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ABSTRACT 

The Precambrian quartz-pebble conglomerates in a 9,500 km 2 area of 
central Arizona between the Mazatzal and Sierra Ancha Mountains were investi
gated for the presence of significant uranium concentrations or environments 
favorable for uranium concentration. Abundant conglomerates are found in 
either the 1740 to 1720 m.y.-old Alder Group, the 1700 m.y.-old Mazatzal 
Group, or the 1300 to 1250 m.y.-old Apache Group. 

Alder Group conglomerates are sheared, argillaceous, relatively poor 1n 
quartz pebbles, and show stratigraphic evolution from deep-water marine 
volcanic conglomerates to shallow-water marine and fluvial conglomerates. 
Mazatzal Group conglomerates are folded, locally sheared, distinctively 
siliceous, relatively rich in quartz pebbles, and were deposited under 
fluvial to shallow-water marine transgressive conditions. Apache Group 
conglomerates are undeformed, feldspathic, rich in sedimentary fragments, and 
laid down as a transgressive strand-line sequence. Heavy mineral accumulations 
are rich in specular hematite and most strongly concentrated at the base of 
the Mazatzal Group, principally in Deadman conglomerates. 

Supplementing detailed geologic study of the conglomerates is a systematic 
analysis of major-element, trace-element, and uranium-geochemical data for 
over 300 rock samples. This analysis provides a relationship between scintil
lometer data and uranium content for different rock types and gives correlation 
coefficients between uranium and related metals in the heavy-mineral assemblage. 

A radiometric variance plot of averages for the various conglomerate types 
shows that Apache Group conglomerates are Th-rich and too evolved, marine 
Mazatzal and Alder conglomerates are U-poor, whereas only high-energy fluvial 
environments in basal Deadman and Mazatzal conglomerates strongly concentrated 
uranium values. Thus the Mazatzal Group displays the unique association of 
uranium concentration with specular hematite, as well as marked areal 
variability in the trace element content of the heavy mineral concentrate 
depending on source area and position in the fluvial paleochannel network. 

Reevaluation of accepted criteria for uranium concentration in Pre
cambrian quartz-pebble conglomerates in light of new data on uranium-mineral 
stability under nonreducing conditions and new observations on major world 
deposits leads to the conclusion that the presence of a U-rich source terrain 
is singularly the most important factor in finding a conglomeratic uranium 
deposit. 

Most Precambrian conglomerates of the world contain depositional 
environments and heavy mineral concentrates conducive to uranium concen
tration, but insufficient uranium is present in the source. The reason 
pyritic, carbonaceous siltstones in the Apache Group of central Arizona 
contain stratabound uranium deposits is that a nearby U-rich source of high 
K2 0 rhyolitic volcanism was available during deposition of the siltstones. 
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1.0 INTRODUCTION 

During May and June 1979, Bendix Field Engineering Corporation, on 
behalf of the U.S . Department of Energy, offered for bids a subcontract to 
investigate the Precambrian conglomerates of the Central Arizona Arch for 
their uranium potential. On August 1, 1979, the subcontract was awarded to 
Wallaby Enterprises of Tucson, Arizona. 

Wallaby Enterprises requested assistance from Phillip Anderson in the 
direction of the project because his extensive work on the Precambrian 
geology of Arizona for a Ph.D. dissertation at the University of Arizona had 
already prepared much of the necessary geologic groundwork, and inclusion of 
his data was deemed essential to the successful completion of the study. 

1.1 Purpose 

In response to a Congressional directive, the Department of Energy set 
out to evaluate uranium reserves within the United States, including known 
deposits and potential reserves in new deposits. In light of the fact that 
most of the world's uranium reserves lie only in certain geologic environ
ments, it was logical to seek out these same environments in the United States 
and evaluate them first. One of these environments is the Precambrian 
quartz-pebble conglomerate setting, and its importance lies in the fact that 
two of the world's largest uranium deposits-- Witwatersrand, South Africa, 
and Blind River-Elliot Lake, Ontario, Canada -- formed in this setting. The 
environment is restricted in time mostly to the Early Proterozoic period in 
Earth's history between 2.5 and 2.0 b.y. ago. 

Precambrian rock sequences of similar Proterozoic, but somewhat younger, 
ages are known in central Arizona to contain uranium deposits. These and 
older sequences also contain a great abundance and diversity of Precambrian 
conglomerates, most of which had not been studied in any great detail. This 
raised the possibility that a uranium-rich geologic environment similar to 
the ones in South Africa and Canada might be found in central Arizona, so the 
area was a natural target for detailed investigation. 

The purpose of this study was to examine the Precambrian conglomerates 
of central Arizona in sufficient depth to determine whether they contain any 
obvious uranium concentrations and whether their geologic environment of 
deposition was permissive or prohibitive of conditions favoring uranium 
concentration. The former goal was accomplished by a systematic geologic 
study of the conglomerates in the field. The latter goal was attained by 
detailed analysis of geochemical results from the Precambrian conglomerates 
in central Arizona and by comparing their depositional environment with 
those of uranium-bearing Precambrian quartz-pebble conglomerates elsewhere 
in the world. 
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1.2 Scope 

This project studied the geology and uranium potential of conglomerat e s 
found in three major, unconformity-bounded, Precambrian stratigraphic rock 
groups called the Alder Group, the Mazatzal Group, and the Apache Group. The 
Central Arizona Arch was a unique area in which to study all three strati
graphic assemblages, since 90 percent of Mazatzal Group, about 80 percent of 
important conglomerates in the Alder Group, and the thickest and most uranium
rich section of the Apache Group in the state all occurred in this one area. 
Because the only remaining exposure of Mazatzal Group in the state outside of 
the Central Arizona Arch area is near Chino Valley, just north of Prescott, 
we decided to briefly sample it also and include it as a comparative study 
area. 

The region containing all important outcrops of Precambrian quartz
pebble conglomerates in central Arizona defines the Central Arizona Arch 
study area. This region involves mostly Gila County and small parts of 
Yavapai and Maricopa Counties north of Globe, south of Pine, east of the 
Verde River and west of Canyon Creek (fig. 1). The study area lies between 
lat. 38°28' and 34°28' N. and between long· ll0°38' and lll 0 40' W. (Townships 
2 to 11 north, Ranges 7 to 16 east) and involves a 95- by 100-km area 
(3,900 square miles). 

For descriptive convenience the study area is subdivided into 10 sub
areas, as in figure 1. The southern Mazatzal Mountains and East Verde River 
areas contain mostly Alder Group rocks; the Mazatzal Wilderness and Pine 
Creek areas contain mostly Mazatzal Group rocks; the Christopher Mountain and 
Diamond Butte ar eas contain all three stratigraphic groups; the Sierra 
Ancha Mountains and Roosevelt Lake area contain Apache Group strata; and the 
Four Peaks-Hess Canyon areas contain quartzites of debatable origin. 
Elevations of the study areas range from 1,900 feet at Roosevelt Dam 
(Sonoran desert cactus) to 7,900 feet on Mazatzal Peak (Lodgepole-Ponderosa 
forest), with the majority of the areas studied at about 5,000 feet 
(Juniper woodland to desert shrubland). 

The Central Arizona Arch Project commenced on August 3, 1979, and 
involved about four months each of field work and analytical-compilation 
work. Field time in mapping and sampling totaled 160 man days, but without 
helicopter assistance in sampling the Mazatzal Wilderness this time would 
have been doubled. 

In excess of 450 samples were collected; of these, 300 rock samples and 
33 water samples were analyzed for uranium and trace elements. The per
centage of conglomerate varies greatly from one stratigraphic group to 
another and from one area to another because of exposure, so these variations 
controlled sample density. In the Mazatzal Wilderness and Pine Mountain 
areas, sample density was 6 per mi2 (2.6 per km2); in the Diamond Butte, 
Christopher Mountain, and southern Mazatzal Mountain areas, the density was 
1.5 per mi2 (0.6 per km2), whereas in the Sierra Ancha Mountain and East 
Ve rd e River area s , sample density was 0.5 per mi2 (0.2 per km 2). 

Road access to the Sierra Ancha Mountains, southern Mazatzal Mountains, 
and Roosevelt Lake area ~s relatively good, whereas to the Diamond Butte, 
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Figure 1: LOCATION MAP OF CENTRAL ARIZONA ARCH AREA 
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Christopher Mountain, Pine Creek, and Hess Canyon areas it is relatively pr1 or. 
There is no vehicular access to the Mazatzal Wilderness, East Verde River, 
and Four Peaks areas, so all samples from these areas we re collected on f oo t 
or with helicopter assistance. 

The geologic scope of this study was influenced by Phillip Anderson' s 
previous mapping of Mazatzal and Alder Groups throughout the Central Arizona 
Arch study area for a Ph.D . dissertation. From his work, a complete set of 
quadrangle maps showing two of the three stratigraphic groups of interest 
were available at the beginning of the project. Thus it was possible for us 
to undertake a much more intensive study just of the geologic, depositional
environment, and geochemical details of discrete conglomerat e horizons than 
would be possible for us if the preliminary map data had had to be collected 
first. This report is a complete presentation of the geologic, geochemical, 
and environmental findings of the Central Arizona Arch study, specifically 
as they relate to the potential for uranium concentrations in Precambrian 
conglomerates. During the course of this study we also generated data 
concerning the genesis of known uranium deposits in the Sierra Ancha moun
tains, and our findings are presented in this report. 

1.3 Methods 

The Central Arizona Arch study progressed systematically from (1) an 
initial assembly of all previous information on the area to (2) the collection 
of geologic, scintillometer, spectrometer, and sample data from the field, 
(3) analysis of this new data, and (4) application of the results to expand 
upon previous geologic understanding of the region and to answer the 
geologic and economic questions posed by the investigation. Primary sourc e s 
of new information we r e geol og ic fi e ld studies and analytical results of 
rock samples. The field studies involved three separate but concurrent 
tasks: (1) geologic mapping and rock sampling of conglomerates throughout 
the study area; (2) examination of representative uranium occurrences in the 
Sierra Ancha Mountains concurrent with sampling conglomerates in the Apache 
Group; and (3) water sampling of selected drainages. 

Analytical results of rock samples included macroscopic and microscopic 
descriptions as well as geochemical analyses. Previous experience in the 
desert environment indicated that neither local soil nor stream-sediment 
samples would prove to be accurate uranium tracers . Details of the geologic 
and geochemical methods employed in this study are as follows. 

1.3.1 Geologic 

All Precambrian rock sequences known or likely to contain conglomerates 
were transferred from the 7.5 minute quadrangle maps of Phillip Anderson's 
previous work onto a new set of 7.5 minute quadrangles for field use. This 
data encompassed all major outcrops of Alder and Mazatzal Group rocks; the 
general distribution of Apache Group strata was transferred from existing 
state, county, and othe r maps. 
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Each major exposure was then investigated in the field for the presenc e 
of any conglomerate outcrops. If present, the conglomerates were mapped, 
described, and sampled. Geologic data gained from the major exposures 
included: 

1. a description of the stratigraphic section, thickness measurements, 
and the distribution of conglomerate beds within the strata; 

2. structure, including bedding attitudes, foliation, and folds; 

3. character samples of the rocks typically found in the section, 
collected for later detailed analysis; 

4. a record of sedimentary structures in the sequence pertinent to 
understanding its depositional environment. 

Once a conglomerate unit most appropriate to the quartz-pebble conglomerate 
type had been found, it was: 

1. described in detail noting thickness, continuity, or lensoidal 
character and typical sedimentary structures; 

2. examined and measured for fragment types, sizes, and variations, 
relative proportions of fragments, fragment-to-matrix ratios, and a 
field estimate of the heavy-metal content; 

3. sampled by collecting representative 1- to 3-pound-size rocks for 
character and thin section, and representative material for the 
geochemical-analysis sample; 

4. photographed for important textures and sedimentary structures. 

After character and thin-section samples were collected from the field, 
the character samples were described in detail by eye and with the aid of a 
hand lens. This information was combined with the field data for each sample 
site and recorded on a Site and Sample Description Form. At least one such 
form for each of the 300 sample sites can be found in appendix E. 

A geologic unit code was devised so that at a glance it would provide 
rapid recognition of the sample's stratigraphic group, fragment size, 
finer material, and oxidation state of iron in its matrix. Explanation of 
this geologic code is found in appendix A. 

Samples were sent to Western Petrographic, Tucson, Arizona, for pre
paration, usually into large 2" x 3" thin sections. The large size was 
necessary for any realistic representation of matrix and fragments in the 
coarse conglomerates. However, because of expensive cutting costs and 
relatively slow turnaround, not all samples were thin sectioned. A total of 
137 rocks were selected for thin sections and analyzed as being representative 
of conglomerates in the study area. Analysis under the petrographic micro
scope involved detailed qescriptions of matrix, fragments, heavy minerals, 
textures, and structures, as well as inferences about source terrains. 
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Binocular microscopic examination assisted in the identification of fragments 
not intersected in the thin section. The data for each thin section are 
recorded in a Thin Section Description Form which follows each respective 
Site and Sample Description Form in appendix E. 

1.3.2 Geochemical 

The first stage in investigating the uranium geochemistry of the 
Central Arizona Arch area was the compilation of all known uranium occur
rences, because this essentially provides a geochemical map of known 
anomalous uranium concentrations. The next step was the use of a gross 
gamma-count scintillometer as an indirect tool to prospect for uranium 
concentrations. Either a Geometries GR101A or a Mount Sopris SC 132 
portable gamma-ray scintillometer was carried at all times by the field crews 
except for rare occasions when three people were separately working the same 
area and only two scintillometers were available. Some test readings of 
Apache Group conglomerates were taken with a Geometries GR310 Spectrometer 
because high Th values were suspected in these rocks. 

Continuous scintillometer profiles were made throughout the conglomerate
bearing stratigraphy whether or not conglomerates were present at all 
localities. Stable scintillometer readings were taken at least twice at 
every sample site and averaged. Every major Precambrian rock unit in the 
study region, whether siltstone, conglomerate, diabase, granite, rhyolite, 
or volcanic agglomerate, was repeatedly measured for scintillometer response 
so that an accurate radiometric characterization of every rock unit would be 
available for comparison to the analytical results. 

In addition to the geologic information collected at each sample site: 
(a) a scintillometer reading was obtained and recorded, and (b) a sample was 
taken for geochemical analysis of a variety of rock chips, both matrix and 
fragments, representative of the conglomerate unit as a whole. Typically 
these samples comprised 10 to 20 fresh rock chips, the aggregate ranging from 
5 to 15 pounds, but averaging about 7 to 8 pounds for all samples. This 
sampling of collective rock chips was done only to the extent that the chips 
which constituted a single sample were either: 

(a) representative of the one conglomerate unit or single depositional 
environment; 

(b) collectively representative of a series of conglomerate units of 
similar scintillometer values or similar depositional conditions; 
or 

(c) an aggregate representation of a stratigraphic section in which 
there was no drastic variation in scintillometer response or 
depositional environment. 

If there was a significant difference 1n scintillometer response between 
nearby conglomerate layers -- usually a 30 to 150 percent difference -- the 
radiometrically hotter of the two was invariably sampled. In areas where 
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(a) a drastic difference in scintillometer response (2 t o 10 X) was not ed 
between lithologically similar conglomerates, or (b) a distinct facies change 
in the depositional environment of the conglomerat e (such a s h ematitic 
oxidized matrix to reduced sulfide-bearing matrix) was observed, invariabl y 
two separate samples were taken for geochemical analysis. In many place s, 
such variations in the depositional environment we r e sought out along s trike . 
These criteria are not applicable where epigenetic features such as lat e r 
faults and sulfide-bearing veinlets cut the conglomerates . 

Rigid adherence to these sampling rules was deemed necessary in order 
to be able to make detailed comparisons, in our final analysis, between the 
scintillometer values, the uranium geochemical results, and the depositional 
environment of the conglomerates. Such an analysis is certainly one of the 
major goals of our study . 

1.4 Previous Work 

Although this part of central Arizona was initially explored and opened 
up by pioneering gold miners who found Precambrian lode-gold near Payson in 
the late 1800s and early 1900s, geologic investigation of the Central Arizona 
Arch area was not forthcoming before the pioneering studies of E. D. Wilson 
(1922) and A. A. Stoyanow (1936). Geologic studies of the Precambrian rocks 
progressed little following these works, even aft e r World War II , when 
uranium deposits in th e Sierra Anchas were explored. Th e early 1970s s aw 
several detailed geologic studies of small parts of the Central Arizona Arch 
region, but only in the last five years has there been any comprehensive 
study of the Precambrian geology of the whole region. 

1. 4. 1 Geologic 

The first two geologic studies directly pertinent to the Central Arizona 
Arch were those of Eldred D. Wilson (1922, 1939) and A. A. Stoyanow (1936, 
1942) . Stoyanow (1936) noticed a topographic high of nondeposition during 
the Paleozoic which must have existed from Precambrian time. This he called 
"Mazatzal Land" from Wilson's (1922) earlier study of Mazatzal quartzite 
(Stoyanow, 1942). This is the work from which the concept of a Central 
Arizona "Arch," or pos~t~ve area, originated. The results of our study 
clearly confirm the presence of a long-lived positive area ~n Central 
Arizona. 

Wilson (1939) was the first to map and try to piece together older 
Precambrian stratigraphy of Arizona, and his original studies still remain 
the most accurate statement about the Mazatzal Group until publication of 
P. Anderson's detailed geologic mapping of Precambrian rocks in Central 
Arizona. Wilson (1939) defined the Alder Group as those volcanic and 
sedimentary rocks lying stratigraphically under Red Rock rhyolite and also 
under the major unconformity at the base of the Mazatzal-Deadman quartzites. 
He subdivided Mazatzal-type quartzites into three distinct sequences: 
(1) basal Deadman quartzite and conglomerate; (2) intervening Maverick Shal e ; 
and (3) upper Mazatzal quartzite. Anderson (in prep . ) has redefined this 
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whole sequence as the Mazatzal Group, consisting of Deadman Formation, 
Maverick Formation, and Mazatzal Peak Formation, while essentially ret ai ning 
all of Wilson's original divisions. 

Gastil (1954, 1958) attempted to revise Wilson's work so as to 
generate a unified stratigraphic subdivision scheme for the entire Pre
cambrian of Arizona. His mapping of the Diamond Butte area provided detailed 
stratigraphy in the Alder Group, but his overall goal was not attained 
because of incorrect correlations and too small a study area. 

In 1959, Wilson's mapping was adapted into the Gila county geologic 
map (Wilson, Moore and Pierce, 1959). Later, Shride (1967) mapped the Apache 
Group in the Sierra Ancha Mountains and produced the first major work on the 
younger Precambrian stratigraphy in the Central Arizona Arch area. Livingston 
studied the Hess Canyon area in order to resolve age relationships among the 
older Precambrian rocks south of Roosevelt Lake (Livingston, 1969; Livingston 
and Damon, 1968). Finally, Wilson's work was once again revised and incor
porated into the state geologic map of Arizona (Wilson, Moore and Cooper, 
1969). 

Two more recent geologic and geochronologic studies of small parts of 
the Central Arizona Arch area are by Ludwig (1974), who remapped the Slate 
Creek Divide area of the southern Mazatzal Mountains that Wilson (1939) had 
previously studied, and Conway (1976), who mapped the internal structure of 
the Tonto River felsic-volcanic complex, overlapping with Gastil's (1958) area 
and work. Lee Silver provided geologic control on the age qf the "Mazatzal 
Revolution" (Silver, 1964), on the Sierra Ancha diabase (Smith and Silver, 
1975), and on the felsic volcanics lying between the Alder and Mazatzal 
groups (Ludwig and Silver, 1973; Conway, 1976). 

P. Anderson extensively mapped all the older Precambrian rocks through
out the Central Arizona Arch area between 1975 and 1979 and indicated the 
stratigraphic, chemical, and tectonic characteristics of their Precambrian 
"island arc" setting (Anderson, 1976, 1977, 1978; Anderson and Guilbert, 
1979). His comprehensive geologic mapping, geochemistry, and regional 
synthesis is currently in preparation. Other studies indirectly related to 
the Precambrian geology of the Central Arizona Arch area are by Titley 
(1962), Martinsen (1975), and Mayer (1979). Wilson (1939) and Krieger (1965) 
studied the Mazatzal exposures in Chino Valley north of Prescott, also 
mentioned here. 

Concurrent with our Central Arizona Arch uranium study, the U.S. 
Geological Survey was undertaking reconnaissance (1:48,000) geologic mapping 
of Apache Group rocks in the central and Southern Sierra Ancha Mountains. 
Their map was only available to us at the end of our sampling program, but 
because it is of greater detail than our reconnaissance study of Apache 
Group in the Sierra Anchas, we have deferred to their mapping in this area. 
Thus, the geologic data for the central and southern Sierra Anchas shown on 
the 1:125,000 scale maps (figs. 2 and 3) is adapted from the preliminary maps 
of Bergquist, Shride, and Wrucke (in prep.). 
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1. 4. 2 Economic 

Uranium deposits were discovered between 1950 and 1954 in the Dripping 
Spring siltstone of the Apache Group throughout the Sierra Ancha Mountains. 
The U.S. Atomic Energy Commission and the U.S. Geological Survey investigated 
the region and produced a series of "PRRs" -- preliminary reconnaissance 
reports -- on radioactive prospects (Schwartz, 1957; Williams, 1957; U.S. 
Atomic Energy Commission, 1970). Since the U.S. Geological Survey's detailed 
investigation into the genesis of the uranium mineralization (Granger and 
Raup, 1962, 1969; Neuerburg and Granger, 1960), there has been no major study 
of the source and origin of the uranium mineralization. Wyoming Mineral 
Corporation is the exploration company that has been most actively evaluating 
the uranium potential of the region in recent years. 

Granger and Raup (1962, 1969) concluded that the uranium mineralization 
was introduced by the diabase bodies that intruded the Apache Group and was 
localized in the favorable reducing Dripping Spring-siltstone host by 
reactions at diabase contacts. They indicated that this was their working 
genetic model from the beginning and that they set up elaborate geochemical 
tests to prove that the diabase was the uranium source: 

The geological characteristics of the diabase intrusives, their 
wall rocks and the associated uranium deposits led to an hypothetical 
petrologic model of the physical and chemical events beginning with 
magma and ending in ore deposits; this model guided sampling, and 
interpretation of the geochemical data (Neuerburg and Granger, 1960, 
p. 760). 

Although they repeatedly observed the very tight stratigraphic confinement of 
the uranium mineralization to a single, unusually K-rich horizon in the 
Dripping Spring siltstone, Granger and Raup (1969) still maintained that the 
diabase was the uranium source because the richest vein mineralization always 
occurred at or near diabase contacts. Apparently these workers were not 
aware that the K-rich unit in the Dripping Spring siltstone is anomalously 
rich in uranium throughout the central Sierra Ancha Mountains, regardless 
of the presence or absence of diabase. 

In this report we provide geologic and geochemical data to shed new 
light on the origin of the uranium mineralization in the Dripping Spring 
siltstone, and our conclusions differ substantially from those of Granger 
and Raup. Although the genesis of uranium in the siltstones is not directly 
pertinent to evaluation of quartz-pebble conglomerates in the Central Arizona 
Arch area, the depositional environment it represents, and the probable 
source of the uranium in this environment, is of paramount importance in 
understanding environmental controls on uranium fixation. 

A complete and thorough compilation of all available data on mineral 
commodities and mining or prospect localities for all mining districts ~n 
the Central Arizona Arch study area was undertaken as an initial phase of 
our investigation. Principal sources of mineral deposit data were: 
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1. the Arizona Department of Mineral Resources, Phoenix office fil es 
of Gila, Maricopa, and Yavapai counties for the localities of 
base and precious metal, plus non-metallics; 

2. Preliminary Reconnaissance Reports of the U.S. Atomic Energy 
Commission and U.S. Geological Survey (1970) for the uranium 
mines and prospects. 

In addition many unpublished reports, notes on mineral commodities in 
various publications, and the records of several journals and newspapers were 
amalgamated to make the "Mining-District Data-Base Files" of Wallaby Enterprises. 
The essence of this information is shown as mineral occurrences ~n figure 2. 

The absence of mineral commodities next to any mine indicated on the map 
means in most cases that there was no written record of the mine's production. 
The mineral commodities, listed as elements for convenience, are shown in 
decreasing order of economic importance of the metals at the time of mining. 
Without discussing the details of non-uranium metal deposits in the Central 
Arizona Arch area, the geochemical distribution of metals can clearly be 
seen from this map. In addition to PRR files, Granger and Raup (1969) served 
as a guide to the distribution of uranium prospects in the Sierra Ancha 
Mountains. 
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2.0 GEOLOGIC FRAMEWORK OF CONGLOMERATES 

All Precambrian conglomerates in the Central Arizona Arch area were 
deposited in two relatively brief geologic intervals from 1750 to 1700 m.y. 
ago and from 1350 to 1250 m.y. ago.* A major event of plutonism, orogeny, 
uplift, and erosion separates the two time periods. This event has been 
referred to as the Mazatzal orogeny (Wilson, 1939), the exact timing of which 
has been debated (Silver, 1964; Livingston and Damon, 1968), but which in 
Wilson's original definition is really a multiplicity of events (Anderson, in 
prep.). Conglomerate-bearing sequences that predate the Mazatzal orogeny are 
therefore gently to severely deformed, whereas those that postdate it are 
essentially flat-lying and undeformed. The time plane separating the two 
tectonic assemblages is the "Great Unconformity" of continental proportions 
(Anderson, 1976). 

2.1 General Setting 

Conglomerates in the Central Arizona Arch are contained within one of 
three broad stratigraphic groups. The oldest is the Alder Group, originally 
termed Alder Series by Wilson (1939) for exposures in the Southern Mazatzal 
Mountains near Slate Creek divide. It is now known to be 1720 m.y. old or 
possibly older (Ludwig, 1974), and some parts of it in the Tonto Creek
Diamond Butte area may well be 1730 to 1740 m.y. old (Anderson, in prep.). 
The tectonic setting of the early parts of the Alder Group was a deep-water 
submarine volcanic chain or island arc of basaltic-andesite composition 
(Anderson, 1977), but later in its history it evolved into a shallower water 
island arc of dominantly dacitic to rhyolitic composition, whence it pro
gressed to a subaerial condition. 

The Mazatzal Group was deposited in a similar setting about 1700 m.y. 
ago when the Alder-Group volcanic chain was shallowly submerged once again. 
The specific depositional environment of Mazatzal Group conglomerates and 
quartzites was not well known before the Central Arizona Arch study, and we 
consider our new understanding of this environment one of the most sig
nificant outcomes of this study. The Mazatzal Group is post-tectonic to the 
extent that a significant amount of deformation in the Alder Group predated 
its deposition, syntectonic to the extent that the Mazatzal Group was derived 
directly from uplift and erosion of the underlying volcanic and sedimentary 
material, such as is typically found in a cannibalistic successor-basin 
assemblage, but distinctly pre-orogenic to the extent that the two main 
folding events of the "Mazatzal Orogeny" have affected it (Anderson, in 
prep.) 

* All such dates in this report are referenced to Uranium-Lead dating of 
zircons using decay constants used at the time of publication (1964-1976). 
Newly accepted constants (post-1978) would revise these numbers to ages 
younger by about three to four percent (e.g., 1720 m.y. is revised to 1670 
m.y.). 
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The pre- to syn-orogenic tectonic settings of the Alder and Mazatzal 
Groups contrast markedly to that of the Apache Group, which was entirely post
orogenic. All the major Precambrian deformation, plutonism, orogeny, uplift, 
and erosion resulted in stabilization and peneplanation of the earlier 
terrains such that the Apache Group was deposited in an intracratonic s~ t ting 
on stable Precambrian continental crust (Anderson, 1976). As with the 
Mazatzal Group, a generally shallow-water condition prevailed throughout its 
deposition. Age of the Apache Group is bracketed as younger than the 1400 
m.y.-old plutons intruding Precambrian crust before uplift and erosion, and 
older than 1250 m.y.-old diabase that cut Apache strata (Smith and Silver, 
1975; Livingston and Damon, 1968; Shride, 1967); thus it is estimated at 
between 1300 and 1250 m.y. old (Anderson, in prep.). 

For the purposes of this report, the geology of the Central Arizona Arch 
area is best described in two ways: first, from a broad perspective of where 
favorable conglomerate units lie within each stratigraphic group; and second, 
from a closer geologic view of each subarea within the Central Arizona Arch, 
noting how conglomerate horizons relate in detail to their surrounding strati
graphy in each subarea. This geologic discussion of the Central Arizona Arch 
region is totally slanted toward the conglomerate occurrences to the ex
clusion, or at best brief mention, of other geologic features in the area 
which are not directly pertinent to the Precambrian pebble-conglomerate 
problem. P. Anderson's dissertation (in prep.) thoroughly treats all these 
other geologic aspects of the region, so this discussion is complementary to 
that work in the sense of being oriented towards conglomerates. 

2.2 Alder Group 

The earliest rocks in the Central Arizona Arch area are mafic to inter
mediate volcanic and pyroclastic rocks formed 1740 m.y. ago in an island arc 
setting. Neither was there Archean basement present south of the edge of 
the Wyoming craton in northern Colorado and Utah, nor was there an earlier 
Proterozoic granitoid basement to these volcanic island arcs (Anderson, 1976, 
1978; Anderson and Guilbert, 1979). Clastic sediments shed off the edge of 
the Wyoming Archean craton are abundant in the Grand Canyon area, which is 
also without early granitoid basement, but these sediments did not reach as 
far south as central Arizona. Thus all early clastic rocks in the Central 
Arizona Arch area are of direct volcanic derivation (Anderson, 1978). 

Conglomerates are found principally on the flanks of volcanic centers as 
thick volcaniclastic wedges, and in distal basins interlayered with finer 
grained tuffaceous sediments. As the volcanic centers evolved from basaltic 
andesite through dacite to rhyolite, so the volcaniclastic deposits pro
gressively increased in abundance, diversity, and maturity. Thus most of 
the early conglomerates were made up entirely of dacitic to andesitic 
volcanic fragments in a crystal or lithic-crystal tuff matrix of intermediate 
composition. Rhyolitic compositions richer in quartz dominated the later 
volcanic conglomerates. 

After the climax of dacitic-rhyolitic volcanism, but before the major 
culmination of subaerial rhyolitic ignirnbrite activity in the Central 
Arizona Arch, shallow sedimentary basins fed from highlands by fluvial 
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conglomerate channels were developed throughout the region of Alder Group's 
deposition. Purple shale, siltstone, felsic tuffs, and quartz wackes were 
deposited in these intermediate- to shallow-water basins, whereas quartz-rich 
sandstones and conglomerates were deposited in the fluvial channels. The 
quartz-jasper-volcanic rock fragment conglomerates found in this part of the 
Alder Group are distinctly younger than the volcanic conglomerates described 
earlier, and contain a much greater abundance of clastic detrital material. 
They are therefore distinguished from the volcanic conglomerates in the Alder 
Group by their more clastic "sedimentary" appearance. The relative strati
graphic positions of the two conglomerate types are diagrammatically shown 
1n figure 7. 

Both types of conglomerates were sampled in this study. Obviously the 
quartz-jasper-volcanic rock fragment conglomerates (or Alder "sedimentary" 
conglomerates) much more closely approach the quartz-pebble conglomerate 
lithotype, but it was considered important that some volcanic conglomerates 
be sampled to determine whether the early volcanic environment was compara
tively rich or poor in uranium. The volcanic conglomerates sampled vary from 
feldspar-rich dacitic agglomerates and conglomerates to rhyolitic breccias 
anJ conglomerates. An important variant, particularly in the Hess Canyon and 
East Verde River areas, is a finer grained angular conglomerate of diverse 
dacite, chert, tuff, chalcedony, and jasper fragments in a poorly sorted 
lithic-crystal dacite-tuff matrix. As these deposits lay distant from the 
ma1n volcanic centers, they were probably deeper water volcanic mud flows. 

Although a wide variety of lithologically diverse "sedimentary" con
glomerates were sampled from the Alder Group, nearly all are characterized by 
the presence of quartz and jasper pebbles. These Alder conglomerates typi
cally have an impure, sandy-brown to dirty (quartz-wacke as opposed to 
quartz-arenite) matrix. These featur e s, together with the ever-present 
moderate to strong foliation throughout the matrix, sheared appearance, and 
fragment elongation, distinguish these Alder conglomerates from any in the 
Mazatzal and Apache Groups. Quartzites and grit in the Alder Group are 
wackes rich in volcanic fragments and are thus distinctive lithologically 
from purer quartz-rich grits of the Mazatzal Group. 

Alder conglomerates generally have undergone at least one strong 
deformational event, which affected them less than adjacent incompetent 
strata but served to draw their outcrops into long northeast-trending folds, 
shear their matrices, and flatten their fragments. Metamorphic grade is 
generally low enough that volatile elements (K, U) have not been significantly 
remobilized. 

2.3 Mazatzal Group 

Overlying the Alder Group, in sequence, is a thick but laterally 
variable assemblage of rhyolitic ignimbrites, a regional angular unconformity, 
and then the Mazatzal Group (fig. 7). One of the most important features of 
the Mazatzal Group is its non-volcanic depositional setting. That is, there 
wqs no contemporaneous volcanism contributing volcanic fragments directly 
into the depositional site, and all of the rhyolitic fragments at the base of 
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Figure 7: SIMPLIFIED STRATIGRAPHIC COLUMNS OF CONGLOMERATE-BEARING 
PRECAMBRIAN ROCK GROUPS IN THE CENTRAL ARIZONA ARCH 
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the Mazatzal Group were derived by eros~on of the subjacent felsic volcanic 
terrain. The great volume of conglomerate in the Mazatzal Group ~s in accord 
with sedimentary structures indicating that shallow-water mar~ne or fluvial 
conditions persisted throughout most of its deposition. 

Conglomerates in the Mazatzal Group are characteristically stained brick 
red to deep maroon to reddish black from their ever-present hematite, 
specularite, or both.* Mazatzal conglomerates usually contain abundant white 
quartz pebbles, chert, bright red jasper, blackish banded-iron-formation 
pebbles, and red rhyolite pebbles, but the proportions vary from unit to unit. 
The matrix is usually quartz rich and grains are interlocking, giving a hard, 
indurated character to the rock. The matrix consists typically of sand- to 
grit-sized, well-sorted quartz, chert, and jasper as well as other grains 
found as fragments, and is relatively pure and clean, with little or no 
interstitial clay. Instead, interstitial hematite is always present, often 
along with accessory detrital specularite, zircon, and leucoxene. 

The diagnostic red to maroon to black color, the hard siliceous 
character, and the relatively clean, well-sorted, quartz-rich nature of a 
Mazatzal conglomerate at once distinguish it from Alder and Apache Group 
conglomerates. Similarly, the abundant quartz-jasper fragments, hematitic 
stain, and siliceous, well-indurated nature of Mazatzal conglomerates at 
once distinguish them from Apache Group conglomerates. In fact, Mazatzal 
conglomerates are so markedly different from those in the Alder and Apache 
Groups that is is difficult to see how earlier workers (e.g., Gastil, 1954, 
1958; Conway, 1976) could have confused them had they studied the Mazatzal 
Group. In fact, Mazatzal conglomerates are so distinctive that no other 
conglomerates in the Precambrian of Arizona resemble them (Anderson, in 
prep.). 

Because the lithology of Mazatzal Group rocks is so uniform, it is not 
always easy to differentiate between different parts of the Group; often one 
needs a knowledge of stratigraphic position via marker units. In the 
Mazatzal Wilderness, the distinctive Maverick shale separates basal Deadman 
conglomerates and quartzites from overlying Mazatzal Peak quartzites and 
conglomerates. In northern areas where the Maverick or its equivalent is 
absent and a basal conglomerate is innnediately overlain by Mazatzal quartzite, 
it is not always clear whether the basal conglomerate is a true Deadman 
correlative or was developed in post-Maverick time. 

Except for these northern areas, Deadman conglomerates are almost always 
distinguishable by their dark reddish brown or black color, which is caused 
by abundant specularite or hematite. Typically the conglomerates are packed 
with large elongate red rhyolite and hematitic-claystone fragments which are 
of volcanic and intra-formational derivations. In places these fragments are 
flattened and elongated by the deformation that has more noticeably affected 
Deadman than Mazatzal Peak conglomerates. Detrital specularite is a 
ubiquitous component of Deadman rocks, with some units containing up to 

* "Specularite" in this report refers to crystalline (as opposed to 
earthy) hematite or "specular" hematite. It can be either blue-grey metallic 
or black in color and can occur with or without the red powdery hematite. 
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50 percent well-bedded detrital specularite. Proportions of congl omerat e and 
quartzite are highly variable in the Deadman, from places of only da rl< 
reddish-brown and black fine-grained quartzite to place s of only bouldc . and 
cobble conglomerate; if both are present, the conglomerate is the old e r and 
usually the more hematitic because specularite is most strongly concen t r ;; te d 
at the base of the sequence. 

A great variety of Deadman conglomerates were sampled, rang~ng from the 
very coarse basal conglomerates packed with red rhyolite boulders through 
hematitic rhyolite-quartz granule conglomerates, to grit and quartzite laden 
with heavy-mineral concentrations. The purpose of the sampling was to see 
what type of geochemical or microscopic geologic signature might correlate 
to the anomalously high radioactivity of the Deadman units. 

Maverick shale is present only in the Mazatzal Wilderness area, where 
it was first described and named by Wilson (1922, 1939) . Unknown to Wilson 
was a major repetition of the Mazatzal Group in the Sheep Basin Mountain area 
(southern Diamond Butte area of fig. 1) due east of the Mazatzal Mountains. 
P. Anderson recognized the threefold division of the Mazatzal Group in this 
area in 1975, but noted that a coarser grained, more oxidized hematitic 
facies of the Maverick was found here. Red argillaceous siltstones and 
quartzites lie in the same stratigraphic position as the Maverick shale and 
are thus a different facies of the Maverick unit, but the lithologic contrast 
between Maverick and these quartzites is so great that they were first called 
Coffeepot quartzites by P . Anderson during his 1977 mapping (P. Anderson, 
~n prep.). 

The normal lithology of the Maverick shale in the Mazatzal Wilderness 
area is a sickly greenish yellow (poupon yellow), thinly laminated, very 
thinly bedded shale with local siltstone and quartzite . The greenish yellow 
color is due to montmorillonitic or chloritic material plus pyrite throughout 
the matrix. Though the shale facies are pyritic throughout, the coarser 
grained quartzites and conglomerates almost never are, so a pyritic con
glomerate was not found in this formation. The conglomerates that occur ~n 
the Maverick are usually thin (less than 1 m) and fine-grained, but are 
always distinctive in their green matrix coloration despite the abundance of 
red jasper, quartz, and chert fragments. Because of the general lack of 
conglomerates in the Maverick, it was only incidentally sampled for geochemical 
comparison to the other conglomerate types . 

Following Wilson's (1939) original usage, the term "Mazatzal quartzites 
and conglomerates" is used to describe all upper stratigraphic units within 
the Mazatzal Group that are not recognizably either of Deadman or Maverick 
affinity. The type area for these rocks is Mazatzal Peak in the Mazatzal 
Wilderness area, hence the strict stratigraphic assignment of these rocks to 
the Mazatzal Peak Formation has been suggested (Anderson, in prep.). Mazatzal 
quartzites and conglomerates are generally interlayered with one another ~n 
cyclically repetitive units in an overall upward fining stratigraphic 
sequence. 

They are characterized and distinguished from all other conglomerates 1n 
the Central Arizona Arch area by : 
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1. a pervas1ve brick red to maroon hematite stain throughout the 
matrix; 

2. a fragment assemblage, almost exclusively, of bright red Jasper, 
white quartz, and red to pink chert; 

3. a completely seriate grain size population, abundant cross bedding, 
and specularite concentrations on cross beds; and 

4. a very clean, well-sorted, hard, indurated siliceous matrix with 
little argillaceous material. 

Large fractured milky quartz pebbles and large jasper fragments are also 
diagnostic of Mazatzal conglomerates. Their siliceous nature and other 
criteria permit Mazatzal conglomerates to be recognized at high metamorphic 
grades even though the red color disappears when hematite is converted to 
specularite. 

Mazatzal conglomerates vary significantly in grain size, abundance of 
heavy minerals, and in the diversity of some fragment types, but the main 
characteristics remained uniform in nearly all samples. Significant variants 
were found (a) as coarse rhyolite-boulder conglomerates in the Pine Creek 
area which may be Deadman correlatives and (b) in the white grit and granule 
conglomerate layers in the uppermost strata of the Mazatzal Wilderness. The 
relative purity and whiteness (lack of hematite) of these uppermost strata 
define an important variant of the Mazatzal quartzites and conglomerates 
useful in understanding regional facies changes of the unit and in dealing 
with problematic quartzite sequences further south. Such sequences are 
found in the Hess Canyon and Four Peaks areas, where pure white quartzites 
are correlated with the Mazatzal by Livingston (1969), Livingston and Damon 
(1968), and Wilson, Moore and Cooper (1969), yet bear no resemblance to the 
Mazatzal quartzites in any of the essential features, except that both are 
quartzites. This problem is addressed in this report and in more detail by 
Anderson (in prep.). 

Strata of the Mazatzal Group vary from intensely to very weakly deformed, 
even though the sequence is regionally cross-folded by two phases of folding 
(Anderson, in prep.). Deadman quartzites and conglomerates are the most 
strongly folded and tectonically disrupted. Where Maverick shale is present 
it has pervasively crenulated like an accordion to take up strain so that the 
overlying, more competent Mazatzal quartzite did not have to fold tightly in 
most places. Instead, the Mazatzal broke up into a series of reversely 
faulted slices and thrust plates to accommodate the general crustal shortening 
during deformation. In the Precambrian of Arizona, the rule is that strain 
is highly variable and heterogeneously distributed through all volcanic belts 
(Anderson, 1977; Anderson and Guilbert, 1979), so in areas of high strain 
(e.g., Gun Creek) even the Mazatzal conglomerates are highly flattened and 
elongate. 
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2.4 Apache Group 

Compared to the Mazatzal and Alder Groups, the Apache Group has been 
relatively well studied because its strata are essentially flat lying, 
undeformed and more straightforward than the older Precambrian rocks in 
central Arizona. A reasonably thorough treatment of Apache Group strati praphy 
is available (Shride, 1967), so the units are noted only briefly here as they 
pertain to conglomerates in the section. Because relatively thorough mapping 
of the Apache Group in the Sierra Ancha Mountains has been undertaken by 
Bergquist, Shride, and Wrucke (in prep.), we attempted no major mapping 
revisions of the Group in this study. During our work, however, we made some 
very interesting discoveries which are directly pertinent to facies changes 
within the Apache Group, as well as to the source and localization of uran~um 
mineralization in the Dripping Spring Formation. These findings are 
discussed in the latter parts of this report. 

Tectonically, the Apache Group is a shallow-water, clastic-carbonate 
assemblage deposited in a stable cratonic setting (Anderson, 1976). The lower 
part is almost entirely impure, poorly sorted conglomerate, sandstone, silt
stone, and shale, whereas the upper part is dominantly limestones and pure, 
mature sandstones and quartzites. Consistent with other typically stable 
cratonic settings throughout the world, the Group contains swarms of diabase 
dikes and sills. 

After regional peneplanation of the older Precambrian rocks in Arizona, 
the first unit of the Apache Group to be deposited was the Scanlan conglom
erate. This is a basal conglomerate of locally derived, resistant rocks such 
as the Mazatzal quartzites, but in some places the matrix also contains sig
nificant amounts of feldspathic detritus der i ved from the Young granite and 
Ruin porphyritic quartz monzonite, where the Scanlan locally rests upon the 
granites. 

Overlying the Scanlan conglomerates is a purple to red hematitic fine
grained unit, the Pioneer shale, and then a distinctive round-pebble, sandy
matrix conglomerate called the Barnes (fig. 7). Shride (1967) recognized 
that all of these units are not found very far north of the Young area, but 
he was uncertain whether this was a primary lap out of strata akin to 
Stoyanow's (1942) lap out of the Paleozoics on an ancestral "Mazatzal Land" 
high, or was due to latest Precambrian erosion. 

The next higher unit is the Dripping Spring Formation, which consists 
of a lower sandstone and conglomerate, and an upper siltstone member in which 
the Sierra Ancha uranium deposits are found. Conglomerates in the lower 
strata are distinctive in their sandy brown quartz and orange to pink 
feldspathic matrix and their diverse fragment assemblage. An important 
suite of orange, felsic volcanic fragments occurs within the Dripping Spring 
conglomerates at some localities. The significance of these fragments as 
well as the pink tuffaceous laminations found throughout the uranium-bearing 
siltstones of the upper Dripping Spring are discussed later. 
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The upper Apache Group strata consist of the Mescal limestone and the 
overlying Troy sandstone and quartzite. The Mescal unit is of some interest 
to this study because chert and limestone breccias and conglomerates within 
it have high radiometric values and were sampled to determine the cause. 
The Troy quartzite is of little interest because of its high stratigraphic 
position and paucity of conglomerate. 

In southern Arizona, it is customary to include Barnes conglomerate in 
the Dripping Spring Formation (Stanley B. Keith, pers. commun.). In the 
Sierra Ancha area of central Arizona, this is neither warranted nor desirable. 
The lithologic and depositional-environment characteristics of the many 
conglomerates in the Dripping Spring unit of central Arizona are all very 
similar but are in marked contrast to those of the Barnes conglomerate. From 
our conglomerate-oriented viewpoint the Barnes is therefore treated separately 
from Dripping Spring conglomerates even though a grouping of the two may be 
preferable elsewhere for stratigraphic reasons. 
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3.0 GEOLOGY OF THE CENTRAL ARIZONA ARCH 

In this section, the detailed geologic setting of the conglomerates 
sampled in this study will be described. The conglomerates were taken from 
Alder, Mazatzal, and Apache Group rocks exposed in ten subareas within the 
main Central Arizona Arch study area and from one place, Chino Valley, out
side the main study area. Characteristics of the individual conglomerate 
units, their abundance and position in the stratigraphic section, their 
correlations, ages, and depositional settings are all considered here. 

For ease of sample identification by area, each site number includes a 
prefix identifying the subarea where it was taken. "P" was used for the Pine 
Creek area, "C" for the Christopher Mountain area, "D" for the Diamond Butte 
area, "M" for the southern Mazatzal Mountains, Mazatzal Wilderness, and East 
Verde River areas, "S" for the Sierra Ancha Mountain and Roosevelt Lake areas, 
"H" for Hess Canyon, "F" for Four Peaks, and "B" for Chino Valley. Numbers 
after the prefixes were assigned by the order in which the samples were 
taken, with an "A" or "B" suffix indicating different samples from the same 
site. 

Because of the multiplicity of different rock types in most subareas, a 
geologic unit code was devised so that the map reader can see at a glance 
exactly what type of conglomerate was taken at each sample site and to which 
stratigraphic group it belongs. The letter prefix of the four-symbol code 
denotes the particular conglomerate in each group that was sampled, the first 
digit indicates the oxidation state of the conglomerate (e.g., whether 
hematitic or pyritic), the second digit signifies whether any material finer 
than conglomerate was included in the sample, and the final digit shows the 
grain size of the conglomerate, with increasing numbers indicating increasing 
size of fragments. Thus, on the geochemical sample maps (figs. 4 and 6), 
instant visual correlation is provided between any or all of the following: 
(a) sample location, (b) stratigraphic type of conglomerate, (c) radiometric 
value, (d) uranium geochemical value, (3) oxidation state, and (f) fragment 
s~ze. 

Our size classification of fragments is an adaptation of the phi-scale 
or Wentworth scheme (e.g., Folk, 1968). Because fine-pebble conglomerates 
and very coarse-grained quartzites are abundant in the area, a more detailed 
classification of conglomerates in this size range was warranted. In our 
scheme, the broad "pebble" size range is broken down into "pebble" and 
"granule," whereas the English term "grit" has been used to describe rocks 
just coarser grained than quartzites, because of their abundance in the 
Central Arizona area. Thus our pebble and granule conglomerates would all be 
called pebble conglomerates by the Wentworth scheme, and our grit would be 
called granule conglomerate. A full explanation of the geologic unit code 
system and the size classifications used in this study can be found in 
appendices A and B. 

21 



The subareas which follow are discussed in a generally north to south 
sequence. This is approximately the order in which the areas were sarupl c· .I, 
for logistical reasons, and coincides with a general north-to-south fi u i ng 
of many of the conglomerate units. Mazatzal Group is found dominantly in the 
north of the Central Arizona Arch area, so it is treated first. Alder Group 
is found mainly in the central regions and Apache Group in the southern 
areas, so these units are considered later. All following geologic 
descriptions of each subarea are brief and in surrnnary form for the purpose 
of describing broad correlations and regional trends in the rock sequences. 
This is deliberately done in order to complement the detailed site-by-site 
rock descriptions on the Site and Sample Description and Thin Section 
Description Forms in appendix E, wherein a large part of the geological 
information in this report lies. Sample numbers (e.g., P 12) are inserted 
at various places in the text to allow the reader to correlate the overview 
1n the text with the detailed geology of each particular sample site. 

We have prepared geologic maps of the Central Arizona Arch area at 
1:125,000 (fig. 3) and of the Mazatzal Wilderness area at 1:24,000 (fig. 5) 
to accompany the geologic discussion in the text. The map data is derived 
mostly from earlier mapping by P. Anderson, some from our mapping during t h is 
study, and some for part of the Apache Group from previous and U.S. Geological 
Survey mapping. At these map scales the individual conglomerate units that 
we sampled are too small to be shown separately. Even the Scanlan, Barnes, 
and Dripping Spring conglomerates are too thin to be shown separately on 
figure 3. The units shown on these maps, therefore, are those known to con
tain conglomerates, not just the conglomerates themselves. Other Precambrian 
units not known to contain conglomerates have been omitted from the maps. 
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3.1 Pine Creek Area 

On the Buckhead Mesa quadrangle south of the town of Pine, there are 
large exposures of the Mazatzal Group found in the drainages of Pine Creek. 
This area has been studied in detail by Wilson (1939), Anderson (in prep.), 
and the present study, briefly by Mayer (1979), and it is mentioned by 
Conway (1976). Mazatzal quartzites and conglomerates are exposed here 
principally in two areas : 

1. a southern area extending from Natural Bridge south down Pine 
Creek into its western tributaries; 

2. a northern area extending from near Highway 87 west through the 
narrows of Pine Creek to just south of Pine. 

At the southeastern edge of both areas, the Mazatzal rests unconformably on 
a red quartz-feldspar porphyritic rhyolite body that is a continuation of the 
eastern part of the Verde Batholith (Anderson, in prep.). 

Wilson (1939) measured a stratigraphic section in the southern part of 
the southern exposure and arrived at a stratigraphic thickness of about 
1,200 m. In this area, we obtained the same thickness by measuring the out
crop width and multiplying by the cosine of the average dip (50°W). Similar 
calculations on the northern exposure, which appears to be much thicker than 
the southern one, indicate an apparent stratigraphic thickness of 3,000 m. 
Clearly, these figures are a gross overestimation of the true thickness of 
Mazatzal rocks in the Pine Creek area, Wilson's appearing more reasonable 
only because he measured a less complete section. As is evident from the 
descriptions of Mazatzal quartzite in the Mazatzal Wilderness, shallowly 
dipping reverse and thrust faults ubiquitously repeat stratigraphy, and 
similar but less obvious faults are found in the Pine Creek section. All 
published stratigraphic thickness of the Mazatzal Group must therefore be 
viewed skeptically. This is especially true where the Deadman unit is 
tectonically thinned, Maverick thickened by accordion folding, and Mazatzal 
thickened by repeated thrusting, as is the case in the Wilderness. 

At the base of the Mazatzal sequence in Pine Creek, resting directly on 
red rhyolite, is a huge coarse-boulder conglomerate of felsic volcanic and 
plutonic rock fragments in a hematitic matrix (P 9). This characteristic red 
boulder conglomerate is 15 to 20 m thick just above Natural Bridge in Pine 
Creek, but southward it thickens significantly to over 100 m at the southern 
end of outcrop in Pine Creek (P 7, P 8). Typically, the coarse-fragment 
conglomerate contains rounded, spherical, 30 to 50 em boulders of aphanitic 
red and purple rhyolite, andesite tuff and distinctive boulders of coarse
grained Payson granite. No boulders of the immediately underlying spherulitic 
rhyolites, or of Verde Batholith-type red rhyolite were found. The conglom
erate matrix is hematitic grit- and granule-size material similar to the 
fragments. 

Overlying the basal boulder conglomerate is 50 to 100 m of pebble con
glomerate, granule conglomerate, and grit in an upward-fining sequence. Many 
of these conglomerates are poorly sorted and contain little or no red jasper 
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(P 5, P 6), but better cementing, more jasper, and matrix quartz are noted 
up section (P 1). The thickness of these upper pebble conglomerate to grit 
units appears also to be greater in the southern part of the exposure. 

A spherulitic red rhyolite sill, almost identical in character to the 
rhyolites underlying the Mazatzal at site P 9, intrudes the Mazatzal 
quartzites and conglomerates about 100 m up section. This one sill is 
continuous throughout the Pine Creek section from north to south (P 3, P 1, 
P 5, P 7). It intrudes at a stratigraphic level that conveniently separates 
lower brick red conglomerate-bearing strata from upper, pale maroon, evenly 
bedded, medium-grained quartzites containing little or no conglomerate. 
This fortuitous position at a stratigraphic hiatus in the Mazatzal sequence 
suggests that the sill could possibly be a flow, but present evidence favors 
a sill (Anderson, in prep.). 

In the northern exposures of Mazatzal quartzite just south of Pine 
there is no conglomeratic material coarser than fine pebbles. At the base 
of the section, on rhyolite, is 10 m of granule and pebble conglomerate 
underneath the rhyolite sill (P 3). Overlying this sill and to the west are 
thinly bedded and planar cross-bedded quartzites containing local grit and 
granule conglomerate layers interbedded with periodic shale rip-up layers 
(P 4, P 10). This is overlain by orange-colored quartzites and siltstones 
with a very low iron content, though not low enough for the quartzites to be 
white, as in the Mazatzal Wilderness. In the narrows of Pine Creek, further 
west, are a series of soft-sediment slump structures in well-bedded, 
specularite-rich maroon quartzite that gives higher scintillometer response 
(P 12). This occurrence of maroon quartzites above the orange ones, the 
presence of tectonic breccia zones in the quartzites near P 11, numerous 
fault zones in the creek near P 12, and a strong change in the bedding 
directions from P 11 to P 12 sites indicate that much of the tectonic 
stacking of the Mazatzal Group in the Pine section occurs in and west of 
Pine Creek. 

From the above data it is apparent that a source terrain including 
Payson granite and red rhyolites similar to those near Tonto Creek was 
exposed to the east, and this material was being shed westward onto rhyolites 
that are part of the Verde Batholith. Initial deposits were very coarse and 
poorly sorted, but these rapidly fined and increased in maturity upward such 
that, above the first 100m or more of section, mature, well-bedded maroon 
quartzites dominated the rest of the section for probably more than 500 m. 
Above this, a slight decrease in hematite content of the sediments resulted 
in paler, pink to orange quartzites that are now abundant in the northern 
exposures of Pine Creek. Subsequent reverse faulting or thrusting has 
resulted in an apparent two-times thickening of the Mazatzal sequence. 
There is as yet no conclusive evidence to decide whether the basal boulder 
conglomerates at Pine are time-correlative to either Deadman or Mazatzal 
strata in the Wilderness . 
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3.2 Mazatzal Mountains 

Exposures of the Mazatzal Group in the Mazatzal Mountains are essentially 
restricted to the east-central part of the Wilderness area. Alder Group rocks 
are exposed both north and south of this, along the East Verde river to the 
north, and in the Slate Creek Divide area of the southern Mazatzal Mountains 
to the south (figs. 1, 2 , 3) . Wilson (1939) provided excellent reconnaissance 
mapping of the Mazatzal Mountains before there was good topographic coverage, 
concentrating specifically on the Mazatzal Group. More recently the Alder 
Group has been reported on by Ludwig (1974) and briefly by Martinsen (1975) 
in the south and north areas respectively. From 1975 to 1979, P. Anderson 
(in prep.) remapped all exposures of the Alder and Mazatzal Groups in the 
Mazatzal Mountains at a scale of 1:24,000. It is this detailed mapping 
which guided sampling for the present study. 

The largest and most spectacular exposures as well as the most complete 
section of Mazatzal Group occurs in the Mazatzal Wilderness area. This section 
contains abundant quartz-pebble conglomer ate, pyritic facies were noted in 
some rock types, and the basal Deadman unit was known from P. Anderson's 
work to be both rich in conglomerate and high in heavy-mineral concentrates. 
Since all of the most favorable criteria were present in the Mazatzal 
Wilderness area, and our initial scintillometer reconnaissance uncovered 
high radiometric response from the Deadman unit, we decided to make this 
the area of detailed investigation and highest sample density for the Central 
Arizona Arch project. Thus the geologic and geochemical results for this 
part of the Mazatzal Wilderness area have been presented at 1:24,000 scale 
(figs. 5 and 6). Helicopter assistance was necessary to provide access for 
field crews and to lift samples within the time limitations of the study, 
and was approved by the U.S. Forest Service under special permit. 

The stratigraphic sequence, as noted previously, consists of a relatively 
thin basal Deadman unit of conglomerate and quartzite, an overlying thicker 
unit of Maverick shale and siltstone, and an uppermost and thickest unit of 
Mazatzal quartzite with minor conglomerate. Strictly the top unit is Mazatzal 
Peak quartzite, although the informal designation is used throughout this 
report. Abundant pebble conglomerate was known at the base of the Deadman 
unit and in lower portions of the Mazatzal quartzite unit, but in the course 
of this study additional conglomerates were found at many stratigraphic 
positions in all three units. Conglomerates were sampled at all stratigraphic 
positions because of the need to gain a complete understanding of the depo
sitional environment, to test uranium and scintillometer values for their 
correlations with other features such as heavy-mineral concentrations, and 
to compare the geochemical characteristics of conglomerates at various strati
graphic levels. However, sampling and study were concentrated on the basal 
portions or those areas likely to yield the most interesting results. To 
follow 1s a discussion of these conglomerates in the Mazatzal Group from the 
bottom up . 

3.2.1 Deadman Unit 

The Deadman unit is a remarkable, perhaps unique, rock sequence in its 
intense concentrations of specular hematite at or near its basal unconformity. 
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For the most part, Deadman rests unconformably on brick red, hematitic 
rhyolites related to Wilson's (1939) Red Rock rhyolite (post-Alder Seric·sJ . 
These rhyolites are described at sites M 59, M 60, M 73, M 93, and M 98. 
Above the unconformity, Deadman strata usually consist of two parts: (1) a 
basal boulder to pebble conglomerate made up mainly of the rhyolite clasts; 
and (2) an upper sequence of well-stratified quartzites with lesser con
glomerates in which rhyolite is still the dominant fragment type. The lower 
conglomerate varies anywhere from 0 to 80 m thick depending on location in 
the Wilderness. Similarly, thickness of the upper quartzite unit varies 
with location from an impressive 250 m on Cactus Ridge along the front of 
the Mazatzal Mountains to about 10 to 30 m in the upper reaches of Maverick 
Basin. 

Some of this thinning is tectonically imposed, as in the s1nuous out
crops of Deadman along the front of the Mazatzal Mountains (M 21 south to 
M 17), and in the Maverick basin area (M 67 toM 74), but most is not. Most 
thickness changes in Deadman directly reflect primary depositional trends of 
paleochannels, onlaps onto topographic highs, and lateral thinning at the 
margins of the unit. An example of this onlap, possibly onto a topographic 
high of rhyolite in the Cypress Butte quadrangle, is near site M 71 1n upper 
Deadman Creek, where both Maverick shale and Deadman quartzites are anoma
lously thin (20 to 40 m) regardless of superimposed deformation. 

The overall thinning near the basin edges is noticed most at the northern 
and southern outcrop limits of Deadman in the Wilderness. North of North 
Peak, Deadman progressively decreases in amount of conglomerate, scintillo
meter counts, interbeds of purple shale, and specularite content, as well 
as in thickness, to the west until, at site M 27, no material coarser than 
grit is present in a 60 m-thick Deadman unit that is white at its top. 
Similar thinning is observed far to the south in the drainages of Davenport 
Wash, but here total thickness of the Deadman unit is controlled by local 
conglomerate channels. 

The thickest exposures of Deadman quartzite and conglomerate occur in 
the central part of Mazatzal Group exposures from Barnhardt Canyon and Cactus 
Ridge west to the junctions of North and South Fork with the main Deadman 
Creek drainage (figs. 5 and 6). Here the conglomerates are thickest and 
contain the greatest heavy mineral concentrations. One of the most remarkable 
features of the Deadman unit lies in this strong concentration of heavy 
minerals at its base, in some places amounting to 90 percent of the rock. 
This is a phenomenon partly independent of conglomerate concentrations: 
where conglomerate occurs at the base of the unit, specularite will usually 
be concentrated there as well; but where there are no basal conglomerates, 
basal quartzites are still usually rich in specularite. In a few places, 
strong concentrations of heavy minerals are found higher in the Deadman 
quartzite section (e.g., M 65, M 66, M 61, M 16). At localities lacking in 
conglomerate, the most usual condition is for the lower Deadman quartzites 
to contain a 1 to 10 m-thick zone immediately above the basal unconformity 
of intensely black-colored rock in which heavy mineral content ranges from 
10 to 95 percent (M 25, M 77, M 80, M 83, M 84, M 139). Frequently asso
ciated with these specularite concentrations are thin (1-2 m) layers of 
r1p-up conglomerates where hematite-rich (50-70 percent) muds have been 
broken up and incorporated into immediately overlying or adjacent strata. 
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3.2.1.1 Heavy Mineral Assemblage. Components of the heavy-mineral 
concentrate in Deadman rocks are quite distinctive of this particular 
Precambrian geologic environment. They are also typical of virtually all 
heavy-mineral concentrates in other Older Precambrian conglomeratic strata 
throughout the Central Arizona Arch area, except that they are best developed 
and in the greatest concentrations at the base of the Deadman unit. These 
concentrates consist dominantly to almost exclusively of detrital specularite. 
In thin and polished section, as well as on cut and broken faces of hand 
specimens, the well-rounded, highly spherical morphology of the black 
specularite grains with their abundant evidence of peripheral abrasion 
clearly indicates their detrital origin. 

What the original mineral phase of the nearly equant grains was is 
difficult to prove, but one fact is certain: when the grains were weathered 
out of their source rocks and transported to their depositional site in the 
conglomerates or quartzites, they were already specularite grains. Neither 
detrital magnetite nor pyrite has ever been noted in any of the samples or 
outcrops of black, iron-rich conglomerates or quartzites despite extensive 
tests for both minerals. In thin and polished section there is no evidence 
to suggest the presence of a more reduced iron phase during deposition, 
subsequent diagenetic changes, metamorphism, weathering, or surface oxi
dation, a phase which could have been later converted to specularite. 

On the contrary, the evidence indicates that the only crystalline iron 
phase to be eroded, abraded, and deposited in the conglomerates and quartzites 
was specularite (or crystalline hematite). In many rocks, earthy (non
crystalline) hematite was also present as a detrital, powdery phase, 
presumably the result of much finer grinding of detrital specularite. How
ever, some earthy hematite could have precipitated out of solution. In either 
case this powdery hematite now occupies cementing positions between matrix 
grains and stains the rocks some shade of red even when only about 0.1 per
cent is present. 

Proof that specularite was the detrital phase in the conglomerates and 
quartzites lies in the fact that one can observe all the ensuing conversions 
that have affected the specularite after its deposition. The main diagenetic 
change, evident only in thin section because of its small scale, is the for
mation of specularite overgrowths: in specularite-rich rocks, or in small 
patches or layers where specularite is locally concentrated, one observes 
microcrystalline overgrowths or regrowths of tiny acicular specularite 
crystals around the edges of larger detrital specularite grains and within 
interstitial red cement (see Thin Section Description Forms in appendix E). 
These crystals probably grew in response to local pressure solution of the 
specularite grains during compaction. They obviously grew after deposition, 
because such delicate crystals could not have survived abrasion. This 
growth must have occurred before metamorphism because metamorphic recrystal
lization is superimposed upon it. It is not a low-grade metamorphic phenom
enon because it occurs in totally unrnetamorphosed rocks, so it is presumed 
to be diagenetic. 

Metamorphic effects involve progress1ve change of all the hematite phases 
1n the rock, starting with the most reactive powdery hematite phases, but 
eventually affecting detrital specularite grains before middle amphibolite 
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facies and conversion of them into well-recrystallized metallic blue-gray 
specularite. It is this type of crystalline hematite that i s most usual ly 
referred to as specularite, but we see no need to reserve the term for 
crystalline hematite with an external metallic luster. The detrital 
specularite probably appeared this way before it was abraded, as many of the 
detrital grains show the metallic luster on cleavage surfaces. Worn edges 
of the detrital specularite now give the mineral its black cast. 

Post-metamorphic alteration and surface weathering of the specularite 
are seen in many places to involve a conversion of crystalline specularite 
to a very deep red (almost opaque in thin section) amorphous hematite that 
gives the rocks a very dark stain . Thus, the descriptions of many Deadman 
conglomerate samples as "black to dark reddish-brown stained" is reference to 
this phenomenon of specularite weathering to the dark red hematite phase. 

Other hydraulically heavy mineral phases are present along with the 
detrital specularite concentrations. The most obvious in thin section is 
z1rcon, usually in concentrations less than 1 percent but locally up to as 
much as 10 percent. The zircons are nearly always surficially abraded to 
varying degrees, and locally show overgrowths or metamict texture. In a few 
rocks, euhedral zircons of probable felsic volcanic origin are noted. 
Detrital apatite is present in some rocks as dirty, well-abraded, almost 
opaque grains. 

Leucoxene is sometimes abundant as a powdery white opaque mineral in beds 
of heavy minerals, but the detrital phase from which it is derived is not 
known with certainty. Although small rutile needles are occasionally found 
in thin section, these could be of diagenetic origin similar to the specu
larite needles, and the primary Ti-phase could be either ilmenite or rutile. 
The lack of magnetism of the heavy mineral concentrates, hence no magnetite 
or ilmeno-magnetite, along with the fact that a discrete metallic Ti-phase 
has not been found in thin section, suggests that Ti might be in solid 
solution with hematite as hemo-ilmenite. If leucoxene is a faithful indicator 
of Ti in the heavy mineral concentrate, then not all hematite is Ti-bearing. 
Abraded sphene and possible anatase are rarely present in some rocks. 
Tourmaline is unrecorded. 

This assemblage of heavy minerals is not at all consistent with derivation 
from a typical plutonic and metamorphic source terrain, where one would expect 
to find magnetite, tourmaline, and detrital mjcas in abundance. Instead the 
specularite indicates that the source rocks were well oxidized to a hematitic 
state, and the zircon-sphene-leucoxene assemblage is most consistent with a 
felsic rhyolite-granite source. When one examines the underlying rhyolitic 
terrain this is precisely what one finds -- well-oxidized, hematitic, and 
specularitic rhyolites (Anderson, in prep.). 

3.2.1.2 Conglomerate Paleochannels. As the Site and Sample Description 
Forms in appendix E indicate, the thick conglomerate deposits at the base of 
the Deadman unit are individually very complex because of the great diversity 
in fragment types and sizes, sorting, rounding, proportion of heavy minerals, 
color, stain, and degree of deformation; in addition, the conglomerate 
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deposits are highly variable in thickness and are not present everywhere. 
However, singling out the main characteristics of each conglomerate above 
these detailed complexities produces the rather remarkable result that there 
are only four distinctly different types of basal Deadman conglomerate in the 
Mazatzal Wilderness. These are: 

1. angular, hematitic claystone-rhyolite cobble conglomerate; 

2. red rhyolite boulder conglomerate; 

3. specularite-rich quartzite-rhyolite conglomerate; 

4. specularite-fragment (intra-formational) conglomerate. 

The first could be called the Barnhardt Canyon conglomerate type, after 
the place where P. Anderson first discovered it in 1975 and originated the 
concept of finding uranium concentrations in the heavy mjneral concentrates 
in these rocks. This conglomerate is a spectacular aggregate of multi
colored angular rhyolitic and hematite-rich cobbles packed into a reddish 
black specularitic matrix (M 16, M 19). This specific lithotype is so un
mistakably diagnostic that, after first noting its restriction just to the 
Barnhardt Canyon area, we were later surprised to find an identical duplicat e 
of it in the upper drainages of Deadman Creek near North Fork (M 73, M 74, 
M 75). This exact lithotype occurs only in these two specific areas on 
either side of the Mazatzal Wilderness exposures (figs. 5 and 6). 

The main types of fragments in these type 1 conglomerates are (a) dark 
purple aphanitic to quartz-phenocrystic rhyolite, (b) specularite-banded iron 
formation, (c) banded dark jasper, and (d) hematite claystone made up of about 
30 percent hematite and 70 percent clay. These hematitic claystone fragments 
are highly unusual in that their edges terminate in long wispy tails. This 
feature indicates that they were soft when deposited in the conglomerate, so 
it is unlikely that they were derived from the pre-Mazatzal terrain. 

The hematitic claystone fragments were most probably derived from the 
break up of previously deposited Deadman strata. This breaking away of clay 
banks and reincorporation of claystone fragments into a cobble conglomerate 
is a common occurrence on the edges of a downcutting river channel, and is 
suggestive of a fluvial origin for the Deadman conglomerates. Similar 
processes occur in tidal-flat environments but the rest of the cobbles -- hard 
rhyolite, jasper, and banded iron formation -- could not be accounted for 1n 
a marine setting. Also consistent with a river-channel origin is the 
restricted spatial distribution of unique conglomerate types. Thus, the 
Barnhardt Canyon-type conglomerate forms a narrow channel-shaped deposit 
extending, presumably continuously, from Barnhardt Canyon almost due west 
(N.85°W.) to Maverick Spring in Deadman Creek. The coarse conglomeratic 
material in this channel originally was no more than 200 to 300 m wide, and 
occurs nowhere to the north or south of this zone. This structure is referred 
to as the "main Deadman paleochannel." 

The second conglomerate type is referred to as the Cactus Ridge type, 
for the place where it most prominently crops out. This unit comprises the 
thickest (up to 80 m) basal conglomerate in the Deadman and, except where 
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faulted, occurs continuously along Cactus Rid ge and in the outcrops west of 
Y-Bar basin from Bear Spring around into the upper South Fork of Deadm;m 
Creek (figs. 5 and 6). A conglomerate similar but not identical to thi s i s 
found in the western part of the range (type 3). The main characteri s ti c o f 
the Cactus Ridge-type conglomerate is the preponderance of different rhyol i te 
fragments -- some aphanitic, some feldspar and/or quartz phenocrystic, some 
flow-banded, ignimbritic, granophyric, cherty , and of varying sizes from 
pebble to large boulders -- but all are well rounded and to some degree 
hematitic, usually red to pink but occasionally yellow or white. The frag
ments and the matrix are usually rhyolitic feldspathic and argillaceous 
detritus; both jasper and nonvolcanic quartz are either noticeably absent 
throughout the conglomerate or in low abundance at the margins of the con
glomerate lens. 

The provenance of this conglomerate is clearly the main mass of Red 
Rock rhyolite that lies immediately to the south and southeast, because 
every rhyolite boulder can be matched exactly with a lithology in the rhyo
lite mass (Anderson, in prep.). In some areas the connection between under
lying rhyolite and Deadman boulder conglomerate is so close that the basal 
conglomerate appears to be an in situ regolith of rhyolite boulders (M 95, 
M 99, M 102, M 103). Indeed, in many places it is practically impossible to 
distinguish rhyolite cobble conglomerates at the base of the Deadman from 
rhyolitic (i.e., volcaniclastic) conglomerates and agglomerates in the Red 
Rock unit directly below, because both contain rhyolitic fragments 1n a 
rhyolitic matrix (e.g., M 57, M 63, M 93, M 95, M 96, M 98, M 99). 

Elsewhere the conglomerates show clear signs of water working: they are 
crudely stratified, but not bedded in detail, and are generally poorly 
sorted (e.g., M 53, M 54). At site M 54, 15m of coarse Deadman boulder 
conglomerate rests on rhyolitic conglomerate of the Red Rock unit. This is 
overlain by 5 m of pebble conglomerate, grit, and quartzite, another 12 m of 
boulder conglomerate, the section is broken by a spherulitic red rhyolite 
sill as in the Pine Creek section and then overlain by 5 m more of pebble 
conglomerate and quartzite. Such crude stratification of coarse material in 
generally upward-fining but repetitive cycles where poor sorting is the rule 
is typical of a fluvial depositional environment. The lens-shaped geometry 
of the deposit with lateral thinning in cross section together with its 
longitudinal extent in a northwest direction is also indicative of a fluvial 
type of deposit. 

The deposit could in part be an alluvial debris fan shed off a local 
rhyolite high, but most of the material is crudely stratified and appears 
water worked. This paleochannel did not extend north to Barnhardt Canyon or 
west of M 102 site, and in fact it most likely did not reach M 103 site. The 
basal conglomerate between M 102 and M 103 is apparently a separate channel 
deposit of rhyolitic debris formed in a local recessive valley between two 
resistant ridges of yellow rhyolite on the east (M 102) and cherty rhyolite 
on the west (M 100); this channel laps out in both of these directions and 
therefore probably paralleled the Cactus Ridge paleochannel. 

The third conglomerate type occurs only in southern Deadman exposures 
in the drainages of Davenport and Mazatzal washes and on the ridge between 
Davenport Wash and Deadman Creek (figs. 5 and 6). Some parts of the 
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conglomerate are rich in specularite fragments, and others are rich in 
rhyolitic fragments that are characterized by their large glassy quartz 
phenocrysts (M 131). The most distinctive feature of this conglomerate 
type is the presence of granular, highly specularitic (30%) quartzite frag
ments. These could be from the underlying source terrain or intra
formationally derived from Deadman strata (M 131, M 132, M 133). An 
interesting feature of this basal Deadman conglomerate is that it thickens 
from almost 0 in Mazatzal Wash to 12m where specularite-rich (M 131), to 
30m where rich in rhyolite fragments (west of M 132). It is probably 
thickest in Davenport Wash and tapers laterally again to the northwest 
where it is only 1 to 5 m thick (near M 126). Thus it delimits (approxi
mately, as outcrops permit) a north-south-trending paleochannel wherein 
dominantly rhyolitic and specularitic quartzite detritus was deposited. 

The fourth conglomerate type is the thinnest and the blackest of the 
conglomerates. It is rich in specularite and commonly contains elongate to 
flat, presumably intra-formational, chips of hematitic claystone, specu
laritic mud or specularite-hematite-rich shale. In some places, this 
conglomerate type occurs nowhere near one of the main paleochannels (e.g., 
M 25, M 39), but frequently it is found flanking the paleochannel edges 
(M 73, M 77, M 83, M 86, M 102). The significance of this association is 
treated in the interpretive part of this report. 

This discussion of the Deadman unit has focused on basal conglomerates 
because of their importance in understanding the depositional environment of 
the Deadman. Many finer grained conglomerates exist as thinner layers in the 
upper Deadman quartzite strata that make up by far the bulk of the Deadman 
unit. The characteristics of these conglomerates are discussed further by 
way of compar1sons and contrasts with similar units in the Mazatzal quartzite 
strata much higher in the section. 

3.2.2 Maverick Unit 

The usual habit of the Maverick is a dark-green to greenish-yellow shale 
which has either visible specks of pyrite or a matrix reduced to the point 
that no oxide phases of iron (magnetite, hematite) are present. Along the 
Barnhardt Canyon trail, where the Maverick is best exposed, there are 
abundant white quartzite interbeds within highly contorted Maverick shales 
and siltstones. Some quartzites are hematite-stained from oxidation of 
pyrite in the adjacent shales. The typical Maverick lithology of well
laminated, pyritic, greenish-yellow, reduced shale is restricted to the 
Mazatzal Wilderness area, and more oxidized facies exist elsewhere. 

Even within the Wilderness area there are significant departures from 
this usual lithology. At several places in the section we sampled grit and 
granule conglomerat~ layers in the upper Maverick unit which are highly 
distinctive because of their greenish matrix and well-sorted assemblage of 
quartz, jasper, and chert fragments. These conglomerate layers occur prin
cipally in the north and west of the range from North Peak around to the 
South Fork of Deadman Creek (M 24, M 82, M 78). They are continuous over 
the paleohigh near M 71 where Maverick thins drastically, and are less 
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abundant in the southern outcrop areas ( M 121, M 64) . The granule cong l om
erate and grit layers are usually 0.1 to l m thick and comprise rath ~r 
angular fragments of bright red jasper, dark red chert, and white quar tz in 
striking contrast to their dark green, clay-rich matrix. 

At one place (M 78) the presence of such conglomerates in the se c tion 1s 
coincident with a locally strong specularite concentration near the t op of 
the Maverick unit. This indicates, as does the hematitic nature of these con
glomerates, that hematitic and specularitic detritus were still present in 
the source areas during Maverick deposition, but higher energy conditions· 
were needed to bring the oxidized material in and preserve it in a normally 
reducing environment. Under the lower energy, reducing conditions, and 
slower sediment influx characteristic of the rest of the Maverick unit, there 
would have been sufficient time to convert iron oxide material from the source 
terrain into pyrite. 

3.2.3 Mazatzal Unit 

The best exposures of the Mazatzal quartzites and conglomerates in the 
upper Mazatzal Group (i.e., "Mazatzal Peak Formation") are encountered in an 
ascent of the west ridge of Mazatzal Peak (M 45 to beyond M 51). Here is 
exhibited the full array of color changes in the quartzites as governed by 
small amounts of matrix hematite, all of the major conglomerate units and 
the features which distinguish them, and even some of the thrust faults that 
typically break up the quartzites. The stratigraphic variations are as 
follows. 

The basal one-third of Mazatzal quartzites and conglomerates is brick 
red, similar to the color of hematite powder. The middle one-third varies 
from dark or deep maroon and purple upwards to pale maroon and finally to 
lavender and pink. The upper one-third, which is not exposed in many other 
places or has been eroded away, is white to very pale pink. These changes 
are correlated with a linear decrease in the amount of disseminated, inter
stitial, powdery hematite from about 5 percent in brick red rocks to about 1 
percent in pale maroon rocks, to 0 percent in white rocks. The transition 
from brick red to maroon strata is represented by M 42 to M 44 on Mazatzal 
Peak, M 109 to M 113 near South Fork, and M 24 to M 38 on North Peak. The 
maroon to pink to white transition and its associated conglomerates are 
treated in the northern and middle parts of the Central Mazatzal Peaks 
(M 29, M 30, M 35 to M 37) as well as on Mazatzal Peak (M 44 to M 51) and 
North Peak (M 38 and M 39). 

Conglomerates in the basal brick-red strata are typified by 6 to 30 mm 
granule- to medium pebble-size fragments, and rarely by larger 30 to 60 mm 
pebble- to cobble-size fragments. The pebble population is characterized 
by the abundance of red jasper and red aphanitic rhyolite fragments, as well 
as ever-present quartz. The matrix of these basal brick-red conglomerates 
contains specularite which usually represents an iron enrichment 3 to 10 
times greater than the enclosing quartzites (e.g., M 18, M 31, M 34, M 42, 
M 43, M 48, M 70, M 91, M 101, M 111, Mll8). Conglomerate units within the 
upper quartzites of the Deadman unit look like these basal Mazatzal ones, but 
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the Dead1nan conglomerates are invariably distinguished by their highe r 
specularite contents, more abundant rhyolite over jasper and quartz frag
ments, and their characteristic red-brown to brownish-black, very thinly 
bedded to laminated enclosing quartzites (e.g., M 17, M 21, M 38, M 52, 
M 60, M 62, M 103, M 119). 

Starting from the lowermost conglomerates 1n the Mazatzal unit, several 
features are apparent: 

1. the percentage of rhyolite fragments decreases quickly up section; 

2. the percentage of jasper decreases slowly up section; 

3. the percentage of pink chert 1ncreases steadily up section; 

4. specular hematite content decreases quickly up section, except for 
an unusual concentration of specularite at the base of the upper 
white quartzites; 

5. earthy hematite in the matrix decreases up section; 

6. the degree of sorting and rounding increases up section; and 

7. both size of conglomerate fragments and thickness of conglomerate 
beds decrease up section along with a tendency for the pebbles to 
be sparser up section. 

All of these variations point to increasing sediment maturity up section 1n 
the Mazatzal unit. 

Thus a conglomerate at a midpoint in the maroon quartzite section would 
typically be a granule to fine-pebble conglomerate of quartz, lesser chert, 
jasper, and few rhyolit~ fragments in a partly specularitic, coarse-grained 
quartzite matrix. Examples near this stratigraphic position are M 9, M 15, 
M 33, M 35, M 38, M 45, M 49, M 105, M 109, M 133, and M 120. The end product 
in this trend of increasing maturity is a very well-rounded and sorted, 
ultraclean, mature white quartzite to grit, the coarser fraction of which 1s 
solely perfectly rounded grit and granules of quartz and chert. Examples 
near this uppermost conglomerate-bearing level are M 11, M 22, M 29, M 32, 
M 37, M 39, M 46, M 51, and M 107. 

One of the main distinctive features of a rock in the Mazatzal quartzite 
unit is its good sorting and clean matrix of only quartz and hematite, with 
usually no clay. The matrix of a conglomerate in the upper Deadman strata 1s 
significantly cleaner and more mature than that of one in the lower units, 
but generally neither is as clean or mature as a typical Mazatzal conglom
erate matrix. Also there is a notable lack of jasper in the Deadman as 
compared to Mazatzal rocks. 

Considering their wide lateral extent, Mazatzal conglomerates at a 
particular stratigraphic level are surprisingly uniform in character, frag
ment size, composition, and content of matrix or interstitial heavy minerals. 
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Thus, given a suite of conglomerate occurrences in, for example, the lower 
brick-red unit from various places in the Mazatzal range, there are no l i tho
logic criteria to decide whether they all represent the same or different 
stratigraphic horizons. This very feature is the main contrast between 
Mazatzal and Deadman conglomerates: the Deadman ones are very provincial, 
as would be expected in a fluvial setting where different source terrains are 
eroding into specific channelways; in contrast, the uniformity of Mazatzal 
conglomerates is suggestive of a shallow water marine setting where wave 
action works to mix hydraulically different particles from a variety of source 
terrains, both reworked grains and new material, into a uniform conglomerate 
type. Although depositional environment is considered at length later, it is 
mentioned here for comparison to the environment of Mazatzal rocks in 
adjacent areas. 

3.2.4 Structure 

The structure of the Mazatzal Group in the Wilderness could in itself be 
the subject of a separate report, but the main deformational styles are 
briefly mentioned here. Although Deadman quartzite is relatively competent, 
it is thin, and because it lies at the base of the Group, it has been most 
strongly deformed in a manner similar to the underlying volcanosedimentary 
strata. The bulk of the Alder Group is relatively incompetent and has been 
pervasively cut by strong, vertically disposed foliation which is often 
confused with bedding. On the east and west sides of the Mazatzal range, 
Deadman is drawn into disharmonic, long-isoclinal to open-concentric folds . 
The basal conglomerates of the Deadman are susceptible, especially in zones 
of high strain, to extreme flattening (up to 10 to 1) and lineation (up to 
5 to 1 ratio) by closely spaced shear planes . In these areas, stratigraphic 
and textural features are locally obliterated and the unit is tectonically 
thinned. 

Maverick shale is usually compressed into accordion-style chevron folds 
and therefore often apparently thickened, but this depends on whether foli
ation parallels or is perpendicular to stratigraphy. In the west and south
west part of the range where foliation parallels stratigraphy, the Maverick 
unit is tectonically thinned to one-third of its original thickness and is 
also stratigraphically thinner. Maverick thus forms a structurally incompe
tent zone capped by a decollement surface above which the massive, more 
competent Mazatzal quartzites deformed in an independent fashion. 

Occasionally deformation in Mazatzal quartzites takes the form of upr i ght 
folds, warps, overturned folds, or vertically plunging broad arches (e.g., 
South Fork, M 100 toM 118), but deformation usually caused failure along 
low-angle reverse fault planes, resulting in imbricate stacking of thrust 
slices. This accounts for the many occurrences of lower red-unit conglom
erates on the high peaks (e.g., Central Mazatzal Peaks) and in complex 
zones (South Fork to Chilson Camp). Even the Mazatzal Peak section contains 
a series of reverse faults of small displacement. Only in the precipitous 
cliffs lining the east side of Deadman Creek is the Mazatzal Group relatively 
undisturbed tectonically and fully displaying all of its 2,200 feet (700 m) 
of stratigraphic grandeur. 
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3.2.5 Alder Group 

Volcanic and nonvolcanic conglomerates in the Alder Group were sampl ed 
from two areas: the East Verde River area lies to the north, and the Slate 
Creek Divide area lies to the south of Mazatzal Group exposures in the 
Mazatzal Wilderness (figs. 1, 3, 4, 5, 6). In the East Verde River area 
there are two types of conglomerates. One is a volcanic conglomerate of gray 
volcanic siltstone and tuff fragments in a volcanic siltstone matrix (M 142) 
which is perfectly preserved from any effects of shearing. This conglomerate 
is part of a thick volcaniclastic sequence in the East Verde River area that 
predates Payson diorite and is therefore a distal facies of the main 
volcanic center in the Diamond Butte-Mount Ord area. This specif_ic rock 
type is almost a duplicate of volcanic conglomerates in the Hess Canyon area 
(H 1 and H 2). The other conglomerate type in the East Verde River area 1s 
a strongly hematitic, oxidized, cobble to boulder conglomerate deposited 
either in a shallow-water fluvial or subaerial environment on a basement of 
Payson diorite. 

Rocks exposed throughout the southern Mazatzal Mountains in the Slate 
Creek Divide area are typical of "volcanic" and "sedimentary" conglomerates 
found in the Alder Group. Slate Creek cuts through various purple slates, 
siltstones, and wackes which are a westerly projection of rocks in the 
Diamond Butte area . Contained within this sequence are gray to sandy brown 
quartzite beds that are typical of the quartzites containing sedimentary-rock
fragment conglomerates in the Alder Group (M 1, M 2, M 5, M 6). To the south 
one finds volcanic wackes and a thick andesitic volcanic pile, whereas to 
the north abundant felsic volcaniclastic rocks occur near Pine Mountain. 
Fragmental rhyolites and rhyolitic conglomerates in contact with purple 
slates near Pine Mountain were sampled (M 4). A jasper-iron formation 
"sedimentary"-type conglomerate which marks the time horizon between this 
rhyolitic volcanism and deposition of purple slates was also sampled (M 3). 
The detailed geology of such units as these is treated in the discussion of 
the Diamond Butte area, because 1n this area a much more complete strati
graphic section is found. 
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3.3 Christopher Mountain Area 

In the northeasternmost part of the Central Arizona Arch area only 
Mazatzal quartzite and Apache Group are exposed (figs. 1 and 3). Neither a 
basal Deadman-like quartzite nor Maverick-like shaley rocks are found among 
Mazatzal strata, but the base of the Mazatzal quartzite is seen to rest in 
sharp depositional contact on rhyolite at the west end of Christopher 
Mountain (Anderson, in prep.). In turn, the Apache strata lie unconformably 
across both folded Mazatzal quartzite and the underlying rhyolite-granite 
terrain. Apache Group at its northern extremity consists of Scanlan con
glomerate and a possible coarse-grained facies of Pioneer shale, as well as 
Dripping Spring and higher units; the Barnes and Pioneer shale are absent. 

Unlike the Pine area, Mazatzal quartzite in the Christopher Mountain area 
contains no coarse conglomerate; the coarsest rocks are pebble to granule 
conglomerates, and over 95 percent of the section is made up of quartzite and 
grit. Specularite is generally ubiquitous throughout the quartzites and 
conglomerates, and in many places there are abundant concentrations of 
detrital specularite on bedding and cross bedding planes (C 1, C 4, C 5, 
C 6, C 7). The thick sequence of clean, quartz-rich, pale- to dark-maroon 
Mazatzal quartzites exposed in the Christopher Mountain area was presumably 
deposited under marine conditions where wave or bottom-current action was 
able to provide the good sorting and winnowing of heavy minerals throughout 
the section. Shallow-water features such as ripple marks are found only 
locally (C 8). Stratigraphic homogeneity is the rule, and one sees no 
evidence of either basal conglomerates or coarse channel deposits to suggest 
the presence of an emergent terrain in this vicinity during deposition of 
the Mazatzal quartzite. 

Mazatzal exposures define a series of northeast-plunging synforms whose 
outcrops terminate to the southwest (e.g., C 6). As these exposures are 
traced to the southeast, metamorphic grade progressively increases, indicating 
the proximity of a granitic batholith. North of Young we discovered roof 
pendants of Mazatzal quartzite within the Young granite which had been 
metamorphosed to amphibolite grade. This relationship restricts the age of 
the Mazatzal Group to older than the 1650 m.y.-old Young granite (Anderson, 
in prep.). In these roof pendants the Mazatzal quartzite is white because 
the small amount of dispersed hematite which is usually in the matrix to 
give it a maroon cast, at amphibolite grade has been converted to sparse, 
tiny grains of black specularite. Jasper fragments in sparse granule to 
pebble conglomerat~s within these pendants are also black frrnn the same type 
of hematite conversion (C 9). 

Scanlan conglomerate undergoes tremendous primary changes in thickness 
and character at the base of the Apache Group in the Christopher Mountain 
area. On the Chamberlain Trail above Haigler Creek we observed, over less 
than 1 km, rapid thinning and fining of the Scanlan boulder conglomerate from 
a thickness of 100 m in the creek to 20 m at the sample site (C 4, C 10) to 
less than 1m a little further north (C 3; fig. 3). North of this on 
Christopher Mountain, Scanlan is absent, evidently because of non-deposition. 
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One of the most interesting Scanlan localities is on the southwest side 
of Christopher Mountain where an anomalously thick channel deposit of coarse 
boulder Scanlan conglomerate is found (C 2). The east edge of the channe l is 
in north-south-trending contact with a vertical to slightly overhanging wall 
of Mazatzal quartzite, and unconformably overlying both Mazatzal and Scanlan 
uphill are nearly flat-lying east-west-trending Dripping Spring sandstones. 
Contact of the three units forms a T-junction which cannot be explained with
out Scanlan being a vertical-walled channel deposit. Within the conglomerate 
are huge, moderately well-rounded 1 to 2 m boulders of Mazatzal quartzite in . 
an oxidized goethitic to hematitic muddy matrix (C 2). Cross-bedded lenses 
of poorly sorted sand and gravel in the boulder conglomerate indicate fluvial 
rather than mud-flow origin for the deposit. 

The Scanlan boulder conglomerate channel filling appears to have been 
deposited on about a 25° paleoslope of Mazatzal quartzite and has between 
180 and 250m of vertical relief. It is overlain laterally and at the top 
by horizontally bedded, hematitic sandstones and siltstones. These over
lying rocks probably belong to the Dripping Spring Formation, but uncertainty 
results because the Pioneer Formation undergoes a distinct facies change from 
purple, hematitic shales in the southern Sierra Anchas northward into hema
titic siltstones and sandstones, so the rocks could be a coarse-grained 
facies of Pioneer. Scanlan undergoes a parallel facies change from the north 
where it consists of oxidized, hematitic channel-type deposits of coarse 
boulder conglomerate, southward into blanket-shaped deposits of better sorted 
cobble conglomerate with a darker, more reduced matrix. 
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3.4 Diamond Butte Area 

The geology of the Diamond Butte area is dominated by the largest and 
most complete exposures of Alder Group in the Central Arizona Arch: both the 
older volcanic conglomerates and the younger sedimentary-fragment conglom
erates are present in great diversity. The geologic map (fig. 3) shows both 
volcanic and sedimentary terrains in one pattern where they are complexly 
intermixed in the central Diamond Butte area. Southern exposures near Sheep 
Basin Mountain contain a deformed but complete Mazatzal Group section which 
differs significantly from the type section in the Mazatzal Wilderness area. 
Barnes conglomerate is absent from the Apache Group here, and Scanlan con
glomerate, possibly Pioneer siltstone, parts of the Dripping Spring unit, 
and locally Mescal limestone make up flat mesas capping the older Precambrian 
units. 

3.4.1 Alder Group 

Some of the oldest volcanic conglomerates in the Alder Group are exposed 
in the Spring and Rock Creek drainages between Buzzard Roost and Mailbox 
Mesas. Many are dark gray to brownish black volcanic conglomerates made up 
of aphanitic dacite fragments in a dark dacitic lithic-crystal tuff matrix 
(D 7). Others are more rhyolitic and lie at higher stratigraphic positions 
between the dacitic rocks and overlying quartzites. These felsic units 
include coarse rhyolitic boulder conglomerates south of Winter Camp and 
rhyolitic lithic-crystal tuffs partly interbedded with the quartzites near 
Flying W Ranch (Gastil, 1958). In places these felsic volcanic conglomerates 
lie below the sedimentary-fragment conglomerates (D 53) and in other places 
above (D 13). The volcanic conglomerates generally vary from completely 
undeformed (D 7) to strongly sheared and flattened (D 56). Locally they 
contain interbedded sedimentary fragments such as siltstones (D 39). 

Where conglomerates of mainly volcanic fragments and volcanic matrix 
are interbedded with quartzites and conglomerates of mainly sedimentary-rock 
fragments, it becomes difficult to distinguish the two types. One such area 
is in Gastil's (1954) "Flying W Formation" (D 5 and D 6), but we used the 
presence of abundant jasper with quartz and chert fragments to distinguish 
the "sedimentary" conglomerates. Transitional rocks of mixed volcanic and 
sedimentary fragments (D 5, D 16) are less abundant than conglomerates of 
either strictly volcanogenic material or dominantly nonvolcanic material. 
Such transitional units typically delimit the end of volcanism and the be
ginning of clastic sedimentation (e.g., D 16) or else represent intermittent 
influxes of volcanic detritus into a nonvolcanic depositional setting (D 5). 

The sedimentary-fragment conglomerates occur stratigraphically higher 
in the Alder Group, either unconformably on earlier volcanic rocks or at the 
top of conglomerate sequences of upwardly increasing maturity (e.g., D 52 to 
D 2 to D 54). Elsewhere they are found strictly within thick Alder quartzite 
units such as Gastil's (1954) "Houden Formation." These gray to sandy 
brown, impure quartzites and quartz wackes, as mentioned earlier, are dis
tinctive of sedimentary rocks in the Alder Group and are in no way similar to 
Mazatzal Group rocks even though Gastil (1958) erroneously made such a 
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correlation. This type of gray to brown, impure, argillaceous quartzite ~ s 

termed the Reef Ridge type here for the locality north of Sheep Basin 
Mountain where they are best exposed. All of Gastil's quartzites are 
correlatives of the Reef Ridge quartzite unit. 

Within the impure quartzites are many different conglomerate horizons, 
all of which are characterized by the presence of bright red jasper, red 
chert, white quartz and occasional red rhyolite fragments. In nearly all 
cases the fragments are smaller than a 30 mm medium-pebble size and are 
usually sheared and flattened by deformation. The matrix is typically an 
impure quartz wacke of seriate grain sizes and is almost invariably sheared 
and foliated such that clays have been recrystallized to sericite, and the 
rock attains a lumpy semischist appearance. The finer grain-size conglom
erates to quartz wackes are represented by D 3, D 12, D 15, D 18, D 19, and 
D 20, whereas the coarser, pebble conglomerates are represented by D 2, D 14, 
D 17, D 23, and D 54. Strongly sheared conglomerates are D 55 and D 57, 
whereas some of the most spectacular, unsheared jasper-pebble conglomerates 
are D 21, D 22, and D 23 on Houden Mountain . 

Although not obvious, detrital specularite is present ~n about half of 
th e Alder "sedimentary" conglomerat es. It is particularly apparent in the 
associated gray argillaceous quartzites where it invariably emphasizes 
bedding and cross-bedding planes (D 8, D 15), indicating that both specularite 
and jasper were present at an early stage in the evolution of the Alder 
Group, most probably just at the termination of the main volcanic events. 
Banded-iron-formation time horizons such as that represented by D 16 probably 
signify the oldest hematite concentrated by sedimentary processes in this 
region, and much of the specularitic and jaspery material in the younger 
rocks originated by erosion of either these layers or recycled material from 
these layers. The immense volumes of rhyolite extruded after deposition of 
the Reef Ridge quartzites and before deposition of the Mazatzal Group, how
ever, contributed most of the specularite to the base of the Deadman 
quartzite. This gradation from Reef Ridge-type quartzites and conglomerates 
into rhyolitic crystal tuffs and ignimbrites is represented by D 13 and D 39. 

In the lower Alder stratigraphy where volcanic conglomerates dominate, 
features indicative of current action are absent. Nearly all of these vo l 
canic deposits are poorly bedded, suggesting rapid accumulation without 
reworking in a deep marine environment. Both bedding and cross bedding are 
better developed in the lower sedimentary-fragment conglomerates but are not 
dominant until the stratigraphic level of Reef Ridge quartzites is attained. 
At this level ripple marks and other marine features are quite uncommon, 
many of the quartzite and conglomerate units themselves appear lensoidal and 
not laterally extensive, and the conglomeratic material typically occurs as 
large cross-bedded lenses 50 to 500 m wide in the midst of quartzite strata. 
This is especially true on Houden Mountain, where two separate quartzite 
units appear to have formed discrete channels which coalesce southwestward 
toward Reef Ridge (fig. 3). This geometry and internal structure suggest 
that some of the Reef Ridge quartzite units represent fluvial channels 
rather than marine deposits. 
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3.4.2 Mazatzal Group 

The Diamond Butte area contains several important exposures of Mazatzal 
Group involving rocks of great lithologic diversity. In the area northeast 
of Young are a series of metamorphosed white Mazatzal quartzite roof pendants 
which are a southward continuation of exposures in the Christopher Mountain 
area (D 28, D 29). Between Young and Mailbox Mesa a larger outcrop of 
Mazatzal quartzite and conglomerate is intruded by the west margin of the 
Young granite; here one sees best the progressive metamorphic conversion of 
red jasper in sparse-pebble conglomerates into black specularitic fragments 
in highly recrystallized white quartzites (D 4). Southwest of this, near 
Buzzard Roost Mesa, Rock Creek exposes Mazatzal quartzite with abundant 
cross-bedded grit layers (D 9). Here Mazatzal rocks occur both in uncon
formable relation upon Alder volcanic strata and as thin fault slices inter
mixed with the Alder Group. 

Much further north, on McDonald Mountain, one finds the doubly plunging, 
canoe-shaped, synformal keels that are most characteristic of Mazatzal Group 
structure. At the north end of the McDonald Mountain exposure there is an 
abundance of discontinuous, cross-bedded conglomerate lenses typical of the 
type and scale of cross beds present throughout much of the Mazatzal Group. 
Here we undertook measurements of the section and cross beds specifically to 
determine the scale of the conglomerate lenses. The base of the Mazatzal 
unit is a fractured and deformed pink to white quartzite which rests uncon
formably on dark purple to maroon fragmental rhyolite. A relatively thin 
unit of poorly bedded and cross-bedded, dark brick red to maroon siltstone 
separates the basal quartzites from the overlying thicker (100 m) unit of 
dark to pale maroon quartzite, grit, and granule to small-pebble conglomerate. 
This maroon quartzite unit is well cross bedded and is most typical of 
Mazatzal outcrops in the region. However, within it, an individual strati
fication unit 10 to 40 em thick containing foreset beds cannot be followed 
for more than 10 m along strike. Individual grit or granule layers, whether 
foreset or at the base of a cross-bedded unit, can rarely be followed for 
more than 3 or 4 m. In contrast, megascopically different-colored major 
stratificat ion units (such as the maroon or overlying red unit) can be 
followed for 1 km or so. 

Conglomerate and grit lenses in the maroon unit (D 10) contrast markedly 
to the next major overlying brick red unit, which consists of much more thinly 
cross-bedded (1-2 m) and bedded (4-5 em) quartzite with almost no coarse-sand 
or grit-sized grains (D 11). Although these two units -- maroon coarse
grained quartzite and conglomerate, and red finer grained quartzite -- are 
of comparable continuity and thickness (100m versus 70 m), they appear to 
represent significantly different depositional environments. As in the 
Mazatzal Wilderness area, the maroon Mazatzal quartzites show all the features 
indicative of a shallow marine environment, whereas the uppermost finer 
grained quartzite appears to have been a more poorly lithified beach-dune 
deposit or wind-blown sand. 

The central part of McDonald Mountain is the core of a major synclinal 
keel where upper units of the Mazatzal quartzite are found (D 22, D 31), but 
at the southern extremity of the synform the lower Mazatzal quartzite strata 
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are once aga1n exposed close to the rhyolite contact (D 24, D 26). Quartzit e s 
in a tributary of Soldier Camp Creek are well cross-bedded and contain 20 em
wide layers of jasper-rhyolite-chert granule conglomerate which give higher 
scintillometer responses (140 to 200 cps) than adjacent quartzites (80 cps). 
As one progresses to the very basal part of the Mazatzal stratigraphy, 
background scintillometer response progressively increases to 200 cps, at 
which point a thin, 30 em-wide bed of 80 to 100 percent detrital specularit e 
providing 400 to 450 cps is encountered (D 25). The lower half of this bed 
contains interlaminated specularite and dark maroon quartzite, whereas the 
upper half is massive specularite and other heavy minerals. This represents' 
one of the most highly radioactive beds found in the Mazatzal quartzite. 
Slickensided fault surfaces of sheared quartz and hematite slightly higher 
in the section give 650 to 700 cps scintillometer response. Apparently the 
shearing process has redistributed radioactivity and specularite from their 
site originally syngenetic to quartzites by recrystallization and concen
tration on the fault surfaces . Radioactive components are therefore 
either moved together with or in specular hematite. 

Mazatzal Group rocks exposed in the southern part of the Diamond Butte 
area near Sheep Basin Mountain are very diffe rent from Mazatzal rocks in the 
northern areas. Instead of just Mazatzal quartzite resting on the underlying 
terrain, both Deadman and Maverick-equivalent units are found below the 
Mazatzal of Sheep Basin Mountain . Deadman is thick, quartzitic at its top, 
conglomeratic at its base in the north-central part of the exposure, and 
impressively rich in specularite. The stratigraphic equivalent of the 
Maverick shal e in this area is a sequence, 400 m thick or more, of well-bedded, 
poorly cross-bedded brick red to reddish brown to black siltstones and fine
grained quartzites (D 42). This Maverick-equivalent Coffeepot quartzite un i t 
contains only oxidized phases of iron -- specularite and hematite -- and those 
in abundance. Reduced facies rocks such as green or yellow pyritic shale are 
found nowhere in this area, so Coffeepot quartzite and siltstones represent 
a coarser grained oxide facies of the Maverick shale. 

Although the basal pebble to cobble conglomerate of the Deadman is highly 
deformed on the north end of Sheep Basin Mountain, many fragments from the 
underlying Alder volcano-sedimentary terrain such as Reef Ridge-type quartzite, 
jasper, rhyolite, dacite, siltstone, and quartz wacke can be identified (D 32). 
South along strike the Deadman unit becomes progressively more specularitic 
at its base, and conglomerates are richer in hematitic rhyolite and specu
larite. Densely packed specularitic rhyolite- and quartzite-pebble to cobble 
conglomerates in a specularite-rich volcanic wacke matrix at site D 33 are 
overlain by abundantly and complexly trough cross-bedded dark reddish-brown 
to black Deadman quartzites. To the south the basal specularitic conglomerate 
thins and becomes sparser with only dark purple, vesicular rhyolite as 
fragments in a specularite-rich, cross-bedded quartzite matrix (D 34). At 
site D 35, fragment size is markedly diminished, but specularite content of 
the basal conglomerate is still high, providing some significantly high radio
active anomalies (D 35a). 

Thus conglomerate beds and lenses occur right at the base of the Deadman 
unit over a 3 to 4 km-wide zone; further south at site D 40 there is almost 
no coarse conglomerate, but detrital specularite content is still high at a 
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distance of over 6 krn from the main conglomerate zone. If the Deadman unit 
is followed through a tight fold another 5 km back to the east, there is still 
intense concentration of detrital specularite right at the basal unconformity 
(D 41). It must be concluded, therefore, that detrital specularite is con
centrated over virtually the entire length of the basal Deadman unconformity 
1n the Sheep Basin Mountain area, whereas conglomerate units are concentrated 
1n zones or channels, mostly in the northern 3 krn of exposure. 

Equally important to an understanding of the depositional environment of 
Mazatzal Group here is the fact that conglomerates in upper Mazatzal quartzite 
units of Sheep Basin Mountain contain much larger fragments than those in 
the Mazatzal Wilderness area. Whether sampled north (D 38) or south (D 36) 
of Sheep Basin Mountain, the conglomerates contain 20 to 80 mm sparse white 
quartz, red jasper and chert pebbles and cobbles either dispersed throughout 
cross-bedded maroon quartzites or concentrated on cross-bed sets. The 
Mazatzal quartzites of Sheep Basin Mountain display magnificently large 
trough cross-bed sets, some of which extend laterally for 40 m. Some 
stratification units are crudely graded whereas others are reverse graded. 
Characteristically the conglomerates contain 5 to 35 percent sparse pebbles 
spread in lenses throughout a coarse-grained quartzite matrix. This type of 
deposit is typical of a high-energy fluvial system: the matrix is clean, 
the pebbles are coarse, but the sorting is poor because the fluvial sediment 
has been rapidly dumped as migrating bars of poorly sorted sand and gravel. 

Local radiometric highs are found in some parts of these conglomerates 
(e.g., D 38a). Poor outcrop in this area does not permit an evaluation of 
whether the radioactivity is related to stratigraphy or to later faulting and 
introduction of pyritic material. 

In conclusion, Mazatzal Group in the Sheep Basin Mountain area, taken as 
a whole, is a coarser grained facies d~posited under higher energy conditions 
than stratigraphically equivalent rocks in the Mazatzal Wilderness area. As 
in the Wilderness, both Deadman and Maverick-equivalent units lap out to the 
north in such a way that further north in the Diamond Butte area only finer 
grained, lower energy-environment Mazatzal quartzites are deposited directly 
on the underlying rhyolite terrain. Broad paleochannels and their borders 
can also be delimited in the Deadman here, as in the Wilderness. 

3.4.3 Apache Group 

In the Diamond Butte area the Apache Group is extensively intruded by 
diabase between the Scanlan and Dripping Spring Formations (Gastil, 1958), 
but where there is no diabase one sees that most of the strata normally pre
sent between these two units are missing. Barnes conglomerate is absent 
here because it laps out further south in the Sierra Ancha Mountains; so 
might Pioneer shale, except that the presence of red-shale rip-up conglom
erates in Dripping Spring units suggests the possibility of intraformational 
erosion of Pioneer in this northern area. 

Scanlan conglomerate at the basal unconformity west of Young records the 
erosion of a complex underlying Precambrian source terrain. Alder volcanic 
and sedimentary rocks, red rhyolite, granophyre, Mazatzal quartzite, diorite, 
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vein quartz, chert, and jasper are all found as cobbles in a matrix of pink 
quartzofeldspathic material derived from the Young gran~te (D 1). However, 
this is exactly what one might expect to find in the Scanlan, because all 
these rock types constitute the underlying source terrain in the Diamond 
Butte area. In essence, therefore, Scanlan conglomerate throughout this 
area represents the sum total of all the constituents in the underlying 
terrain; the relative proportions and size of fragments depend on the 
relative hardness of each specific source rock and its proximity to the 
depositional site. Thus, only where Young granite is nearby is the Scanlan 
matrix rich in quartz and feldspar from the granite; likewise the matrix and ' 
fragments are specularite-rich only where rhyolite or Mazatzal Group source 
rocks are nearby. 

An important feature of Scanlan is the systematic variability in the 
oxidation state of the matrix depending on thickness and geographic location 
of the unit. In the Christopher Mountain area where Scanlan forms thick 
channel-shaped deposits, its matrix is most oxidized and consists of an 
orange, muddy limonitic to goethitic material. Throughout the central Diamond 
Butte area where Scanlan forms relatively thin (15 to 30 m) blanket-shaped 
deposits, its matrix is specularitic to hematitic or feldspathic, but neither 
surface-oxidized nor reduced. A resistant ridge of Deadman quartzite 
extending from Del Shay Basin easterly into Gun Creek (D 35, D 40, D 41) 
formed a paleohigh and disrupted the continuity of Apache Group sedimentation, 
because immediately south of this ridge Scanlan thickens dramatically to 
over 75 m. The Scanlan matrix in this area appears reduced (e.g., S 6) by 
the presence of carbonaceous material, although some of the dark gray to 
black color could be from detrital specularite locally derived by erosion of 
the Deadman ridge (S 16). These variations indicate an increasing water 
depth during Scanlan deposition from north to south, a trend also probably 
applicable to the whole of the Apache Group (Shride, 1967). 

Thus north of the Deadman paleo-ridge Scanlan is overlain by a thin, 
red, hematitic silty to shaley unit which could be either a different facies 
of Pioneer Shale or the basal part of Dripping Spring Formation. In some 
places such as Rock Creek, basement topography was locally undulating 
because this recessive shaley material is thicker in some of the deeper 
pockets (D 45, D 48, D 49). Most conglomerate layers in the Dripping Spring 
are intraformational or from break up of this softer material, and rarely are 
there exotic clasts. South of the Deadman paleoridge, Apache Group is made 
up of a thicker, more complete rock section in the Sierra Ancha Mountains. 
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3.5 Sierra Ancha Mountains 

Precambrian geology of the Sierra Ancha Mountains consists entirely of 
the Apache Group (studied by Shride, 1967, and more recently mapped by 
Bergquist, Shride, and Wrucke, in prep.) and underlying granitic rocks of the 
Ruin Batholith or Young granite (Anderson, in prep.). No older layered sedi
mentary rocks are exposed, but younger Precambrian layered diabase sills and 
dikes are abundant in the Apache Group and have been the subject of consid
erable interest (Shride, 1967; Smith, 1969, 1970; Smith and Silver, 1975; 
Livingston and Damon, 1968; Granger and Raup, 1962, 1969; Neuerburg and 
Granger, 1960). 

Conglomerates dominate the Scanlan and Barnes units and occur as second
ary components of the Dripping Spring and Troy units, which are strati
graphically higher (fig. 7). Most conglomerates are polymictic, but many are 
dominated by quartz and quartzite fragments. Boulder and cobble conglomerates 
tend to be more abundant in the lower strata, whereas pebble to granule 
conglomerates are typical of the upper units. Approximately equal numbers of 
samples from Scanlan, Barnes, and Dripping Spring conglomerates were taken, 
with fewer samples from radioactive Mescal limestone breccia and only one 
sample from Troy conglomerate. 

Without a knowledge of stratigraphic position 1n the Apache Group it is 
often difficult to distinguish some Scanlan conglomerates from Dripping Spring 
conglomerate and even difficult, in places, to differentiate Barnes conglom
erate. All have similar characteristics of a brownish, locally maroon, 
hematite-stained feldspathic matrix with well-rounded pebbles of Mazatzal 
quartzite and other older Precambrian rocks. This similarity hindered 
geologic mapping and sampling of the Sierra Ancha Mountains early on in the 
program, until we discovered some mutually exclusive criteria in the Roosevelt 
Lake area which made it possible to distinguish between the conglomerates 
without knowing their stratigraphic position. 

Scanlan conglomerate typically consists of well-rounded boulders of 
Mazatzal quartzite and minor chert in a dirty, usually more hematitic, quartzo
feldspathic matrix. It contains characteristic orange to pink K-feldspar from 
the Young granite in the north and often contains altered, milky perthitic 
feldspar from the Ruin Batholith further south. It never contains orange 
aphanitic rhyolite fragments. It is the most indurated of the three con
glomerates, so the fragments and matrix grains will often break. 

In contrast, the Barnes conglomerate is least indurated, so the extremely 
well-rounded, characteristic ellipsoidal to cigar-shaped white quartz, 
quartzite, and chert pebbles always fall away from the matrix. The grain size 
population of Barnes is diagnostically bimodal with a very pure white quartz
grain matrix. Scanlan conglomerate is usually coarser grained and much more 
poorly sorted than Barnes conglomerate, which is always very well sorted. 

In contrast, the fragments in Dripping Spring conglomerates are litho
logically quite diverse. In addition to abundant Mazatzal quartzite, there 
are commonly chert, jasper, and volcanic rock fragments as well as a great 
variety of shaley to silty fragments ripped up from underlying Apache strata. 
Most diagnostic is the matrix, where, in addition to pink feldspars from the 
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Young granite, there are bright orange aphanitic rhyolite fragments not 
present in any other conglomerate older than the Dripping Spring conglom
erates. Not only do these orange rhyolite fragments serve to mark this con
glomerate, but their stratigraphic position near uranium-bearing s trata is 
important. Conglomerates in the Dripping Spring tend to be relatively 
poorly sorted with fragments that can vary from very angular to moderately 
well rounded, and they contain a seriate grain-size population in which 
matrix and fragment sizes merge. 

Scanlan undergoes no major variations in lithology thToughout the Sierr~ 
Ancha Mountains except near the Deadman ridge to the north where it 1s 
anomalously thick and full of locally derived friable rock types (S 16). 
Further south on the west and south sides of the Sierra Ancha range the matrix 
of Scanlan is rich in quartz and feldspar detritus from the immediately under
lying Ruin porphyritic quartz monzonite (S 33, S 56). Elsewhere there are 
minor variations in grain size, character, thickness, and sorting due to 
locally undulating basement topography or variable source material (S 4, S 6, 
S 13, S 16, S 18, S 19, S 38, S 51). Generally, Scanlan forms a uniform 
blanket conglomerate deposit of coarse pebbles, cobbles, and boulders at the 
bas a l unconformity and, as discuss ed lat e r, such a deposit is difficult to 
explain with conventional fluvial or marine depositional-environment model s . 

The usual red hematitic shale that makes up the overlying Pioneer 
Formation undergoes a systematic facies change from the southeastern Sierra 
Ancha Mountains where it is red shale (e.g., S 33 to S 34) through progres
sively coarsening grain size to the northwest where it is red siltstone and 
sandstone. The coarser grain size is apparent on the flanks of Armer 
Mountain, where a hematitic purplish red siltstone to sandstone directly 
overlies Scanlan. Here Scanlan conglomerate shows coarse trough cross
bedding, poor sorting and strata lensing from 1 to 10 m thick -- all signs of 
it being a fluvial channel deposit. The Pioneer-equivalent contains pink 
K-feldspars of probable Young granite origin, and overlying Barnes conglom
erate also contains pink K-feldspars of definite Young granite origin. A 
southerly transport direction of detrital material from the north is there
fore indicated. 

Because of the northerly source, a northerly or northwesterly coarsening 
and thickening of the Pioneer up to the Young granite would be expected. This 
is indeed the case, and in fact the thickest and coarsest grained section of 
Pioneer occurs in Salome Canyon between S 51 and S 52, where 50 m or more of 
red sandstone is exposed. North of here, the Pioneer is virtually absent or 
represented only by a thin layer of red siltstone 10 to 30 em thick. This 
break in Pioneer thickness does not correspond to the Deadman ridge affecting 
Scanlan further north, but as near as we can determine from poor basement 
exposures in the Sierra Ancha Mountains, it corresponds very closely if not 
exactly with the contact between the Young granite and Ruin quartz monzonite 
batholiths. Quartz monzonite of the Ruin Batholith is much more susceptible 
to surface decomposition and is eroded to a lower elevation than the Young 
granite. Deep weathering of the quartz monzonite under the Apache Group (up 
to 100 m below S 56) indicates that a similar topographic variance existed 
during deposition of the Apache Group. Thus the coarsest and thickest 
Pioneer section filled the low-lying area over the recessive Ruin quartz 
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monzonite. Sediment was derived by erosion of Young granite in the north, 
and the Pioneer evidently lapped out against the erosional scarp of Young 
granite at the Ruin Batholith contact. 

Difficulty with the depositional environment of the blanket Scanlan 
deposit is superseded only by problems in finding a modern analogue for 
deposition of the Barnes conglomerate. Barnes always occurs as a thin 
blanket deposit 5 to 20 m thick, and is the only conglomerate in the Central 
Arizona Arch area that is aptly described as supermature. The lithologic 
uniformity of its bimodal population of large, well-rounded ellipsoidal to 
cigar-shaped pebbles in a very mature, clean matrix of well-rounded sand to 
grit-size grains is astounding. Only the most resistant materials -
quartzite, vein quartz, chert, and sometimes jasper --make up the fragments. 
The larger pebbles obviously acted as rollers in the beach or stream 
environment. However, a normal fluvial origin for the Barnes is difficult 
to uphold because of the absence of essential features such as stratigraphic 
lenses and channeling, large-scale trough cross-bedding, grading, and poor 
sorting in any part of the Barnes conglomerate. 

The northernmost exposures of Barnes conglomerate that we were able to 
find and sample were in Blevens Canyon just north of Greenback Peak, where 
the unit appears to be only 1 to 2m thick (S 14, S 15). Barnes is absent 
from the Juniper Mountain section further north, so if these outcrops are 
close to the most northerly extent of Barnes, its lap out corresponds 
essentially to the same batholith-contact line affecting the Pioneer. 

In this same Blevens Canyon area there is a broad zone of chert breccias 
in the Mescal limestone unit which are not laterally extensive, as far as we 
could determine. These breccias could signify either (a) founder breccias, 
(b) a breccia facies within a reef deposit, (c) collapse breccias along a 
topographic break in the basement surface, or (d) a tectonic breccia zone, but 
the last is least likely. Regardless of the origin, the chert breccias are 
commonly limonite stained and cellular, probably from weathering of included 
pyrite, and are radioactive (200 to 450 cps). The only rock stratigraphically 
higher than the Mescal that was sampled is fine pebble to granule conglomerate 
in the Troy quartzite (S 20). Lithologically, Troy quartzite is much like 
the poorly cemented, white granule conglomerates high in the Mazatzal Group 
in the Wilderness area, except the Troy matrix is full of rhyolitic and 
feldspathic material probably derived from the underlying Dripping Spring unit. 

As near as can be determined from existing exposures, the same break 
affecting the Pioneer also demarcates a major change in the lithology of the 
Dripping Spring Formation. North and northwest of this line quartzites 
dominate the Dripping Spring unit, and the few conglomerates present are of 
intraformational derivation. However, south of the break conglomerates are 
thicker, more abundant, more polymictic, and contain abundant pink matrix 
K-feldspars, most probably from the Young granite. Young-granite K-feldspars 
are also present in some conglomerates further north (e.g., S 2, S 3, S 5, 
S 7), so these distinctions are part of a general trend rather than a sharp 
break in Dripping Spring sedimentation. Alternatively, the paleo-break in 
slope where the various units lap out to the north could be transgressive 
northward with time. 
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One certain feature of Dripping Spring conglomerate is that the fragments 
of distinctive orange aphanitic rhyolite are only found in conglomerates s outh 
of the topographic break in the basement. We found small dikes of the orange 
rhyolite cutting lower Apache strata further north in the Diamond Butte area, 
but never flows or fragments of such rhyolite in the conglomerates of this 
northern area. Dripping Spring conglomerates throughout the central and 
southern Sierra Ancha Mountains and southward on into the Roosevelt Lake area 
contain these orange aphanitic rhyolite fragments in abundance. At one 
sample site, S 50, there are orange feldspathic "quartzites" of high radio
metric response which could be tuffaceous and more directly related to the 
rhyolitic volcanism. This site is an isolated knob, so its relative strati
graphic position is not known, but lithologically identical orange tuff layers 
are found in the radioactive part of the Dripping Spring strata at other 
localities. 

Gastil (1954a) rP.ported K-feldspar-rich beds of rhyolitic tuff in the 
underlying Pioneer shale and suggested that much of what has been called 
shale throughout the Sierra Ancha Mountains could really be rhyolitic tuff. 
The rhyolite fragments in Dripping Spring conglomerates could have been 
derived by erosion of rhyolitic tuff layers in the underlying Pioneer, but 
the angularity of the fragments suggests little if any water working. The 
uniform aphanitic matrix and the presence of small K-feldspar microcrysts 
in the orange rhyolite fragments suggest that unweathered volcanic flow 
material was most probably contributed directly to the Dripping Spring con
glomerates. Thus volcanism producing the rhyolitic fragments would have 
been contemporaneous with deposition of the Dripping Spring units, as Gastil 
(1954a) also suggested for the Pioneer. If so, the high radioactivity of the 
orange aphanitic rhyolite (e.g., dikes exceed 600 cps) is of significance in 
considering the origin of uranium deposits in the Dripping Spring Formation. 

3.5.1 Uranium Deposits 

Though the Apache Group has undergone no Precambrian deformation, it 
has been substantially metamorphosed where diabase bodies have intruded. For 
example, Mescal limestone, where impure, is metamorphosed to a magnetite
rich skarn, and where pure, to chrysotile-asbestos rock. Also, there is a 
very definite correlation in that nearly all the small uranium mines and 
prospects in the middle-member siltstone of the Dripping Spring Formation 
that were studied by Granger and Raup (1969) occur at or near diabase con
tacts. Thus the diabase is responsible for producing most of the high-grade 
metallic and nonmetallic mineral deposits of the Sierra Ancha Mountains, and 
from this point of view it is understandable that the diabase might at first 
be thought to be responsible for introducing the uranium into the Dripping 
Spring siltstone (Schwartz, 1957; Neuerburg and Granger, 1960). 

However, this interpretation is in conflict with every other piece of 
evidence pertaining to the distribution of radioactivity in the rocks. In 
our traverses through the Sierra Ancha Mountains we meticulously recorded 
many scintillometer profiles through diabase bodies, both near the uranium 
deposits and distant from them. In all cases, scintillometer response within 
the diabase bodies was abysmally low at 5 to 25 cps, in some places seeming 
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to be even less than cosmic-background values. Diabase, in fact, g~vcs a 
negative scintillometer response relative to all other rock types in the 
region, regardless of type or age. Even in the general vicinity of uranium 
deposits we found the diabase to be anomalously low in radioactivity (30 to 
50 cps). Only right at the diabase contact with radioactive Dripping Spring 
siltstone is there a significant increase in the scintillometer response, up 
to 200 to 300 cps, but even here the contrast between radioactively enriched 
diabase and highly radioactive siltstones is usually more than one order of 
magnitude (e.g., 255 cps in diabase versus 3,500 cps in siltstones, Workman 
Creek deposit). 

Under these conditions, the suggestion that diabase could be so altru
istic as to give up all of its uranium to adjacent country rock and leave 
itself depleted relative to other rocks is pure fantasy. We carefully 
reviewed all of the geochemical arguments advanced by Neuerburg and Granger 
(1960) and Granger and Raup (1962, 1969) and found no evidence presented for 
outward migration of uranium-bearing solutions from the diabase that could 
not alternatively be interpreted as inward migration of the uranium-bearing 
solutions from metamorphosed siltstones. As quoted previously in this 
report, a preconceived model of a diabase source for uranium " ... guided 
sampling and interpretation of the geochemical data." 

A more regional perspective on the uranium deposits in the Dripping 
Spring would have provided these workers with two valuable pieces of infor
mation: 

1. diabase is everywhere low in background radioactivity and geo
chemically low in uranium except where it is in contact with 
carbonaceous, pyritic siltstones of the Dripping Spring Formation; 
and 

2. the black, carbonaceous Dripping Spring siltstones and shales are 
anomalously high in background radioactivity wherever they are 
found in the central and southern Sierra Ancha Mountains, regardless 
of the presence or absence of diabase. 

We found that the higher scintillometer response of the siltstones was so 
systematic that one could almost map stratigraphy by it. The maximum readings 
on the scintillometer (over about 2,000 cps) in the siltstones do, however, 
correlate to the proximity of a diabase contact, indicating that the intrusion 
of, and heat or fluids from, the diabase has served to enrich uranium in the 
Dripping Spring siltstones at the diabase contact (cf. Williams, 1957). 

Diabase is not known to have substantially recrystallized, hydrothermally 
affected, or caused any of the Scanlan, Barnes, or Dripping Spring conglom
erates to be enriched in uranium or other metals. Rather than just static 
thermal metamorphism, hydrothermal exchange with chemically reactive rocks 
seems to have caused the widest "contact aureoles," because Mescal limestone 
and carbonaceous pyrite shales are the only rocks substantially affected by 
diabase. 
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Three samples of radioactive Dripping Spring siltstone were taken to 
see what uranium values correlated to scintillometer readings in the range of 
1,000 to 9,000 cps (S 35, S 37, S 55). Sample S 55 was taken from the Red 
Bluff uranium mine dumps where we investigated the characteristics of the 
fresh siltstones in detail. Three features were most notable: 

1. the clastic silty to clayey component of the siltstones and shales 
seemed to be everywhere rich in carbonaceous material (sub
graphite); 

2. strata-bound syngenetic pyrite is consistently present in small 
amounts ( 1 to 5 percent) and is either dispersed throughout 
particular layers in the siltstones or is concentrated as thin 
laminae on shaley partings between siltstone layers; 

3. black, carbonaceous beds are repetitiously interlayered with pink 
to orange, non-carbonaceous, siliceous rhyolitic tuff layers. 

In some places at sit e· S 55, one sees thinly and delicately laminated pink 
to white rhyolitic tuff with bedding planes contorted by soft-sediment 
deformation. Elsewhere the pink to orange rhyolite tuff participates in 
thin graded-bedding cycles with carbonaceous siltstones and shales. All 
cycles start with the coarser feldspathic tuff material and end with the 
finest, carbonaceous and pyritic, clay material. 

The siltstone samples, and thus the rhyolitic tuff layers within them, 
are unusually high in potassium (see Williams, 1957, and following section). 
Most of the pink to orange material is therefore some variety of K-feldspar. 
A highly unusual depositional environment would be required if this feldspar
rich material were to be eroded from a source terrain and transported into 
a shale-rich basin as the only coarse detritus without quartz or other 
detrital grains; there would be no explanation for the fine-scale, compo
sitionally exclusive interlamination that is observed, and presumably all 
of the rock would be black if it consisted only of clastic detritus. Rather, 
the features we observed indicate clearly the simultaneous deposition of two 
somewhat independent components: 

1. terrigenous silt and shale material deposited in a reducing env1ron
ment as carbonaceous, pyritic shale and siltstone; and 

2. K-feldspar-rich rhyolitic tuff material contributed directly to 
the reducing basin from contemporaneous effusive rhyolitic volcanism. 

In many of the uranium deposits where unaltered, fresh rock can be 
found, one also finds these tuffaceous layers and therefore the evidence for 
rhyolitic volcanism contemporaneous with deposition of Dripping Spring silt
stones and carbonaceous shales. In fact there is enough evidence that a 
rhyolitic component probably should be considered the normal condition of the 
radioactive middle member of the Dripping Spring Formation, not the exception. 
Interestingly, the middle-member black siltstone and shale is restricted to 
the central and southern Sierra Ancha Mountains, more or less to the same 
vicinity as the Pioneer shale and its thicker siltstone facies. Thus the 
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Dripping Spring black siltstone could be controlled by the same topographic 
boundary that restricted the Pioneer to a basin bounded on the north by 
the Young granite. The distribution of uranium deposits (fig. 2) might 
indicate this to be true, but we have not undertaken a detailed study of all 
siltstone-related deposits as this was not the main purpose of our study. 
Some radioactive anomalies do lie in Dripping Spring quartzites to the north 
(S 7), and these rocks could be coarser-grained facies of the shales and 
siltstones in the reducing basin to the south. 
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3.6 Other Areas 

From the main region of Precambrian conglomerates in the Central Arizona 
Arch, Apache Group extends across Salt River into the Roosevelt Lake area and 
more easterly into the Globe area, whence it extends patchily throughout 
southeastern Arizona (Shride, 1967). Mazatzal Group or rocks suggested to 
be correlative to it are found principally at three other localities: Four 
Peaks, Hess Canyon, and Chino Valley, near Prescott. Conglomeratic Alder 
Group rocks are also found in the Hess Canyon area, and although more such 
rocks extend westerly into the Cave Creek area (west of fig. 1), these were 
not sampled in this study. 

3.6.1 Roosevelt Lake 

Apache Group outside of the main Sierra Ancha Mountains is found as 
folded and tilted or faulted strata extending from Roosevelt Lake easterly 
around to Chrome Butte (northeast of Globe in figs. 1, 2, and 3), all of 
which areas were sampled briefly. 

Just down from Roosevelt Lake Dam the basal Apache unconformity is well 
exposed in an east-tilted Apache Group section. Here Scanlan boulder con
glomerate rests on a granitic to granodioritic gneiss slightly older than 
the Young granite. The Scanlan is very poorly sorted with abundant granitic 
detritus in the matrix and large boulders of Mazatzal quartzite typically 
constituting the fragments (S 42). Further south the matrix contains 
specularite (S 44). The criteria that were listed earlier as distinctive of 
Scanlan as opposed to Barnes or Dripping Spring conglomerates are very 
apparent in the Roosevelt Lake area. Feldspars from the Young granite are 
not abundant, and orange aphanitic rhyolite fragments are absent. 

Dripping Spring conglomerates are found in the lower sandstone member 
near Roosevelt Dam (S 41), south of Roosevelt (S 43), on the highway to Globe 
(S 45), and near Chrome Butte (S 47, S 48). The conglomerates are typically 
finer grained and better sorted than Scanlan, although more poorly rounded. 
Both pink feldspars and abundant orange to pink aphanitic rhyolite fragments 
diagnostic of the higher stratigraphic position in the Apache Group are found 
in the Dripping Spring conglomerates. The only conglomerate type found in 
the Dripping Spring further north was an intraformational one (S 57). Unlike 
the Dripping Spring or Scanlan conglomerates, Barnes in the Roosevelt Lake 
area is white, non-hematitic and typical of the character found throughout 
much of southeast Arizona (S 49). For the purposes of geochemical comparisons 
to Apache Group rocks outside of the Central Arizona Arch area, one sample 
of Dripping Spring conglomerate (S 54) was taken near a uranium prospect in 
the Pinal Mountains (south of figs. 1, 2, and 3). 

3.6.2 Hess Canyon 

An interlayered sequence of white quartzite, red siltstone, and hema
titic shale occurs south of Salt River in the Hess Canyon area (figs. 2, 3). 
It was studied in detail by Livingston (1969), who correlated these rocks 
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with the Mazatzal Group. This correlation is difficult to make on a lith o
logic basis because there are no rocks resembling either the Deadman or 
Maverick units, and the quartzites do not lithologically resemble the main 
mass of Mazatzal quartzite, grit, and conglomerate anywhere else in the 
central Arizona area. However, the correlation is tenable on the basis o f 
stratigraphic position as both quartzites overlie rhyolitic ignimbrites and 
predate the main Precambrian deformation (Anderson, in prep.). 

The relatively thin (200 m or less) Hess Canyon quartzite sequence con
sists of white to pink to pale maroon, generally non-hematitic quartzites, 
pale red siltstones, and darker muddy red strata interlayered on a scale of 
tens of meters. Concentrations of detrital specularite are virtually absent 
even at the base of the quartzite sequence, and all hematite is dispersed as 
powdery material strictly in the finest grained rocks. The main white 
quartzites are so pure and massive that their dominant structure is perlitic 
cracks. 

Not only do the quartzites tend to be fine-grained, but the section is 
essentially devoid of any coarse detritus including grit or conglomerate. 
The only conglomerates we found in Hess Canyon were intraformational ones o f 
softer shaley and silty material broken up at the top of a softer unit and 
incorporated into the base of a quartzite unit. These rocks were mixed with 
chip samples from the adjacent quartzites for a general geochemical repre
sentation of the Hess Canyon quartzite section (H 3, H 4). There are 
abundant dark-spotted quartzites which superficially appear to be sparse 
conglomerates, but this is a weathering phenomenon. 

The most prominent sedimentary structure is current or oscillation 
ripple marks, which are especially abundant in the siltstone units. Mud 
cracks are present in the hematitic shales, and tiny scour channels are 
present at contacts between quartzite and siltstone, whereas planar cross
bedding or miniature trough cross-bedding in the absence of large-scale trough 
cross-bedding characterizes the quartzites. These features require that the 
depositional environment be a shallow-water marine, intertidal, or littoral 
setting. The absence of coarse material in the sediments and the lack of 
heavy mineral concentrates suggest that this shallow-water setting was distant 
from any major source terrain such as was present further north during 
deposition of the Mazatzal Group. 

Stratigraphically below the rhyolitic ignimbrites under the Hess Canyon 
quartzites is a series of volcaniclastic rocks ranging from dacitic lithic
crystal tuffs and rhyolitic agglomerates to volcanic siltstones. Although the 
details (P. Anderson, in prep.) are not essential to this report, these rocks 
were sampled (H 1 and H 2) because they are representative of volcanic con
glomerates in the Alder Group, and their lithologic characteristics and distal 
volcanic setting are closely similar to volcanic conglomerates in the East 
Verde River area; geochemical comparisons were therefore warranted. 

3.6.3 Four Peaks 

As in Hess Canyon, folded white quartzites that make up Four Peaks south 
of the Mazatzal Mountains (fig. 3) have been correlated with the Mazatzal 
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Group (Wilson, 1939; Wilson, Moore, and Cooper, 1968). Their lithology and 
setting are significantly different from either Mazatzal Group further north 
or Hess Canyon quartzites to the east. White quartzites occupy a tight 
syncline which makes up Four Peaks and rest unconformably on pelitic sediments 
that are quite highly metamorphosed by the adjacent 1400 m.y.-old Four Peaks 
batholith (Anderson, in prep.). 

Everywhere but in the lowest 50 m, the Four Peaks quartzites are uni
formly pure white, fine grained, massive to somewhat structureless, but locally 
moderately well bedded and cross bedded, and contain minor grit but no 
conglomerate for a thickness of more than 400 m. A traverse up First Peak in 
no way resembles any part of the distinctive Mazatzal strata in the Mazatzal 
Wilderness except for the uppermost white quartzite unit that caps the 
highest peaks (e.g., North Peak). 

However, a traverse around to Fourth Peak cuts through the basal 50 m 
of section, and it is here that one sees numerous attributes of the Four 
Peaks quartzites which indicate that they are probably correlative with, but 
a different facies of, the Mazatzal Group. On the south side of Fourth 
Peak the quartzites are somewhat hematitic at the base, black quartzite with 
detrital specularite is present, minor grit and granule conglomerate is 
infrequently found in cross-bedded lenses, and sparse, granule- to pebbl e
size black specularitic fragments are found in some quartzite layers. Pal e 
maroon to pale purple quartzites in the lower 35 m of section are locally 
specularite bedded, cross bedded, contain thin specularite-concentrate layers, 
and in general contain from 0 . 5 to 3 percent total hematite. 

These features, present where sample F 1 was taken, definitely support 
the correlation that the Four Peaks quartzites are a facies of the Mazatzal 
Group deposited under different conditions in the south. Current ripple 
marks, miniature trough cross beds, and planar cross beds in the absence of 
coarse material and large-scale cross bedding suggest a quieter marine, 
possibly deeper water, environment for the Four Peaks quartzites, away from 
strong wave action where the sediments infrequently experienced bottom 
current activity. The setting of Four Peaks as a deeper water offshore 
facies of the Mazatzal Group is therefore quite likely, but certainly not 
yet proven. 

3.6.4 Chino Valley 

In marked contrast to Four Peaks and Hess Canyon, the exposures of 
folded conglomeratic quartzites in Granite Creek near Chino Valley, north of 
Prescott, are instantly recognizable as part of the Mazatzal Group even though 
the exposures lie 125 km northwest of the Mazatzal Mountains. The quartzit e s 
are well bedded and trough cross bedded and contain ever-present concentrations 
of detrital specularite. The section is generally maroon to brick red 
quartz-jasper-chert quartzite and grit, but coarse quartz-jasper-pebble con
glomerate is very abundant and in places makes up 50 percent of the section. 
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In particular there are two thick conglomerate units containing spec
tacular pebbles and cobbles of large white quartz and red jasper. These 
rounded fragments are set in a black to white to red, poorly sorted matrix 

·of conglomerate and quartzite that is very rich in detrital specularite. 
Both the upper (B 138) and the lower (B 140) conglomerates were sampled 
strictly for the purposes of comparing geochemical and scintillometer 
profiles of Mazatzal rocks here with those in the Central Arizona Arch area. 

The area was first studied by Wilson (1939) and Kreiger (1965), but the 
detailed geology and depositional environment of the Mazatzal rocks here are 
being restudied by K. R. Wirth (in prep.). In essence, the very coarse and 
poorly sorted nature of the specularitic conglomerates and quartzites of 
the Chino Valley section, with cobbles, pebbles, and granules abundantly to 
sparsely spread on large trough cross-bed sets throughout hundreds of meters 
of stratigraphy, indicates that this area was the site of a long-lived 
fluvial system during deposition of the Mazatzal Group (K. Wirth, in prep.). 
The uppermost red to maroon, finer grained planar cross-bedded quartzites 
might be the only rocks in the 1,500 m section deposited in a marine setting. 
Detailed compositional differences between the quartzites and conglomerate 
pebbles in the Chino Valley area versus those in the Mazatzal Wilderness 
area can be accounted for by an understanding of the differences between 
the complex source terrains in each region (P. Anderson, in prep.). 
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4.0 GEOCHEMICAL RESULTS 

Out of about 450 rock units that were sampled during the course of 
this study, nearly 300 were pertinent either to the quartz-pebble conglom
erate lithotype or were required for geochemical comparisons to other rock 
units and were sent to Oak Ridge Gaseous Diffusion Plant in Tennessee for 
geochemical analyses. In addition, 30 water samples representing small 
drainage basins removed from contaminated areas were also submitted for 
analysis. 

Acid soluble or readily extractable uranium was determined by fluoro
metric analysis (UFl) and reported in parts per million (ppm) for rock or 
parts per billion (ppb) for water samples. Rock samples were also analyzed 
for their total uranium content by delayed neutron activation (U-NT) and 
these results reported in ppm. All of the samples were analyzed for six 
major elements and 22 trace elements: the major-element values for Al, Ca, 
Fe, K, Mg, and Na were reported in percentages; trace-element values for Ag, 
B, Ba, Be, Ce, Co, Cr, Cu, Li, Mn, Mo, Nb, Ni, P, Sc, Sr, Th, Ti, V, Y, 
Zn, and Zr were reported in ppm. These results can be found in the computer 
print-out reproduced in appendix D, with detection limits for the trac e 
elements indicated by the minimum value quoted for each element. UFl and U-NT 
detection limits are quoted as 0.25 and 0.20 ppm (or 0.20 ppb UFl for wat e r 
samples) respectively. All such major and trace element analyses were done 
by the argon-plasma emission spectroscopy method. 

In addition, we requested that 32 pebble conglomerates be analyzed for 
Au and five rocks be analyzed for their free carbon content. Gold was 
analyzed by delayed neutron activation and the detection limit quoted as 0.2 
ppm. Free carbon was analyzed by the LECO method of ignition with a 10 ppm 
detection limit. 

4.1 Sample Distribution 

In our sampling program we attempted to distribute the number of samples 
evenly in proportion to the distribution of conglomerate throughout the 
Central Arizona Arch area. The Sample Summary Tables (appendix C) are our 
main tabulation of all samples analyzed in this study . The sample numbers are 
indexed by area and are keyed to stratigraphic group, conglomerate type, 
radiometric, uranium-geochemical, and location information in these tables. 
Average radiometric results are also presented in table 1. 

From the Sample Summary Tables and table 1 it can be seen that: 
(a) 35 conglomerates were sampled from volcanic and sedimentary units 1n the 
Alder group; (b) 68 Deadman, 6 Maverick, and 104 Mazatzal samples, to make a 
total of 178, were taken from the Mazatzal Group; and (c) 25 Scanlan, 16 
Barnes, 25 Dripping Spring, 8 Mescal, and 1 Troy, to make a total of 75 
samples, were taken from the Apache Group. This sample distribution is in 
proportion to the outcrop area of each rock unit and the amount of conglom
erate each unit contains, with two exceptions: (a) proportionately less 
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Table 1: AVERAGE RADIOMETRIC RESULTS 

Scintillometer U-NT Geoch emistry 
No . (cps) (ppm ) 

Rock Type Area Samples Avg. High Low Avg. High Low 

Alder volcanic (V) all 12 157 240 85 3.08 4.7 1.8 
Alder sed. (A) all 23 llO 270 55 1. 76 4.4 0.7 

Deadman (D) Mazatzal (m) 63 131 300 47 4.50 19.0 0.6 
II Sheep Basin (sb) 7 161 235 122 9.45 33.0 4.8 

Maverick (K) Mazatzal (m) 6 85 100 66 1. 30 1.8 1.0 
II Sheep Basin (sb) 0 125 

Mazatzal (M) Mazatzal (m) 63 73 140 55 1. 39 5.0 0.5 
II Pine (p) 12 ll5 228 55 2.82 7. 7 1.0 
II Christopher (em) 9 81 lll 65 2.03 5.7 0.7 
II Diamond Butte (db) ll 120 452 63 4.18 32.0 0.9 
II Sheep Basin (sb) 4 93 142 57 5.23 11.3 2.0 
II Chino Valley (cv) 2 82 1. 95 
II Hess Canyon (he) 2 100 1.40 
II Four Peaks 1 1.10 

Scanlan (S) North (n) 13 170 345 88 2.30 3.3 1.3 
II South (s) 12 134 200 100 2.45 3.4 1.3 

Barnes (B) all 16 114 175 so 1. 60 4.9 0.8 

Dripping Spring North (n) 3 187 250 150 2.73 3.9 1.8 
II (DS) South (s) 18 150 285 85 1. 71 3.3 0.3 
II Siltstone 3 3267 8000 BOO 303.70 462.8 101.9 

Mescal (L) all 8 200 450 90 1. 79 4.1 0.8 

Rhyolite and all 7 189 250 140 3.35 7.8 0.8 
Granite (R&Gr) 

Diabase all 0 25 15 50 

Average 151.5 5.84 

Average without Siltstone 119.5 2. 77 

NOTE: Letters in brackets following each rock type and area are used to identify 
the points plotted in figure 9. 
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Alder volcanic conglomerate was sampled because of dissimilarity to quartz 
pebble conglomerate; and (b) proportionately more Deadman samples were 
taken because of their higher radiometric response. In addition, we took 
seven samples of rhyolites and granites in order to see if they could have 
been high-U sourceterrains for some of the conglomerates. 

4.2 Surface Radiometries 

During geologic mapping and surface sampling, scintillometer profiles 
of all rock units in the Central Arizona Arch area were obtained. We used 
two total-gamma counting portable scintillometers, a Mount Sopris SC-132 
and a Geometries GRlOlA. At some sites in the Sierra Ancha Mountains differ
ential spectrometer readings from a Geometries GR310 portable gamma-ray 
spectrometer were taken for comparison to Mount Sopris scintillometer 
readings. For consistency, all scintillometer values in the text and appen
dices have been normalized to the counts-per-second (cps) readings of the 
Mount Sopris scintillometer via the correlation chart of figure 8. The 
correlation is not linear because each scintillometer behaves differentially 
to the other depending on whether their maximum-response curve is keyed to 
low or high radiometric readings. Most correlations were made in the range 
of less than 200 cps. 

In all cases the differential spectrometer readings from the Geometries 
GR310 were very poor approximations of the analytical values of U, Th and K 
in the rocks. Spectrometer values were consistently 2 to 4 times too high 
for U, 2 times too low to 10 times too high for Th, and 2 to 12 times too 
low for K values. This as well as the unpredictability of whether the reading 
is too high or low in any sample makes the spectrometer readings more mis
leading than useful. There is good correlation between total spectrometer 
counts and total scintillometer counts. 

Table 1 shows that there is relatively good correlation between 
scintillometer values and U-NT values if each rock type is considered 
separately. This is because there is a separate correlation coefficient 
between U-NT values and scintillometer reading for each rock type, but when 
all different rock types are grouped there is much poorer aggregate correlation 
(fig. 16). 

Figure 9 is a plot of the data in table 1 and shows well the rock type 
dependence of scintillometer versus uranium-value correlation. This radio
metric variance graph is particularly interesting in that it provides 
information about both the depositional environments of the rock units and 
their state of evolution or maturity. The highest energy conglomerates occur 
on the right side and the lowest energy conglomerates occur on the left; the 
most primitive U-rich geologic units are along lines with the lowest slopes 
whereas the most mature or evolved Th- (or K-) rich rocks have the steeper 
slopes. We will return to discussion of figure 9 in the interpretive part 
of this report. 

During the course of field work several features were observed to 
correlate well with variation in scintillometer readings: 
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FIGURE 9 : RADIOMETRIC VARIANCE FOR AVERAGE CONGLOMERATE VALUES 
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1. traverses across stratigraphy, most notably in the Mazatzal and 
Alder Groups, showed that the coarser grained conglomerates or grits 
1n most cases give higher scintillometer readings than quartzites; 

2. 1n these same sections higher scintillometer readings correlate with 
concentrations of heavy metals; 

3. the bases of many units in the Mazatzal Group have higher scintil
lometer responses than upper parts of the section; 

4. in basal Deadman conglomerate units where rhyolitic boulders from 
the adjacent rhyolite terrain are cycled into the conglomerates, the 
rhyolite bodies themselves always give higher scintillometer 
response than the rhyolitic conglomerate unless heavy-mineral 
concentrates are present; 

5. analogous to 4. is the correlation that volcanic conglomerates in 
the Alder Group give higher scintillometer readings than nonvolcanic 
conglomerates; 

6. in many parts of the Apache Group, the coarsest grained sedimentary 
rocks give the lowest scintillometer response. 

Scintillometer values between 160 and 200 cps are typical for the 
earliest dacitic to rhyolitic volcanic units in the Alder Group, whereas the 
volcanic conglomerates derived by erosion of these rocks usually give 130 t o 
180 cps readings. An analogous situation exists with the Red Rock rhyolites 
and ignimbrites between the Alder and Mazatzal Groups: the rhyolites rarely 
are less than 200 cps, whereas the rhyolite-boulder conglomerates derived 
from them in paleochannels at the base of the Deadman give 140 to 190 cps 
readings. Similarly, the boulder conglomerate at the base of the Mazatzal at 
Pine gives 165 cps, whereas the Payson granite from which most of the material 
is derived yields readings up to 200 cps. The Young granite is somewhat 
radiometrically hotter, up to 320 cps, but the basal Scanlan conglomerate of 
largely granite detritus resting on it west of Young provides only a 160 cps 
response. The Ruin porphyritic quartz monzonite is one of the most radio
metrically responsive (up to 280 cps) but basal Scanlan containing mostly 
residual granitoid grus from the Ruin rocks in the southern Sierra Ancha 
Mountains gives a 200 cps response. 

This systematic realtion of a basal conglomerate being 20 to 40 percent 
less radioactive than the material it is derived from is of fundamental im
portance in determining whether or not the basal-conglomerate environment in 
central Arizona Precambrian conglomerates concentrated uranium values in 
excess of those in the source rocks. In fact, it suggests that in the absence 
of some other concentrating factor they did not, because the normal residual 
conglomerate is slightly depleted in radioactive components relative to its 
source rock, simply from the addition of other sedimentary detritus. Dis
covering this relationship caused us to search for other concentrating 
factors during the sampling program. 
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From this search emerged a consistent and unfailing relationship in the 
Centrdl Arizona Arch area: wherever one finds a concentration of specularite 
or heavy metals there is a significantly higher scintillometer response. 
This condition is not surprising in itself, but we found jt to be true even 
in places where the concentration was only powdery hematite in clayey or 
slatey rocks. An excellent example of this is an anomalously high reading of 
345 cps in red hematitic shales at the base of the Scanlan conglomerate in 
the Diamond Butte area (D 50) in a place where no highly radioactive source 
rocks are apparent. This means that not only is the higher radioactivity 
intrinsic to detrital heavy minerals such as zircon, sphene, apatite, leucox
ene, and rutile, but radioactivity must also be fixed by the high hematitic 
concentrations in places where there are none of these detrital minerals. 

Thus, heavy-mineral or hematitic concentrations typically cause 
scintillometer anomalies in the range of 200 to 250 cps, usually 2 to 3 
times background. These heavy mineral concentrations correlate to substan
tially higher U-NT values in the Mazatzal Group rocks than in Apache Group 
rocks having the same range of scintillometer values, as figure 9 shows. 
The only rocks in the Central Arizona Arch which have highly anomalous 
.scintillometer readings in excess of 300 cps are not conglomerates, but are 
the Mescal chert breccia and Dripping Spring siltstone. 

A general conclusion from the surface radiometric (scintillometer) data 
is that if used carefully with respect to different rock types, it provides 
extremely accurate field information on where uranium concentrations occur 
within specific rock units, as well as providing a surprisingly precise 
measure of the uranium concentrations in some rock sequences. The scintillo
meter can be a superb tool for discriminating or mapping different rock types 
if used wisely. 

4.3 Uranium Geochemistry 

The fluorometric method of uran1um analysis detects uranium in compounds 
soluble in nitric or hydrofluoric acid, whereas delayed neutron activation 
presumably detects all uranium in a sample, regardless of how it is bound. 
The UFl to U-NT ratio should therefore be a good measure of the readily 
extractable uranium in the rock, and ideally should never be greater than 1. 
Allowing for a 10 percent analytical precision, 15 percent of the UFl/U-NT 
ratios exceeded 1.1, with the highest ratio being 4.2 (see Sample Summary 
Tables, appendix C). 

There is a tendency for the finer grained rocks rich in clay or highly 
altered rocks to exceed 1, suggesting that uranium in these cases might have 
been mobilized into loosely bound lattice sites. Even more samples (20%) had 
unusually low UFl/U-NT ratios less than 0.5, and we noticed a tendency for 
these results to correlate to rocks high in heavy mineral concentrations, 
thus suggesting that uranium may be bound in insoluble Fe or Ti compounds 
which were not broken down in acid. However, both of these relations are by 
no means consistent and apply only to some samples. This, plus the fact 
that 30 percent of the UFl/U-NT ratios fall outside the 0.7 to 1.2 range, 
suggests that there may be analytical problems with several samples either 1n 

63 



UFl or U-NT values. In this geochemical discussion, all results are take n 
at face value, but we rely more heavily on the U-NT values than on the UFl 
values; at a point where uranium extraction from rocks is considered, 
UFl values may attain greater importance. 

A series of frequency histograms of U-NT values for different rock t ype s 
1n different areas has been prepared from the U-NT geochemical data (figs. 
10 to 15). Each sample plotted on these histograms can be identified indi
vidually in the Sample Summary Tables by comparing its area, code, and U-NT 
value. Figure 10 shows the total U-NT profile for all samples of conglom
erates in the Central Arizona Arch area. Three highly radioactive Dripping 
Spring siltstones, S 55, S 37, and S 35, were sampled from uranium prospects 
in the Southern Sierra Ancha Mountains for comparative purposes. These 
radioactive samples contain between 110 and 460 ppm uranium and are excluded 
from all of the histograms. 

The two conglomerates with highest U values are a 32 ppm Mazatzal 
sample and a 33 ppm Deadman sample, both of which are rich in specularite 
concentrations. The seven samples between 10 and 20 ppm are all specularitic 
Deadman samples except for a pyritic Mazatzal sample, D 38A, on Sheep Basin 
Mountain. From the U-NT distribution in Figure 10, any U values above 6.5 
ppm are statistically anomalous; the modal value is from 1 to 1.5 ppm and 
the median occurs between 2.5 and 3 ppm. Whereas this data is interesting, 
it says nothing about how uranium is distributed in the different rock units 
or in different areas. 

From figures 11 and 12, the distribution of U-NT values for conglom
erates in the Mazatzal unit indicates a pronounced tendency toward higher 
values in the Diamond Butte, Christopher Mountain, and Pine areas than in 
the Mazatzal Wilderness area. This is especially apparent if one compares 
the modal or background shift. For geologic reasons it is important to dis
tinguish between Mazatzal samples in the Sheep Basin Mountain area and those 
further north in the Diamond Butte area. When this is done (fig. 9, table 
1), it is clear that both the average U-NT, background U-NT, and maximum 
U-NT values are all highest in the Sheep Basin and Diamond Butte areas, and 
higher in the Pine, Christopher Mountain, and Chino Valley areas than in the 
Mazatzal Wilderness and Hess Canyon. This difference uniquely corresponds 
to higher energy depositional environments in the areas with higher U-NT 
values versus lower energy depositional environments in the areas with lower 
U-NT values. 

An analogous contrast between Deadman conglomerates in the Mazatzal 
Wilderness area versus the Sheep Basin Mountain area (grouped as Diamond 
Butte area on figure 13) is even more striking. Both the most anomalous and 
the average U-NT values of Deadman conglomerates from the Sheep Basin 
Mountain area are much higher than those of Deadman conglomerates in the 
Wilderness area. Once again, this relationship correlates with an overall 
higher energy fluvial environment of deposition in the Sheep Basin Mountain 
area (fig. 9, table 1). We did not attempt to take a statistically impres
sive number of samples from the Sheep Basin Mountain area because those 
chosen were representative of the typically higher background and anomalous 
values of the area. 
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Fl GURE II: 

Frequency plot of U-NT values 
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FIGURE 12 : 

Frequency plot of U-NT values 
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FIGURE 13 : 
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Had there been conglomerate units to sample in the coarser grained red 
siltstone and quartzite facies of the Maverick unit in the Sheep Basin 
Mountain area, the generally higher scintillometer values (Table 1) suggest 
that U-NT values would be significantly higher than those of Maverick in the 
Mazatzal Wilderness (fig. 12). This would make a unified increase in U-NT 
values for all Mazatzal rocks toward higher energy environments. 

In contrast to Mazatzal Group rocks, the different conglomerate units 
in the Apache Group show no significant variations in average, modal, or 
background U-NT values from one area to the next (figs. 14, 15), although 
there are significant variations in scintillometer response (fig. 9, table 
1). This conclusion is quite important because both Scanlan and Dripping 
Spring conglomerate units undergo lateral facies changes from higher to 
lower energy environments similar to those in the Mazatzal and Deadman con
glomerates, but in the Apache conglomerates there is not a comparable 
variation in U-NT values. A possible reason for this is mentioned later in 
our interpretation of the Apache Group's depositional environment. 

As might be expected from the greater rhyolitic component of the volcanic 
conglomerates, there is a significant difference in average scintillometer 
values and average U-NT values between volcanic and "sedimentary" conglom
erates in the Alder Group (table 1, fig. 9). However, there is no detectable 
systematic variation of U-NT values by area for either of these rock units. 
The Mazatzal Group conglomerates are therefore unique in their areal vari
ation of uranium values. 

4.4 Trace Element Geochemistry 

All rock samples were analyzed for 22 trace elements, reported in ppm, 
as well as for 6 major elements, reported in percentage; this data is repro
duced in appendix D. All of these analyses were performed by argon-plasma 
emission spectroscopy, which is a relatively inexpensive and rapid method 
quite effective for many trace elements, especially the heavy elements. 
However, the method is known to be inaccurate for elements which are in 
unusually high concentrations even though analytical precision and repro
ducibility may be good. 

Short of performing check analyses of these results, one element we 
were a'ble to monitor reasonably well was iron, because from thin section, 
hand specimen, and specific gravity it is possible to make a reasonably 
accurate estimate (±10%) of the iron content of rocks that are dominantly 
specularite. In many of the samples where all iron was contained in 60 to 
75 percent detrital specularite and hematite stain was not a problem, we 
knew these rocks had to contain about 30 to 40 percent iron, or 25 percent at 
an absolute minimum, but results came back in the range of 8 to 15 percent 
iron (D 25, D 35, D 41, M 78a, M 97, etc.). Thus many of the high trace 
element and major element values are probably underestimations of the real 
values, but if the analyses are used in a comparative sense, little problem 
is encountered. 
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FIGURE 14: 
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FIGURE 15 : 

Frequency plot of U- NT values 
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In lieu of undertaking a lengthy statistical treatment of all the trace 
and major element results in light of their questionable accuracy, the data 
was scanned simply for anomalous values of each trace or major element. Both 
the statistical population of element values itself and the type of values 
expected in sedimentary rocks from Turekian and Wedepohl (1961) were used as 
a guide to establish an "anomalous" threshold for each element. These 
values, for each element, are: 7 ppm UFl or U-NT, 2 ppm Ag, 5% Al, 40 ppm 
B, 700 ppm Ba, 3 ppm Be, 4% Ca, 150 ppm Ce, 20 ppm Co, 55 ppm Cr, 50 ppm Cu, 
6% Fe, 4% K, 70 ppm Li, 0.6% Mg, 700 ppm Mn, 4 ppm Mo, 1% Na, 10 ppm Nb, 
20 ppm Ni, 1,000 ppm P, 19 ppm Sc, 150 ppm Sr, 30 ppm Th, 2,500 ppm Ti, 
100 ppm V, 50 ppm Y, 100 ppm Zn, and 250 ppm Zr. Values above these thres
holds were identified and marked as anomalous. 

From the resulting array of anomalous values diversified among many 
samples, the following rock samples were singled out: 

1. those with more than six anomalous elements; 

2. all of the samples with anomalous U-NT values; 

3. at least one anomalous sample representative of each maJor con
glomerate type. 

The data for these selected samples are compiled in table 2, which is a table 
designed purely for the purposes of visual correlation between different 
elements in the "most anomalous" rocks from t.he Central Arizona Arch. In 
this table a + sign indicates that the element is anomalous, an * indicates 
a very high or the most anomalous value for that element, and a - sign, just 
in the iron and uranium columns, indicates that the value is high but not 
quite above the "anomalous" threshold. At the bottom of each column is the 
percentage of the total anomalous values for that element in this table. 

From table 2, which contains almost two-thirds of all geochemically 
anomalous results from the Central Arizona Arch conglomerates, some very 
elucidating comparisons are apparent. First and most obvious is the strong 
correlation between Fe and U content of nearly all Mazatzal and Deadman 
samples, a correlation which overshadows all others in the table. High U 
values in the Mazatzal Group therefore closely correlate to specularite-rich 
rocks. The lack of a Fe-U correlation in both Alder and Apache Group rocks 
is in striking contrast. High vanadium values correlate most strongly to 
high Fe, less so to high U and P, and geologically correlate to Deadman 
conglomerates and high specularite concentrations. 

High Ba, B, and Al correlate to conglomerates rich in rhyolitic vol-
canic material, whereas high Al, Mg, and Mn correlate also to Alder and 
Apache Group rocks rich in argillaceous material. Only the earliest Alder 
volcanic conglomerates or Payson granite are high in Na, whereas the K-rich 
rhyolitic volcanism that contributed to Dripping Spring radioactive silt
stones causes these samples to be K-rich. Since the table is dominantly a 
list of conglomerates with anomalous U values, those elements with low per
centages correlate antithetically to high U. These elements include B, Li, 
Ni, Nb, and P, many of which are light elements, as might be expected, but 
somewhat unexpectedly there is almost an antithetic correlation between U and Th. 
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Most of the heavy metals -- Ca, Co, Cr, Fe, Sc, Ti, U, V, and Zr --
tend to have sympathetic correlation to one another although there are 
interesting variations. Both Cr and Zr are high in conglomerates with ano
malous UFl/U-NT ratios suggesting that UFl acid dissolution did not fully 
liberate radioactive elements from zircons. High Zr values do not correlate 
as well with high U rocks as they do with particular host rocks such as 
Mazatzal conglomerates or rhyolitic rocks. Both Ce and Zr anomalies 
correspond to high Fe rocks and some Deadman units as well. Co, Cr, Ni, 
Sc, Ti, and V anomalies are all most abundant in Deadman rocks and collec
tively correlate to Fe. All these elements compose the heavy-metal assemblage 
concentrated with detrital specularite even though discrete minerals for 
these elements have not been found. It is most probable that Ce substitutes 
for Zr or is otherwise contained in zircon, whereas the metallic elements Co, 
Ni, Cr, Sc, and V are bound within the titaniferous hematite compounds. 

High concentrations of P can clearly be singled out as detrital apatite: 
one Deadman sample, D 35a, a Scanlan sample, D 44, and a Barnes sample, S 39, 
had the highest P values at 21,500, 22,000, and 8,000 ppm respectively. 
The highest Ti and Ni values (11,700 ppm and 72 ppm) occurred in a Deadman 
sample, D 41, which is well bedded, nearly pure specularite. Deadman samples 
also contained the highest Fe, Mn, and Th values. 

In contrast to this, the uranium mineralization 1n the Dripping Spring 
siltstones is ofavery different geochemical character. It is dominantly a 
high Cu-Zn-Mo plus U, typical base-metal mineral assemblage. This metal 
assemblage is neither in character with a diabase source nor could it be 
adequately accounted for by erosion and recycling of material from a terrain 
(i.e., earlier Apache, Mazatzal, or Alder strata or earlier granitic rocks) 
that was not at all enriched in these metals (table 2). The Cu-Zn-Mo-U 
assemblage is perfectly in accord, though, with a K-rich rhyolitic source of 
volcanism that was contemporaneous with deposition of the tuffaceous radio
active siltstones. 

In the 32 quartz-jasper pebble conglomerates in the Alder, Mazatzal, and 
Apache Groups that we requested be analyzed for gold, all Au values were 
reported to be below the detection limit of 0.2 ppm. Three samples were 
measurable in their carbon values: M 64 is 200 ppm C, confirming the sus
picion that Maverick conglomerate has been blackened by carbon alteration; 
S 6, Scanlan near the Deadman paleoridge in Del Shay basin, contains 132 ppm 
C, confirming that a local reducing environment exists here in the Scanlan 
conglomerate; and S 14, Barnes sample, contains 183 ppm C, suggesting also 
a possible local reducing environment in the Barnes. 

4.5 Uranium Correlations 

As field work repeatedly confirmed the correlation that concentrations 
of specularite and other heavy minerals consistently gave higher scintillo
meter response, it was apparent that all the possibilities had to be checked 
to find out exactly why this was so. Scintillometer response can be caused 
by any combination of radioactive potassium, thorium, and uranium; we knew 
iron and zirconium were concentrated in the specularite-rich material and 
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presumed that titanium was also. In order to test these seven parameters 
against uranium content we requested a series of scatter plots of the geo
chemical data from Oak Ridge Laboratories, some of which are reproduced as 
figures 16 to 30. 

Unfortunately, parts of the data could not be retrieved separately, so 
Alder, Mazatzal, and Apache Group conglomerates appear together in the scatter 
plots. In order to display most of the low-value data it was necessary to 
delete the three highly radioactive siltstones from all plots and the two 
U-rich, anomalous samples, D 25 and D 35a, from some of the plots. The 
outcomes of the scatter plots are discussed in the following paragraphs. 

Figure 16 displays a very good correlation between UFl and U-NT values 
which is largely a measure more of analytical precision than of geologic 
reality, so a close correlation is to be expected. The correlation co
efficient for this graph is 1.14, equivalent to an average UFl/U-NT value of 
0.875. Figure 17 is similar to the earlier figure 9 of average values of 
U-NT against scintillometer readings, except that figure 17 presents all 
sample data, not just averages. This plot contains three distinct trends of 
data: one of strong uranium enrichment corresponding to Deadman and Mazatzal 
samples in high-energy environments east of the Mazatzal Wilderness; another 
of moderate uranium enrichment comprising the bulk of Alder and lower-energy 
environment Mazatzal rocks; and a third trend of increasing scintillometer 
values somewhat independent of uranium values that correspond principally to 
Apache Group conglomerates. On figure 17, the three trends can be resolved 
only in the region of high-value data points, whereas in figure 9 the same 
three trends are much more evident. The same types of trends are present on 
figure 18 but are less clearly shown. 

A plot of UFl/U-NT ratio, ideally a constant, against scintillometer 
counts (fig. 19) shows that the values which depart significantly from the 
0.875 ratio are presumably not correlated to other radioactive sources such 
as potassium or thorium. There is a somewhat poorly defined positive 
correlation between potassium and scintillometer counts (fig. 20), indicating 
the presence of a consistent background radiation from radioactive potassium. 
The highest K values shown in figure 20 belong to either Apache Group 
conglomerates, rhyolitic conglomerates, or rhyolites and granites. 

If thorium content contributed systematically to scintillometer counts, 
a positive correlation on figure 21 would be expected. Instead, most samples 
have Th contents of less than 15 ppm independent of their scintillometer 
response, and this value provides a baseline upon which to add the counts 
produced by U and K contents. Most rocks in the Central Arizona Arch 
have Th/U ratios of less than 2, which is about the average value for 
granitic rocks in the region (fig. 22). Mescal chert breccias are the only 
rocks consistently high in thorium, although some specularitic Mazatzal and 
Deadman conglomerates, rhyolitic conglomerates, an Alder "sedimentary" con
glomerate, and a granite are Th rich and occur in the high-Th field of 
figures 21 and 22. The lack of both a positive correlation on figure 22 and 
a negative correlation on figure 23 can be interpreted to suggest that Th 
enrichment was not produced by the in situ decay of uranium. Th is probably 
not bound in insoluble iron compounds or zircons such as uranium appears to 
be, but rather the processes of U-enrichment and Th-enrichment appear to 
have been largely independent . 
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A general conclusion from figures 17 to 23 is therefore that scintil
lometer values over and above certain background levels of radiation from 
thorium and radiogenic potassium are a direct product of uranium concentra
tions in the rocks. Because high scintillometer response is a direct measure 
of increased uranium content and our field observations demonstrated that 
high scintillometer response also correlates to increased heavy-metal content, 
we must conclude that some component of the heavy-metal concentrations causes 
the fixation of uranium. The scatter plots to follow pertain to the identi
fication of this component. 

Conglomerates in both the Alder Group and the Apache Group have no 
tendency towards iron enrichment and consequently plot as a vertical column 
of points on the left side of figure 24 at less than 4% Fe . If one excludes 
this column from figure 24, a positive correlation between scintillometer 
values and iron content is apparent, in accord with field observations. 
However, since the scintillometer values are mainly the result of U content, 
an even stronger correlation between Fe and U values should be expected. 
This is exactly what one sees on figures 25 and 26, where correlation 
coefficients of 0.66 and 0.43 ppm U per 1% Fe, respectively, can be 
determined. These average values quoted for each diagram may be made up of 
two separate parallel trends, the strongest iron-enrichment trend at lower 
U values belonging to Deadman and the other belonging to Mazatzal conglom
erates, although there are barely enough data points to differentiate the 
two trends. 

Initially, because we observed abundant detrital zircons in many layers 
of detrital specularite, we suspected that both zirconium and titanium would 
be most strongly concentrated with heavy-mineral concentrations and iron-rich 
conglomerates at the base of the Mazatzal Group. However, figure 27 reveals 
a much more complex pattern among rocks of the Mazatzal Group of at least two 
if not three different enrichment trends with no simple positive correlation 
between increasing Zr + Ti and Fe. Conglomerates of the Apache and Alder 
Groups plot in the cluster near the origin because they are not enriched in 
either component. From table 2 and the original analytical data it can be 
seen that both Mazatzal and Deadman conglomerates in the Sheep Basin Mountain 
area are strongly enriched in titanium, but those in the Mazatzal Wilderness 
area are not. Thus Ti-rich rocks are confined to either a specific source 
region or a higher energy fluvial depositional environment. 

Eleven out of the 14 samples anomalously high in zirconium were taken 
from the base of the Mazatzal Group. Of these, one is from the Pine Creek 
area, one is from Sheep Basin Mountain, and the rest are from the coarse 
rhyolite-boulder conglomerates at the base of the Deadman unit of Cactus 
Ridge and Davenport Wash in the Mazatzal Wilderness. All of these Zr-rich 
samples are unified by their abundance of Red Rock-type rhyolitic fragments, 
so it is logical to conclude that the zircons came from the rhyolite. The 
only basal Mazatzal sample which does not conform to this correlation is D 25, 
the specularite bed at the base of McDonald Mountain Mazatzal quartzite; at 
1,400 ppm Zr, it is the highest zirconium sample. All except two of the 
samples are not unusually rich in iron and do not form part of the shallow
sloping iron-enrichment trend of figure 27. 
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Figure 28 shows that there is a weak correlation between U-NT and Ti 
values in Mazatzal Group rocks, but this trend is probably a consequence of 
the close relation between titanium and iron in these samples (fig. 27). 
Examination of figure 29 certainly seems to indicate a positive correlation 
of uranium with zirconium especially if the D .25 sample, which plots at a 40° 
angle off the top right corner of the diagram, is included. However, in both 
figures 28 and 29, high Ti and Zr values generally correlate to samples with 
less than 8 ppm U, so the higher U-NT values on these diagrams are not Apache 
or Alder rocks, but a whole suite of iron-rich Deadman samples in the 
Mazatzal Wilderness area that are rich in neither Zr nor Ti. 

The trend of strongest iron enrichment therefore relates to basal 
Deadman rocks in the Mazatzal Wilderness where neither Ti nor Zr is concen
trated in abundance. These are the samples which show a strong correlation 
with no other element but iron, as comparison of figures 29 and 30 demon
strates. The main purpose of undertaking this analysis was to find out 
whether detrital zircons in the heavy mineral concentrates are responsible 
for the increased scintillometer and uranium values or whether the uranium is 
bound mainly in some other way. Our analysis shows that the high U-NT values 
do not correspond to high values in any other parameter in the scatter plots 
but Fe, and table 2 indicates that we have not overlooked any other likely 
correlations. Because of the exclusive correlation between high Fe and high 
U-NT values, we are led to the conclusion that uranium is bound with either 
specularite or hematite in these iron-rich rocks, and therefore that high 
concentrations of hematite can effectively fix uranium. 

4.6 Hydrogeochemical and Aerial Radiometric Results 

The southern half of the Central Arizona Arch area lies on the northern 
part of the Mesa 2° AMS sheet, and the remainder is on the Holbrook 2° sheet. 
Concurrently with our program, a Hydrogeochemical and Stream Sediment 
Reconnaissance (HSSR) of the Mesa 2° sheet was underway. Our experience 
concurred with some previous Bendix HSSR studies indicating that stream 
sediments in the desert environment are not particularly good uranium tracers 
because of the sediment's infrequent contact with water. However, HSSR 
water sampling has worked particularly well in northwestern Arizona to detect 
a variety of uranium anomalies. 

We therefore decided to limit our stream sampling to waters and con
centrate on the northern half of our study area, that is, on the Holbrook 
quad, because this would not be duplicated by the HSSR results of the Mesa 
quad. We purposely tried not to sample any drainages which could have picked 
up uranium from the radioactive Dripping Spring siltstone in the central and 
southern Sierra Ancha Mountains since the anomalies from this would certainly 
mask anything else. Thus our sampling was concentrated mainly on small-area 
drainages in the Pine, Christopher Mountain, Diamond Butte, and Mazatzal 
Mountain areas. We took 33 samples of spring water, well water, or slow
flowing to almost-standing but not stagnant stream water. Precautions to 
avoid contamination were followed meticulously. 
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Our purpose was mainly to test whether any radioactive conglomerates 
found in the study were also detected by ground water flowing over or through 
these zones; thus it was critical not to have contamination from radioactive 
siltstones. Uranium values were determined by UFl method and quoted in ppb. 
The results appear on the computer print-out in appendix D and are listed in 
the Sample Summary Tables (appendix C). The data are plotted on figures 4 
and 6 with rock sample data. We found no essential systematic differences 
between the values in well, spring, or stream water, except that barely 
moving surface water close to a spring seemed to be optimal for sampling 
and results. 

There is a somewhat negative correlation of UFl values with elevation 1n 
that many drainages sampled at lower elevation were of higher background 
than other samples. This correlates to a high Ca value in the water and 
suggests that these lower drainages encountered caliche-rich Tertiary gravels, 
Tertiary volcanics, or young sediments. Tertiary lake beds and some gravels 
in Arizona are well known to be U-rich, and the higher values in W 10 are 
attributed to this. Higher values in W 4, W 8, W 29, W 23, and W 33 are all 
possibly related to Tertiary volcanic rocks at higher elevations or Mazatzal 
Group rocks, although the first three could also be from the Red Rock 
rhyolite outcrops in the Slate Creek Divide area. 

We are almost certain that two major anomalies, W 14 and W 18, have 
detected local radiometric hot areas in the Apache Group. W 18 could 
correlate to radioactive Dripping Spring sandstones found in the cliffs near 
S 6, above Del Shay Basin, which probably are a coarser grained northerly 
facies of the radioactive Dripping Spring siltstones. W 14 anomaly is most 
likely derived from the U-rich hematite concentrations at the base of the 
Scanlan on the mesa above Winter Camp (D 50). The only value that almost 
certainly relates to a Mazatzal Group rock is W 17, down from the radioactive 
Mazatzal specularite concentration, D 25. In the Mazatzal Wilderness area, 
W 33, W 23, and W 10 anomalies could be produced by Mazatzal or Deadman con
glomerates, but this is less likely than derivation from the nearby Tertiary 
volcanics and gravels. 

The largest anomaly, W 31, of 39.29 ppb U in water, occurred in the 
least likely place: on a tributary of South Fork in the Mazatzal Wilderness 
area above all basal Deadman specularite concentrations. Conceivably a lower 
unit of Mazatzal conglomerates could be thrust up to produce this anomaly, 
but the U values in the rock samples are scarcely sufficient to produce this 
high a value. Either there is a buried radioactive zone in the Mazatzal unit 
which we did not detect here, or else the anomaly results from the cap of 
Tertiary volcanic rocks lying between Mazatzal Peak and Chilson Camp (fig. 6); 
this anomaly is not yet satisfactorily accounted for unless it relates to the 
Tertiary rocks. 

In conclusion, three of the 33 water samples produced sufficiently 
anomalous readings of 10 to 20 times background to be interesting. Two are 
accounted for by known local radioactive anomalies in the Apache Group, and 
one in the Wilderness seemingly cannot be accounted for by Precambrian con
glomerates or quartzites. HSSR reconnaissance is therefore quite useful if 
the geologic controls are known well enough in the sampled area to determine 
whether anomalies relate to rocks other than the ones of interest. 
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At the time of wr1t1ng of this report the HSSR results from the Mesa 2° 
sheet program were not available in map form. A supplement to the main 
report (Koller, 1980) lists no uranium values for water samples, so we are 
presently unable to make comparisons. Ideally, the HSSR study should detect 
a major uranium geochemical anomaly in all tributaries draining out of the 
central and southern Sierra Ancha Mountains which will overshadow all other 
results on the sheet. These apparently less significant anomalies could in 
fact be quite important if one is seeking specific geologic environments of 
uranium concentration, as has been the purpose of this study. Indeed, later 
comparisons of the HSSR data with our results must be made with great care 
because of the abundance throughout the area of Tertiary volcanics, gravels, 
and lake beds, as well as the Dripping Spring siltstone, all of which are 
more radioactive than Precambrian pebble conglomerates. 

The type of radiometric anomaly to be expected over the Sierra Ancha 
Mountains is well illustrated by the airborne radiometric results obtained 
over the Mesa AMS 2° sheet in a previous Bendix study. To facilitate com
parison of our new geologic and geochemical information and HSSR results to 
the airborne radiometries, the entire radiometric map is reproduced here as 
figure 31 at 1:250,000 scale, even though only the northern third of the map 
is pertinent to our study. Apart from the large airborne radiometric anomaly 
over the Sierra Ancha Mountains, obviously caused by exposed radioactive 
Dripping Spring siltstones, there are a number of smaller anomalies in other 
areas of interest to this study whose origins are not so obvious. 

The anomalies near the Hess Canyon quartzites, Four Peaks quartzites 
and southern Mazatzal Mountain or Slate Creek Divide areas are unexplained 
unless they relate to Red Rock-type rhyolites that are present under the 
quartzites in all these areas. Several rather major anomalies occur on the 
west side of Tonto Creek from Theodore Roosevelt Lake up to the north bound
ary of the quadrangle. There are no conglomerates or Apache Group in this 
area, and the granites in outcrop to the west are radiometrically low, so 
these anomalies apparently correlate to the Tertiary gravels and lake beds 
in the basin. The major anomalies in the Roosevelt Lake area, as in the 
Sierra Ancha Mountains, correlate to outcrops of the Apache Group, probably 
Dripping Spring siltstone. 
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5.0 INTERPRETATIONS 

With all of the foregoing data, a continuous uranium-geochemical profile 
throughout the time-space evolution of the Precambrian crust in the Central 
Arizona Arch has been developed. We have treated all the igneous rocks 
briefly and have considered all the sedimentary and volcanic rocks from the 
detailed perspective of their conglomerate units. This body of data itself 
speaks quite definitively about the source materials for the Precambrian 
conglomerates, their depositional settings, the causes of uranium concen
trations within them, and the maximum limits to these concentrations. Also, 
our recent data on uranium occurrences in Dripping Spring siltstones points 
away from earlier interpretations to a new, much more logical source for 
this uranium concentration. 

5.1 Source Areas 

This far south of the Wyoming Archean craton there was no Archean 
material available for inclusion into volcanic or sedimentary deposits of the 
Central Arizona Arch . The earliest conglomerates in the Alder Group were 
volcanic and derived from dacitic to rhyolitic material of generally 2 to 4 
ppm U content extruded by submarine volcanic eruptions. Siliceous, cherty, 
jaspery, and banded-iron-formation exhalations of 1.0 to 2.5 ppm U contents 
capped many of these volcanic units and were available for later erosion 
into younger, generally nonvolcanic conglomerate settings. The lower U 
values of these younger Alder "sedimentary" conglomerates are consequently 
due to the preponderance of U-poor source material and sedimentary reworking. 

A period of felsic rhyolitic volcanism and subaerial ignimbrite activity 
of higher 4.5 to 5.5 ppm U content followed deposition of the Alder Group but 
preceded Mazatzal Group deposition . These rhyolites were intrinsically iron
rich, and all of their iron was converted to earthy or specular hematite ~n 
the extrusive oxidizing environment. Remnants of this uppermost Fe-rich 
rhyolitic material, containing up to 10-15 percent Fe 2 0 3 , still exist in 
Tonto Basin. Whereas the previous Alder volcanism provided much of the jasper 
and quartz material to the sedimentary environment, these younger Red Rock
type rhyolites contributed most of the specularite and other heavy minerals 
to form detrital heavy-mineral concentrates at the base of the Mazatzal 
Group. Because the Red Rock-type rhyolites were both iron-rich and relatively 
U-rich compared to most other Precambrian rock units in central Arizona, the 
Mazatzal Group generally, but especially in the concentrates of heavy minerals 
at its base, displays the unique association of uranium enrichment with 
hematite concentration. This association produced the highest U values in 
Precambrian conglomerates of the Central Arizona Arch. -

The detrital heavy mineral concentrates play an important role in 
identifying geochemically different source terrains that may have grossly 
similar lithology. For example, the source Red Rock rhyolites in the 
Mazatzal Wilderness area are zircon-rich compared to rhyolites east of Sheep 
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Basin Mountain which are much richer in titanium. Similar variability between 
the Ti-rich concentrates in eastern areas compared to just Fe-rich (i.e., 
Ti- and Zr-poor) concentrates in the western part of the Deadman fluvial 
system most probably correlate to fluvial environments of higher and lower 
energy respectively. 

Broadly coeval with the extrusive U-rich rhyolites were a series of red 
granites of somewhat lower, 1 to 4 ppm, uranium content, including the Verde 
and Payson red granite batholiths. Border rhyolitic phases of these batho
liths are no richer in U than the core phases, so many of the granites and 
rhyolites available for erosion at the time were not as U-rich as Red Rock
type rhyolites. 

Between Mazatzal and Apache Group deposition two granite batholiths 
intruded and were available as source material for the Apache Group in 
addition to all the earlier plutonic, volcanic, and sedimentary terrains. 
One of these batholiths, the Young Granite, was relatively uranium poor, with 
1 to 1.5 ppm U, whereas the other, the Ruin Batholith, was relatively U-rich, 
with 2.5 to 8 ppm U. However, the easily eroded Ruin quartz monzonite was 
recessive and mainly covered by, rather than a source for, Apache Group 
sediments, so it contributed little detritus to any conglomerate units in the 
Sierra Ancha Mountains except the basal Scanlan conglomerate. 

One of the more satisfying aspects of the conglomerate study 1s this 
very point: by examining the complete section, all the fragments in the con
glomerates are accounted for by the source rocks potentially available 
within the same region. There are no especially exotic fragments, and no 
open-ended speculations as to postulated but unseen source terrains. The 
conglomerates are a direct product of their immediately adjacent environments. 

5.2 Depositional Environments 

The earliest Alder or pre-Alder rocks formed in a deep-water intra
oceanic setting with an Archean land mass possibly lying far to the northwest 
(Anderson, in prep.), but the depositional setting rapidly progressed to 
shallower water conditions as the deep basins between volcanic islands were 
filled with detritus. At the end of Alder Group deposition, regressive marine 
and local fluvial conditions provided a setting appropriate for large volumes 
of rhyolite to be extruded subaerially. As this material was eroded back to 
sea level, the resulting fluvial, then shallow-water marine, sedimentary 
sequences constituted the Mazatzal Group. After an intervening break of 300 
m.y. without depositional record, Apache Group was deposited, once aga1n 
under fluvial and transgressive shallow-water marine conditions. 

5.2.1 Alder Group 

Most conglomerates in the Alder Group were deposited in a basin between 
two major volcanic centers that once occupied the southern Slate Creek 
Divide area near Mount Ord and the northeastern Diamond Butte area near Young. 
The earliest volcanic conglomerates deposited in this basin accumulated 1n a 
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relatively deep-water marine setting well below the level of current action, 
but progressive infilling of the basin in time gave rise to progressively 
shallower marine conditions. A much deeper water setting existed laterally 
on the flanks of the main volcanic chain: turbidity currents and density 
flows of material from foundering slope sediments produced the coarsely 
graded, poorly sorted volcaniclastic deposits typically found peripheral to 
the main volcanic centers in the East Verde River and Hess Canyon areas 
(Anderson, 1978, in prep.). 

In the shallower intervolcanic basins, the earliest dacitic conglom
erates are poorly sorted, very poorly bedded, and show no evidence of current 
action; the younger volcanic conglomerates are generally better sorted and 
bedded, but still show no current features. Not until the upper cycle of 
"sedimentary" conglomerates -- where reworking and higher energy conditions 
gave rise to increasingly greater proportions of sedimentary material -- is 
there definite evidence of shallower water conditions and current action. 
The lower conglomerates of this upper cycle, even though abundant in quartz 
and jasper pebbles, are characterized by a dirty brown argillaceous matrix. 
Typically these conglomerates are moderately sorted and bedded and contain 
thin graded-bedding units; but they contain no ripple marks or cross beds, 
which would mark the beginning of shallow-water conditions and frequent 
current action. 

The uppermost clean quartzites and conglomerates in the Alder Group, 
termed Reef Ridge quartzites in this report or Houden quartzites by Gastil, 
were deposited under very shallow water conditions. No mud cracks were found 
in immediately subjacent purple shales to suggest fluvial or intertidal con
ditions, but the character of the quartzite-conglomerate deposits themselves 
does suggest fluvial and shallow marine conditions. Houden quartzites near 
Diamond Butte, as well as further east near Young, seem to define discrete 
channels in which there are large, cross-bedded layers and bars of coarse 
quartz-jasper pebble conglomerate. These channels coalesce southwestward 
into a single thick unit of quartzite on Reef Ridge, whence quartzites with
out coarse conglomeratic features extend all the way west into the Slate Creek 
Divide area. 

We interpret this variability to mean that the uppermost Alder quartzite 
and conglomerates composed a network of fluvial channels which carried coarser 
material off a highland in the northeast and fed finer detritus into a 
shallow-water marine setting to the southwest. The heavy minerals are con
centrated most abundantly in the fluvial and beach zones, and little coarse 
or heavy material was carried out into the marine setting. 

Thus the conglomerates in the Alder Group record the progressive in
filling of an intervolcanic basin, maturing of sediments, and shallowing water 
conditions with time. The final result was a shallow-water marine to fluvial 
setting which controlled the subaqueous to subaerial variability of the 
immediately ensuing rhyolitic eruptions. 
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5.2.2 Mazatzal Group 

At individual sample sites in the Mazatzal Group there are frequently 
insufficient criteria to distinguish shallow-water marine from fluvial con
ditions, and for this reason all possibilities were objectively listed in 
site and sample descriptions of the rock units; the multiple alternatives are 
especially apparent in some Deadman and Mazatzal conglomerates. However, 
from an overall perspective it is clear that the earliest record of Mazatzal 
Group sedimentation started out in a fluvial setting. Basal Mazatzal con
glomerates in the Pine area and Deadman conglomerates in the Sheep Basin 
Mountain and Mazatzal Wilderness areas show distinct paleochannels which 
appear to converge from all directions onto the central Mazatzal Wilderness 
exposures. 

The inferred geography of these paleochannels is shown on figure 32 
(in pocket). The base of the Pine Creek exposures contains Payson granite 
regolith reworked into a coarse fluvial deposit which thickens to the south, 
presumably where it laps off the granite high. In the absence of current 
structures and in working with a small area of exposure, we presume the 
transport direction was to the south, although it could have been partly to 
the west. 

The geography of paleochannels of Deadman conglomerates to the south and 
of Mazatzal Wilderness exposures ~s relatively well defined (fig. 32). Here 
a major high of rhyolite existed to the south near Pine Mountain, probably one 
of the main accumulations of Red Rock rhyolite. In some places the basal 
conglomerates exposed along Cactus Ridge are simply in situ regoliths of 
rhyolite boulders preserved on hill slopes. Elsewhere most of the rhyolite
boulder material was washed into one of several main fluvial channels. The 
larger ones coalesced from the southern source terrain into a major channel of 
the poorly stratified fluvial conglomerates now exposed on Cactus Ridge. A 
distributary channel of specularite-rich Deadman conglomerate deposited over 
a valley filled by rhyolite boulders is exposed where the Deadman unit now 
crosses South Fork (fig. 32). 

In contrast to this locally hill slope-dominated, rhyolite-boulder 
fluvial system in the Wilderness, the Deadman conglomerates of the Sheep Basin 
Mountain area represent a broad network of fluvial channels in which much 
detrital specularite was concentrated from an eastern rhyolitic terrain. In 
outcrops of hematitic rhyolitic volcanics to the east, one finds abundant 
vesicles filled with specularite (D 33), and it is this already-rounded 
specularite which is an ideal source for the rounded detrital specularite 
found in the Mazatzal Group. Maximum, average, and minimum uranium values of 
Deadman conglomerates in this higher energy fluvial environment to the east 
are all higher than the values further west. Part of the reason for this is 
almost certainly that the rhyolite source terrain here was more specularite
rich and therefore originally richer in uran~um. 

It is highly likely, but not known for certain because of the break in 
outcrops, that the Sheep Basin Mountain paleochannel network extended 
westerly and continued directly into the main central Deadman paleochannel 
wl1ich extends from Barnhardt Canyon west to Maverick Spring. Although wide 
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and well-defined, this main Deadman paleochannel was of distinctly lower energy 
than those to the east or south: much of the detrital specularite is very 
fine grained and intermixed with finely ground, reddish brown hematite; frag
ments are smaller and softer, and many of them are soft hematitic mudstone or 
banded specularitic sediments. Almost certainly these angular, soft 
hematitic fragments were broken off the banks of the channel and were incor
porated further downstream with the main bedload of cobbles and pebbles. 

In fact, most of the intraformational specularite-rich fragments at the 
base of the Deadman occur along the edges of the main channel just in this 
western area. If we picture a 200 to 300 m-wide river channel filled with 
rhyolite cobbles in the center and banked by raised levees on either sid e , 
we have a perfect model for the main Deadman paleochannel. Because the 
eroding detritus was very hematitic, the muds and silts deposited on the flood 
plain when the levees were breached during storm washes would have been rich 
in fine powdery hematite and specularite. During the next storm wash when 
the levees were breached again, these hematitic muds would be ripped up from 
the flood plain near the levees and some would be reincorporated back into 
the central channel as it migrated laterally. This describes exactly the 
main Deadman paleochannel geometry, with specularite-rich mud rip-ups proximal 
to the channel and thin specularite- and hematite-layered quartzites, silt
stones, and shales distal from the channel. 

Whether this main paleochannel was once joined by the Pine Creek and 
Cactus Ridge paleochannels and originally continued to the west of Deadman 
Creek is unknown. It could have turned south to form the north-south 
trending paleochannel of the Davenport-Mazatzal Wash area. One interesting 
piece of geochemical information bears on this problem. Deadman conglomerates 
exposed in the western Wilderness were found to be anomalously rich in 
molybdenum; no other conglomerates in our study region -- not even Deadman 
conglomerates in other areas -- contain anomalous Mo values. From Wallaby 
Enterprises' previous Mazatzal Wilderness evaluation it was known that the 
Verde Batholith immediately to the west on Cyrpess Butte and Table Mountain 
quadrangles is one of the only Precambrian batholiths in the region containing 
molybdenum prospects. This implies that part of the Verde Batholith was 
exposed and contributing material to the Deadman at this point. Either this 
material could have been fed in from the Davenport Wash paleochannel in the 
south, or the main paleochannel of Deadman could have encountered a scarp of 
granite here and turned south to fill the Davenport Wash paleochannel. As 
present we prefer the latter interpretation because it explains an unusual 
mixture of rhyolite and specularite clasts in the paleochannel further to 
the south (fig. 32). 

For this network of Deadman fluvial channels to be overlain by upper 
Mazatzal strata of obvious marine character, a transgressive marine condition 
is required where the land was either subsiding or being eroded rapidly back 
to sea level. It is possible for the quartzitic Deadman strata which overlie 
the basal conglomerates to have been part of a well-developed fluvial system, 
but it is somewhat unlikely because of the well-laminated, poorly cross-bedded, 
well-sorted, and more mature nature of the blanket quartzite deposits. More 
logically, the upper Deadman quartzites represent an estuarine or drowned 
river-valley setting in a coastal environment which is transitional from 
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strictly fluvial to strictly marine conditions. The characteristic drowned
coastal features of laminated hematitic muds in the quiet estuaries and well
sorted sands where there are periodic currents nearer the open ocean 
adequately account for the upper Deadman quartzitic strata, their variability, 
and their restriction just to the Wilderness area. Occurrences of herringbone 
ripple marks in the upper Deadman quartzites at North Fork (M 77) and abundant 
oscillation ripple marks further north (M 26) are exactly the types of current 
structures one would expect in such an environment. The change from fluvial 
to marine corresponds to a distinct change in the character of sediments from 
strictly local, poorly sorted conglomerates rich in unstable rhyolitic 
material to more widespread, better sorted and well-washed quartzites and 
granule conglomerates rich in detrital quartz and jasper. 

Continued drowning of the fluvial coastal topography produced a quiet
water, back-bay environment where pyritic Maverick shales were deposited in 
a restricted setting just in the Mazatzal Wilderness area. In all surrounding 
areas, hematitic sediments continued to be deposited in higher energy 
environments, so the pyritic character of Maverick shales results simply from 
the local reducing conditions typically found in back-bay environments. The 
grit layers sampled in the Maverick shale almost certainly represent storm 
washes of coarse material into the bay, and whenever the coarse detritus was 
brought in, so too was the hematite . 

Apparently estuarine and back-bay environments never existed in Mazatzal 
Group rocks further north or south of the Wilderness area. The Sheep Basin 
Mountain area remained a high energy fluvial site into the upper Mazatzal 
quartzite units, whereas in the Pine area basal ,fluvial conglomerates were 
directly overlain by cross-bedded, well-sorted marine quartzites. The back
bay environment of the Maverick shale gave way upwards to a higher energy 
marine environment as marine conditions transgressed over nearly all of the 
Central Arizona Arch. 

At this point, the scale of sedimentation became huge, and Mazatzal-age 
strata were deposited over a large part of Arizona. The variations in 
Mazatzal-age rocks from Hess Canyon to Four Peaks to the southern Mazatzal 
Wilderness area are consistent with progressively northward-shallowing water 
conditions. In upper Mazatzal strata of the Wilderness area we detected a 
parallel change from higher energy grit- and conglomerate-bearing strata north 
of South Fork to sublittoral nonconglomeratic quartzites south of South Fork 
which once lay further offshore. However, this change transgresses up 
section to the north, confirming the general northward marine transgression 
(fig. 32). 

The key distinctive features of the Mazatzal quartzite unit are cleaner 
sediments and much better sorting. Also distinctive are the abundant but 
small-scale trough to planar cross beds, oscillation and current ripple marks, 
and cross-bed-bound grit lenses. All of these features are characteristic of 
a near-shore marine environment in the shallow neritic to littoral zones. 
The tendency for all conglomerate layers to invariably attain a uniform 
quartz-chert-jasper pebble assemblage bespeaks continuously thorough mixing 
of various sediment types by ceaseless wave action. The grit, granule, and 
fine pebble conglomerate lenses, typically interbedded with well-sorted clean 
coarse-grained quartzites, are also characteristic of a littoral or beach 
environment. 
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In other places, conditions were not the same. Mazatzal rocks in the 
Chino Valley area near Prescott are dominated by poorly sorted, large trough 
cross-bedded conglomerates and quartzites typical of fluvial environments, 
and this area represents the site of a long-lived fluvial system probably 
coeval with all of the Mazatzal Group further east. Similar poorly sorted, 
sparsely conglomeratic quartzites in the Sheep Basin Mountain area with huge 
trough cross-bedded specularite layers also indicate that Mazatzal units here 
were most likely fluvial at the base, even though probably marine higher up 
section. 

The depositional environment of the upper white Mazatzal quartzite unit 
in the Wilderness appears to have been quite different: the grits and 
quartzites are very mature, contain only exceptionally well-rounded quartz 
and chert, and grain faces are highly abraded. In addition, some process has 
acted to remove from these clean quartz sands whatever dispersed hematitic or 
specularitic material they might have contained, and concentrate this as a 
specularite- and hematite-rich zone at the base of the white unit. We suggest 
that these rocks have been rendered this way by wind action, and that the 
upper white quartzites probably represent either subaerial beach dunes or 
wind-blown sands. The wind action has evidently reworked what might 
earlier have been a shallow marine or littoral sand to remove the dispersed 
heavy minerals and concentrate them at the base of the wind-blown unit. 

It is possible that in nearly all places in the Central Arizona Arch 
where Mazatzal quartzites are exposed the uppermost quartzite could have 
been reworked by wind action. Units of very mature, well-rounded quartzite 
and grit that are compatible with a wind-blown origin are found at the top 
of the Mazatzal quartzite section near Pine, on McDonald Mountain, on Sheep 
Basin Mountain, and possibly at Four Peaks, in addition to the Mazatzal 
Wilderness area. This aeolian setting could be significant because it is the 
last depositional environment recorded in the Mazatzal Group. There are no 
strata known or remaining in the Mazatzal Group that are younger than the 
white quartzites; presumably they were either blown away or never deposited. 

5.2.3 Apache Group 

Many characteristics of the depositional setting of Apache Group con
glomerates have already been discussed, so a summary of the main features is 
given here. The basal Scanlan boulder conglomerate was deposited as a sub
aerial network of fluvial channels where it lapped onto the source area of 
Mazatzal quartzite in the north. Steep river canyons here were filled with 
poorly sorted and stratified boulder conglomerate of Mazatzal rocks in an 
oxidized goethitic matrix, and the thin conglomerates that flanked these 
canyons were essentially hill-slope regoliths of angular Mazatzal quartzite 
fragments. 

Scanlan sediments spread out laterally to form a broad blanket deposit 
further to the south which progressively changes facies southward into more 
reduced conditions, but nowhere sufficiently reduced to be pyritic. We know 
of no modern analogue to account for a thin blanket of boulder conglomerate 
spread over a wide area except for a residual basal conglomerate which would 
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be formed when shallow marine conditions transgress over an old erosion 
surface. This model is appropriate for Scanlan because it rests right on the 
erosion surface, but it cannot account for equally coarse conglomerates in 
the Dripping Spring and Barnes units higher in the section. These conglom
erates are sufficiently coarse to be fluvial deposits, but they do not show 
the features of broad meandering river systems. Their blanket geometry and 
supermaturity, especially the Barnes, are incompatible with a fluvial origin, 
and are more suggestive of a high-energy beach setting. However, in a 
marine setting it is difficult to deposit a layer of supermature cobble con
glomerate amidst abundant hematitic shales. In short, no conventional or 
fixist viewpoint of sedimentary environments can explain the formation of 
conglomerates 1n the Apache Group. 

The only satisfactory explanation, which may seem the most radical one, 
is to make all of the Apache Group a sequential array of time-transgressive 
strand-line related lithotypes. In this model, the Scanlan would be the 
residual paleo-erosion surface deposit, which is clearly fluvial in its upper 
northern reaches. The Pioneer -- variously shale to siltstone depending on 
proximity of source material -- would be the back-beach lagoonal to 
estuarine intertidal zone. This would be fronted by Barnes conglomerate which 
is best explained as a high-energy beach-gravel deposit. The Dripping Spring 
unit -- variously sandstone, siltstone, shale and conglomerate -- would 
represent the shallow-water littoral and neritic sandy deposits immediately 
offshore from the beach. These could readily change laterally into siltstones 
and shales in restricted places. 

Mescal, including the chert breccias, could readily represent a fore-reef 
and back-reef facies pair further offshore, which would have aided the local 
restricted-basin conditions in parts of the Dripping Spring unit. Algal mats 
and reef structures are well displayed in the Mescal exposure near Roosevelt 
dam. The Troy quartzite would then be the well-sorted and worked sands found 
offshore in the open ocean. In this case, all of these lithologic units would 
have to be time-transgressive units which, in the Central Arizona Arch area, 
would have constituted a "wave" of deposits moving northward as marine 
conditions transgressed over the entire area in late Precambrian time. 

5.3 Causes of Uranium Concentrations 

In the Alder Group we discovered no significant uranium concentrations, 
and because the volcanic and sedimentary material available for incorporation 
into the conglomerates was limited to rocks geochemically low in uranium, we 
would not expect to find any significant uranium anomalies. The relatively 
deep-water marine environment is unfavorable for concentrating uranium, the 
volcanic source material was not sufficiently evolved to be U-rich, and even 
the shallow-water marine to fluvial conglomerates high in the Alder Group had 
insufficient recycled material of appreciable uranium content to concentrate 
anomalous radioactivity. Thus no syngenetic uranium concentrations other than 
what would be expected from the geochemistry of the source material are likely 
to be found. 
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The Radiometric Variance Graph, figure 9, shows what range of ge ochemic 3 l 
values might be expected in each type of setting. A primitive setting can be 
defined as those conglomerates which were the first to cycle material from the 
underlying source terrain, unless the source terrain itself was a composite 
of highly evolved rocks. Primitive settings are found in island arc assem
blages, or at stratigraphically low levels in the tectonic history of a 
region. In contrast, a mature setting for conglomerates can be defined as 
either where most of the source material has been reworked many times before 
incorporation into its final host or else where the source terrain itself ~s 
highly evolved. Examples of a mature setting are in areas of evolved-arc or 
continental crust, or at stratigraphically high levels in the sedimentary 
record of a tectonically active region. 

Thus it is apparent from figure 9 that Alder volcanic conglomerat e s (V) 
lie in a primitive setting, whereas the "sedimentary" conglomerates (A) are 
more mature through recycling of earlier detritus. Also apparent from fi gure 
9 is that the trend of Alder Group rocks is not conducive to strong uranium 
enrichment. The general trend of Apache Group conglomerates is even less 
conducive to uranium enrichment, in contrast to Mazatzal Group rocks which, 
of all the conglomerates, have a trend most conducive to uranium enrichment. 

Several fundamentally important features are conceal ed within th e 
apparent simplicity of figure 9. The uranium content of the coarse detritus 
is a major factor controlling the amount of uranium in each conglomerat e 
type and therefore the slope of the line defined by each stratigraphic group. 
A high-energy depositional environment, such as a fluvial one, is the main 
factor causing relative uranium enrichment, and thus governing the placement 
of a conglomerate to the right of figure 9 along a line of lower slope. This 
is evident both from the high energy fluvial environments of Deadman and 
Mazatzal conglomerates in the Sheep Basin Mountain area and from Barnes and 
Scanlan conglomerates in the Apache Group. The processes of thorium and 
potassium enrichment work towards increase of gross-gamma scintillometer 
counts at any given U value, thus governing the placement of conglomerate 
points to the top left of figure 9, along the lines of steepest slopes. The 
significance of the Radiometric Variance Graph is that the location of each 
conglomerate point, and the combination of the three controlling factors 
implied by this location, are perfectly in accord with what we inferred from 
the field data. 

We did find significant uranium concentrations in Mazatzal Group con
glomerates, and one reason for our detailed analysis of them was to determine 
whether it is possible for these geochemically anomalous concentrations to 
make an economically interesting concentration somewhere. New felsic 
volcanic material added to the crust was responsible for introducing geo
chemically higher amounts of uranium into the surface system, but sedimentary 
hydraulic processes were responsible for concentrating uranium in conglom
erates and quartzites. The critical link is that the uranium in the rhyolites 
was bound up in heavy minerals such as hematite, zircon and other more complex 
metallic phases, and therefore sedimentary processes were able to concentrate 
this uranium. Thus wherever a specific U-rich source rock was eroding and a 
depositional environment was available to concentrate heavy minerals in 
abundance, we found a uranium geochemical anomaly. 

103 



In addition to uran1um bound in zircon, sphene, apatite and other 
possible phases such as rutile, cerite, and monazite, much uranium was 
bound in hematite either simply in specularite or complexed with Ti phases 
such as ilmenite, hemoilmenite, and leucoxene. The geochemical values ob-
tained for our most specularite-rich rocks of 32 and 33 ppm U are probably 
a realistic measure of the total uranium content of a nearly pure specularite
plus-zircon concentrate. The correlation coefficients of 7.142 ppm U per 1% 
Ti, 133.33 ppm U per 1% Zr, and 0.657 ppm U per 1% Fe on figures 28, 29, and 
30 represent the maximum values to which uranium can be concentrated by Ti, 
Zr, and Fe concentrations in Central Arizona Arch conglomerates. From these 
values, a theoretically pure zircon concentrate could contain 8,666 ppm U, 
a pure ilmenite concentrate could contain 357 ppm U, and a pure specular 
hematite concentrate could contain 46 ppm U at a maximum. It is doubtful 
that such maximal values and pure mineral concentrates would exist in a 
natural environment, and if so, the linear correlation evident at low values 
might not hold for high concentrations of the elements. A realistic maximum 
for a concentrate of mainly hematite with lesser Ti and Zr would therefore 
be about 70 to 100 ppm U, and this is not enough to be of major economic 
interest. 

The geochemically strongest uranium concentrations out of all conglom
erates in the Central Arizona Arch area were in basal Deadman conglomerates 
near Sheep Basin Mountain. The high uranium content of these rocks correlates 
not to zircon but to high concentrations of specularite and Ti values up to 
almost 1.2 percent. From the paleogeography of Deadman fluvial channels 
(fig. 32) we concluded that the Deadman conglomerates of the Sheep Basin 
Mountain area were deposited under some of the highest energy fluvial con
ditions, were close to an eastern rhyolite source terrain, and this terrain 
was possibly the richest in specularite of all the rhyolite sources for which 
there is an erosional record. In such an environment, high concentrations of 
detrital specularite and either rutile, ilmenite, or hemoilmenite would be 
expected. 

Following the geochemistry of the conglomerates downstr.eam into the main 
Deadman paleochannel, one sees both U and Ti values decrease markedly, while 
Fe values persist. Evidently most of the U-rich and Ti-rich heavy minerals 
were hydraulically the heaviest and were deposited in the upper reaches of 
the fluvial channel, whereas the hydraulically lighter heavy minerals were 
carried down into the Mazatzal Wilderness area. The fact that one observes a 
U correlation with only Fe and no other element in the lower reaches of 
the channel network in the Wilderness indicates that uranium was contained 
within specularite grains carried this far down from their source. In con
clusion, the process of uranium concentration with detrital heavy minerals 
in Precambrian quartz pebble conglomerates was without a doubt operative in 
the Mazatzal Group, but the uranium-specularite association observed is not 
in accord with the Precambrian quartz-pebble conglomerate model. 

Figure 9 shows that both Deadman and Mazatzal conglomerates in the Sheep 
Basin Mountain area are the most strongly U-enriched of all Central Arizona 
Arch conglomerates. This is because both conglomerates represent high-energy 
fluvial systems close to a relatively U-rich source area, the Deadman conglom
erates being more U-rich only by virtue of their greater heavy-metal content. 
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Except for one U-rich heavy-mineral concentrate which has displaced, on 
figure 9, the average value for Mazatzal conglomerates in the Diamond Butte 
area, all Mazatzal conglomerates in the Pine, Christopher Mountain, Diamond 
Butte, and Mazatzal Wilderness areas cluster in the region of neither U en
richment nor U depletion. We ascribe this to the marine depositional environ
ment and its tendency to homogenize rather than concentrate. Presumably 
fluvial Mazatzal conglomerates from Chino Valley plot in this same area 
because only U-poor source rocks were available in the Prescott region and 
even these were far from the depositional site. It is appropriate that 
Mazatzal rocks from Hess Canyon plot in the mature setting, as they represent 
the lowest energy environment farthest from a source region of any areas of 
Mazatzal Group rocks. Indeed, as figure 9 confirms, the low-energy environ
ment of Maverick conglomerates is geologically quite comparable to that of the 
Hess Canyon area. 

No significant uranium concentrations were found ' in conglomerates of the 
Apache Group. Apparently this is because no U-rich source material was 
available for erosion during deposition of the Apache Group that had not 
already been worked and concentrated during a previous event. The Ruin 
Batholith could have provided a relatively U-rich source, but little of it 
was available for erosion at the time of Apache Group deposition. Local 
uranium anomalies found in the Scanlan conglomerate at the base of the Apache 
Group relate either to residual granitoid material from the Ruin Batholith 
or to local hematite concentrations. One such hematite concentration near 
Diamond Butte contains anomalous radioactivity, and no cause other than the 
powdery hematite itself can be found for uranium fixation. ' 

Neither Barnes nor Dripping Spring conglomerates have any tendency to 
concentrate uranium, and the reason for this is apparent from figure 9. All 
Apache Group conglomerates lie along a trend of low U-enrichment but relatively 
high scintillometer counts, meaning that principally thorium and radioactive 
potassium contribute to the scintillometer response of these rocks. The 
upward maturing of the Apache Group can well be seen from this diagram as 
successively younger units lie along lines of successively steeper slopes, 
ending with the most Th-rich unit of all, the Mescal chert breccias. Sub
tracting a background value for radioactive potassium, one can see that only 
Apache Group rocks have Th/U ratios significantly greater than the granitic 
rocks in the same region, and this is viewed as a criterion unfavorable for 
U concentration (Roscoe, 1969). 

Chert breccias in the Mescal unit are indeed radioactive, but most of this 
radioactivity is due to thorium enrichment. A collapse origin for these 
breccias has been suggested in the Site Description Forms (appendix E), but 
a reef origin is equally plausible. In either case, some epigenetic process 
is required whereby thorium can be introduced into the breccias at any point 
during -or after brecciation. The most likely cause is groundwater flow 
through the open breccia network, a process which altered the chert and 
introduced pyrite mineralization as well as giving rise to Th-enrichment. 

The reason for the Th-rich groundwater flow is more problematic. 
However, the radioactive zone does spatially correspond very well to the major 
basement break or contact between batholiths that influenced Apache Group 
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sedimentation all the way from Scanlan up to the Mescal unit. This funda
mental basement feature could have localized fumarolic activity related to 
Dripping Spring volcanism . The subsequent interaction of a U-rich juvenile 
fluid with groundwater would then give rise to a Th-enriched groundwater in 
the near-surface environment. 

5.3.1 Sierra Ancha Deposits 

Evidence has been presented to show that: (a) uranium mineralization in 
the Dripping Spring Formation of the Apache Group is syngenetically tied to 
a carbonaceous, pyritic siltstone; (b) this uranium could not have come from 
intrusive diabase although the diabase has certainly remobilized it; (c) the 
Cu-Zn-Mo base-metal association of the uranium mineralization, as well as the 
lack of a U-rich exposed source terrain at this time, is inconsistent with 
derivation of uranium from the preexisting Precambrian terrain; (d) there are 
tuffaceous layers interbedded with most of the siltstone unit and therefore 
abundant evidence for high-K 2 0 rhyolitic volcanism contemporaneous with 
uranium deposition; and (e) clasts of this rhyolitic material are found only 
throughout the upper Dripping Spring unit and ensuing conglomerates. 

We suggest that all the evidence points clearly to the potassic, 
rhyolitic, tuffaceous volcanism as the obvious and logical source for the 
uranium. High-K 2 0 rhyolitic volcanism is a common occurrence in relatively 
stable cratonic areas such as central Arizona was during deposition of the 
Apache Group. Most if not all of the Dripping Spring volcanism was effusive 
to the extent that mostly fine-grained tuffaceous material was expelled from 
vents or cent e rs into a shallow marine setting; some larger fragments were 
contributed directly to conglomerates. Because essentially all of the 
rhyolitic material was dispersed into the sedimentary environment, the only 
remaining evidence of the volcanism is either as fine particles or K2 0 
anomalies in tuffs, as fragments in conglomerates, or rarely as one of the 
feeder dikes. Williams (1957) and Schwartz (1957) report K2 0 values from 10 
to 12 percent as quite usual for the siltstones, but such high values in 
carbonaceous siltstones require a major contribution from potassic, if not 
ultra-potassic, rhyolitic volcanism. 

The reducing conditions in Dripping Spring siltstones, including both 
pyrite and carbonaceous material, were essential for fixation of the uranium 
in the siltstone. If Gastil is correct , the volcanism started during 
deposition of the Pioneer Formation, but the stagnant environment appropriate 
for U-fixation was not available until the marine transgression proceeded far 
enough north for relatively quiet-water restricted-basin conditions to be 
attained in the Sierra Ancha Mountains. Uranium in solution, upon encountering 
lower oxygen fugacity, Eh and pH conditions, was precipitated as an organically 
bound complex with carbon, and this is the same form in which much of the 
uranium is found today . 

Scaling down by a fixed ratio the U-NT and scintillometer values for U
rich Dripping Spring siltstones so that the average value can be plotted on 
figure 9, it is apparent that the siltstones plot in a field of very strong 
uranium enrichment exceeding the fields of all of the Central Arizona Arch 
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conglomerates. It is quite possible that the conglomerates themselves would 
have to plot in this same field before they were of economic interest. 
However, for conglomerates to plot in this field, a combination of a U-rich 
source area, a very high energy depositional environment, and a primitive 
geologic setting are required, and figure 9 shows that these conditions were 
not attained in any Central Arizona Arch conglomerates. 

By proposing a high-K 2 0 rhyolitic source and syngenetic mode of depo
sition for uranium in the Dripping Spring siltstone, we do not wish to 
slight the economic importance of the diabase. Although the uranium con
centrations syngenetic in siltstone reach 300 ppm, in all likelihood the 
thermal remobilizing effects of the diabase are required in order to convert 
this dispersed carbon-bound uran1um mineralization into a mineable uranium 
deposit rich in uraninite. 

5.4 Constraints on the quartz-Pebble Conglomerate Model 

The literature on the world's major uranium deposits in conglomerates 
was reviewed by Houston and others (1980) to establish a model that could 
guide the many Precambrian quartz-pebble conglomerate investigations through
out the United States. In large part, the model is based on two of the world's 
largest and richest uranium deposits at Blind River, Ontario, Canada, and 
Witwatersrand gold fields, South Africa. Unfortunately, there are many 
important features of ore deposits which cannot be gleaned from the literature 
but which are obvious from an on-site field examination. Such is the case 
with the Sierra Madre Wyoming uranium occurrences, the Blind River deposit, 
and the Witwatersrand deposits, so in our report we wish to point out major 
contrasts that the senior author has seen in his field visits to these 
three deposits. 

Quartz-pebble conglomerates containing detrital uran1n1te from Blind 
River and the Witwatersrand bear great lithologic resemblance to one another 
both in macroscopic physical appearance and in their detailed depositional 
characteristics of bedding, cross bedding, and heavy-mineral concentrations. 
However, the overall geologic and depositional settings of the two deposit 
types are quite different. The Blind River deposits, like the Wyoming 
uranium occurrences, are true paleo-erosion surfaces where the resistant 
quartz pebbles and heavy minerals which accumulated on the erosion surface 
were the first material to be deposited during a marine transgression. 
Highly radioactive granites occur in the nearby region and are the obvious 
source for the uranium. The uranium values, especially at Blind River, are 
contained strictly within oligomictic quartz-pebble conglomerates. 

In marked contrast, pebble conglomerates of the Witwatersrand gold 
fields of South Africa constitute thick alluvial fan deposits which are 
productive for gold and uranium only in areas of marine regression (D. A. 
Pretorius, pers. commun., 1980). The productive conglomerates are narrow 
sinuous fluvial paleochannels which occur high in the stratigraphic section, 
nowhere near the basal unconformity. These braided channels contain the 
highest gold values up the paleoslope towards the feeder canyons, whereas 
the highest uranium values occur further down the paleoslope of the alluvial 
fan because the detrital uraninite was hydraulically lighter than gold. There 
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are no highly radioactive source granites in the immediate vic~n~ty, and 
general uplift of the source region accompanied progradation of the fan out 
into the yoked basin. Most surprising of all is the fact that the majority 
of productive horizons are polymictic and contain pebbles of quartz, chert, 
quartzite, rhyolite, granite, and possibly jasper. Sedimentologic experts in 
South Africa, Dr. W. E. 1. Minter and M. A. S. Thomas, confirmed to the 
senior author that uranium is not restricted to the oligomictic conglomerates 
(also recorded in Western Holdings Limited, 1980 bore-hole drilling logs). 

The Wyoming uranium occurrences in the Sierra Madre Mountains contrast 
with the Blind River deposits principally in age. The low-grade metamorphosed 
quartzose sedimentary sequences that contain the uranium-bearing conglom
erates in Wyoming are, from the senior author's familiarity with the Pre
cambrian of the western United States, definitely not part of the Proterozoic 
tectonic assemblage that lies a little to the south in Colorado. The basal 
conglomerates are almost certainly late Archean, predate 2.4 b.y.-old 
earliest Proterozoic granites, and are unrelated to the Proterozoic tectonic 
evolution of the western U.S. This means that the granitic source for the 
uraninite must be the 3.0 b.y.-old deformed Archean granites that occur in 
southern Wyoming. 

In light of these facts contrasting the Wyoming, Canadian, and South 
African detrital concentrations of uranium, we view several aspects of the 
Precambrian quartz-pebble conglomerate model proposed by Mathews and others 
(1979) and Houston and others (1980) as being much more important than others. 

1. The restriction to oligomictic quartz-pebble conglomerates is not 
valid, although this specific lithotype may be important for paleo
erosion surface deposits. 

2. Although high-energy fluvial conditions definitely seem to be a 
requirement for uranium concentration, only some types of deposits 
are restricted to the bases of fluvial sequences; certainly the 
world's largest deposits, Witwatersrand, are not. 

3. A blanket age restriction to the Early Proterozoic is not as 
important as the environmental factors required for uranium con
centration in pebble conglomerates. These factors might have existed 
only during a particular segment of Earth's history, or they may well 
have existed at different times in different places; for example, 
the right conditions were attained earlier in Wyoming than they 
were in eastern Canada. 

4. A reducing environment is not the only condition under which 
detrital uraninite can survive or uranium be precipitated from 
solution and fixed in a solid phase; however, reducing conditions 
may be required for an economic deposit. 

5. Standing out above all other features is the nature of the source 
terrain; this is what we consider to be singularly the most 
important factor in the location of a uranium concentration in 
pebble conglomerates. 
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A common assumption 1s that a reducing environment is essential for 
the fixation of uranium and its precipitation out of solution. It is evident 
from Eh-pH diagrams of uranium mineral stabilities (e.g., Langmuir, 1978) 
that neutral to low Eh conditions are required for uraninite stability, but 
when these are compared with the Eh-pH stabilities of various iron phases 
(e.g., Krauskopf, 1967), it is clear that uraninite and hematite are both 
stable in the region of neutral Eh and pH conditions, and that this stability 
field could be enlarged by changing the activities of the various components. 
Simpson and Bowles (1977) cite the present-day occurrence of detrital 
uraninite in the Indus river as evidence that uraninite can exist in an 
oxidizing environment. Thus they argue successfully that reducing atmo
spheric conditions during the Precambrian are neither an essential nor 
desirable postulate of the Precambrian quartz-pebble conglomerate model. 

A much more accurate statement is, therefore, that uraninite, or uranium 
minerals generally, are stable under neutral to reducing to slightly oxidizing 
conditions, and can coexist with either pyrite, siderite, or hematite. An 
example of the uraninite-hematite coexistence is in the newly discovered Roxby 
Downs uranium deposit in South Australia, where uraninite and brannerite occur 
in highly hematitic and pyritic shales and possibly in conglomerates. When 
the tonnage of this deposit is finally assessed, it could be one of the 
world's largest uranium deposits in sedimentary rocks. 

Thus although pyrite is not essential for uranium fixation, its presence 
may favor stability of detrital uraninite and promote high or economic 
uranium concentrations. Because of the absence of pyrite in Central Arizona 
Arch conglomerates, we were unable to generate Fe-U correlation coefficients 
for iron in the pyrite phase, but it should be interesting to see if such 
coefficients would greatly exceed our values for hematite. Also, if free 
carbon or organic matter is not a requirement for uranium enrichment, it 
certainly aids precipitation of uranium from solution. This empirical ob
servation is true of many deposits, not just the conglomerates, and there is 
no age restriction on where one might find a pyritic, carbonaceous reducing 
environment; the 1.2 b.y.-old Sierra Ancha uranium deposits occur in just 
such an environment. 

The age requirement is usually considered critical to finding reducing 
conditions within a subaerial fluvial system. It is a common assumption that 
the Early Precambrian atmosphere must have been oxygen deficient for pyrite 
and uraninite to be preserved in a fluvial system exposed partly to the 
atmosphere. The corollary assumption is that during most of the Proterozoic, 
since about 2.2 b.y. ago, the atmosphere was too oxidizing to preserve these 
minerals 1n a fluvial setting. 

The senior authorviews this surmise with some skepticism at present. In 
3.3 b.y.-old cross-bedded Archean quartzites in a perfect state of preser
vation within the Barberton volcanic belt of South Africa near Swaziland, 
M. J. Viljoen pointed out to the senior author detrital specularite concentra
tions on cross beds which looked exactly like those in the Mazatzal Group. 
If the atmosphere was so reducing at that early 3.3 b.y.-old point in time, 
detrital specularite could not exist, yet it does. Indeed, if Simpson and 
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Bowles' (1977) arguments are correct, and Eh-pH stability diagrams do seem to 
support their conclusion, reducing conditions are not required for uraninit e 
stability. 

Nevertheless, singularly the most important criterion for uran1um
bearing Precambrian quartz-pebble conglomerates, we believe, is the compo
sition of the source terrain. If uranium is to be concentrated hydraulically 
in a fluvial system, it must be present in the source region, and if detrital 
uraninite is to be concentrated, then the source terrain must contain 
uran1n1te. This simple conclusion is far more fundamental than it might at 
first appear. All the right conditions can exist for detrital concentrations 
of uranium, but if the source rocks are not highly anomalous in uranium, an 
econom1c concentration cannot be made. 

For example, is it more valid to view the sedimentary uranium concentra
tions in the Sierra Madre range of Wyoming as a fortuitous consequence of the 
right depositional environment of the conglomerates, or do they exist because 
the source Archean granites are highly enriched in uranium? We made a random 
stop in the Baggott Rocks granite near highway 230 south of Saratoga, 
Wyoming, where we obtained readings of 700 to 900 cps on our Mount Sopris 
scintillometer. These values are five to seven times those of any source 
granites in the Central Arizona Arch area. If a granite is anomalously rich 
in uranium to begin with, then its late-stage quartz veins will almost 
certainly contain uraninite, and it is just these two components which are 
required to make the uraninite-bearing quartz-pebble conglomerate. Is it 
the depositional environment that is the controlling factor in this case, or 
is it the source rocks? Are the Wyoming conglomerates uranium-bearing because 
they are older than 2.2 b.y., or is it because they are adjacent to highly 
radioactive source granites? 

From another viewpoint, it could be said that if the conditions are 
not favorable in a fluvial conglomerate for the concentration of uranium, it 
will be concentrated in some other type of environment, such as are the 
Sierra Ancha deposits of central Arizona. However, if an anomalous amount 
of uranium is not available, it cannot be concentrated anywhere. There are 
vastly more Precambrian quartz-pebble conglomerates throughout Late Archean 
and Early Proterozoic stratified sequences of the world which are barren of 
uranium than there are those which are productive, and the reason for this is 
not that depositional conditions are generally unfavorable, but that highly 
radioactive source rocks are generally lacking in most places. 

We believe this to be true of the Central Arizona Arch area; favorable 
depositional environments existed, but the source rocks were not rich in 
uran1um. All of the iron phases in the source rhyolites were oxidized to 
specularite and hematite, probably during extrusion but certainly before 
erosion of the rhyolites. Because of the profusion of hematite in the source 
terrain, there were no reduced-iron minerals available for erosion, so reduced 
pyritic conditions are not found in the Precambrain quartz-pebble conglomerates 
of the Central Arizona Arch. Are we to conclude therefore that the oxidized 
hematitic condition of the conglomerates precluded concentration of uranium? 
Certainly not, because our geochemical data show that it is the specularite 
and hematite which have concentrated most of the uranium available in the 
fluvial system. 
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The problem seems to be in a lack of uranium at the source. If the 
hematitic source rocks were enriched in uranium, this U-enrichment would have 
been carried by the specularite into the detrital heavy mineral concentrates; 
these concentrates would have then contained several hundred ppm uranium, and 
the area would have been more interesting economically. But the anomalous 
U-values are not present in the source rocks, so it is not possible for the 
detrital concentrates to be U-rich, even though the detrital heavy-mineral 
concentrating process operated superbly well at the base of the Deadman unit. 
In fact, concentrations of up to 33 ppm uranium are more than one might 
have expected out of source rocks averaging four to five ppm uranium. 

If pyritic, reduced-facies rocks really do contain the ultimate answer 
to whether uranium concentration is a problem of depositional environment 
or source rocks, then it is instructive to compare different reduced-facies 
rocks within the Central Arizona Arch area. The Maverick unit of the 
Mazatzal Group is a pyritic, somewhat carbonaceous, reduced siltstone, just 
as the Dripping Spring unit of the Apache Group also contains pyritic, car
bonaceous, reduced siltstones. Both units formed in identical depositional 
environments, but the Maverick unit is completely devoid of uranium con
centrations whereas the Dripping Spring unit contains very highly anomalous 
uranium concentrations. The difference is clearly not in the depositional 
environment but in the source: the Maverick had no U-rich source, whereas 
the Dripping Spring unit had a highly radioactive rhyolitic tuff as a source. 

Although no U-geochemical data is available on just the tuffs themselves, 
some of our sample material was more than 40 percent tuff, so it is likely 
that the rhyolitic tuff alone contained in excess of 15 percent K2 0 and 50 ppm 
uranium before inclusion into the depositional setting. It is these kinds of 
highly radioactive source rocks that are required before uranium can be 
concentrated in highly anomalous amounts in a sedimentary environment. In 
fact, source rocks even richer in uranium than these may be needed to make 
an economic uranium deposit. The depositional environment, the mode of 
uranium concentration, the oxidation state of the atmosphere, the age of 
the concentration, and whether or not the uranium is of detrital sedimentary 
or volcanic origin may all be factors which are inconsequential compared to 
the requirement of a U-rich source rock in close proximity to the deposi
tional site. 
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6.0 CONCLUSIONS 

In the Central Arizona Arch area, Precambrian quartz-pebble and other 
conglomerates occur in either the Alder Group, the Mazatzal Group, or the 
Apache Group. Those in the Alder Group formed in an intervolcanic setting 
variously under deep-water marine to fluvial conditions but are completely 
devoid of uranium concentrations because the early volcanic rocks which 
were the source for the conglomerates are not at all U-rich. Had Alder or 
earlier conglomerates been deposited much closer to an Archean shield where 
radioactive granites were eroding, there would have been potential in these 
conglomerates for uran1um concentrations. 

An important episode of felsic igneous activity intervened before 
deposition of the Mazatzal Group; the extrusive, rhyolitic ignimbrite phases 
were strongly hematitic, rich in specularite and relatively enriched in , 
uranium, whereas the intrusive granophyric and granitic phases were relatively 
poor in uranium, but none of the igneous products could be described as 
anomalously rich in uranium. The ensuing array of Deadman conglomerates in 
fluvial channels at the base of the Mazatzal Group were thereby able to make 
geochemically somewhat higher uranium concentrations of up to 33 ppm U, or 
seven to eight times source-rock values, but no uranium concentrations of 
major economic interest. 

The abundant heavy-mineral concentrates at the base of the Mazatzal 
Group are proof th~t the fluvial conglomerate environment was working to 
concentrate detrital heavy minerals, indeed somewhat more effectively than 
expected when 80 percent heavy-mineral concentrates are found. Because 
uranium was either bound with specularite or fixed by powdery hematite, there 
is a strong Fe-U correlation in Mazatzal Group rocks which is absent in the 
Alder Group and Apache Group. Titanium, probably as ilmenohematite, is 
concentrated in the highest energy part of the Deadman fluvial system, 
zirconium is restricted to zircon-rich rhyolite source areas, but U values 
persist in specularite concentrates downstream in the main channels. How
ever, because available source rocks were not anomalously rich in uranium, 
fluvial processes in the Mazatzal Group were not able to make economically 
important uranium concentrations. 

Similarly, no U-rich source material of any sizeable volume was available 
to Apache Group conglomerates, so they, like Alder conglomerates, also contain 
no significant uranium concentrations even though appropriate fluvial 
environments were present. In contrast to earlier, more primitive conglom
erate settings, the Th/U ratios of Apache Group rocks significantly exceed 
values of the source granites, and therefore the Apache Group setting is 
probably too evolved to contain uranium concentrations in quartz-pebble 
conglomerates. 

A comparison between the U-poor conglomerates in the Apache Group and 
Dripping Spring siltstones which contain economically important uranium 
concentrations indicates what features are lacking in conglomerates. The 
pyritic, carbonaceous siltstones contain strata-bound uranium values and a 
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distinctive Cu-Zn-Mo-U metal assemblage which are both inconsistent with a 
diabase source for the uranium. These features, the high K20 content of the 
siltstones, and the abundance of rhyolitic tuff interbedded with carbonaceous 
siltstones point to K2 0-rich rhyolitic volcanism as the source for the u r an1um. 
First the U-rich source rock is necessary to provide the uranium, and 
secondarily the favorable environment, such as a reducing environment, IS 

needed to fix the uranium in a solid phase, and both requirements were 
lacking in the conglomerates. 

A major conclusion of this study is that Precambrian conglomerates of 
the Central Arizona Arch comprise a great variety of rock types that are 
aggregates of their surrounding source rocks; their compositions are pre
dictable from a knowledge of their source material, as are the occurrences 
and variations in the composition of heavy metal concentrates. Both the con
glomerates themselves and their heavy metal concentrations contain just the 
amount of uranium that would be expected from the geochemical characteristics 
of their source terrains. 

The final conclusion of this study is therefore that uranium concen
trations of economic interest were not found in the Precambrian conglomerates 
of central Arizona because there was insufficient uranium in the source 
terrains to concentrate by sedimentary processes. The right time for 
sedimentary uranium concentration in conglomerates comes only once in the 
tectonic evolution of a part of the Precambrian crust, and it comes to 
different parts of the crust at different times. If the right radioactive 
source rocks are not available for erosion at that time, then no amount of 
reducing conditions or favorable depositional environments can make a 
uran1um deposit. 

If a source rock rich in uranium is available at the time, then and 
only then do the favorable depositional environments and reducing conditions 
become the critical determining factors. Another important factor is the close 
spatial connection between the uranium source and the favorable depositional 
environment, because uranium is relatively easily dispersed. If a conglomerate 
setting was not conducive to uranium concentration but a favorable site such 
as a reducing shale basin existed within the same crustal segment, presumably 
the uranium could be concentrated there instead of in the conglomerates. 

The clustering of most of the world's largest quartz-pebble-conglomerate 
uranium deposits to Late Archean-Early Proterozoic time is an observed 
fact which has classically been interpreted as a transient condition when 
an oxygen-deficient atmosphere was able to preserve detrital uraninite. 
Recent observations of detrital uraninite in modern fluvial systems, and 
the theoretical stability of uraninite under typical fluvial conditions of 
neutral to oxidizing Eh and near-neutral pH sheds doubt on this interpre
tation. Instead, these deposits may record a time in Earth's history when 
highly radioactive granitic or rhyolitic source rocks were especially 
abundant, and if so, search for uranium concentrations in Precambrian 
quartz-pebble conglome rates warrants reconsideration from the viewpoint of 
3 source-rock concept. 
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7.0 RECOMMENDATIONS 

One purpose of undertaking a detailed and objective evaluation of the 
Precambrian conglomerates in central Arizona was to save the expense of 
further investigation of these rocks if it was not warranted. Whereas we 
cannot claim to have tested every Precambrian conglomerate or all exposures 
in the region, we tested all of the major horizons that were either previously 
known or found during the study. We believe that enough have been tested to 
see clearly the type of results emerging from them. 

From the results of this study, there appear to be no sedimentary 
uranium concentrations in Precambrian conglomerates of the Central Arizona 
Arch. We therefore recommend that the DOE-Bendix undertake no further work 
on them at this time. Reserves for uranium concentrations in the conglom
erates of over 33 ppm U cannot be calculated because no results higher than 
this were obtained. 

There may be significant uranium reserves in the Dripping Spring silt
stones of the central and southern Sierra Ancha Mountains, but this study made 
no detailed assessment of reserves in non-conglomeratic . environments. It is 
likely that the siltstones need to have been metamorphosed before mineable 
grades can be found, and consequently such metamorphic deposits will be of 
much lower tonnage than the primary disseminated uranium mineralization. 

Concerning future search for uranium concentrated in the quartz-pebble 
conglomerate environment, we have two major recommendations . It would be 
logical and most cost effective to first sample and evaluate the source 
terrains such as granites in a given region before the conglomerates are 
investigated in detail and at greater expense. If no geochemically U-rich 
or anomalous source rocks are present in the region, and covered bodies have 
not been overlooked, we believe that no economically interesting uranium 
concentrations will be found there. From a knowledge of the uranium contents 
of source rocks in a given region, our study shows how it is possible to 
predict that the uranium content of the conglomerate derived from this source 
will be less than the source rock itself by a fixed ratio. The uranium con
tent of heavy metal concentrations derived from this source can also be 
estimated by determining the mineralogy of the concentrates and the corre
lation coefficients of uranium with its carrier metal. In other words, a 
major part of evaluating the economic potential of a region can be done 
relatively quickly and inexpensively in the source area, before one ventures 
into the details of the sedimentary sequences. 

Second, we found that the two most useful tools for analyzing the 
depositional environment of Precambrian quartz-pebble conglomerates in the 
Central Arizona Arch were a scintillom.eter and a total uranium (U-NT) 
geochemical analysis. Aside from all other geologic and geochemical data, 
a simple plot of the two parameters, average scintillometer counts and average 
U-NT values, was able to separate out high-energy fluvial environments 
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favorable for uranium concentration, from all other types of environment s . 
If this method works as well in other places as it did in the Central Ar~ zona 
Arch area, it could be an exceptionally powerful method of exploring for 
uranium concentrations in Precambrian quartz pebble conglomerates. 
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APPENDIX A 

Explanation of Geologic Unit Codes 

Letter Pretix 

Ap.3ChE' Grou4 

T 
L : 
u 
B 
s 

Tro~ 

Mescal 
Dripp1ng 
Bar nee; 
Scanlan 

Firs t Digit 

Spring 

lncicates oxidation state 

}l 

K 
D = 

~azatz .. l 
"'..averick 
Deadr.lan 

0 =white (non hematitic or no hemsrite s tain) 
heoatitic red 

Alder Gr oup 

A Sedi~ ~tary Alder 
\' "' \'olcan1 Alder 

2 "' sp~cularite (dark :o black rom s p ~ular h~matite) 
3 oagneti t e-bcaring 
!. = pvr1tic 

Second Di it 

Indica es f1ner ffiaterial 1ncluded 1n sacpl~ 

0 = no finer grained rocks inc luded 
1 quartz1 te 
2 ,. siltst ne 
3 = shale 

Frab~en s1ze of dominant fra~ents 1n 5ample 

0 no con lomerate i1 ~arnplt 
l gr: t sizP congljmerate 
2 gzanule conglomerate 
3 pebbl~ conglomera t ~ 
4 - cobble ~onglomerat 
~ bouldt. congl~1erate 
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Cratn Size Cl ~ ificati on Chart L'sed tn This Report 
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Siz\~ 

~00 -
60 -
~0 -

6 -
2 -

0 . :? -

AJ PE!\1) I X B 

Explanation of Graln-FragrnPnt Si~e Class1fication 

Rang - Fragment Rock Name 

>:'00 mm boulder bou.tu'r :>nglomer;ot: 
t>O = cot-ble cob?l(' conglomt::r~te 
:!0 tru::. pebble p<>bble conglomerate 

6 rnrn granule granule conglol!!E'rate 
2 rnm grit grit or grit congl:>nerate 
0 .~ ::n:; s~.,d sandston .. 
0 . 006 :::l!t 

<0.006 = 

B = 
c 
D 

silt 
clay 

Lxplanation of Site ~u~bers 

h1no Valley arta 
Chr;~ ~opher ~ountain area 
D1amond But• area 

siltstone 
shale 

F = Four Feaks area 
H = Hess Canyon area 

p 

~azatzal Mountain, Mazatzal ~ilderness. 
and last V~rde River areas 

Pine Creek a r t!a 
S Sier a Ancha Mountains and Roosevelt Lake area~ 
~ Wat• r sam·le des.~nation 
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APPEt\DlX C 

S.:..~ple Summary Tables Arranged by Subareas 

( NO~E: If the re is anv discrepancv betw~en 
~ordinates listed here and map 

l ocation of a sample. the map location 
is t o oe taken as the correct one.) 
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APPENDIX D 

Compu t er Prin t-Ou t of Sample Re stll t s from 
Oak Ridge Gas eous Diffusion Plant , Ten. JP:>SeP 

( NOTE: If th r e is any discr e pancy be tween 
coor dinates l i s ted he r e and map 
l ocation nf a sample, t he ma p l ocation 
is to be taken as the correc l one. ) 
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APPENDIX E 

Si te and Sampl e Description forms 

Thin Section Descr i ption Forms 

This appendix con tains much o f the det ailed geo l ogic i nformation i n thi s 
re port. The information gathered in the f i e l d at each b"lmple s ite makes up the 
first part of the Site and Samp l e Descript i on Forms; t he second part is a 
desc ription o f the character s amples collec t ed f r om ea ch sit e . Be tween one
t hi r d and on -quarter o ( the s amples we r e thin sec tioned. A Thin Section 
Desc ripti on Form for e ach se l ec ted sample follows its respe c tive Site and 
Sample Descr iption Form . 

fhe fo rms a re arranged by subarea s in gene r ally a nor t h to south t r end, 
and tn orde r o ( inc n•asing numbers. The order of suba r eas is: 

P = Pine Cr c ·k a r ea 
C = Ch r i s t ophPr Mountain are a 
0 = Dtamond Butte a r ea 
M a Maza tzal Mountain area 
H = HPss Canyon area 
F = Four PPaks area 
H ~h ino Va lley a r ea 
S .. S u• rr ~> Ancl1a area 
G C. r anitP and rhyoli t e sampl~s 
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SITE AND SAMPLE DESCRIPTION 

Si t e Number: P 1 Sample Number : 154014 Code : l'i 102 

Locati on: Natural Br1dge Scin tillometer Counts: 60 cps 

Quadrangle: Buckhead Mesa U Value (U / NT ) ppm: 3. 0 

SPc. , Twp, R a. · ~ 5, 11 ~, 9f. Coord inates: 34 19'18" , 111 ' 27'28" 

Geo logic unit: Pebblt conglomerate near ba se of Mazatzal quartzite 

St ratigraphic Group: Mazatzal Group 

S¢TE GEOLOGY : Above Natural Brirlge 250m of Maza tzal quartz ite and conglomerate are 
expoc.,ed, consisting of 120m of maroon quartzite split by a 30m rhyolite si ll, underla in 
by 8011' of conglomerate and grit whi ch is under la in by SOm of quartzite and grit ~>l ith 
no base exposed 3l this poin t. Upper maroon quartzites are quartz r ich with some 
j asper and quar tz grit fragments, whe~ea s conglomerates above and below the rhyolite 
sill are dominated by jaspe r ard chert fragments with quartz and rhyolite less 
abundant. 

Variabi l ity: Quartz, jasper , rhyolite and chert fragments ra nge from 5 x 10mm to 
30 x 20ttn and are commonly 5 x lOcrn. A general fining of grain sizes upwards i s seen 
wi th an absence 0f cong lomerate or grit above the rhyolite si ll. A di stinct co lor 
change from br ic red in the grits and conglomerates to maroon in the upper quartzites 
also occurs here. 

Sedimenta ry St r uctur es: Sequence is well bedded \'li th large {l m) trough cross bedd ing; 
graded bedd ing and poorly developed laminar beddi ng are found in t he coarser congl om
erati c unit s; planar cross bedding a ~d good laminar bedding typify gri ts and quartzites. 

Depositional Environment: Moderate to high energy stream to alluvia l fan or fl ood 
pl ai n condi tions are indica ted for the l ower purts of the section, with lower Pnergy 
fluv1al or beach envi ronn1ent for the upper parts. 

SAMPLE DESCRIPTION : Rock contains 10 to 30mm fragments of bri ck rej jasper, pale 
pink chert and smaller (5-lOmm) f ragments of chert, rhyolite , quar-tz and cha lcedeny 
in a gr1t- s1ze matrix of hemat1te- sta ined, grit-size quartz, chert and other roc~ 
chip~. Bedding is poorly deve loped and qua rtz fragment $ are in low abundance compared 
t o othE;r Mazdtzal conglolnerdtes frorn other areas . Other samples in the section have 
more rhyolite and quartz pebbl es. Sampl e is strongly s ta ined w~th earthy hematite 
but speculd t 1te is absent. Large fragment s are supported by well -packed matrix of 
gnt. Scinti~lometer counts are highes in the coar sest grai ned conglomerates of t his 
sec. t ion. 

s ampler: P. Anderson Da te: Sept. 18, 1979 
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THIN SECTION DESCRIPTION 

Site Number: p Sample Number: 154014 Code : M 102 

Percent Fra~ente: 50% Percent Matrix: 40% 

Percent Heavies & M.afics: 10% Stain: earthy red-hematite 

Rock Type : Maza tzal conglomerate Str•tigraphic Gr oup : Maza tza 1 Group 

FRAGMENTS : (percentages are bas ed on 1007. f ra~ents ) 

T:z:2e & color Per centase ~rain length variation Roundness Axial ratios 

red rhyolite 45% 23-2mm Sub-rounded 1 :2. 5 
red jasper 25% 12- 2mm Sub-angular 1 . ... 

• ..J 

orange chert 22% 8-2mm Sub-rounded 1 : 1 . 5 
clear quartz 8% 2.5-2rrm Rounded 1 : 1 

MATRIX & HEAV IES : (percen tag~s are based on 100% ma t rix & heavies) 

Type & color 
quartz 
cher t 
red jasper 
specu 1 a rite 
specula r1 te 
hemaL i te 

quartn te 
rhyol1le 
Z lrCOn 
~ericite 

Percentage Size range 

75% 2-.02rrm 
Jt 2-. 0411111 
4' 2-. 08mm 
1 .14-. 06mm 
2% .19- .04m~ 
3% massive s t ain 

2% 
1 

< 1 
9 

1.0-.4rrm 
1 . 2- . arrrn 
.09-.06mm 
. 17-.00Smm 

Descript ion 
mostly unstra ined volcanic crysta l s 
sub- rounded 
sub-a ngula r t o sub-rounded 
sub-rounded detrital grains 
recrystallized 
interst i t ial stain with ~eri c ite & 

specula rite 
rounded 
sub-angular to sub-rounded 
sub-rounded detrita l 
platy crystal s and felted masses 

Cement : earthy hematite, recrys tal,ized quartz, carbonate (? ) 

lnterstitia l s : ~ericite, re~rystallized specularite, carbonate 

Textures and recrystal l ization : Rock completely unstrained and undeformed ; 
most clay 1n matrix is recrystallized to sericite; quartz in matrix shows 
bro en embayed volcanic crysta l s ; matrix of rhyolite f ragments compl etely reocrysta llized 

Structures: bedding and cross-bedding is def ined by speculari te concentrati ons 
and by subparallel alignment of el ongate fragment s 

Commen ts on Genes i s : Bo th the fresh vol canic quartz crystals in · the matrix and 
aburldance o rhyolite fragmen t s and cherty rhyolite indicate that the conglomerate 
Wd S derived almost entirely by erosion of a hematitic r hyol ite terrain. 

Rock Name . rhyolite-chert fragmen t congl omerate 
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SITE AND SAMPLE DESCRIPTION 

Site Number: p 2 Sample Number: 154061 Code : M 102 

Location : Lower Na rrov1s Scintillometer Count s : 122 cps 

Quadrang le: Buckhead Mesa U Value (U by NT ) ppm : 2.6 

Sec . , Tv1p , Ra .: 527, 12r: , 9E Coo r dinates : 34 °21 ' 00" ; 111 °25' 45" 

Geologic Unit: granule conglomerate near the ba se of Mazatzal quartzite 

St ra tigraph i c Group : Ma za tza 1 Group 

SITE GEOLOGY : Eas t of t he Narrows of Pine Creek 175m of Maza t zal qua r t zite and 
congl omerate are exposed bel o~tl the rhyolite s ill . P2 i s a representative sample 
of the granul e conglomerate l ayer 3m t hi ck at the base of t he secti on. Above thi s , 
there is an up\·lard fining of f ragment s ize in the conglomera te horizon, givi ng a 
total of 2m of gr it. The remainder of t he section be l ow t he rhyolite s ill is 
composed of medium- grained , ~urpl i s h red cross-bedded quartzite . 

. • 

Va riability : Rhyolite, chert and jasper fragmen ts range from 5 x 3mm to 30 x 27mm 
and are commonly 15 x 12mm. Fragment and matrix-gra in si zes fine upward toward 
the rhyol ite sill. Col or of the congl omerate horizon ranges from a dirty pink to red 
and becomes ea rthy hematite - r ed to maroon in the quartzite l ayers . 

Sedimentary Structures : Congl ~nerate horizons show no well-defined bedding s tructures 
or preferred- fragment orientation. Grit higher in t he sequence shows subparall el 
f ra gment orientation and graded bedding . The upper quartzite are dominated by planar 
cross beds averag ing 7-lScm in thickness . 
Depositiona l Environment: A moderate-to high-energy environment , possi bly an 
alluvial fan or river channel is indicated for the conglomerate hori zon. Fi ner 
grain si ze and good bedding structures i ndica t e lower energy conditions for upper 
units . 
SAMPLE DESCRIPTION : The fragment-to-matrix rati o is 1:1. The matri x is composed 
of poorl y sorted pink to yell ow- green chert, red to dark purpl e , massive jasper, 
pink t o purple rhyolite , clear quartz (volcanic?) and clay (altered f eldspars?). 
The matri x supports 5 t o l Omm fragments of mostly pink t o 1 i ght purpl e quartz
phenocryst i c rhyoli t e , lesser dark r ed to purple,ma ss ive jasper and pink to pale 
yell ow chert. All fragments are sub-angu l ar in character and commonly have axial 
rati os of 1:2 . Specul arite and hema tite stain at·e absent in the sampl e , but appear 
in grit above t he granul e congl omerate horizon. Sc intillometer counts are highest 
in the coarsest congl omerates . 

Sampler: K. Wirth Date : Oct . 15, 1979 
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THIN SECTION DESCRIPTION 

Site Number: p 2 Sample Number: 154061 Code: M 102 

Percent Fragments: 63% Percent Matrix: 33% 

Percent Heavies & Mafics: 4% Stain: hematite 

Rock Type: Maza tzal Conglomerate Stratigraphic Group: Maza tza 1 Group 

FRAGMENTS : (percentages are based on 100% fragments ) 

Type & color Percentage Grain length variation Roundness Axial ratios 

rhyolite 100% 25-2 .0 mm sub-rounded 1:2 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies) 

TyEe & color Percentage Size range Description 

rhyolite 36% 2.0 - . 26 mm sub- rounded 
quartz 28% 1.0 - . 02 mm broken, embayed volcani c crysta l s 
specula rite 1% .2 - . 08 mm rounded (detrital?) 
hematite 5% powdery fine interstitial grains and stain 
clay 30% .004 mm recrystallized masses 

Cement: mostly recrystallized sericite and minor hematite 

Interstitials: sericite, hematite 

Textu res and recrystalli za t ion: Delicate fl ow banding and euhedral qucrtz 
phenocryst s perfectly preserved in rhyol ite f ragments; no intergra i n suturing 
or recrystall ization; most matrix and al tered fragments are stil l clay-altered (to 
incipient sericite) . 
Structures: 
Some flow-banded, flat fragments roughly para ll el bedding but no bedding 
obvious in thin section 

Comment s on Genesis: Rock is wholly a volcanic congl omerate. Both matrix 
and fragments are derived from quartz-phenoc rystic, hematitic-red rhyolite, 
and were deposited in a cha nnel environment of high energy but poor 
sort ing of matrix from fra~nents, but good f ragment siz ing. 

Rock Name: red monomictic, hematitic- rhyolite pebble congl omerate 
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THIN SECTION DESCRIPTION 

Si te Number: P 2a Sample Number : Code: ~, 1 01 

Percent Fragments: 45% Percent Matrix: 51 % 

Percent Heavies & Mafics: 4% Stai n: hematite 

Rock Type: Maz atzal grit Stratigraphic Group: t~aza tza 1 Group 

FRAGMENTS : (percentages are based on 100% fragments ) 

Type & color Percentage Grain length variation Roundness Axial ratios 

rhyoli te 95% 10 - 2. 0 rrun sub- angu l ar 1 :2 
qua rtz 3% 2.3 - 2. 0 nrn sub-angul ar 1 : 1 . 5 
chert 2% 2.5 - 1. 0 nrn sub-angular 1 :2.5 

(two types of rhyolite: quartz-rich cherty type ; seric i t e-rich type 
.,.Ji th sparse quartz phenocrysts ) 

MATRL~ & HEAVIES : (percentages are based on 100% matrix & heavies ) 

Type & color 

rhyolite 
quartz 
specular ite 
specula rite 
hematite 
sericite 

Cement : 

Percentage 

35% 
26r. 

, ~ 

1% 
4% 

33% 

Size range 
2.0 - .5 mm 
2. 0 - .02 mm 

.6 - . 16 mm 
powdery 
powdery 
.01 mm 

Description 
sub-angul ar 
broken, embayed volcani c phenocrysts 
rounded detrita l 
recrystallized with hematite 
f i ne i nterstial gra ins and masses , stain 
recrystallized i nterstit ia l masses 

mostly recrystall ized seri cite and red earthy hematite 

Interstitials: seric ite, hematite, recrystallized specula rite 

Textures and : ec rystallization: matrix and fragment -alterati on clay 
recrys tallized to fine grai ned seric ite; primary angul arity preserved withou t 
recrystal l ization , suturing or polygonization 

Struc tures: pronounced prima ry fragment elongation may define bedding 

COtiDilents on Genesis: Dominant rhyol ite, with minor chert- volcanic quartz terrain 
is indicated f or source, with abundant hematite in depositional environment 
also derived from rhyol ite terrain . 

Rock Name: r ed, henati tic rhyolite-fragment granule congl omerate 
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SITE AND SAMPLE DESCRIPTION 

Site Number: p 3 Samp l e Number : 154062 Code : M 111 

Location : Lower Narrows Scintillometer Counts: 68 cps 

Quadra ngl e : Buckhead Mesa U Va lue (U/ NT ) ppm: 1. 10 

Sec., Twp, Ra. : S28 , 12N, 9E Coordinates: 

Geologi c Uni t: Gri t congl omerate in the mi ddl e of the Mazatzal 

Stra tigr aph i c Group: Mazatzal Group 

SITE GEOLOGY : P 3 is a representat i ve sample of the section stratigraphically above 
site P 2 and west of the 20m rhyolite sill. Above the rhyolite 20m of medi um~ purpl e 
to red quartzite wi th 7 to 20cm cross beds i s exposed. Cross beds th in to an average 
of 2-6cm t hickness in t he upper 40m. Local beds vary in color from yellow to light 
purpl e. Throughout the section are l ocal 1 to Scm-th ick lenses of grit t o coarse- sand 
s ize quartz, rhyolite and j asper. With upward fining, r hyoli te fragments tend to 
dimini sh and be absent at the top of t he section . Severa l 2 t o 4cm beds of da rk 
red shal e occur in the mi dd l e of the section. 

Variability: Fragment size varies ft·om 1 to 8mm and common ly averages 2 t o 4nm. The 
proporti on of quartz to jasper is constant throughout the sampled ho r izon. Grit layers 
are l ensoi d and f ine laterally and up section. Scint il l ometer counts show littl e 
variation throughout t he secti on . 

Sedimentary Structures: Planar c ross bed sets , 2 to 20cm thick, and occasi onal 
t rough cross beds are wel l- defined throughout t he section . 

Deposit i ona l Environmen t: Low energy envi ronment as indicated by the .,.,ell-sorted 
character and small s ize of the fragments and occasional shal ey l ayers. Possi bly a 
low energy near-shore environment. 

SAMPLE DESCRIPTION : The sampl e was taken from a series of thinl y, cross bedded l enses 
near t he top of the secti on. The fragment to mat r ix ra t io is 2:1. The matrix is 
compo~ed of mostly quartz, minor jasper and rare l imonitic cl ots. The nea r ly 
spheri ca l fragn1ents range from 1 to 8mm and average 2-6mm in size . Jasper is slightly 
more angular t han the rounded quartz . Hematite stai n gi ves the sample a maroon color 
and specularite is found on some beddi ng pl anes. 

Sample r : K. Wirth Date : Oct . 15, 1979 



168 

SITE AND SAMPLE DESCRIPTION 

Site Number: P 4 Sample Number: 154063 Code: M 112 

Loca t ion: Lower Narrows Scintillomet e r Counts: 55 cps 

Quadrangle: Buckhead Mesa U Value (U / NT) ppm: l. 00 

Sec. , h1p , Ra . : 522, 121 , 9E Coo rdinates: 34v21'00", 11 P 26'25 " 

Geologic Unit: granule congl omerate near the middle of Mazatzal quartzite 

Stra tigraphic Gr oup : Mazatzal Group 

SITE GEOLOGY : P 4 i s a representative sample taken from a 400m t hick sec t ion of 
med1um-gra1ned maroon quartzite immedi ately up section from site ~ 3. The lower part 
of the section is composed of a well- sorted, thinly-bedded and cross- bedded quartzi te 
ranging in colo r from ma roon to dark red . Occasional shal ey and sha l e r ip- up l ayers 
occur throughout . The middle part of the section has a s imil ar qua rtzite ma trix 
and also contai ns a sparse granule r.onglomerate of jasper and shale . The upper part of 
the secti on contains shaley layers an rl li ght purpl e to maroon qua rtzite with white 
oxidation spots. Sc intillometer coun1s are similar throughout the section. 

Variability: Fragment s ize varies from 3 t o 18mm but averages 6 t o 15mn. Most 
conglomerate l ayers are sparse though some layers of dense~ small - fragment 
congl omerate do occur . 

Sedimentary Structures: Most of the section i s planar cross-bedded in 5-1 2cm 
se ts, and ranging as thi ck as 201T1n . 

Depositiona l Environment: A fairly consistent ly l ow energy environment subjected to 
short periods of higher energy and indicated by t he sparse granules and sha le 
rip-up l ayers . Poss ibly a moderately near- shore mari ne or tidal f lat environment. 

SAMPLE DESCRIPTION : Grit to 9ranul e (3-1 8mm) s ize fragments of jasper occur i n a 
li ght purple t o maroon, hematite-stained 111atrix. The f ragments consist mos tl y of 
mass i ve black specul aritic chert, l esser red j asper and mi nor shal e , and occupy 
15ft of the rock . Minor specularite occurs in t he more dense congl omerate layers. 

Sample r : K. Hirth Date: Oct. 15, 1979 
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THIN SECTION DESCRIPTION 

51. t e Number: P4 Sample Number: 154063 Code: M 112 

Percent Fragments: 20° Percent Matrix: 78% 

Percent Heavies & Mafics: 2X Stain: hematite 

Rock Type: Mazatzal Congl omerate Stratigraphic Group: Maza tza 1 Group 

FRAGME NTS : (percentages are based on 100% fragments) 

Tyoe & color Percentage Grain length variation Roundnes s Axia l r a tios 

qua rtz 
chert 
jasper 
rhyoli t e 

141. 
30% 
37'X 
19;' 

2. 9 -
4.0 -
4.5 
4.8 -

2.0 mm 
2.0 mn 
2.0 mm 
2.0 mm 

sub-rounded 
sub-rounded 
sub-angu l ar 
sub-rounded 

1 : 1 . 5 
1 : 1 . 5 
1 :1 . 5 
1 : 1 . 5 

MATRIX & hEAVIES : (percentages are based on 100% matrix & heavies ) 

T:z:ee & color Percentatse Size ranse Descripdon 

quartz 86". 2.0 .02 mn sub- rounded recrysta 11 i zed 
chert 2" 2.0 - . 17 ITliTl sub- rounded 
ja sper 2" '" 2.0 . 23 mn sub- rounded 
specula d te 1% . 12 .03 mm rounded detrita 1 grains 
hematite 1% . 004 mm fine interstitial gra ins 

grains 

sed cite 701 . 03 rnm recrysta l lized plates and masses 
zircon ( 1% . 15 - .03 111111 rounded detrital grains 
leucoxene 2% white powdery alteration spots 

Cement: recrystallized quartz ar1 seri ci te; minor hematite 

Inte rstitia ls: recrystallized quartz and sericite , hematite 

Textures and recrys ta llization: rock texture is a tightly interl ocked mosaic of 
qua rtz gra ins with polyhedral, sut ured, interpenetrating grain boundari es ; 
some quartz undul ose; clays recrystal l ized to sericite-hematite clots; 
jasper , chert and rhyolite fragments poorl y recrysta l lized 

Structures: 
beddir., planes ue defined by higher densities of fragments i n some l ayers. 

Comments on Genes is: Very rna ture quartz- rich source terrain \'li th some chert, 
vol can ic and jasper material; depositi onal environme11t possibly beach with 
abundant winnowi ng action . 

Rock Name: Sparse chert- jasper grit to pink quartzite 
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SITE AND SAMPLE DESCRIPTION 

Site Number: P 5 Sample Number : 154152 Code: M 103 

Location: S of Natural Bri dge Scintillometer Counts: NO 

Quadrang le: Buckhead Mesa U Value (U I NT ) ppm: 3.3 

Sec . , T1-1p, Ra . : S 7 I 1 Hl, 9E Coordinates: 34 °18' 54", 111 "' 28 ' 02" 

Geolo5i c Unit: granule to cobble conglomerates near the base of the Mazatzol quartzite 

Stratigraphic Gr oup: Mazatzal Group 

SITE GEOLOGY : About 150m of hematiti c granule to cobbl e Mazatzal conglomerate out 
crops south of Natural Bridge and west of Pine Creek . It l ies at nearly the same 
stratigraph ic hor i zon as s ite Pl and P2. The base of the sect ion is poorly l ithified 
and sorted. Qua rtzite and rhyol ite dominate as fragment types and are supported 
by a medium to coa r se- grai ned quartz- and r hyo l ite- grus matrix . Up sec tion, 
fragment s ize decrea ses and jasper and hema tite proportions increase . Conglomera tes 
j ust bel ow the rhyolit~ si ll near t he top of the ser tion, s how much better li th i
f ication. 

Variabilit y : Fragments range f om 2 t o t.OOrm in length and average 15 to 150mm . 
Sorting i s generally poor except fu r a si ngle 15cm wide qua rtzite bed. Conglomerates 
become more hematitic and jasper- rich and show a genera l fining up- section. 

Sed imenta ry Structu res: The base of the section is devoid of good bedding or other 
sedimentary structures . Bedding becomes better defin~d up sec tion. 

Depositiona l Environment: A high energy river channel type environment as indicated 
by the lack of well -defi ned bedding, poor sorting and t he large fragment s i ze . 

SAMPLE DES CRI PTION : P 5 is a representative sample of the pebble conglomerate vlhich 
outcrops near t he middle of t he descri bed section . The conglomerate i s composed 
mostly of light- red quartz- phenocrystic r hyolite, l esser dark aphanitic rhyol ite 
and minor quartzite . Fragments are angul ar to sub-rounded and average 8 to 45nvn in 
l ength. They are supported by a medi um to coarse quartz-(volcani c?) and rhyolite -
gr us mat rix (possi bly of the same ori gi n as the rhyolite fragments). ~~e fra gment 
t o matri x rati o is 1 :1 . Detrital specular hematite is absent, but red hema tite 
stain is present throughout the section . 

Sampler: J . Trembly Date: Nov. 15, 1979 
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THIN s;:..:TION DESCRIPTION 

Site Number: p 5 Samp le Number: 1541 5? Code : M l 03 

Percent Fragments: 58X Perc"!nt Ma trix: 35~ 

Percent Heavies & Ma fics: 7~ Stain : hematite 

Rock Type: Mazatza l Conglomerate Stratigraphic Group: Ma za tza 1 Group 

FRAGME:ITS : (pe r centages are based on 100% fragmen t s ) 

Type & colo r Percentage Grain l ength variation Roundness Axial ratios 

red rhyoli t e l OOX 35 - 3. 0 mm rounded 1:2 

MATR LX & HEAVIES : (percentages are ba sed on 100% matrix & heavies ) 

Tvpe & color 

quartz 
jasper 
chert 
rhyol ite 
specularite 
specula rite 
hematite 
sericite 

Pe r centage 

34" 
2-
1% 

29' 
1 
4' 
4% 

25". 

Size range Des c ription 

1.8 - . 04 mm clear volcanic crysta l s 
1. 0 .4 mm sub-angula1· banded 

.9 - .4 mn sub-rounded 
3.0 - .32 mm strongly hematiti c 

.4 - .1 8 mm rounded grains, (det rital?) 
crypt ocrystalline recry stallized vJith hematite 

powdery fine interstitial grains and s ta in 
<. 01 mm recrystallized plates and masses 

Cemen t: Mostly recrystallized sericite; also mi nor hematite and recrystallized 
specula rite 
Inte r sti tia ls: recrystalli zed sericite and specularite, hemat ite 

Text ures and recrystr> llization : recrystallization within fragments is al ong 
fracture lines ; litt1e or no recrystalli zatinn of matrix, excPrt undulose 
extincti on in quartz and sericite in matrix. 

St r uc t ures : Good flow banding in rhyolite fragments; no bedding in matrix, but 
incipient f oliat i n developing in mica alignment and hematite concentrati on 

Comments on Genesis : Both fragments and matrix are of the same f elsi c , hema ti tic, 
rhyolitic vol cani c origin; hence a nearby rhyolite source terrain 

Rock Name : red aphanitic rhyoli te - fragment pebble conglomerate 
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SITE AND SAMPLE DESCRIPTIOK 

Site ~umber : P 5 Samp l e ~umber: 15li 153 Code: M 101 

Location : S < f ·, a rural Bridge Scintil l ome ter Counts : ND 

Qua drang le: Buc hPad f-1esd U Value (U/ NT ) ppm: 1.8 

Coor dinates: 3L 10 1 56' , 111 28 1 03 

Geologic t:n it: grit conolornerate near the middle of the ~1aza zal quar z1te 

Stratigraol"ic Gr oup : t-1aza~zal G~·nur 

SITE GEOLOGY : o 6 is o representati ve sample of the gri co nglomerate v1hi ch outcrops 
=r a 17" set ,H of ·1aza·zal Juartzite above the rhyrl1te sill. The qua rtzite is 
mostlJ l1gt ru•r ~etc 1 ctoor in color and med1un to coarse grained. Occas1onal 
20-SOcn crcs - bedde~ ma t oor shale layers and 5 to 10cm thicl lenses J grit are 
lnv-'rbedded. Dar u lay"'r rr·nd ro be f i net· - groi'led. 

Vadabil1ty: 

s~dimo:.ntarv Sr:r..Jctures: Plana r cross bedding th1 Jughout he sc ion. 

De positiona l Environment: Low to medi ur energy envi ron~ent as ind1ca ted by the 
moderately - sor ted matri x with small fragment s . Qua rtzite and shale layers indicate 
periods of lower energy. Possibly .. .. ~ r - shore e11vironment 

SAMPLE DESCRIPTION : Light purpl e to maroon grit . Fragments sub-rounded to 
rounded, average 1 t o 6mm in length . The fragments dre mostly of quartz, with 
le ser Jasper and minor llght red to dark r hyolite. The f ragmen t t o matrix rati o is 
1:4. Specularite is absent. Bedding ana cross bedd 1ng structures are poorly def 1ned. 

s am p l e -: J . Trembly Date: lov . 15, 1979 
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THIN SECTION DESCRIPTION 

Site Number : P6 Sample Number : 1 54153 Code : M 101 

Percent Fragments: 15% Percent Matrix: 81 % 

Percent Heavies & Maf i cs : 4% Stain : hema tite 

Rock Type: Mazatzal Quartzite Strati graphic Group : Mazatzal Group 

FRAGMENTS : (pe rcentages are based on 1001. f ragments) 

Type & co lor Percentage Gra i n - length variation Roundness Axial ratios 

quartz 100% 3.0 - 2.0 sub- rounded 1:1 .5 

fra gments gradat iona l to matrix sizes 

MATRIX & HEAVIES : (pe r cent ages a re bas ed on 1001. matrix & heavies ) 

T:z:oe & color Percen t age Size r ange Des criJ2t10n 

qua rtz 78% 2. 0 rounded, polygonized, partly recrysta ll i zed 
jasper 2% 1.6 . 31 rTill sub- rounded, banded 
chert 5% l. 3 - .28 rTill sub- rounded , recryst all i zed 
specular ite <1% .2 - .09 mm rounded, det r i t al 
specula r ite <1 % powdery recrystall i2ed, i nterstitia l masses 
hemat ite 4% powdery fine interstiti al grains and sta i n 
sericite l 0% <. 04 rrm recrysta l l i zed circular masses 
rhyolite 1% l. 3 - .7 rTill sub-angular 
zircon <1 % . 14 mm subhedral 

Cement : mos tl y recrysta ll i zed sericite; also minor recrystall i zed quartz, specularite, 
and hemati te 
Interstitials: ser ic ite, recrystallized quartz and specul a rite, hematite 

Text ures and recr ystal lization: most quartz is recrysta llized , uns trained with 
pol ygonal 120° boundaries, argi l laceous and hema titic material inter st i ti al , 
except f or circular aggregates of serici te which are overgrown on al l grai ns . 

Struc t ur es : fragment sizes, densities and coarse matri x-materi al variati ons 
may define bedding 

Comment s on Genes i s : Rel atively pure, matu re sediment,wel l sorted, from predominately 
quartz-rich source terrain 

Rock Name : pale pink hematitic, quartz-rich gri t 
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SITE AND SAMPLE DESCRIPTION 

Site Numbe r : p 7 Sample Number : 154154 Code: M 103 

Location: S of Natural Bri dge Scintil l ometer Counts: 105 cps 

Quadrangle : Buckhead Mesa U Value (U by NT) ppm : 3.0 

S e: c . , T v1p , R a . : S 7 • ll; i , 9 E Coordi,nates: 34° 18 ' 32"; 11 1° 28' 23" 

Geologic Unit: pebble conglomerate near the mi ddle of Mazatzal qua rtzite 

Stratigraphic Group : Maza t zal Group 

SITE GEOLOGY : Approx imately 50 meters of congl omerate is exposed in the section 
bel ov1 the rhyolite si ll, similar to that of sites Pl , P2 and PS. Qucrtzite 
immediately belmJ the rhyolite i s red t o maroon in color and contains occasional 
small fragments of rhyolite, minor quartz and ra re jaspe1·. Bedding is moderately 
defined and detri t al heav ies are absent . Down sect ion th~ s rock grades into a much 
den se:r pebble to cobbl e conglomerate containing mostly rhyolite, rare qua r tz ite and 
trace jasper. Specularite is present in mode1·ate amounts in the matrix. Bedding 
is poorly-defined to absent . Site P7 i s located near the base of the congl omerate 
section . 

Vari abi l ity: Down section , t here is a general increase in mat rix si zes , fragment 
sizes , fragment and heavy minera l percenta ges, and a decrease in sor ting. 
Scintillometer counts vary from 70cps at the t op t o 105cps near t he base of the 
section. 

Sedimentary St ructure s : Bedding is poorly defi ned t o absent at the base of the 
section . Bedding in the upper horizons is defined by conglomerate layers and planar 
cross- bed sets of 5 to 20cm thi ckness . 

De positiona l Environment: Possibly a river channel to near-shore marine env ironment 
transi tional between higher-energy conglomerates below and l ower-energy quartzites 
above. A decrea se in energy conditions i s ind icated by an increase in so rting 
up section and by a decrease in fragmen t s ize and percentage . 
SAMPLE DESCRIPTION : 
Granul e- to cobbl e- s ize fragments averaging 8 to 6lmm in length, occur in a maroon 
matrix in a fragment t o matrix ratio of 1:1. The matrix is composed of puorly 
sorted, medi um- sand to fine-gr it grains of mostly rhyolite, minor cl ear vol canic 
quartz , specularite and interstitial clays . Fragments are mostly rhyolite, either 
pi nk quartz- fe ldspar phenocryst i c, dark-banded or l ight aphanitic ; others include 
quartzite, j asper and chert. Most fragments, sub-angular to sub- rounded, have an 
axial rati o of 1: 2, and the elonga te ones show sub para llel alignment. 

Sampler: K. Wi r t h Date: Nov. 15, 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Numbe r : p 8 Sample Number: 154155 Code: M 104 

Location: S of Natural Bridge Scintil lom8ter Counts: 165 cps 

Quadrangle: Buckhead Mesa U Value (U / NT) ppm: 3.9 

Sec ., Tv1p , Ra .: 57 , llN, 9E Coordinates: 34°18 '31 ", 111 °28 '28" 

Geologic Unit: cobble to boulder congl omerate near base of t he Ma zatzal quartzite 

Stratig raphi c Group: Mazatzal Group 

SITE GEOLOGY : Site P8 extends from the base of the Mazatzal quartzi te to the base 
of the described section of Site P7, a t otal of 150m. Conglomerate is present through
out t he sect ion wi t h li t t le variation. Fragments of cobbl e to boulder si ze 
(60 t o 300mm in length ) l ie in a matrix of poorly - sorted granules to coarse sands. 
Li t hi f icati on i s very poor at the base of the sect i on, but increases up section with 
an i ncrease in sorting and ma tri x percent . Fragment s ize decreases up secti on. 
Bedding is very poorl y defined t o absent . 

Variability : Col or at t he base of the section is earthy brown and becomes maroon 
to red near the top. Rhyol i te fragment s dominate throughout t he section. Jasper 
and quartz ite appear nedr the top. Scintil l omet er counts range from 105cps at the 
t op to 165 near t he base of the section . 

Sedimentary Structures: There i s a poor al ignment of more el onga t e f r.agments . 

Deposit iona l Environment: Very high energy environment as indicated by large 
fragments , poor sorting, and lack of bedding pl anes. Possibly a ri ver channel . 

SAMPLE DESCRIPTION : Pebble- t o cobble- sized fragments support a matrix in a ratio 
of 3:1. The matrix is poor ly sor ted,containi ng grains of coarse sand-to granule 
s ize and i s composed of mostly l ighti sh red rhyolite and minor clear quartz 
(volcanic?) . The fragments , angular to sub-rounded, average 35 to 90mm in length. 
Axial ra tios range from 1:1 to 1:4. Fragments are of mostly r hyolite, either quartz
feldspar phenocrysti c (red), light banded or dark aphaniti c . Detrital hea vies are 
not present in obvi ous proportions. 

Sampler: K. Wirth Date : Nov . 15 , 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number: p 9 Sample Number: 154156 Code: M 104 

Location: N of Natural Bridge Scintillometer Counts: 165 cps 

Quadrang le: Buck head Mesa U Value (U by NT) ppm : 3.00 

Sec ., Twp , Ra .: 55, llN, 9E Coordinates: 34° 19' 25"; 11 1° 27' 17" 

Geologic unit: cobble and boulder conglomerate at base of Mazatza l quartzite 

Stratigraphic Group: Mazatza l Group 

SITE GEOLOGY : This section l ies immediately below that of Site r1 and strati
graphical ly l evel with P5 and P8. A total of 20m of cobble to boulder conglomerate 
is exp--sed in Pine Creek, north of Natural Bridge. Fragment s are mostl:y of rhyolite, 
either light red and phenocryst ic or dark and aphanitic to spherulitic. Lithification 
i s poo r i n the fragment-supported matri x. The matrix i s composed of sand to grit
si zed s11b-angu lar fragments, consisting of mostly rhyolite gruss , minor quartzite 
and clear vol canic quart z, rare jasper and hemat ite stai n. The base of the sec ti on 
rests on rhyolite. 

variability : There is a general increase in sort ing and lithification, and a decrease 
in fragment size and percentage toward the t op of the section. Quartz and j asper 
also tiecome more important components to\.,oard the t op of the section. Fragment si ze 
also decreases laterally to the north . 

Sed imentary StrucLures: The section contains no well-defined sedi men ta ry structures . 

De posit iona l Environment: A ve ry high energy and immature sedimentary environment 
is indicated by the large fragment s ize, poor sorting and lack of bedding structures . 

SAMPLE DESCRIPTION : Conglomerate curca ins 55% sub-angular t o sub-rounded fragments, 
averag i ng 16 t o 4Sillll in length, whi ch ire mostly rhyolite (qua rtz-and fe l dspar
phenocrystic to aphanitic and spherulit ic), minor quartzite and rare chert. The 
matrix i s poorly sorted and consis t s of 1:10~ tly rhyolite gruss , minor quartize, chert, 
clea r volcan ic quartz and ra re jasper. Some hema ti te stain is present and 
detrital specul arite is absent. 

Sampler: K. Wirth Date: Nove. 15 , 1979 
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THIN SECTION DESCRI~ 

Site Number: P 9 Sample Number: 154156 Code: M 104 

Percent Fragments : 62% Percent Matrix: 34% 

Percent Heavies & Mafics: 4% Stain: hematite 

Rock Type: Mazatzal conglomerate Stratigraphic Group: Maza tza 1 Group 

FRAGMENTS : 

Type & co lor 

rhyol ite 
qua , tz 
chert 

(percentages are based on 100% fragments) 

Percentage 

92% 
5% 
3% 

Grain length variation 

23 - 2.0 mm 
3.0 - 2. 0 mm 
3. 0 - 2. 0 mm 

Roundness 

sub-angular 
sub-angular 
angular 

Axia l ratios 

1 :2 
1 : 1 . 5 
1 : 1 . 5 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies ) 

Type & color 

rhyolite 
quartz 
speculari te 
specula rite 
nema tite 
sericite 

Percentage 

21 % 
37% 
1% 
3% 
4% 

34% 

C)ize range 

2.0 - .4 mm 
2. 0 - .02 mm 
. 21- .1 n111 
powdery 
powdery 
<. 005 

Description 

al tered and hematiti c 
broken euhedral, embayed volcanic crystals 
rounded detrital to subhedral 
recrystallized with hematite 
fine interstitial grains and s tain 
fol iate shred-like masses 

Cement: mostly rec rystallized serici t e ; also minor hematite and recrystallized 
specularite 

Interstitials: sericite, hematite , recrys tallized specula r ite 

Textures and recrystallization: Aphan i tic vol canic fragments are recrystallized 
(devitri fied) but rock i s not recrystal li zed by strain enough to affect volcanic 
quartz crystals . Inters titia l clay recrystall ized to foli ate shred-like sericite masses. 

Structures : No bedding planes or fragment alignm~n ts are seen 

Comments on Genesis: Poorly sorted, friable rhyoliti c volcanic materia l indicates a 
source close t o depositi onal site , without long transport or shall ow-water 
reworking conditions . 

Rock Name: 
red rhyolite-fragment conglomerate. 
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SITE AND S~J1PLE DESCRIPTION 

Site Number: p 10 Sample Number: 154157 Code: M 102 

Location: N. of Natural Bridge Scinti llometer Counts: NO 

Quadrangle : Buckhead Mesa U Voilue (U/h1) ppm : 1.4 

Sec ., T~''P , Pa . : S32 , 12 , 9[ Coordinates: 34 c20' 07" , 111°27'02" 

Geologic Unit: granule conglomerate near mi ddle of the Mazatza l quartz ite 

Stratigraphic Group : Maza tza 1 Group 

SITE GEOLOGY: Approximately 2Cm of l i ght orange to maroon, "'ell sorted , fine t o medium
grained qua r tzite i s evo0sed, of which 17m -onsist of nearly pure quartzite. The 
rest consists of sparse Jasper, rhyolite , chert , q~artz and shale (?) fragments, 
sub- rounded i n character. Minor specularite i s al so present. 

Variability : Little or no variation throughout the section. 

Sed imentary Struc t ures: Planar cross beds of 5-1 5cm thic kness throughout . Large 
undulations are present on some bedding planes wit h wave length of 70- l 20cm and 
amplitudes of 3- 7cm. Possibly mega-ripples? 

Depositional Environment : 
with interruptions of higher 
Def i nite current activ i ty i s 
modera te depth, environment. 

SAMPLE DESCRIPTION : 

Very low ene rgy , as indi cated by the nearly pure quartzitE 
energy, as indicated by sparse granule fr1gments. 
indi ca ted by ripp le marks . Possibly a near- shore, but 

Fragments (15%) sub-rounded t o angular, are supported by a matrix (85%) of light 
orange t o maroon, f ine to medi um grained quartzite . Fragment s, averaging 3 t o 12mm, 
consist most ly of j asper , some rhyolite , minor chert and rare quartz . Some very 
elongate flattened fragment s may be shale rip-ups. 

Sampler : K. Wirth Date: Nov. 15, 1979 
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THIN SECTION DESCRIPTION 

Site Nutr.ber: p 10 Sample Number: 154157 Code: M 102 

Percent Fragments: 18% Percent Matrix : 79% 

Percent Heavies & Mafics: 3% Stain: hematitic, pal e red 

Rock Type: Mazatza l quartz ite St ratigraphic Gr oup: Maza tza 1 Group 

FRAGMENTS : (percentages are based on 100% f ragments ) 

t:z:ee & color Percentase Grain lensth variation Roundness Axial ratios 

jasper 35% 3 - 2.0 mm sub- rounded 1 :2 
chert 18% 3 - 2 . 0 mm sub- rounded 1 :2 
rhyolite 47% 6 . 5 - 2 . 0 mm sub-angular 1 :2 
quartz < 1%. 3 . 2 mm rounded 1 : 1 . 5 

Rhyolite fragments are hematitic and aphanitic 

~TRIX & HEAVIE5 : (pe r centages are based on lOOi~ matrix & heavies ) 

t:z:ee & color Percentase size rans.: Descrietion 

quartz 78% 1. 8 . 02 111111 sub- rounded, polygonized grains 
jasper 4% 2.0 . 21 mm sub-angul ar 
chert 3r. 2 . 0 - . 17 mm sub-rounded 
rhyolite 2% 2 . 0 - .4 mm sub-rounded 
specula rite l X .3 . 01 mm rounded detrital grains 
specula rite 2% powdery recrysta 11 i zed with hema tite 
hematite 3% <. 008 mm interstitial grains and sta in 
l 1monite 1% powdery with some seri ci t e masses 
sericite 6% <. 04 mm recrysta llized pla tes and ma sses 

Cement : recrystalli zed seri cite , quartz, specularite , and hemati te 

Interstitia ls: serici te, recrys tallized quartz and specul arite, hematite, limon ite 

Textures and recrysta ll ization : most qua rtz grains are internally polygoni zed, 
are undul ose, and have partially ~ Jtured grain boundaries; recrystall i zed sericite 
and hematite are interstitia l t o interlocking quartz- grain mo saic; chert and 
jasper are not appreciably recrystallized. 
Structures : 

Sericite t ra ins parallel shearing, probably not bedd ing, which is not 
seen in thi n section 

Comments on Genesis: 

Moderately well - sorted but not ma t ure sediment impli es a relatively higher 
energy reworking environment wi th a volcani c and sedimentary source area nearby 

Rock Name: 
hematitic chert-quartz-jasper grit 
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SITE AND SAMPLE DESCRIPTION 

Site Number : P 11 Sample Number : 154238 Code: M 101 

toea tion: Na rrovJS - Pine Scinti llome ter Counts: 65 cps 

Quadrangle: Buckhead Mesa U Value (U/ NT) ppm: 2.00 

Sec . , T'llp , Pa .: 529, 121
., 9E Coordinates: 34 ~ 21'25 " ;111 27 '32" 

Geologic Unit: quartz-ri ch grit 

Stratigraphic Cr oup: Mazatzal Group 

SITE GEOLOGY : The quartz i te is a fairly consistent light to medium ma roon color. 
Grains are fine to medium sand- sized and well sorted. Cross-bed sets average 
4 to 12cm in thi ckness and ~omet1mes contain 1 to 4cm thick lenses of quartz, 
minor rhyolite and jasper grit. 

Variability: 

Sedimentary Struc t u res : Planar cross-beds of 4-12cm thickness. Also , some thin fine
grained layers with r i pple marks . 

Depositiona l Environment: Low energy mature-sedi ment type environment. Sho:·t 
interruptions of higher energy as evidenced by grit layers . 

SAMPLE DESCRIPTION : Rounded fragments of grit occur in an equal amount of l i3ht 
maroon,fine-to medi um- grained quartzite matrix . Fragments, 1 to 5mm i n l ength, 
cons i st of muinly quartz, minor jasper , rhyolite and rare chert. 

Sampler: K. Wirth Date: Dec. 3 , 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number: P 12 Sample Number: 154239 Cod e : M 110 

Locatio n : Narrows - Pine Scinti llom~ ter Counts : 228 cps 

Quadrangle: Buckhead Mesa U Va lue (U/NT ) ppm: 7.70 

Sec . , Twp, Ra . : S29 , 12fi , 9E Coor d i na t es: 34 21'08"; 111 27'13" 

Geologic Unit: fine -grained quartzite 

Stra t igr a ph i c Group: Mazatzal Group 

SITE GEOLOGY : Hematitic maroon, very fine-grained quartzite layers of 15 to 45cm 
th ickness are interbedded with much thic ker beds of medium- grained earthy-red 
quartzite. Finer layers have heavy concentra t ions of specularite on planar cross 
beds . Cong~omerate fragments are absent in this section . 

variability: Scintillometer counts range f rom 60cps in the medi um- grained 
quartzites . t o 150 and 228cps in the different fine - grained .ayers . 

Sedimentary Str uc tures : Planar cross-bedding is present throughout the section 
in thin 2- 7cm sets. 

Depositional Envi t ~ ·~en t : Very l ow energy, quiet environment, as indicated by t he 
fine-grained, well sorted qua rtzites . Possibly an off - shore mari ne envi ronment. 

SAMPLE DESCRIPTION :A Hematit i c ma roon layer 33cm thick , i s composed of "''ell - sorted , 
very fine to fine-grained quartzite . No fragme'lts are present. On 2- 7cm thick 
cro ss-bedding planes are concentrated 3mm layers of dense black specul arite. 
Small mica plates are vi si ble on bedding surfa ces . 

Samp l er: K. Wirth Date: Dec. 3, 1979 
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THIN SECTION DESCRIPTION 

Site Number : p 12 Samp l e Number: 154239 Cl de : M 11 0 

Percent Fragments: Oi Percent Matrix: 81% 

Percent Heavies & Ma f i cs: 19" Stain: hematite 

Rock Type : Mazatzal quartzite Stratigraphic Gr oup: Mazatzal Group 

FRAGMENTS : (percentages are based on 100% f ragments ) 

Type & color Percentage Grain l ength variation Roundnes s Axia l ratios 

o fragments present 

MATRIX & HEAVIES : (pe r centage s are based on 100% ma t rix & heavies ) 

T~pe & color Percenta~e Size r anse Des cription 

Qua1tz 61 "' .36 - .03rT111 subangular, partly sutured 
Che1·t 3' . 2 - .13mm sub- rounded 
Specula rite l U .2 - . 95mm rounded detrital grains 
Specu 1 a rite 6A powdery recrys tallized with hematite 
Hematite 5A powdery fine intersti t ial grains and stain 
Leucoxene 1 ~ powdery alteration clots 
Zircon 2:0 . 21 - . 04rT111 rounded gra ins 
Sericite-clays 11 ~ <.04mm masses inter stitial t o quartz grai ns 

Cement: rer.:rystallized quartz, sericite , specularit(, and hematite 

In terstit i a l s: recrystallized quartz , sericite , specJ l ari t e, and hemat i te 

Textures and recrys ta lli.zation: quartz grains undul ose , partly ~utured and 
composite; se r·icite- hemati t e forms a ma t rix interstiti al t o the quartz and 
preserves t he pl"imary angularity of the quartz grain boundaries . 

Structures: Detrital specul ar i t e , zircon and leucoxene are strongly concentrated 
into 1.5 to 0.7 mm thick layers , whi ch define bedding or cross-bedding pl anes , 
and together t hey make up to 85% of these l ayers . 

Comments on Genes is : An argillaceous qua r tz sand with narrow bands of heavy-mineral 
concentrates impl ies thorough reworking and sorting of a specularite- rich 
source terrain. 

Rock Name : Specularite-t-edded and cross-bedded , red quartzite. 
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S it AND Sfu~~LE DESCRIPTION 

Si te Number : C 1 Samp l e Number : 154015 Code : M 102 

Locat i on : Chri s t opher Creek Camp Scintillomete r Coun ts : 65 cps 

Quadrang l e : Promontory Butte u Va lue (uf·.;r ) oom : 2.3 

Sc:c., Twp, Da.· 525, u ·., 12E Coordinates : 34 18'20", 111 02 40 

Geologic Unit: Quartz - jasper pebble conglomerate 1n ~azatzal quartzite 

Strat igraphic Group: Maza t za 1 Group 

SITE GEOLOGY :Samplt: ... tas collected over 200 strat1graph1c feet of "1azatzal quartzite 
sec i on where t hin '20cm) pebble-to granul e-cong lomera t e layers conta1n·ng 1ua-tz , 
jasper, che r t, 1 esser rhyol ite , slaty and dar k (volcan1c?) fragments with speculari -e 
concentrations occur 1n the f iner grained Mazatzal quartzite to grit . "1ost of the 
quartzite is medi um to coarse qrained pale o dar maroon from specularite and 
herna ite slain, 1rains coarser than 2mm are generally quartz with ninor jasper. 
Som~ quartz could be cf volcanic orioin. 

variabi :ity: Shaly beds giving 160-180 cps are nterbedded wit~ quar z1te g1ving 
~J-~J cps. M~rt cong1omerat1c layers are quite var1able in occurrence and thickness 
but are enriched (70-90cps) over t he quartzites in radioactive ~aunts. 
Abundance and s1ze of cross beds vary proportionately with t he freq uency of conglomerate 
layers. 

Sed imen tary St ructures : Quartzite, ant and conglomerate a1·e ~o1ell bedded and t rou':;1i 
cross bedded. C1oss beds are about lS em thick, cnss- crossing and randomly orie'" c:ed. 
Specular1te 1s concentrated at base cf s•ratificat1on and cross bedded un1ts , t ut 
cross bedding is not everywhere pr~sent. 

Deoosi t ioaa l Environment : 

SjJ~e~atically and frequently luc uat1ng energy conditions in either a coa r se (near
shcre) beach deposit or braided- r 1ver system wi th al luvial fa ns and or flood pla i ns. 

SAMPLE DESCRIPTION : Sampl e mater ial vari es from granule (5-15mm) to pebble (25- 30mm) 
cong l omerate wh ich in finer gra ined types are l /3 mil ky quartz , l / 3 dark bri ck red 
jasper and 1/3 br1ght red j asper and chert f r agments. Coarser grained congl omerates 
are 1/4 milky wh1te quartz pebbles, 1/4 bri ght red j asper, 1/4 dark red j aspe r and chert , 
and l/4 black specularite- rich band~d iron format ion or jasper. Fragments are angular 
(chert) to well r·ounded (quar tz ) . Matrix is bimodal with larger ( 31M1) grit s ize quartz 
grains and finer, strongly hema titic sandy and s ilty material. Rarer, well rounded 
fragmen t s consist of wel l- rec rystalli zed quartz i te, some l eucoxene (?)- beari ng banded 
iron formation, zoned quart z- jasper , and chal cedoni c chert. Fragment-to-matri x rati o 
varies from 1:1 to 1:2 with finer grained congl omerates , so all are matrix supported 
conglomerates. 

Samp ler : P. Anderson Dace : Sep . 20 , 1979 
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THI~ SECTI ON DESCRIPTION 

Site ~umbe r: c . Samp l e ~umber: 154015 Code: ·' 102 

Percent Fragments: 65 Percent ~.atrix: 29 

Percent Heavies & ~fics: 6 

Rock Type.~·'oza;.za1 C nglomerotr SLratigraohic Grouo: -laza tZd 1 Group 

FRAGME:'\l:S : percenrages are based on 100"' !'ragmt::nts ) 

Type ~ color Percentage Grain length variation Roundness Axia l ratios 

va :.L 
~e::l Jaspe 

s 

Ceme:-~t 

- 3 
- 2.5mm 

- 2mn 
o. t: - l. :>m 

- ?rm 
- a 

~ub-•~o ur ae 
Sub angular· 

2ounded 
Sub-rounoed 
Angular 
Ro~,;ndec 

: L 

1:2 {cnnta i ns 10-50 .. 
hema:: ;;e) 

1 : 1 
1 . 2. 5 
1 : ll 
1:1 :11C:i:.2G 

?erc~ntages ar~ based on lO(q matrix & r. avies 

Size ran2e 

- .05·m 
. 02;·rn 

.o - . 7rm 
1.5 .kr 
1 - 0. 05r.l1 

!)escr!.ptior: 

R~c r.J s i:.a 11 i zec an sn··eOded 
:nter·s ttial and g r~a in-aggr·ecates up o 
o.- m 
De;;r:tal grains gone to hera;:,ite 
;cicular and ola t crys - a 1 ~. ~egrowtns 
Sub~earal with overc row;;hs 
Sub- r uno~c -
~· -era· 01 o specularite an• color s tain 

Interstitia 1s S•••·1t·;:,o p1 atec:: <:no clumps, .-~c,_.·<=toll:zec S:J"' ula··i .. e . massi:e eart hy 
r f• ''- a r >fnL a •• 
Textures and recrysta~.ization: Quan:: te fragne"tS ctre fo1iateo to strongly re -

r a1 Zt: '~le gr-a" • • · 1} SUtUt't:d and intc-rlOC ing: folioi:.ed sericite ri ms 
la•·ge · grc:'r , c ou· 20 o· g··ains and rr:atri> ,..~~t_/Stallizeo. 

Struc tures· bc::Oding Struct:.n,.. are no Obv ior s , &ragme \. 5 show no ;:>referred 
' .- ai:. o· r.cav~es ar·· no concentr·ated, bu shO\'. eoual ai s+ribu ior. 

Commt! or::. oP ~.>enesis : ... o ai ... eren: typeJ ~ uuartzite &ragrrents ' f o1 ia t e ard re-
...... ., ,.''12e arP; <-ou,..ce te• .. cdn wi;;h h1or-hemat1te 'as::>e l or banded ir·or &o .. mation . 
Sorrre clea• unstrdined Cj la··t: 1s u . oica i r:gin. Rocr not metamorphoseo er ough to 
lose br·io r~::d color- . 

Rock ~ame: i1emati ic ...,ua•::- jasper- qua r!:zi te granule> conglomer-a te 
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THI~ SECTI ON DESCRIPTION 

Site :-iumber . c . Sampl e ~umber: 154015 Code : ·• 102 

Percent Fragments: 65 Percent 1-'..at:rix: 29 

Perc ent Heavies & Mafi cs : 6 Stain: s~~ong bric ~ red hewa:1te stain 

Rock Type : '·'cza<.za C ng1 r "-'rdte Slratigraohic Gro1..o: ·~aza tza 1 Grouo 

FRAGME :-."":"S : percentages are based on 100 fragments) 

Tvee 0< color Percentas e Grain l ength varia t ion Rouncness Axia l ra tios 

~ u=- . /. t. - 3 ~ub- r urJe ~ , : '-
:Jed Jdspe ;: - 2.5mm Sub angular· 1 :2 (contains 10- 50~ 

nema:ite) 
t - 2r.u ~ounded 1 : 1 

6. - 1. Jllr Sub-rounded 1 . 2. 5 
a - ')rl! !\ngular 1 :4 

1 - ~:T RoLndea 1 : 1 ;: 11 a ted 

MATFIX & H£..;\'E S : percentage s ar~ oased on 1rn• matrix & ~-avies 

Tyoc P~::- .... enta.::e Size range ::>escrietior: 

I ;)([l Rec~ys·atlizeo an ... s r.··eoded 
5 7 - . 02iriP :nterst1t1al and gra in-aggreoates up o 

- .09:n 
- .07m 

.5 - .D7rm> 
1. 5 . 11Tl 

Ht!l' • t 1 - 0. 05n• 

• t 11111 

Jerr tal gra in- gone to ne~ra-..ite 
tc•cular and r'aty rrysta 1 s . regro ;t s 
s~bhearal w it~ vercro~t~s 
Sub-,. una eo 
t 1 -era · r of speculari~e aro colo r s tain 

Interstitia~s ::,.-,.1 ·t,o rla•eo:. and c.lurnr • r->cr-_;s:al1"zt:C spe ular"i-e. mass• 1e ean hy 
ner c. . t' d'"" Jl'l~ a' 
Textu res and rec r ys ta .• ization: Quill tz tE fr·agrr•erts are foli ated to str·ongly re

C. ,.../ rd 1 ze •IJE:• or·a~r ,, . ,_, Slitul'e d and :PtE •'lOding~ folidted Se•·ici <.e rims 
lal'ge• gr·c· r _. c ou · ?0 o· g· cins ilnd rr.at r ix ··ec, ;s-.:alli zea. 

Struc t u res· 
. ·-n at o· 

Dedding s-cruL ·.Jr• ere not Ob\iO' s . ~ragme'ltS show no ;lre~err·c::d 
nc::a\les are r • or centrated, bu sno1·· equal ais ribu ior . 

Commt: nt~ OP ~enesLs: 

~r~ 'J ''ze are 
Some clea• un.trained 
lost orid rta color·. 

T. .. o oi f&erc::n:. tJpe_ .r: -.uar t.z te frag"'ent s ' f olia t e ard re
ou • ce te ···ai wi r h 1 Qh- hema ':.e j a soer or banded i r·or ro·-mation . 
q1crt~ 1S o vt'cari ori gin. Rocr not metanorohoseo enough t o 

Rock ~ame : riema: itic uua•::- jasper- ouartz'te granulP cong1omera:e 
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SITE AND SAMPLE DESCRIPTION 

Site Number : C 2 Sample Numbe r : 154017 Code : S 105 

Locatio n: Christopher t~t n . Fire Rd. Scintillometer Counts: 100 

Quadrang le : Promontory But te U Value (U /NT ) ppm: 1. 6 

Sec. , h1p, Pa . : Sl , l Or·:, 12E 
Coor d inates: 34°17' 08", 111 ~ 02 ' 28" 

Geologic Uni t: Scanlan boulder congl omerate 

Stratigraphic Gr oup: Apac he Group 

SITE GEOLOGY : Scanl an boulder conglomerate occurs as an anomalously thick channel 
deposit cut into a pa l eobedrock of Mazatza l quar t zite. It is overlain by f lat
lying sandst one of upper units in t he Apac he Group (Dr ippi ng Spr ing?) . The 
conglomerate apparently is a sl ope (rive r chasm?) deposit wi th about 800 vert ica l 
feet outcrop. It is composed of most ly boul ders of Mazatzal quartzi te in an 
oxidized , limonitic, muddy matrix of poorly sorted sa nd, silt c lay and gravel. The 
boulder conglomerate may have been deposited on a s eep pa l eoslope, but by -fl uv i~l 
processes because of the wel l -rounded bou lders . 

var i a b i lity: Boulder si ze varies from 3.5rll dovm to a common size of lm for lar9e 
boulders. The most abundant s 1ze bou l der is 30-50cm and i ncludes Mazatzal quartzite , rE 
aphanitic rhyoli te and purple rhyol ite types . The congl omerate fines latera lly 
(to west) and down s l ope (up section). Some sandy laye rs are i nterbedded wi th t he 
boulder conglomerate . 
Sed imen ta ry Struc t ures : Bedding is crudely defined by alignment of t he la rge r boulders 
01 by sandy lenses but in most places is van1 shingly poor to absent. No cross 
bedding is evident. 

De posi t i ona l Environment : A steep (up to 30) river chasm or stream channel (subject 
to stonn washes) originating near a paleohigh of Mazatzal quartzite. Oxidiz i ng f luvial 
conditions here compared to reduc1ng submarine conditions further south. 

SAMPLE DESCRI PTION : Pebbl e to cobble size {20- 70illn) f ragments of Mazatzdl quartz1te, 
rounded to ~ubangular, li2 in a f;ner grained matrix of sand, si l t and cl ay si ze 
material supporting smaller granule size fragments of altered quartzite , rhyolite , 
jasper , shale and altered volcanic (?) rock. Maza tzal quartzi t e f ragments are dark 
maroon and well bedded. The conglomerate matrix is a dirty reddish- brown, limonitic , 
poorly-sorted sandy mud which contains spherical patches of whitish cl ay not stained 
by geothite or limonite. 

Sampler : P. Anderson Date : Sept. 20 , 1979 
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THIN SECTION DESCRIPTION 

Site Number: C 2 Sample Number: 154017 Code: S 105 

Percent Fragments: 90% Percent Matrix : 10% 

Percent Heavies & Mafics: 1% Stain: Orange hematite stai n 

Rock Type: Scanlan Conglomerate Stratigraphic Group : Apache Group 

FRAGMENTS : (percentages are based on 100% fragments) 

Type & color Percentage Grain length variation Roundness Axial ratios 

Quartzite 95% 68 - 4mm Rounded 1:2 . 5 Mazatzal 

Jasper 5% 7.5 - 2mm Sub-rounded 1 :3 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies ) 

Type & color Percentage Size range 

Feldspar (?) 20% 

Seric i te 20% 
Clays 20% 
Hematite (goethite)20% 
Carbonate 10% 
Quartz 10% 

0.4 - 0.051T1ll 

0. 05 - 0.011T1ll 
Less t han .Olmm 

powder 
O.Olmm 

1.0-0.lmm 

Cement: Hematite and carbonate 

Int~rstitials~ Clay and hematite (geothite) 

Description 

Interlocking (adularia?) crystals composi ng 
r ims of spheres 
In cores of spheres 
In matrix and ri ms of spheres 
Concentrated in matrix, none in spheres 
In cavities between grains 
Angul ar broken gra ins 

Textures and recr ys ta llization : Large Mazatzal fragments are hematite-and clay-altered 
at rims by oxi dat ion, matrix i s angu l ar, poorly sorted and composed largely of 
uncryst allized cl ay material 

Structu r~s : Concretionary (?) spheres of feldspar (adul aria?) seri cite and clay have 
formed i n matri x between fragments. Conglomerate is fragment supported. 

Comments on Genesis : 
Derived di rectly by erosion of Maza t zal Group source material, deposited in loosely 
consolidated mat r ix. 

Rock Name: Scanlan boulder conglomerate of Mazatzal quartzite fragments in 
hematitic muddy ma tri x. 
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SITE AND SAMPLE DESCRIPTION 

Site Number: c 3 Sample Number: 154018 Code: S 102 

Location : Chamberlin Trail Scintillometer Counts: 120 cps 

Quadrangle: Young U Value (U/NT ) ppm : 2.2 

Sec . , Twp, Ra .: 56,10 1, 14 E Coordinates: 34 °14'36", 11 0°57'29" 

Geologic Unit : basal Scanlan conglomerate 

Stratigraphic Group : Apache Group 

SITE GEOLOGY : Scanlan sits uncomformably on Mazatzal quartzite here and is composed 
of very angular pink, red and white , well-bedded Mazatzal quartzite fragments from 5 to 
30 em long in a blacki sh (probably carbon-bearing) muddy to sandy matri x. This is 
overla in by sandy brown sandstones , probably Dri pping Springs Fm. To south are 
strik i ng white t o pink,highly angula r Mazatzal quartzite cobbl es i n a dark hematitic 
matrix, and further south near C4 i s coarse boulder conglomerate up t o 85m 
thick of Maza t zal quartzite boulders in a goethitic mat ri x. 

variabi l ity : Scanlan is l ess than lm thick at sampling point and variabl e rad io
activity from 80 to 160 cps . To south thi s thickens to 10- 15m with dark hematitic 
matrix then further south to coarse boulder conglomerat e with counts from 120 to 
170 cps . 

Sedimentary Structures : Very littl e good bedding is observed, some cross bedding 
seen in sandy t o gritty layers and outlined by hematite concentrat ions. Poor so rting, 
strati fic~tion or imbrication in t he fragment - supported congl omerate. 

Depositiona l Environment: Thi s samp le is very close to t he northern lap ou t of 
Scanl an against Christopher Mounta in , so a rap id southward thi ckening of stream talus, 
a debr is slope , or a shore edge i s represented. Mos t l ikely is braided stream 
channels because of the variabl e la teral thickness of t he conglomerates. 
SAMPLE DESCRIPTION : 
Fragments of whi te to pinkish Mazatzal quartzite 40 to 30mm,and more commonly 

20 to lOmm, li e in a dark greeni sh gray to yellowi sh-brown l imonite-stained matrix . 
Fragments are subrounded to angul ar , but t he small er quartz grains are rounded. 
Most fragments are el ongate parall el to bedding and define the bedding. Matri x 
material includes grit- si ze qua rtz grains, sand and ~ilt but abundant yellowi sh 
brown clay . Hema ti ti c quartzite, red j asper and sericitic quartzite are other l ess 
common varities of fragments. 

Sampler: P. Anderson Date: Sept . 20, 1979 



THIN SECTION DESCRIPTION 

Site Number: C 3 Sample Number: 154018 Code: S 102 

Percent Matrix: 25% Percent Fragments: 75% 

Percent Heavies & Mafics : 20% Stain: some red hematite stain 

Rock Type: Scanlan Conglomerate Stratigraphic Group: Apache Group 

FRAGHENTS : (percentages are based on 100% fragments) 

Type & color Percentage Grain length variation Roundness Axial ratios 
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Quartzite 60% 30 - 3nm 
3 - lmm 
8 - 4mm 
3 - lrrm 

Sub-rounded 
Rounded 
Sub-angular 
Sub- rounded 

1:1.5 Mazatza l 
Qua rtz 25% 
Hema t ite- seri cite 10% 
Chert 5% 

1 :1 Some volcanic 
1 : 2 . 5 Scan 1 an rna t r i x (? : 
1:2.5 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies) 

Type & c 1lor Per centase Size range Description 

Quartz 3% 0. 2 - .02mm Angu lar broken grains 
Cl ay 0% .Olnm Brown- sta ined matrix mass 
Specul ar i t e 10% .1 8 - . 02nm Angular ghost grains 
Hemat i t e 15% . 02rrm Breakdown of specula r ite 
Sericite 3% 0. 3 - .02mm Oversrowths, some interstitial 
Feldspar 2% .0. 2nm Angular broken grains 
Zircon 1% .01111ll Rounded detrita l grains 
Carbonate 1% 2mm Long i nterstia l patches 

Cement : Carbonate , earthy hematite 

Int:!rstitials: Patchy and earthy hematite, clays 

Textures and recrystallization: Large quartzite fragments are strongly recrystallized 
but Scan l an matri x mater iai i s completely unrecrystallized. Angular ma trix quartz, 
hematite and fe ldspar in a mat rix of brown clay are interstitial to touching fragments. 

Structures: No bedding or cross bedding apparent. Hematite & sericite & clay frag-
ments are either altered hematitic rhyolite or a redeposited piece of Scanlan matrix . 

Comments on Genesis: Essentially all large fragments are clearly of Mazatzal
quartzite orig in, recrystallized and deformed before Scanlan deposition. Poor sorting 
and angulari ty of matrix implies rapid deposition in oxidizing conditions. 

Rock Name : Fragment-supported Scanlan conglomerate 
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SITE AND SAMPLE DESCRIPTION 

Site Number: C 4 Sample Number: 154021 Code: M 211 

Location: Chamber lin Tra i l Scintillometer Counts : 110 cps 

Quadrangle: Young U Va lue (U/ NT) ppm: 1. 6 

Sec ., T~1p, Ra .: S6 , l ON , 14E Coordinates : 34c. l4' 20" , 110°57'34" 

Geologi c Uni t: Maza~zal quartzite and gri t 

Stratigraphic Group: Mazatzal Group 

SITE GEOLOGY : South of C 3 the Mazatzal underlying Scanlan consi sts of grit layers 
interbedded with coa rse- t o medium-grained cross-bedded quartzite. Specul arite and 
other heavi es are concentrated commonly al ong foreset beds but al so in di screet 
lamina t i ons . Thi s area wa s sampled principally to see wha t types of heavy metals 
are concentrated in these beds . Scint illometer response i s uniformly 105-11 0 cps , 
without any special hi ghs . 
Grit to granule conglomera te l ayers are up to 50 em wide but commonly 10- 20 em wide 
and constitut e about 30% of the section. 

variabi l ity : Good foreset bed s wi th specularite are devel oped in sandy layers which 
are interspersed by quartz- jasper grit or quartz-granul e conglomerate . 

Sedimentary Structures: The foresE:t beds are most commonly planar truncated; these 
pl ana r cross bed sets are very abundant wi thout trough cross beds, and current 
az imuths are variable . 

Depositional Environment: Cross beds suggest a beach environment where washing and 
recutti ng i ncreased sorting and winnowed heavies to concentrate them as foreset beds. 

SAMPLE DESCRIPTION : Maza tza 1 grit here is pale brick red to pa 1 e rna roon, quartz
rich and shows thin (l- 2mm) specul arite- r i ch laminations over a Scm-ampli tude cross
bed set . Adjacent matrix i s sand-ri ch wi th white materia l (clay?) cementi ng the 
sand grains. Fragments (5-l Omm l ong) are mostly (80%) well-rounded,milkyJcomposite 
quartz grains, lesser j asper (10%) and chert (10%). Longer fragments are genera lly 
parall~l to bedding, but specularite is seen on ly on cross-bed sets. 

Sampler: P. Anderson Date: Sept. 21, 1979 
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THIN SECTION DESCRIPTION 

Site Number: C 4 Sample Number: 154021 Code: M 211 

Percent FragDlents: 37% Percent Matrix: 55% 

Percent Heavies & Mafics: 8% Stain: maroon hematitic stain 

Rock Type: Maza tza l Cong lome rate Stratigraphic Group: Mazatzal Group 

FRAGMENTS : (percentages are based on 100% fragments) 

Type & co lor Percentage Grain lengt h variation Roundness Axial ratios 

Mi 1 ky quartz 50% 10 - 2mm Rounded 1 :1 . 5 
Gl assy quartz 20% 3 - lmn Rounded 1 : 1 volcan ic origin? 
Quart zite 19% 14 - 3.5mn Sub-rounded 1 :2. 5 hematite stained 
Jasper 7% 2. 5 - lmn Sub- rounded 1 :1 . 5 
Chert 4% 2.5 - lmm Sub-angular 1 :2 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies) 

Type & color Percentage 
Quartz 43% 
Specularite 21% 
Specularite 3% 
Hematite 5% 
Sericite 1% 

Clay 2 1 ~ 
Zircon 1 
Jasper & Chert 5% 

Size range 

1 - .Olmm 
0. 7 - . 16mm 
.02 - .Olmn 

. 007mm 
0.2 - 0.6mm 

. Olnnn 
0.4 - .Olmn 
1 - 0.5 

Description 

Recrystal lized, polygonized & shredded 
Sub-rounded, detrital grains 
Acicular & platy crystals, regrowths 
Breakdown of speculari te and in matr ix 
Interstitia l to and foliated 
around grains and in clumps 
Recrysta 11 i zed 
Partly ... ltered 
Rounded detrital grains 

Cement: earthy-red hematite and quartz reg rowths 

Interstitia ls: Hemati te, leucoxene (?) , cl ay 

Tex tures and rec rystallization: Many quartz grains are interlocking and sutured es
pecially in the matrix , quartz shows undulose extinction , is recrystallized and some 
grains are polygoni zed; rock texture is about 25%. rer ~ystallized 

Struc tures: Well-bedded; specularite is concentrat~d on bedding and cross-bedding 
planes; most fragments are concentrated in a 35mm wide bed. 
Clay ma ter ial rims t he edges of larger fragments . 

Comments on Genesis: Large, highly strained quartzite grains suggest proximal meta
morphic source with detr ital specularite and zircon. Clear glassy quartz grains are 
probably of vol canic origin but conglomerate too mature and well sorted to conta in 
volcani c rock f ragments. 

Rock Name : Maroon hetnatiti c and specul ariti c qua rtz-quartzite granule conglomerate 
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SITE AND SAMPLE DESCRIPTION 

Site Number: c 5 3ample Number: 154022 Code: M 201 

Location: Ellinwood Ranch Scintillometer Counts : 1 OOcps 

Quadrang le: Diamond Butte U Value (U/ NT ) ppm: 5.7 

Sec . , Tv1p, Ra .: 517 , 101 , 13E Coordinates : 34°12 '28" , 111 ~02' 38 " 

Geologic Unit: Mazatzal grit to congl omerate 

Stratigraphic Group : Mazatzal Group 

SITE GEOLOGY : Between Ellinwood Ranch and Hai gler Creek, Mazatzal quartzite is more 
deformed and metamorphosed than in other parts of the Christophe r Moun~ain region . 
Much red hematite is recrystallized to specul arite and orig inal detrital specul arite 
is concentrated as dark bands lmm to 40cm wide,a s bedding planes, or as foreset-bed 
~e ts. Pebble conglomerate to grit layers range from 5cm to 30cm wide in a pre-
Jminantly quartzitic rock . Conglomerate interbeds consist ma inl y of gri t to granule 

si ze and are 70% wh ite quartz fragments, 10% j asper f ragments, 10% chert and 
qua rtzi te, and 101. red-altered rhyolite fragments. 

variabi l ity: Main difference between here and site C 4 is the higher grade of 
metamorphism and deformation here. Specularite content of matri x va ries from 20 to 40% 
down to 2X. Over 15 grit horizons comprise sample, but al l unifom1 scintillometer 
response of 90 to lOOcps. 

Sedimentary Structures: Cross bedding with well - developed heavy minerals (mainly 
specularite ) on foreset beds ; lensoidal grit and granule conglomerate layers, 
but some are continuous for up to lOOm. 

Depositional Environment: 
Analogous if not identical to C 4 (beach). Possibly alluvial fan because of 
lensoidal grit and granul e conglomerate layers. 

SAMPLE DESCRIPTION : 
Quartz- jasper grit to pebbly conglomerate is about 70% fragments consisting of 2/3 
wh ite quartz and l /3 red jasper, pale pink chert, and pink-altered microphenocrystic 
rhyolite . The matrix is domin3ntly quartz and fine-grained sericite. Speculari t e 
is not abundant (5-1 0% of matrix). A sutured, i nterpenetrating fabric i s evident 
along with s light flattening of fragments and tectonic el ongation. Rock is a 
recrystalli zed, re latively hard, dark maroon grit to granule clonglomer·ate. 

Sampler: P. Anderson Date: Sept. 21, 1979 
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THIN SECTI ON DESCRIPTION 

Site Number: C 5 Sample Number: 154022 Code: ~1 201 

Percent Fragments: 35% ? Percent Matrix: 60% 

Percent Heavies & Mafics: 5% Stain: pa l e maroon hematiti c stain 

Rock Type: Mazatzal Conglomera te Stratigraphic Gr oup: t~a za tza 1 Group 

FRAGMENTS : (percen tages are based on 100% f r agments) 

Tn~e & color Percenta8e Grain lensth variation ~ness Axial ratios 

Qua rtz 75't 6 - lrnm rounded 1 :2 
Chert 6X 4 - lmm rounded 1 :4 
Jasper 8% 4 - l nm sub-rounded l: 3 
Rhyol ite 6X 5 - 2mm sub-rounded l : 2 
Quartzite 5% 4 - lrnm sub-rounded 1: 2 

MATRIX & HEAVIES : (pe r centages are based on 100% matrix & heavies ) 

T;z:oe & color Pe:rcentase Size ran8e DescriEtion 

Quartz 471 0.8 - O.l rnm Strained in rna tri x 
Ser icite 35~ 0. 2 - 0. 02mm Recrys tallized from cl ay matrix 
Specularite 1 o, 0 . 3 - 0.08mm Ma in ly detrital , some inters t itia l patches 
.Ja sper 3X 0. 5 - 0. 2nm 
Chert 4'k 0. 5 - 0. 2mm 
Zircon 1. 0. l5mn altered but unzoned 

Cement : Recrystallized, earthy hemati te gone t o speculari t e 

Interstitials: Recrystall i zed quartz, serici te , specularite, minor earthy hematite 

Textu r es and rec rys tall ization: Most qua rtz fragments undul ose and polygonized; matrix 
quartz and ser ici te recrystal l i zed; quartz in quartzite fragments strongly fo liated 
and shredded; sericite f oliated around qua rtz fragments; sutured grain boundaries 
abundant. 
Structures: bedding planes defined by abundant matri x sericite in some zones , abundant 
detrita l specul arite, zircon and f ine-grained qua rtz in other zones. Ma t r ix qua r tz and 
fragment s partly aligned but not well bedded . 

Comments on Genesis: Moderate-energy depositi on Lut no indication of pal eo-env i ron
ment. Quartzite f rom the Alder group wa s present in source area , but non-volcanic 
quartz wa s the mai n source material. 

Rock Name: Moderate ly recrystallized quartz-r ich grit wi t h chert, j asper, r hyolite 
and quartz i t e fragments . 
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SITE AND SAMPLE DESCRIPTION 

Site Number : C 6 Sample Number: 154024 Code : M 201 

Location: Lost Camp Canyon Scintillometer Counts: 92 cps 

Quadrangle: Di amond Butte U Value (U I ·r ) ppm: 2. 7 

Sec. , Tv1p, Pa .: 532 , n ·., 13E Coordina tes : 34 °ll ' 30" , lll 04'20 

Geologic Unit : quartz-ri ch Mazatzal grit 

Strat igraphic Group : Mazatzal Group 

SITE GEOLOGY : This sample is representative of the southern fold -core extens ion of 
Mazatza l quartz1te of C5 extending south across Haigler Creek. Quartzite uncomform
ably overl i es rhyolite on both si des , i s sheared at its contact and much of t he 
outcrop is ox id i zed (al ter ed) . Mos t of the quartzite section i s pale maroon, abundant l 
cross- bedded wi th some foreset specul arite concentrations and it contai ns qua r t - r ich 
gri layers from 5 t o 15cm wide . Coarse gra ined fragments are absent. Where sheared 
the grit appears as a pale maroon sericit i c schist with lumps of sheared quartz, chert, 
jasper and quar tz ite gra ins fl attened parallel to foliati on (axes 1 :5:7). 

variabi li t y: Li ttl e radioacti ve (90cps) or grain-si ze variability at this si te bu 
uni formity of sand to grit si ze grains and lack of cocrser fragments is in marked 
contrast to out crops further north . 

Sed imen tary St ruc tures : Abundant but small -scale planar cross beds , gritty' l ayers 
and heavy mineral concentrations less frequent than furthe r north. 

De positiona l Environment ; All featu res indicate lower energy or more uniform energy 
conditions here than fu rther north, suggesting deeper water, offshore condi t ions of 
submarine environment (below wave acti on). Also poss ibly alluvial - fan conditions 
bu less likely . 
SAMPLE DESCRIPTION : 

Gr1 t con t a1ns mostly qua rtz (50) , cher t (25~ 1 , quartzite (10%), ja sper (10), 
and chalcedony ( 5<) fragments of uniform 4 x 2mm size , elongate" (partly sutured 
and recrystalli zed) in an oxidi zed, hemat i t ic, dark-red ~atrix of finer sand, silt 
and hematite. Fragments are 60 t o 70% of rock, with some layers fragment- s~pported , 
others mat 1x-supported. Fragments and matrix quartz are well rounded but general ly 
not high sphericity . Fragment elongation coul d be deposit i onal preferred or ientation 
or tectonic, as weatheri ng ri ms do not permit an est imation of grain suturing. 

Sampler : P. Anderson Date : Sept. 22, 1979 
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THIN SECTION DESCRIPTION 

Site Number : C6 Sample Number : 154024 Code: M201 

Percent FragDlents : 53~ Percent Matrix: 44% 

Percent Heavies & ~fics: 3% Sta i n : dark maroon hemati te stain 

Rock Type : Mazatzal Conglomerate Stratigraphic Group: Mazatzal Group 

FRAGMENTS : (percentages a r e based O tl 100'7. fragments ) 

T;tEe & color Percentage Grain l engt h variation Roundnes s Axia l rati os 

Cl ear quartz 35 " 4.5 - 2.0rrm Rounded 1 : 1 . 5 1 ncl . muscovite 
White quartz 25~ 5.7- 3. 0rrm Sub-rounded 1 :2 
Chert 16'r 6.5 - 2.3mm Sub-rounded 1 :2 some met achert 
Jasper 10"' 4. 7 - 2.0rrm Sub-rounded 1 :2 
Quartzi te 12 5.5 - 2.0mm Rounded l : 2 
Serici ic 2% 4.0 - 2.01T1Tl Sub-rounded 1 :2 r hyo 1 i te 

XATRIX & HE.oWIES : (percentages are based on 100% matrix & heavies ) 

T;tEe & co lor Percentage Size range Desc ription 

Quartz 60 1.0 - O. IITITl angular 
Chert 8 2.0- 0. 5mm smaller subangular equivalent of fragments 
Jasper 5 ... l. 0 - 0. 5mm poorly formed angular grains 
Hematite 19" powder red earthy matrix cement 
1 ays 5% . 01 nun absent in some layers 

Serici te 2 0.4 - O.lmm overgrowths i n & on edges of quartz fragments 
Zircon l 0. 2 - 0.04rrm euhedral in quartz grains 

Cemen t: : mainly ea rt hy hematite 

Int::e r s titia ls: cl ay & hemat i te 

Textu res and recrys ta l li za tion: Significant number of quartz grdins (clear and white) 
are aligned and stra i ned, quart zite gra ins are strongly shredded and foliated, chert and 
j asper are polygonally recrystallized; ma tri x i s unrecrystallized and shows interstit ial 
texture 
St ructu res : Cl ays present in some bedding un its , absent in others , fragments show 
prefer red orientation from either deposi ti on or ~train ; no specula rite concentrations ; 
bedding is defi ned by fragment distribution,not by heavi es or gra in- size differences . 

Comments on Genesis: Several types of quartzites, recrystallized chert, jasper, 
muscovite-bearing quart z and strained-quartz fragments in source terra in suggest ing 
complex metasedi mentary source area; rock is low enough grade to preserve ear thy 
hematite . 

Rock Name: Hematit ic red quartz-quartzite- chert granule conglomerate 
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SITE AND SAMPLE DESCRIPTION 

S it e Number : C 7 Sample Number : 154025 Code : M 101 

Location : Horse Mtn . Scinti llometer Coun~s : 92 cps 

Quadrangle : Di amond Butte U Va lue (U /;>:T) ppm : 1. 20 

<;t:c ., .,.v1p, Pa. 53? , lli:, 13E Coor dinates : 34 14 '57" , 111 01'50" 

Geologic Unit: quartz - jasper gr1t conglomerate 

Stratigraphic Group: t~a zatzal Group 

SITE GEOLOGY The Maz3tzal quartzite on t he south side of Horse Mounta1n is 
mos ly maroon in color and composed of well - sorted medi um sand rj zed grai ns . The 
1uar zite has a shea red aopearance and some veins of remobilized quartz are present. 
learly horizon ally-lying Scanlan conglomerate rests on verti cally- dippi ng Mazatzal . 

Variability: Quar z1te varies from maroon \-lell- sortt' 1 quartz ite to grit y quartzite . 
~r t layers are lensoid and show well-defined cross-bedding with specul~rite 
concentrated orr bedding planes . Grits vary in size from 1 to 8mm, but average 
3- 5uun in length. Compositions of t he gri t varies from nearly al l quartz to mostly 
1uarlz, minor jasper and rare rhyolite. 
Sed imentary Stn:ctures: 
Plonar cross beclJ inq , emphasi zed by specularite concentrated on beddinq planes . 

Deposiciona l Envi r onment : Uniform energy conditi ons, depositing medium- yrained 
moderately sorted quartzites, pervade throughout t he section . Brief periods of 
higher energy are indicated by grit l ayers . Possibly a near- shore marine environment . 

SAMPLE DESCRIPTION : Maroon, medi um to coarse- grai ned quart zite, containing 
2 to 6mm-1ong sub-rounded, fragments, of mostly quartz, minor j asper and rare 
rhyoli te . The fragment to matrix r atio is 1: 3. Speculari te and l eucoxene (?) are con
ct::n .rated on cross-bedding pl anes, whi ch occur in 2-7cm sets . Recrystall ization 
of th~ quartzite is evident i n t he sutured character of the matrix . Some veins of 
remobi' ized white quartz are present. 

Samp ler : K. Wirth Date: Sept. 22 , 1979 
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THI~ SECTION DESCRIPTION 

Si te Numbe r: C 7 Sa.mp le ~umber : 154025 Code: ·~ 101 

Percent fragments : 62% Percent Mat rix: 30"' 

Percent Heavies & Ma fics: 2 Stain : '!laroon hematite stain 

Rock Type : Ma,atza l Conglomerate Stratigraphic Group: Mazatzal Group 

FRAGHE~S · (percentages are based on 1007. ~ragmeors) 

:"vEe c. colo r Percentage Gra!.n lens th varia tion Roundness Axia l ratios 

.-.hite wa1 tz 65 5.5- 1 . 5nm 0 nunded 1 : ~ . 5 
as per 9 2.5- 1 . 5mm Sub-rounded 1:2 

'-her 7 1 . ')nm Sub-rounded 1 :2 
~uar 1i;.e F 4.5 1 . :JI!Un Rounded 1 :2 
Rhyol · ;.e (?) 3 3.0 - l.:Jmm Rounded 1 : 1 se ri c 1 t 1 c 

:1A l:<.LX :. HEAV'!ES : fperceo tages are based on 1007. matrix & heavies ) 

Tv pe & color 
~udrtz 

" ay 
Speculal"i te 
Hematite 
~l•yo 1 i te (?) 
Che1·t 
- ~ r or 

l • uc.. t-e11e 

PercE:. n ta ..&!:. 
6) 
15 
12 

? 
l 

size rans e 
1.5 - 0.2mm 

.Olrnrn 
0.17 - 0.18rnrn 

powder 
0 2 - 0. 4mrl 
1.0- r.5mm 
0 . 18 - 0 . 1 Omm 

0.15mm 

Description 

Subrounded discreet grains 
Interstitial brown material 
Subrounded detrital grains 
Al eration of Specularite and d1sseminated 
Hematite-sericite-quartz fragments 
Smaller subangular fragments 
altered, some metamict 
concentrated in specularite bed 

c ement: Some fine grained sil1ca in veinlets and between grains, hematite 

Intersritials: Clay & hematite & sericite 

Textures and recrystallization: Quartzite and quartz fragments are recrystallized and 
polygonized but grain - grain - rnatrix relations s how no recrystallization. Fragments 
con acting but no suturing, minor contact- point strain; black rim to most fragments; 
specul arite partly broken down to hematite. 
St ruc t u res : 
Good bedding-cross bedding se ts i n one area emphasized by speculari te, leucoxene and 
fine grained quartz; fragment concentrations , clay matrix and elongate fragments 
defi~P bedding elsewhere 
Commenu. on Genesr.s: Mainly s trai ned to foliated quartz and metased imentary rocks 
1n source terrain but conglomerate is barel y deformed and recrystal lized. Low stra in 
and little recrysta l lization of original ox idized-hematite condition . 

Rock ~ame: Well-bedded, cros s- bedded, hema t itic-specularitic quartz-quartzite grit. 
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SITE AND SAMPLE DESCRIPTION 

Site Number : C 8 Samp le Number : 154026 Code: M 201 

Location : Horse Mtn. Scinti llometer Counts : 93 cps 

Quad rangl : . Diamond But te U Va lue (U/NT ) ppm: 1.40 

Sec ., Twp , Ra.: S9, 10N, 13E Coordina t es: 34°13 ' 31 , 111 °01'43" 

Geologic Unit: quartz - j asper- rhyol ite gr i t 

Stra t igr aphic Group: Mazatzal qua rtzite 

SITE GEOLOGY : Vertically- dipping ma roon quartz i te rests unconfcrmably on earthy 
hematite-red rhyolite . The quartzite i s for the mos t par t pure except for occasional 
t hin layers of grit or dark maroon shale. Grit layPrs are dominat ed by whitr Jartz 
grai ns of 1 to 51l11ll si ze. Ni ner j asper and rhyo1ite and rare shal e rip- up fragments 
are also present in grit layers. Detrit3l speculari : e i s present on some fo reset 
and planar cross-berl set beddi ng planes. 

vari ab i lity: The quartzites va ry from dark maroon to pale orange i n co l or. 
Grai ns are mostly medi ur s~nd - si zed and sub- rounded. Occas i onal coarser gr1 t 
layers and finer shale layers are interbedded, but do not make up more than 10% 
of the total outcrop. 

Sedimentary Structure ~· Planar cross-beds of 7-20cm thi ckness are common t hroughout; 
mudcracks ·lith thi ck red hematite are present in more shaley l aye•·s . 

Depos i tiona l Envi ronment: Uniform conditions,depr ~ing medi um-grai ned quart zite, 
pervaded throughout much of the hi story of the sect Jn. Short per i ods of higher 
and lower energy and eme rgence are indica ted by grit and shale layer s with mudcrac ks. 
Foreshore t o backshore env ironment . 
SAMPLE DES CRIPTlON : Maroon quartz ite with matrix- supported fragments occur in a 
rock wi t h 85% md trix. The matrix is medium grained and moderately wel l - sorted within 
l ocal layers. Quartz and jasper are t he main grain- types i n t he matrix . Sub-
angular to sub- rounded fragments of mainly quartz , mi nor j asper, rhyoli te and apparent 
rare shal e ch ips average 1 to 5mm in length. Some recrystallizati on is evidenced 
i n the sutured grai n boundaries and veins of r~nob il i zed quart z. Some detrital 
spprul ari t e i s present on bedding planes . 

S .!mP l er : K. Wi rth Date : Sept. 22, 1979 
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THIN SECTION DESCRIPTION 

Site Number: c 8 Sample Number: 154026 Code: M 201 

Percent Fragments: 30" Percent Matrix: 67% 

Percent Heavies & Mafics: 3% Stain : pi nk hematitic stain 

Rock Type: Mazatzal conglomerate Stratigraphic Group: Mazatzal Group 

FRAGMEm'S : (percentages are based on 100% fragments ) 

!Iee & color Percenta&e Grain lensth variation Roundness Axial ratios 

white quartz 84% 7.5 - 1 . Snrn sub-rounded 1 :2 
jasper 4% 3.0 1 . Snrn sub-angular 1 :2 
rhyolite 2% 4. 7 - 1. Smr sut:- angular 1 :2 
chert 3% 2.8 - 1. Smm sub- rounded 1 :1 . 5 
sericite 2·. 2.0 - 1. Smm sub-angul ar 1:2 .5 
quartz ite s·_ 2. 0 - 1 . Snrn sub-a ngular 1 :1 . 5 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies ) 

rz~::e & color Percentase Size ran!Se Description 

quartz 55% 1. 5 - O. lnrn mai nly recrystallized 
seric i te 27% 0.08 - 0.02rrm well recrystallized felted mats 
chert 7% 1. 5 - 0. Srrm recrystallized 
jasper 5% 1.0 - 0.2mm up to 70% specularitP 
specularite 5% 0.3- O.OSrrm highly spherical, detrital grai ns 
hematite 2% O.Olmm local alterat ior of sericite 
zircon 1% 0. 08mm well crystalli ne 

Cement: mi nor earthy hemat i te, recrystallized quartz 

lnte rs titia l s: seric1te, (clay?) , hematite , recrystal l i zed quartz 

Textures and recrystallization: most matrix quartz and fragmen t quartz (& chert) 
are significantly recrystall ized ; serici te mats are completely recrystal li zed from 
clay ; grains sutured and interlocking ; heavies interstitial; quartzite grains 
strongly fol i~te. 
Structures : 
Planar cross bedding structures are defined by concentrations of specularite and 
hemati te in bedding pl ~1es. A 12mm-thick bed of coarse fragments defines bedding 
direct ion in an otherwi se equigranular- textured rock . 
Comments on Genesis: 
Rock derived from erosion of a mature quartz-rich terrain with minor volcanic, 
metamorphic and jasper-chert rock types as well . Significant post-depositional 
metamorphi sm is shown. Heavy fraction is detrita l specularite mainly. Depos i tional 
environment is well washed and sorted. 
Rock Name· 
recrystal1ized quartz-ri ch , quartzite-chert grit 
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SITE AND SAMPLE DESCRIPTION 

Site Number: c 9 Sample Number : 154046 Code: M 212 

Location : Young - Heber Rd . Scintillometer Counts: 90 cps 

Quadrangle: Young U Va l ue (U/NT ) ppm: 0. 70 

Sec . , Twp, Ra.: S2 , 9N, 14E Coordinates: 

Geologic Unit: Metamorphosed Mazatza l quartzite to sparse conglomerate 

Stratigra?hic Group: Mazatzal Group 

SITE GEOLOGY : Outcrops on the highway north of Youn£ lie 100 to 200m from the 
contact of the (oung granite . This pink granite has int ruded and metamorohosed 
Mazatzal quartzite t o sufficiently high grade to destroy the hematitic appearance. 
The quartzite is white t hroughout but contains black fragmen t s and black lines 
marking bedding and cross-bedding planes . Except for the spa r~e bl ack fragments 
in some layers , he quartzite i s devoid of obvious grit or conglomerate. However, 
metamorphism has most probably po lygonized most of t he quartz gra i ns that werL 
ori ginally as large as t he j asper grains. 

Variabi l ity: Most of the section i s medium to coarse-gra ined quartzite with some 
rare grit layers but no obv ious conglomera te layers. Much of t he conglomer~te 
appeara nce could have been destroyed by metamorphism. 

Sed imentary Structures: Relict plana r cross- bedding i s abundant in t he quartz ite. 

Depositional Environment: In the absence of contradictory evidence,most probably 
eq uival ent to C 4. 

SAMPLE DESCRIPTION : The white quartzite cons i st s of an interl ocking mosaic of 
highly recrystallized quartz grains with finely disseminated muscovi te (1 %) and 
5 to 15% dark gray to black patches that in some places show sharp f ragment boundarie~ 
and el se\·•here difft:se grain-boundaries. In the core of several rounded black fragments 
are reli ct spots (~ - 3mm) of dar k red hematitic jasper indicating that the black 
fragments were j asper i n whi ch hematite is now metamorphosed to bl ack specularite. 
Fragments range f rom 15 to 5mm so quartz ite appears to be a metamorphosed sparse
jasper fragment conglomerate . Except for di stinct specularite concentrations 
on bedd ing laminati ons and cross-beds,few other sedimentary features remain. 

Sampler: P. Anderson Date: Oct. 2~ 1979 



THIN SECTION DESCRIPTION 

Site Number: C 9 Sample N•~ber : 154046 Code: M 212 

Percent FragDl•!n t s : 10% Percent Matrix : 85% 

Pe rcent Heavies & Mafics : 5% Stain: black to none 

Rock Type: Mazatzal quartz i te Stratigraphic Group: Mazatzal Group 

FRAGMEN'l'S : 

Type & color 

4ua rtz 
jasper 
specula r ite 

(percentages are bas ed on 100% fragments ) 

Percentc.ge 

100% 
Grain length variation 

5 - 2mm 
Roundnes s Axial r a tios 

very angula r l :2 
r.ot seen in this sect ion 
not seen in t hi s sec t ion 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies ) 

T:z:Ee & color Percenta~:je Size r an&e Descri j2tion 
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quartz 79% 2 - 0.4mm recrys tallized , shredded, polygonized 
mu scovite 10% 0.8 - .02nm recrystallized pl aty grai ns 
speculc:rite 7% 1 - . 04mm rec ry s ta 11 i zed 
specular ite 2% .5 - .04nm subhedra l det r ital 
hema t ite 1% mass i ve massive patches with muscovite 
biotite <. U, . 17 - .08mm with muscovite 
zircon 1% . 16 - .04mm rounded detrital 
chlorite < 1% .85mm small recrysta 11 i zed plates 

Cement: recrystallized quartz 

Inte rstitia ls: muscovi te, biotite, chlorite and recrystallized quartz 

Textures and recrystallization: quartz grai ns moderately sutured, strained , 
recrysta l lized, some shredding, fol iation and subparallel alignment; muscovite, 
specular i te and interstitial quartz are al l wel l-recrys ta l l i zed ; rock genera l ly 
an interl ocking mosai c of grains. 
St ructures : 
specul ar ite concentrations clearly define 1· to 3mm~ wide beddi ng and cross-bedding 
laminati ons 

Comments on Genesis: Very well - sorted, very mature quartz-specularit.e sand suggests 
quartz-rich source terrain and thorough winnowing and washing of quartz- specularite 
sand such as in a beach environment. 

Rock Name : specularite cross-bedded quartzite 
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SITE AND SAMPLE DESCRIPTION 

Site Number : C 1 0 Sample Number : 154111 Code : s 204 

Location : Chamberlain Trail Scintillometer Counts : ND 

Quadrangle: Young U Value (U by NT) ppm : 2.20 

Sec., Twp, Ra. : 56 , 10 ., 14 ... Coordinates: 34° 14 ' ~0" , 11 0° 57 ' 34" 

Geo l ogic Unit: Sca nlan cong lomerate 

Stratigraphic Group: Apache Group 

SITE GEOLOGY : A 5-8 meter thi ck Scanlan unit consists of fine-grained grey- black 
to brown specularite sandstone ard quartzi te . Interbedded are 40cm-thick 
conglomerate layers wi th angular pebble to cobble-size fragments of Maza t zal 
quartzite . Sample is close to C4 and Cl3. 
GR 310 spectrometer readings: Total counts 40.08cps; K=3.59cps; Th= l .24cps : 
U=l.56cps . Equivalents= 1.85% K, 11.9 ppm Th and 8.74 ppm U. 

varia bility: The Scanlan conglomerate shows a reduction in f ragment size and 
density near the top of the unit . It grddes upwards into shales which contai n 
ripple marks and mud cracks. The congl omerate l ayers t hemselves show l ittl e 
internal compositional or si ze variation . 

Sed imentary Struc tures: Mazatzal quartz ite fragment~ in the conglomerate show no 
preferred orientation, so bedding structures are undef ined. Rippl e marks and mud 
cracks appe~r in the shales immediately above the Scanlan conglomerate. 

Depositiona l Environment: A river channel type of environment is indicated by 
the lack of well defined bedding planes, angul arity of the fragments and by the 
poo rly sorted character of the conglomerate. Trend towards lower energy 
deposi tion with time is indicated by the f ining-upwards sequence. 
SAMPLE DESCRIPTION : 
Rectangular and angular fragments 18 to 70mm long are supported in a fine-
grained quartzite matri x in a ratio of 1:1. The matrix is well sorted and composed 
of well rounded quartz grains . The black col or of the matri x may be due ~o very 
f ine specularite or some carbonaceous material. Fragments are mostly white t o 
purple Mazatzal quartzite. Minor amounts of ~al e green chert and sub-rounded 
wh i te quartz are also present. Fragments show no preferred orientativn or 
imbrication. 

Sampler: K. Wirth & J. D. Loghry Date: Oct . 31, 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number: C 11 Samp l e Number: 154149 Code : M 102 

Location : Bear Flat Scintil lometer Count s: NO 

Quadrangle : Promont ory Butte U Va lue (U / NT ) ppm: 1.3 

Sec . , Twp, Ka . : S2 , ll N, 12E Coord inates: 34°16 ' 33" , 111 ' 03'28" 

Geologic Uni t : hemati tic grit i n Ma zatzal quartzite 

Stratigraphic Group: Mazatzal Group 

SITE GEOLOGY : Mazatzal quartzite sits uncomformably on granite and is uncomformably 
overlain by Scanl an conglomerate on t he west end of Christopher Mountain. Here i t is 
a dark maroon , well -bedded and t hin ly-bedded but not abundant ly cross-bedded quartzi t · 
contain ing in pl aces quartz - jasper granule conglomerate layers. Mos t of the 
quartz te is a medi um- t o fi ne-grained , pervas i v~ly hema t ite-stained quartzite wi th 
l ayering defined by subtle changes in grain si ze and soeculari te content. Detr ital 
specularite is concentrated as lmm- thick laminae on bedd i ng and cross-beddi ng planes. 

Variabi l ity: Mazatzal qua r t zite here shows litt~e variabi lity from medi um-grained 
qua r tz i te with only 5% of the section containing grit or conglomerate . Most 
vari ability is where local pyriti c and limonite-stained zones cut the strat i graphy. 

Sedimentary Struc tures: Cross bedding common but not ubiquitous , always planar. 

Deposit iona l Environment: Uni fonm energy, subma rine conditi ons below intert idal 
zone with periodic but infrequent higher-energy sed iment influx. 

SAMPLE DESCRIPTION : Grit sample is quartz-fragment rich (90%} with minor 
hema t itic quartzite, chert and rare jasper (10%} with fragment-to-matrix rati o 3:1 . 
A pale orangy pink color is present throughout the matri x from disseminated 
hemati te (l ess than 1%}. Few fragments are dark from sericite or specularite 
concentrat i ons. Thin layer s (l -2mm) of detri tal speLulari te concentrations define 
bedding planes and foresets of cross-bed sets. Specularite is mostly confined to 
these zones and not spread throuahout the matr ix. Both fragments and matrix 
appea r to be signi ficantly recrystallized . 

Sampler : P. Anderson Date: Nov. 15 , 1979 
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SITE AND SAMPLE DESCRIP1 ION 

Site Number : C 12 Sample Numbe r : 154150 Code : U 105 

Loca t i on : Crouch Mesa Scinti l l ometer Count s : 150 cps 

Quadrangl e : Young U Va lue (U/ NT) ppm : 3.9 

Sec. , Two, Ra. : S35 , 10;-.; , 14E Coordina te s : 

Geo l ogi c- Un.:.t: Dripping Spri ng conglomerate 

Stratigraphic Group: Apache Group 

SITE GEOLOGY : A conglome1·at e unit of 1 t o 3 meter th ickness i s underla in by 
approximat ely 6 met er s of yell ow medi um-to coarse-gra ined qua rtl·~e . The lower
quartzite uni t i s in contac t with t he Young Gran i te . The conglor rdtP is Scanlan
l lke i n appearance , but by defi nition can not be the basal Scanl c 1 cong lomera te due 
to the presence of t he 6 met ers of underlying qua rtz ite. 

variabi l ity: Scintillometer counts are constant throughout the quartzi te , averagi ng 
80- 120 cps . The congl omera t e layer is slightl y higher in scin t i l l omet er counts, 
averaging 120- 150 cps . The conglomerate layer al so appears t o be lenso i dal with a 
t ota l l ength of 60- 100 mete rs . 

Sed imenta ry St ruct ures : More el ongate f ragments show imbr i cati on , poss ib ly 
defining a general north -t o- south current direct ion. 

Depositional Envi r onment : Fl uvial channel deposit as i ndicated by poor sorting, 
fragment angul arity and size,and lensoi da l shape of congl omerate unit. 

SAMPLE DESCRIPTION : Th i s sampl e i s near ly idential to the conglomerate layer 
sampled at Si t e Cll . The mat ri x i s composed of a brown to maroon si lt t o fi ne sa nd . 
It supports sub-angul ar 8-80mm-l ong fragment s in a rati o of 3: 2. Fragments are 
composed mostly of rec rystal l ized Maza t za l quartzi t e (S i t e C9 type ). Mazatzal qua r t
zite fragments are rect angul ar in shape and contain moderate amounts of specul arite. 
Some rounded fragment s of yellow to pink granite (Young Granite?) and pink 
feldspars are al so present. Pink rhyolite (?) and white vein-quartz, sub-rounded 
t o rounded and elongat e in character, are al so present in minor amounts . 

Sampler: K. Wirth & J. Trembly Date : November 16, 1979 
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THIN SECTION DESCRIPTION 

Site Number : C 12 Sampl e Number : 154150 Code: u 105 

P@rcent Fragments : 78% Percent Ma trix : 13% 

Percent Heavies & Mafics : 9% Stain : hffila tite 

Rock Type : Dripping Spring Congl . Stratigraphic Gr oup: Apac he Grou p 

FRAGMENTS : 

Type & color 

quartzite 
rhyol i te 

(percentages are bas ed on 1007. f ragments ) 

Percentage 

93% 
7% 

Grain l ength variation 

42 - 2.5 rrm 
7 mm 

Roundness Axia l ra tios 

<; ub- rounded 
sub-angular 

1 : 2 
1 : l. 5 

MATRIX & HEAVIES : (pe rcentages a r e based on 100% matrix & heavies ) 

Type & color 
quartzite 
quartz 
muscovite 
serici t e 
specul a r ite 
hema tite 

Percentage 
6% 

40% 
12% 
4% 5,. 

33% 

Size range 
2. 5 - . 4 mm 
l.3 - . 3 mm 

.8 - .09 rrm 
<.01 mm 
.3 - .08 mm 
powdery 

Description 
sub- rounded 
sub-an gul ar t o sub- rounded 
angul ar detr ital fragment s 
recrystal l i zed masses 
rounded, broken detr ital grains 
fine intersti t ial grains and masses 

Cement: mostly hematite and minor recryst al lized sericite 

Interstitia l s : ser icite , hemati t e 

Tex tures and recrystallization: most sericHe recrystalli zed f rom clay . Mat ;·ix 
is framework supported, wi th angul ar quartz gra ins touching. No recrystal l i zat ion 
of mat rix; quartz i t e fragments sutured and f oliated 

Structures : f ragmen ts t oo coar se f or bedding to be seen 

Comments on Genesis : Fragments are derived froo1 a source terrain of Mazatzal 
quartzite , hematitic rhyolite and altered Alder volcanics. Detrital specul arite 
in matri x i s consonant wi th same Mazatzal source. 

Rock Name : Hematitic quartzite-pebble conglomerate 



SITE AND SAMPLE DESCRIPT!O. 

Site Number : c 13 Samp l e Number : 154151 

Location: Chamberlain Trai l Scinti llome t e r Counts: 

Quadrangle: Young U Va l ue (U by NT ) ppm : 

Code : 

90 cps 

1 . 4 
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M 101 

Sec., Twp, Ra .: Sl, l OU, 13E Coor dinates : 34 °14'18" ; 11 0 57 ' 42 

Geologic Unit: Mazataz l grit 

Stratigrap ti c Group : Ma zatzal Group 

SITE GEOLOGY . Mazatzal qua rtzi t e is l ight pink to l i ght purple and medium- to 
coarse- qrai ned with some grit. This site lies below the section described 
i n sites C4 and Cl O. 

Variabi l ity: The concentrations of heav ies and t he densi ty of conglomerate 
f ragments are highly var iable throughout the section . 

Sedimentary Structures: Planar crossbeds and conglomerate 1 enses 

Depositiona l Environment: Stable, moderate energy conditions for quartz i te and 
grit; suggests a shallow water, near-shore marine or fluvial environment 

SAMPLE DESCRIPTION : The sampl e is a l i ght purple to maroon, medium-grained 
quartzite contai ni ng 2-6cm layers of gri t-to granule-size fragments in a matrix 
to-fragment rat io of 3 :1. Fragments are sub-angular to sub-rounded , ~ yera ge 4-Bmm 
in length, and consist mostly of quartz, minor jasper, chert and rare srale or 
si lts tone . Elongate fragments are aligned parallel to bedding and cross-beddi ng 
planes, both of which are emphasized by specularite concentrati ons . 

Sampler : K. Wirth Date: Nov . 16, 1979 
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THIN SECTION DESCRIPTION 

Site Numbe r: C 13 Sample Number : 1 541 51 Code : M 101 

Percent Fragments : Percen t Ma trix : 32% 

Percent Heavies & Mafics: Stain: hemat ite 

Rock Type: Maza tzal qua •·tzite Stratigraphi c Gr oup: Maza tza 1 Group 

FRAGME~S : (oercentages are bas ed on 100% fragments ) 

I:ne & color Percen ta~e Gra i n l en&th variation Roundness Axi a l ra tios 

quart z 60" 7.0 - 2.0 mm sub-rounded 1 :1. 5 
j aspe r lOQ 4 .3 1. 0 ITI1l sub-angular 1 : 2 
chert 8 4 .5 - 2. 0 ITI1l sub- rounded 1 :2 
quartzite 4" 4 .8 - . 20 ITI1l sub-rounded 1 . ., 

• L 

rhyolite 18 9 - 2. 0 ITI1l sub-angul ar 1 : 2 

MATR LX 0< HEAViES : (percentages are based on 100% matrix & heavies ) 

Tyoe & color 

quartz 
j asper 
chert 
rhyo 1 i te 
specula r1 : e 
specula ri :e 

hematite 
l euc~xene 
sericite 
zircon 
Cement : 

Percenta&e Size ran&e 
80' 2. 0 - . 02 mm 

3 2.0 .21 ITI1l 

4 2.0 - .171T11l 
2• 2. 0 - . 32 mm 
4 .4 - . 03 mm 
1· <. 08 mm 

2~ 
<1 " 

4", 
<H 

powdery 
powdery 

<. 09 ITI1l 

.4 - 19 mm 

Descriotion 
rounded and recrysta l lized 
sub-rounded 
sub- rounded 
sub- rounded 
rounded detrital gra ins 
recrys ta lli zed pl ates with hematite anrl 

seri cite 
intersti t i31 grai ns and sta in 
alteration 
recrystallized plates and ma sses 
rounded detrital 

Recrystalli zed quartz, sericite and specula r ite ; also hematite 
Interstitials : 
recrystal li zed qua r tz, sericite and speculari te , hemat i te, leucoxene 

Textures and recrystallization : 
Most quartz grains show moderate undulose extinction and ~rain boundary suturing; 
some quartz grains are composite or polygonized; recrystallized quartz, sericite 
and specularite interfinger in the intersticies ; interlocking & sut uring abundant 
Structures: bu t sericite matri x remains interstitial 

cross-beddi ng planes are clearly defined by specularite and hematite 
concentrations . Some larger flat rhyolite granules parallel bedding. 
Comments on Genesis: Resistant terra in of vein quartz, j aspe r and minor rhyolite 
with abundant specularite is required in the so•.·rce area . Well bedded and cross 
bedded sugg~sts fluvial environment, moderate energy wi th good granule sorting 
but leav i ng clay mat;i x 

Rock Name: quartz-jasper-rhyolite-chert granule conglomerate 
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SITE AND SAMFLE DESCRIPTIO~ 

Site Number: 0 1 Sample Number: 154027 Code: s 103 

S c intillomete r Coun ts: 160 cps 

Quaorang l e . Younq U Value (U by "'T ' ppm 2.50 

Coordinates .34 Oc c;q 11 0 59' SS 

Geolog ic u-:.it · Polymicti conqlome ate of Scanlan 

St ratigra ? h i c G- oup : Apache Grour 

SITE GEOLOGY : 
Scan a~ conglo~erate rests uncomfonmably on Young gra~,·e just west of Y~urg. 
:· is a pebble ccrglomerate of mainly p1n t o red Mazatzal quartzite lnd c~r
glomerat~: -obbles , r 1ne grained white quartz ite, bric rec rhyolite, red JdS t- E:r . 
veir and white quartz oebbles, wi th some mafic vol canic and dic.ritir pebb 1 e~ 
a wP' 1 . Urcofl r>r ... ity is very sha .-p and beddi"Cj well definer! a t n2C/ fl ~~~'· 

Vari abi:ity . 
Counts are unifo ly 140 to 160 cps, with 11ttl e variat ion i r the conglomerate 
excert for a f' n~ng of fragment siz~: upwards . 

Sedimenta ry Struc tures : 
Scanlan is well bedded , graded bedded, in some places cross bedrled, and genet·ally 
fir ino upwa rds. 

Depositiona l Environment: 
Fragment diversity suggests a complex Alder volcanic, Alder sedimentary, red 
rhyolite to granite and Mazatzal source t errain eroding into a fluvial channel . 
outwas~· plain or prograding beach gravel to form a blanket deposit. 
SAMPLE DESCRIPTION : Fragments of Mazatzal quartzite, wh i te quartzite, bedded quartzite, and vein quartz 
tend t o be the la rgest sizes (4-6cm), with most other fragnent s sma ller than thi s . 
Rhyolite , quartzite and j asper fragments tend to be rounder tha n whi te and vein 
quartz pebbles. Conglomerate is matrix supported in a matr ix of coarse (grit to 
sand ) gra ined qua r tz-fel dspar sand, p1nk broken feldspars, red-brown rhyolite 
chips and bioti te or specularite in a pal e brick red hematiti c groundmass . On ly 
white qua rtz and yellow quartz ite pebbles do not have the red cast that is 
pervasive throughout the rest of the rock. 

Sampler : P. Anderson Dat e : Sept. 22 , 1980 



!!!!: SECTION DESCRIPTION 

Site ~umber : D 1 Sample t~umber : 154027 Code: s 103 

Percent Fragments : 70% Percent Ma t rix: 23":: 

Percent Heavie3 & Mafics· 7% Sta in: none 

Rock Type Scanl an (onglor erate Stratigraphi c Gr oup: Ao~che Croup 

~RAGME~S (percentage s are ba sed on 100% fragments ) 

Tvpe & color Percentage G ra~n l eng th va r ia t i on Roundnes s Axia l ratios 

her• 114 45 - 2rrrn sub-rounded 1 :5 - 1.2 
,;urple quartz1te 26 23rrrn 1·ounded 1 :3 
rea rhyo"i.-e 17 12 - 2rrrn rounded 1 . 2 
red Jasper 6 6 - 2mm rounded 1 :2 
fe 1 dspa r 4 3 - 2rrrn eu11edra 1 crystal 1 : j 
wn ~ te quo ·:z 3 6 - 2fM1 sub-rounded l :2 

- ~TRIX & hL~VIE~ : (percentages are based on 100% mat rix & heavies ) 

!vo~: & -..olor 

quar:z 
chert 
red jasoer 
speculorice 
soecularice 
r I>I'Ja-; <.e 
f~ldsoar 
b'~' te 
Z ' "COr 
clays(?) 

PE-rcentage 

o2 
13 

5 
5 
3 

5 
1 
1 
3 

Size rar.0e 

2 - .04mm 
2 - .28mm 
2 - .4rrrn 

.1 - 07 
. 7 - . 05nrn 
mas!:'ve 
1 - 0 .5rmt 
.3 - .05mm 
.2 - .04 

Des cr i pt ion 

rounded 
sub-rounded to rounded 
sub- rounded 
sub- rounded, detrita l grains 
recrystallized plates, masses, overgrowths 
in terst i tial sta i~ with specular : te,serici te 
altered orange feldspars 
masses and radiating plates with specularite 
sub- rounded , el ongate, detrita l grains 
f inely crystalline inters itial masses 

Cement : recrystallized quartz, earthy hematite, caays 

In terstitia l s· cl ays, earthy hematite, biotite, recrystalli zed specularite , 
shredded and recrystalli zed quartz. 
Texture s and recry s t al lization : quartz grains show undulose extincti on; shredded 
and recrystallized quartz in the ma trix; subhedral overgrowths on feldspars and 
larger quartz, ~ uartzite and chert grains; rec rystallized biotite plates and 
specul ari te nea r detrital specularite. 
St ruc tu r e s : 

Beddi ng structures are not vi sible at a smal l scale in this coarse grained sample. 
Detrital specularite shows good bedding incerstitial to larger fragmen ts 

Commen ts on Genesis: Some charac teristic orange-col ored fe ldspar s come from the 
Young granite but most fragments are of Mazatzal qua r tz i te and Alder cherts deposited 
in a poorly- sorted, fluvial or submarine basal-congl omera te env ironment 

Rock Name : quartzite-chert pebbl e conglomerate 



SITE AND SAMPLE DESCRIPTION 

Site Number: D 2 Sample Number: 154028 

Location: Thu rlo Wi l dl ife Tank Scintillometer Counts: 

Quadrangle: Di amond Butte U Value (U by NT) ppm : 

Code: A 102 

105 cps 

.70 

209 

Sec ., Twp, Ra.: Sl6, 9N, 13E Coordinates : 34 ° 07 ' 37 " ; 111 ° 01' 15" 

Geo logic Unit : ja sper - chert pebble conglomerate 

Stratigraphic Group: Alder Group 

SITE GEOLOGY : 
On road to Thurlo Wildlife Tank is a typical Alder-type "sedimentary" pebble to 
granule conglanerate . Characteristically, fragments are elongated parallel to 
prominent foliati on of the matrix , and recrystallized mica trains (from clay-rich 
matri x) give the rock a semi - schist appearance. Fragments are typically gray to 
pink chert, red jaspe r , white quartz, sericitic, schistose , pinkish rhyolite, 
dark red rhyol ite , green andes i te or diorite, and flattened or schistose mafic 
tuff. Some parts of the conglomerate are not unlike Scanlan or Mazatzal in 
appearance, except for prominent fol iation 

Variability: 
Counts are uniformly 100 to 11 0 cps wi th little variability. Except for variable 
sizes and types of fragments from place to place, and variations in foliation 
intensity, the congl omerate appears very uni for111. 

Sedimentary Struc tures: 
:tructures i ndicati ng shallow water or wave act i on are notably absent . Some 
graded bedding and bedding planes a re apparent. 

Depositional Environment: 
Relatively deep water sub-1 ittoral conditions wh ere sedimentary and volcanic 
material wa s depositing at a uniform r~te. 

SAMPLE DESCRIPTION : 

The Alder "sedimentary'' conglomerate is character ized by a sandy brown, quartz
ri ch, partly feldspathi c matrix of seriate grain sizes from sand-to grit-size 
quartz, t o silt and clay materia l (now recrystallized micas and siliceous 
intergrowths) . Large (10- 20mm) banded red jasper, recrystallized quartz and 
quartz ite (?) retain their oval shapes, whereas fine grained gray chert, red 
rhyolite and silty fragments are reoriented elongate to foliation. Matrix shows 
a prominent mi ca and recrystallized quartz foliation. Rare specularite-banded 
rhyoli te and jasper fragments are present. 

Sampler: P. Anderson Date: Sept. 22 , 1979 
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THIN SECTION DESCRIPTION 

Site Number: D 2 Sample Number: 154028 Code: A 102: 

Percent Fragments: 5% Percent Matrix: 93% 

Percent Heav• ~ s & Mafics: 2% Stain: Maroon hemati te stain 

Rock Type: boulder conglomeratestratigraphic Group: Alder Group 

FRAGMENTS : (percentages are based on 100% fragments) 

TI:Ee & color Percentage Grain length variation Roundness Axial ratios 

white quartz 43% 8 - 21T1Tl sub-rounded 1 :2 
red jasper 34% 7.5- 2mm sub-angular 1:2.5 
chert '23% 3.7- 21T1Tl sub-angul a1· 1 :2 

~~TRIX & HEAVIES : (percentages are based on 100% matrix & heavies) 

Type & color 
clear quartz 
jasper 
chert 
quartzite 
specularite 
specula rite 
hematite 
clay 
sericite 

Percentage 
65% 

7% 
5% 
5% 
3% 
2% 
5% 
8% 

< 1% 

Size range 
2 - .04mm 
2 .08mm 
2 - . 09rrm 
2 - lmm 
.2 - .05mm 
. 17 - . 031TJTl 
powdery 

.08 - .01 

Description 
sub-rounded to angular 
sub-rounded to angular 
sub-angular to rounded 
strongly recrystallized, rounded 
rounded, detrital grains 
recrystallized plates, masses, overgrowths 
interstitial stain and with specularite 
finely crystalline interstitial masses 
foliated masses in matrix 

Cement: clays, hematite, recrystallized qu~ttz 

Interstitials: clays, recrystallized specularite; hematite; recrystallized and 
shredded quartz 
Textures and recrystallization: Foliated masses of sericite-hematite-altered feldspar 
-c lay define main rock foliation, interstitial to which are angular, less recrystallized 
quartz and al tered rock fragments. Much of primary material, including quartz is 
recrystallized by deformation 
Structures: 
Co lor changes and grain size changes define bedding. 
Subparallel alignment to fragments, heavy minerals and foliated m1 . 1ceous masses are 
bedding features transposed by foliation. 
Comments on Genesis: 
Rock was ori9inally an impure, poorly sorted, dirty-matrix lithic wacke or volcanic 

sandstone of rapidly-recycled detritus from a volcanic source area. Indicates deeper 
water co .. jitions where washing and cleaning action was absent . 

Rock Name: f oliated quartz-jasper-altered vo lr.anic-rock-fragment granule 
conglomerate 
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THIN SECTION DESCRIPTION 

Site Number: D 3 Sample Number: 154047 Code : A 102 

Percent Fragments: 35% Percent Matrix: 53% 

Percent Heavies & Mafics: 7% Stain: Maroon nematite stain 

Rock Type: granule conglomerate Stratigraphic Group : Alder Group 

FRAGMENTS : (percentages are based on 100% fragments) 

II:ee & color Percentase Grain lensth variation Roundness Axial ratios 

white qua rtz 255~ 8 - 2111T1 sub-rounded 1 :1 . 5 
red rhyo 1 i te 17% 9 - 2mm sub- rounded 1 :2 
jasper 20% 7 2mm sub-angular 1 :2 
chert 25% 8 - 2mm sub-rounded 1: 3 
clear qua rtz 3% 2.5 - 2mm rounded 1 : 15 
volcanic rock 
fragments 10% 4 - 21T111 sub-angula r 1:3 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies ) 

Type & color Percentage 

clea r quartz 60% 
quartz ite 5% 
jasper 4% 
chert 4% 
specul arite 8~ 
specula rite 1% 
hematite 1% 
sericite 5% 
c l ay 12% 
leucoxene, zircon <1% 

Size ranse 
2 - . 08mm 
2 - 0.3mm 
2 . 07 
2 - .08 
0. 6 - . 18mm 
0.3 - .05mm 

powdery 
.05 - .02mm 
.01 - .005mm 

powdery 

Descri:etion 
sub-rounded, polygon ized, strained 
foliated interlocking and shredded 
sub-angular to sub-rounded 
sub-rounded 
rounded detrital grains 
recrystallized plates and masses 
interstitial stain and masses 
recrystallizing from clay & feldspar 
interstitial matrix to all grains 
mixed in with specularite 

Cement: hematite, clays, leucoxene , rec rystallized specularite and quartz 

Intcrstitials: Clays and sericite, recrystallized shredded quartz, specularite, 
hematite, leucoxene 
Textures and recrystallization: quartz grains are polygonized, strained and undulo~ 
but are supported ;~ a clay-serici te matrix and not sutured. Sericite-clay mat~ix 
foli ated and recrystallized from elongate volcanic fragments . 

3tructures: Fol iation dominant over, and oblique to bedding, but bedding defined bJ 
specularite concentrat ions, fragment concentrations and grain size variations 

c~ents on Genesis : Like 02, a dirty volcanic sandstone, poorly sorted and 
relatively immature, derived by erosion of rhyolite-jasper-volcanic rock fragment -
volcanic quartz terrain, dominantly rhyolitic. Relatively low energy deposit ional 
environment 

Rock Name: foliated, impure, rhyolite-quartz-jasper granule congl omerate 



SITE AND SAMPLE DESCRIPTION 

Site Number: 04 Sample Number: 154048 Code: t~202 

Loca tion: Upper Litt le Wa l nut 
Canyon 

Quadrangle: Buzzard Roost Mesa 

Scintillometer Counts: 100 cps 

U Va lue (U by NT) ppm : 1 . 7 
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Sec ., Twp , Ra . : 532, 9N, 13E Coo rdinates: 34° 05' 08" N, 111° 02' 07" W 

Geo logic Unit: Mazatzal Cong lomerate 

Stratigraphic Group: Mazat za l Group 

SITE GEOLOGY : Near ly 100 meter s ofinterbedded quartzite and conglomerate are 
exposea at this s ite resting unconformably on Al der rocks . Cong lomerate frag
ments vary in si ze form grit to small cobble and are commonly wel l-sorted 
within local layer s wh ich average 1-3 meters in thickness. Matrix grains are 
commonly medium :o coarse-sand sized. At the t op of the Mazatzal quartzite 
approximately 1 meter of Scanlan co nglomerate is exposed. 

vari ability : Co nglomerate layers vary in fragment s ize, densit~ t hickness 
and composition. 

Sed imentary Structures : Trough cross- beds of 40-90 em thickness are present 
t hroughout the sect ion. 

Depos itiona l Environment: Interbedded quartzites and conglomerates appear 
to indicate frequent changes in energy condit ions. Possibly a fluvial or 
near-shore mari ne, shallow-water environment . 

SAMPLE DESCRIPTION : A grey coarse-grained matrix supports sub-rounded 
granules and pebbl ~~ in a ratio of 3: 1. Medium to coarse-sand si ze matrix 
grains show some recrystall i zati on and are composed of mostly quartz, minor 
rhyolite and j asper . Intersti t ial spaces contain recrystallized specularite. 
Fragments are sub-angular to sub-rounded and average 3- 25 mm i n length. Quartz 
and bl ack quartz-phenocrystic rhyolite are the most common f r agment types. 
Lesser amounts of sheared yellow rhyoli te, dark maroon rhyolite and jasper are 
also present. 

Sampler: K. Wirth Date: October 3, 1979 
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THIN SECTION DESCRIPTION 

Sit~ Number: D 4 Sample Number: 154048 Code: M 202 

Percent Fragments : 60% Per~ent Matrix: 38% 

Percent Heavies & Mafics: 2% Stain : local earthy hematite 

Rock Type: Mazatzal conglomerate Stratigraphic Group: Mazatzal Group 

FRAGMENTS : (percentages are based on 100% fragments ) 

I:a~e & co lor Percentage Grain length variation Roundnes s Axial ratios 

wh ite quartz 22% 9 - 2.5mm rounded 1 :1 . 5 
jasper 17% 10 2.5mm sub-rounded 1 :2 
chert 13% 12 - 2.5rrrn sub-rounded 1 :3 
quartz i t e 15% 15 - 2.0mm rounded 1 :3 
rhyolite 21 % 2.0mm sub- rounded 1 :2 
rock fngmen t s 127:. 5 mm sub-rounded 1 : 1 . 5 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies) 

T:z:2e & color Percentase Size ranse Description 
quart z 43% 2.5 - .02mm rounded detrital, shredded and recrysta li iz 
chert 29% 2.5 - .2mm sub-rounded 
jasper 20% 2.5 - .08 sub-rounded 
specula rite 1% 0.2 . - . 09 rounded, detrital grains 
specula rite 2% .09 - .01 recrystallized plates, masses 
hematite 3% powdery recrystallized interstitial s and stain 
rhyo 1 i te 5% 2.0 - .2mm sub-rounded grains 
sericite 4% .09 - .Olmm recrystallized plates and masses 
clay 3% finely crystalline interstitial 

Cement: Clay , sericite, recrystallized quartz and specula rite hematite stain 

Interstitials: shredded and recrystallized quartz, clay, sericite, hematite stain 

Textures and recrystallizati on: Some polygonization, st rain and suturing of quartz 
but nearly all primary conglomerate texture preserved . Matri x clay is recrysta llized 
to interstitial sericite cl ots, fine grained silica rec rysta llized to anhedral 
interlocking quartz 
Structures : 
Bedding st ructures not obvious, but fragments show subparallel orientati on of 
long axes and heavy minerals lie locally in bedding concentrations . 

Comments on Genesis: Mazatzal conglomerate here is a mixture of virtual ly all the 
diffe rent rock types found in the underlying Alder vol canic and sedimentary terrains, 
incl uding impure, sericitic volcanic sandstone or wa cke, flow-banded and quartz
phenocrystic rhyolite, chert, jasper and vein quartz . 

Rock Name : quartz-jasper-c hert-qu~rtzite-rhyolite-rock fragment congl omerate 
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SITE AND SAMPlE DESCRIPTION 

Site Number: 05 Sample Number: 154049 Code: A202 

Locati on: NE of Flying W. Ra nch Scinti llometer Counts: 88 cps 

Quadrang le : Buzzard Roost Mesa U Value (U by NT) ppm : 2 .6 

Sec . , Twp , Ra. : Sl 3, 9N, 12E Coo rdinates : 34° 07' 18" N, 111° 04' 50" W 

Geologic Unit: Alder granule co ngl omerate 

Stratigraphic Group : Al der Group 

SITE GEOLOGY : Th is sample is down section from site 06. Exposure i.s poor 
and the details of the section are not known . Generally it lies stratigraph ica lly 
above Gastil 's Houden or Flying W units. 

Variabili t y : 

Sedimentary Struc tures : 
present, but not common . 
their bedding planes . 

Poorly-defined cross -beds of 30- 70 em thi ck ness are 
Some contain mi nor co ncentrations of specu lari te on 

Depositiona l Envi r onment: Rel atively quiet en~rgy conditions with brief periods 
of higher energy depositing grit and granule fragments, moderate water depths. 

SAMPLE DESCRIPTION : A dark grey , foliated, ser icite-r ich, medium sand- s ize 
matrix supports sub-angular granules i n a ration of 4:3. The matrix has a well 
defined fo l iat ion. Recrys t all i zed serici te supports fi ne to medium sand-size 
gra i ns of volcani c qu~rtz and mi nor vol canic rock fragment s. Congl omerate 
f ragments are sub-angular to sub-rounded and average 3-27 mm in length. They 
are composed of most ly grey , maroon, green and yellow volcanic rock f ragment s , 
probably rhyolitic in composit ion. Whil e quartz, jasper, chert and maroon 
shale fr agments are present in minor amou nts, quartz being the mos t common and 
shal e the least common minor-fr agme11t types . 

Sampler: K. Wi rt h Date: October 3 , 1979 
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THIN SECTION DESCRIPTION 

Site Number: D 5 Sample Number: 154049 Code: A 202 

Percent FragJDents: 65% Percent Hatrix: 33% 

Percent Heavies & Mafics: 2% Stain: earthy hema tite 

Rock Type : granule conglomerate Stratigraphic Group : Alder Group 

FRAGMENTS : (percentages are based on 100% fragments ) 

:£i:pe & color Percentase Grain lensth variation Roundnes s Axia 1 ratios 

chert 19% 3 - 3.011ll1 sub- rounded 1 :2 
j asper 12% 7 - 2. 011ll1 sub-ang1Jlar 1 :3 
quartz 4% 3.2 - 2.011ll1 rounded 1 :1 . 5 
volcanic rock 
f ragments 65% 8 - 2. 0mm sub- rounded 1 :3 

MATRIX & HEAVIES : (percentages are base on 100% matrix & heavies) 

Type & color Percentage Size range 

quartz 44% 
chert 4% 
j asper 3% 
fel dspars 4% 
volcanic rock 
fragments 25% 
clay 8% 
seric i te 1% 
specularite 6% 
leucoxene (?) 2% 
hemat ite 3% 

Cement : Mostly hematite, 

2 - .005mm 
2 - .04mm 
2 - .051ml 
1. 3 - .2mm 

2.0 - .0911ll1 

.04 - .005 
2 - .0211ll1 
2 - .04rran 

powdery 
clays and quartz 

Description 

mo stly rounded clea r volcani c quartz 
show banding 
show specula rite banding 
p£rthite, microcline and pl agioc l ase 

fe l si c phenocrystic volca ni c rocks 
finely crystalline inter ~ titial ma sses 
recrystall i zed plates 
rounded detri tal; minor recrystallized 
rounded grains; wh ite in reflected light 
interstitial stain 

lnterstitials : Shredded, recrystallized quartz, cl ays , chert, hematite 

Texture s and recrysta l lization : Most of rhyoli t ic vol cani c fragments contai n 
recrystal lized sericite; recrystallization not major except with matri x quartz, 
seri cite and hemat ite ; fragments matrix- supported 

Structures: El ongation of fragment ~ accomplished by slip lines through the rock of 
recrystal lized quartz and s~1 icite ( resembles veining) but produces fra gment 
reorientation and matrix foliation 

Comments on Genesis: Detrital rock produced entirely by the erosion of volcanic ter 
rich in flow-banded, quartz-phenocrystic rhyolite, vol canic f eldspars and quartz, 
chert, jasper, and highly altered sericitic volcanic rock fragments 

Rock Name : Foliated, impure, vol cani c-rock-fr-n ment granul e conglomerate 
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SITE A~~ SAMPLE DESCRIPTION 

Site Number: 06 Sample Number: 154050 Code: A202 

Location: NE of Flying W Ranch Sc in tillome t e r Counts: ZO cps 

Quadrang le: Buzzard Roost Mesa U Value (U by NT) ppm : 2. l 

Sec. , Twp , Ra.: S6, 9N, 12E Coor dina tes : 340 07' 27 "N, 111 0 Oil' 50"W 

Geologi c Unit: Alder granule co nglomerate 

St ratigraphi c Group : Al der Group 

SI1E GEOLOGY : Th is sample site l ies up section from the sampl ed site 05, 
and lies between Ga stil 's flying U formation and dacitic volcanic agg lomerates 
in the creek south of Winter Camp. 

Variability : 

Sedimentary St ru c ture s : Cross - bedd ing structu res are not defined. Conglomerate 
fragments occur in 16-60 em -thick lenses . 

Depos itiona l Environment : Relative ly stable energy conditions with brief 
periods of higher energy conditions deposit ing grit and granule fragments, 
moderate to shallow water depths. 

SAMPLE DESCRIPTI ON : A li ght green t o grey impure , sand- size matrix support s 
sub-rounded granules and grit of mostly quartz in a ratio of 2:1. The coarse 
sand-si ze matr ix i s mostly quartz wi th mi nor jasper and chert . Interstit ial 
spaces conta in minor specul ari te , hematite and dominantly sericitic greenish 
micas. Sub-rounded fragments average 3··8 mm in length and are al so mostly 
quartz, minor green chert and jasper. Traces of red rhyolite and dark green 
maf ic fragments are also present. 

Sampler: K. Wirth Date : October 3, 1979 
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THI N SECTION DESCRIPTION 

Site Nun~er: D 6 Sample Number: 154050 Code: A 202 

P~rcent Fragments: 57% Percent Matrix: 40% 

Percent Heavies & Mafics: 3% Stain: traces of hematite 

Rock Type: granule conglomerate Stratigraphic Group : Alder Group 

FRAGMENTS : (pe rcentages are based on 100% fragments) 

.D:Ee & color Percentase Grain lensth variation RoiJndness Axial ratios 

white quartz 90% 14 - 2mm rounded 1 :1 . 5 
banded jasper 5% 3mm 2mm sub-rounded 1 : 1 
chert 5% 2.8 - 2.0mm sub-rounded 1 : 1 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies) 

Type & color 

quartz 
specula rite 
specula rite 
jasper 
chert 
leucoxene 
hematite 
sericite 
cl ay 
zircon 

Percentase Size ranse Descriotion 

52% 
5% 
4% 

10% 
15% 
2% 
2% 
5% 
3% 
2% 

2 - .Olmm mos tl y recrysta ll ·ized interlocking mosaic 
.09 - .02 mm rounded, detrital grains 
.08- .Olmm recrystallized plates and masses 
2 - .4mm sub-rounded 
2 - . 08mm sub-rounded 
.09 - .Olmm fine-grained masses 

powdery recrystall ized masses and stai n 
.08 - .005 recrystal lized plates 

fine interstitial 
.09 - .Olmm detrital grains with other heavies 

Cement: reel , 5tallized quartz and specularite, clays , sericite minor hematite 

Interstitials: Shredded and recrystallized quartz, clays, sericite , mi nor hematite 
1 eucoxene. . . . 
Textures and recrystallization: quartz gra1ns strongly undulose, 1n ~~rpenetrat 1ng 
and sutured, polygonized, some show strain twinning and foliation; matrix clay 
recrystallized to sericite , matrix quartz recrystallized to foliate interlocking 
mosaic. Conglomerate is fragment- supported, matrix interstitial, about 35% 
Structures: recrystallized 
Matrix or fragments are not obviously bedded, but interstitial,mafic,heavy 
mi nerals show local bedding concentrations. 

Comments on Genesis: White quartz and jasper are dominant suggesting a purer source 
terrai n or higher energy depos itional environment. Abundant interstitial clay is 
indicative of Alder deposition as opposed to Mazatzal quartzites and conglomerates . 

Rock Name : recrystall ized, fragment- supported, quartz-jasper conglomerate 
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SITE AND SAMPLE DESCRIPTION 

Site Number : D 7 Sample Number: 154051 Code: v 004 

Location: N of Flying W Ranch Scintillometer Counts : 140 cps 

Quadrangle : Buzzard Roost Mesa U Value (U by NT) ppm : 2 . 20 

Sec . , Twp, Ra . : 523, 91l, 12E Coordinates : 34° 06' 53" ; 111 ° 05 ' 37 '' 

Geologic Unit : rhyol itic conglomerate and jasper- ~cbb l e conglomerate 

Stratigraphic Group: Alder Group 

SITE GEOLOGY : 
In Spr1ng Creek north of Flying W Ranch is a sequence of Alder volcanic and 
sedimentary conglomerates i111T1ediately underlying Gastil' s "r:ouden" quartzite. 
These vary from highly hematitic, red jasper- vol cani c rock fragment pebble 
conglomerates to coarse cobbl e conglomerates packed with lat·ge , rounded, gray
green to black aphanitic t o phenocrystic rhyol ite and dacite fra gmen ts. These 
rocks are interbedded with graded-bedded si l tstones and shales, cross bedded 
sandstones , grits and a great diversity of graded, poorly sorted conglomerates, 
in terms of the protoliths. 

Variability· 
Vo l ~ani c sediments are interbedded with non-vol canic sediments throughout the 
section with scintillometer counts varying from 80 to 200 cps. 

Sedimentary Structures: 

Mos tly graded bedding, some lode and cut casts and rhythmic interbedding are 
present without any shal l ow wa ter sedimentary structures. 

Depositional Environment: 
Deep water, probably marine conditions into which alternating amounts of coarser 
volcanic and finer terrigenous detritus were being deposited. 

SAMPLE DESCRIPTION : 
Sample A i s a hematitic jasper-red rhyolite - chert - serici ti c rhyolite 
granule to pebbl e conglomerate in wh ich all f ragments are flattened to about 
1 :4 elongation. Matrix is of black speculari te, quartzose, sand-s ize grains 
with significant micaceous interstitial material. 
Sample B is a striking congl omerate of greeni sh gray, wel l- rounded but signifi
cantly f la ttened, rhyolitic to daciti c volcanic fragments set in a blacki sh 
matrix of highly flattened and elongated sand-to grit-size chips of the same 
volcanic material, feldspar crystals and broken vol canic shards in a groundmass 
of altered volcanic glass . 

Sampler : P. Anderson Date: Oct. 3, 1979 
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THIN SECTION DESCRIPTION 

Site Number: D 7 Sample Number: 154051 Code: v ooa 

Percent Fragments : 885.. Percent Matrix: 10% 

Percent Heavies & Mafics: 2% Stain: hematite stai n 

Rock Type: Vol canic conglomera te Stratigraphic Group: Alder Group 

FRAGMENTS : (percentages are based on 100% fragments ) 

IJ:;ee & color Percentage Grain lensth variation Roundness Axia l rat ios 

dacit ic 96% 50 - 5 rnm rounded 1 :2. 5 
volcan ics 
rhyolitic 4% 12 - 4 rrrn rounded 1 : l . 5 
volcanics 
chlorite, quartz and specula rite fonn amygdule fill ings 1n dacitic fragmert~ 
quartz , sericite and specula rite fonn amygdule filling s in rhyolitic fragments 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies ) 

Ty;ee & color Percentage 

volcanic rock 
f ragmen t s 27% 
qua rtz 19% 
altered feldspar 8% 
sericite 13% 
uJpe r 10% 

specularite 15% 
hema tite 3% 
clay 5% 

Size range 

2 -l rrrn 
0.6 - 0.01 mm 
1. 5 - 0. 1 mm 
1. 5 - 0. 05 mm 
2 0.5 mm 
1 -0.1mm 

powdery 

Desc ri;etion 

altered , l ocal ly relict feldspar l aths 
angula r broken grains 
carlsbad twinned albite, orthoc lase 
matrix mater ial with hematite 
banded to mass ive specularite 
rounded detri tal grains, patches 
pervasive sta in throughout sericite 
gradational down in size from sericite 

Cement: hematite, clay, sericite , possibly ca l cite 

Interstitials: seri ci te, quartz, clay, altered feldspar; chlor i te in vugs . 

Textures and recrystallization: Primary feldspar microlaths in daciti c vol canic 
fragments preserved although now albite in a sericite, quartz, hematite , clay 
matr ix;no defonnation at all, little recrystallizati on except matri x silica and 
sericite 

Structures: Rock is supported by generally elongate, large volcani c rock fragments 
in contact. Matri x is entirely interstitial to thi s and primarily volcanic 
material; bedding not seen on thin -secti on scale. 

Commencs on Genesis: This i s a typical volcani c conglomerate in the P.lder 
Group where the matrix is the same composit ion as the dacitic volcanic fragments. 
A di stinct late-volcani c concentration of specular hematite is seen both in the 
matri x and the inter~ol cani c vugs . 

Rock Name: Dacitic volcanic conglomerate 
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SITE AND SAMPLE DESCRIPTION 

Site Number : D 8 Sampl e Number : 154052 Code : A 011 

Loca t i on : NW of Flying W Ranch Sc i n t i llomete r Counts: 90 cps 

Quadra,g l e : Buzzard Roost Mesa U Va lue (U by NT ) ppm : 1 .50 

Sec ., Tv1p, Ra. · 514, 9'. 12' Coord i na t es : 34 · 07' 15" ; 111 06 ' 00" 

Geologic Unit : brown cross- bedded Houden quartzite 

Stratigraphi c Gr oup: Alder Group 

SITE GEOLOGY : 
Quartzites of the Houden un i t here contain no conglomerate , are slightly impure , 
f i l'le· to medium-grained, gray to dark gray , very well- bedded and trough cross- bedded , 
sandy quartzites . Their sandy brown appearance (from arg i l l aceous ma t rix mater ia l ) 
distinguishes t hem from all qua r tzites in t he Mazatzal Group. Rocks are impure 
or a rg i ll aceou~ quartz i tes rather han quartz wackes . 

Va riabi lity: 

Coarsest gra ined material i s coars e sand.and shules or siltstores are 
essentially ansel'lt. 

Sed ime:1 tary S t ruc t u res : 
Very well defined bedding and trough cross bedding 11Jith speculante concentrations 
on cross beds. 

Depos i tiona l Envi ronmen t: 
Probably reasonably shallow water ma rine with current act ion bu t no s trong wave 
action (c l ean ing or pl anar cross bedding) . 

SAMPLE DESCRIPTION : 
Sample is a sandy brown, where weathered, to grayish brown, where f resh , f ine 
grained ar~1 llaceou s quartzite with prominent specul arite concentra t ions defi ning 
bedd i ng a ~d cross bedding planes . 

Sampl er : P. Anderson Date: Oct. 3, 1979 
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THIN SECTION DESCRIPTION 

Site Number : D 8 Sample Numbe-r: 154052 Code: A 011 

Percent Fragments: 0% Percent Matrix: 93% 

Percent Heavies & Mafics: 7% Stain: None 

Rock Type: qua rtzite Stratigraphic Group : Alder Group 

FRA<.."MENTS : (percentages are based on 100% fragments) 

Type & color Percentage Grain length variation ~~ Axial ratios 

fragments in hand specimen are just coa rser grained quartz than in 
thin section 

MATRIX & HEAVIES : (pe r centages are based on 100% matrix & heavi es ) 

Type & color Percenta&e Size ran&e Description 

quartz 71% 1 - 0. 1 l11ll subangular to sub- rounded, 
jasper 2% 0.2 mm sub-angular 
specu 1 a rite 4% 0.3 - 0.1 rrm rounded detrital 
specularite 1% 0.01 rrm recrys ta 11 i zed 

strained 

sericite 17% 0.05 - 0.01 mm recrystallized plates and masses 
chert 4% 0.3 - 0.1 mm sub-angular to sub- rounded 
blue mi r.eral 1% .03 - . 01 lliT1 metamorphic growth 
zircon <1% . 005 lliT1 rounded detrita l 
f eldspar <..1 % .02 lliT1 plagiocla se 

Cement: recrystalli zed qua r tz , clays 

Interstitials : sericite, rec rystallized qucrtz, specularite 

Textures and recrys ta l lization: quartz ~ rains strained and undulose, but l itt le 
recrystallization or deformation of primary rock texture is seen. Some chert, matrix 
quartz and all matrix cl ay is recrystall ~ zed; matrix now mostly foliated sericite 

Structures: Cross bedding is well Jefined ~Y specularite and zircon concentrations 
(detrital and rec rystall i zed specularite) . Bedding too subtle to be seen in thin 
section. 

Comments on Genesis: The matrix- supported nature of angular quartz grains in 
an argillaceous (seri citic) , somewhat f oliated matrix in this impure quartzite 
is absol utely typical of Alder sediments - stil l a volcanic source terrain here 
but a cleaner, higher energy, shallower water depositional setting 

Rock Name: speculari te cross- bedded impure quartzite 



222 

SITE AND SAMPLE DESCRIPTION 

Site Number: D 9 Sample Number : 1 54053 Code: M 201 

Location : N. of Rose TL•ngs ten Mine Scintil l ometer Counts : 75 cps 

Quadrangle: Buzzard Roost Mesa U Value (U by NT ) ppm : 1.60 

Sec ., Two, Ra. : Sl 2 . 8 , 12E Coordinates: 34 ~ 03' 08" ; 111 ~ 04 ' 15" 

Geologic Unit : quartz- j aspe r granule conglomerate 

Stratigraphic Group : Mazatzal Group 

SITE GEOLOGY : 
Mazatzal qua r tz i te in Rock Creek Canyon lies unconformably on rhyolit ic 
conglomerates and qua r tzites of the Alder Group. Mazatzal here is homocl i nal ly 
dipping at 025/56" ~Wand l ooks t o be overlain by Alder volcanics , bu t the 
upper contact is a fault. Maza tzal rocks here are th ickly bedded (0 .3 to 0. 7m) , 
poorly to moderately-wel l cross bedded and ar~ the typical deep pale maroon col or . 

Variabi li ty: 
Sequence conta ins in places grit and g~anule layers 7-l~ cm thick which were 
collectively taken for t he sample. 

Sediment a ry Structures: 
Some cross bedd ing and good bedding apparent . 

Depositional Environment : 
Rel atively sha llow water, high energy env ~ronment {braided stream or beach) 
t o prov ide a clean well sorted quartzite or conglomerate. 

SAMPlE DESCRIPTION : 
Cong lomerate 1s a framework supported aggregate of recryst allized , pa rtl y 
interlocking white quartz granul es (85%) , rounded red hematit ic to da rk specularitic 
jasper granul es , gray chert and bl ack speculari te grains (15%) in a matrix of 
recrystal l ized, interlocking quartz grains . Ma tr ix tends to break around pebbles 
rather than through them. 

Sampler: P. Anderson Date: Oct . 4, 1979 
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THIN SECTION DESCRIPTION 

Site Number: 0 9 Sample Number: 154053 Code: M 201 

Percent Fragments: 15% Percent Matrix: 80% 

Percent Heavi es & Mafics: 5% Stain : pa 1 e red hema tit i c 

Rock Type: Maza t za 1 Conglomerate Stratigraphic Gr oup : Mazatza 1 Grou p 

FRAGME:-."TS : 

Type & color 

quartz 
jasper 
chert 
qua rtz ite 

(percentages are based on 100% fragments ) 

Percen tage 

90i. 
5% 
3% 
2' 

Grain length variation 

4.5 - 2 mm 
3.5 2 rrrn 
4 . 5 - 2 mm 

3 - 2 mm 

Roundness Axial ratios 

rounded 
sub-rounded 
sub roundP.d 
sub-rounded 

1 : 1 . 5 
1 :3 
1 : ? 
1 :1. 5 

MATR IX & HEAV IES : (percentages are based on 1007. matrix & heavies ) 

Type & color Percentage 

quartz 79'.. 
j as per 1 ~ 
chert 1 < 

specula rite 5~ 
specula rite L. 
hematite 2~ 
1 eucoxene 1 ~ 
sericite 1 0'. 
zircon < 1% 

Size r ange 

2 - . 02 mm 
2 - .4 mm 
2 - .09 mm 
.2 - .03 
. 1 - . 02 

pc .... dery 
. 14 - powder 
. 01 - .005 
. 9 - .04 

Description 

sub- rounded detrital, shredded, rec rys t 
sub-angul ar all ized 
sub-angula r to sub-rounded 
rounded detri ta 1 
recrys ta 11 i zed 
sta in 
detri tal grains and alteration 
foliate, crystalli ne , interstitial 
rounded detr i tal 

Cement : recrysta lli zed quartz , sericite, hematite 

Inte'rstitials: sericite , recrystalli zed quartz , hematite and recrystallized 
specularite , l eucoxene 
Textures and recrysta llization: quartz i s undul ose, stra in twinned, polygoni zed, 

in terpenetrating and sutured, quartz commonly recrystallized on edges of gra ins or 
in stra in shadows between grains; interstitial matri x materi al recrystallized t o 
seric i te,quartz and hematite 
Structures : 

beddin9 structures not obvious in thin section bu t quartz fragments are flat tened 
and el ongate packed parallel t o s lip lines and foliat ion planes of higher sericite 
concentrations 
Comments on Genesis: Matr ix is somewhat impu re for a typical Mazatzal conglomerate 

but distinctive stain, a mature sourc~ terrain of quartz, jasper, chert and quartzite, 
and the moderate to high energy eo1vironment producing a mature specularite 
conglomerate are typical 

Rock Name: quartz-jasper granule conglomerate, slightly deformed 
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SITE AND SAMPLE D£SCRIPTION 

Sit£ Number : 0 10 Sample Number: 154054 Code : M 11 1 

Location: NE McDonal d Mtn. Scinti llometer Counts : 70 cps 

Quadrangle: McDo na ld Mtn . U Va lue (U by ~) ppm : 1.30 

Sec . , Twp, Ra .: S21 , 10'>, 12E Coordinates : 34c 10' 38" ; 111 c. 06 ' 12" 

Geologic Unit: hemat i t ic qua r tz gri t 

Stratigraphic Group : Mazatzal Group 

SITE GEOLOGY : 
At base of Mazat zal Group on McDonal d Mounta in is a deep pa le maroon, well b~dded 
quartzite unit that cont ains th in 10-40cm grit interbeds . The interbeds compr ise 
t he 0 10 sample . This changes upwards in t r a bri ck red , much more thi nly cross 
bedded quartz ite un i t tha t ma kes uo the bulk of McDonald Mountain . 

Variabilit y: 
Sequence highly vari able in gra in si ze and color , but gr i t or congl omera t e only i s 
present at base of sequence. 

Sed imentary Stru ct ures : 
Abundant discon t i nuous , l arge- scal e trough cross bedding , promi nent bedding, 
occasional graded bedding and r ippl e marks . 

Depositiona l Environment: 
Bra ided s tream channel or beach envi ronment as maj or trou ghs are truncated and 
discontinuous. Hi gh energy, good sorting. 

SAMPLE DESCRIPTION : 
Wel l - bedded ma roon quartzite contains a Scm interbed of framework-supported 
quart z gri t. This gri t cons is t s of white, well rounded qua r tz grai ns 2 to 4cm 
l ong tight ly packed enough to exclude much f iner matrix sand or si l t (5 to 10~ 
at mos t ) . 
Grit layers 1n uppe r bri ck red units are th inner than thi s (2-3cm) and gra in s i ze 
is smal ler . 

Sampler: P. Anderson Date: Oct. 5, 1979 
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THIN SECTION DESCRIPTION 

Site Number: D 10 Sample Number: 154054 Code: M 11 1 

Percent Fragments: 25% Percent Matrix: 71 % 

Percent Heavies & Mafics : 4% Stain : dark rna roon 

Rock Type: Mazatza 1 cong l orne rat E:: Stratigraphic Group: Maza tza 1 Group 

FRAGMENTS : (percentages are based on 100'7o fragments ) 

Type & co lor Percentage Grain length variation Roundness Axia l ratios 

quartz 84% 7.5 - 2 rrrn sub- rounded 1 :1 . 5 
ja sper 10% 7.5 2 mm sub-angular 1 :3 
chert 3% 2. 5 - 2 rrrn sub- rounded 1: 2 
qua r tz ite 3~ 2mm sub-rounded 1. 2 

f lakes of muscovite occur in the cores of some quartz fra gments 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies ) 

type & color 

qua r tz 

Percentage Size range Description 

ja sper 
chert 
specula rite 
specul a ri te 
hemati t e 
clays - sericite 

78% 
2% 
3% 
5% 
1% 
7% 
4% 

2 - . 02 mm 
2 .8 -.n 
2- .78 mm 
.09 - . 03 mm 
.04 - .02 ll11l 

powdery 
.01 - . 005 mm 

partly recrysta 11 i zed 
dispersed hemati te 
partly recrystalli zed 
detrita 1 gra ins 
recrys tallized 
sta in t o matrix and interst i tials 
finely crystalline in terstitial grains 

Cement: seric ite, hematite , recrystalli zed quartz 

Interstitials : shredded and recrys tal lized quartz, recrystall ized speculari te, 
hematite, sericite and clays 
Textures and r ecrysta l lization : quartz grains frayed, recrystal l ized and sutured 
at margins, internally strained, polygon ized and foliated, interlocking, sutured ; 
matrix quartz , ser ici t e and hemat i te recrysta l lized t o an anhedral mosa ic 

Structures : bedding planes are defined by differing fragment densiti es , graded 
beddi ng and specularite concentrati ons on some bedding planes 

Comments on Genesis: A mature source terrain of qua rtz, jasper, chert and 
quartzite in a well-sorted,c l ean depositional environment. 

Rvck N&l:le: 
recrysta 11 i zed 

quartz-jasper granule cong1omerate , slightly deformed and 
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SITE AND SAMPLE DESCRIPT IO~ 

Site Number: Dll Sample Number: 154055 Code: Mlll 

Location: NE Mc Donald Mt n Scintillometer Count s : 10::> cps 

Quadrangle: Mc Dona.ld Mtn. u Value (t; by :'-."'T) ppm : 1 .8 

Sec . , Twp. Ra.: S29, 9N, 12E Coordinates: 34° 10 ' 35"~ , 111 ° 08 ' 20"W 

Geologic Unit: Upper ~azatzal quartz ite and gr i t 

Stratigraph i c Group: Mazatzal Group 

SITE GEOLOGY : The sample was taken along the t op of an exposed ridge of 
Mazatzal qu~rtzite where it is f olded into a syncline. Quartzites near the 
core are fair ly homogeneous in appearance . Some quartz ve ins and slic ensides 
are present. 

Variabili t y: Color var ies from deep red- ma roon t o light tan, yellow and white . 
De rital heavies are concentrated on some bedding planes and are absen on 
others. 

Sedimentary Struc t ures: Pl anar cross -bed sets average 6-12 em in thickness . 

Depositional Envi ronment: A rela tively sha llow-water marine environment , 
possibly a beach sand, but also could be a low-energy fluvial system. 

SAMPLE DESCRIPTIO!\ : A f ine -grained , dark red t o maroon matrix supports 
lenses of coarse sand and gr it i n a 3: 2 rati o. Fine-sand s ize matr ix grains 
are mos ly quar t z and trace jasper and have thick interstitial f ill i ngs of 
earthy red hematite. Hematite, and possibly some specular i t e , are concentr ated 
in 2-5 mm thick l ayers . Coar se - sand and grit - size fragments are composed of 
mostl y quartz and trace j asper. Coarse layers are lensoida l in shape and 
tr~ncate prev ious ly deposi ted l ayer s . 

S8lllpler: K. Wirth Date: October 5, 1979 



THIN SECTION DESCRIPTION 

Site Number: D 11 Sample Number: 154055 Code: Mlll 

Percent Fragments : 45% Percent Matrix: 47% 

Percent Heavies & Kafics : 8% Stain : none 

r x ·. ?e: Mazatzal conglomerate Stratigraphic Gr oup: Mazatzal Group 

!: ~-<\GME :-."TS : (percenta&es are based on 1007. fragments ) 

Type & color Percentage Grain l ength variation Roundness Axial ratios 

quartz 69'l' 7 - 2mm sub- rounded 1 : 1 . 5 
ja sper 9% 6 2mm sub-a ngul ar 1 :3 
chert 12 .. 4 2mm sub- rou11ded 1 :2 
quartzite n. 6 - 2mm sub- rounded 1 :1. 5 
rhyo 1 i t e 3:t 3 - 2rrm sub- rounded 1 :2 

MATRIX & HEAVIES : (pe r centages are ba s ed on 1007. matrix & heavies ) 

Tvpe & co lor Percentage 

80 
4% 
5% 
n 

Size range 

2 - .02 mm 
2 - . 2 mm 
2 - .2 mm 
2 - .7 mm 
.09 - . 04 rrm 
. 06 - . Oi mm 

powdery 

Description 

shredded and rec rystal l ized 
sub-angular 
rec rysta 11 i zed 
st rai ned and recrystall ized 
rounded detrital 
recrystallized with hemati te 
in terst itial sta in 
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quartz 
jasper 
chert 
quartzite 
specula rite 
specula rite 
hemat i te 
clay 
ser ici te-

<1 ~ 
1% 
1% 
2% 
6% 

.01 - .005 mm 

.04- . 01 rrm 
recrystallized interstitia l masses 
recrystall i zed plates around grains 

muscovite 

Cement : recrystalli zed quartz , serici t e, clay, and specularite 

lnterst i tia ls: rec rysta l lized and sh redded qua r tz, seric i t e, mu scovite , 
specul ari t e and mi nor hemati t e 
Textures a nd recrysta llization: 
quartz grai ns are internally polygonized and sutured, externally sutured and 
shredded , matrix quartz i s recrystallized t o a shredded network, chert, rhyolite and 
sericite are strongly recrys tallized; the rock texture is half metamorphic. 
Structures : 
bedding planes are def ined by parall el alignment of el ongate fragments, by 
differences in fragment dens i ties of different layers and by primary specularite 
concentrati ons 
Comments on Genesis: 
Higher energy environment produces a well sorted, relatively clean sediment from a 
compl ex hematitic quartz-chert-j asper-rhyolite source terrain. 

Rock Name : Recrystallized, specularitic quartz-rich grit . 
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SITE AND SAMPLE DESCRIPTION 

Site Number: 01 2 Sample Number : 154056 Code: AOll 

Location : Lower Coffeepot Trail Sc inti llometer Counts : 70 cps 

Quadrang le : Gi sela U Value (U by NT) ppm 1.80 

Se c . , T'-·p , Ra.: S8, 8 , llE Coo rdina tes : 34° 03 ' J5" , 111° 15' 25' W 

Geo logi c Unit: Quartz i t es of Reef Ridge 

Stratigraphi c Group: Alder Group 

SITE GEOLOGY : Quartzites ·in the Alder Group at thi s site are colllTlonl y 
grayish (t o l ight purpl e} in color and appear cleaner than most other Alder 
conglomerates. They are sericitic, sheared and dissected by numer ous quartz 
eins. Grit or granul e l ayers are sparse and most quartzite is moderately 

well sor ed. The r ock type is qui t e different than either Mazatzal quartz i e 
or more argill aceous t ypes of Alder lower in the st r atigraphy. 

Variabi l ity : Some interbedded layer s of si lt and shale are present. 

Sedimentary Struc t u r es : No longer vi sible due t o def orma t ;on . 

Depositiona l Environment : Relatively shallow-water cond i tions , uniform energy 
submar i ne , trans it~onal from deeper-water shales below to shallow-water and 
subaerial rhyolites above. 

SAMPl.E DESCRIPTION : A grey, fine -grained matrix of mostly quartz , serici te 
and lesser amounts of pink rhyolite and other dark volcanic rock fragments , 
suppor t s sub-angular grit in a rat io of 3:1. Fragments are mos tly quartz , 
whi te sericite, pink rhyolite and lesser dark volcani c roc~ f r agments . The 
r ock has an overa ll shPared , gray seri cite appearance. 

Sampler: K. Wirth Date: October 10, 1979 



tHIN SECTION DESCRIPTION 

Site Number : D 12 Sampl e Number: 154056 Code : A 011 

Percent FragMents : 76% Percent Matrix: 23% 

Percent Heavies & Kafics: Stain: minor limonite 

Rock Type: feldspathic quartzi te Stratigraphi c Group: A 1 der Group 

FRAGMENTS : 

Txpe & color 

quartz 
chert 

(percentages are bas~d on 100% f ragMents ) 

Percentage 

73~ 
27"J 

Grain length variation 

2.8 - .2 l11l1 

3.2 - .2 ntn 

Roundness Axial ratios 

sub-angular 1 : 2 
sub-angular 1:3 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies ) 

rz2e & color Percentage Size range Description 

quartz 43~ . 2 - . 02 lffil strained and recrysta 11 i zed 
sericite -

muscovite 50~ <. 04 rrvn recrysta llized foliated mats 
feldspar 4" .7 rrrn perthitic, orange-stained 
specu 1 a rite 1% . 23 - . 1 11111 rounded detr ita 1 
1 imoni te 2% ;>owdery fine interstitials and sta in 
specul a r ite l i powdery recrystallized masses 

Cement : onostly recrysta1lizea ser ici te and silica 

Interstitials : sericite, 1 imonite, recrystallized specula rite 
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Textures and recrystall ization: most primary mineral grains are broken, strained, 
recrystallized or shredded; fine gra ined sericite f orms an interstitial network 
to quartz grains ; some fragmen ts recrystal l i zed t o felted sericite mats 

Structures : Crude foliation pene tra tes through mineral grains by breakage and 
elongation, not boudinage or twinning, seri cite def ines good foliation 

Comments on Genesis: Matrix material was originally very impure and argillaceous 
to provide a high sericite content; source rocks were volcanic, principally 
rhyolitic , fo r quartz and feld spar, and also sedimentary for cher t . 

Rock Name : recrystallized, fel dspathic quartz ite to wacke 
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SITE AND SAMPLE DESCRIPTIO~ 

Site Number: 013 Sample Number : 154 064 Code: Vl 02 

Loca tion: SW Reef Ri dge Sc inti llome t er Counts: 240 cps 

Quadrang l e : Sheep Basin Mtn U Va 1 u e (t; by NT ) ppm : 4 . 4 

s.ec. , Twp , Ra. : S4, 8N , 11 E Coo r d inates : 34° 03' 37 "N, 111° 13 ' 47 " W 

~eologic Unit: Volcan ic Congl omerate 

St ratigraph i c Group : Alder Group 

SITE GEOLOGY : Sheared volcanic -rock-fragment congl omerate i s i n cont act with 
pink to orange quartz -phenocryst ic r hyolite , which also has been deformed. The 
lower par t of the conglomer ate unit is in contact with eas i ly-eroded pu rple 
sl ates and phyllites . 

Variabil ity : Litt 1 ~ var i ab i li ty as t he SP~tion i s mos t ly 9r ay quartz i es with 
conglomerate ~~.ng t he var iant. 

Sed imenta ry Struc t u re s : None are visible due t o deformation . 

Depos i tiona l Environment: Sha llow-water marine, as in 01 2. 

SAMPLE DESCRIPTION : A fine -grained grey tv maroon foliated matrix of mostly 
f i ne-gr ained volcanic quartz phenocrysts and al t ered pink volcanic materi al , 
supports green and pink sericite fragments i n a ratio of 5:1. Fragments average 
5-35 mm in length and are composed of pink and green ser icite-rich,quartz 
phenocrysti c rhyo lite fragments . Fragments are flattened to di scoidal in shape 
wit h axial ratios of 1:6:7 . Both f1·agments and matrix show the effects of 
shearing . 

Sampler: K. Wirth Date : October 11, 197g 
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THIN ~l:C'TION DESCRIPTION 

Site Number: D 13 Sample Number: 154064 Code : A 102 

Percent Fragments: 33% Percent Matrix : 65% 

Percent Heavies & M8fics: 2% Stain: hemat i te 

Rock Type : rhyolite tuff Stratigraphic Gr oup: A 1 der Group 

FRAGMENTS : (percentages are based on 1001. fragments ) 

Type & color Percentage Grain l ength variation Roundness Axial ratios 

rhyolite 
quartz 
fe ldspa r 

62% 
31% 
7% 

12 .8 - .4 rrrn 
1.3 - . 2 ll1T1 

.7 - .3 IT1T1 

sub-a ngula r 
sub-angula r 
sub-angular 

1 :3 
1 : 1 . 5 
1 : 1 . 5 

qua rtz phenocrysts i n rhyolite fragment s show rectangul ar volcanic
type outl i nes with numerous embayments 

MATRIX & HEAVIES : (percentages are ba s ed on 100% mat rix & heavies ) 

Tz oe & co lor Per centage Size range Desc ription 

quartz 87% . 09 rrrn recrysta l li zed masses , broken volca nic 
crystal s 

sericite 9% .005 mm fol iated wh ispy mats, patchy network s 
leucoxene <.1 ~ .02 - .01 IT1T1 altered det rita 1 grains 
hematite 4% powdery interstitial grains and stain 

Cement : recrystalli zed quartz, sericite, and mi nor hematite 

Interstiti a l s: ser icite, cryptocrystall i ne silica, hematite 

Textures and recryst-llization : Rock shows a classic lithic- crystal tuff texture with 
quartz and K-feldspar phenocrystic , sericitic, shard- shaped rhyolite t uff fragments 
in a crys ta~l ine ma tri x of silica, se r icite and broken volcanic phenocrysts. 

Structures: Foliation is devel oped pa rallel to primary rock weakness , which 
wa s the original t uffaceous layeri ng . 

Comments on Genesis : Rhyolitic tuff is a primary volcaniclastic deposit i n a 
subaqueous envi ronment with no sedimentary reworking 

Rock Name : f ol iate , pink-fragment, hematitic rhyol itic tuff. 
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S ampler : . Wirth Uate: October 11, 1979 
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THIN SECTION DESCRIPTION 

Site Number: D 14 Sample Number: 154065 Code: A 202 

Percent Fragments: 83% Percent Matrix: 12% 

Percent Heavies & Mafics: 6% Stain: black, specularitic 

Rock Type: sheared conglomerate Stratigraphic Group:Alder Group 

FRAGMENTS : (percentages are based on 100% fragments) 

T:z:2e & color Percentaae Gra~n len&th variation Roundness Axial ratios 

rhyolite 31 % 15.:. 2.0rnn sub-angular 1; 2 
quartz 7% 7-2.0mm sub-rounded 1 ; 1 . 5 
jasper 17% 21-2.0mm sub- angular 1; 2 
chert 45% 18- 2.0nm sub-rounded 1 :2 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies) 

rue & color 

rhyo 1 i te 
quartz 
jasper 
chert 
sericite 
specula rite 
specula ri te 
hematite 

Percenta&e Size range 

8% 2.0-1.2mm 
52% 2.0-.02mm 
4% 2.0-.8mm 
9% 2.0-.3mm 

21 % < .Olrrm 
4% .3-.l mm 
1% powde·ry 
1% powdery 

Descri2tion 

foliated sericitic mats 
interlocking, recrystallized, strained 
recrystallized specularite 
recrystallized 
recrystallized plates and ma sses 
rounded, detrital (?) 
recrystallized with hematite 
interstitial grains and stain 

Cement: recrystallized quartz and sericite; minor recrystallized specularite and 
hematite 
Interstitials: sericite, quartz, recrystallized quartz and specularite. 

Textures and recrystallization: Most matrix quartz recrystallized, interl ocking 
and strained ; interstit,al sericite and silica recrystall1zed to a shredded 
network; qua rtz, chert and rhyolite fragments recrystall i zed or polygonized 

Structures: Some primary bedding orientation defined by felted mats of sericite 
(altered rhyolitic fragments); foliation is most prominent. 

Comments on Genesis: Mixed rhyolitic volcanic to granophyric, and resistant 
sedimentary source terrain eroded to form originally an impure conglomerate 
with a wacke matrix . 

Rock Name : foliated and recrystallized chert- rhyol it~-quartz-jasper conglomerate. 
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SITE AND SAMPLE DESCRIPTION 

Site Number: 015 Sample Number: 154066 Code: A211 

Locat ion: Middle Reef Ridge Scintillomet er Count s : 70 

Quadrangle: Sheep Basin Mtn U Value (U by NT) ppm : 1.5 

Sec ., Twp, Ra .: 53 , 8N, llE Coordinates: 34° 04~ 23"N, 111° 12 ' 45" W 

Geologi c Unit: Rhyoli te-fragment quartz wacke 

Stratigraphi c Group: Alder Group 

SITE GEOLOGY : One side of the unit described here in contact with a sheared, 
fine-grained, vol canic-rock-fragment conglomerate with a ser icit ic matrix. 
The other side of the samp led unit is in contact with a fine-grai ned matrix
su pported congl omerate. Fragmen t~ are sheared, seric iti c and vary in co lor 
f rom whit e t o pink to green. Minor amounts of quar tz and chert are also 
present as fragmen t s . 

Variabilit y : The quartz matri x content is highly variable an d appear s 
t o have no direct re l ationsh ip to fragment content. 

Sedimentary Struc tures : Some more quar tz -rich layers are th inly bedded and 
cross -bedded in 6-30 mm-thick l ayer s . 

Depositional Environmen t : 

SAMPLE DESCRIPTION : The sample i s made up of fine-grained quartz, with 
recrystalli zed quartz and seri c ite as i nter st iti als. Bedd ing direct ions are 
defined by t hin , 1 mm- thick concentrations of specularite on cross-bedd ing 
planes which dppear to be lengthened by shearing . Supported by the matrix, 
and compr i sing 12% of t he ·rock, are several 2-12 mm long sericite-rich vo lcanic 
fragments (probably rhyoliti c in composition). These are discoidal and have 
axial ratios of 1:7:7. Overall, the sample has an impure l ight brown color, 
and pitted appearance . 

Sampler : K. Wirth Date: October 11, 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number: D 16 Sample Number: 154067 Code: V 102 

Location: F_red Pranty Cabin Scintillometer Counts: 150 cps 

Quadrangle : Sheep Basin Mtn. U Value (U by NT) ppm : 3.40 

Sec., Twp, Ra . : S6 , 8N , 12E Coordinatea: 34 ° 04' 00" ; 111 ° 10' 12" 

Geologic Unit: jasper-quartz granule conglomerate 

Stratigraphic Group : Alder Group 

SITE GEOLOGY : 
the Jasper-quartz granule conglomerate is a relatively thin uni t l ying st rati
graphically above a large dacitic mass, and below the main thickness of pu rple 
slates and sediments in the Diamond Butte area: it therefore represents the 
trans i tion from volcanic t o sedimentary sequences in the Alder Group. Conglomerate 
bed contains mainly granule size jasper and quartz pebbles with flattened , pebble
si ze rhyolite fragments in a hematitic quartz wacke matrix. 

Variability: 
Conglomerate is inters heared with purple quartzi t e, silts t one, slate and tuff 
here so primary variations are difficult to discern . 

Sedimentary Structures: 
Masked by st rong shearing. 

Oe~ositional Environment: 
Relatively deep, quiet water, probably marine, definitely intravolcanic - a 
hiatus or time break at the end of volcanism, the unit essentially is a facies 
equivalent of a banded iron fonmation. 
SAMPLE DESCRIPTION : 
In a darkish purple quartz-rich sand-to gr it-s ize matrix, there are 12-8mm size 
brigh t red j asper fragments, vein quartz pebbles up to 25mm, flattened sericitic 
rhyolite fragments, and abundant, platy, thi n, dark purple volcanic fragments, 
now appearing like purple slate or phyll i t e . In some places there are small 
l-3mm fragments of nearly pure specularite. The rock is most impressive in its 
hematite content, which is at least 10% by volume. 

Sampler: P. Anderson Date: Oct . 17, 1979 
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THIN SECTION DESCRIPTION 

Site Number : D 16 Sample Number: 154067 Code: v 102 

Percent Fragments: 28% Percent Matrix: 67% 

Percent Heavies & Mafics; 5% Stain: purple hematite 

Rock Type: Vol canic wacke Stratigraphic Group: Alder Group 

FRAGMENTS : (percentages are based on 100% fragments) 

T:z:e~ & color Percenta&e Grain len&th variation Roundness Axial ratios 

rhyolite 56% 1 4 - 1. OITITl sub-angular 1: 3 
chert 11 % 4-l . OITJll sub-rounded 1 : 2 
jasper 18% 7-1.0111ll sub-angular 1:2 
qua r tz 15% 2.8-l.OITITl sub-angular 1 : 1 . 5 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies ) 

Txee & color Percentage 
qua r t z 25% 
chert 10% 
rhyolite 15% 
seri cite 33% 
specularite 3% 
specula ri te 8% 
hematite 4% 
limonite 1% 
leucoxene <1 % 
jasper 1% 

Size range 

1 . 0-. 01 rnn 
1. 0-. 2mm 
l.0- . 31mm 

< .Olmm 
.6-. lmm 
powdery 
powdery 
powdery 
. 3-. lmm 

l .0- .4mm 

Descrietion 

clear, broken vol canic grai ns 
sub-rounded, hema titic 
mostly altered to sericite 
recrysta llized, fo l iated networks 
rounded, detrital 
bedded masses altering to hematite 
alteration from specularite 
alteration from hematite 
detrital grains with white reflection 
sub-angular 

Cement: Recrystallized quartz and sericite, hematite, limonite and 
recrys ta 11 i zed specula rite. 
Interstitials: 
Recrystall i zed quartz, sericite, specularite , hematite and limonite 
Textures and recrystallization: 
Primary volcaniclastic texture of clear volcanic quartz and rhyolitic shards in a 
recrysta ll ized sericitic matrix remains·through moderate to weak recrystallization 
of matrix and some fragments 
Structures : 
Primary foliate texture of the volcaniclasti .: sediment is preserved ; foliation 
and elongati on of grains is parallel to bedding. 

Comments on Genesis: 
Rock is both a polymict vol cani c tuff and a rhyolitic volcanic wacke . 
f rom dominantly felsic volcaniclasti c activity with other sedimentary 
incorporated in submarine depositiona l setting. 

Rock Name: 
Recrystallized, sericitic, rhyolitic (to dacitic?) volcanic wacke. 

Origin 
materia 1 
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SITE AND SAMPLE DESCRIPTION 

Site Number: D 17 Sample Number: 154 068 Code : A 103 

Location : Fred Pranty Cabin Scintillometer Counts: 95 cps 

Quadrang l e : Sheep Bas i n Mtn. U Value (U by NT ) ppm : 0. 80 

Sec., Twp , Ra. : 531, 12E , 9t Coordinates: 34° 04 ' 45" ; 11 P 09' 35" 

Geo l ogic Unit: j a sper-chert-rhyol ite pebb l e congl o; o~era te 

Stratigraphic Group: Alder Group 

SITE GEOLOGY : 
Immediately bel ow a quartzite nea r Fred Pranty Cabin is a ser ies of 0. 4 t o 3m 
th i ck conglomera te beds i n quartz wacke , vol canic sandstone and gri t . Sequence 
i s a poo rl y sorted alter nat ing successi on of fi ne to coarse, partly vol canic 
clas tics, now sheared and s l ightly metamorphosed . Sampie ma t erial var ies f rom 
quart zi te- jasper- cher t granul e congl omera te up to seric i tic chi p- chert -jasper
vein quarLz pebble congl omera t e (2-4cm- si ze f ragments) . 

Variability: 
Numero us va r iations in gra in size,with jasper and white vei n quartz fo rming the 
l arger fra gments, chert and quart zi t e the smal l er , with the seric i t ic fragments 
(sheared r hyolite) being the fla t t est . 

Sedimentary Structures: 
Absence of shallow wa ter f eatures such as good cleaning, bedding and cross beddi ng. 
Some poor ly developed size-sorti ng is apparen t . 

Depositional Environment: 
Deposi tional environment is one of rapid dumping of volcani c and sedimentary 
detr itus i n a submarine deeper water environment, possibly outwash fans , wi t h 
no beach reworking. 
SAMPLE DESCRIPTION : 
The rock is somewhat sheared and foliated, with a pale pink to gray matrix of 
quartz plus sericite (quartz wacke) and small chert fragments. Large red jasper 
pebbles up to 4cm in size, clear to pink chert pebbles up to 3cm in size, and 
some vein quartz pebbles are somewhat flattened and el ongated i n the semi-schist 
matri x. Gray to orange t o pink concentrations of sericite apparently in the 
matr i x, on cl ose inspection, define the outlines of highly flattened sericitic 
rhyol i te fragment s , now largely sheared out al ong foliation planes. 

Sampler : P. Anderson Date: Oct. 17 , 1979 
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THIN SECTION DESCRIPTION 

Site Number: 017 Sample Number: 15~068 Code: Al 03 

Percent Fragments: 41 % Percent Matrix: 58% 

Percent Heavies & Mafics: 1% Stain: pale maroon hematite 

Rock Type: pebble conglomerate Stratigraphic Group: Alder Group 

FRAGMENTS : (percentages are based on 100% fragments) 

Type & co lor Percentage Grain leng th vari ation Roundness Axial rat ios 

jasper 
chert 
rhyolite 
(rhyol ite 

73% 25-2 mm 
9% 5- 2 nrn 

18% 25- 2 fliTl 

is granophyric , seri citic ~nd 

subangular 
subrounded 
angu lar 

non - phenocryst ic) 

1: 2 
1: 2 
1 : 1 (J 

MATRIX & HEAVIES : (pe rcentages are based on 100% matrix & heavies) 

Type & color 
quartz 
j asper 
chert 
rhyolite 

seri cite 
specularite 
hematite 
limonite 

Percentage Size range 
78% 1.8-. 01 mm 

2% 2. 0- . 33 mm 
1% 2.0-. 12 mm 
3% 2. 0-.4 mm 

10% <. 03 nrn 
2% . 21-. 09 mm 
2% powdery 
2% powdery 

Des cription 
large subangular grains , shredded matrix 
subangular, banded 
subrounded, recrystallized 
angular, sheared, largely altPred to 
ser icite 

recrystall ized plat~s and masses 
rounded detrita 1 
fine, interstitial grains and stain 
rectangular p~eudomorphs after pyrite? 

Cement: Recrystal lized and shredded quartz, sericite, hematite 

Interstitials: Recrystall ized quartz and seri cite, hemat ite, specularite , 
l imonite . 

Textures and recrystallization: Matri x texture is dominated by strongly recrysta l
lized larger quartz grains lying in a matri x of finely shredded and recrystallized 
aligned sericite and quartz; fragments are extensively recrystallized; specularite 
is altered to hematite . 

Structures: Tectonic fabri c to matri x is anastomosing around larger fragments; 
beddi ng features are destroyed by deformation. 

Comments on Genesis : Dominantly of rhyolitic and cherty or1g1n with abundant 
specularitic jasper in source terrain; rock fabric is extensively recrystallized; 
matri x 80% recrystallized; fragments about 40% recrystallized. 

Rock Name: sheared and foliated jasper-rhyolite pebble conglomerate 
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SITE AND SAMPLE DESCRIPTION 

Si te Number: 018 Sample Number: 154069 Code: AOll 

Location: NE Reef Ridge Scintillome t er Counts: 270 cps 

Quadrangle: Sheep Basin Mtn U Value (U by NT) ppm : 2.3 

Sec., Twp , Ra. : S34, 9N, llE Coord inates: 34° 05' 03"N, 11 1° 12' 13"W 

Geologic Unit: Alder conglomerate 

Stratigraphic Group: Alder Group 

SITE GEOLOGY This sample site is locat ed about 10m south of the rhyolite 
described at site 013 . Quartzites surround ing the sampled horizon are ge nerally 
fine -grained and conglomerate fragments are absent . Some 20-100 em-thick beds 
of muddy quartzite and micaceous slate are interbedded wi th the quartzites. 

Variabi l ity: Cong lomerate layers are highly variable and range from (1) tan 
to grey, coarse-grained quartz con taining fragments of mostly quar tz, some 
jasper, rhyo lite and volcan ic rock fragment grit, to (2) dark grey quartz 
wackes containing sheared vo lcani c rock fragments and quartz grit. 

Sed imenta r y St ructures : Bedd ing thickness vari es from 2-6 em in fine· grained 
layers to 30-6 0 em coarse-gr ained layers . Cross-bedding i s not well defined. 

Depos itiona l Environment: Shall ow water marine as in 012. 

SAMPLE DESCRIPTION : The rock ~s a gray to tan quartzite of medium to 
coarse-grained, interlocking quartz, minor jasper, pink and red volcanic 
fr agments and chert. Interst itial s are sericite, specularite and ch lorite. 
Thin 5-1 0 mm beds of grit are interbedded with 1-2 em- thick beds of quartzite , 
both of whi ch are made up of similar quartz -rich material. Most fragments 
are elongate ~ 2-8 mm l ong , and sub-angular to sub-rou nded. 

Sampler : K. Wirth Date: October 17, 1979 
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THIN SECTION DESCRIPTION 

Site Number: Dl8 Sample Number: 154069 Code : AOll 

Percent Fragments: 38% Percent Matrix: 60% 

Percent Heav ies & Mafics: 2% Stain: brownish gray 

Rock Type : 

FRAGMENTS : 

Iype & color 

quartz 
j asper 
rhyo 1 ite 
chert 

Alder grit Stratigraphic Group : Alder Group 

(percentages are based on 100% fragments ) 

Percentage Grain lensth variation Roundness Axial 

40% 3. 0-1.3 mm su bangu lar 
21% 3.2-1.3 ITJl1 angular 
32% 5. 0-l. 3 rrm angul ar 
7% 4. 0-1. 3 mrn subangul ar 

ratios 

1: 1. 5 
1 :2 
1:5 
1: 2 

~ATRIX & HEAVIES : (pe r centages are based on 100% matrix & heavies ) 

Type & color 
quartz 
chert 
rhyolite 

specu l ari te 
specular ite 
hematite 
1 imonite 
sericite 
chlorite 

Percentage Size range 
33% 1. 3-. 02 mm 
4% 1.3-0.3 mm 

32% 1.3-.5 mm 

<1% . 2- . 11 mm 
1% • powdery 

< 1% powdery 
2% powdery 

26% <. 03 mm 
2% < . 13 mm 

Des cription 
subrounded and recrystallized 
subrounded 
subangular, sheared and altered to 
seri cite 

rounded 
rec rysta llized with hema tite 
interst itial grains and stain 
interstitial grains and stain 
recrysta lli zed p late~ and ma sses 
recrysta1 lized plates with rhyolite 

Cement: Mostly recrystallized ser ici te and quartz; also specularite, hematite 
and limonite. 
Interstitials: Recrystal l ized sericite, quartz, specu larite, chlor i te, limonite 
and hematite. 
Textures and recrysta llization: Dominated by clear ang ular quartz grains locally 
sutured and polygoni zed, in a matri x of highly sericitic material which is ex
tensively recrysta l lized; primary sra in shapes are usually preserved. 

Structures : Elongation of long frayments such as rhyolite might def ine bedding 
but overall fabri c of matri x i s one of tectonic foliation by deformation and 
recrystallization. 

Comments on Genesis: Derived from a quartz-rich source terrain, probably 
volcani c because of the abundant argillaceous and rhyol itic components, and 
specu lari t ic nature of jasper. Substantially deformed and metamorphosed . 

Rock Name : hi ghly ser icitic quartzose grit 
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SITE AND SAMPLE DESCRIPTION 

Site Number: 019 Sample Number: 154070 Code: A202 

Location: S of Soldier Camp Mtn Scintillometer Counts: 80cps 

Quadrangle: Sheep Basin Mtn U Value (U by NT) ppm : 2.40 

Sec., Twp, Ra.: S25, 9N, llE Coordinates:34° 05' 37"N, 111° 10' 30"W 

Geologic Unit: Quartz-rhyolite -jasper conglomerate 

Stratigraph i c Group: Alder Group 

SITE GEOLOGY : The rocks exposed at this site are highly varible in composition 
but can be divi ded into two main types. One type is a gray quartzite conta i ning 
minor amounts of quartz, jasper and rhyolite grit in some cross- beds . The 
other type is a dark gray, sercit i c quartz ite to quartz -granul e conglomerate , 
as descr ibed be low. Both units are i nterbedded and vary in th1ckness . 

variabil ity : Scintillometer counts range from 75-96 cps across the section. 
Qua r tz -r ich and better -sorted layers tend to have lower scintillometer values 
than t hose layers with fragment s . 

Sedimentary Structures: Planar and troug h cross- beds average 12-30cm thick in 
coarser gra ined l ayer s , and 3-1 0 em in fine r grained layers . 

Deposi tiona l Environment: Shall ow-water marine environment, possib l y nearer 
shore or just shollower water than the previous saw.pl es because of more frequent 
conglomerate interbeds. 

SAMPLE DESCRIPTION : A yel l ow-stai ned, dark grey sericiti c and fol i ated matri x 
of fine -grained quartz supports gran ules of qu artz, sheared volcarics and 
jasper . Fine sand-size grains of volcanic and reworked quartz make up most of 
the matr ix . Interstitial spaces contain specul ar ite and recrystallized sericite. 
Fragments are sub-rounded to sub-angular and average 3-30 mm in lenth . Quartz 
and sericite-rich sheared volcanic fragments are the main fragment types. 
Also present are lesser amounts of dark r ed rhyolite, jasper anrl grey chert. 

Sampler: K. Wirth Date: October 17, 1979 
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THIN SECTION DESCRIPTION 

Site Number: 019 Sample Number: 154070 Code : A202 

Percent Fragments: 57% Percent Matrix: 39% 

Percent Heavies & Mafics: 4% Stain : dark maroon to lavender 

Rock Type: pebble conglomerate Stratigraphic Group: Alder Group 

FRAGME NTS : (percentages are based on 100% fragments ) 

Type & colo r Percentage Grain length variation Roundness Axial ratios 

jasper 21% 
quartz 29% 
rhyol i t e 50% 

12.0- 2. 0 mm 
14.0-2.0 rrun 
14.0- 2.0 ITJn 

subangular 
sub rounded 
subangular 

1: 2 
1: 1. 5 
1:4 

(rhyolite is seric itic 
phenocrystic) 

and aphanit ic; partly recry5tallized; one is feld spar 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies) 

Type & color 

quartz 
j asper 
rhyoli te 
specu 1 a rite 
specularite 
hema tite 
1 imonite 
sericite 
chlorite 
zi rcon 

Percentage Size range 

50% 2.0-. 04 mm 
7% 2.0-.3 mm 

-11% 2. 0-.4 mm 
1% .2-. 08 mm 
;'% powdery 
2% powdery 
2% powdery 

23% <.04 mm 
2% .57- .02 mm 

<1% .09-. 03 ITJn 

Description 

subrounded, recrystallized 
subangu lar, specularit ic 
subangular, mostly altered to ser ici te 
rounded detrita 1 
recrystallized with hematite 
interstitial grains and stain 
coatings al ong foliation planes 
recrystallized matrix material 
recrystallized plates with rhyolite 
rounded 

Cement: Most ly recrystallized sericite and qu artz, minor hematite and specularite. 

Interstitia :s: Hematite, linomite and recrystallized sericite, quartz and specul~rite. 

Textures ana recrystallization: Coarser grai ned matrix quartz forms an oriented 
mosaic para~1el to el ongate fragments and lies in a finer grained matrix of 
strongly recrysta .llized and foliated sericite and silica. Matrix and fragments 
are about 40% recrystallized. 

Structures: Beds of differing matrix grain sizes define 1 to 2 em wide beds , in 
large part sheared by strong recrystallization accompanying deformation. 

Comments on Genesis: A source terrain inc luding feldspar-phenocrystic vo lcanics, 
chert and jasper i s required , which is consis t ent with the composition of the 
earlier parts of the Alder Group; strongly deformed. 

Rock Name: foliated, sheared quartz-jasper-rhyolite pebble conglomerate 
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SITE AND SAMPLE DESCRIPTION 

Site Number: D 20 Sample Number: 154071 Code: A 101 

Location: Houden Mtn. Scinti llometer Counts: 55 cps 

Quadrang l e : Sheep Bas i n Mtn. U Value (U by NT ) ppm : 1 . 20 

Sec. , Twp, Ra .: 517, 9 ., 12E Coordinates : 34 o 07' 00" ; 111 09' 03" 

Geologic Unit: quartz- jasper granul e conglomerate in Houden quartzi te 

Stratigraphic Group: Alder Group 

SITE GEOLOGY : 
On AoUden Mountai n nea r Sand tank, the westenmost of two major quartzite units 
conta ins a pale orange t o pink , quartz- rich grit and sparse granule conglomerate 
of very sparse, bright red jasper and more freq uent qua rtz granules, whi ch wa s 
sam pl ed. Another lower gray quartzite unit contains very ra re layers of jasper
chert-volcani c rock (or slate) fragmen t grit , which wa s not sampled . 

Va r iabi lity: 
Fragment size and abundance are hi ghly variable , with jasper conf i ned to some layers , 
volcani c rock (or slate) chip f ragments conf ined to other layers , and quartz 
fragments in most l ayers . 

SedimentarY Structures : 
Poorly def1 ned bedding, e~sentially no cross bedd ing noted. 

Depc sitional Environment: 
Although relatively pure qua r tz i te, ~nvironment is still inferred to be deepe r 
water or l ow energy fluvial because of lack of good si zing, sort ing, and 
abunda nt current structut·es. 
SAMPLE DESCRIPTION : 
Samples vary f rom pal e pink t o pale maroon and are grits of whi tish quartz gra ins 
with completely seriate grai n si zes f rom 8 down t o 2mm, and al l finer sizes in 
the matri x. In this occur sparse (1 -5%) bright to pale red jasper fragments , 
some very sparse red fragments of un known (probably rhyol i te ) orig in and rare 
pink chert. A comparative sampl e from the lower un it conta ins only fla t sla te 
(or vrf) chips in a qua r tz gri c t o sand- size matrix . 

Sampl er: P. Anderson Date: Oc ~. 17, 1979 



244 

THIN SECTION DESCRIPTION 

Site Number: 020 Sample Number : 154071 Code: Al 01 

Pe rcent Fragments : 17% Percent Matrix : 88% 

Perc ent Heavies & Maf i cs : 5% Stain: hematit ic 

Rock Type: Houden conrlomerate Stratigraphic Group: Alder Group 

FRAGMETI'S : (pe r centages are based on 100% f ragments ) 

Type & color Pe r centage Grain length variation Roundness Axia l rat i os 

specularitic 
chert 

quartz 
rhyolite 

( rhyo 1 ite 1 s 

42% 
36% 
22% 

sericit1c 

15- 2 rrrn 
3. 4-2. 0 mm 
6.4- 2. 0 mm 

anu aphanit ic ; 

subangu lar 1: 2 
sub- rounded 1: 1. 5 
subangu lar 1:3 

chert is part lyjaspery) 

K~TRIX & HEAVIES : (percentages are bas ed on 100% ma trix & heavies ) 

Tyoe & color Percentage Size range Description 

quar z 69% 2.0-. 03 mm subrounded , fi ne quartz recrystallized 
chert 16% 2. 0-. 2 rrrn subrounded 
rhyolite 7% 2.0-.4 mm subangul ar, highl y ser iciti c 
specu 1 ar ite 2% powdery recrysta l lized with hematite 
leucorene 1% . 25- . 1 mm alteration on rounded grains 
hematite {% powdery f i ne interstitial grai ns , masses and 

stain 
sericite-clay 3% <. 01 mm recrystallized pl at es and masses 

cement : Mostly recrystallized quart z and seri cite, minor hematite. 

lnterstitia l s : Recrystallized quartz sericite and specularite, hemati te . 

Text ure s and rec rysta ll iza t i on: Quartzite mat rix consists of closely pac ked, 
sutured and strained quartz (local deformat i on l amellae ) wi th rela t i ve ly litt le 
interstiti a l fine - grained ser icitic material; roundness and spheri c i ty are 
relati vely high for an Al der conglomerate, and there i s good sorting with each grain 
Struc tures : Some qu artz is aligned but not dominantl y recrystall1zed; t ype . 
bedd ing is not defined in th in section and foli ation is only inci p i~ntl y developed. 

Comment s on Genes i s : A well-sorted, clean, relatively mature sediment for the 
Alder Group dominantly sedimentary-volcanic sour ce wi th on ly the mos t resistant 
grains present in th is conglomerate. 

Rock Name: specu laritic-chert sparse-granule conglomerate 
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.SITE AND SAMPLE DESCRIPTION 

Site Numbe r: 021 Samp le Number: 154072 Code: A21 2 

Loca tion: Ho uden Mt n Scintil lometer Count s: 70 cps 

Quadrangle: Sheep Basin Mtn U V a l u e (U by NT) ppm : 1 . 1 

Sec ., 1'\o.•p, Ra . : S20, 9 :, 12E Coordinates: 34° 06 1 37 "N , 111° 09 I OO"W 

Geo logic Unit: Granule conglomerate in Houden qua rtzi t e. 

Stratigraph i c Group: Al der Grou p 

SITE G::OLOGY : The quartz i t e ridges on Houden Mountain are. composed of most ly fine 
t o med ium-gra i ned grey-green quartzite. They vary from wel l-sorted sparse to 
fragme nt-packed conglomerates . Matri x-suppor ted conglomerates commonly contain 
granul e to pebble-size fragments of quartz, jasper, chert and volca nic f rag -
ments in a quartz-r ich matrix . Fragment - support ed congl omerates contain a 
higher percentage of fine interstiti al s in the matrix whi ch now appear as foli ated 
ser ic ite and quartz. 

Variabi l ity : he amou ~t of interstitial mi ca and c lay in the matrix is highly 
variable throug hout the section. Dense conglomera t e l ayers are restri cted t o 
the area ex~osed in the antiform of the Houden Mountain fol d. 

Sed imentary Struc t u r e s : Excep for occasional congl omerate fragments , the 
quar t zi te is •as sive i n appeara nce. 

Depos itional Envi ronment: Fluvia l or near- shore mari ne , mos t likely marine as 
surrounding volcanicl astic deposits show ev ider ~c!"' of sub-mari ne deposition. 

SAMPLE DESCRIPTION : A grey, fine-grained quartzite matrix, 1vith minor 
i nterst ~ t ial sericite, supports sub-rounded granules of qu artz , j asper and 
volcan·c f ragments . Fi ne mat r ix quartz grains have min>r seri ci te and 
poss ibly same specul ar ite in thei r interstici es. Fragments are sub-rounded 
and aver age 5- 23 mm lor.g , but are sometimes as long as 35mm. Wh ite quartz , 
jaspe~ grey chert , black and rlark-red aphani t ic rhyol{te as wel l as sheared 
light -colored ser i.:i ti c rhyol ite fragmet s occur in v,•,·y' ng amounts throug h
ou t the sect ion. Sheared volcani c fragment are di sco1aal , with axi al rat ios 
of l :6:7 , and others are more elongate or ellipsoidal, with axial ratios of 
1 : 1 :3 . 

Sampler ~ K. Wirth D~te: Oc t ober 17, 1979 
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THIN SECTION DESCRIPTION 

Site Number: 021 Sample Number : 154072 Code: A2 12 

Percent Fragments : 43% Percent Matrix: 55% 

Percent Heavies & Mafics : 2% Stain : pale lavender hematite 

Rock Type: Houden conglomerate Stratigraphic Group: Alder Group 

FRAGME NTS : (percentages are based on 100% fragments) 

!I2e & color Percentaze Grain lenzth variation Roundness Axial ratios 

quartz 26% 9-2.0 rrrn rounded 1: 1. 5 
jasper 30% 7.8-2.0 mm subrounded 1: 2 
rhyo 1 ite 35% 23-2.0 rm1 subrounded 1: 3 
chert 9% 4-2.0 mm subrounded 1: 2 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies ) 

Type & color 
quartz 
jasper 
chert 
rhyo l ite 
specularite 
specu l ar it f> 
hemati t e 
limonite 
seri cite 

Percentaze 
38% 
11 % 
5% 

21% 
1% 

<1% 
2% 
1% 

21% 

Size range 
2.0- .02 mm 
2 . 0- .4 mm 
2.0-. 4 mm 
2.0-. 5 mm 
.2- .09 rrrn 
powdery 
powdery 
powdery 
<. 04 lml 

Description 
subrounded and recrystal lized 
sub rounded 
subrounded 
subrounded, altered to ser ic i t e 
rounded 
recrys tallized with hematite 
interstitial grains and stai n 
interstitia l grains and stain 
recrystallized plates and masses 

Cement: Most ly recrystallized sericite; minor recrystal lized quartz, $pecularite 
and hematite. 

Inters ~ itials : Seric ite, recrysta ll ized quartz and specularite, hematite, limon ite. 

Textures and recrystallization : Larger matr ix grains are relatively well packed, 
angu lar and somewhat recryst allized, strained quartz supported by an interstitial 
matrix of sericitic material (recrystallized clay); grains and fragments are 
oriente-.' , partlysutured, but not i nterlocking. 

Structures : Elongate fragments show subparallel orientation, but this may be a 
deformational alignment rathEr than a primary structure. 

Comments on Genesis: Dominantly sedimentary with lesser sericitic vol canic 
material in the source ; deposited in a relatively high energy environment ; 
sediment mat ur ity higher than average for Alder Group; foliation intensity is 
prominent and typical of Alder rocks. 

Rock Name: fol iated, quartz- jasper- volcanic rock fragment granu le conglomerate 
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SITE AND SAMPLE DESCRIPTION 

Site Number: 022 Sample Number : 154073 Code: A213 

Location : Houden Mountain Sc intillometer Counts : 70 cps 

Qua drangle: Sheep Basin Mountain U Value (U by ~.) ppm : 0.70 

Sec., T~p . Ra. : S20, 9N, 12E Coordinates : 34° 06' 36"N, 111 ° 08' 38"W 

Geologi c Unit : Sparse-pebble congl omerate in Houden quartz ite. 

Stratigraphic Gr oup: Al der Group 

SITE GEOWGY : Same as Site 021. 

Variability : Fragment density var ies from spar$e to extremel y low. 

Sedimentary Structures: Well, but thickly bedded. 

Depositional Environment: Fluvial or near-shore marine as in 021 . 

SAMPLE DESCRIPTION : Thi s sampl e is similar in appearance and composition 
to sample 021 except that fragmentsare much more sparse in this sampl e. 
Fragment length is commonly pebble size as opposed to granule size in sampl e 
site 021. 

Sampler: K. Wirth Date: October 17, 1979 
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THIN SECTION DESCRIPTION 

Site Number: 022 Sample Number: 154073 Code: A213 

Percent Fr~gments: 37% Percent Matrix: 62% 

Percent Heavies & Mafics: 1% Stain: none 

Rock Type : Houden cong lomerate Stratigraphic Group : Alder Group 

FRAGMENTS : 

Type & color 

quartz 
chert 
j asper 

(percentages are based on 100% fragments ) 

Percentage 

75% 
14% 
11 % 

Grain length variation 

23- 20.0 ITil1 

10.0-9.0 mm 
14 mm 

Roundness 

rounded 
rounded 
subrounded 

Axial ratios 

1: 1. 5 
1:2 
1: 2 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies) 

Tzpe & color Percenta&e Size ranse Description 
quartz 77% 1. 1-. 02 mm rounded, fine quartz i s recrystallized 
cher t 2% .6- .4 mm rounded 
jasper 3% . 7- .3 mm subrounded 
seri cite 18% <.03 mm recrystallized plates and masses 
specular He <1% . 2-. 09 mm rounded detrital 
hematite <1% powdery interstitial grains 

Cement: Mostly recrystallized sericite, also minor recrystallized quartz. 

Interstitials: Recrysta llized sericite and quartz , hemat i te. 

Textures and recrystallization: Vein quartz fragments are strongly recrystallized, 
chert is not. Matrix quartz comprises a partly recrystallized, sutured, poorly 
aligned mos iac supported in pl aces by finer grained recrystallized sericite anJ 
quartz. 

St ructures : Quartz grains show optical orientation and about 40% recrystalliza
tion even though no macroscopic foliation i s evident in the rock, and bedding 
is not apparent. 

Comments on Genesis: Well-sorted, mature sediment in the Alder Group containing 
better worked, more resistant rock types even though the same mixed volcanic and 
sedimentary source material was available. 

Rock Name : quartz-chert-jasper pebble conglomerate 
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SITE AND SAMPLE DESCRIPTION 

Site Number: D 23 Sample Number: 154074 Code: A 202 

Location: Houden Mtn. Scintillometer Counts: 85 cps 

Quadrangle: Sheep Basin Mtn. U Value (U by NT) ppm : 1.80 

Sec ., Tvlp, Ra .: 520 , 911 , 12E Coordinates: 34 ° 06' 36 "; 111 ° 08' 37" 

Geologic Unit: quartz- jasper pebble congl omerate, Houden Formation 

Stratigraphi c Group: Alder Group 

SITE GEOLOGY : 
The easternmost of the two quartzi tes on Houden Mountain contains abundant 
quartz - jasper pebble conglomera te at its ba se. Some beds of the conglomera t e 
are clearly matrix- supported, sparse quartz -pebble congl omerate, whereas other 
l ayers a re packed wi th a variety of quartz, jasper, chert, slate, and dark 
vol ca nic-rock fragments , some of whi ch are in contact but generally are still 
supported in a quartz wacke matrix. 

Variability: 
The size, sorting, and to some extent the type of pebble in the conglomerate are 
all strat igraphically controlled. 

Sedimentary Structures: 
Relatively well bedded, some cross bedding seen, but graded bedding in terms of 
si zing and sorting is seen. 

Depositional Environment: 
S ha ~lower water, hi gher energy, poss ibly fluvial, braided channel conditi ons. 

SAMPLE DESCRIPTION : 
The rock is a fragmer. t - packed conglomerate (50% fragments) of relatively angular 
white, pink und red-spotted chert, bright and dark red jasper, white vein quartz 
in about equal proport ions, with lesser dark green and red volcanic rock fragments. 
All are about 7-20mm ·in size and relatively equant. The quartz wacke matrix is 
an aggregate of sand-si ze quartz, ser~ - it i c or argillaceous material and red 
to gray specularite and hema tite. ., . conglomera te i s striking in its appearance 
because of the abundant red jasper ~ obles. 

Sampler : P. Anderson Date: Oc t. 18, 1979 
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THIN SECTION DESCRIPTION 

Site Number: D23 Sample Number: 154074 Code : A202 

Percent Fragments: 73% Percent Matrix: 20% 

Percent Heavies & Mafics: 7% Stain: none 

Rock Type : Houden cor.g lomerate Stratigraphic Group: Alder Group 

FRAGMENTS : (percentages are based on 100% fragments ) 

T:z:2e & color Percenta~e Grain lensth variation Roundness Axial r atios 

quartz ")")ql 
.J..J to 12.5-2.0 mm rounded 1: l. 5 

jasper 33% 13.8-2.0 mm subrounded ~ : 1. 5 
chert 11% 7. 0- 2.0 mm rounded 1: l. 5 
rhyol ite 23% 8·.0-2. 0 mm subrounded 1: l. 5 
(j asper fragment s are well banded, 1 oc ally containing angular chert chi ps) 

MATRIX & HEAVIES : (per centages are based on 100% matrix & heavies) 

Type & color Percenta~e Size ran~e Descri2tion 
quartz 48% 2.0- .02 mm subangular and recrystallized 
jasper 6% 2.0-.4 mm subangular 
chert 4% 2.0- .3 mm subrounded 
rhyo lite 3% 2. 0- .5 mm subrounded, mostly altered to sericite 
specularite 8% .3-.08 mm rounded detri tal and cl usters 
specularite 3% IJOwdery recrystallized with hematite 
hematite 2% powdery interstitial gra ins 
sericite 26% <. 04 mm recrystallized plates and masses 

Cement: Mostly recrystallized sericite; also minor recrystal lized quartz, 
specularite and hematite. 
Interstitials: Recrystallized sericite, quartz, specularite, and hemati te. 

in matr ix 

Textures and recrystallization : Abundant matrix sericite (and clay) preserves 
primary detrital shape of specularite and quartz; fragments are closely packed, 
partly sutured, but neither matrix grains nor fragments are significantly 
recrystallized; grain siz~s are completely seriate . 
Struc ture s : Bedding is not apparent in thin section but mainly relates to 
differing concentrations of fragment s. Some fragments are slightly reoriented 
to form an incipient foliation . 

Comments on Genesis: The source of this conglomerate was rich in jasper , 
specularite , chert and quartz, and depositional conditions might have been fluvial 
to account for the large fragment s i zes with poor sorting and seri ate grain 
sizes. 

Rock Name: specularitic, jasper-quartz granule conglomerate 
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SITE A~~ SAMPLE DESCRIPTION 

Site Number: 0 24 Sample Number : 154075 Code: M 103 

Location: SW McDonal d Mtn. Scintillometer Counts: 63 cps 

Quadrangle : Sheep Basin Mtn. U Value (U by NT) ppm : 1.40 

Sec ., Tv1p , 0 a. : S15, 91~ , llE 
Coordinates: 34 O 0 7 I 2 3 II I 11 p 1 2 I 11" 

Geologic Unit : quartz pebbl e congl omerate in Maza tza l quartzite 

Stratigraphic Group: Mazatza l Group 

S ITE GEOLOGY : 
Nea r the base of the Mazatza l quartz ite, a zone of abundant conglomerate 
float cl ose t o outcrop was sampl ed as it i s typi ca l of the cl ean , well sorted 
pebble congl omerates i n the Mazatzal. The purpose wa s to see whether typica l 
Mazatzal -l ike conglomerates were high in U or Au va luesat an early stage in the 
sampling program. 

Variability: 
Varia t ion from red hematite t o pa r tl y black, specularitic hematite in some 
j asper fragments suggests upper greenschist or higher metamo rphic grades . 

Sedimenta~ Struc tures: 
Specularite concentrations are on cross beds and base of foreset s. 

Depositional Environment: 
Tnough not directly in place, a higher energy fluvial environment or poss ibly 
beach gravel is suggested for this rock. 

SAMPLE DESCRIPTION : 
The sample is a pale pink (sparsely hematiti c matrix) conglomerate with an almost 
pure quartz matrix (except for disseminated specularite) suspending mostly quartz 
pebbles from 25 to 5mm long, sparse jasper pebbles up to 25mm long and abundant 
sma ller (12-2mm) fragments of pure specularite or specularitic quartz ite. 
Specularite is concentrated on bedding and cross bedding planes, and some pink 
chert fragments are also present . 

Sampler: P. Anderson Date : Oct. 18 , 1979 
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THIN SECTION DESCRIPTION 

Site Number : D24a Sample Number: 154075 Code: t1110 

Percent Fragments: 0% Percent Matrix: 94% 

Percent Heavies & Mafics: 6% Stain : ~ale maroon 

Rock Type: Mazatzal quart zite Stratigraphic ~roup: Mazatza l Group 

FRAGME NTS : (pe rcentages are based on 100% fragments ) 

Iype & color Percentage Grain length variation Roundness Axial ratios 

MATRIX & HEAVIES : (percentages nre based on 100% matrix & heavies ) 

Tzpe & color Percenta8e Size ran~e Description 

quartz 77% 1.4-. 02 mm rounded to subrounded, sutured 
jasper 2% 1. 0-.4 mm subrounded 
chert 1% .9-. 33 mm subrounded 
seric ite 13% <. 03 mm recrystallized plates and masses 
specularite 2% . 2- . 05 mm rounded detrital 
specularite 2% powdery recrystallized with hematite 
hematite 3% powdery massi ve interstitial filling and grai ns 
zi rcon <1% .04-. 02 rrrn rounded 

cement : Mostly recrystall i zed seri ci te except in layers where hematite i s cement . 

Interstitials: Recrystallized sericite , speculari te, hematite . 

Textures and recrystallization: Pri mary rounded character of quartz grains 
preserved where abundant sericite makes up the matri x, or more angular character 
of quartz preserved in layers where thematrix i s speculari te and hematite. 
Elsewhere quartz is interpenetrat ing, recrystallized and sutvred. 
Structures: Bedding planes are defined by alignment of zones of abundant seri
cite and hematite concentrations . 

Comments on Genesis : Matr ix is relatively impure f or a Mazatzal quartzite , but 
quartz-rich nature of coarser material and specularite concentrations are 
definit i ve. 

Rock Name: Impure specular ite-cross-bedded quartzite 
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SITE AND SAMPLE DESCRIPTION 

Site Number: D 25 Sample Number : 154076 Code : M 210 

Location: SW McDonald Mtn . Scintillometer Counts: 452 cps 

Quadrang l e : McDona ld Mtn. U Value (U by NT ) ppm : 32.00 

Sec., Tvlp, Pa . : Sl4 , 9N, llE Coordinates: 34° 07' 35"; ll l c 11 ' 35" 

Geologic Unit : mas sive and banded specula r ite bed i n Mazatzal quartzi t e 

Stratigraphic Group: Mazatzal Grou p 

SITE GEOLOGY : 
In creek at t he south end of McDona l d Mountai n near the base of t he Mazatzal 
quartz i te is a 25cm t hick bed of massive to thinly laminated specularite 
(50 to l OOX) i n t he quartzite . Th is gives a rad iometric anomaly f rom 120 t o 450 cps 
or about 4 x background. Under the specul arite bed i s da rk maroon quartz ite 
gi ving 130 cps and above are several small, da rk red hema titic clay beds giving 
up t0 200 cps . Sheared, sli ckensi ded hematit ic fault surfaces in the creek near 
here give 650 t o 700 cps . 

Va riability : 
The specularite bed i s well laminated at its ba se and interbedded wi th qua rtz 
grains for ll cm but grades upward into fine grai ned ma ss ive specu la nte over 14cm. 
Both top and bottom of the bed are knife sharp. 

Sedimentary St ruct u res: 
Specular i t e grains are too small t o observe detrital texture in hand specimen, but 
the well bedded nature of the specularite clearly indica t es a primary syngenetic 
orig in. 
Depositiona l Environmen t: 
In a fluvial, river channel type deposit , thi s specularite bed is a heavy mineral 
concentra te akin t o specularite concentrations on the base of cross bed s , but on a 
much la rger scale. 
SAMPLE DESCRIPTION : 
The bedded ~pecu larite sample is a well l ayered, black and dark maroon laminated 
iron- rich quartzite with layers of specula rite 0.5 t o lOmm thi ck, general ly 2-3mm 
th ick, alternating with l ayers of quartz grains 1 t o 3n~ thi ck. The quartz 
layers have a mi nor (10- 20%) yel low-white argillaceous component. 
The ma ssi ve specularite sample consist s of sparkly meta ll ic silver-red gray, f i ne 
gra i ned speculari t 2, interspersed with perhaps 10 t o 15% small quartz grain s. 
Internally , it shows no good bedding structures. 

Sampler : P. Anderson Date : Oct. 18 , 1979 
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THIN SECTION DESCRIPTION 

Site Number: 025 Sample Number: 154076 Code: M2 10 

Percent Fra~ents: 0% Percent Matrix: 8% 

Percent Heavies & Mafic s : 92% Stain: black 

Rock Type: Mazat zal quar t zite Stratigraphic Group : Mazatza l Group 

FRAGMENTS : (pe rcentages are based on 100% fragments ) 

Type & color ~ercentage Grain length variation Roundness Axia l rat i os 

MATRIX & HEAVIES : (pe r centages a re based on 100% matrix & heavies ) 

Type & color Percen tas;e Size rans;e Descr i pt i on 
quartz 1% . 15-.03 rrrn subrounded to angular 
zircon 6% . 18-.03 rrm r ounded 
ruti le-ilmenite 4%' . 18-. 03 mm rounded 
seri cite 3% <.03 mm recrystall ized masses in interst i ti al 

specularite 80% 
spaces 

<. 18mm rounded 
specu 1 a rite 1% pmvdery recrysta llized between det rital 

specular ite grains 
hematite <1% powdery interstitia 1 grains 
leucoxene 5% powdery opaque white interstitial masses 

Cement: Specularite and ser icite. 

Int e rstitial s : Specul arite , seri cite and hemat i te. 

Textures and r ecrys ta ll ization : Quartz and ser icite form angu lar interst i tial 
filling of cavities between opaque specularite grains. Specularite generally is re
crystallized andaninterlock ing mosaic as overgrowth on primary detr i tal grai ns . 

Struc t ures: Thi n bedding laminations 0.5 to 1.0 mm t hick defined by concentr a
tivns of heavies next to concentrat ions of quar tz and seri ci t e. 

Comments on Genes is: Heavy mi neral concentrate rich in specularite , zircon and 
a titanium mi neral phase at base of Mazatzal quar tzite un i t . 

Rock Name: bedded specul ar ite-ri ch heavy-mineral concentrate 
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THIN SECTION DESCRIPTION 

Site Number : D25a Sample Number : 1 54076 Code : •12 10 

Percent Fragments : 0% Percent Ma t rix : 45% 

Percent Heavies & Ma f i cs : 55% Stain: bro1-mish red, in l aj ers 

Rock Ty pe: Mazatzal quartzite Stra tigraphic Gr oup: Maz atzal Grour 

FRAGME NTS : (pe rcentages are based on 100% fragmen t s ) 

type & color Percenta ge Grain l ength variation Roundness Axi a l r atios 

MATRIX & HEAVIES : (pe r cen t age s are based on 100% ma tri x & heavies ) 

r u e & color Percen ta~e Size ran~e Des criEtion 

quartz 28% . 21-. 02 rml subrounded t o subangu lar 
sene He 12% <.03 mm recrystal l ized plat es and masses 
chert <l% . 17 mm subrou nded 
zircon 3% . 17-. 04 mm rounded 
rutil e 5% . 19-. ll mm rounded, sometimes with leucoxene 

alter at ion 
specularite 27% .2- .04 mm rounded 
specularite 3% powdery recrys tallized with hemat ite and specu larite 
hematite 20% powdery interstitial grains and st a ~n 
leucoxene 2% powdery opaque white ma sses 

Cemen t : Specularite- rich l ayers--mostly recrystall ized specu larite and mi nor 
serici t e and hematite;quartz - r i ch layers--mostly serici t e and hemati t e . 
l nterstitials: Recrys tallized specularite and sericite, hematite. 

Textures and rec rystallization: Mat rix hematite in heavy-mineral layer s pre
Sfrves pr imary shape of detrital specularite; matri x sericite i n quartz-ri ch 
layers preserves primary detrital character of quartz grains . 

Structures: Bedd ing is well and regularly defined by 0.5 to 3 mm thick layers 
al t ernat ing from heavy mineral-rich layers to quartz-sericite-rich layers. 

comments on Genesis: Lying immediately above the previous th in section, th is 
thi n section represents the upper part of the heavy-mi neral bed where quartz 
is more abundant and specularite is less abundant . 

Rock Name: Wel l-bedded speculari t e-quartz heavy-mineral concentrate 
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SITE AND SAMPLE DESCRIPTION 

Site Number: D 26 Sample Number : 154077 Code: M 110 

Location: SW McDonald Mtr. Scinti llometer Cou nts: 85 cps 

Quadrang le: Sheep Bas1n Mtn. U Va l ue {U by NT ) ppm 1.60 

Coordinates: 34 o7' 25'; 111 11' 37" 

Geologic Unit : specularite cross-bedded quartzites 

Stra tigra phic Group: Maza tza 1 Group 

SITE GEOLOGY : 
Or hill above D 25, a comoosite sample of all different types of quartzites, 
grit and sparse granule conglomerate wa s ta en as representati ve of 200 
stratigraphic meters of the lower maroon quartzites that make up the base of the 
1aza zal quartzitP in the McDonald Mountain section . The rocks vary from dark 
maroor hema it1c ~uartzite as in creek, t o th inly bedded and cross bedded white 
quartz1te, to red to brick-red hema itic quartzite and yrit. 

Varia bility: 
Princ1pal var1a 10~ between quartzites of the McDona ld Mountain section is in 
the proportions of hematite. Grain size is relatively constant and small. 

Sed imentary Stru c t ures : 
Abundart trough cross beds, some planar cross beds , ripple marks, channel and scour 
111a r s. 

Depositiona l Environment: 
Sha llow water, braided river system or near shore beach type environment with 
strong current action but mature, wel l sorted fine grained (possibly reworked?) 
source qua rtz. 
SAMPLE DESCRI PTION : 
Sample chosen i s typical of the dark maroon quartzites , and consists of 3 t o Scm 
bedding un its, scoured at ba se by overlying bed, within which are small trough 
cross-bedded laminae of hematite -r ich layers lmm wide and quartz rich layers 
3mm wide. There is pronounced concentration of hematite on cross- bed sets and 
at the ba se of a cross- bedded sequence (base of scoured bedding surface) . The 
quartzite is medium grai ned and partly recrystall ized. 

Samp l er: P. Anderson Date: Oc t. 18 , 1979 
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SITE AND SAMPLE DESCRIPTIO ' 

Si ~e Number~ 027 Sample Number : 154078 Code: Ml 01 

Loca tion: Middle cDonald Mountain Sr intill meter Coun ts: 65 cps 

Quadra r.gle: McDon ald Mountairt U Va ~ ut! (U by NT) ppm : 1 . 6 

Se~... , h ·I Ra.: $6 , Q , 12E Coordinates: 34° 09 ' l()" N, 11 1° 09' 40"W 

Geologic Uni t: Mazatza l gri t conglomerate 

Stratigra ph i c Group· Ma zatzal Group 

SITE GEOLOGY : Tre quartzites on McDonal d Mountain are mo stly f ine t o med i um
gr~ i ned and dar red , maroon, and purpl e in co lor . Bedding and cross-bedding 
planes are dE tlned by concentrations of heavy minerals and average 5- 8 em i n 
thic ness. Some layers contain hi n l enses of grit or very sparse and angul ar 
.,hcle c ips. 

Variabi lit): 

strJc vre 
he sec t ion shows verv little variat ion in color , text ure or 

~edimertar:- s~.ruc tu re s: 5-8 em thic~ c ross -~eds . 

Depos i tio na l Envi r onment : An environment with constant minor fluctuations 
in energy conditions as i n a near - shore ~ar ine environment with constan t, 
gentle wave action. 

SAMPLE DESCRIPTION : A f ine- t o medium-gra i ned dark purpl e t o red, moderately 
sorted matr ix of rnostl y quartz and hematite supoorl s 25-30% 9rit f ragments . 
White quar:z gr it averages 2-4 mm in length anc makes up 111vst of t he f ragment 
f raction. Minor amounts of red j aspe r and occ-.s ional $hale or si ltstone 
gr it fragments are present. 

Samp le r : Date: Octo ber 18, 1979 
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THIN SECTION DESCRIPTION 

Site Numbe r : 027 Sample Number: 154075 Code : Ml Ol 

Percent Fragmen t s: ?1% Percent Ma t rix: 67% 

Percent Heavies & Ma f i cs: 2% St ain : pa le earthy red hematite 

R~ck Type : Mazatzal grit St ratigraphic Group: Mazatzal Group 

FRAGMENTS : 

Type & color 

quartz 
j~sper 

{percentages are based on 100% fragment~) 

Percentage 

95% 
5% 

Gr ain length variation 

3. 3- .7 mm 
1.8- . 7 mm 

Roundness 

subrounded 
subangular 

Axia l ratios 

1: 1. 5 
1 : 2 

MATRIX & HEAVIES : {percent ages a re based on 100% matrix & heavies ) 

1Ipe & co l or Percentage Size r anse Descr ietion 

quartz 58!%. . 7-. 02 mm subrounded, po lygoni zed , sutured 
jasper 3% .7- .3 mm subangular 
muscov1te 1 ~ . 2- .08 mm detr ita 1 p 1 ates 
set ic ite 33% <. 04 mm recrystallized plates and masses 
specul arite 1% .2- .08 mm rounded 
hemat i te 3% powdery interst itial grains and sta i n 
chert 1% 0.4 mm recrystal lized 

Cement : Recrys tal li zed seric lL~ and minor hematite . 

Interstitials : Serici t e, hematite . 

Textures and recrysta lli~ation : Quartz is strongly polygon ized, sutured , 
broken into patchwork mos aics , and intershredded at edges with recrystallized 
ser icite even though sericite content i s high. 

Structures: Bedding poorly def ined by l ayers of differi~g grain size. 

Comments on Genesis : Probably an originally specu lari t ic argi ll aceou~ quartzite 
and gr it, st rong deformation has extensiv~ ly recrystallized the rock, deformed 
the ori ginal quartz-gra in textu res and converted specularite to hematite. 

Rock Name: recrystal 1ized quartz- r ich grit 
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SITE AND SAMPLE DESCRIPTION 

S ite Numbe~: : 028 Sample Number: 154079 Code: M212 

Lo~at ion : N End of Crouch Mesa Sc i ntil lome t er Count s: ND 

Quadrang le : Young U Value (L' by NT) ppm : 0.90 

Sec . , Tv.·? · Ra. : 52, 9N, l 4E Coordinates: 34° 08 ' SO"N, 110° 53' 40"W 

Ge J l ogic Unit: Metamorphosed Mazatza l conglomerate 

Stratigraphi c Group : Mazatzal Group 

S ITE GEOLOGY : Here t he contac. t of Young gr anite i nt ruding Mczat zal quartzite 
(mismapped as Ho~den by Gast i l) i s very well exposed and procf that Mazat2al 
quartzite predates 1650 m.y. The quartz ite and congl ome rate in the Mazatza l 
exposure is suff ici ently metamorphosed to convert all the red hematite stain of 
t he matrix into fine- grained di ssemi nated bl ack specul cri te , thus changi ng 
the color of the rock from red to metal l ic-specul ar itic gray to wh ite . 

Varia bi l ity: Here we observed best, and photographed , the remarkable meta
morphic conver s ion of large , bright red j asper pebbles i nto blac~ish gray 
specul ar itic fragments , a change t hat t akes place from t he margin of the 
pebble inwards , leav ing relict r ed j asper spot s within the pebbles core. 
Closer to t he contact , these spot s di min ish until t hey are all gone. 
Sed imenta r y Struc t ures: Good bedding and speculariti c cross -beddi ng were 

observed t hrough the metamorphism . 

De positiona l Envi ronment: Shal low water , probably near- shore marine as fo r 
most coarse-fragment Mazatzel; poss iby f luv i al. 

SAMPLE DESCRIPTION : Three samples coll ected at different distances from the 
granite cont act i llustrate the lithologic convers ion by metamorphi sm as f ol lows. 
The fir st contains jasper fragments ~~ a recrysta ll ized, coarse-grajned quartz 
matrix ; the smal l jaspers are specularit ic, whereas t he larger fra gments are 
onl y converted to specularite on t he rim-- t he core r emain s dark red j asper. 
The next sample shows recrysta l l ized specu1ar i te i nt erstit \al in a finer 
gr ai ned quartz matrix and cont ains quar t z pebbles (now complet ely recrystall ized) 
and jasper pebbles , t he hematite in which is almos t t otal ly converted t o specu 
l ar ite except fot smal l r ed spots in the cores of the l argest grains. The t hi rd 
sample i s a thoroughly rec rystall i z~d quartzite in which al l the sparse fr ag -
men s are white (meta -quartz) or black (meta-j asper) , and the matr ix specu
lar i te, in areas of previously cross-bedded hemati t e , ' s well recrystall ized 
and remobil ized into fracture ve inl ets . 

Sampler: P. Anderson and K. Wirt h Date : October 19, 1979 
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THIN SECTION DESCRIPTION 

Site Number: 028 Sample Number: 154079 Code: M212 

Perc'!nt Fragments: 0% Percent Matr ix · 98% 

Percent Heavies & Maf i cs: 2% Stain: none 

Rock Type : Mazat zal quartzite Stratigraphic Group: Mazatza l Group 

FRAGME NTS : (percentages are based on 100% fragments ) 

Type & color Percent age Grain l ength variation Roundness Axial ratios 

MATRIX & HEAVIES : (pe r centages are based on 100% matrix & heav ies) 

Tipe & color Percentase Size range Description 
quartz 95% 3.2-. 04 mm recrystal lized, sutured, composite 
muscovite 3% . 5- . 03 mm recrystallized 
~pecularite 1% . 2- .01 mm rounded detrita 1 and subhed ral 

hematite 1% powdery 
recrysta lli zed 

interstitial grains 

Cement: Most ly sutured quartz, minor recrystal lizP.d muscovite . 

Ioterstitia l s : Hematite and muscovite. 

Textures and recrys tal liza tion: Textur e is a thoroughly recrystallized mosaic 
of large , inter locking and somewhat polygonized quartz grains wi th most fine
grained matrix material recrystallized by metamorphism. 

Structures : None apparent in thin section. 

Comments on Genesis: Thorough recrystalli zation by thermal n~tamorph ism 
has converted the rock to a completely metamorphic quartzi te. None of the 
jasper fragment s were intersected in thin sect ion . 

Rock Name: Metamorphically recrystalli zed quartzite. 
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SITE AND SAMPLE DESCRIPTION 

Site Number: 029 Sample Number: 154080 Code: M212 

Location: NE of Young S c in tillomete r Counts: 68 cps 

Quad rang le : Young U Value (U by NT) ppm 1. 2 

Sec., 1'\.' p, Ra.: Sl O, 9N, 14E Coord ina t es: 34° 07 1 49"N, 110° 53 1 45"W 

Geolo g i c Unit : Metamorphosed Mazatza l granul e conglomerate 

St ratigraphic Gr oup : Mazatzal Group 

SITE GEOLOGY : Close to, and similar to C9, where roof pe ndants of r ecrystallized 
Mazatzal quartzite and conglomerate li e in Young gran i te. 

v ariabi l ity : Color var ies from white to gr ay and light gr een . Many layers 
are sericit ic and some con tain secondary hematite. 

Sed imentary Struc tures·: Cross beds average 5- 25 em in t hickness. 

De pos i tional Envi r onment: Near-shore marine or fluvial, similar to C9 or 028. 

SAMPLE DESCRIPTION : A grayi sh, recrystallized, specularite- bearing quartzite 
contJins a pebble of recrystall ized quartz. Around the pebble, the quartz and 
specular ite are recrystallized but not strongly foliated (strain shadow) where
as i n layers away from the pebble, the rock has a strongly foliated texture. A 
cu t face reveals that , internally, the quartzite is studded with about 5% pale 
green ser icite. 

Sampler: K. Wirth Date: October 19, 1979 



262 

THIN SECTION DESCRIPTION 

Site Number: 029 Sample Number : 154080 Code: M211 

Percent Fragments : 5% Percent Matrix: 90% 

Percen t Heavies & Mafics : 5% Stain: traces of hematite 

Rock Type : Mazatzal quartzite Stratigraphic Group: Mazatzal Group 

FRAGMENTS : (percentages are based on 100% fragments) 

Type & color Percentage Grain l ength variation Roundness Axial ratios 

quartz 100% 4. 5-1. 3 mm subrou nded 1: 2 

MATRIX & HEAVIES : (percentages are based on 100% mat rix & heavies ) 

!I,P~ & '=O lor 

quartz 
seric ite 
specularite 
muscovite 
zircon 

Percentage Size range 

84% 1. 3-. 04 mm 
8% <.04 mm 
4% .7-.02 rrm 
4% .7-.1 mm 

<1% .3-.08 mm 

Description 

recrystallized, sutured, compos ite 
parti al ly recrysta ll ized to muscov ite 
partia lly recrys tallized; subhedral 
recrystalli zed from ser icite 
rounded 

Cement : Recrystallized quartz , shredded quartz and sericite . 

Ioters titials: Serici te. 

Textures and recrystallization: Coar~er grained layers consist of well
recrystal lized muscovite and large compos ite quartz gra ins whereas finer 
grained layers are an intersheared mosaic of shredded sericite and elongate 
foliated quartz grains. 
Structures: Bedding pl anes are def ined by alternating coarser and finer 
grained layers whi ch were originally grit and quartzite, and by linear 
concentrations of recrystallized specul arite . 

Comments on Genesis: Although probably as recrystallized as 028 . deformat ion 
accompanied recrystallization of thi s quartzite such that the finer grained 
layers are strongly foliated . 

Rock Name : foliated, recrystallized, specularite-bedded quartzite 
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SITE AND SAMPLE DESCRIPTION 

Site Number: 030 Sample Number: 154081 Code: 5114 

Loca t i on : S. end of Houden Mtn. Scintillometer Counts: 150 cps 

U Value (U by NT) ppm : 2 .3 Quadrangle : Sheep Bas in Mtn. 

Se..., T....,p, Ra.: S28 , 9N, 12E Coor dinates : 340 05' 10" N, 111° 07 ' 50" W 

Geo1 ogi ~ Uni t: Scan l an cobbl e cong lomerate 

Stratigraphic Gr oup: Apac he Group 

SITE GEOLOGY : Approx ima tel y 10 meters of Scanlan conglomerate outcrops here . 
The sect ion is composed of 1-3 meter-t hi ck beds of cong lomerate. All have near ly 
the same composi tion and character , except fo r variations in fragment si ze. 

Variabi l i t y : Fragment size is consistent withi n any one given layer, but highly 
variable between layers and across the sec ti on. 

Sedimen tary Struc t ures : Crude and l arge- scal e bedding; no cross- bedding noted. 

Depos itional Environment: Fluvi al, coarse river·channel depos it, as indi ca t ed 
by poor sor ti ng, large matri x and fragment grai n sizes, and immaturi ty. 

SAMPLE DESCR IPTION : Rounded pebb les and cobbles of quartzite (Mazatzal 
and others} rhyol ite, sericitic volcan ic fragments and jasper support a fine-sand 
t o grit -size matrix of simil ar compos iti on in a rati o of 3: 2. Hemat ite, sericite 
and clay interstitia l s give the rock an ear thy brown color and easily-weathered 
charac ter. 

Sampler : K. Wirth Date : Oct. 19, 1979 
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SITE AND SAMPLE DES CRIPTIO 

Site Number : D31 Samp le Number : 154082 Code: M101 

Location: SW McDonald Mt n. Scintillometer Count s : 80 cps 

Qua drangle: McDo nald Mtn. U Va lue (C by NT ) ppm : 0. 90 

Sec., Twp, Ra.: S1 2, 9N, 11E Coord i n a tes: 34° 08' 27" , 111° 10' 40" W 

Ge ologi c Unit: Mazatza l gr i t conglomerate 

Stratigra?hic Grou p : Mazatzal group 

SITE GEOLOGY : Mos t of McDonal d Mountai n consis ts of red and maroon weli sor ted 
fine and med ium-grained quartzite. Interbedded with these are th in laye r s of ' 
angul ar shale f r agmen ts or quartz grit. 

Va riability: In genera l , t he section shows very little var iation except for th i n 
layers cf coarse mater ial. 

Sedimen tary Struc ture s : Pl anar and trough cross - beds average 7-15 em in t hi ckness 

Depos itional Environment: Near-shore mar ine as indi cated by the maturity of 
sediments and consistent energy conditions . 

SA}!PLE DESCRIPTION : A pale maroon to red-col ored grit contain s medium to coarse
grai ned, partially recrystalized quartz, in an interstitial hemati t ic quartz ground 
mass . This matrix supports about 20% coarser -grained (up to 6mm ) gr it -size quartz, 
jasper and chert, but these are not parti cul arily distinct ive f rom the matrix 
material because the rock's grai n sizes are completely seriate, and recrysta l lizati o1 
has caused most grain s to be i nterlocking . 

Sampler : K. Wirth Date : Oct. 20, 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number: D 32 Sample Number: 154083 Code : D 104 

Loca tion : E Sheep Basin Mtn. Sc int illometer Counts : 122 cps 

Quadra·.1gle : Sheep Basin Mtn. 'C Va lue (U by NT) ppm : 2.50 

Sec., Twp, Pa.: Sll, 8 , llE Coo r dinates: 34 ' 03 ' 03 " ; 111 11 ' 4S ' 

Geologic Uni t : deformed, po lymictic Deadman congl omerate 

Stra t i graphic Gr oup: Maza tza 1 Group 

SITE GEOLOGY : 
On the nort h end of Sheep Ba sin Mountain, Dea dman conglomerate is drawn into a 
ti ghtly attenuated fol d limb and the conglomerate in outcrop is strongly 
flattened . It con tains large boul ders and cobbles of Reef Ridge- type sandy bro1-m 
quartzites and siltstones, white quartz ite, sericitic r hyolite, and l ess 
aGu nda n j asper and chert i n a semi - schi s tose quartz wa cke matri x. The 
conglomerate also contain s cobbles of vol canic-roc k-fragment conglomerate whos e 
provenance i s from the north. 

Variabi l ity : 
Si ze of f ragment depends on rock type, but is typi cally around 5 to 6cm {large 
cobble), but sizes are se ria t e down to t he grit to sand size matrix material . 
Lower in iron tha n adjacent Deadman outcrops. 

Sedimenta ry Struc tu res: 
Most obliterated by strong flattening without significant metamorphism. 

Depositiona l Environment: 
Fluv ial; r i ver channel deposit, more speci f ica lly on the north sid e of th e maj or 
ea st-west Deadman conglomerate pa l eochannel. 

SAMPLE DESCRIPTION : 

Sampl e i s a cong l omerate of large flattened sil t stone and argil laceous to sil ty 
sandstone (ll -4cm), white qua rtz i te (2-4cm) , red ja sper (l - 3cm), hematitic 
rhyol i te ( l-5cm) and other diverse cobbl es t o pebbl es in a matrix of fine r grained 
chert , hematiti c slate , seri citic and hemati ti c rhyolite, quartz jasper and 
sil tstone granules , together wi th sand-to gri t-si ze quartz , clays , ser i ci te, 
hematite and altered volcanic de tritus. The rock is st1·ongl y fol iated, 
moderately l i neated and pale purpl e t o maroon in col or . 

Sampler: P. Anderson Date: Oct. 23 , 1979 
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THIN SECTION DESCRIPTION 

Si te Number : 032 Sample Number: 154083 Code : C 1 l. 

Percent Fragments : 27% Pe rcent Matrix : 68% 

Pe rcent Heavies & Mafics : 5% Sta in : brovm ish 

Rock Type : De adman conglo~erate St ratigraphic Group: Mazatzal Grou;-

FRAGME NTS : (percentages are based on 100% fragments ) 

Type & color Percen t age Gra in l ength va riat i on Ro~ndnes s Axial ra tios 

senc itic 
quar tzite 

cher 
j as per 
sencitic 
rhyolite 

quar•z 

38% 
10% 
12% 

3l7o 
9'!.: 

20- 2 mm subrounded 1 : 2 
10- 2 mm subangular 1 : 3 
12- 2 mm subangular 1: ? 

18-2 m~ angular 1 : 6 
3-2 mr rounded l : l. 5 

MATRL"< & HEAVIES : (percentages are bas ed on 100% ma trix & heavies) 

~&color Percentase Size rans e Des cr i p tion 
quar•z 32% 2- .02 mrn unstrained , broken volcanic grai ns 
j as pE:r 3% 2-. 06 mm subangul ar to subrounded 
chert 5% 2- .04 m~ subangular t o subroun~ed 
speculari e 5~ .4-. 02 mr rounded detrital 
specularitE: 4~~ .2- .01 mm recrystal li zed 
hema ite 2% powdery stain 
l eucoxere 2% powdery al teration clots 
1 imonite l% powdery stain 
sericite 18% . 09- .005 mm recrystallized f oliated masses 
cl ay 28% f inely f ol iated ma t s 

cement : Recrystalli zed quartz, sericite , hematite, specu larite. 

Interst i tia l s : Recrystallized quartz, specu lari te, c lay, seri cite, hematite , 
limonite, leuxocene. 

Textures and rec rystallization : High ly euhedral , unstrained, clear volcanic 
quartz crystals have been broken and drawn into augen shapes by matri x 
foli at ion ; large fr agments and quartz grains lie unstrained in a hi ghly 
sch istose, fo li ated mat ri x of c lay, seric ite and hemat ite. 

Struc tures : Bedding is defined by the hi ghly foliated sch is t ose character 
of the matri x and by fragme nt el ongat ion, both of whi ch are pr imary fea tures 
l ater emphasized by deformation and flattening. 

Comments on Genesis : Most of the matri x seri ci ti c and c layey material, the 
cl ear mat rix quartz gra ins and about 1/3 of the fragments are of rhyoli tic 
volcani c or igi n; the remainder of fragments are exotic sedimentary ones from 
the Alder Group. 

Rock Name : f oli ate sericitic quartzite-jasper-rhyoli te congl omer ate 
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SITE A~ SAMPLE DESCRI~ 

Site Number : 0 33 cample Numb~ r: l5402L Cod e : D 1 S3 

~o~ation: NE of Coffeepot Cab1r Scinti llometer Counts : 135 cp 

-Quadrangle Sheep Basir Mtr. U Va lue (C by ~) ppm 4.80 

Sec., -v.o . ?.a.: S7, e·,, l h Coordinate s: 34 02 43 ' ; 111 1' t5 

Geologic Cnit : hematitic Deadma'l conglomera •e 

Stra t igraphic Gr oup: Ma za zal Group 

SITE GEOLOGY : 
Nortl,east of Coffee Lrail. moderately dipp1ng, folded 0Padman conglomerate- •rnrs a 
stnuous ridge. On the nor•hwes end of the ridoe the conglomerate is very 
hematite (specularite)-r1ch , especially the fragments, and 1s in erbedded with 
dar , fine r graine , cross- bedded quartziter, impure volcanic-rock-frag~e t 
ouartzites and quartz wa cres. The quartz1te ~ and conglomerates, both ~atrix 
and ragmeri s. are made up almost entirely of vol can·;c material, rhyolitic to 
dacitic in composition. 

Va riability: 
Although fragment size and hematite content are variable, al most all nf the 
Deadman here 1s a very dan. reddish brow o black. 

Sedimentary St ructure s: 
Quartz1te b·eds between conglomerate laye rs are well and complexly trough-cross 
bedded. 

Depositiona l Environment : 
Shallow water, r1ver cha nne l env ironmen t with source material very c l o~~ t o 
preserve volcanic rock fragments and fine r altered volcanic detritus. 

SAMPLE DESCRIPTION : 
The congl omerate sample consists of dark redd ish brown t o black, high ly hematitic 
volcanic rock f ragments in a l i ghter brown and yel l ow-spotted matrix . Some 
rhyol i te t o dacite fragment s are quartz and K-feldspar phenocrysti c, most a re 
f inely vesicular , a few are cher ty , and in many the vesic les are f i lled by 
specula ri t e . The matrix is composed almost solely of vol cani c material -- broken felds1 
c lay, cherty vesicl e-like ma teri al , altered volcan ic detritus--such tha t the rock 
migh t a lmost be called a vol can ic la st ic,if i t were not f or the cross bedding and 
other sedimentary structures . 

Sampler : P. Anderson Date : Oct. 23, 1979 
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THIN SECTION DESCRIPTIO. 

Site Number: [133 Sample Number: 154084 Code :Dl03 

Percent Fragment s: 80% Percent Matrix : 6r. 

Percent Heavies&. M.a fics: 14'k Stain : blac specul aritic 

Rock T) pe : Deadman conglomerate Stratigraphic Group: Mazatzal Group 

FRAGME~S : (percentages ~ re based on 100% fragmen ts ) 

Type &. colo r Percentage Grain length variation Roundness Axia l rat i os ---- -
rhyol1te 95~, 50- 2 mm subangul ar 1:2 
J asper 5% 7-2 mrn subrounded 1: 2 

(r yo 1 1te &ragments are blac , rich in specularite wh ich fill s vesicle: and 
re~lace~ phenocrysts , contai n quartz phenocrysts, leucoxene spots, and are 
si~ilar ir ro~p~si ion 0 t e mat rix) . 

MATRIX &. HEAVIE 

Type &. color 

specu l an 

spec .. larit;. 
er1a i e 

leucoxere 
quartz 
zircor 
serici · e 
clay 
ll'non i te 

(percentages are based on 100% mat rix &. heavies ) 

Percentage Size range 

34~ .5 -. 02 mm 

6~ . 04-. 01 m~ 
9~, eart h.> 
5'" . 4-. 07 mm 

28% .8- . 02 mm 
<1% . 25-.08 mm 

2% .4-.05 mm 
12% 
4% stain 

Description 

rounded detrital; f il led vesicles , 
replaced 

recrystallized networks 
stain near specu lar i e 
alteration patches i n specular ite 
broken volcan i c phenocrysts 
rounded detr ita 1 
recrystal lized from clay 
unrecrystalliz ed alteration of matr ix 
around specularite 

Cement : ~ec rystallized specul ar ite, quart z, hematite and clay. 

Interstitials : Specul arite; quartz, cl ay, leucoxene, hematite, l imoni e. 

Textures and recrystallization: Rhyolite fragments ar e clay rich and little 
recrystallized with phenocrysts of qu artz ard specul~rite; mat r i x is rich i n 
specular · te and hema t i e with cavity filling s between these grains . 

Structures : Bedding wraps around one large fragme nt. 

Comments on Genesis : This high iron (specularite) and titanium (leuccAene) 
cong lomerate is derived solely from a highly specularitic, quartz-phenocryst i c 
rhyoli t e t errain in which all the mafic mine r al s had been converted t o specular 
hema tite; heavi es are enri ched in matrix. 

Rock Name : Highly specularitic black rhyolite conglomerate. 
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SITE ANt SAMPLE DESCRIPTIO • 

Site Number: D 34 Sample Number : 1 54085 Code: D 103 

Locatior. : SW of Coffee Pot Cabin Scinti llome t er Counts: ~ 80 cps 

Quadrangle : Sheep Basin Mtn . U Va l ue (U by NT) ppm : 5.90 

cec ., Twp , Ra.: Sl3 , 81 , llE Coordinates: 34 " 02 ' 00"; l lP 10 ' 45" 

Geologic Unit : Deadman congl omerate 

Stratigraphic Group: Mazatzal Group 

SITE GEOLOGY : 
In center of folded Deadman outcrop eas t of D 33 a composi te sample of coarser 
grained ma terial from the Deadman was collected over 200m. Compared to D 34, 
the Deadman i s leaner with conglomerate here and conglomerates are not so tightly 
pa cked wit fragments; neither the matrix nor fragments are as hematitic. 
Occasi onal ly pink quartzite and chert f ragments are f ound. 

Variability: 
As conglomerate decre~ses in amount , the proportion of jet bl ack cross-bedded 
quartzite i ncreases in abundance over the previous sample site. The same leaning 
and fining tendency seen lateral ly, occurs up section in the Deadman . 

Sedimentary Structures: 
Cross bedding , graded bedding, lodes , scour channels and a genera l fin ing-upwards 
sequence are seen. 

Depos itional Environment: 
As well as a proximPl volcani c sr urce terrain, a sha llow water, fluv ial (or 
poss ibly submar ine) channel deposit is suggested, whi ch gives way in t ime to 
lower energy conditions. 
SAMPLE DESCRIPTION : 
The sample i s a conglomerate with a strong co lor anc textural contrast between the 
dar purple to maroon, soft sericiti c hemati ti c or clayey rhyolitic volcanic 
fragments 15 to 40mm in size , set 1n a pal e browni sh, gritty matrix of less- hematitic 
CJ uartz wacke material (quartz, clays, silty volcan ic detritus, now mostly quartz 
and seri cite). Infrequent green vol canic fragments are seen . Rhyolitic vol canic 
fragmet tt s h ~e are characteri7ed by a un ique texture of oval-shaped , pale yell owish 
si li ceous s~u ts , whi ch are f i ll ed vesicles in the vol canics. 

Sampler : P. Anderson Date: Oct. 23, 1979 
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THIN SECTION DESCRIPTION 

Site Number : 034 Sample Number: 154085 Code : 0103 

Percent Fragments : 42% Percent Matrix : 56% 

Percent Heavies & Maf ics : 12% Stain : dark redd i sh brown 

Rock Ty pe : Deadman cong lomerate Stratigraphic Group: Mazatza l Group 

FRAGME NTS : 

Type & color 

rhyo li t e 
j asper 
ch t:; rt 

(percentages are based on 100% f ragments ) 

Percentage 

80% 
13% 
7% 

Grain length variation 

22-2 mm 
4-2 mm 
5.5- 2 mm 

Roundness 

subrounded 
subangul ar 
subrounded 

Axia l ra t i os 

1:2 
1:2 & 1: 5 
1 : 1 

(rhyoli t e fragments vary from high ly sericitic (80% ) t o quar tz phenocrystic 
to specu lari e phenocrys ti c and frequent ly are vesicul ar ) 

MATRIX & HEAVIES : (percentages a re ba sed on 100% matrix & heavies ) 

T:z:pe & co lor 
quartz 
chert 
specularite 
specu 1 a rite 

leucoxene 
hematite 
l imonite 
sericite 
clay 
zircon 

Percen t age 

33% 
5% 

21% 
4% 

4% 
2% 
1% 

25% 
5% 

<1% 

Size range 

2-.02 rrrn 
2- .07 mm 
.8-.02 mm 
.5-. 01 mm 

.4- . 1 mm 
powdery 
powdery 
.04-. 01 mm 

.05- .02 mm 

Description 

broken clear vol cani c phenocrysts 
subrounded detr i ta l 
euhedra l crys t al s and rounded detr i t al 
recrystalli zed pl at es of t en ri mming 
quartz 

alter at i on c lots wi t h specu lar i t e 
sta i n 
stain 
f leted mat ri x mats 
part ly recrys tallized t o mat ri x seri ci t e 
rounded detrita 1 

Cement: Sericite, hematite, specularite, quar tz. 

I nterstitia ls: Rec ryst al l ized quartz , specu lar ite, seri ci te, hemat i te, 
limonite , clay, leucoxene. 

Textures and r ecrystallization : Specu larite and quar tz are both euhedral and 
of vol canic- phenocryst origin; primary grain shapes are we l l preserved i n a 
matri x of abundant, somewhat recryst alli zed and fol i ated seri cite and clay. 
Matrix is similar to t he rhyoli te fragments except it is richer in specu larite . 
St ructures : Genera l e longat i on of rhyolite fr agment s def ine bedding and also 
foliat ion. 

Comments on Genesis : From leucoxene content , specul arite must be hi gh i n 
titanium. This, plus the euhedral nature of many specularite gr ains, both as 
detrital grains in matri x and as phenocrysts i n volcanic fragments, suggest s 
t hat Ti- ri ch specularite existed as primary phenocrysts i n the source 
r hyol ites. 
Rock Name : specu lar ite-quartz phenocrysti c rhyolite-fragment conglomerate 
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SITE AND SAMPLE DESCRIPTION 

Site Number: D35 Sample Number: 154086 Code: D202 

Location: S. of Sheep Bas in Peak Scintillometer Counts: 145 cps 

Quadrangle : Sheep Basi n Mtn. U Value (U by NT) ppm : 6.3 

Sec. , Twp , Ra .: S23 , 8N, llE Coordinates: 340 00' S3" N, 111° 12' 03" W 

Geo l ogic Unit: Deadman gr anule conglomerate 

Stratigraphic Group : Mazatzal Group 

SITE GEOLOGY : Deadman quartzite anJ conglomer ate here is a southerly contin
uation of the Deadman ridge sampled from D32 to D34 . The southward-fining 
tendancy continues unti l, at this site, there are no fragments coarser than 
1-2 cm-l ony flat, schistose plates . The outcrop i s hi gh in specularite content, 
and a dark metalli c-blue t o brownish-black in color. 

variabili t y: Scintillomet er response is quite var iable across he outcrop; 
mos t areas are between 100 and 170 cps bu t radi ometrically hotter zone up to 
250 cps were found , and sampled as a separate sample (D35A). 

Sedimentary Struc t u res: Poor outcrop and strong foliatio n obscure bedding; 
rock relatively poorly sorted and immature . 

Depos itiona l Environment: Either t he edge of a f l uvi al channe l deposit or t he 
base of a t ransgressi ve marine sequence at the edge of a channel. 

SAMPLE DESCRIPTION : A dar k blu ish to gray t o black quartz, sericite and spec
ularite-ri ch matri x conta ins flattened , sericitic, schistose light green, dark 
gray and black fragments of volcanic and sl aty material . Fragments occupy about 
25% of the rock and vary from 8-23 mm in l ength, with a few as long as 30-40 mm. 
Tn~ rl '1min ant feature of the rock i s the blacki sh cast from abundant (20-30%) 
specu1 dr ite. 

S.ample r :l(. Wirth & P. Ander son Date : Oc t. 24, 1979 
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THIN SECTION DESCRIPTION 

Site Number: D35 Sample Number: 154086 Code : D202 

Percent Fragments: 25% Percent Matrix: 45% 

Percent Heavies & Mafics: 30% Stain: black- reddish brown specularite 

Rock Type: Deadman conglomerate Stratigraphic Group: Mazatzal Group 

FRAGMENTS : 

Type & color 
rhyo 1 ite 

(percentages are based on 100% fragments ) 

Percentage Grain length variation Roundness Axial ratios 

100% 16-1 2 mm subangular 1:2 
(dark reddish brown rhyolite f -agments are hi ghly sericitic with abundant 
specularite phenocrys t s , sericitized phenocryst s or vesicles , and lesser 
quartz phenocrysts) 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies) 

Tipe & color Percenta~e Size ranse Description 

quartz 40% 1.3-. 02 mm angular, broken volcani c phenocrysts 
r hyolite 4% 1. 6-. 07 mm subangular 
j asper 2% 2-.8 mm subangu lar 
specu lar ite 28% .7-. 1 mm rounded detrita 1 
specu 1 a rite 4% .4-.02 mm recrystallized with detrital specu larite 
seri cite 13% . 2-.005 mm recrystallized plates and masses 
hema t ite 5% powdery stain 
l eucoxene 2% .45- . 17 mm alteration clots 
zircon < 1% .04 rrm rounded detrita 1 
limonite 2% powdery stain 

cement : Recryst al l 1zed specularite and quartz, sericite, hematite . 

Inte rstitiais: Recryst allized specu larite and quartz, sericite, hematite , 
leucoxene. 

Textures and re crystallization: Specu larite vari es from euhedral crystal s 
in fragment s to rounded embayed ves icle fi llings with sericite, to subrounded 
detrital gra ins ; angular quartz crystals are clearly of volcani c ori gi n; 
matrix text ure is domi nated by masses of sericite and recrystallized specularite 
sta i ned by hematite and limonite. 

Struc tures: Sericite foliation and fragment elongation may be either 
bedding, foliation, or both. 

Comments on Genesis: In this cong lomerate is evidence for both rounded 
specularite (as vesicle fillings) and euhedral specularite (phenocrysts or 
pseudophenocrysts) in the sericitic rhyolites as the source for detrital 
specularite in the Deadman unit. The congl omerate is nearly all derived from 
the rhyolites. 
Rock Name : highly speculariti c and sericitic rhyolite-fragment conglomerate 
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SITE AND SAMPLE DESCRIPTION 

Site Num be r: D 35A Sampl e Numbe r: 154087 Code : 0 203 

Location: s. of Sheep Bas in Mt n. Sc intil l ome t e r Cou nt s : 245 cps 
Peak 

Quadrangl e : Sheep Bas in Mt n. u Va lue (U by NT) ppm 33.0 

Sec ., Twp, Ra. : S?3 , 8 , n r Coo r d i nat es : 

Geo l og i c Unit : Deadman p bbl c cong lo;,·er ate 

St rati gr aphic Group : Mazatza l Group 

SITE GEOLOGY : Site geology i s the same as for D 35 , but thi s samp le was 
taken because it gave a much hi gher sc int il lome ter r esponse . It li es strati
graphi ca lly be low D 35 and may r epresent the most basal materi al of the 
Deadman cong lomerate here . 

Variabil ity : Sc inti ll ometer r eadings variable over short di s t ances {3-5m). 

S ed i m~ nt a ry St ru c t ures : Not se~n because of poor ou t crop . 

Depos itiona l Environment: SJme as ' 35 . 

SAMPLE DESCRIPTI ON : Th matrix of thi s samp le i s s imil ar to tha t of 
th sample t aken at s ite D 35 , excep t that it contains a much hi gher specular ite 
content. Fragments here are l ess sheared, and of pebble size, more rounded, 
and consis t tot al ly of r ed to pink aphanit ic rhyolite. Much of t he specu
larite of the matri x has been weat hered out {or iginally 30-40%), leav ing a 
ce llul ar appearance on the surface of the rock. 

Samp ler: K. Wirth 
Date: 24 Octob r 1979 
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THIN SECTION DESCRIPTION 

Site Number: 035a Samp l e Numbe r: 154087 Code: 0203 

Percent Fragments: 28% Percent Matrix: 40% 

Percent Heavies & Mafics : 32% Stain: black to dark red- brown 

Rock Type : Dea dman conglomer ate Stratigraphic Group: Mazatzal Group 

FRAGME NTS : (pe r centages ar e based on 100% fragmen ts ) 

type & colo r Percentage Grain length varia t i on Roundness Axi a l ratios 

rhyoli t e 100% 3. 6- 2 mm subangu lar 1 : 3 
(rhyo l ite is aphanit ic , f low banded and hemat i t e-stained) 

MATRIX & HEAVIES : (percentages a re based on 100% matrix & heavies) 

Type & color Pe r centage Size range 

specul ar ite 43% 
hemat ite 5% 
l imonite 4% 
altered feldspar 11% 
quart z 17% 
seri cite 10% 
c l ay 6% 
zircon 1% 
leucoxene 3% 

. 6- .01 mm 
pov1dery 
powdery 
2- .03 mm 
2-. 02 mm 
.2-. 01 mm 

.2-.035 rrrn 

.5-. 03 mm 

Des cription 

detrital and recrysta llized, loca lly mass ive 
stain in less speculariti c layer s 
sta in i n specular ite-rich l ayers 
subang ular, ser i citized 
subrounded , detrital, rec rys t al l i zed (minor) 
recryst allized plates and masses 
f i ne ly crystalline i nter st i ti al s 
rou nded detr ita 1 
alteration cl ot s wi t h specu lar i te 

Cement: Recrysta ll ized specu larite , seric ite , quar tz , hemati t e, l imon i te . 

Inters t i t ials : Recrysta l lized specul ar i t e, sericite, clay , hemat i t e, limon i te , 
quartz, fe ldspar . 
Tex t ure s and recrys ta llization : Cle ar, an gu lar quart z grains are of vo l cani c 
or igi n; rock texture mos t ly unrecryst al lized except for f oliated ser i cite trains 
along s li p l ines, now li mon ite stai ned; specularite is recrystallized and forms 
over growths between detri tal gr ains ; zircons are e11hedr al, volcani c. 
Struc t ures : Bedding may be defi ned by a layer of rhyolite fragment s which 
is di scordant to t he serici tic fo l i ati on planes and sl i p line s. 

Comments on Genesis : Rock der ived t ot ally from specularite-rich, seri ci tic 
rhyo1ites . Cong lomer ate is hi gh in iron and presumably titanium from the 
p~esence of leucoxen~. but high scintillometer res ponse may relate to either 
high Fe + Ti cont ent or cause of abundant iron stain i ng. 

Rock Name : highly specularitic,ser ici ti c rhyol i t e-fragment conglomerate 
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SITE AND SAMPLE DESCRIPTION 

Site Number: D 36 Sample Number: 154088 Code: M 103 

Location: S. of Sheep Basin Mtn. Scintillometer Counts: 85 cps 

Quadrangle: Sheep Basin Mtn. U Value (U by NT) ppm : 2.00 

Sec. , Twp, Ra.: S22 , 8N, llE Coordinates: 34o 01' 40"; lll o 12' 40" 

Geologic Onit: Mazatzal quartz pebble conglomerate 

Stratigraphic Group: Mazatzal Group 

SITE GEOLOGY : 
On the east s ide of Sheep Basin Mountain is an excellent exposure of quartz
pebble conglomera tes in the Mazatzal quartzite sequence 70 to 100 meters above its 
base. The basal units are magnificently cross-bedded maroon quartzites with 
abundant specularite concentrations. In this are pebble conglomerate beds 
0.5 to 12m thi ck which vary from very sparse to packed with quartz and jasper 
pebbl es. Sampl e taken over 100 meter vertical section. 

Variability : 
Cross beds in t he quartzite vary from 1 to 30m long; conglomerate layers are 
often on t he cros s-bed sets and quartz : jasper ratio varies with the cross-bed 
set. 

Sedimentary Structures : 
Huge trough cross beds a re the domina nt struc ture. 

Depositiona l Environment: 
Probably a broad braided ri ver channel network of fluctuating energy conditi ons 
and good sorting power. 

SAMPLE DESCRIPTION : 
Mi lky vein quartz pebbles 12 to 25mm i n diameter, of high sphericity and roundness, 
with l esser, mo re el ipsoidal pink quartzite, chert and red jasper pebbles 5 t o 15rrm 
long are set i n a matri x of quartz sand, grit and specularite grains. The 
specularite ha s been concentrated around the edges of the quartz pebbles in 
cavities between them and adjacent grains where a hydraulic trap for heavy 
parti cles 15 typically found. Conglomerate is 60% fragments, i s framework-supported, 
and the matrix i s about 20 t o 30% specul arite . 

Sampler : P. Anderson Date: Oct. 23, 1979 
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THIN SECTION DESCRIPTION 

Site Number : 036 Sample Number: 154088 Code: Ml03 

Percent Fragments: 40% Percent Matrix : 52% 

Percent Heavies & Mafics : 8% Stain: black i sh-red specularite 

Rock Type : Mazatzal conglomerate Stratigraphic Group : Mazatza l Group 

FRAGME NTS : (percentages are based on 100% fragments ) 

Type & color Percentage Grain length variation Roundness Axial ratios 

qua rtz 50% 22- 2 mm rounded 1:1 .5-1 :2 
ch.er t 15% 8.5-2 mm sub rounded 1 : 1 
j asper 35% 9- 2 mm subangu lar 1: l. 5 

MATRIX & HEAVIES : (percentages are based on 100% matrbx & heavies) 

Type & co lor 

quart z 
chert 

Percentage 

64% 
t'Y. 

jasper 4w 
specularite 15% 
specularite 3% 
hemati t e 2% 
1 imonite <1% 
leucoxene <1% 
zircon <1% 

(b lue- greenmineral) <1% 
seric ite 6% 

Size range 

2.0-.02 mm 
2.0-.6 mm 
2.0- . 7 mm 
.7-. 01 mm 
.8- .01 mm 
powdery 
powdery 
powdery 
.2-.005 
.4-. 2 mm 
. 05-. 00 1 mm 

Description 

rounded detr i tal, sutured; recrystallized 
subrounded, partl y recrysta lli zed 
subangu lar, bedded 
rou nded detrital 
recrystal lized with detrital specu la r i te 
red stain under ref lected li ght 
yellow-brown sta i n 
opaque; white in refl ec• ~d li ght 
rounded detrita 1 
possibly chlorite 
interstitia l foli at ed masses 

Cement: Recrystallized quart z, sericite , hematite and speculari te . 

Inters titials: Recrystallized quartz, sericite, specularite, hematite, 
limonite , leucoxene. 
Texture s and recrystallization : Quartz grains show undu lose extincti on , 
par ial suturi ng on some gra in boundaries and minor overgrowths into the matri x; re
crystal l ized specularite forms overgrowth on detrital specu larite; matri x 
seric ite locally preserves primary quartz shapes . 
Structures : Bedding structu res are defined by concentrations of detrital 
specular ite and by di ffering fragment densit ies in various layers between 
the larger fragments. 

Comments on Genesis : Although the matrix i s significant ly recrystallized, 
most textures and mineralogy of a typi cal speculariti c Mazatzal conglomerate 
are seen in thi s rock. Source t errain included vein quartz and specularite, 
bedded jasper and chert. 

Rock Name: Specularitic quar t z- jasper-chert pebble conglomerate 
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SITE AND SAMPLE DESCRIPTION 

Si te Number: D 37 Sampl e Number: 154089 Code: M 103 

Loca tion: NE Sheep Basin Mtn. Scint i llometer Count ~ : 57 cps 

Quad r angle: Sheep Basin Mt n. U Va lue (U by NT) ppm 2.8 

Se c . , Twp, Ra .: Sll , 8r , ll E Coo rdina te s : 34°02 '40" ; 111°11' 53" 

Geo logi c Unit: Mazatzal pebbl e conglomerate 

Stra tigra ph i c Gr oup: Mazatzal Group 

SITE GEOLOGY : Pale maroon to purple, medium-grained quart zites , minor gr i t 
anc quartz- pebb le cong lomerate make up t he Mazatzal on Sheep Basin mountain. 
The coarser layer s are deposi t ed i n graded and cyclical ly repetitive strati 
fication unit s 2-70cm thi ck. The outcrops are about l /3 of the way up the 
Mazatzal sec tion of Sheep Bas in Mounta i n, and stratigraphi cal ly may be cl ose 
to D 36. 

varia bil ity: Cong lomer ates in the lower par t of t he sect ion have pebble-
s iz e fragments as an average, bu t thi s decreases up section t o an average 
fragment si ze of grit. 

Sedimen tary St r uc t ures: Minor concentra tion s of specular i te on bedding and 
cross-bedding planes in the quartzites define 5- 25cm th ic~ bedding sets . 

Depositiona l Environment: Either a near- shor e marine, beach deposit or 
fluvial , brai ded river network feeding in coar ser detritus in cyc li cal 
hi gher energy periods. 

SAMPLE DESCRIPTION : A pal e maroon to pur ple medium- grained , rounded 
quar t z-r1ch matr i x contains an equ al propor ti on of rounded pebbl es. The 
fragments consi st of quartz (80%), pink and dark r hyo l ite (13%) and j asper 
(7%). Mi nor detrital specularite is al so present i n t he matri x. 

Samp le r : K. Wirth 
Da te: 

23 October 1979 
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THIN SECTION DESCRIPTION 

Site Number . 037 Sample Number: 154089 Code : 103 

Percent Fragments: 55% Percent Matrix: 35% 

Percent Heavies & Ma f i cs: 10% Stain: blackish red specularite 

Rock Type : Mazatzal conglomerate Stratigraphic Group: Mazatzal Group 

FRAGME NTS : (percentages a re based on 100% f ragments ) 

T:z:Ee & color Percentase Grain lensth variation Roundness Axia l ra t i os 

quartz 50% 25-2 mm r ounded l : l. 5 
jasper 43% 26-2 mm subrounded l : 2 
chert 7% 8-2 mm subrou nd ed l : 2 

MATRIX & HEAVIES : (pe rcentages are based on 100% matrix & heavies ) 

'!'ype & color 
quartz 
chert 

Percentase 
59% 
6% 

Jas~er 6% 
sp~cu lar ite 12% 
specularite 1% 
hematit 3% 
seri cite 12% 
zircon 1% 
leucoxene <1% 

(green- bl uemi neral) <1% 

Size range 
2-.02 mm 
2- .09 mm 
2- .8 mm 
.8- .02 mm 
. 7- . 01 mm 
powdery 
. 15-. 005 mm 
.2-.03 mm 
powdery 
.7 mm 

Des criEtion 
rounded detr i tal, sutured, recrys tallized 
subrounded, partly rec rysta l lized 
subrounded to rounded 
rounded detr i ta l 
recrysta llized wi th detrital specu larite 
stain around specu lari te 
recrystalli zed interstiti al radial cryst al s 
rounded detrital 
alteration powder 
poss ibl y chl ori te 

c ement : Rec rystal lized quartz , specul arite, sericite , mi nor hemat i te and 
leucoxene. 
Interstitia ls: Recrystallized quartz, specularite, hematite, seric i te, 
and leucoxe11e . 

Textures and recrysta l lization : Rounded detrital tex.ture of specu l arite i s 
very wel l preserved; larger quartz fragments are sutured, internall y po lygonized 
and strained; ma tri x is interlock ing recrystallized ser icite and quartz with 
some rounded detrital quartz grains preserved. 
Struc t u res : Possibly defi ned by crude e longat ion of l arger f ragments . 

Comments on Genesis : Mazatza l conglomerate derived f rom t errai n ri ch in 
jasper , chert, vein quartz and specularite with relatively hi gh speculari t e 
content; moderate ly recrystallized by deformatio~ . 

Rock Name : specularitic quart z -jasper ~ chert pebble conglomerate 
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SITE AND SAMPLE DESCRIPTIO~ 

Site Number : 0 38 Sample Number : 154091 Code: M 202 

Loca tion : NE Sheep Bas in Mtn . Scinti l lome t er Counts : 88 cps 

Quadrangle: Sheep Basin Mtn. U Va lu£: (C by NT ) ppm 4.8 

S c . , T~o.•p, Ra.: Sl4 , 81 . , ll E Coordinates : 

Geo l og i c Unit : Mazatz al quartz- j asper gran ule congl omerate 

Stratigra ph i c Gr oup: Mazatzal group 

SITE GEOLOGY : Above Coffeepot tra i l about 2/ 3 of the way up the Sheep Bas i n 
Mount~1n Maz atzal section is a thi ck sequence of quartz- j asper gran ule con
glomerates over 50m thi ck. These vary f rom very sparse to mod ra ely de sc 
granul es and pebbl es i n a maroon quartz i mo rix. S rat1g r aphically this 
sampl e i s hi gher tha 0 36 or 0 37. 

varia bi l ity : Some conglomer at e layers contai n only quartz granules , wl1i l e 
others contain quar tz, rhyo lite, and jasper . 

Sed im ntary Struc t u res: Good bedding, cross bedding , possi gradeo bedding . 

Depositiona l Environmen t : Fluvial a~ indicated by th poorly sorted and con
glomera ic character of the sediment~ , but a shallow- wat r mari ne or beach 
sett ing 1s poss ibl e . 

SAMPLE DESCRIPTIO' : Fine- to medi um-grained maroon and purp l e quartzite~ 
su ~po1· t granu les and small pebbles in a ratio of 3: 2. The ~atri x cons i s t s 
of rounded quartz and minor amounts of detrital specularite . Fr agments are 
rounded and are mainly whi te qua rtz (75%), rhyo l ite (23%) , and j asper (2%) , 
although other parts of the secti on are ri cher in j asper. 

Sampler : K. Wirth 
Date: 

23 October 1979 
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THIN SECTION DESCRIPTION 

Site Number : 038 Sample Number : 154091 Code : M202 

Percent Fragments : 50% Pe r cent Ma trix: 30% 

Per cent Heavie s & Maf i cs: 20% Stain : black speculariti c 

Rock Type : Mazatzal conglomerate St ratigraphic Group : Mazatzal group 

FRAGME NTS : (ptrcentages are ba sed on 100% fragments ) 

~Ee & color Percentas e Grain l ens th va r iat ion Roundnes s Axia l r atios 

quart? 77"t 28-2 mm rounded 1 : l. 5 
j asper 20% 11-2 mm subrounded 1 : 2 
chfr 35. 4- ? miT subrounded 1 : 2 

MATRIX & HEAV I ES : (percentage s are based on 100% matrix & heavies ) 

Tvpe & color 
ouar z 
cher 
Ja~p 

speculan'E 
sp culan e 
her a i r 

l1mont 
z 1 rcor 
ser1c1 e 
clay 

Percentage 
40% 

9?; 
2% 

30% 
1% 
l% 
2% 
2% 

lZ'X 
1% 

Size r a ns e 
2-. 02 mr 
2-. 9 mm 
2-1.3 mr 
.63-.08 mm 
. 2-. 02 mrr 
powdery 
powdery 
. 4-.07 mm 
. 17-. 005 mm 

Des cription 

rounded detrita l , strained , recryst allized 
subrounded 
subrounded 
rounded detrital 
recrystallized with detrita l specularite 
s tain 
stain 
rounded detrita 1 
recrystallized interstitial masses 
finel y crystall~ne interstitial masses 

Cement . Recrystallized sericite , specu larite and quartz. 

Inter~titials · Recrys tallized quartz, seri c ite, specularite; clay , hematite, 
i 1mor1te. 
Textures and recrysta ll iza tion : Abundant detrital specular ite shows perfectly 
detri al exture; larg vein quartz pebble shows dramatic deformation lamell ae ; 
most rna ri x quar z is sutured except whe· e ser icite i s intersti tial. 

St%,"\l~tures: 
bedd lng. 

General elongation of ellipsoidal pebbles crudely define s 

Comments on Genes is : Rounded detrit a l specul arite is very abundant in this 
sect10 indicating proximity to a specul ar ite source; abundance of vein quartz 
also, may indicate that source is specul arite-quartz vei n~ 

Rock Name : highly specularitic quar tz- pebble cong lomerate 
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SITE AND SAMPLE DESCRIPTION 

Site Number : D 38A Sample Number: 154092 Code: M 102 

Location: NE Sheep Basin Mtn . Scintillometer Counts: 142 cps 

Quadrang le : Sheep Basin Mtn. U Value (U by NT) ppm 11.3 

Sec . , T"''P , Ra . :Sl4, 8N, ll E Coordinates: 

Geologic Unit: Mazatza l granul e cong lomerate 

Stratigra ph i c Group : Mazatzal group 

SITE GEOLOGY Close to 038 s ite, higher scintillometer readings were 
encountered, so a separa t e sample was taken. The abundant yellow limonite 
stai n on the conglomerate suggests the presence of pyrite, either as a part 
of the conglomerate, or introduced later along fractures. · Abundant shearing 
and fractur ing of the conglomerate was noted in this area t o be more than 
usual. 

var i a bi l ity : The presence of pyr i t e may or may not be related to hi gher 
sci ntil lomet er readings. 

Sed i mentary Struc t ure s : Same as s i t eD 3S. 

Depositiona l Environment: Presumably the same as D 38 . 

SAMPLE DESCRIPTION : This sample is essentially the same as D 38 except 
for s l1ght ly sma ll er quartz granules and the yellow limonitic stain. It 
could represent a pyritic facie s of the Mazatzal, but that is un li kely 
because only a small area (50m wide ) i s yel low stained and the surrounding 
rock is the usual hematitic oxide-facies Mazatzal quartzite and con~lomerate. 

Sampler: K. Wirth and P. Anderson Date: 23 October 1979 
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THIN SECTION DESCRIPTION 

Site Number : D38a Sample Number: 154092 Code: Ml02 

Percent Fragments : 55% 

Percent Heavies & Mafics: 20% 

Percent Matrix: 25% 

Stain : specularite and limonite 

Rock Type: Mazatzal conglomerate Stratigraphic Group: Mazatzal Quartzite 

FRAGMENTS : (percentages are based on 100% fragments ) 

:!lEe & color Percentase Gr ain len~th variation Roundness Axial ratios 

quartz 38% 21-2 mm rounded 1: l. 5 
quartzite 55% 14-2 mm subrounded 1 : 1 
chert 4% 4-2 mm subangular 1:2 
jasper 3% 4- 2 nrn subangu lar 1 : 2 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies) 

TyEe & color 
quart z 
quartzite 
chert 
jasper 
specu 1 ar ite 
specularite 
hematite 
goethite 
zircon 
sericite 
clay 

Percentage 
61 % 

1% 
5% 
2% 

15% 
1% 
1% 
1% 

<1% 
10% 

3% 

Size range 
2- .005 mm 
2-.7 mm 
2- . 2 mm 
2- .5 mm 
.4-. 02 mm 
. 2-.005 mm 
powdery 
.09-powder 
. 9-.01 nrn 
.09- .005 mm 
powdery 

Description 
rounded detrital, sutured, recrystallized 
sub rounded 
subrounded 
subangular 
rounded det rita 1 
recrystallized with detrital specu larite 
i nterst itial masses; stain 
fibers in concentric bands; stain 
rounded detrita 1 
recrystallized plates around grains 
finely crystalline interstitial masses 

Cement: Recrystall ized quartz, specularite, hematite, goethite. 

Interstitials : Recrystallized quartz, sericite, clay, hematite, specularite, 
goethi te . 
Textures and recrystallization: Larger quartz pebbles show strain twinning, 
deformation lame ll ae and foliation bands; matri x quartz and specularite show 
primary detrital shapes in an interstitial mass of sericite, clay and 
recrystallized quartz. 
Structures : Bedding structures are poorly defined in thin section , possibl y 
by t he crude alignment of quartz pebbles. 

Comments on Genesis: There is no cause apparent in thin section for the 
higher radioacti ve response of this conglomerate compared to 038, except for 
the presence of limonite . 

Rock Name: specularitic quartz-pebble conglomerate 
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SITE AND SAMPLE DESCRIPTION 

Site Number: D 39 Sample Number: 154093 Code: V 003 

Location: NW of Del Shay Ca bin Scintillometer Counts: 145 cps 

Quadrangle: Picture Mtn. U Value (U by NT ) ppm : 3.80 

Sec., Twp, Ra.: S35 , 81, llE Coordinates : 33 ° 59' 47 "; 111 ° 12' 30" 

Geologic Unit: l ineated volcanic conglomerate 

Stratigraphic Group: Alder Group 

SITE GEOLOGY : 
In Del Shay ba sin, a typica l rhyoliti c volcan ic conglomerate of the Alder Group 
i s in contact with a pink-orange rhyolite t o the east (Young-granite related) 
and white rhyolitic crystal tuffs to the west . The polymictic conglomerate is 
interbedded with the lithic-crystal tuffs, but distinguished from them by the 
presence of gray si ltstone and mudst one chips. The matrix and fragments are 
both dominantly of fel s ic volcanic material. 

Variabi li ty: 
Polymict fragments disappea r to the west , into the ma in mass of volcaniclastics, 
indi cati ng this represents a sedimentary interlude in the vol canicl asti c 
depos ition. 

Sedimentary Structures : 
Ob scured by fol i ation and l ineation. 

Depositional Environment: 
Probabl y dee p wa ter ma r ine and intervolcanic. 

SAMPLE DESCRIPTION : 
A pinkish to brownish yell ow gri tty matrix of clear volcanic qua rtz grains, sheared 
pink K-feldspar grains, vol canic shard s , small volcanic rock fragments and other 
detritus support a variety of gray slate, siltstone, mudstone fragments 15 to 25mm 
long, as well as abundant pink and gray sericitic rhyoliti c chips 5 to 15 mm long . 
Dominant feature of the rock i s the pronounced ver ti cal lineation and flattened 
lineated fragments on the foliation planes. 

Sampler : P. Anderson Date: Oct. 24, 1979 
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THIN SECTION DESCRIPTION 

Site Number: 039 Sample Number : 154093 Code. 1003 

Percent Fragments : 23% Percent Matrix : 73% 

Percent Heavies & Mafics: 4% Stain: tan t o flesh brown 

Rock Type: volcani c cong lomerate Stratigraphic Group: Alder Grou p 

FRAGMENTS : (percentages are based on 100% fragments ) 

Type & color Percentage 

sericitic 

Grain length variation Roundness Axial ratios 

rhyolite 73% 7.5- 2.0 mm 
cherty 

rhyo li te 27% 4. 0- 2.0 mm 

subrounded 

subrounded 

l: 2 

l : 2 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies ) 

Type & color 
qua rtz 
sericite 

Percentage 

cherty rhyolite 
jaspery r hyolite 
speculari t e 
hematite 
chlorite 
al tered f eldspar s 
specu lar ite 

23% 
52% 
6% 
5% 
8% 

< I% 
3% 
2% 
1% 

Size range 
1.4-. 2 mm 
.17- .005 mm 
2- .8 mm 
2-.9 mm 
.5- . l mm 
powdery 
. 2- .04 mm 
l-0.5 mm 
.3- .005 mm 

Description 
clear, embayed broken volcanic crystal s 
foliated felted mats 
subrounded 
subrou nded 
euhedral and embayed, broken crystal s 
stain 
interstitial cluster s 
mainly sericitized 
recrystallized material 

cement: Ser ~cite, minor hemat i t e and quar tz . 

Interstit i a ls : Specu l~· i te, sericite , chlor ite , hematite, some limonite. 

Textures and recrystallization: Most rhyo liti c fragments are elongate and 
shard-shaped ; quartz crystal s are cl early broken volcanic crystals which are 
virtually unsheared and undeformed; specu larite and feldspar also appear t o 
be broken vo l canic crystal s . 
Structures : Rock st ructure is domin ated by a foliat ed ma ss of sericite and 
elongate seri ci t i c f r agments whose origin is depositional during tuff 
format ion; fabri c is not tectonic as .none of the rock components are sub-
stantially recryst allized. 
comments on Genesis : Thi s conglomerate is remarkable in that it is essentially 
a l i thi c-crystal tuff with volcanic quartz as the crystals and sericitic rhyolite 
as t he lithic fragments, yet it contains euhedral, partly broken crystal s of 
specu larite , implying that vol canism contributed specularite directly to 
the deposit i onal environment . 
Rock Name : specularite-quartz - rhyolite lithic-crystal tuff. 
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THIN SECTION DESCRIPTION 

Site Number: 039 Sample Number: 154093 Code . ·/003 

Percent Fragments: 23% Percent Matrix: 73% 

Percent Heavies & Mafics: 4% Stain: tan to flesh brown 

Rock Type: volcani c conglomerate Stratigraphic Group: Alder Group 

FRAC,'MENTS : (percentages are based on 100% fragments ) 

Tl2e & color Percenta&e Grain len&th variation Roundness Axial ratios 

sericitic 
rhyolite 73% 7. 5- 2.0 mm subrounded 1:2 

cherty 
rhyoli te 27% 4. 0- 2.0 mm subrounded 1:2 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies ) 

Tlpe & color 
quartz 
sericite 

Percentage 

cherty rhyo lite 
jaspery rhyolite 
specularite 
hematite 
chl orite 
altered f eldspars 
specu larite 

23% 
52% 
6% 
5% 
8% 

< I% 
3% 
2% 
1% 

Size range 
1.4- .2 mm 
. 17-. 005 mm 
2-.8 mm 
2-.9 mm 
. 5-. 1 mm 
powdery 
. 2- .04 mm 
1-0.5 mm 
.3-.005 mm 

Descri2tion 
clear, embayed broken volcanic crystal s 
foliated felted mats 
subrounded 
subrounded 
euhedral and embayed , broken crystals 
stain 
interstitial clusters 
mainly sericitized 
recrystallized material 

Cement: Ser icite, mi nor hematite and quartz . 

Interstitia ls : Specul ~·i te , sericite, chlorite, hematite , some limonite. 

Textures and recrystallization: Most rhyolitic fragments are elongate and 
shard-shaped; quartz crystals are clearly broken volcanic crystals which are 
virtually unsheared and undeformed ; spec ularite and feldspar also appear t o 
be broken volcanic crystals. 
Structures : Rock structure is domi nated by a foliated mass of sericite and 
elongate serici tic fragments whose origin is depositional during tuff 
formation; fabri c is not tectonic as . none of the rock components are sub
stantially recrystallized. 
comments on Genesis : This conglomerate is remarkable in that it is essentially 
a lithic-crystal tuff with volcanic quartz as the crystals and sericitic rhyolite 
as the l ithic fragments, yet it contains euhedral, partly broken crystals of 
specularite, implying that volcanism contributed specularite directly to 
the depositional environment . 

Rock Name: specularite-quartl-rhyolite lithic-crystal tuff. 



SITE AND SAMPLE DESCRIPTION 

S i t e Numbe r : D 40 Sample Number: 154094 Code : D 203 

Location: Del Shay Bas in Scinti llomet e r Count s : 122 cps 

Quadran0l e : Sheep Bas i n Mt n. U Value (U by NT) ppm 5.6 

Sec., T•·:p, Ra.: S28 , 8N , l l E Coordinates: 

Geolog i c Uni t: specularit ic Deadman quartz-pebb le cong lomerate 

Stratigraphic Group : Mazatzal Group 

SITE GEOLOGY : The southernmost extremity of the Deadman uni t wher e it 
proJects 1nto De l Shay Gas in is black wi t h abundant specularite and is abou t 
40m th ick. The l ower 25 meters consist of eas ily weathered conglomer ates 
as descr ibed be l ow. These are over l ain by more res i sta nt ri dge-forming dar k 
gray t o black , medium- grained quartzites . 

Varia bi l ity : 

Sedi~en tary Struc t u r es: The def ormed congl omerates and very thi ckly bedded 
quart zi tes show no obvious sedi mentary st ructures . 

Depositional Environment: A fl uv ial envi ronment or base of a t ransgress ive 
marine sequence is sugges t ed by the poor sorting and immaturity . 

SAMPLE DESCRIPTI ON : A dark stained sericite-rich, medium-grai ned matrix 
of qu ar tz 1t e supports pebbles of quartzite in a ratio of 2:1 . The fragments are 
well-rounded and commonly have axi al ratios of 2:3:10. Their elongate shape 
may be due to deformat ion. Large fr agments are often fou nd weathered 
free of the mat ri x. 

Sampler : K. Wirt h Date: 24 October 1979 
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THIN SECTION DESCRIPTION 

Site Number: 040 Sample Number: 154094 Code:o203 

Percent Fragments: 60% Percent Matrix: 30% 

Percent Heavies & Mafics : 10% Stain: dark brownish red 

Rock Type: Deadman conglomerate Stiatigraphic Group: Mazatza l Group 

FRAGMENTS : (percentages are based on 100% fragments ) 

Iype & color Percentage Grain length variation Roundnes s Axial ratios 

r hyolite 100% 37-5. 0 mm subangul ar 1:2 

(rhyolite i s al l highly specularitic and varies from quartz-rich where 
embayed quartz i s t he mnin phenocryst , to sericite-ri ch where specularite 
and seri ci t e repl ace phe nocrys ts with origi nal ly trapezoidal outlines ) 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies) 

Type & color Percentage Size range 
quart z 28% 2.0-0.1 mm 
speculari te 23% 1. 5-0.2 mm 
specularite 12% powdery 
hemat ite 15% powdery 
sericite 16% . 17-.005 mm 
leucoxene 4% powdery 
rutile- ilmenite 1% .5-.04 mm 
zircon 1% .06- .04 mm 

Description 

clear, large, embayed broken phenocrysts 
rounded detrita 1 
masses between detrital grains 
red stain with recrystal li zed specularite 
recrystallized patches, vug fi l lings 
alteration patches i n specu larite-hematite 
dark brown altered crystals 
rounded detrital 

Cement : Hemati te, recrystallized specularite, sericite. 

Interstitials: Quartz, sericite, specularite, hematite, leucoxene. 

Textures and recrystallization: Matrix contains rectangular, embayed quartz 
phenocrysts identical to those in rhyolite fragments; matrix sericite i s equivalent 
t o clots in rhyolite fragments; black hematite and recrystallized specularite form 
massive fillings between detrital specularite grains in the matrix to make it 
more Fe-rich than fragments. 

Structures : A general elongation of material in matrix parallels frugment 
elongation and presumably defines bedding. 

comments on Genesis : Cong l omerate is a direct degradation prorluct of highly 
hematitic and specularitic rhyolites in a nearby source terrain. Black 
appearance of rock is due to abundance of black specularite and hematite in 
the rock. 

Rock Name : highly hematitic and specularitic rhyolite-fragment conglomerate 
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SITE AND SAMPLE DESCRIPTION 

Site Number: D 41 Sample Number: 154095 Code: D 211 

Location: Sor rel Horse Canyon Scintillometer Counts: 185 cps 

Quadrangle: Sheep Basi n Mtn. U Value (U by NT) ppm : 8.10 

Sec . , h 1p , Ra . : S29 , 8 , 12E Coordinates : 34 ° OQ· 42" ; 111 " 09' 40" 

Geologic Unit: speculari te l ayers in Deadman quartzite 

Stratigraphic Group: Maza tza l Group 

SITE GEOLOGY : 
In Sorrel Horse Canyon massive specularite beds are found within the basal pa r ts 
of the Deadman unit . The one sampled is close to or right at the basa l 
uncomformity with underlyi ng vol canics. The specularite shows clear evidence of 
being a detrital heavy mineral concentrated at the base of a depositional sequence. 
Mass i ve specularite roc k is graded by s i ze of pa rt i cles , i s both well-bedded 
and well cross -bedded. 

Variability: 
Upwards the specularite beds qui ckly gi ve way to fla ttened sla t e- chip conglomerates , 
some qua rt z wa ckes and qua rtz-rich grits before normal cross-bedded qua r tzite is 
encountered. 

Sedimentary Structures: 
Graded bedd i ng, cross bedding and prominent bedding planes are evi dent in the 
specularite- rich rock. 

Depositiona l Environment: 
Basal heavy mineral concentrate at the bottom of a river channel or transgressive 
mari ne (beach) deposit . 

SAMPLE DESCRIPTION : 
Metallic gray to black, ma ss ive, rounded detrital specularite grai ns with va ri able 
(0 to 15%) s iliceous material compose a well-bedded and cross-bedded , medium
grained sedimentary rock. Some specularite is recrystallized, like matrix quartz 
is in a quartzite, but the detrital character of the specularite, and inter
granula r character of specularite and quartz in the foreset beds are well 
preserved. The rock i s compl etely black . 

Sampler: P. Anderson Date: Oct. 25, 1979 
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THIN SECTION DESCRIPTION 

Site Number: 041 Sample Number : 154095 Code: 021 1 

Percent Fragments: 5% Percent Matrix: 40% 

Percent Heavies & Mafics: 55% Stain: black specularite 

Rock Type: Deadman quartz ite Stratigraphic Group: Mazat7.al Grou p 

FRAGMENTS : (percentages are based on 100% fragments) 

Type & color Percentage Grain length variation Roundness Axial ratios 

black speculari te 100% 16 mm by 4 mm 

(fragments consist of 90% black specularite, 
r uti le (or hemat ite) and 3% quartz) 

angular 1: 4 

5% sericite, 2% brown-red 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies ) 

Type & color Percentage 

specu lar ite 42% 

hematite 12% 
r uti le-ilmen i t e 2% 
leucoxene 2% 
quartz 10% 
quartz 17% 
zircon 1% 
sericite 12% 
cher·t 2% 

Size range 

1.0- 0. 1 mm 

powdery 
0.3-0.07 mm 
.4-. l mm 
.6-.04 mm 
.04-.005 
.4-.04 rrm 
. 17-.005 mm 
.7-.02 rrm 

Description 

rounded detrital cores joined by 
recrystallized specularite, inseparab le 
in thin section 

stai n 
brown altered crystals with hematite 
alteration clots 
broken rectangular volcanic phenocrysts 
recrystallized cherty matrix material 
rounded detrital 
recrystallized plates and masses 
subrounded 

Cement: Mostly recrystallized specularite, some quartz, sericite, hematite, 
limonite . 
Interstitials: Recrystallized specularite, quartz, sericite, hematite, limonite. 

Textures and recrystallization: Specularite texture is dominated by massive 
overg1·owths on detrital cores, quartz is either as broken volcanic phenocrysts 
or cherty matrix fillings; sericite forms elongate interstitial texture to 
specularite. 
Structures : Bedding is well defined by specularite-rich layers 1 to 4 mm 
thick interspersed by silicate layers, but these layers and specularite 
fragments are elongated at a 55° oblique angle to bedding by superimposed 
shear foliation. 
Comments on Genesis: Rock is a well-bedded heavy mineral concentrate of 
mai nly Ti-bearing specularite, with an obvious volcanic source for the silicate 
phases of the rock, if not all of it. 

Rock Name: specularite-bedded quartzite; heavy mineral concentrate 
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THIN SECTION DESCRIPTION 

Site Number : D41a Sample Number: Code: - -

Percent Fragments: 0% Percent Matrix : 95% 

Percent Heavies & Mafics: 5% Stain: red-brown to gray 

Rock Type: Coffeepot quartzites Stratigraphic Group : Mazqtzal Group 

FRAGME NTS : (percentages are based on 100% fragwents) 

Type & color Percentage Grain l ength variation Roundness Axial ratios 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies ) 

Type & color 
quartz 
quartz 
specularite 
specular ite 
sericit:e 
chert 
hemat ite 
limoni te 
le ucoxene 

Percentage 
18% 
45% 

8% 
3% 

17% 
3% 
3% 
2% 
1% 

Size range 
l.l- .2 mrn 
.23-.02 mm 
. 5-. 1 mm 
.3-. 01 mm 
. 2-. 005 mm 
2. 7-.4 rrrn 
powdery 
powdery 
powdery 

Description 

rounded rectangular volcanic phenocrysts 
recrysta llized cherty matrix qtJartz 
rounded detrita 1 
recrystallized with detrital specular i te 
foliated matrix masses 
subrounded 
stain 
stain 
alteration clots 

Cement : Recrystallized quartz, seric ite, recrystallized specularite, 
hematite and limonite. 
Interstitials : Sericite, rec~ysta l l ized quartz, recrystallized specul arite, 
hematite, limonite. 
Textures and recrystallization: Larger quartz grains and sericite masses are 
augen shaped with strongly foliated matri x sericite and quartz lying inter
stitial to larger si licate and specularite grains; recrystallized sericite 
in strain shadows and grain-boundary planes . 
Structures: Strong foliation and tectonic elongation of all rock components 
dominates over any primary structures . 

Cvmments on Genesis: Quartz wacke i s largely der ived by degradation of 
volcanic material such as rhyolites below Deadman unit in this area . Essential 
difference between this rock and underlying Deadman is only in its lower 
specu larite content. 

Rock Name: specularite-quartz w~cke 
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SITE AND SAMPLE DESCRIPTION 

Site Number: 0 42 Sample Number : 154096 Code : 0 202 

Location : Skunk Tank Mtn. Sc intillometer Count s: 150 cps 

Quadrangle: Sheep Basin Mtn. U Va l ue (U by NT) ppm 5. 1 

Sec ., Twp, Ra.: S20, 8 , 12E Coordinates: 

Geo logic Unit : Deadman granu le conglomer ate 

Stratigraphic Group: Mazat zal Group 

SITE GEOLOGY : The NE extent of Deadman rocks in upper Gun Creek cons ists of 
a basa l portion containing conglomerates with volcanic fragment s and a wacke 
mat r ix as described be low . Upwards these grade into cleaner quartzites 
with sparse conglomeratic and interbedded hematitic layers. Above this is 
a series of qua r tz wackes, semi - schis t s sericitic quartzites and qua rtzites , 
the upper portions of which may grade into the Coffeepot quartzi t es. The 
sampl e i nvol ves several hundred met ers of sect ion. 

Variabi 1 ity: Fragment si ze and dens i ty increase down secti on. 

Sediment a r y Struc t ure s : Mostly obscured by deformat ion . 

Depositional Environment: Poss ibly a fluvial environment but a shallow-water 
marine setting i s also poss i ble . 

SAMPLE DESCRIPTION : A dark matrix of very sericitic quartz-wacke 
material supports fragments in a ratio of 2: 1. The fragments are composed 
of mostly pink, green, and si lvery, platey, sericitic volcanic rock fragments 
averaging 6-50mm in length . Minor amounts of discoidal quartzite fragments 
are al so present. These average 5-90mm in length. Rare grit-size jasper i s 
al so present . Foliaition and a sericitic sheen on foliation planes i s the most 
prominent f eature of the rock. 

Sampler : K. Wirth 
Date : 

25 October 1979 
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THIN SECTION DES CRIPTION 

Site Numbe r : 042 Sample Number: 15£1096 Code: 0202 

Percent Fragments : 27% Percent Mat rix: 66% 

Percent Heavies & Mafics: 7% Stain: grayish to purple hemat ite 

Rock Type : De adman conglomer ate Stra tigraphi c Gr oup: a1atzal Group 

FRAGME t'.'TS : (percentages are based on 100% L·agments ) 

Type & co lor Pe r centa ge Gra in lengt h variation Roundness Axia l r atios 

rhyo lite 47% 12- 2 mm 
chert 20% 10- 2 mm 
quartz -wacke 30% 16-2 mm 
quartz 3% 2 mm 

subangular 
subangu lar 
subrounded 
angu lar 

1 : 3 
1 : 3 
l : 2 
l : 1 

(rhyolite fragments ar e aphaniti c and sericitic ; 
s imilar to ma tri x of conglomerate, but wi th mor e 
and specu larite ) 

quart z wacke fra gment i s 
volc ani c quartz crystals 

MATR IX & HEAVIES (percentages are based on 100% matrix & heavies ) 

Ty pe & color 

quartz 
quartz 
chert 
jasper 
quartzite 
sericite 
clay 
zircon 
specular ite 
hematite 
leucoxene 

Percentage Size range 

11 % 2- .2 mm 
35% . 14- . 04 mm 
6% 2- .4 mm 
4% 2- .6 mm 
1% 1.3 mm 

13% . 01- .005 mm 
15% 
<1% .06- . 04 mm 
3% .7-.01 mm 
i % powdery 
1% .5- . l mm 

Cement: Seric ite and clay , recrystal li zed 

Description 

broken angular vo lcanic crysta l s 
r ecrys tall i zed matrix quartz 
subrounded 
subangular 
s ubrounded 
recrystallized plates and f elted masses 
interstitial s and cloudy mas ses 
rounded detrita 1 
recrysta l lized with detrital specul arite 
stain 
alteration clots associated with 
ilmenite (?) 

quartz and specularite , hem~tite . 

Interstitials: Clay, sericite, hematite, recrystal lized quar t z and specul ari te . 

Textures and recrystallization: Large embayed volcanic quartz crystals are 
evident ; most specularite is detrital; most sericite and c lay f orms either a 
felted matr ix mass or occurs with fine-grained quartz in fragments as 
recrystallization of glassy mater i al. 

Structures : Strong foliation of matri x with elongation of lar ger fragments 
is apparent ly tectoni c. 

Comments on Genesis : Some fragments are intraformationally derived from 
lower, more specularite- an d quartz-phenocryst-rich layers; remainder of 
fragments and matri x are degradation products of specu lar iti c aphanitic 
r hyolite. 

Rock Name : clay- rich, rhyolitic conglomeratic wacke 
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SITE AND SAMPLE DESCRIPTIO' 

Site Numbe r : 0 43 Sample Number : 154100 Code: S 203 

Location : Breadpan Canyon Scint illome t e r Counts : 250 cps 

Quad r angle: Buzzard Roost Mesa u Value (L by NT) ppm 1.9 

Sec ., T~o. p . Ra.: S27, 9N, 13E Coo rdinate s: 

Geo logit Unit: Scanlan pebble conglomerate 

Stratigraphic Group: Apache Group 

SITE GEOLOGY : Geology is s imilar to sample 0 30 except the sample is ta en 
f rom f urther southeast along st r ike of the Apache Group. Site geo logy is as 
in 0 30. A smaller f ragment size is found i n this sample , and the rock 
contains somewhat higher concentrations of detrital specularite. 

Variabi l ity : Same as 0 30 . 

Sedimentary Structures: Same as 0 30. 

De positiona l Environment: Same as D 30. 

SAMPLE DESCRIPTION Same as 0 30. 

Sampler : K. Wirth Date: 1 November 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number: 0 44 Sample Number: 1541 01 Code: S 203 

Loca tion : Walnut Canyon Scinti llometer Counts: 130 cps 

Quadrangle: Buzzard Roost Mesa U Value (U by NT) ppm 3.3 

Sec . , T'W p , Ra.: 531, 9N, 13E Coordinates: 

Geo logic Uni t : Scanlan pebble conglomerate 

Stratigraphic Group: Apache Group 

SITE GEOLOGY : At thi s site only l0-35cm of horizontally bedded Scanlan 
conglomerate is exposed above the vertically dipping Alder Group. Above the 
Scanlan conglomerate li e several meters of fine-grained siltstones to quartzite 
of probable coarse-grai~ed Pioneer or Dr ipping Spring affinity. 

Va r ia bi l ity : Scintillometer counts range from 75 cps in the Alder Group to 
130 cps in the Scanlan cong l omerate and 185 cps in the over lying quartzites. 

Sed i men tary Stru c ture s : None except bedding observed. 

De pos itiona l Environment: Possibly a fluvial environment or part of a 
transgres si ve marine sequence. 

SAMPLE DESCRIPTION : A brick-orange to earthy-red colored matrix supports 
angular pebbles in a ratio of 2:1. The matrix is composed of fine-grained 
quartz with hematite cement. Fragments are mostly grey Alder-Group quartzites, 
are sub-angu lar to angular and average 6-20mm in lengt h. Rare amounts of 
lOmm-long s late and schistose fragments are also present. 

Sampler: K. Wirth Date: 1 November 1979 



SITE AND SAMPLE DESCRIPTION 

Site Number: D 45 Sample Number: 1541 02 Code : S 204 

Location: Spring Creek Mine Scintillometer Counts: 88 cps 

Quadrangle: Buz.zard Roost Mesa u Val ue (U by NT) ppm 2.4 

Se c . , T...,p, Ra. : S36, 9N, 12E Coordinates: 

Geo logic Unit: Scanlan cobb le cong lomerate 

Stratigraphic Group : Apache Group 

SITE GEOLOGY : Same dS D 43 except that here the Scanlan conglomerate has 
a thi ckness of approxi mate ly 30 meters. 

Va riability : 

Sedimenta r y Stru ctures: Bedding i s cr ude ly defined by the sub-parallel 
orientati on of e longate fragments. 
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Deposi tiona l Envi r onment : Fluvial as indicated by the large size of fragments 
and the relative immatur i ty of the sediment s . 

SAMPLE DESCRIPTION : Rounded pebbles, cobbles and boulders support an 
earthy red, coarse-grained matrix i n a ratio of 3:1. The matrix consists of 
quartz , quartzite and rhyolite fragments and is poorly cemented by hematite. 
Fragments average 6-20 em in length and are well-rounded. Mazatzal quartzite 
cobbl es make up most (75%) of the fragment fraction. Lesser amounts of Alder 
quartz ite (12%) , rhyo lite (10%) and sheared volcanics {2%) are also present. 

Sampler: K. Wirth Date : 1 November 1979 



SITE AND SAMPLE DESCRIPTION 

Site Number : 0 46 Sample Number : 1541 03 

Location : Potato Butte Scintillometer Counts : 

Quadrangle: Buzzard Roos t Mesa U Value (U by NT) ppm 

Sec., Twp, Fa . : S34 , 9N, l 3E Coordinates: 

Geologic Unit : Scanl an cobb le conglomerate 

Stratigraphic Group: Apache Group 

Code : S 103 

162 cps 

2.7 
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34°05'12"; 111°00 '15" 

SITE GEOLOGY : Scanlan conglomerate lies unconformably and horizontally on 
an irregular eros ion surface in the Young granite. The basal lm of Scanlan 
cons ists entire ly of disa ggregated granite and quartzo-feldspathic grus 
interst iti al to grani te f ragments, hence the exact contac t is difficul t t o 
pinpoi nt . 

variability: Sc intillometer counts range from 250 cps i n the granite t o 
162 cps in the Scan l an conglomerate at t he contact t o 104 cps in the upper 
port ions of the conglomerate. 

Sedimen ary Struc ture s : Mass ive, structurel ess conglomerate of large 
boulders in a f eldspathic matrix. 

Depositiona l Environment : Fluvial as indicated by large s ize and poor sorting 
in the sedi ments. 

SAMPLE DESCRIPTION : This sampl e has nearly the same character as samples 
from s1tes D 45 and 0 43. The major difference is that thi s sample has a 
fine-gra ined wh ite (yell ow- stained on weathered surfaces) matri x. Also, the 
amount of Alder quart zite and r hyo li te fragments i s greater at the expense of 
Mazatzal quartzite fra gmen t s. A sma ll fragment of granite was also found in 
t he conglomerate at thi s s ite. 

Sampler : K. Wirth 
Date: 

1 November 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number: D 47 Sample Number: 1541 04 Code: S 205 

Location: Spr ing Creek Ranch Scintillometer Counts: 200 cps 

Quadrangle : Buzzard Roost U Value (U by NT) ppm 1.3 

Sec. , T1.1p, Ra.: Sl6, 8N , 13E Coordinate s : 34°02'1 0"; 111°02' 30" 

Geo logic Unit: Scanlan boulder conglomera t e 

Stratigraphic Group : Apache Group 

SITE GEOLOGY : Approxi mately 5 meters of Scanlan conglomerate are exposed 
here. The conglomerate i s consistent in its character throughout the section 
(see samp le descr i pti on ). Above it lie over 20 meters of fine-grai ned and 
thinly bedded siltstones and quar tzites . 

variability : Scintillometer counts range from 200 cps in the Scanl an 
conglomerate to 290 cps in the over lying silts tones and quartzites. 

Sed imentary Structures: None observed in the conglomerates. Concretions and 
soft -sedi ment deformation structures occur in the siltstones . 

Depositional Environment : Fluvial environment of deposition is preferred 
because of the large size and poorly sorted character of the sediments . 

SAMPLE DESCRIPTI ON : An earthy maroon matrix of fine-grained quartz 
sand supports large cobbles and boulders of quartzite in a rati o of 5:4. 
The fragments are blocky and sub-angular in character. Most exceed 30cm 
tn length, with some as long as 70cm, and others as short as 15cm. Grey 
quartzi tes (Reef Ridge-Alder?) are the most common fragment type. Minor 
amounts of chl orite-altered diorite are also present. Both fragment types 
are also found as grit and granules. 

Sampler: Karl Wirth Date : 2 November 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Nun:ber : D 48 Sample Number: 1541 05 Code: U 103 

Location : Rose Tungsten Mine Scintillometer Counts: 250 cps 

Quadrangle: Buzzard Roost Mesa u Value (U by NT) ppm 2.5 

Sec . , Twp, Ra . : Sl 3, 8N, 12 E Coordinates: 

Geologic Unit : Dr ipp ing Sprin g pebble conglomerate 

Stratigraphic Group: Apache Group 

SITE GEOLOGY : Dr ipping Spring formation is found in a tributary of Rock 
Creek, southwest of the Rose Tungsten mine. The section is poorly exposed, 
but conglomerate occur s in 10- 50cm thick beds. The ma in cliff-forming Dripping 
Spr ing quartzite li es immediately above the conglomerate. 

va riability : Pebble conglomerate is a coarser grained variant of the 
usual impure arkosic quartzite of the Dripping Spring. 

Sedimentary St ru ctures: Mudcracks and ripple marks occur in the sha les 
above and be low the conglomerates. 

Depositional Environment : Fluvial or near-shore marine environment of depo
sition. 

SAMPLE DESCRIPTION : Grey quartzite (Alder?), dark rhyoliie, sericiti c 
and sheared volcanics, chert and quartz are supported by a shaley, earthy
r ed matrix in a rat io of 2: 1. The fragments are sub-angular to angular and 
average 20-60mm in length . Total thickness of the conglomerate unit sampled 
was 50cm. 

Sampler: K. Wirth Date: 2 November 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number : D 49 Sample Number: 154106 Code: U 204 

Location: Rose Tungsten Mine Rd. Scintillometer Counts: 162 cps 

Quadrangle: Buzzard Roost Mesa u Value (U by NT) ppm 1.8 

Sec. , T'lolp, Ra.: Sl3, 81 , 13E Coo rdina tes: 

Geo logic Unit: Dri pping Spr ing cobble conglomerate 

Stratigraphic Group: Apache Group 

SITE GEOLOGY : About 40m below outcrops of Mescal limestone, cobble conglom
erate occurs in the Dr i pping Spring format ion above the ma i n cliff -forming 
quartzite unit s. 

Variability: Fragment size and type vary cons i derab ly f rom bed t o bed . 

Sedimen tary St ruc tures : None except bedding noted. 

Depositiona l Environmen t : Fluvial or near-shore marine, in either case, a 
high energy environment . 

SAMPLE DESCRIPTION : This sample is similar to the one descr ibed at site 
0 48 except that here the matrix i s brick orange to yellow, white quartz 
fragments are more common, dnd the fragment size is generally larger. 
Abundant brownish li mon ite in the matrix ind icates that either hematite or 
pyrite has weathered out. The matrix is very clay-ri ch and al tered . 

Sampler : K. Wi r th Date: 2 November 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number: D 50 Sample Number : 154107 Code: S 103 

LocaU.on: SE of Wi nt er Camp Sc intillome t e r Count s : 345 cps 

Quadrang le : Diamond Bu t t e U Va lue (u by NT ) ppm 3.4 

Sec . , Twp , Ra . : Sl 2, 9N, 12E Coo r dina te s: 34°08'33"; 111°04'23" 

Geo logic Unit: Scanl an pebble conglomera t e 

Stratigraph i c Group : Apache Gro up 

SITE GEOLOGY : Approximately 10 meters of basal Scanlan conglomerate are 
exposed here . Most of the section is composed of cobbl e to boulder conglom
erate wi th pebble-size fragment s filling the inter stices. This is one of 
the r ad iome trical ly hottes t Scanlan sampl es i n the Diamonu Butte area. 

Variability: The Scanl an (or basal Apache erosion surface ) represents a 
local radiomet r ic anomaly where readings climb from 100-1 20 cps in the under
lying Alder to almost 400 at t he unconformity and rapid ly drop back to 
150- 200 in t he uppe~ part of the Scanlan . 

Sed imentary St r uc tu r e s : Earthy hematite (15-30% ) is concentrat ed at the 
unconformi ty . 

Depos it i onal Environment: Fluvial environment of depositi on as i ndicated by 
poor sort i ng and large fra gment sizes . 

SAMPLE DESCRIPTION : A poorly cemented medium-grained and earthy red 
matri x lies inters titial to 65% rounded pebbles, cobbles, and boulders of 
mostly dark r ed r hyo lite , lesser diabasic material (1 0% ), gray quartzite (15%) , 
and sheared vo l canics (1 %) . The matr ix is composed of mostly feldspathic 
mater ial wi t h interstitial sericite and hematite. Fragments are sub-
angul ar and average 6-35mm in length . Much of the red matrix is derived 
from the red rhyolites i n the immediate vicinity of Mai lbox Mesa. 

Sampler : K. Wirth Date: 3 November 1979 
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THIN SECTION DESC? I P7ION 

Site Number: 050 154107 Code: 5102 

Percent Fragments: 59% Percent Matrix: 37% 

Percent Heavies & Mafics: 4% Stain: earthy red hematite 

Rock Type: Scan lan conglomerate Stratigraphic Group: Apache Group 

FRAGMENTS : (percentages are based on 100% fragments) 

Type & color Percentage Grain length variation Roundness Axial ratios 

rhyolite 98% 26- 2.0 mm subangu l ar 1:2.5 
quartz 2% 2.3-2 .0 mm subrounded 1: 1.5 
(rhyolite fragment s vary from aphanitic, sericitic and granophyric to quartz 
phenocrystic with rare pseudomorphs, now hematite , which might have ori ginally 
been hornb l ende before resorption) 

MATRIX & HEAVIES : (percentages are based on lOJ% matrix & heavies ) 

Type & color 
quartz 
rhyol i t e 
sericite 
specu lar ite 
hematite 
clay 
limonit e 

Percentage Size range 

35% 2.0-.03 mm 
24% 2.0-. 3 mm 
8% <. 03 mm 
5% . 5-. 04 mf11 

11 % powdery 
15% 
2% 

Description 

subangular, some rectangular vol can ic 
subangular 
recrystallized plates and masses 
rounded 
mitrix filling s and pervas ive stain 
cloudy matri x ma sses stained by hematite 
stain with hematite 

Cement: Hematite, limonite, sericite, recrystallized quartz. 

Interstitials : Cl ay, sericite, hematite, quartz. 

Textures and recrysta llization: Pri mary angular quar~z fragments and sericitic 
clay-quartz rhyolite fragments preserved in completely unrecrystallized clay
hematite-sericite-cryptocrystalline silica matrix. 

Structures: Parall el ali gnment of elongate tabular fragments suggest bedding. 

Comments on Genesis: Derived mainly from erosion of rhyolitic volcanic 
material, deposited in basically an oxid izing environment as even specularite 
is altered mainly t o earthy hematite . 

Rock Name: red hematitic rhyolite-fragment conglomerate 



SITE AND SAMPLE DESCRIPTION 

Site Number: D 51 Sample Number: 1541 08 Code : S 203 

Location : Marsh Cr eek Ranch Rd. Scintillometer Counts: 200 cps 

Quadrangle : Diamond Butte U Value (U by NT) ppm 2.4 

Sec . , Twp , Ra. : 54, 9 , 13E Coo rdinates : 

Geo logic Uni t : Scanlan pebble conglomerate 

Stratigraph i c Group: Apache Group 

SITE GEOLOGY : Poor outcr op in low-lying terrain, wi th knobs of Scanlan 
proj ecting above v1ha t i s probably a flat-l ying eros i o .. surface on diabase . 

301 

va ria bi l ity : Fragmen t si ze v~r i abl e from one hi ll t o the other, possi bly 
beddi ng control led . 

Sedimenta r y Struc t u r es: 
bedding. 

Crude or ientati on of some peb les might define 

Depos itional Environment : Res idual basal deposit developed from detritus 
remain ing on an eros ion surface , concentrated in either a fluvial or shallow
water, transcr~~ s ing marine sequence. 

SAMPLE DESCR l , T:ON : Large 2- Scm, hi ghly an gluar pebbles of dark and 
i1ght red, quartz- and fel dspar-phenocrystic rhyolite and darker shaley, 
schistose or vol canic fragments lie in a pink to brownish orange, somewhat 
vuggy matrix of coarse-grai ned f e ldspathic clayey and rhyolitic volcani c 
detritus . Both fragments and matrix are identi cal to underlying rhyolitic 
mater i al on the road to Flying W Ranch exposed near Mailbox Me sa, and were 
possibly derived from it. Clots of orange goethiti c material represen t 
hematite or pyrite weathered out of the rock. 

Sampler: K. Wirth Date : 3 November 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number: D 52 Sample Numbe r : 1541 09 Code: S 104 

Location: E of Gra nite Ta nk Scintillometer Counts: 130 cps 

Quadrangle: Diamond Butte U Va lue (U by NT) ppm 1. 7 

Se c . , T•:p, Ra.: Sl5 , 9N, l3E Coord inates: 34°07'46" ; 111°00 ' 17" 

Geo logic Unit: Scanlan cobble conglomerate 

Strat igraphic Group: Apache Grou p 

SITE GEOLOGY : Scanl an here rests unconformabl y on Alder Group conglomerates 
samp led D 54, but i s downfaulted and lies topographi cal ly l ower than them 
east of Granite Tank. The base of the Scan l a n here is in contact with 
diabase and its thickness in unknown because it outcrops as small knobs on 
the flat pla i n of diabase. 

Variabi l ity : Conglomer ates contain sandstone i nterbeds in places . 

Sedimentary Stru c tur~ s : Bedding poorl y defined. 

De pos it i ona l Environment: Most probabl y fluvia l env ironment as the matrix 
preserves pri~ary limonitic oxidation. 

SAMPLE DESCRIPTION : The rock is very s imilar to s mp l e 0 51 with 2-l Omm 
size cobbles of Mazatzal white quartzite and red rhyolite as the dominant 
fragments wi th less abundant gray quartzite and sheared volcanic fragmen t s. 
The framework-supported, angular-fragment conglomerate contains an interstit i al 
pink to yellowish-brown limonitic matri x studded with large glas sy quartz 
crystal s probably from the Young granite, abundant f e ldspathic detritus 
from either the rhyolites or Young granite, and a yellowish-brown to pink 
cast from the weathered feldspars . 

Sampler : K. Wirth Date: 3 November 1979 
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SITE AND SAMPLE DESCRIPTIO. 

Site Number: f) 53 Samp l e Number : 154 11 0 Code: U 203 

Location: NE of Grani t e Tan k Sc inti llomete r Coun t s: 178 

Quadrang le: Di amond But t e U Va l ue (U by NT) ppm 3.3 

Sec., T~o.· p, Ra.: 510,9 1, l3E Coor dina te s : 34 °07'46" ; 111 °00' 17 " 

Geologi c Unit: Alder volcanic-rock fra gment conglomerate 

Stratigraph i c Gr oup : Al der Group 

SITE GEOLOGY : Here the contact between volc anic cong lomerates and over lying 
sed1mentary conglomer ates i n t he Alder Group is very wel l defined and ru ns 
along the ba se of the cliffs l ead i ng uo t o 5995 hill north of Granite Tank. 
D 53 i s a samp le of the dominant ly volcanic-fragment conglomerate cont aining 
l ar ge purple to brownish black vol canic fragme nt s of diver se types but all 
of Alder Group relation. 

va riabi l ity: Some layer s appear to be composed of andesit ic fl ow mater ial, 
or could be andesitic dikes. 

Sed im ntary Structu re s : 
fi ning sequences. 

Graded bedd i ng, cyclical ly repetitive, upward-

Depos itiona l Environment: Deep water intr·avolcan ic deposit i on , pos s i bly 
turbidity fl ows off the flank of a vol cano. 

SAMPLE DESCRIPTION : Of two representative rocks , one is a coarse pebble 
t o cobbl e conglomerate of tabul ar , matri x-supported volcanic rock fragment s 
varying in compos ition from blac and white- spotted andesit ic tuff {?) t o 
s l aty andes itic tuff { ?) t o purple , feldspar-bearin0 dacite or rhyolite , t o 
wh itish f eldspathic rhyolite fragments of compositions si milar to the matr ix . 
The other r ock shows sequences of daci tic crystal tuff material (rock 
fragments, main ly f eldspar crystals , minor quartz crystal s) in Scm- thick 
repetiti ve graded beds of upward-f i ning dacitic tuff grading into a gray 
t o black aphani tic mud or ash at the t op. 

Sample r : K. Wirth and P. Anderson Date : 
3 March 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number: D 54 Sample Number: 154158 Code: A 203 

Loca tion· of Gran i te Tank Sc in t il lomete r Counts: 90 cps 

Quadrangle: Di amond Butte U Va lue (C by NT) ppm 0. 90 

Sec . . T1. p, Ra. : Sl %, 13E Coord inate s: 34°08'07" ; 111°00'32" 

Ge0lo i c Uni t : Alder pebble conglomera te 

Strat ig raph i c Group: Al der Group 

SITE GEOLOGY : The exposures of Alder "sed imentary" conglomerate lie on 5995 
hi ll top, immediately above sampleD 53 and along strike from outcrops 
previously sampled as D 2. Some of the Alder conglomerate he re superficiall y 
resembles Mazatzal except for i t s di rtier matri x and great divers ity of 
fragment types . 

Varia b1l ity: Conglomerates are inter bedded with more pure and better 
sorted quartzite layers. 

Sed im ntar\ S tru~ ture s : Some cross bedding, but mainly bedding apparent . 

Depositional Environment: Shallower water and higher energy environment than 
D 53; a si gni fi cant cha nge suggest i ng th e possibility of an unconformity 
and time break between the two s amples. 

SAMPLE DESCRIPTIO· : The rock has a dirty, light-brown and medium-
grained matr ix of well -recrystallized quartz, feldspar, specularite, and 
fine -grained chert, rhyol ite and specularite-rich fragments. This has 
i nterstitial f il lings of seri cite and detrital specularite. Fragments 
averaged 5-30mm and consist mainly of rounded vein quartz, red, gray, and 
black chert, dark aphanit ic rhyolite, jasper and other s latey gray, pos s ibly 
volcani c f ragments. The conglomerate varies from framework to matr ix 
supported as the pebbles decrease in abundance from 60 to 40 % an d i n size 
from 8 t o 3cm. 

Sampler: K. Wirth and P. Anderso ~ 
Date : 

16 November 1979 
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THIN SECTION DESCRIPTION 

Site Number: 054 Sample Number: 154158 Code:A203 

Percent Fragments : 73% Percent Matrix: 20% 

Pe rcent Heavies & Mafics: 7% Stai n:dark maroon hematitic 

Rock Type : pebble cong lomerate Stratigraphic Group: Alder Group 

FRAGMENTS : (percentages are based on 100% fragments) 

n:ee & co lor Percentage Grain l ength variat i on Roundness Axia l ratios 
quartz 40% 40- 2.0 mm sub rounded 1 : 3 and 1: l. 5 
chert 35% 27.5- 2.0 mm subrounded 1: 2 
j asper 15% 13-2. 0 lffil subangular 1: 2 
rhyol ite 10% 9.6- 2.0 subr ounded 1: 2 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies ) 

Tl::ee & color Percentage Size range Descri:etion 
qu artz 77% 2.0-. 02 mm subrounded, sutur ed , compos ite 
chert 8% 2. 0-.22 rnrn subrounded, banded hematiti c 
jasper 3% 2.0- .33 nm subangu lar 
specu 1 a rite 8% . 42-. 02 mm rounded detrita 1 
specularite 1% powdery r ecrystallized with detrital specu larite 
seri cite 2% <. 01 mm r ecrystallized plates and masses 
zi r con <1% .28- .09 mm rou nded 
rhyolite 1% 2. 0-. 3 mm mo stly recrystallized to sericite 

Cement : Recrystallized ser icite and specularite ; sutured quartz. 

Interstitials : Sericite , specular ite , sutur ed quart z. 

Textures and recrysta llization: Large vei n quartz strongly deformed and 
recrysta l lized but chert i s unaffected; matri x quartz grai~s preserve primary 
detrital shapes in a finer grained quartz-sericite matri x; specularite is 
rounded, detrital and interstitial. 
Structures: Fragments show crude subparall e l alignment which is probably 
pr imary . 

Comments on Genesis : Source rich in specularite, chert and vein quartz , th us 
a dominantly sedimentary with minor volcanic source terrain; vein quartz 
appears to have been deformed before inclusion into conglomerate . 

Rock Name: specularitic quartz-chert-jasper pebble conglomerate 



SITE AND SAMPLE DESCRIPTION 

Site Number: 0 55 Sample Number : 154240 Code : A 202 

Location: NE of Del Shay Ranch Scintillometer Counts: 205 cps 

Quadrangle: Kayler Butte U Value (U by NT) ppm :2 .9 

Sec., Twp, Ra.: 56, 7N, ll E Coordinates: 

Geologic Unit: Alder granul e conglomerate 

Stratigraphic Group: Alder ·group 

SITE GEOLOGY : This section is composed of approximately 230 meters of 
Alder quartzite of which only about 30 meters contain conglomerate 
layers . These are located about mid-section and f orm a resistant ridge. 

Variability: Fragment : matri x ratios vary from 1: 2 to 1:4 . 

Sedimentary Structures: Cross-bedding sets average 15-30cm in thickness 
whil e conglomerate layers are commonly 20-40cm thick . 

Depositional Environment: A fluvial or near-shore marine environment of 
deposition. 
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SAMPLE DESCRIPTION This sample consists of a partly sericitic, grey, 
medium-grained quartz- specul arite-rich matrix that supports sub-angular and 
sub-rounded fragments in a ratio of 3:1. Fragments average 6-20mm, are elongate 
or platy in character, and are composed of white quartz (35%) , rhyolite (20%), 
jasper (15%), sheared dark volcanics (15%) and red to gray chert (5%) . 

Sampler : K. Wirth Date: 5 December 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number : D 56 Sample Number : 154241 Code: V 003 

Locat lon: NE of De l Shay Ranch Sc intillometer Counts : 140 cps 

Quadrang le : Kayler Es tte U Value (U by NT) ppm : 3. 5 

Se c . , Twp, Ra. :56, 7N, llE Coordinates: 

Geo l ogic Unit : sheared s late-fragment quartz wacke 

Stratigraphic Group : Alder Group 

SITE GEOLOGY : Samples D 56 and D 57 are representative of the conglomerates 
occupying the ridges south of De l Shay basin. D 56 is typical of many Alder 
"sedimentary" conglomerates when highly sheared: fragme nts are flattened 
into elongate, linear plates and the matrix attains a lumpy appearance from 
the seric itic interstitial material sheared ~round l- 2mm matri x quartz gra i ns. 

VariabU ity: Quite cons iderable in terms of conglomerate abun dance, grai n 
size, fragment percenta~c and degree of shearing across the section. 

Sed imentary St r uc t ur es: Most obscured by deformation. 

Depos itional Environment: Presumably shallow water marine similar to other 
Al der settings. 

SAMPLE DESCRIPTION The rock is a strongly foliated semi-schist con-
sisting of a gritty lumpy matrix of elongate quartz grains and sheared gray t o 
pale brown sericite containing a diversity of elongate, flat platy fragments 
rang ing in length from 5 to 45mm. Most fragments are of pink to orange, 
sheared rhyolitic material whereas some are dark greenish gray to gray-black 
sheared volcanic or slate fragments. Some moderately well-crystallized sericite 
gives the roc k a faint sheen, but much less so than a phyllite. 

Sampler : K. Wirth and P. Anderson Date: 5 December 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number: D 57 Sample Number: 154242 Cod e: A 003 

Location: NE of Del Shay Ranch Scintillomete r Counts: 105 cps 

Quadrangle : Kayler Butte U Value (U by NT) ppm 2.0 

Sec. , r .... ·p , Ra. : S6, 7 N, 11 E Coor dinates: 33°58 '08" ; 11 1°16' 30" 

Geo logic Unit : sheared jasper-slate-fragment conglomerate 

Stra tigraphic Group: Alder Group 

SITE GEOLOGY A little west of site D 56 is more massive, coarser-fragment 
conglomerate and more resistan t quartzite, but still generally the same part 
of the Alder Group. Strong shearing has imparted a darker green cast to the 
matri x than would be expec ted from the high quartz content. 

variabi l ity : Less vo lcanic material and better sorted, cleaner sedimentary 
material in present here. 

Sedimentary Struc tures : Most if not all observed by shearing. 

Depositional Environment: Presumably mari ne and relatively shallow water 
compared to volcanic cong lomerates. 

SAMPLE DESCRIPTION : The rock comprises pink to red to white elongate 
s1 J1ceous fragments intersheared with a dark greenish, sericite-quartz matrix. 
Most of the fragments are of vein quartz, now sheared to 1 x 5 x 7cm in dimensions 
as an average although some similarly sheared red jasper gray chert, red 
rhyolite , brown quartzite and purple slate fragments are present. Some dark 
volcanic fragments may be present but are difficult to distinguish from the 
pale to dark green , sericite-rich quartz matrix. 

Sampler : K. Wirth and P. Anderson Date: 5 December 1979 
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THIN SECTION DESCRIPTION 

Site Number: 057 Sample Number: 15424 2 Code: A003 

Percent Fragments: 88% Percent Matrix: 10% 

Percent Heavies & Mafics : 2% Stain: pi nk t o maroon hematiti c 

Rock Type : rhyolitic congl omeratestratigraphic Group: Alder Group 

FRAGMENTS : (percentages are based on 100% fragments ) 

!I2e & color Percentase Grain lensth variation Roundness Axia l ratios 
chert 42% 28-3.3 mm sub rounded 1:3 
jasper 9% 7.0- 2.0 nrn subangular 1:3 
quartz 10% 8-2.0 mm subrounded 1:5 
rhyolite 39% 15-2.0 rml subangular 1: 4 

(chert cont ai ns weat her ed pyr ite cubes ; rhyo lite is foliated and sericiti c) 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies ) 

Ty2e & color 
quartz 

chert 
rhyo l i t e 
ser i cite 
specu l ar ite 
specularite 
chlorite 

Percentase Size ranse 
15% 2.0- .02 mm 

<1% 1.6 mm 
37% 2.0-. 3 mm 
45% <.02 mm 

1% . 2-. 09 mm 
2% powdery 

<1% <. 02 mm 

Description 
clear embayed volcanic crystals, now 
polygonized 

sui:> ro unded 
strongl y sericiti c and foliated 
r ecrystallized plates and masses 
detrital; sheared; partially recrystallized 
recrystallized 
recrystallized plates 

Cement: Recrystalli zed sericite , quartz and specularite. 

Interstitials : Seri cite, chlor i t e, quartz, speculari t e. 

Textures and recrystallization: Matr ix is a mass of foliated sericite and 
lesser cryptocrystalline silica foliated around augen-shaped quartz crystals 
and larger fragments whose shapes have been significantly affected by shearing. 

Structures: Fo lia~ion is strongly superimposed on the rock fabric, but 
recrystallization has only affected matrix sericite and quartz and polygonized 
some larger quartz crystal s . 

comments on Genesis: A sedimentary conglomerate environment appears to have 
encountered an influx of rhyolitic volcanic detritus or activity to produce 
thi s rhyol ite matr ix and fragment conglomerate containing abundant sedimentary 
material. 

Rock Name : foliated, sericitic rhyolite-chert conglomerate 
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SITE AND SAMPLE DESCRIPTION 

Site Number: M 1 Sample Number: 154030 Code: A 11 G 

Location: Lower Slate Creek Scintillometer Counts: 90 cps 

Quadrangle : Kayler Butte U Value (U by NT) ppm : 0.80 

Sec., Tv1p , Ra.: 57 , 9 J, lOE Coordinates : 33° 57 1 50"; 111 " 22 1 50" 

Geologic Unit: grit to qua r tzite 

Stratigraphic Group: Alder Group 

SITE GEOLOGY : 
In the purple slates of the Slate Creek divide area are a series of quartzite units, 
generally infrequently bearing conglomerate, but these are typi cal sandy and 
gritty sediments in the Alder Group. A series of pale maroon to sandy brown 
quartz ites over 300m th ic k were sampled al ong the old Slate Creek road . They are 
moderately wel l bedded, occasionally cross bedded, and interbedded with slate, 
si ltstone , wa cke and rare limestone . The qua r tzites , grits and conglomerates 
here are sli ght ly more hematitic than is normal for the Alder Group . 

Variability: 
Surpr is ing uni f ormity of structure, grai n s ize , and texture is the rule within 
these quartzite-conglomerate un its. 

Sedimentary Structures: 
bedd i ng, cross bedd i ng, channel s , lodes , rare grad ing . 

Depositional Environment: 
Moderately shallow water marine, or possibly fluvial, although interbedded 
limestone makes the latter unlikely. 

SAMPLE DESCRIPTION : 
The sample 1s a pale maroon, poorly bedded, medium to ~oarse grained quartzite 
of about 90% quartz grains , 3% disseminated or earthy hematite, possibly 1% 
jasper grains , perhaps 1-2% detrita l specularite , and the remainder argillaceous 
ma teria 1 (now a 1 tered sericite). 

Sampler: P. Anderson Date: 25th September l97Q 
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THIN SECTION DESCRIPTION 

Site Number: Ml Sample Number: 154030 Code: A 110 

Percent Fragments: 7% Percent Matrix: 88% 

Percent Heavies & Mafics: 5% Stain: pale maroon 

Rock Type: grit to quartzite Stratigraphic Group: Alder Group 

FRAGMENTS : (percentages are based on 100% fragments ) 

T:lee & color Percentase Grain lensth variation Roundness Axial ratios 

quar tz 98% 3-1.3 mrn rounded 1:2 
r hyo li te 1% 1.4 mm rounded 1:3 
quartzite 1% 1. 3 mm subrounded 1: 2 

MATRIX & KEAVIES : (pe rcentages are based on 100% matrix & heavies) 

r:lee & color Percenta~e 

quar tz 79% 
cher t 5% 
jasper 2% 
rhyol ite <1% 
quartzi te 3% 
specu l ari te 3% 
specu l ar ite 1% 
hemat ite 3% 
ser i cite 4% 
zircon <1% 

Size ranse 

1. 3- .04 mm 
1. 3-0 . 1 mm 
1. 3-0.9 rrrn 

1.1 mm 
. 57- .04 mm 
. 27-. 08 mm 
. 17-.02 mm 
.005-powdery 
.06-. 02 mm 

.08 mm 

Descrietion 

subrounded, sutured, partially recrystallized 
subangular to subrounded 
subangular 
rounded 
subangular to rounded, shredded 
subrounded, detrital 
recrystallized 
red crystals to mass ive 
thin blades around grains, felted masses 
rounded detrital 

Cement : Mainly recrys talli zed quartz. 

Interstitials: Ser ici te , hematite, recrystallized quartz, recrystallized specularite. 

Textures and recrystallization: Quartz is interlocking, interpenetrating and sutured 
in qu artz- rich layer s ; in sericite-rich layers both quartz and specularite show 
or igina l detr ita l gr ain sha pes; quartz grain sizes are seriate; sericite is con
centr at ed in i ntersti t ial patches between grains. 
Struc tures : Lines of specularitic concentrations outline small trough cross-bed 
sets that are pervasive t hroughout the quartzite; elongate fragments parallel bedding 
planes ; coarse grains occur in miniature lenses of trough cross beds. 

Comments on Genesis: Essentially a first-generation quartzite in that there appears 
to be l itt le rock fragments in the source t errain that were incorporated into this 
quartzi te ; source is specularite rich . 

Rock Name: Specularite cross-bedded quartzite to grit 
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SITE AND SAMPLE DESCRIPTION 

Site Number: M 2 Sample Number: 154031 Code:A 103 

Location : Lower Sl ate Creek Scint illometer Counts: 140 cps 

Quadrangle : l':ayler Bu tte U Value (U by NT ) ppm :2.2 

Sec ., T...,p. Ra.: 57, 7N, lOE Coo rdinate s : 

"Geo logic Unit: Alder pebbl e conglomerate 

Stratigraphic Group: Alder Group 

SITE GEOLOGY : This section is composed of a seri es of interbedded quartzites , 
cong lomeritic quartzites and phyllitic slates. All of the layers are impur e 
and poorly- sorted , though t he finer- grained and better sorted layers tend to be 
concentrated toward the t op of the sect i on. Thi s sample wa s the coarsest 
conglomerate f ound i n the Sl ate Cr eek area. 

variabi l ity : Conglomerate layer s conta i n fragments whi ch vary in s ize from 
gr it to boulder , but are commonly pebb le to cobbl e . 

Sed imentary Structures : Obscured by deformati on . 

Depos itional Environment: Rapid changes in envi ronmen t are indicated by the 
wide vari ety of rock types and grain s izes . Pos s ibly a fluvial but more 
like ly shallow-water mar ine because of adjacent rocks . 

SAMPLE DES CRIPTION : A maroon micaceous matrix supports rounded pebbles 
1n a matr 1x to fr agment ratio of 3:1. The matri x i s composed of mostly maroon 
medium-gra ined quartz, some ser icite, and minor volcanic rock fragments . 
Hematite stains grui n edges and occup ies some intersti ces . Fragments average 
10-43mm in length. Rounded j asper and white platy phyllitic (?) grains are the 
dominan t fr agment type. Some fragments of chert, s late , quartz, and quartzite 
are al so present in lesser amounts . The presence of a poorly-developed f oliati on 
and fl attened micaceous fragments ind icates that shear i ng has affected the 
rock' s texture. 

Sampler : K. Wirth 
Date: 

25 September 1979 
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THIN SECTION DESCRIPTION 

Site Number : M2 Sample Number: 154031 Code : Al03 

Percent Fragments : 39% Percent Matrix: 58% 

Percent Heavies & Mafics : 3% Stain: maroon hematite stai n 

Rock Type: conglomerate Stratigraphic Group: Alder Group 

FRAGME NTS : (pe rcentages are baaed on 100% fragments ) 

T;z:2e & color Percentage Grain length variation Roundness Axial ·catios 

chert 44% 11-2 mm angular 1 : 4 
j asper 36% 11 -2 mm angu lar 1:7-1 :3 
rhyo 1 ite 20% 12-2 mm subanguiar 1: 2 

MATRIX & HEAVIES : (percenta ges are based on 100% matrix & heavies ) 

Type & color 
quartz 
chert 
seri cite 
specula r ite 

j asper 
qua rt zi e 
hematite 
1 imonite 
cl ay 

Per centage Size range 

59% 2-0. 1 mm 
11 % 2-0.7 mm 
i4% 0.4-0.1 mm 
7% 0.2-. 08 mm 

4% 2-0. 5 mm 
1% 2-0. 3 mm 
4% powdery 

<1% . 1- .04 mm 
<1% .01- .005 mm 

Des c ription 

sub-angu lar, strained , po lygonized 
angu lar 
felted mat rix mas ses and around gr ains 
rounded detrita l, some partia lly 

recrystallized 
angu lar 
sub rounded 
red earthy matri x cemen t 
pseudomorphs (after specu 1arite?) 
i nterstitial matrix material 

Cement : Mainly earthy red hematite; some recrysta llized quartz. 

Inte rst itia l s : Cavi ty fillings of radiat i ng feldspars or zeolites , hematite, c lay, 
specu lar i t e, recrystallized quartz. 
Textures and recrysta l lization : Rec rys t allized ser ici te and quartz show sub-

parallel alignment; most quartz grains are partially sutured and show undulose 
extinction, are coated with seri cite need les andre ai n subangular shapes where matrix 
is seric ite rich; texture essentially unmetamorphosed. 
StructJ res : Bedding and cross-bedding planes are wel l defined by concentrations 

of specul arite and by the subparallel alignment of f r agments, as well as concen
trations of coarse -gra i ned quartz in the matri x. 

Comments on Genesis: A source terrai n rich in chert, jasper , rhyolite and 
specularite -- i.e., volcani c source -- is indicated for this conglomerate; although 
recrystallized somewhat by deformation, metamorphic grade appears to be zeolite 
facies. 

Rock Name : dark maroon jasper-chert-rhyolite pebble conglomerate 
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SITE AND SAMPLE DESCRIPTION 

Site Number : M3 Sample Number: 154034 Code : A 103 

Location: S. of Pi ne Butte Scintillometer Cou nts: 120 cps 

Quadrangle : Reno Pa ss U Value (U by NT ) ppm 1. 90 

Sec ., T yJp, Pa.: S9, 7 , 9E Coo rd i na tes : 33 ' 58' 56 " ; 111 26 15" 

Geologic Unit : j asper -chert-q ua r t z pebbl e congl omerate 

Stratigraphic Group: Alder Group 

SITE GEOLOGY : 
At Pine Mount a i n, a quart z-phenocrys ti c rhyolite in the Alder Group compl exly 
i ntrudes purple s lates and conglomerat ic, j aspe r - bea ri ng sediments , quar tz wackes , 
volca nic wackes . vol can ic sand st ones and t uf f s. A quartz bearing bu dominan tl y 
jasper-c~ert pebble congl omerate rig ht nea r t he rhyoli te contact was sampled 
as repres ent at i ve of the congl omera 1c sediments at t his loca l ity . The roc ks 
rere carry abundant herna ti te. 

Variability: 
Fra gment type, si ze and degree of deformation (f latness o fragments ) are quite 
variable in th1s unit . 

Sedimenta17 St ruc tures : 
one except bedding observed 

De posi tiona l Environment : 
Di ff icul t t o eva l uate as the congl omerate l i es enclos ed withi n purpl e s la t es; 
probably rel at i vely deep-wat er mar i ne. 

SAMPLE DESCRIPTION : 
A purpli sh t o ma roon-matri x rock con t ain s fla t t ened f ragments of dark t o bright 
r ed j as per , pink t o red chert , and da rk purpl e s late chi ps {all about l-3mm l ong) , 
wi th smal l er white quart z and chert gran ules (3- l Omm l ong ) and quartz gr it, i n a 
ground mass of ser i ci t ic, argil l aceous or slaty material and quart z. The 
pebble t o granule size fragment s total abou t 30~ and are ma t ri x su pported. The 
conglomerate is best described as seriate in s izing and impure in composi t ion of 
rna tri x. 

Samp ler : P. Anderson Date : 
25t h Sep tember 1979 
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THIN SECTI ON DESCRIPTION 

Site Number : M3 Samp l e Number : 154034 Code: Al 03 

Percent Fragments : 40% Percent Matrix · 55% 

Pe rcent Heavies & Ma f i cs : 5% Stain : maroon hemati te stai n 

Rock Type : granule conglomerate Stratigraph i c Gr oup: Alder Group 

FRAGME NTS : (percentages ar e based on 100% fragments ) 

T:z:Ee & color Per centas.e Gra in l enst h va riation Roundness Axia l ra tios 

cherty rhyo 1 ite 65% 18-4 mm subangular 1:6- 1:2 
quart z 12% 5.0-2.0mm subrounded 1: 1. 5 
chert 10% 6. 0-2.0 rnm subrounded 1: l. 5 
quar z wac e 8% 5.5-2. 0 rrrn subangular 1: 2 
j asper 5% 4 . 5- 2. 0 mt tl subangu1ar 1 : 2 

( rhyo 1 ite is aphanitic , genera lly r ed , and resemb les a sericitic cher t) 

MATRIX & HEAVIES : (percentages are ba sed on 100% ma trix & heavies ) 

TyEe & color 
quar z 
chert 
j asper 
specularite 
hematite 
serici e 
zircon 
1 i monite 
clay 

Percentase Size range 

~"% 2- . 01 mm 
7% 2-. 3 mm 

11% 2. 0-0 . 2 mm 
5% 0.7-.08 mm 
2% powdery 

26% . 03-.006 mm 
<1% . 07- .02 mm 
1% powdery 
2% 

DescriEtion 
cl ear large gr ain s , recrystallized f i nes 
subrounded 
banded and specularit i c 
rounded detrital and recrystalliz ed 
with specularite and seric i te 
felted masses and need les 
rounded detr i tal 
stain al 0ng s li p line s 
most recrystal iized t o seri cite 

Cement : Recrystallized quar tz and sericite. 

Interstitials: Clay, ser icite, recrystallized q~ ar tz, specu l ar i te and hem~ t i te . 

Textures and recrystallizat ion : Large aphanitic fragments virtually unrecrystalliz ed 
but matrix quartz and clay extensive ly recrystallized to inter lack ing qu ar tz 
mos ai cs and fe lted seri cite mats al ong s li p l ines and around l arge grains. 

Structures : Recrystallization is by deformat i on of matri x material ; bedding defined 
by differing fragment densities in different layers and by subpara ll el orientation 
cf fragments . 

Comments on Genesis: An aphaniti c cherty rhyolite terrain wi th varying amounts of 
specularite i s ind i cated because in thi s th i n section it i s virtua l ly imposs ible 
t o di stingu ish between rhyolite, chert, and jasper. 

Rock Name: rhyolite- chert-jasper granu le congl omerate 
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SITE AND SAMPLE DESCRIPTION 

Site Number : M 4 Sample Number : 154035 Code : v oo.: 

Location : Pine Mtn. Rd. Sc inti llomete r Counts : 190 cps 

Quadrang l e : Re no Pas s U Va lue (U by NT ) ppm : 4 .70 

Sec . , Twp, Pa .: 517 , 71. , 9E Coord ina t es : 33 57 ll6 ; 11 1 27 06 

Geologic Unit : altered rhyolitic conglomerate or agglomerate 

St ratigraphic Gr oup : Alder Group 

SITE GEOLOGY : 
Cl ose t o the prev ious sample is a distincti ve r hyoli t ic fragmental unit whi cr 
was sampled because of its high radiometric read ing and because it is 
representati ve of most of the fel sic vol can ic fragmental un its in the Alder 
Group in th is area. The quartz-phenocrys t ic rhyoli te fragments are cl osely rela ed 
or1g1n o the Pine Mountain intrusive porphyry body itself, bu other pol ym ic 
fragments do occur in the vol cani c congl omera e . 

Vari a bility: 
Fragment size s are completely :,eriate from 5x20cm f ragments down t o 3x5n11i 
f ragments ; slate chips tend to be smaller and more errat ic in occurre ce 

Sed imen tary St ructu res : 
No sedimen tary s tructur·es are apparent apa r from a flattened, bedded s truc ture . 

Depos itiona l Environment : 
Vol can ic la s ti c deposit l ocall y centered over curved rhyoliti c domes. Relatively 
deeper water subma rine. 

SAMPLE DESCRIPTION : 
The rock is unu suall y strik ing in appearance because bright pink t o orange , 
flattened Gnd elongate, pebble- size rhyo l itic f ragments are sheared out in a 
bright ser ic i tic t o apple-green, altered rhyolitic matrix. The f ragments are 
altered K-feldspa r, quartz and hema titi c altered gla ss ma terial, whe reas the 
ma trix is pervas ively se ri c itized and possibly, in part, chloriti cal l y altered. 
Purpl e , lx0. 5cm sl ate chips are also spotted throughout the rock, and also show 
a tect onic lineati on. 

Samp l er : P. Anderson Date : 25th September , 1979 
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THIN SECTION DESCRIPTION 

Site Number: M4 Sample Number: 154035 Code: V004 

Percent Fragments: 84% Percent Matrix: 15% 

Percent Heavies & Mafics: 1% Stain: flesh color 

Rock Type: rhyolitic conglomeratestratigraphic Group: Alder Group 

FRAGMENTS : (percentages are based on 100% fragments) 

Type & color Percentage ~ain length variation Roundness Axial ratios 

rhyolite 100% 14.0-3.0 mm subangular 1:3.5 
(augen shaped) 

(rhyolite fragments are ser icitic, characterized by granu lar quat·tz-feldspar matrix, 
and conta in a few well-twinned feldspar phenocrysts and quartz phenocrysts) 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies) 

'!ype & color 
felds par 
quartz 
sericite 
specularite 
hemat ite 

Percentage Size range 
17% 0.03- .005 mm 
30% 0.1-.06 mm 
50% 0.1-.001 mm 

1% 0.7-0. l mm 
L% powdery 

(estimates) 

Description 
finely ground material of low relief 
finely ground quartz grains 
felted, foliated birefringent mats 
as crystals in f~agments and matrix 
stain on foliation slip lines 

cement: Recrystallized quartz, sericite, feldspar. 

Interstitial•: Sericite, recrystallized quartz and feldspar. 

Textures and recrystallization: The matrix is simply very finely ground material of 
identical composition to fragments; it is dominated by sericite mats interweaving 
between fragments . 

Structures: Rock structure is flesh colored augen-shaped rhyolitic fragments 
interlaced by shear planes of finer greenish matrix material. 

Comments on Genesis: Rock is essentially a rhyolitic tuff or conglomerate with 
endogenous fr agments and matrix; no exotic fragments are present. 

Rock Name: sheared rhyolitic conglomerate or tuff 
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SITE AND SAMPLE DESCRIPTION 

Site Numh r : M 5 Sample Number: 154040 Code: A 110 

Location: West of Ord Mine Scintillometer Counts: 140 cps 

Quadrangle : Reno Pass U Value (U by NT) ppm :1.0 

Sec. , Twp , Ra.: 514, 9E, 7N Coordinates: 

Geologic Unit : Alder quartzite to grit 

Stratigraphic Group : Alder Group 

SITE GEOLOGY : This section consists of a 10-meter-thick layer of resistant 
quartzite which has a nearly vertical bedding attitude. It is composed of thin 
layers of fine, medium, and coarse sands which sometimes contain grit. 

Variability : The quartzite is heavily dissected by veins of remobilized and 
recrystallized white quartz. 

Sedimentary Structures: Cross-bedding sets average 3-lOcm in thickness. 

Depositional Environment: Fluvial or shallow-water marine. 

SAMPLE DESCRIPTI ON The sample is a poorly sorted liqht purple to pink 
quartzite to grit. Layers, 10-20mr,, thick, are of gray, fine- to medium:.grained 
sand- and grit-size grains of mostly quartz, some Jasper and minor chert. Minor 
amounts of specularite are concentrated on some bedding and cross-bedding 
planes. Grains are well-packed, well-cemented, and partly recrystallized. 

Sampler: K. Wirth Date : 27 September 1979 
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THIN SECTION DESCRIPTION 

Site Number: M 5 Sample Number: 154040 Code: A 110 

Percent Fras-ents: 75% Percent Matrix: 20% 

Percent Heavies & Mafics: 5% Stain: pale pink hemati tic stain 

Rock Type: gritty quartzite Stratigraphic Group: Alder Group 

FRAGMENTS : (percentages are baaed on 1001. fragments) 

Txee & color Percentase Grain len&th variation Roundness Axial ratios 

Quartz 88% 2.5 - 0.4nln Sub-rounded 1 :2 
Chert 5% 2.1 - 0.4mm Sub-angular 1 :2 
Jasper 6% 3.0 - 0.4 Sub-angular 
Rhyolite ( ?) 1% 0.4 - .25mm Sub-rounded 1 :2 
Feldspar (?) 1% 

MATRIX & HEAVIES : (percentages are baaed on 1001. matrix & heavies) 

Tiee & color Percentase Size ranse Deacrietion 

Quartz 55% 0.3 - . 09mn Recrystallized, polygonized, shredded 
Specularite 10% 0.7 - 0.2mm Sub-rounded detrital grains 
Specula rite 5% 0. 2 - :07mm Acicular and platy crystals, regrowths 
Hematite 1% 0.4 - .07mm with recrystallized spec~larite 
Sericite 20% 0. 2 - 0.7mm Interstitial to and foliated around quartz 

grains and in clumps up to 0. 3mm 
Chert 4% .4 - O.lr11Tl 
Clay ( ?) (5%) .Olmm in matrix and altered feldspar fragments 
Biotite 1% 0.4 - 0.2mm Recrystallized 

Ceme·nt: earthy hematite cement locally present near jasper 

Interstitial &: t1ost sericite is interstitial, detrital & recrystallized specularite 
i s interstitial 
Textures and recrystallization: most grains interlocking and sutured, quartz shows 
undulose extinction, is recrystallized and some grains are polygonized; some polygonal 
triple points are present ; rock texture is about 40% recrystallized 

Structures: 
Specularite concentrated on bedding and cross-bedding planes; jasper and coarser 
quartz grains concentrated in lOmm bedded units 

Comments on Genesis: quartzite and grit were originally well-bedded and interbedded 
with minor concentrations of heavies on cross beds; rock is weakly deformed and 
metamorphosed and some specularite is recrystallized to acicular crystals in matrix 
and fragments. 

Rock Name: partially recrystallized quartz - jasper grit to quartzite 
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SITE AND SAMPLE DESCRIPTION 

Site Number: M 6 Sample Number: 154041 Code: U 203 

Location: West of Ord Mine Scintillometer Counts: 190 cps 

Quadrangle: Reno Pass U Value (U by NT) ppm : 2.0 

Sec., Twp, Ra. : 514, 7N, 9E Coordinates : 

Geologic Unit: Volcanic pebble conglomerate 

Stratigraphic Group: Alder Group 

SITE GEOLOGY : This section is located below site M 5 and is separated from 
it by approximately 30 meters of cover. The rocks are impure and conglomeritic 
quartzites to pebble conglomerates in which it is difficult to say whether the 
fragments are of volcanic or sedimentary origin because of the moderate to 
strong shearing. 

Variability: Conglomerate layers are thin and highly variable in character. 

Sedimentary Structures: None are visible due to deformation. 

Depositional Environment: Either a shallow-water marine or fluvial environment 
as indicated by impurity and poor sorting. 

SAMPLE DESCRIPTION : The sample is composed of a strongly foliated purple 
matrix of sericite and medium sand-sized grains supporting sub-angular elongate 
fragments in a ratio 3:2. The dark silver-grey matrix consists of mostly 
sericite and quartz and minor amounts of jasper, rhyolite, and volcanic rock 
fragments. Fragments averaging 12-34mrn in length are commonly elongate, sub
angular jasper, maroon rhyolite and white quartz, as the main fragment types, with 
lesser chert and volcanic rock fragments. The well-developed foliation has 
destroyed all traces of original bedding structures. 

Sampler: K. Wirth Date: 27 September 1979 



SITE AND SAMPLE DESCRIPTION 

Site Number: M 7 Sample Number: 154115 Code: M 101 

Location : Scintillometer Counts: 66 cps 

Quadrangle: 

Malpais Spring 

Mazatza 1 Peak U Value (U by NT) ppm :, 90 

Sec., Twp , Ra. :S36, 9N, 8E Coordinates: 

Geologic Unit : Mazatzal grit 

Stratigraphic Group: Mazatzal Group 
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SITE GEOLOGY : The section near Malpais Spring is composed of well-cemented, 
med1um-gra1ned quartzite. Some cross-beds near the base of the 15m-thick 
section contain quartz-rich grit layers. Quartzite is maroon near the base 
and becomes light purple and finally tan to yellow at the top of the section. 

Variability: Grain size, composition, and sort ing show little variation 
across the section. Hematite percent decreases up section. 

Sedimentary Structures: 
sometimes contain grit. 

Planar cross-beds average 2-lOcm in thickness and 

Depositional Environment: Possibly a near-shore marine environment as indicated 
by the grain size and well sorted character of the rock. 

SAMPLE DESCRIPTION : Medium maroon, coarse-grained quartzite containing 
layers of grit is characteristic of the sample. Matrix grains are fine to 
medium sand-size and rounded. Quartz and minor amounts of chert are present 
as matrix grains and as small grit, l-2mm long, in cross-bedded lenses. Very 
minor amounts of jasper and rhyolite (?) were also observed at the sample site. 
The quartzite is well-cemented. 

.. sampler: K. Wirth Date: 6 November 1979 



Site Number: M7 

THIN SECTION DESCRIPTION 

Sample Number: 154115 

Percent Matrix: 97% 

Code: MlOl 

Percent Fra~ents: 2% 

Percent Heavies & Mafics: 1% Stain: minor hematitic red 

lock Type: Mazatzal quartzite Stratigraphic Group: Mazatzal Group 

FRAGMENTS : (percentages are based on 100% fragments) 

IIee & color Percentase Grain lensth variation Roundness Axial ratios 

quartz 90% 4.0 - 1.3 mm sub-rounded 1: 1. 5 
jasper 5% 2. 1 1.3 mm sub-angular 1:2 
quartzite 3% 3.4 - 1.3 mm sub-rounded 1: 1. 5 
chert 2% 3.0 - 2.0 mm sub-angular 1:2 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies) 

Percenta15e Size ranse Description 
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Type & color 

quartz 
jasper 
quartzite 
chert 

90% 1.3- . 15 mm 
1% 1.3 .8 mm 

sub-rounded detrital, recrystallized 
sub-rounded detrital 

clay 
sericite 
hematite 
specu 1 a rite 
leucoxene 
zircon 

1% 1. 3 - . 9 mm 
1% 1. 3 - . 7 mm 
5% .02 - .005 mm 
2% .09 - .02 mm 

<1% powdery 
<1% 0.9 mm 
<1% powdery 
<1% 0.1 - .J4 mm 

sub-rounded detrital 
sub-rounded detrital 
recrystallized masses 
recrystallized plates and masses 
stain and alteration of specularite 
rounded detrital grains 
alteration product 
rounded detrital 

Cement: Recrystallized quartz, clay, minor hematite. 

Interstitiala: 
leucoxene . 

Shredded and recrystallized quartz,clay, sericite, hematite, 

Textures and recrystallization: Quartz grain boundaries show sut~ring and 
recrystallization; quartz shows undulose extinction and polygon iz ation; matrix 
quartz consists of a recrystallized interlocking mosaic of grains. 

Structures: No bedding structures are defined in this sample because of good 
sorting, and although most grains are strained, there is no defined foliation. 

Comments on Geneaia: Fairly well-sorted sand and small grit were deposited and 
later weakly deformed and metamorphosed, causing minor recrystallization of 
quartz, clay and sericite, without foliation or strong shearing. 

Rock Name: Slightly recrystallized quartzite. 



Site Number: 

Location: 

Quadrangle: 

SITE AND SAMPLE DESCRIPTION 

M 8 Sample Number: 154116 Code:M 102 

S of Bear Spring 

Mazatzal Peak 

Scintillometer Counts: 68 cps 

U Value (U by NT) ppm :0.90 

Sec., Twp, Ra.:Sl, 8N, 8E Coordinates: 

Geologic Unit: Mazatzal quartz-jasper-chert granule conglomerate 

Stratigraphic Group: Mazatzal Group 

SITE GEOLOGY : Medium to fine-grained quartzite dips nearly vertically 
s1te. Color varies from deep maroon to earthy red and grey. Conglomer 
layers average 1-3cm in thickness and are evenly interbedded with equal 
of quartzite. Detrital specularite is present on cross-bedding planes. 
liesegang bands are also present. 
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at this 
te 
amounts 
Some 

variability : Conglomerate layers with grit have fragments composed of mostly 
quartz whereas granule layers have fragments composed of quartz, jasper, chert, 
and rhyolite. 

Sedimentary Structures: Planar cross-bedding is abundant in 4-8cm-thick sets. 

Depositional Environment: Interbedded and cross-bedded sand and granule layers 
may indicate a shallow water, near-shore marine environment. Periods of lower 
energy are indicated by fine sand and silt layers. 

SAMPLE DESCRIPTION : The sample is a light maroon granule conglomerate 
with a medium-grained matrix supporting an equal amount of sub-rounded fragments 
in sub-parallel alignment. The matrix is mostly quartz, with some chert, 
jasper, rhyolite and minor amounts of detrital specularite. Hematite stain coats 
surfaces and is present in some interstices. Fragments, averaging 3-12mm in 
length, are composed of mostly quartz, jasper, and chert, with lesser rhyolite 
and specularite-rich fragments . Conglomerate fragments are contained within 
planar cross-bed layers of 4-8cm thickness. 

Sampler: K. Wirth Date: 6 N.ovember 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number: M 9 Sample Number: 154117 Code: M 101 

Location: Mazatzal Divide Tr·ai l Scintillometer Counts : 80 cps 

Quadrangle: Mazatzal Peak U Value (U by NT) ppm :1.1 

Sec., Twp , Ra.: 531, 9N, 9E Coordin~tes: 

Geologic Unit: Mazatzal chert-jasper-quartz grit 

Stratigraphic Group: Mazatzal Group 

SITE GEOLOGY : This sample site is located at the base 01 the Mazatzal 
quartzite near its contact with the underlying Maverick shale. The quartzite 
is mostly red to maroon and fine to medium-grained. Occasional lenses of grit 
averaging l-3cm thick are interbedded n2ar the base of the section. Higher up, 
sediments are better-sorted, ripple marked, and have mud cracks. 

Variability: 
grit. 

Grain size varies from silt to medium sand and occasionally to 

Sedimentary Structures: 
layers. 

Abundant ripple marks, mudcracks and shaley rip-up 

Depositional Environment: A wide variety of energy conditions are indicated 
by interbedded grit, quartzite, and shale, but all are indicative of a shallow
water, near-shore marine to intertidal environment. 

SAMPLE DESCRIPTION : The sample is composed of red-maroon quartzite 
supporting rounded grit and occasional granules in a ratio of 2 : 1. Fine- to 
medium-grained quartz, chert, and jasper are interbedded in 4-7cm thick sets. 
Interstitial spaces are filled with hematite and silt. Supported in the matrix 
are grit-sized fragments of mostly quartz, lesser jasper, chert, and maroon to 
pink rhyolite. 

Sampler: J. Trembly and K. Wirth Date: 6 November 1980 



THIN SECTION DESCRIPTION 

Site Number: M9 Sample Number: 154117 Code: MlOl 

Percent Fragments: 37% Percent Matrix: 55% 

Percent Heavies & Mafics: 8% Stain: .. ematitic red 

Rock Typ~: Mazatzal grit Stratigraphic Group: Mazatzal Group 

FRAGMENTS : (percentages are based on 100% fragments ) 

Type & color 

quartz 
jasper 
chert 
quartzite 
rhyolite 

(rhyolite 

Percentase 

32% 
20% 
30% 

6% 
12% 

is aphanitic 

Grain lensth variation Roundness Axial ratios 

4. 5 - 1. 0 rrm rounded 1: 1. 5 
6 1.0 mm sub-rounded 1: 1. 5 
5.5 - 1.0 mm sub-rounded 1: 1. 5 
4.2 - 1.0 mm rounded 1:2 
3.5 - 2.0 mm rounded 1: 1. 5 

and hematitic) 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies) 

Izpe & color Percentase Size ranse Description 

quartz 62% 1. 0 - .09 rrm rounded to subangular detrital 
chert 11% 1.0 - . 17 rTITI sub-rounded to rounded 
jasper 5% 1.0 - .20 mm sub-rounded , hematite bedded 
quartzite 4% 1. 0 - . 13 rrm rounded, po1ygonized 
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hemat ite 17% powdery red to opaque interstitial masses 
clay 1% <. 01 mm fine crystalline interstitials 
leucoxene <1% powdery alteration clots 

Cement: Recrystallized quartz, hematite, recrystallized clay. 

Interstitials: Mainly dark 'red to opaque hematite. 

Textures and recryatallization: Quartz grains show slight undulose extinction and 
minor recrystallization; recrystallized clay. Primary abraded edges of many quartz 
and jasper fragments and matrix grains are preserved . 

Structure•: Bedding planes are defined by differing fragment densities in 
different layers and variations in grain size of matrix quartz. Primary shape 
and elongation of matrix quartz parallels bedding. 

Comaenta on Geneaia: Bimodal grain size of rounded red jasper, red chert, quartz 
and hematitic rhyolite fragments in a quartz matrix of detrital grains indicates 
a strongly hematitic source terrain, high energy marine depositional environment 
and little recrystallization. 

Rock Name: Hematitic jasper-rich granule conglomerate . 
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SITE AND SAMPLE DESCRIPTION 

Site Number: M 10 Sample Number : 154118 Code: M 101 

Location : N of Chilson Camp Scinti l lometer Counts : 60 cps 

Quadrangle: Mazatzal Peak U Value (U by NT) ppm : 0.60 

Sec . , T~p , Ra . :S25 , 9N, 8E Coordinates : 

Geologic Unit : Mazatzal quartz-rich grit 

Stratigraphic Group: Mazatzal Group 

SITE GEOLOGY : At this site, the lower red unit of the Mazatzal quartzi t e is 
thrust over the upper white unit. The lower Mazatzal strata here are characterized 
by a light purple to white color and contain little grit . Co lor changes upward 
into earthy-hematite red and finally dark maroon across the fault at the "top" 
of the 50 meter thick section . Grit layers and lenses are most common in the 
upper 30 meters. Associated with grit layers is a not iceably hi gher percentage 
of silty material. 

variability : Fragment size and density increase toward the "top" of the 
section . Hemati te is present only as stain in the white quartzite layers 
below, and appears as interstitial fillings and stain in maroon layers in t he 
middl e and upper plates . 

Sedimentary Structures : Cross-bedded lenses of 4-7cm thickness conta in 
grit . These are interbedded with medium- to coarse-grained quartzite. Some 
cross-bed layers have concentrations of specularite on their bedding planes. 

Depositional Environment: Minor periodic or frequent fluctuations in energy 
conditions in a shallow-water marine, near-shore or intertidal environment. 

SAMPLE DESCRIPTION : Rounded grit occurs in a hematite-stained, medium-
to coarse-grained quartzite in which the matrix is composed of mostly quartz 
with minor amounts of chert and jasper. Interstitial spaces are filled with 
hematite and other cementing material . Grit-sized fragments average 1-4mm in 
length, but may reach 6.5mn. Quartz i s the main constituent and is accompanied 
by minor amounts of chert and jasper. Bedding planes are qefined by differing 
fragment sizes and densities . Conglomerate layers lense out laterally. 

Sampler: K. Wirth Date: 7 November 1979 
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SITE AND SAMPLE DESCRIPTION 

SitE: Number: M 11 Sample Number: 154119 Code: M 001 

Location: Upper North Fork 

Mazatzal Peak 

Scintillometer Counts: 110 cps 

Quadrangle: U Value (U by NT ) ppm :0.70 

Sec. , Twp . Ra. :S24, 9N, 8E Coordi nate s : 34°05'57"; 111°29'37" 

Geologic Unit : Mazatzal quartz-rich grit 

Stratigraphic Group : ~1azatza 1 Group 

SITE GEOLOGY : Site M 11 lies above site M 12 and below M 13. This 2 meter 
thick section is made up of a fairly consistent coarse-sand to grit-size 
qLrtzite which is well-cemented. Below it, the quart zites grade into poorly 
cemented hematite-red silts and sands . Above the section, quartzites grade 
i nt o white-quartz grit conglomerate with finer interstitial material. 

Variabi l ity: Grai n size and density remains fairly constant throughout the 
sect ion. Some layers contain black interstitial (recrystallized?} specularite 
rather than red hematite . 

Sedimentary St ruc tures : Are not well-defined. 

Depositional Environment: The well-sorted and consistent nature of the sample 
is characteristic of relatively constant energy conditions. Possibly, a near
shore marine environment, definitely shallow water. 

SAMPLE DESCRIPTION : This sample is characterized by well-sorted coarse-
grained to grit-size quartz grains supporting a minor amount of silt-size 
quartz and hematite. The grains are rounded and average 2-3mm in length, but 
occasionally reach 4mm . Fractures are filled with recrystallized specularite. 
The qurtzite, in general, is well-cemented and appears to be moderately re
crystallized. 

Sampler: K. Wirth Date: 7 November 1979 
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THIN SECT: ON DESCRIPTION 

Site Number: Mll Sup le Number: 154119 Code: MOOl 

Percent Fra~ents: 63% Percent Matrix: 33% 

Percent Heavies & Mafics: 4% Stain: patchy hematitic red 

Rock Type: Mazatzal grit Stratigraphic Group: Mazatzal Group 

FRAGMENTS : (perc~ntages are based on 100% fra~ents ) 

II2e & color Percenta&e Grain len&th variation Roundness Axial ratios 

quartz 90% 5 - 2 mm sub-rounded 1: l. 5 
jasper 3% 5 2 nrn sub-angular 1:2 
chert 4% 5 - 2 mm sub-angular 1:2 
quartzite 3% 5 - 3 mm sub-angular 1: 3 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies) 

Type & co l or Percentage Size ran&e Description 

quartz 
jasper 
chert 
clay 
hematite 

66% 2 - .2 mm 
5% 2 - . 3 mm 

sub-rounded, polygonized, recrystallized 
sub-rounded 

Cement: 

21% 2 - . 18 mm 
7% <.01 mm 
1% powdery 

sub-rounded 
fine crystalline interstitials 
small interstitial grains 

Recrystallized quartz, hematite, cryptocrystalline silica and clay. 

Intetstitials: Recrystallized quartz and clay, hemat ite. 

Textures and recrystallization: Quartz grains show undulose extinction, strain 
twinning and grain boundar} suturing; recrystallized clays occur in clumps 
around patches of crypotcrystalline interstitial silica, and also in masses 
parallel to bedding. 
Structure': Bedding structures are defined by the sub-parallel alignment of 
elongate grains and trains of finer grained matrix material. Interstitial silica 
and hematite appear to fill primary cavities. 

Ca.ments on Genesis: Very well sorted, matu~e quartz-rich sediment with primary 
cavities between grains suggest possibly wind-blown st nd origin rather than 
subaqueous environmer t. 

lock Naae: Quartz-rich, mature grit to granule conqlomerate. 



Site Number: 

Location: 

Quadrangle : 

SITE AND SAMPLE DESCRIPTION 

M 12 S•ple Number : 154120 Code: M 110 

Upper North Fork 

Mazatzal Peak 

Scintillometer Counts : 72 cps 

U Value (U by NT) ppm: 1.1 
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Sec ., ~wp, Ra.:$25, 9N, 8E Coordinates: 34°06'01"; 111°29 ' 46" 

Geologic Unit: Mazatzal quartzite 

Stratigraphic Group: Mazatzal Group 

SITE GEOLOGY : This section is composed of approximately 75-100 meters of 
white quartzite, light maroon quartzite with grit, and interbedded shales. 
The top of the section consists of light-colored quartzite and siltstone. Some 
hematite stain and occasional l-4mrn long, rounded quartz fragments are present. 
'1he middle part of the section is composed of light maroon fine-grained quartzite 
containing grit. Interbedded with these are micaceous, earthy hematite-red 
shales of 3-6cm thickness. The sample was collected from the middle of · 
this section. The base of the section is similar to the upper part. 

Variability : Upper parts of the ~ection are poorly cemented and grains are 
fairly easily disaggregated. Above this, and in the middle of the section, 
grains are better cemented. Scintillometer counts vary from 72 cps in the 
sampled horizon to 110 cps at the top of the section. 

Sedimentary Structures: Conglomerate layers are cross-bedded in 4cm thick 
sets. Shales are thinly laminated. 

Deposi t ional Environment: Interbedded shales, sands,and grit are indicative 
of environments with fluctuating energy conditions: shallow-water marine, 
possibly near-shore or intertidal. 

SAMPLE DESCRIPTION : Light maroon-colored fine- to medium-grained quartzite 
contains varying amounts of quartzite grit in ratios from 3:1 to 1:3. Both 
grit and smaller sand-sized grains are composed of mostly quartz and only minor 
jasper. Grains are well-rounded and fragments average l-3mrn in length. 
Hematite stains grain, outcrop, and fracture surfaces, but no heavy minerals 
were observed. Beds are commonly of 1-Scm thick. 

Sampler : K. Wirth Date: 7 November 1979 



THIN SECTION DESCRIPTION 

Site Number: M 12 Sample Number: 154120 Code: MllO 

Percent Matrix: 94% Percent Fragments: 4% 

Percent Heavies & Mafics: 2% Stain: minor hematitic red 

Rock Type: Mazatzal grit Stratigraphic Group: Mazatzal Group 

FRAGMENTS : 

Type & color 

quartz 
quartzite 

(percentages are based on 1001. frasments) 

Percentage Grain length variation Roundness 

98% 4 - 2 mm rounded 
2% 2 mm rounded 

Axial ratios 

1:1.5 
1: 1. 5 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies) 

IIpe & color Percentase Size ra!lse Descrietion 
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quartz 81% 2 - .08 mm rounded, polygonized, recrysta 11 ized 
chert 3% 1.4 - .2 ITITl rounded 
jasper 1% 1.6 - .4 mn rounded 
clay 5% <.005 mm finely crystalline interstitials 
sericite 2% .21 - .03 mm recrystallized from clay 
specularite <1% .2 - .01 mn altered to hematite 
hematite 1% powdery mainly stain 
quartzite 6% 2.0 - .03 mm strongly ~hredded quartz 

Cement: Primarily recrystallized quartz and clay; minor hematite and 
sericite. 
Interstitials: Clay, sericite, hematite and recrystallized quartz. 

Textures and recrystallization: Interstitial clay and silica fill primary 
cavities between larger quartz grains. Most quartz is polygonized and somewaht 
strained whereas quartz in quartzite fragments is strongly shredded. Suturing 
is obvious. 
Structures: Very well-sorted with no obvious bedding structures; elongate 
grains show no preferred alignment. 

Comments on Genesis: Very well sorted, extremely mature and rounded quartz 
sand with primary cavities now filled with mainly clay suggest possibly a wind
blown sand origin for the quartzite rather than shallow water marine, or else 
could be wind ~eworked. 

Rock Name: Pale pink quartz-rich grit to quartzite. 



SITE AJm SAMPLE DESCRIPTION 

Site Number: M 13 s .. ple Number: 154121 Code:M 101 

Location: Upper North Fork 

Mazatzal Peak 

Scintillometer Counts: NO 

Quadrangle: U Value (U by NT) ppm .60 

Sec., Twp , Ra.: 524, 9N, 8E Coordinates: 

Geologic Unit: Mazatzal quartz-jasper-chert granule conglomerate 

Stratigraphic Group: Mazatzal Group 
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SITE GEOLOGY : The sample was collected from a local drainage at the base of 
a 3om:high cliff and is thought to be representative of the section e1posed in 
that cliff. This area could represent one of the low-angle reverse or· thrust 
faults in the Mazatzal quartzite because red to maroon-colored quartz jasper
bearing conglomerate typical of the lower part of the Mazatzal forms the cliff 
and therefore lies on white quartzite. 

variability: Varies consiaerably from maroon to red color and from well
bedded and cross-bedded quartzites to conglomerate. 

Sedimentary Structures: Cross bedding present. 

Depositional Environment: Possibly a near shore marine environment with minor 
changes in energy conditions as indicated by the presence of sparse con
glomerates in medium-grained quartzites. 

SAMPLE DESCRIPTION : Fine to medium-grained sands,with hematite c~ncen-
tratlons on bedd1ng planes, support minor amounts of grit in a ratio of 10:1. 
Matrix grains and grit are primarily composed of quartz, and also minor amounts 
of jasper and chert. Grit fragments, averaging 2-Smm in length, are rounded 
and slightly ellipsoidal in shape. Hematite concentrates occur in 0.3-lOm 
thick cross beds. Another sample is of chert-jasper-quartz fragment-rich 
granule conglomerate in a clean, well-sorted matrix of quartz and hematite. 

Sampler: J. Trembly Date: 7 Novembe! 1979 
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THill SECTIOif DESClllPTIO~ 

Site Number: M 13 s-ple Number: 154121 Code: MlOl 

Percent Frapenta : 7% Percent Matrix: 91% 

Percent Heavies ~ Mafics: 2% Stain: pale hematitic 

aock Type: Mazatzal grit Stratigraphic Group: Mazatzal Group 

FRAGMENTS : (percentages are based on 100% fragments) 

Type & color Percentaae Grain len&th variation Roundness Axial ratios 

quartz 100% 4.5- 2.0 sub-rounded 1:1.5 
(large quartz grains are internally polygonized to resemble quartzite) 

MATRIX & HEAVIES : (percentages are based on 100~~ matrix & heavies) 

Type & color Percentase Size ranse Description 

quartz 88% 2 - . 04 ITfTl sub-rounded, sutured, recrystallized 
chert 2% . 7 - • 18 ITII1 sub-rounded 
jasper <1% • 4 ITfTl sub-rounded 
clay 4% <. 005 ITII1 finely crystalline interstitia 1 s 
sericite <1% .09 - .01 ITfTl recrystallized plates and masses 
specularite <1% <. 09 ITfTl interstitial, detrital 
hematite 5% powdery interstitial to matrix quartz 

Cement : Mainly recrystallized quartz, clay, hematite and sericite. 

Interstitial&: Recrystallized quartz, clay, sericite, hematite and specularite. 

Textures and recrystallization: Most quartz grains show undulose extinction and 
grain boundary suturing; some quartz grains are composite or polygonized; inter
stitial hematite and specularite preserve primary detrital shapes of matrix 
quartz grains . 
Structures: Size differences in fragment and matrix quartz define bedding 
parallel to layers of hematite and specularite concentration. 

Comments on Genesis: Very pure quartz-rich sediment with tightly packed matrix 
quartz grains filled interstitially by hematite and specularite suggest shallow 
water marine depositional environment, as in M7. 

aock Name : Pale pink quartz-rich grit. 



SITE AND SAMPLE DESCRIPTION 

SUe Number: M 14 s .. ple Number: 154122 Cocle:M 101 

Location: West of Chilson Camp Scintillometer Counts: 70 cps 

Quadrangle: Mazatzal Peak U Value (U by NT) ppm : 0.70 

Sec., Twp , Ra.: 536, 9N, SE Coordinates: 

Geologic Unit : Mazatzal quartz-rich grit 

Stratigraphic Group: Mazatzal Group 

SITE GEOLOGY : At this site, Mazatzal quartzite is characterized by dark 
hematitic-purple, fine-grained quartzite. Cross-beds of 3-Scm thickness 
contain lenses of quartz-rich grit. Several 1-2cm-thick specularite-rich 
beds are present throughout. 
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Variability : Grit and heavy mineral concentrations vary from layer to layer; 
scintillometer counts show no increase in specularite-rich layers, but 
average 70 cps throughout the section. 

Sedimentary Structures: Cross-bed sets of 3-Scm thickness contain grit and 
sometimes have l-2cm-thick beds of heavy minerals concentrated in them. 

Depositional Environme~•t: A near-shore marine environment is indicated by 
the consistency of the sediment sorting and sedimentary structures. 

SAMPLE DESCRIPTION : The rock is a grit rich in larger (2-4mm) quartz 
gra1ns with about 20% finer-grained quartz and a white clayey material 
interstitial to the quartz grains. Some grit fragments are chert or jasper 
but 70% of the coarser grains are quartz. The quartz grains are well rounded 
and spherical in shape, while jasper is less-rounded and more elongate. 

Saapler: K. Wirth Date: 8 November 1979 
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SITE ARD SAMPLE DESCRIPTION 

Site Number: M 15 Semple Number: 154123 Code :M 102 

Location: Upper Barnhardt Canyon Scintillometer Counts: 80 cps 

Quadrangle: Mazatzal Peak U Value (U by NT) ppm_ :1.1 

Sec., Twp , Ra . :S28, 9N, 9E Coordinates: 34°05 '30 " ; 111°27 ' 07" 

Geologic Unit: Mazatzal chert-jasper granule conglomerate 

Stratigraphic Group: Mazatzal Group 

SITE GEOLOGY : Along the Barnhardt Canyon Trail, dark red brown to light 
maroon-colored granule to pebble conglomerates typical of the lower red unit 
of the Mazatzal quartzite are found. These are overlain normally by the 
upper,paler-colored parts of the upper Mazatzal section . 

Variability: 
fragment size. 
to pebble-size. 

Individual layers are well sorted and are dominated by one 
However, fragment size in different layers ranges from grit 
Conglomerate layers vary from 1-lOcm in thickness. 

Sedimentary Structures: Conglomerate layers appear to be laterally consis
tent and do not lens out in tre exposed section. 

Depositional Environment: Conglomerate layers represent higher energy influxes 
into a shallow-water near-shore marine environment. 

SAMPLE DESCRIPTION : Sub-rounded granules 5-12mrn long, of mostly jasper, 
pin~ and maroon rhyolite, chert, some quartz and minor quartzite, are found 
in an equal amount of light purple, fine- to medium-grained quartz-rich matrix. 
The matrix is mostly quartz, minor jasper and chert. About 2-3% hematite is 
present, mainly as stain, but black chert fragments make the rock look more 
hematitic. Conglomerate layers are commonly of 1-lOcm thickness. Fragments, 
which are commonly elongate, show no preferred orientation. 

Sampler: J. Trembly Date: 8 November 1979 



sm ARD SAMPLE DISCI.IPTION 

Site lhaber: M 16 S•ple a.ber: 154125 

Location: Barnhardt Canyon Scintilla.eter Counts: 

Quadranale: Mazatzal Peak U Value (U by IT) ppa : 

Code: D 103 

130 cps 

4.50 
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Sec., Twp, Ra.: S29, 9N, 9E Coordinates: 34 o 05 1 37"; 111 o 26 1 48" 

Geoloaic Unit: specularit1c Deadman conglomerate 

Stratiaraphic Group: Mazatzal Group 

SITE GEOLOGY : 

In Barnhardt Canyon there are excellent exposures of the most hematitic and 
most coarsely conglomeratic material in the Deadman unit. One sees conglomerates 
wjth cobble-to pebble-size, vesiculer rhyolite, flow banded rhyolite, aphanitic 
rhyolite and slate, all highly hematitic and specularitic, interbedded with 
quartz-hematite grit, granule conglomerate and quartz-jasper-quartzite pebble 
conglomerate. These basal units are overlain by pink to whiter quartzite and 
grit, showing good cross bedding. 

Variability: 
Fragment type_and size are variable from bed to bed, as is the hematite 
content. Hematite and conglomerate content generally decrease up section. 

Sedimentary Structures: 
Abundant cross bedding in upper units; pebble imbrication, and well developed 
bedding throughout. 

Depoli tiona 1 Envi roaaen t : 
Shallow water, fluvial; river channel deposit defining the main east-west 
Deadman conglomerate paleochannel. 

SAMPLE DESCI.IPTION : 
Very dark metallic gray-red-brown to black, the conglomerate consists of a 
patchwork of smoother flattened fragments sheared among a gritty to sand matrix. 
The fragments vary from 1 to Scm and include specularitic iron formation, 
hematitic banded i ron formation, specularite-quartz pebbles, hematic rhyolite, 
hematitic slate, hematitic quartzite, pink and maroon chert, as well as a 
variety of softer fragments whose identities are masked by the high hematite 
content. The matrix is quartz, argillaceous material, finer grained rock 
fragments and hematite, to make a total hematite content for the rock of 
greater than 30%. 

Sampler: P. Anderson Date: 9th November, 1979 



sxn A..'U> SAMPLE DEScaiPTION 

Site ._ber: M 17 

Location: Barnhardt Canyon 

Quadranale: Mazatzal Peak 

s .. ple NUaber: 154126 

Scintilla.eter Counts: 

U Value (U by In') ppm : 

Code: D 201 

47 cps 

1.30 
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Sec., Twp , Ra. : S28, 9N, 9E Coordinates: 34° OS' 48"; 111 ° 26' 53" 

Geologic Unit: Quartz-jasper grit in Dea~.an unit 

Stratiaraphic Group: Mazatzal Group 

sm GJOIDGY : 
The top of the Deadman outcrop in Barnhardt Canyon consists of pale maroon, well 
cross-bedded quartzite with quartz-jasper grit layers . The cross beds show 
concentrations of specularite on them and at their bases, identical to tha t seen 
in Mazatzal quartzites. Except for knowing the stratigraphic position below 
the Maverick shale, these outcrops of Deadman are difficult to distinguish for 
some Mazatzal quartzite outcrops, although these have generally a higher hematite 
content and are blacker. 

Variability: 
~rit layers are discontinuous and highly variable both in grain size and thickness. 

Sedt.entary Structures : 
Graded bedding within grit layers; abundant cross bedding with specularite 
concentrations. 

Depositional Enviroa.ent: 
Shallow water, fluvial or possibly beach environment. 

SAMPLE DESCltiPTION : 

The sample is stained black by the specularite content, with only the coarser 
grit layers showing white quartz grains. Stratification units, 6cm thick, 
grade from 2-Smm grit-size quartz grains up through corase-sand to fine-sand 
sizes at their tops. Specularite is concentrated interstitially within the 
coarse grit layers and more fullY dispersed hematite is found in the upper 
sandy portions . The matrix grains throughout are relatively well sorted with 
little argillaceous component. 

P. Anderson Date: 9th November, 1979 



sm Aim SAMPLE DESCRIPTION 

Site Nuaber: M 18 

Location: Barnhardt Canyon 

Quadranale: Mazatzal Peak 

S•ple lluaber: 154128 

Scintilla.eter Counts: 

U Value (U by NT) ppa : 

Code: M 101 

80 cps 

1.30 
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Sec . , Twp, Ra.: S29, 9N, 9E Coordinates: 34 o OS 1 55" ; 111 o 27 1 09" 

Geoloaic Unit: grit layers in Mazatzal quartzite 

Stratiaraphic Group: Mazatzal Group 

sm GEOU>GY : 
In the basal SOm of Mazatzal quartzite in the cliffs above Barnhardt Canyon 
are a series of grit layers 10 to lOOcm thick which were collectively sampled. 
On the undersides of the more shaly and silty layers in the quartzite, one sees 
abundant ripple marks which change in orientation up to 90° for every 2-Scm
thick layer of quartzite ir. parts of the section. All of the rocks are a brick 
red color from dispersed hematite. Rock proportions are 90% quartzite, 5% grit, 
5% conglomerate. Grain size is stratigraphically controlled; no grading but 
grit units are abruptly truncated by trough cross-bedding planes. 

Variability: 

Sedimentary Structures: 
Oscillation ripple marks, current ripple marks, cross bedding, thin laminations, 
good sorting and sizing. 

Depositional Enviro~~~ent: 
Variable current directions from oscillation and current ripple marks positively 
indicate a shallow-water beach environment where the current directions are 
highly variable and frequently changing. 
SAMPLE DESCB.IFfiON : 

One sample consists of well sorted, cross bedded, quartz (2-0.Smm} jasper 
(4.05mm} and chert (3.05mm} grit in 50:35:15 proportions. Matrix is well sorted 
coarse sand, generally free from argillaceous material. Overlying brick red 
quartzite is finely laminated medi~to coarse-sand sizes. Another sample 
is a coarser grained grit to granule conglomerate of specularitic jasper , dark 
red chert and quartz in a brick red to maroon coarse quartz-jasper matrix. 

SDpler: P. Anderson Date: 9th November 1979 



SITE AID SAIIPIZ II§QIFUON 

Site Nuaber: M 19 Seaple IUaber: 154129 

Location: N. of Barnhardt Canyon Scintilla.eter Counts: 

Quadranale: Mazatzal Peak U Value (U by RT) ppa : 

Code: D 203 

100 cps 

2.80 
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Sec., Twp, Ra.: S28, 9N, 9E Coordinates: 34 ° 05 1 47 "; 111 ° 26 1 36" 

Geo loaic Unit : basal conglomerate of Deadman unit 

Strat1araph1c Group: Mazatzal Unit 

s III GIOLOGY : 
Same as M 17, except further up hill, east along strike. The pebble to 
cobble conglomerate contains red and white volcanic fragments, possibly some 
quartzite fragments, but no jasper. 

Variability: 
Sample is of a coarser pebble conglomerate, but cobble conglomerate is abundant in 
outcrop 

&edtmentary Structures: 
Foliation obscures primary structures. 

Depositional Emrircn.ent: 
Shallow water, river channel type deposit, same as M 17 

SAMPLE DISCRIFriON : 

The sample consists of a great diversity of dark reddish brown (color of 
hematite streak)rhyolitic volcanic fragments, and lighter colored (from sericite 
content) rhyolitic volcanic fragments, both of which are strongly flattened, 
in a foliated, hematitic, volcanic-to impure-wacke matrix. Conglomerate is 
framework supported with 65% fragments and somewhere between 15 and 30% 
hematite. 

s .. pler: P. Anderson Date: 9th November, 1979 
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TBIR SICTIOR DESC2IPTION 

Site Nuaber: M19 154129 Code: D203 

Percent Frapenu : 68% Percent Matrix: 17% 

Percent Heavies 6 Mafics: 15% Stain: dark reddish brown 

Rock Type: Deadman conglomerate Stratiaraphic Group: Mazatzal Group 

nAGMENTS : (percentaaes are based on lOOt fra.-ents) 

nee 6 color Percentage Grain lenath variation Roundness Axial ratios 

hematitic 99% 41 - 1.0 ITIT1 angular l : 5 
days tone 

quartz 1% 1. 2 - 1. 0 ITIT1 sub-rounded 1: l. 5 

MATRIX & HEAVIES : (percentaaes are based on lOOt matrix & heavies) 

Ixee & color Percentage Description 

clay 39% 
hemat ite 18% 

Size range 

<.005ITIT1 
powdery 

partially recrystallized to sericite 
interstitial networks 

specularite 5% 
specularite 14% 
quartz 6% 
ser ici te 6% 
clay fragments 11% 
zircon 1% 

1 - .02 lliT1 

. 05 - .01 lliT1 

1. 0 - • 02 lliT1 

. 13 - .04 ITIT1 
1. 0 - • 28 ITIT1 
.04 - . 01 ITIT1 

rounded detrital grains 
recrystallized with hematite 
rounded grains and recrystallized 
recryst allized plates around clay mats 
angular hematite-rich fragments 
rounded detrital grains 

Cement: Mainly hematite, clay, recrystallized specularite and sericite. 

Interstitial•: Angular quartz , sericite, specularite, hemat ite, clay. 

Textures and recrystallization: Specularite, hematite and quartz are concentrated 
in the matrix, whereas clay is concentrated in fragments; specularite and hematite 
form a black interconnected matrix network outlining primary elongate fragment 
shapes; quartz grains are angular and unrecrystallized. 
Structures: Differing concentrations of heavies and the parallel alignment of 
different elongate fragments define bedding planes; there is no indication in thin 
section that the elongation is a tectonic one associated with extensive re
crystallization. 
eo..ents on Genesis: Nearly all of the fragments are derived from hematite-clay 
sediments, probably earlier hematitic muds as the highly flattened fragment shapes 
suggest that they were deposited as soft fragments in an environment concentrating 
hematite. 

aock Haae : Dark reddish-brown h~matitic-claystone conglomerate. 
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SITE .uD SAMPLE DESCI.IPTION 

Site Nuaber : M 20 S-.ple Nuaber: 154159 Code: M 101 

Location: "The Park" Scintilla.eter Counts : NO 

Quadranale: North Peak U Value (U by NI) pp. : 0. 90 

Sec. ,Twp, Ra. : Sl,9N, 8E Coordiaates: 34 ° 09' 17" ; 111 ° 29 ' 25" 

Geoloaic Uait : Mazatzal quartzi te 

Strati&rapbic Group: Mazatzal Group 

sm GEOLOGY : 
Outcrops are of maroon, fine grained, 
conglomerate layers . Sample is taken 
10% rhyolite (chert?) and 70% quartz. 
sort ing is good wi thin beds . 

Variability: 

cross bedded quartzi te, with thin grit 
from grit layers containing 20% jasper, 
Clasts are fairly well rounded and 

Abundant fracturing , secondary quartz and variable hematite content. 

Sedimentary Structures: 
No r i pples or mud cracks seen in the limi ted outcrop of about 5 meters. 

Depoaitioaal !avirou.ent: 
Presumed to be shallow water mari .1e. 

SAMPLE ~CR.IPTION : {by P. A. ) 
One sam~e cons1sts of interbedded fine grained, medium grained, and coarse 
grained, brick-red quartzite. Coarser layers show small chert, jasper and 
abundant quartz grains in a well sorted matrix. Stratification units are 
about 2-3cm thick . A second sample is a dark maroon quartzite to grit 
containing pink chert, red jasper and white quartz in a matrix of quartz and 
bedded speculari te . 

S•pler: J. Trembly Date: November 11, 1979 



THIN SECTION DESCR.IPTION 

Site Number: M20 s .. ple ~r: 154159 Code: MlOl 

Percent Frapenta: 28% Percent Matrix: 68% 

Percent Heavies & Mafics: 4% Stain: hematitic maroon 

Rock Type: Mazatzal grit Stratigraphic Group: Mazatzal Group 

FRAGMENTS : (percentages are based on 1001. fragments) 

II2e & color Percentase Grain lensth variation Roundness Axial ratios 

quartz 33% 3.8 - 2.0 ITITl rounded 1: 1.5 
jasp~r 24% 4.3 2. 0 I11T1 sub-rounded 1:2 
chert 37% 4.5 - 2.0 ITITl sub-rounded 1:1.5 
rhyolite 2% 3.5 - 2.0 11111 rounded 1: 1. 5 
quart zite 4% 4.0 - 2.5 mm rounded 1:1.5 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies) 

Type & color Percentase Size ranse 

64% 2.0 .03 mm 
18% 2.0 - .01 mm 

5% 2.0- 1.3 mm 
6% 2.0 - 1.0 mm 
2% <.005 mm 

Description 

rounded, seriate grain sizes 
rounded 
rounded 
rounded 
fine crystalline interstitiais 
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quartz 
chert 
jasper 
quartzite 
clay 
hematite 
1eucoxene 
zircon 
specularite 
specu 1 a rite 

4% <.005 mm 
<1% powdery 

fine interstitial grains and clumps 
alteration clots 

<1% .09 mm rounded detrital 
<1% .09 mm rounded detrital 

1% <.01 mm recrystallized with hematite 

Cement: Recrystallized quartz and clay, cavity fillings of chalcedony, 
hematite. 
Interstitials: Shredded and recrystallized quar'tz, clay, hematite, leucoxene. 

Textures and recrystallization: Quartz grains show slight undulatory extinction, 
grain boundary suturing and polygonization; interstitial hematite and specularite 
perserve primary shapes of detrital matrix quartz whereas larger quartz grains 
are sutured. 
Structures: Sedimentary bedding structures are not well-defined in thin sect1on 
except presence or absence of grit defines larger scale bedding. Colloform banded 
chalcedony and silica fill several small cavities. 

Comments on Genesis: Larger quartz, chert, jasper and quartzite grains are 
very well rounded, more so than would be expected from the 1110derately well
sorted, seriate-size matrix population . Mature marine sediment with abundant 
current action. 

Rock Name: Maroon chert-jasper-quartz grit. 
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SITE AND SAMPLE DESCRIPTION 

Site Number: M 21 Sample Number: 154160 Code~ 102 

Location: E of North Peak Scintillometer Counts: NO 

Quadrangle: North Peak U Value (U by NT) ppm: 3. 1 

Sec., Twp, Ra.:$31, 9~N, 9£ Coordinates: 

Geologic Unit: specularitic Deadman granule conglomerate 

Stratigraphic Group: Mazatzal Group 

SITE GEOLOGY : Where Deadman quartzite wraps around the northeast side of North 
Peak from generally flat-lying attitudes in the north to vertical attitudes 
in the east, there is a series of complex fold patterns, with lower parts of 
the Deadman possibly structurally overlying upper parts. The granule conglom
erate was collected at the base of the exposed cliffs of Deadman but this may 
not be the true base. 

variability: Conglomerate ranges from dense grit layers to sparse granule 
layers. Bedding sets vary in thickness from l-3cm for the granule layers, 
to 5-Scm for the grit layers. 

Sedimentary St ructures: Planar cross-bed sets averaging 3-6cm in thickness 
contain minor concentrations of hematite and/or specularite on their bedding 
planes. 

Depositional Environment: Relatively consistent energy conditions interrupted 
by higher energy conditions depositing the conglomerate layers took place 
either in a fluvial setting or at the base of a transgressive marine deposit. 

SAMPLE DESCRIPTION : The rock is a dark maroon, specularite-rich granule 
to pebble conglomerate containing matrix-supported fragments of quartz, jasper, 
and specularite-rich rock. The matrix is mainly quartz, with hematite stain 
in interstitial cavities and on grain surfaces. Average grain size is fine-
to medium-sand size, but some coarse-sand and grit sizes are present. Sub
rounded fragments, averaging 5-14mm in length, are composed of nearly equal 
amounts of jasper, white quartz, and black to red specularite-rich fragments. 
The hematite-specularite-rich fragments are flatter than either the jasper 
or quartz fragments, and may represent lower hematite-rich layers ripped up 
into this sample. 

Sampler: K. Wirth Date: 13 November 1979 
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TRD . SICIIOB DESCUPTIOB 

Site Huaber: M21 154160 Code: DlOl 

Percent rra ... nta: 67% Percent Matrt.z: 31% 

Percent Beavie• & Mafic•: 2% s taill: pa 1 e maroon hematite 

Rock Type: Deadman conglomerate Stratiarapbic Group: Mazatzal Group 

FRAGMENTS : (percentaae• are baled oa lOot fra ... nte) 

nee & color Percentaae Grain le21th variation Rouodne11 Axial ratios 

quartz 84% 5.7 - 1.0 nm rounded 1:1.5 
chert 3% 2.6 - 1.0 nm sub-rounded 1:2 
jasper 6% 4.5 1.0 nm sub-angular 1:2 
quartzite 4% 2.7 - 1.0 nm rounded 1:1.5 
specularite- 3% 3.5 - 2.0 nm sub-rounded 1:1.5 quartz 

MATlliX & HEAVIES : (percentaaes are based on 100~ matrt.z & heavies) 

Percentaae Size ranse Delcrtetion nee & color 
quartz 
chert 
specularite 
zircon 
sericite 
muscovite 
clay 

81% 1.0- .02 nm 
3% 1.0- .4 mm 

rounded detrital and recrystallized 
rounded detrital 

Cement: 

4% .2 - . 06 mm 
< 1% • 13 - • 07 mm 

4% <.07 mm 
<1% .33 - . l mm 

2% .01 - .001 mm 

rounded detrital grains 
rounded detrital 
recrystallized plates and masses 
primary 
interstitial matrix material 

Recrystallized quartz, hematite, sericite, clay. 

Interstitial•: Recrystallized quartz, hematite, sericite and specularite. 

Textures and recrystallization: Some larger quartz grains are internally poly
gonized,matrix quartz is sutured and partly recrystallized; hematite-specularite rich 
areas preserve primary rounded to angular detrital nature of quartz grains; matrix 
grains locally form a strongly interlocking network. 
Structures: Aligned concentrations of hematite and detrital specularite with angular 
quartz-specularite fragments define bedding planes. 

comments on Gene•i•: Relatively mature for Deadman but distinctive in its dark 
maroon color from detrital specularite, as opposed to ~arthy hematite in the Mazatzal, 
and relative paucity of jasper. Matrix is slightly impure, but a generally quartz
rich terrain is the source. 

Rock Name: Specularitic quartz-granule conglomerate. 



SID A1ID SAMPLE J)IS<2IPTION 

Site lt&aber: M 22 

Location: Upper North Fork 

Quadranale: Table Mtn. 

S-.ple IUaber: 154261 

Scintilloaeter Counts: 

0 Value (U by RT) PPII : 

Code: M 001 

NO 

0.90 
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Sec., Twp, Ra.: $23, 9N, BE Coordinates: 34 o 06 1 05" ; 111 o 30 1 09" 

Geoloaic Unit: Upper Whi te Mazatzal quartzite 

Stratiarapbic Group: Mazatzal Group 

sw: GIO~: 
t*Etu~ite unit of the Mazatzal quartzite contains well rounded and super-
mature quartz grits, a series of which were sampled on a knoll above the north 
fork of Deadman Creek. The rocks are generally non hematitic and the matrix is 
poorly indurated as the quartz grains are well-rounded and rarely broken. 

Variability: 
Grit layers appear to be continuous over the outcrop area and variability is 
stratigraphically controlled . 

Sedtm .. ntary Structures: 
Both quartzite and grits are well-bedded and cross-bedded 

Depoaitional EDViroaaent: 
Mature beach sand deposit, shallow water. 

SAMPLE PISClliPTION : 
The rock is a white, to slightly pink (i ron-stained) grit of very well rounded 
quartz and chert grains 2 to Smm in diameter set in a matrix of quartz and 
either very minor clay or carbonate cement. Variable grain sizes and grain 
packing define bedding planes. 

Sampler: P. Anderson Date: 12 December 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number: M 23 s .. ple Number: 154161 Code: M 101 

Location: NE cliff of North Peak Scintillometer Counts: 75 cps 

Quadrangle: North Peak U Value (U by NT) ppm : 1.6 

Sec., Twp, Ra.: 56, 9N, 9E Coordinates: 

Geologic Unit: Mazatzal grit 

Stratigraphic Group: Mazatzal Group 

SITE GEOLOGY : This sample site is located at the base of the Mazatzal 
quartz1te unit and includes a stratigraphic thickness of about 20 meters of 
quartzite. The quartzite at the base of the section is fine-grained and red 
to orange in color. Up section, the quartzites are more maroon in color and 
medium-grained. Small lenses of grit are present near the top of the section. 

Variability: Detrital specularite on cross-bedding planes is commonly 
associated with conglomerate layers. 

Sedimentary Structures: Planar .cross-beds average 3-6cm in thickness. 
Occasional ripple marks occur near the base of the section. 

Depositional Environment: Probably a shallow-water near-shore marine environ
ment that may be part of a transgressive marine sequence. 

SAMPLE DESCRIPTION : A dirty maroon to white, fine-grained quartzite . 
supports sub-ar:gluar fragments of jasper, quartz, and chert. The matrix grains 
are composed of mostly quartz, with some jasper and chert. Grit and occasional 
granulf-size fragments, averaging 2-lOmm in length, consist of nearly equal 
amounts of jasper and quartz, with some chert. Jasper fragments are sub
angular and black, while quartz and chert tend to be sub-rounded and more 
spherical. The matrix to fragment ratio is 12:1. Hematite and specularite 
are concentrated in some bedding plane layers up to 3cm thick. 

Sampler: K. Wirth 
Date: 

13 November 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number: M 24 Sample Number: 154162 Code: K 002 

Location: NE cliff of North Peak Scintillometer Counts: NO 

Quadrangle: North Peak U Value (U by ~i) opm 1.4 

Sec., Twp, Ra.: 531, 9~N, 9£ Coordinates: 

Geologic Unit: Maverick chert-jasper granule conglomerate 

Stratigraphic Group: Mazatzal Group 

SITE GEOLOGY : One of the green-matrix granule conglomerates that are rare 
1n the Maverick shale, but characteristic of the unit was found as local talus 
in a poorly exposed section of Maverick near North Peak. Sampled material is 
probably very close to, or just below outcrop. 

variability: Most of the Maverick consists of dark green to greenish 
yellow, partly pyritic shales. Conglomerate such as in the sample is rare, 
but distinctive of one part of the unit. 

Sedimentary Structures: Planar cross-beds of 3-6cm thickness. 

Depositional Environment: Within the transgressive marine, shallow water 
Mazatzal sequence, the Maverick represents a relatively quiet, possibly back
bay environment. Conglomerate in this might represent a local storm wash. 

SAMPLE DESCRIPTION : Nearly equal amounts of green fine-grained matrix and 
gr1t-s1ze fragments of jasper, chert, rhyolite, and quartz make up the bulk 
of this sample. The matrix is composed of silt- to shale-size grains and 
green micas, possibly chlorite or a pre-chlorite phase. limonitic (from 
pyrite?) alteration spots are sparsely distributed throughout the matrix. 
Grit-size fragments average l.S-7mm in length and are commonly sub-angular 
to sub-rounded. Bright red jasper, green and yellow chert, and quartz are 
the main fragment types. Minor arr~unts of dark red rhyolite are also present. 
Detrital specular~te grains are concentrated in conglomerate layers. 

Sampler: K. Wirth Date: 13 November 1979 
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TRIM SICTIOM DESCI.IPTIOM 

Site Ifuaber: M24 Saaple Number: 154162 C~de: K002 

Percent Matrix: 35% Percent Fra ... nta : 60% 

Percent Heavies & Mafics : 5% Stain: greenish chlorite, yellow limonite 

Rock Type: Maverick conglomerate Stratiaraphic Group: Mazatzal Group 

FRAGMENTS : (percentaaes are based on lOot fra ... nts) 

II2e & color Percentase Grain lensth variation Roundness Axial ratios 

quartz 14% 6.0 - 2.0 11111 sub-rounded 1:1.5 
jasper 22% 6.5 - 2.0 nm sub-rounded 1:2 
chert 34% 5.0 - 2.0 11111 sub-rounded 1:2 
siltstone 20% 25.0 - 2.0 nm anaular 1:2 
quartzite 2% 4.5 - 2.0 nm sub-rounded 1:1.5 
sericite 8% 8.5 - 2.0 nm sub-angular 1 : 1 {rhyolite?} 

MATRIX & HEAVIES (percentages are based on 100~ matrix & heavies) 

II2e & color Percentase Size rage Descrietton 

quartz 32% 2.0 - .045 nm sub-angular to sub-rounded; recrysta 11 i zed 
jasper 13% 2.0 - .4 nm sub-rounded to sub-angular 
chert 35% 2.0 - .6 mm sub-rounded 
siltstone 12% 2.0 - .09 ITITI sub-rounded 
clay 14% <. 005 1T1T1 fine iron-stained interstitials 
specularite <1% <.005 1T1T1 recrystallized with hematite 
hematite 1% powdery fine interstitial grains and stain 
limonite <1% powdery fine interstitial grains and stain 
chlorite 5% .2 - .18 ITITI in fragments and matrix 
sericite <1% <.007 nm recrystallized plates and masses 

Cement : Mostly recrystallized quartz,· clay, minor hematite, limonite and 
specularite. 
Interstitials : Recrystallized quartz, chlorite, clay, hematite and sericite 

Textures and recrystallization: Larger fragments are unstrianed, not sutured, not 
polygonized but sericite rhyolite fragments are foliated; matrix material is impure, 
interlocking, recrystallized and highly variable; radial chalcedony growths fill 
several cavities between grains. 
Structures~atrix and larger grains are cut by tension-gash veins of recrystallized 
quartz perpendicular to bedding which is defined by elongation of tabular fragments. 

Comments on Genesis: Abundance of chlorite, clay and silt matrix material and less 
resistant rock fragments indicate a less mature conglomerate of mixed volcanic, 
sedimentary and resistant rock-fragment provenance. 

Rock Name: Chloritic green jasper-chert-siltstone granule conglomerate. 
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SITE ARD S+KPL1 RESCRIPTION 

Site Ruaber: M 25 S•ple Muaber: 154163 Code: · D 201 

Location: North Peak Trail Scintillaaeter Count•: 140 cps 

Quadranale: North Peak U Value (U by RT) ppm : 4. 70 

Sec., Twp, Ra.: S31, ~N, 9E Coordinate•: 34° 10' 12 "; 111 ° 28' 08" 

Geoloaic Unit: basal hematitic Deadman granule conglomerate 

Stratiarapbic Group: Mazatza 1 Group 

sm GEOLOGY : 
The basal contact of the Mazatzal Group on North Peak Trail is very black from 
abundant (up to 30% in places) black specularite. The basal part containing 
quartz-jasper rounded-granule conglomerate is about 8m thick and is overlain 
by 3m of strongly hematitic shale. Less than 13m from the basal unconformity, 
the Deadman resumes its usual character of pink to maroon, thinly bedded 
quartzites and dark planar-cross-bedded quartzites with specularite concentration 
on the bases of foreset units. Specularite shows strong concentrations to the base 
of the Deadman; granule conglomerate is erratically distributed but is confined 
to the zones high in hematite. 
Variability: 

Sedimentary Structures: 
Black hematite is well bedded and cross bedded; 
Abundant mud cracks, ripple marks and cross beds in quartzites and siltstones. 

Depoeitiooal !DViroaaent : 
Shallow water, fluvial river channel deposit or basal part of transgressive 
marine sequence. 

SAMPLE DESCRIPTION : 
Rock is a very dark maroon to nearly black, specularite-rich, medium-grained 
quartzite with a basal layer of sparse-granule conglomerate. The 3-lOmm chert, 
rhyolite, jasper (?) and hematite granules are either completely rimmed 
or made up mostly of black, crystalline specularite . Detrital specularite grains 
and recrystallized aggregates of specularite are also seen in this 35mm basal 
layer. Chert and quartz are more !bundant in the upper, clean, hematite-rich 
quartzite layers. 

Saapler : P. Anderson and J. Trembly Date : November 13, 1979 



TBIB SECTIOB DEScaiPTIOB 

Site Nuaber: M25 S.ap le Muaber : 154163 Code: D201 

Percent Frasaents: 18% Percent Matrix: 67% 

Percent Heavies & Mafics: 15% Stain: dark reddish brown 

Rock Type: Deadman conglomerate Stratiarapbic Group: Mazatzal Group 

FRAGMENTS : 

Type & color 
quartz 
specularite 
fragments 

chert 
rhyolite 
jasper 

(percentages are based on 100~ frasments) 

Percenta1e Grain lessth variation Roundness Axial ratios 

15% 1.8 - 1. 0 I1IR sub-rounded 1:1.5 
58% 8 - 3.0 nm sub-angular 1:2 
20% 3.5 - 1.0 nm sub-rounded 1:2 

5% 10 - 2.0 nm sub-rounded 1:1.5 
2% 4.0 - 1.0 nm sub-angular · 1:2 
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(rhyolite is quartz phenocrystic; both rhyolite and jasper are dark reddish orown} 

MATRIX & HEAVIES : {percentages are based on 1001. matrix & heavies) 

T;lpe & color Percenta1e Size ran1e Description 
quartz 63% l. 0 - . 02 I1IR rounded detrital, sutured 
jasper 2% 1.0 - .2 nm sub-rounded 
chert 3% 1.0- .18 I1IR sub-rounded 
specularite 2% • 14 - .07 nm rounded detrital grains 
specularite 12% . 05 - .005 I1IR recrystallized interstitial masses 
hematite 10% powdery opaque interstitial fillings, stain and 

grains 
clay 6% <. 006 nm partially recrystallized to sericite 
sericite 2% .08 - .03 I1IR overgrowths 

·zircon <1% . 12- .06 nm rounded detrital 

Cement: Hematite, clay, quartz, specularite and sericite. 

Interstitials: Quartz, spec~larite, sericite, hematite and clay. 

Textures and recrystallization: Primary detrital character of matrix quartz grains 
is well preserved by interstitial hematite, specularite and clay; specularite is 
concentrated with angular quartz locally in bulbous masses that are encased in · a rind 
of hematite and specularite. 
Structures: Bedding planes are defined by the sub-parallel alignment of elongate 
fragments and by bulbous layers of quartz and specularite encased by a rind of hematite 
plus specularite (probably disturbed bedding). 

comments on Genesis: Rock is generally poorly recrystallized and a good example of the 
rounded bulbous specu"larite-rich "bal"ls" that are conmonly found in specularite-rich 
basal parts of the Deadman unit, presumably as a primary depositional feature. 

Rock Name: Specularite-rich, sparse hematite-fragment conglomerate. 



SITE ARD SAMPLE DESCRIPTION 

Site lluaber: M 26 S-.ple luaber: 154164 

Location: North Peak Trail Scintilla.eter Counts: 

Quadranale: North Peak U Value (U by IT) ppm : 

Code: D 112 

75 cps 

1.40 
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Sec., Twp, Ra.: 536, 9~N. 8E Coordinates: 34 o 04' 32"; 111 o 24' 02" 

Geoloaic Unit: Deadman quartzite and grit 

Stratiarapbic Group: Mazatzal Group 

sm GIOIDGY : 
Between North Peak Trail and 6215' hill, the top of the Deadman quartzite is a 
brownish maroon quartzite, abundantly ripple marked, which contains layers of 
interfonmational rip-up conglomerate whereby shaly hematite parts of the lower 
Deadman unit have been included in the upper quartzites as sparse,l-3cm-size 
hematitic slate chips. Also throughout the medium-to coarse-grained, cross
bedded quartzite,there are very characteristic and abundant, sparse pebble to 
granule conglomerate, which, like the shaly rip-up layers, are relatively 
uniform across their outcrop extent. 

Variability: 

Sedimentary Structures: 
Oscillation ripple marks, planar cross bedding. 

De.Positional IDVil"OIDent: 
Planar crPss bedding, oscillation ripples and stratigraphic uniformity suggest 
shallow water, transgressive marine environment. 

SAMPLE ~CI.IPriON : 
The sa~e is a pale maroon gritty quartzite with bedding planes every lcm defined 
by basal hematite concentrations. The coarser grains are mainly chert, and 
reddish rhyolite or jasper, but the most abundant grains are coarse-sand-size 
quartz . Dark brownish black, specularitic, flat shaly chips 1 to 4 em long are 
concentrated in some layers. More typical Deadman quartzite in this area is thinly 
layered (1-lmm) dark brownish maroon, hematite-bedded medium-to fine-grained 
quartzite. 

s •P ler: P. Anderson Date: 13 November 1979 
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THIB SECTIOB DES<2IPriOB 

Site Nuaber: M26 Saap le Nuaber: 154164 Code: 0112 

Percent Frapenttt 15% Percent Matrix: 82% 

Percent Heaviel & Maflcs : 3% Stain: pale maroon hematite 

Rock Type: Deadman quartzite Stratiarapbic Group: Mazatzal Group 

FRAGMENTS : (percentaae• are baled on lOOt fraa-ents) 

Type & color Percentase Grain lenath variation Roundnese Axial ratios 

hematitic 
claystone and 
siltstone 100% 38- 3.0 mm sub-angular 1:6 

MATRIX & HEAVIES : (percentaaes are based on lOOt matrix & heavies) 

Tyee & color Percentase Size ranse Descrtetion 

quartz 84% l. 7 - .02 rounded detrital with overgrowths 
chert 3% 1.3 - . 13 mm sub-rounded, hematitic 
specularite 1% l.l-.7mm sub-rounded detrital 
specularite 2% powdery intergranular network 
hematite 2% powdery opaque interstitial fillings and 
hematitic 2% 3.0 - 2.1 mm sub-angular claystone 

stain 

sericite-clay 5% <.03 mm recrystallized interstitial masses 
feldspar 1% 1.3 - .08 mm perthitic, altered to clay and hematite 
zircon <1% .09 - .05 mm rounded detrital 

Cement: Hematite, recrystallized quartz, clay and sericite. 

Interstitials: Recrystallized quartz, hematite, specularite, sericite. 

Textures and recrystallization: Quartz is abundantly polygonized, sutured and 
interconnected by overgrowths of recrystallized quartz where interstitial matrix 
material is lacking, but primary rounded detrital texture is preserved where there 
is matrix sericite and hematite. 
Structures: Alternating layers of fine-grained specularite-hematite-rich quartz, 
coarser grained quartz with interstitial sericite-clay, and coarser grained inter
locking quart~ without interstitials define bedding parallel to alignment of hematitic 
claystone fragmerts. 
comments on Geneeis: Matrix is typically more clay-rich, impure and more poorly 
sorted than Mazatzal quartzites. 

Rock Name: Hematitic claystone conglomerate. 



SITE AMI) SAMPLE D!SQIPTION 

Site Nwaber: M 27 S•ple Nuaber: 154165 

Location: Mineral Creek Scintilla.eter Counts: 

Quadranale: North Peak U Value (U by NT) ppm : 

Code: M 111 

65 cps 

2. 00 
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Sec . , Twp, Ra .: 531, ~N . 9E Coordinates: 34° 09' 58" ; 111 ° 28' 52" 

Geologic Unit: Mazatzal quartz-jasper-chert grit 

Stratiarapbic Group: Mazatzal Group 

SITE GEOIDGY : 
A faulted knob of Mazatzal quartzite overlying Maverick shale, contains clean, 
well-sorted, poorly bedded, maroon quartzite, fine -grained quartz-jasper-chert 
grit to coarse-grained quartzite, brick red to maroon, poorly bedded but well 
cross-bedded quartzite and grit, the coarser parts of which were collectively 
sampled. The lower 70m of section is the more brick red, better bedded and 
cross- bedded units, the midd'le lOOm is thinly and poorly bedded, poorly cross
bedded and somewhat massive fine-to medium-grained quartzite, and the upper 
60m is white to pink well-bedded and cross-bedded quartzite. 

Variability: 

Sedimentary Structures: 
Cross bedding generally sma ll or mini-trough style as opposed to planar cross 
beds in Deadman . 

Depositional Envira.ent: 
Moderate energy, fairly shallow water marine or fluvial 

SAMPLE DESQIPTION : 
Grit to granule conglomerate layers 1 to 20cm thick occur in pale maroon to 
reddish brown quartzite. The grit is made up dominantly of white subangular 
quartz grains, red and pink chert fragments (up to lOmm), sparse jasper and 
occasional specularite clasts. Reddish brown hematite is dispersed throughout 
the matrix as interstitial cement. 

s-pler: P. Anderson Date: 13 November 1979 



Ill! IICtJOI PPCilftiOI 

ltce ._...r: M27 

hrceat rre~atl: 15% 

Percent ReeYiel • Maf1c1: 9S 

s..,1, .u.ber: 154165 

hrceat Matrix: 76% 

I tala: hernat 1 te 

Code: Mlll 

lock Type: Mazatzal gr 1t Strattaraphlc Group: Mazatzal Group 

r16@1m : 

Ixn • color 

quar tz 
chert 
jasper 

(perceataa•• are baeecl oa 1~ fra~ate) 

brstptag 

53% 
29% 
18% 

Grelp ltpatb Ytrlatloa 

5.0 - 2.0 "'" 
3.0 - 2.0 "'" 
4. 3 - 2.0 "'" 

lcNMD!II 

sub-rounded 
rounded 
sub-rounded 

A!ltl rtUOI 

1: 1.5 
I : 1.5 
1: 1. 5 

M U ll & HQY11S : (pe rceattlll era baeed oa 100\ aatrlx & hea•l••> 

txe• ' color Pt rseaceg ' ''' ''91' pttcrbUoa 

sub-rounded and recrys t all ized 
sub-rounded 
sub-rounded 
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74% 
10% 

3% 
as 
6S 
4% 

? . 0 - . 045 "'" 
2.0- . 17 "'" 
2.0 - .2 ""' 
<. 01 mm 
owdery 

?.0- 0.5"'" 

recrystall ized masses with hemati te 
fine inter st iti al gra ins 
concentration~ of or iginal ly detr ita l 
grains 

c ... ac : Mainly r crystalltz d p cularite and nem•tite; al so minor 
r cry alliz d Quartz . 
tat retitlt l t : Sp culartt nd hematite, minor clay and chalcedon1c fi ll ings. 

·~ resryetalllaacloa : Quartz gra1ns show slight undulatory extinction. 
utur d nd compo it ; OMf primary d trital grain shapes ar preserved. 

c~r•• : B ddfng i 11 d fined by l~ses of p cular1t -rich quartz-ja per-chert 
wi tnt r per ed with 5 to 20 wide layers of quArtzite, indic ttng 

cro ru tur . 

trit1l p ul rit t concentrated wtth co r r uartz 
n rgy condition favor tt deposition. Matrix 



tlp •• IMIPtl wtqtnmp 

lite a-ltar: "28 

Locatloa: Mineral Creek 

Quadraaala: North Peak 

a..,le ~r: 154166 

lclntllla.etar Couate: 

Code: D 211 

65 cps 

U Value (U by IT) ,,. : 4. 30 
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Sec., Twp , Ra.: $30, 91jN, 9E Coord iDa tel: 34 ° 10' 25" 1 111 o 28' 35" 

Ceo loalc UDlt: grit and quartzite in Deadman unit 

ltratlaraphlc Croup: Multul Group 

lf!!P~~i~g D11dman qUirtzite contains no conglomerate, only grit to coarse
grained quartz1te . The top 30m of the quartzite is pure white, but the bottom 
~ is dirk .aroon to black and quite specularitic. Not only does h~Mttite 
content of the quartzite decrtase up section, but also aMOunt of coarse Material, 
sc 1nt 111 ometer counts, purple sha ly interbeds and specullr1te + helnati te content 
all d~crease to the west. 

YarlabUlty: 
Lateral and vertical v1riations represent facies change away from m1in central 
chenn 1 (congla-erate zone) 1rea . 

lad~otary ltructuree: 
Sp uhrit concentrations well displayed on cross beds. 

Depollt 1ou 1 lllftn..Dt : 
Shlllow-.-ter .. rine transgressi ve sequence• possibly deltaic or fluvial channel 
deposit . 

ru !!"'H1! rt?#~ gr~~. the quartzite is a very dirk .. roon to blackish b~ color 
fr'OII ._..titt content • where co1rser grained, there are Pller .. roon quartz-chert 
grit layers 1 to Sc• thi ck, interbedded with d1rker .. roon to brownish black 
s ulertte-rieh quartzite. Much of the grit .. tertal is set on forests of cross· 
bed unfts . 

1 lar :'. Md r50ft , '''' 
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Dll IICJIQI Nqtntop 

lite a.ber: M28 laaple *-bar: 154166 Code: 0211 

hrceat Pra~Dtl : 71 hrceot llatdx: 90S 

hrceat leavlet • -.ftc•: 31 ltalo: black to pale maroon 

lock type : De a «*nan grit ltrattaraphtc Croup: Mazatza 1 Group 

'MGIII!T' : (percentaa•• are bated on 100\ fra~ott) 

J'Jn • so lor 
quartz 
chert 
jasper 
quertz1te 

h[Ctptall Gralp lt9'th varlatiop 
4.5 - 2.0"'" 
:J. 1 - 2.0"'" 
s.O "'" 
2.1 "'" 

loypdpttt Axlal rat&ot 
sub-rounded 1:1.5 
sub-rounded 1:1.5 
sub-angular 1:1.5 
rounded 1:2 

MDlX t pyys : (percaDtaa•• are bated on 100~ .. srtx t heaviet) 

frpt t color flrstptal! 
quertz 731 
chert SS 
jesper 2S 
sp cularit 71 
h at1t 81 
quertzit 2S 
clay-ser1cite 31 
zircon <11 

"" PM' 
2.0 - .02 "'" 
2.0 - .s "'" 
2.0- .7"'" 
.s - .05 "'" 
powdery 
2.0 - .4 "'" 
<. 13 "'" 
. 15 - .07 ""' 

QttcrbtlOD 
rounded grains and recrystal lized 
sub-rounded grains 
sub-rounded grains 
interstitial recrystallized masses 
opeq~e interstitials, grains and sta1n 
rounded grains 
partly recrystallized 
rounded detrital grains 

C..at : Recrysta llized quartz and c lay; locally hematite and specularite. 

~larttlttalt : Recrystallized quartz, specularite, hem.tite and clay. 

teac~r•• ._. ~•cf1tta11taat1oa: Quartz grains have primary detr1tel shtpes in 
specullritt-rich beds, tlsewh rt ere interlocking , sutured, polygonized, strain 
twinned tnd locally htve overgrowths. 

lcrvcturet : ltddtn' planes art atfintd by concentrAtions of n. .. tltt and rtcrystal· 
ltztd specularit ; erger quertz grains ere also elongate parallel to bedding. 

Cr•••tt " Geeeaia r PAUCity of jtsper, c .. rt, lftd Qu•tzttt, lltundlnce of quartz 
11r ly of volctntc ort,tn, stlt lftd cl11·rfch .. trt•, 11 ~11 11 dirk speculertta 
st1 n tr dis tncttv o this .. lkly to -oderlttly recrystell~ztd De~ Qutrtzitt. 

k ._., S,.Culertt De....,_ QUartzite to .,.tt. 
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11p MD INIPLI JIICIIniOn 

llte ._...r: M 29 l .. ple IUaber: 154167 Code: M 001 

Locatloa: N. Central Mazatzal Peaks lclatllla.eter Couate: NO 

Quadraaale: Mazatzal Peak U Value (U b7 !T) ppa : 1.00 

Sec., Twp, Ra.: Sl8, 9N, 9E Coordlutee: 34° 07 ' 05"; 111 ° 28' 18" 

Geoloalc Ualt: Upper White Mazatzal quartzite 

ltratlaraphlc Group: Mua tzal Group 

1m gmU?GX : 
In the upper white quartzite unit of the Mazatzal, a traverse just east of 
7559' Peak revealed clean, well-bedded, sparse quartz-chert-jasper granule 
conglomerate to grit. This occurs in sparse 10-lOOcm interbeds and cross beds 
in the white quartzite, especially in the lower lOOm of the unit. 

Varlabl Uty: 
Hematite content is higher in the grit layers than in tdjacent quartzite, although 
is generally low. 

lad~atary ltructurea: 
Upper 100m of quartzite is abundantly trough cross-bedded in criss-crossing fashion. 

Depodt1oeal lnlro-eat : 
Wtll -~shed, cltaned and sorted s1nds imply beach conditions with higher energy 
conditions needed to bring in ~tite. 

Mllllf TCI'"'QI! : 
An al.ast pure-white gritty qu.rtzite contains pale pink to red chert (l OS) grains 
up to ~ long, clear quartz (lOS) grtins up to 31M long and sparse gray (chert?) 
grains in 1 pure white qUirtz .. t rix (60S). The coarser grains are disposed in 
layers defining either bedding or cross-bedding plants 2c- wide. Finer grtined 
Qutrtzi tt is devoid of chert, wheros coarser granule congl.erate contains 
10.151 red jiSPtr grains 8-t.M long and 21 black chert chips ,.. long . 

,_,ler t P. Andtr$0n Data : 17th Nov er 1979 
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liD •• MIIN MIQIUION 

lite a-bel': M 30 l•ple .._...1': 154168 Code: M 111 

Locettoa: N. Central Mazatzal Peaks lctactlla.etel' couata: NO 

Quadraaale: Mazatzal Peak U Velue (U by In') pp. : 2.50 

Sec., Twp, Ra.: Sl8, 9W, 9E Cool'dlaatea: 34° 07' 23"; 111 ° 28' 22 " 

Geoloatc Ualt : Mazatzal grit and quartzite 

ltl'attarephlc Group: Mazatzal Group 

~~ow~~P~ak is a good section down through white quartzite into hematitic red 
quartzite belOWi the transition ts very abrupt, and marked by a concentration 
of heMatite on cross beds and bedding planes for 12cm at the top of the red unit. 
Hemltttic grit and quartz-chert-jasper granule conglomerate layers were collectively 
sampled. The gritt~ units are pink to pale maroon to brick red quartzites 
whereas the top zone where hemltite is concent~ated is 1 dark brownish black, 
laminated, fine·grained quartzite. 

VulablUty: 
Grit and granule conglomerate layers are discontinuous and cut off by cross-bed sets. 

ledt.eatary ltructurea: 
Trough cross bedding, ripple marks. Major beddi ng planes occur every 4 to Sm. 

Depolltioaal a .. tn.eot: 
Shallow w1ter, w1ve 1ction, probtbly beach environMent rather than fluvial. 

~ W9'ff!5: ~oarse-tr~ layers 1re pink to ptle bri ck·rtd, sptrse grit to grtnul e 
congloatrttes wtth Mtfnly quartz and chert grafns larger than .._, j asper tends 
to bt 2-lilllt 1nd the •trh h ffne· to coarse-grtfned, well sorted tnd clHn 
quartz stnd . More typical quartzite h 1 llldf.,... to fine-grafntd ortngy brown 
quartzite with thin 1 .. fnte (0.5 to 1.0..) of brtck-red-stlfntd ~tfte layers. 
A rock fro~' tht upper zone where .__tttt h concentrtted h si•flar to thfs but 
dirt brownish bl1ck in color fr'UII .are thin 10-151 specuhrftt fn tht qutrtzfte. 
Tht pecultrftt h prtferentttlly concentrated fn tht ftntr grafntd ltyers . 

,.,,., ' P. Anderson .. , .. 17th Novlllber 1979 



DII! IICJIOI! PHC11UION 

lite l!uabe r : M30 t .. p1e Muaber: 154168 Code: Mlll 

Percaat Matrix: 82% hrceat rra~au: 14% 

hrceat Beavle• • ~flee: 41 

lock !Jpe: Mazatzal grit 

Stela: Minor hematitic pink 

PMCjii!'J'S : 

txn • color 

quartz 
chert 
jasper 
quartzite 

ltratlaraphlc Group: Mazatzal Group 

(percaataae• are baled on lOot fra ... nte) 

Pe[ctptall 

40% 
5% 
3% 
2% 

grain le9'th variation 

s.s - 2.0"'" 
3.0 - 2.0 "'" 
6.5 - 2.0 "'" 
5.0 - 3.0 "'" 

louDd!!!ll 

rounded 
rounded 
sub-rounded 

·sub-rounded 

M1a l ret1o1 

1: 1. s 
1:2 
1:2 
1:2 

MDIX ' HMVIIS : (perceataae• are baled on 100\ .. trlx & heaviel) 

na • nl0 E bEiiDSIII I'll EIBI' l)!pcr'Ptloa 
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quartz ass 2.0- . 1 mm rounded, sutured and recrystallized 
chert 3% 2.0 - .4"'" rounded 
juper 1% 2.0 - .8 "'" sub-rounded 
clay 6% <.01 "'" fine crystalline masses 
hemat1t 2% powdery interstitial grains and stain 
s ricH 1% . 23 - .OS mm recrystallized plates and small masses 
speru lar1te 2% 1.0 - 0.1 mm mainly altered to hematite 

C..at : Me1nly recrystallized quartz, clay, minor hem~tite and sericite 

tatarltitiale: Clay, specular1 te, recrystallized quartz, hematite and sericite. 

t .. tur 1 aad racr,ltalllaatloa: Quartz is polygonized, recrystallized and sutured 
in pert, but elsewhere, interstitial htavtes preserve priMiry detrital quartz 
grein 'hepes; quartzite fragMents are unfoltettd -asatcs; most grein boundaries are 
tnterpenetrat ing. 
ltructur•• : Slight elongation of lary:r fragMents and specular1te plus clay 
1nterst1tiel concentrations are paral el to btdd1ng. 

c..eau oa Geeeele: Relatively Ntur , well sorted and rounded qu•tz-r1ch sedt
-.nt, ithtr 1 beach or olian sand. 

IMk ._. : '1'* C~UartJ·rtch grit to SPirst grenule congla.rete. 



liD MR WllJ.I piSQlniON 

lite .._...r: M 31 l•ple a.ber: 154169 

I.Ocatloa: Central Peak Ridge 

Quadraaale: Mua tzal Peak 

lciatilla.eter Couata: 

U Velue (U by IT) p~ : 

Code: M 102 

NO 

2.00 
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Sec ., Twp, Ra. : Sl9, 9N, 9E Coordiaat .. : 34° 06 ' 44"; ll P 28' 15" 

C.oloaic Uait: Jasper-quartz-chert pebble to granule conglomerate 

ltratlaraphic Croup: Mazatzal Group 

! ~~ ~J.pcjJ • n1 peak ·a thrust fault hiS brought up lower conglomeratic parts of the 
Mazatzal quartzite to be exposed at high elevations . Here the rock is a strik ing 
jasper-quartz-chert pebble conglomerate with grains averaging 8-lOmm, but with 
some up to 2Smm. The rock is moderately well bedded, with some cross-bedded 
specularite or hematitic beds beneath it. 

Variability: 
Pebbles con~tant in size, but types vary to dark red volcanic and dark green 
volcanics local ly. Conglomerate layer i s persi~tent along strike . 

led~atary ltructuree: 
Some grading, cross bedd ing and lodes are seen. 

Depolitloul l .. iro.eat: 
Higher energy, shlllow water, probably part of transg,..ssive marine sequence in 
a beach environ.ent. 

~ •cay::~· = ~om.rate ii r ick red in color and consis t s of about 40~ fragments , 
~1nantly bright red ja sper, dark red chert, and darker red to greeni sh-black 
vol canics frOM 50 to ls.M long . Wh i te quartz grains represent a s-~ller sized 
popuh t i on fro~~ 10 to ~ long and gredetional down to 111trh •terial . The 
•trix i s c~std or Quartz, chert , jesper and 1 significant (51) ergi llaceous 
c•pon nt. 

P • AMerson Dete : 17 Nov.-ber 1979 



Till ••cno• •catnwn 

Ute "'-ber: M31 s .. ple luaber: 154169 Code: Ml02 

Perceat Pra ... ate: 381 

Percent Heavlee • Maflce: 4% Stala: brick red hematitic 
• 

lock Type: Mazatzal conglomerate Stratlarapblc Group: Mazatza 1 Group 

FMQII!fl : (perceataae• are bated oa loot fra ... ate) 

fypt • color r.rseptaae Gralp ltgath variation loyadptll ~al rattoe 

jasper 45% 
chert 171 
quartz 32% 
quartzite 1% 
rhyolite 4% 

(both hematitic and 

8DU ' HMYI!S : 

10 - 2.0 mrn 
8.0 - 2.0 mrn 
4.5 - 2.0 mrn 
5.0 ""' 
8.0 - 3.0 ""' 

ser1citic rhyolite types.) 

rounded 
rounded 
rounded 
roundeti 
sub-rounded 

1: 1. 5 
I: 1. 5 
1: 1. 5 
1 : 1 
1: 1. 5 

(perceataae• are bated oa 100~ .. trlx & heavlel) 

Iza AI c:olos; Ptrc1nt1U lUI s:a911 R!IC£11SlOD 
quartz 70S 2.0 - .08 ""' subangular detr i tal grains 
jasper 91 2. 0 - .4 ""' sub-rounded 
chert 8% 2.0 - 0 38 ""' rounded 
specularite 3% . 28 - .08""' rounded detrital grains 

360 

hematite 3% powdery finely crystalline inters itials 
zircon <11 . 4 - .092 ""' well-rounded detrital grains 
11menit <1% .2- . 13""' well-rounded detrital grains 
clay 4% <.005mrn interstitial fillings 
quartzite 3% 1.5-0.5""' recrystallized quartzite and siltstone 

c .. at : Mainly hematite, also recrystallized quartz and clay. 

Iaterttttiale: Fine grain d recrystal lized quart2, el ay , hematite and specularite. 

Texture• aDd recryttal l laatloa: Larger quartz grains show undulose and strain 
twinning; metrix gra ins show primary detrital shapes but are internally recrystal li zed; 
atrix quert1 is tig~t l y packed andfill ed by interstitial specular i t e, hematite and 

chy. 
Structure•: Rhyolit fragments show sphtruliti c or foliated texture, jasper frag-

n r well b dd d, but rock bedding is only crude ly defined by fragment 
cone ntration. 

•t• oa Caaeete: High n rgy nvironmenti jasper-rich source ar a with •inor 
rhyo1it: 11 sort d and a cone ntration of heavy mineral s is pres nt with coar se 
fra nts . 

k 



IIII A!p lAMPL£ p!SC!IPJION 

lite Muaber: M 32 s .. ple Nuaber: 154170 Code: M 001 

Location: Central Peaks ridge 

Quadranale : Mazatzal Peak 

Sclnt llloaeter Counta : 68 cpS 

UValue(U by NT)ppm: 1.1 
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Sec. , Twp , !a. : S20, 9N, 9E Coordinates: 34.05 ' 57"; 111.27'16" 

Geoloaic Unit : Mazatzal grit 

Stratisraphlc Group : Mazatzal Group 

'jiJ G!O~Y : The quartzite at this location is white to light pink in color 
an 1ne- o medium-grained. It is generally well sorted, and composed almost 
wholly of quartz, with the exception of the conglomerate layers containi ng 
chert and jasper near the base of the section. Concentration appears to 
increase from the base of the section toward the top. Several dark, eart hy 
red layers of fine-grained quartzite containing specularite are interbedded 
at the base of the section . 

var ~abi l ity: Most grains throughout the section are composed of quartz 
except in the grit layer s where chert and jasper are also present in minor 
amounts. 

Sedl.entary Struc ture• : Abundant planar cross-beds averaging 2-6cm in 
th ickness are present. 

Oe poa1tiona l lnviroa.ent : Possibly near-shore marine, shallow water as 
ind icated by grain s ize , sorting, and cross-bedding. 

fAHPLI piSCIIptlON • The rock is dominantly 1 grit of well-packed quartz 
grai ns interbt dded with finer grained grit to quartzite layers. The mat r ix 
consist s of -ostly quartz grains whi ch are not well cemented. Interstit ial 
spac s contain 1 white powdery substance, probably clay. No hemAtite or 
6ftr i t al heavies are visible . Conglomerate fragments range from 6 to lmm 
in length and show good graded bedding. Quartz and minor AMOUnts of jasper 
MAke up th bulk of the fragments and ere well rounded and spherical in 
shlpt . Within the conglo.erate leyers. the m~trix to fra,.ent ratio is 1:5. 
Matri rich la r s contain only about 51 fragments . 

• pl ... ; • Wirth leU : 17 Nov.-btr 1979 



DIP IICTIOI! QllcatniON 

lit e a.ber: M32 

.. rC!Dt Pra ... ntl: 65S 

,.rceat Reevlea • Maflca: <lS 

S• p1e .._..,,r: 154170 

Percent Matrix: 35S 

Stala: none 

Code: MOOl 

lock TJpe: Mazatza 1 grit Stretlarephic Group : Mazatza 1 Group 

lMQIII!IS : (percentaa•• are baaed on 100\ fre ... nta) 

tzpt • color P!rcenteae Graip legath variation lou!dpt•• 6!1•1 ratio• 

quartz 
chert 
quartzite 
jasper 

75S 
16S 
as 
lS 

4. 5 - 2.0 nrn 
3.3 - 2.0 nrn 
3.0 - 2.0 nrn 
3.2 - 2.0 nrn 

sub-rounded 
sub-rounded 
sub-rounded 
sub-angular 

1: 1. 5 
1:2 
l: 2 
1: 1. 5 

MTIIX • wyus : (perceotaa•• are baaed on 100\ .. tr1x • heavlea) 

tzps • color rsr~•ntal! Ill! EADie Q!acf1pUon 
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quartz 74S 2.0 - .02 nrn sub-rounded, sutured and recrys ta 11 ized 
chert lOS 2. 0 - .09 nrn sub-rounded 
juper 5S 2.0 - . 13 nrn sub-rounded 
quartzite 7S 2.0 - . 17 nrn rounded detrital grains 
clay 31 <. 005 nrn finely cryst•lline interstitials 
sericlte dS . 17 nrn recrystallized plates 
hematit <lS powdery interst it h 1 

c-at : Clay and silica fills int~rstitial cavities between grains. 

lateratf.Uell: Recrystallized quartz, clay, sericite. 

teacurea ... recrylta111aat1on: Quartz grains are sutured and interpenetrating, 
show undulose extinction, 1 poorly defined foliation and are cOMPOs i te; .ast grains 
are recrystallized and sutured; clay and cryptocrystalline silica fill primary 
interstitial cavities bet~ larger grains. 

lcruccur•• : Bedding is defined by 15-25 .--thick layers of fine-grained quartz 
alternat ing with layers of quartz -rich grit. Foliation of quartz grains is MOrt or 
less ptre11 1 to bedding. 

sau oa c. .. ete: Althovgh und end grit •ttrhl h very wll sorttd .-d Nture 
it h not .. 11 rounded, but -.uch of the lftgulerity could bt dut to defo,.ation. 
Prt .. ry open cavities filled by clay suggest s.-d end grit 1s partly of eolian 
origin . 

lock .... , R crystt11iztd QUtrta-rich white grit to Quartzite. 
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liTE AND INIPU JISC!IUION 

Site teu.ber: M 33 s .. pl e Nuaber: 154171 Code: M 0( 2 

Location: C~ntral Peaks Ridge Scintllloaeter Count•: 62 cps 

Quadranah: Maz;,tzal Peak U Value (U by NT) ppm 0.60 

Sec., Twp, Ra.: S20, ~~. ~ Coordinates: 

Ceoloaic Unit: MJzatzal granule conglom~rate 

Stratl&raphlc Croup: Mazatzal Group 

'~t! ~Y : The site geology here is similar to that described in the 
s ~escription. Conglomerates ~re sampled from a 20cm thick layer 
which lenses out laterally. The quartzites are generally very evenly bedded 
and cross-bedded in 4-8cm-thick sets. 

variability : Quot~zites in this section are darker i" color than those 
described in s ite M 32 . 

Sedtaentary St ucturea: Planar cross-beds average 4-Scm thick and occasionally 
contain grit. 

Depolltional lnvlronaent: Near, shore Marine, shallow water conditions ndicated 
by the sorting and roundness of grains . grain size and cross-bedding. 

~~ ~~~~Et~QN : This sample is si•ilar to the stmple taken at site 
~e. ne-graintd quartz supports rounded grit-size quartz in a 

ratio of 3:1. The finer grained quartzite layers con ist mainly of quartz, 
sometiMes locally steined by red hematite. ConglOMtrete fragments average 
3.5-7.~~. are rounded •nd spherical and are mainly quartz with lesser jasper 
and chert . Ottrit 1 specularite was not observed, btt ~t1te is present 
in sOMe beds and clots. 

1 ln : k. Wirth Dete : 17 Novtllbtr 1979 



SITE dD SAIIi'LE D£SCIIPTION 

Site lh.8ber: M34 s .. ple Nuaber: 154172 Code: M 102 

Location : Central Peaks ridge Scintillaaeter Count•: 68 cps 

Quadran~ 1 e: Mazatza l Peak U Value (U by NT) ppm : 2.2 

Sec. , i'wP, Ra. : 519, 9r , 9[ Coordinates: 

Geologic Unit : Mazatzal granule conglomerate 

Stratigraphic Group : Mazatzal Group 

SITE GEOLOGY : This section is a continuation of the one described in site 
M 33. the quartzite is generally well-cemented and sorted, evenly bedded in 
3-4crn thick sets, and contains sparse layers of grit. Near the top of the 
section grain size decreases and the rocks become dark earthy red. At the 
top of the section i s the granule conglomerate described below. 

variabi l ity: Quartzite and matri x grains show a general decrease in size 
up section . Hemat ite and specularite both increase up section. 

Sedimentary Structures: Planar cross-beds are abundJnt and occur in evenly 
bedded sets of 2-4cm thick. Elongate fragments show sub-parallel alignment. 

Depositional Enviroaaent: Probably a near-shore marine environment. 

SAMPLE DESCRIPTION : The rock is a striking conglomerate of bright red 
jasper and red to black chert fragments packed into a pink quartz-rich 
matrix. The coarse-grained grit-size matrix involves abundant white quartz 
grains with lesser amounts of chert and jasper. Detrital specularite and hematite 
are evenly distributed throughout the sample. Conglomerate fragments, 2-18mm 
long, but averaging 5-14mm, are well-packed, elongate to sub-rounded pink, 
red and black chert, red jasper, minor white quartz and uncommon dark red to 
pink rhyolite. 

Date: 
17 November 1979 K. Wirth 



'l'BIN SECTION DISCiliPTION 

Site Mumbe r : M34 s .. ple Number: 154172 Code: Ml02 

Percent Fra.-ents: 50% Percent Matrix: 47% 

Percent Heavies & Mafics: 3% Stain: pale pink hematite 

aock Type: Mazatzal conglomerate Stratiaraphic Group: Mazatzal Group 

FRAGMENTS : (percentaaes are based on lOot frasments) 

type & color Percentaae Grain length variation !9~~ness Axial ratios 

jasper 40% 
q~artzite 12% 
quartz 8% 
chert 15% 
rhyolite 25% 

(highly hematitic and 

15.0 - 2.0 RIT1 
13.0 ·- 2.0 RIT1 
5.0 - 2.0 RIT1 
5.0 - 2.0 RIT1 
8.0 - 2.0 mm 

contains embayed 

sub-rounded 1:2 
rounded 1:1.5 
rounded 1:1.5 
rounded 1:2 
sub-rounded 1:1.5 

rectangular quartz phenocrysts} 

MATRIX & HEAVIES : (rercentaaes are based on 1001. matrix & heavies) 

Type & color Percentage Size range Description 
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quartz 
jasper 
chert 
quartzite 
hematite 
specu 1 ar ite 
zircon 
chalcedony 
rhyolite 
clay 

70% 
9% 
9% 
2% 
2% 
2% 

2.0 - .02 mm 
2.0 ·- .14 mm 
2.0 - .11 mm 
2.0 - .35 mm 
powdery 

polygonized, with deformation lamellae 
banded to "spheruHtic" 

<1% 
1% 
3% 
1% 

• 1 - .04 mm 
• 19 - .02 mm 
radial crystals 
2.0 - .2 RIT1 

internally recrystallized 
rounded 
interstitial fillings 
rounded detrital grains 
rounded detrital grains 
growths in cavities 
sericite altered 
interstitial fillings 

Cement: Mainly recrystallized quartz, minor hematite 

Interstitial&: Shredded and recrystallized quartz, hematite 

Textures and recrystallization: Larger chert and quartz grains internally 
recrystallized, jasper and rhyolite unaffected; matrix quartz shows mostly detrital 
rounded shapes, some recrystallized and sutured; hematite patches show interstitial 
texture. 
Structures: Detrital specularite and hematite concentrated in matrix to crudely 
define bedding; no alignment of larger fragments; several fracture lines cut the 
rock. · 

Comments on Genesis: Both hematitic fragments and much of the matrix quartz is of 
volcanic origin; source terrain involves rhyolite, chert, jasper, specularite and 
q~artzite and depositional environment is high energy marine with bimodal grain 
size population. 

aock Kame: Jasper-rhyolite-chert pebbel conglomerate. 
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SITE Alm SAKPI.I JISCRIPTION 

Site Muaber: M 35 S-.ple a.ber: 154173 Code: M 101 

Location: Divide S. of North Peak Scintilla.eter Count•: NO 

Quadranale: North Peak U Value (U by IT) ppm : 0. 70 

Sec., Twp, Ra.: S7, 9N, 9E Coordinate•: 34° 08' 14"; 111° 28' 23" 

Geologic Unit: Mazatzal grit and quartzite 

Stratiarapbic Group: Maza tza 1 group 

sm ~LOGY : 
From~ide south of North Peak down the ridge to the east,a section through the 
middle strata of the Mazatzal quartzite is obtained. The quartzite is typically 
pale pink to red, well-bedded and cross-bedded, well-laminated, somewhat sandy
appearing, and shows darker patches and layers of dark purple stain from hematite 
weathering out of detrital specularite patches. Most of the rock is pale pink 
to red quartzite with some darker specularite-rich layers. Gritty layers are 
just a coarser grained equivalent of the quartzite and contain quartz, jasper 
and chert fragments. 

Variability: 

Sedimentary Structures: · 
Mini-trough cross bedding, specularite bedding and cross bedding. 

Depositional Eaviro.ant: 
Shallow water, marine, probably close to wave action 

SAMPLE ~QIPTION : 
Quartz an: jasper grit with some larger (5-Bmm) chert grains are disposed as 
l-3cm-thick beds or l-0.5cm-thick layers on cross beds in a coarse-grained, 
relatively clean-matrix quartzite. The finer grained quartzite is stained from 
the normal pinkish cast to a dark purple color by hematite weathering from 
specularite concentrations. The specularite occurs in discreet patches as if 
there were pieces of a lower quartzite unit that ~s ripped up and incorporated 
into this rock. 

S •P ler: P. Anderson Date: 18 November 1979 



TBIB SICTIOR PPCRIPTIOR 

S lte Buaber: M35 S-.ple a.ber: 154173 Code: MlOl 

Percent Fra ... nts: 17% 

,.rcent Heavies & Mafics: 2% 

Percent Matrix: 81% 

Stain: pale pink hematite 

Rock Type: Mazatzal grit Stratiaraphic Group: Mazatzal Group 

FIAGMENTS : (percentases are baaed on 1001 fra .. enta) 

TYpe & color Percentaae Grain length variation RouDdneu Axial ratios 

quartz 80% 5.3 - 2.0 ITII1 rounded 1:1.5 
quartzite 11% 5.1- 2.811111 rounded 1:1.5 
jasper 2% 3.2 - 2.0 ITII1 sub-rounded 1:1.5 
chert 7% 3.0 - 2.0 nm rounded 1:1.5 

MATlliX & HEAVIES : (percentages are baaed on 1001 .. trix & heavies) 

type & color Percentase Size range Description 

rounded 
rounded 
rounded 

quartz 83% 
chert 5% 
jasper 3% 
specularite 4% 
hematite 2% 
leucoxene 1% 
clay-rich material <1% 
quartzite 2% 
zircon <1% 

2.0 - .035 rrm 
2.0 - .2 ITII1 
2.0 - .34 ITII1 
.4 - .02 rrm 

powdery 
• 2 - • 005 ITII1 
2. 0 ITII1 
1.3 - .7 ITII1 
• 08 ITII1 

rounded detrital grains 
large interstitial patches 
crystalline plates and powder 
altered feldspar or rhyolite 
rounded detrital grains 
rounded detrital grains 

Caent: Mostly hematite and minor recrystallized quartz. 

Iuterstitials: Hematite, recrystallized quartz, minor leucoxene. 
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Textures aDd recrystallization: Quartz grains show deformation twin lamellae, 
are internally polygonized, but retain primary rounded detrital shapes; matrix 
quartz is sutured locally with interstitial hematitic powder outlining primary 
grain boundaries; rock is about 10-15% recrystallized. 
Structures: Differing grain size and densities define 3-4 em-thick bedding units. 

eo..enta on Geneaia: Moderately well sorted, relatively mature quartz-rich grit 
and sand with some interstitial clay material suggests marine depositional environ
ment. 

Rock Raae: Slightly recrystallized quartz-rich grit and quartzite. 



sm A1ID W1PJ.1 PISCIIniON 

Site lluaber: M 36 S.ap le luaber: 154174 Code: M 001 

Locattoa: Divide S. of North Peak SciDtilla.eter CouDtl: NO 

Quadraaale: North Peak U Value (U by 1ft) ppa : 0.70 

Sec . , Twp,· Ra . : S7, 9N, 9E Coordiutel: 34 o 08' 18"; 11 P 28' 30 " 

Geoloaic UDit: Mazatzal grit 

Stratiaraphic Group: Mazatzal Group 

sm~~: over~ stratigraphic interval, upper pink quartzite grades upwards into white 
quartzite. Over this zone the lowest grits are pale pink, with 30% quartz and 
5% ja~ ?er grains, the upper ones are white quartz (15% coarse grains) grit, and 
the top-most grits are much sparser with the same 2-Smm-size grit grains. The upper 
white quartz grits are collectively sampled over a 200m section (about 50m 
stratigraphic) . 

Variability: 
Pebbles get sparser up section 

Sedtmeata~ Structures: 
Cross bedd1ng, ripple marks 

DepoaitiODal lmriro.eDt: 
Shallow water, marine, close to wave action - probably near beach conditions. 

SAMPJ.I JIScaimON : 
A pale pink to white gri t of packed l-4mm-size quartz grains, occasional 2-Smm chert 
grains and rare jasper, contains little to no fine matrix quartz such that the 
interstitial material between quartz grains is a whitish-yellow clay . 

P. Anderson Date: 18 November 1979 
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SID AID M"'L' piSCI.IPTIOK 

S ita Buaber: M37 Seaple a.ber: 154175 Code: M 002 

Locatioa: Divide S. of North Peak Sciatilla.eter Couata: NO 

U Value (U by IT) ppa .: 0. 80 

Sec., Twp, Ra.: S7, 9N, 9E Coordiaatea: 34 ° 08 • 22"; 111 o 28' 43" 

Geoloaic Uait: Upper White Mazatzal granule conglomerate 

Stratiarapbic Group: Maza tza 1 Group 

SITE GJPLOGY : Above the transition zone, into the white quartzites proper, there 
is an 1ncrease in the amount of grit and coarser material fanning granule 
conglomerates. The most abundant granule type is quartz, but the largest is a 
pale pink to rose-colored quartzite granule, probably from underlying Mazatzal 
strata. The conglomerate lies in the lower 80m of this unit as 1-2m-thick beds 
in mainly coarse-grained white quartzite. The conglomerate beds thin upwards 
to 15om in medium-grained quartzite, until finally all of the section is fine-to 
medium-to corase-grained quartzite with only rare grit and granule conglomerate. 

Variability: 

Sedtmeatary Structures: 
Trough cross bedding~ planar cross bedding, some ripple marks 

Depositioaal Eaviroaaeat: 
Shallow water marine, probably near shore beach environment. 

SAMPLE DESCRIPTION : 
A dominantly white grit contains seriate sizes of quartz from fine matrix material 
up to 3 to 5mm. Little argillaceous material is present and few other fragments 
but quartz are seen. In one layer there is a 15mm long subangular grain of pink to rose • 
quartzite, 5 to lOmm rounded quartz grains .and subrounded chert. Characteristically 
the matrix breaks around the edges of the fragments. 

s .. pler: P. Anderson Date: 18 November 1979 



TBIR SICTIOM DIStaiPTIOM 

Site lluaber: M37 

Percent Pra ... nta : 7% 

Percent Heavies & Mafics: <1% 

Saaple au.ber: 154175 

Perceat !latrix: 93% 

Stain: none 

Code: MOOl 

lock Type: Mazatzal grit Stratiaraphic Group: Mazatzal Group 

PIAGMENTS : (percentaaes are baaed on 10~ frasaents) 

Type & color Percentase Grain lenath variation aoundness Axial ratios 

quartz 
quartzite 
chert 

75% 
10% 
15% 

5.2 - 2.0 mn 
3.3 - 2.0 mn 
2.8 - 2.0 mn 

sub-rounded 
rounded 
sub-angular 

1: 1.5 
1:1.5 
1:2 

MATRIX & HEAVIES : (percentaaes are based on lOot aatrtx & heavies) 

Type & color Percentaae Size ranse Description 
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quartz 85% 2.0 - .02 mn sutured, shredded, recrystallized 
quartzite 5% 2.0 - .25 mn sub-rounded 
chert 6% 2.0 - .22 mn sub-rounded 
hematite <1% <.005 lliTl fine interstitial grains 
leucoxene <1% <.01 lliTl alteration powder 
sericite 3% <. 13 mm recrystallized plates and masses 
clay <1% interstitial fillings 

C•ent: Mostly recrystallized quartz, minor hematite and sericite . 

Interstitial•: Shredded and recrystallized quartz, hematite, sericite, leucoxene. 

Textures and recrystallization: Most quartz grains show moderate to strong undulose 
extinction and grain-boundary suturing. Some quartz grains are polygonized or have 
deformation twin lamellae; shredded and recrystallized quartz in the matrix; rock 
texture is about 35% recrystallized. 
Structures: Bedding is weakly defined by differing grain sizes and densities, 
particularly of the larger grit grains. 

eo..ents on Genesis: Pure and mature quartz-rich sediment, possibly in part wind
blown, but deformation is too strong here to detect any primary porosity. 

JDck .... : Recrystallized white quartz-rich grit. 
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SITE ARD SAMPLE DESCRIPTION 

Site Number: M 38 s .. ple Number: 154176 Code: M 101 

Location: N.North Peak Ridge Scintilloaeter Counts: 68 cps 

Quadrangle: North Peak U Value (U by NT) ppm : 0. 90 

Sec., Twp, Ra.: S6, 9N, 9£ Coordinates: 

Geologic Unit: Mazatzal grit 

Stratigraphic Group: Mazatzal Group 

SITE GEOLOGY : This section is located below the red-white quartzite contact 
in the upper part of the Mazatzal quartzite. Most of the section is composed 
of well-rounded and sorted, fine- to medium-grained and nearly pure maroon 
quartzite. Occasional small lenses of grit are present. Heavy mineral 
concentrates are absent. 

variability: The only change,recognizable in hand sample, throughout the 
section is color . The base of the section is red to maroon and grades into 
light pink and white, sometimes with a yellow stain. 

Sedtmentary Structures: Poorly defined planar cross-beds sometimes containing 
grit. 

Depositional Environment: Relatively stable energy conditions, shallow water, 
possibly near-shore marine environment. 

SAMPlE DESCRIPTION : The rock is dominantly a grit to fine-granule 
framework-supported conglomerate with about 30% quartz matrix grains separated 
by interstitial fillings of hematite. Grit, measuring 1.5-4mm in length, is 
composed of mostly quartz and minor amounts of jasper and chert. Most 
fragments are well rounded and nearly spherical in shape. Conglomerate 
fragments are fairly evenly distributed throughout, and the matrix has a 
uniform pale maroon stain from the interstitial hematite content . 

Saapler: K. Wirth Date: 18 November 1979 



SITE AND SAMPLE DESCitiPTION 

Site Nuaber: M 39 s-p le Nuaber : 154177 Code: M 002 

Location: North Peak Scintillometer Counts: 68 cps . 

Quadrangle: North Peak U Value (U by NT) ppm 1. 0 

Sec., Twp, Ra.: S6, 9N, 9E Coordinates: 

Geologic Unit: Mazatzal granule conglomerate 

Stratigraphic Group: Mazatzal Group 

SITE GEOLOGY : This section lies above the red-white quartzite contact and 
is stratigraphically above site M 38. Except for their white color, the 
quartzites at this site are similar to those at the previous site. Layers of 
grit and granule conglomerate are slightly more abundant, and generally 
coarser grained as the sample indicates. 

Variability: Grit and granule conglomerate layers are more continuous 
in the white units. 

Sedtmentary Structures: Good bedding and local cross-bedding is present. 
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Depositional Enviroaaent: Possibly a near-shore marine, shallow water environ
ment of deposition. 

SAMPLE DESCRIPTION : A white, coarse-grained quartzite matrix supports 
25% sub-rounded granules of quartz, chert, and red jasper. The well-sorted 
matrix of fine grit to coarse-grained quartzite is composed of mostly quartz 
and lesser amounts of chert. Detrital specularite and hematite are absent. 
Granules, averaging 7-lOmm in length, are composed of mostly quartz, some 
grey and red chert, minor pink quartzite and red jasper. Fragments are 
sub-rounded, elongate and some show sub-parallel alignment. 

K. Wirth 
Date: 

18 November 1979 
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SID !l!D 'H!Pl,l ppqmtOM 

Site Ruaber: M 40 Sap le Muaber : 154178 Code: M 101 

Location: Ridge S. of North Peak Sclntilla.eter Count•: MD 

Quadranale: North Peak U Value (U by In') ppm : 5.00 

Sec., Twp, Ra . : 518, 9N, 9E Coordinate•: 34° 07' 36"; llP 28' 48" 

Geologic Unit: Mazatzal White Grit 

Stratiarapbic Group: Mazatzal Group 

sm ~ : On hill 7388', most outcrop is a white fine to coarse grained, 
crosS: quartzite, relatively clean, with grain size alternating by beds, and 
good sorting within beds. A few rare jasper clasts are found in coarser layers. 
Some hematite staining is visible with the hand lens. Sericitic, maroon hematitic 
siltstone beds contain conglomerate and grit layers 2-lOcm thick. Enough grit 
is found in the siltstone for a sample. Most grains in the grit are quartz with 
5% jasper and rhyolite (chert?) fragments 

Variability: 

Sedimentary Structures: 
Abundant cross bedding, but no mud cracks or ripple marks 

Depositional Enviro.ent : 
Alternating energy conditions in a shallow water environment 

SAMPLE piSClliPTIOM : (by P • A. ) 
The rock is a non-hematitic, fine -grained, well-sorted grit of dominantly (85%) 
1-lmm quartz grains, lesser (14%) 2-4mm pink to rose chert grains, and rare 
(1 %) 2mm jasper grains . Matrix is mainly fine grained quartz rather than clay, and 
hematitic shaly partings are e ~ ident at the top of the grit bed. 

s-pler: J. Trembly Date: 
18 November 1979 
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sm Al!P SAIIPLI wcaxnxoN 

Site Ruaber: M 41 S-.ple a.ber: 154179 Code: M 101 

Location: Ridge S. of North Peak Scintilla.eter Counta: NO 

Quadranale: North Peak U Value (U by RT) ppa : 0. 76 

Sec., Twp, Ra.: S7, 9N, 9E 

Geoloaic Unit: Mazatzal grit 

Stratiaraphic Group:Mazatzal Group 

Coordinate•: 34 o 07 1 41'" 111 o 28 1 22" 

SJII GIOLOG! : Uphill from previous sample is a grit conglomerate with both light 
hematite and dark maroon hematite staining in bands through the rock. This is 
interlayered with fine-grained maroon quartzite. Clasts in the grit are composed 
of quartz, jasper, dark and pink chert. Some grains are mostly specularite. 
Sorting is poor in the grit and fair in the finer layet4 s. 

Variability: The rock has a very mottled appearance 

Sedimentary Structures: Cross beds are present, but no ripple marks or mud cracks. 

Depolitional !uviro.ent: Fairly shallow water, probably marine or intertidal 

~ ~C.IPIION : (by P.A.) 
T~'~ well bedded on the scale of 2 em and consisting of pale pink to orange 
coarse-grit to granule-conglomerate layers of mainly quartz and chert, interbedded 
with fine grit to coarse sand-size layers of mainly quartz and detrital specularite 

s-plar: J. Trembly Date: 18 November 1979 



!!!!!. SECTIOB DESClliPTIOB 

Site lluaber: M41 S.aple Buaber: 154179 Code: MlOJ 

Percent Pra ... uta: 42% Percent Matrix: 53% 

Percent Heavies & Mafics: 5% Stain: patchy maroon hematite 

aock Type: Mazatzal grit Stratiaraphic Group: Mazatzal Group 

PUGMENTS : (perceutaae• are baaed ou lOot fra..-nta) 

type & color Perceutaae Grain len&th variation Roundness Axial ratios 

quartz 
jasper 
quartzite 

82% 
3% 

15% 

4.3 - 2.0 11111 

3.5 2.0 l1lll 

2.8 - 2.0 l1lll 

rounded 
sub-rounded 
rounded 

1:1.5 
1:3 
1:1.5 

MATRIX & HEAVIES : (perceutaaes are baaed ou 100~ aatrix & heavies) 

Percentage Size rause 

81% 2. 0 - .02 mm 
1% 1. 3 l1lll 

6% 2.0 - .6 mrn 

Description 

sutured and recrystallized 
sub-rounded detrital grains 
rounded 
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Tipe & color 

quartz 
jasper 
quartzite 
specularite 
hematite 
sericite 

8% <.01 l1lll 

4% <.01 mm 
<1% <. 17 mm 

recrystallized masses with hematite 
fine interstitial grains 
recrystallized plates and masses 

Cement: Mostly recrystallized quartz throughout; recrystallized specularite 
and hematite in some layers. 
Iuterstitials: Shredded, recrystallized quartz; sericite, hematite, recrystaliized 
specularite. 
Textures aDd recrystallization: Quartz grains are internally recrystallized with 
prominent deformation lamellae; grain boundaries are mostly sutured and inter
penetrating except where matrix hematite preserves primary grain shapes. 

Structure•: Rock has an incipient foliation with several strain-slip lines of 
recrystallized quartz developed oblique to the prominent 2 to 4 em thick beds that 
are defined by hematite concentrations and grain-size differences. 

eo..euta ou Genesis: Although about 35% recrystallized and deformed, the rock 
was clearly a moderately sorted quartz-rich grit with abundant specularite and 
hematite concentrated in some layers. 

Rock .._e: Maroon recrystallized quartz-rich grit. 
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SITE AND SAMPLI DESCRIPTIO! 

Site Nuaber: M 42 S.-ple NU.ber: 154180 Code: M 102 

Location: Mazatzal Peak Scintilla.eter Counta: NO 

Quadranale: Mazatzal Peak U Value (U by NT) PPII : 1.60 

Sec . , Twp, Ra.: 56, 8N, 9E Coordinate•: 34 ° 04 1 12" 1 111° 28 1 08" 

Geologic Unit: lower hematitic Mazatzal granule conglomerate 

Stratigraphic Group: Mazatzal Group 

SITE GEOLOGY : On the N.W. ridge of Mazatzal Peak, there are series of 
0.2 - 1-2m-thick layers of granule conglomerate containing 5-20mm jasper, quartz, 
red chert and pink quartzite grains in a strongly hematitic brick-red matrix. Most 
of the enclosing material is brick red to dark maroon, cross-bedded, planar cross
bedded, graded quartzites with conglomerate concentrated into the base of the 
cross-bedded units. 

Variability: Bed thickness, type of conglomerate fragments and sorting highly 
variable up section 

Sedimentary Structures: 
ripple marks 

Abundant trough cross beds, planar cross beds and 

Depositional Environment: High energy, shallow-water marine with abundant 
winnowing action as in a beach environment 

SAMPLE DESCRIPTION : Brick-red granule conglomerate consists of tightly packed 
quartz, jasper, chert, rhyolite and specularite fragments 2-14mm in size in a 
matrix of impure sandy, silty and hematitic clayey material. The finer grained 
sample has a seriate grain size distribution from 6 to 0.2mm whereas the coarser 
grained conglomerate has a distinctly bimodal distribution with dark specularitic jasper, 
dark red rhyolite, lesser chert and quartz comprising the coarser grains, and 
fine sand, silt, hematite and clay making up the matrix. 

Sampler: P. Anderson Date: 19 November 1979 
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THIN SECTION DESCRIPTION 

Site N~mber : M42 Sample Number : 154l &J Code : Ml02 

Pe r~ent Fragment s : 35% Percent Matrix : 58% 

Percent Heavi es & Maf ics : 7% Stain: brick red hematite 

Rock Type : Mazatza l conglomerate Stratigraphi c Gr oup : Mazatzal Group 

FRAGMENTS : (per centages are based on 100% fragments) 

Type & color Per centage Grain l ength variat ion Roundnes s Axi a l ratios 

quartz 15% 3.8 - 2. 0 mm round ed 1: 1. 5 
ja-sper 32% 9.0 2. 0 rnm sub-rounded 1:2.5 
chert 20% 7.9- 2. 0 mm sub- rounded 1: 2 
quar tzite 12% 6.3 - 2.0 mm sub-roundet: 1: 2 
rhyolite 21% 8 .7 rrm sub- rounded 1: 2 

(rhyolite is hematit i c red and quar tz phenocrystic ) 

MATRIA & HEAVIES : (pe r centages are based on 100% matrix & heavies) 

T;ipe & color Per centaBe Size r anBe Descrietion 
quartz 39% 2. 0 . JOS m•-:1 rounded det rita l grains, undu lose 
j asper 21% 2. 0 - . 2 mm sub- r ounded 
chert 12% 2. 0 - . 13 mm sub-rounded 
quartzite 6% 2.0 - . 33 mm rounded 
specu 1 a r ite 7% . 4.J .08 rrm rounded detrita 1 grains 
hemat ite 5% ;:>Oivdery f i ne interst iti al grains and stai n 
zircon <1% . 14 - .0?. mm rounded 
c lay 6% <.009 mm interst iti a l patches 
specu 1 arite 4% powdery recrystallized interst i t iall y 

Cement : hemat i te, recrystallized quart z, clay and specularite. 

Interstitials : Soecul ar i te , hemati t e , fine-gra i ned quartz. 

Textures and r ecrystallization: Except for minor i nternal polygonization and suturing 
of quartz grains , all pr imary rock te«tures are pr eserved : rounded to subangular 
grain shapes are outl ined by matr ix hematite; i nter stiti al cav i ti es are filled with 
c lay,hematile, specu larite and fine gr ained quar tz . 
Struc t u res: Par all e l ali gnment of e longate fragments defines bedding. 

Comments on Genesis : Moderate ly we ll sorted and mature congl omerate deri ved from a 
rhyo lite-quartzite-chert- jasper terra in. Some of the hemat i te fragment s may be 
hemat itic si ltstone to c l aystone; int er st iti al c l ay indicates poorer sorting, lower 
energy than many other conglomerates. 

Rock Name : Br i ck red Jasper-hemati t ic rhyolite granule to pebbl e conglomerate . 
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SITE AND SAMPLE DESCRIPTION 

Site Number : M 43 Sample Number: ~541 82 Code : M 103 

Location: '1azatzal Peak SciLt i llome ter Counts : NO 

Quadrang l e : Mazatza l Pea k u Value (U by NT ) ppm : 2.00 

Sec . , Twp , Ra . : 56, 8 9E 
Coordinates: 34 °04 I 1 0"; 111 °28 I 06 II , 

Geologic Unit: Mazatza l granule conglomerate 

Stratigra phic Group: Mazatzal Group 

SITE GEOLOGY : About lOOm above M 42 is a sparser matrix-~upported granul e 
conglomerate with a paler ma roon matr i x and sparser and larg~r fragment s . Red 
j asper is not specularit ic as in previ ous sample ; the jasper, red chert, orange 
quartzite, quartz and dark red rhyolite f ragments are up t o 2cm l ong and the 
matrix is coarse grained sand t o gr it. This unit was sampled for radi ometric 
comparison t o M 42, t o see if subtle changes i n hemat ite content and gra in size 
resulted in any drastic di fference in radiometr i c results . 

Va riabi li t y: 
controlled. 

Variab i l i ty of pebble size and type i s stratigraphically 

Sed imentary Structu res : 
planar . 

Abundant cross beds , general ly trough sty l e bu t some 

Depositiona l Environment : Relativel y shal low water high energy with not a 
great deal of reworking to preserve the vol cani c f ragments from the r hyolite 
source terra i n. 

SAMPLE DESCRIPTION : Interbedded with maroon quartzite are 2 to 20cm-thick layers 
of gri t and granul e conglomerate, with coarser grains aligned along cross-bed 
planes and lines of specul ar hematite concentrated along the base of the crossbed 
sets . The largest grains (1 0-15mm l ong) are jasper , dark red r hyolite, red chert , 
orange quartzite, whereas the smal ler grains (4-8mm l ong) are quartz, dark red 
and white-altered volcanics and chert. The matr ix is clean, well sorted , and 
quartz r ich. 

Sampler : P. Ande rson Date: 19 November, 1979 
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THIN SECTION DESCRIPTION 

Site Number: M43 Samp l e Number: 154182 Code : Ml03 

Percent Fragments : 54% Percent Matrix: 43% 

Percent Heavies & Mafics: 3% Stain: pale maroon hematite 

Rock Type : Mazatzal conglomerate Stratigraphic Group: Mazatzal Group 

FRAGMENTS : (percentages are based on 100% fragments) 

T:z:Ee & color Percentage Grain length variation Roundness Axial ratios 

quartz 68% 5.5 - 2.0 mm rounded 1 : 1 . 5 
jasper 6% 12. 0 - 2. 0 fll11 sub-rounded 1: 2 
chert 12% 4.5 - 2. 0 mm sub rounded 1:2 
quar tz ite 2% 2. 3- 2.0 mm rounded 1 : 1 
rhyolite 8% 4.0 - 2. 5 mm sub-rounded 1: 2 
hemat i t i c 2% 
si ltstone 

5.0 fTIT1 sub- angular 1: l. 5 

(rhyol i te fragments are hemati t ic , ser i cit i c and quartz phenocrystic) . 
MATRIX & HEAVIES : (percentages are based on 100% ma trix & heavies ) 

Percen tage Size range Description T:z:Ee & color 

quartz 
jasper 

75% 2. 0 - .01 mm 
7% 2.0 .23 mm 

r our.ded, po lygoni zed, recrystallized 
sub- rounded 

cher t 
quartzi te 
specular ite 
hematite 
zircon 
clay 

Cement : 

8% 2. 0 - . 17 mm 
5% 2. 0 - .27 mm 
2% . 3 - . 08 mm 
2% powdery 

..- 1% . 18 - . 06 mm 
<1% <. 008 ~m 

sub- rounded 
rounded 
detrital grai ns with sutured boundaries 
inter st iti a l patches 
rounded detrital gr ains 
recrystal lized i n masses 

Recrysta l lized quartz, hemat ite and cl ay. 

Inte r s titials : Speculari te , hemat i te, quartz, clay . 

Textur es and r ec r ystallization: Large rounded gr ains generally weakly cemented 
by r ecrystall ized qu ar tz ; most qu artz strained or weakly recrystallized i n some 
way; pri mary rounded det ~ i tal shapes only apparent for larger gr ains . 

Struc t ures : Bedding structures are not defined in thin section; fracture planes 
f rom an interconnected netv1or k between 1 arger grains, cha 1 cedony and quartz form 
cav ity fi lli ngs. 

Comments on Genesis : F·ari'l y well sor ted , matur e quartz- rock fragment conglomerate i s 
fragmen t packed with littl e f i ner gr a .ned cement ing material . Good sorting and 
clean mat r ix is cons i st ent wi t h sha ll ow-water marine depos itional environment. 

Rock Name: Pa le maroon quartz-rock f ragmen t granul e conglomerate. 
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SITE AND SAMPLE DESCRIPTION 

Site Number: M 44 Sample Number : 1541 83 Code : M 101 

Location: Mazatzal Peak Scintil lometer Counts: NO 

Quadrangle: Ma zatza l Peak U Value (U by NT ) ppm : 4.20 

Sec., Twp, Ra. : 56, 8~ , 9E Coordinates: 34°04' 09" ; 111 °27'57" 

Geologic Unit: Mazatzal grit 

Stra t igraphic Group: Mazatzal Group 

SITE GEOLOGY : Above M 42 and M 43 is a thrust which brings the lowermost 
brick-red Mazatzal quartz i te and conglomerate strata high up ontJ the flan k of 
Maza t za l Peak . The main rock type i s a bright brick red, fine -grained quartzite 
with shal y and silty partings on well-devel oped bedding planes. In thi s sequence 
t here are a series of 5-lOcm-thi ck interbeds of jasper-rhyol ite-chert-quartz grit 
wh ich were sampled as r epresentative of the l owermost grit un its in this area. 

vari ability: Proporti on of oxidi zed hematite is invariably hi gh here but grain 
size alternates rapidly from shale t o grit, averaging fine- grained sand si ze. 

Sedimenta ry Structures: Some pl ana r cross bedding, ri pple ma rks , possibly mud 
cracks . 

Depositional Environment: One of shallow water marine, possibl y intertidal 
t o account for fine and coarse material. 

SAMPLE DESCRIPTION : The grit sampl e is an aggregate of fine-grained grit 
1 t o 3mm in size, consist i ng of dark red chert and rhyolite, bright red jasper 
and white quartz in a ma tri x of strongly hematitic sand grains . Cementation is 
weak because breakage planes go around the grit grai ns. Some larger 10-15mm 
clasts of orangy pink qua rtzite sugges t rip up of earlier quartzite beds du ring 
deposition. 

Sampler : P. Anderson Date: 19 November, 1979 
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THIN SECTION DESCRIPTION 

Site Number : M44 Sample Number: 1541 83 Code: Ml 01 

Percent Fragments : 48% Percent Matrix: 50% 

Per c ent Heavies & Mafics: 2% Stain: bri ck red to pink 

Rock Type : Mazat~al grit Stratigraphic Group: Maz atzal Group 

FRAGMENTS : (percentages are based on 100% f ragments ) 

Type & color Percentage Grain length variation Roundness Axia l ratios 

quartz 69% 2.0 - .75 mm rounded 1: 1. 5 
j asper 18% 2. 0 - .75 mm rounded 1 : 2 
cher t 11% 2.0 - . 75 mm rounded 1: 2 
quartzite 2% 1. 1 - . 78 mm rounded 1 : 1 

(many quartz fragmen ts show rounded i nter nal and marginal embayments) 

MATRIX & HEAVIES : (percentages are ba sed on 100% matrix & heavies ) 

Type & color Percentage Size range Description 

quartz 85% . 75 - .01 mm rounded polygonized 
jasper 6% . 75 - . 90 mm rounded 
chert 3% . 75 - . 07 mm rounded 
specularite 3% . 09 . 04 ITJll rounded detrital grains 
hematite 3% powdery interstit ia 1 grains and minor stain 
clay <1% <. 008 mm alteration of grains and in t er st itia l 

Cemen t: Recryst allized quartz, hematite and clay. 

Interstitials: Specu larite, rec rystallized quartz , hemat ite , clay. 

Text ur es a nd recrystallization : Quartz gr ai ns show slight undu los e ext inction; 
gra in boundari es are part i al ly sutured; mos t quartz is internall y c lear, unpolygonized 
and of volcanic or i gin; some acicular hemati te needles in qrJartz gra ins, very well 
rou nded detrital character of gra ins in an interstitial quartz-ri ch matrix is 
clearly preser ved . 
Struc t ures : Iron- stained patches containing acicular need les of hematite occur 
ar ou nd j asper fragments and specularite- r i ch part s of the ma t r i x. 

Comments on Genes i s : Al t hough quartz rich, the grit i s derived ma in ly from a felsic 
volcanic t errain with jasper and chert probably as r eworked components. Re
crystallization i s sl ight and t he primary rock texture is essentially unaffected . 

Rock Name: Red quartz-jasper-chert grit . 



SITE AND SAMPLE DESCRIPTION 

Site Number : M 45 Sample Number: 154184 

Location : Ma zatzal Peak Scintillometer Counts: 

Quadrang le: Mazatza l Peak U Va lue (U by NT) ppm : 

Code: M 102 

NO 

1.60 
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Sec., Twp, Ra. : 56, 8 , 9E Coordinates : 34°04 ' 08" ; 111 °27 '48" 

Geo logic Uni t : middle Mazatzal quartzite and gri t 

Stra tigraphic Group: Mazatzal Group 

SITE GEOLOGY : Above the 80m of br ight red quartzite and grit there is a 
further lOOm of dark maroon t o purple quartzite rich i n j asper-chert-quartz
specularite grit l ayers· 0.3 t o lm thick, possibly strag igraphical ly equivalent 
to M 42 but in a separate overlying t hr ust pl ate. Th is dense purple gri t and 
granule conglomerate is overlai n by 25m of pa l er maroon, cross-bedded quart zite 
with sparser quartz - jasper- chert granule conglomerate, possibly also t he 
stratigra phic equivalent of M 43, but in the upper thrust plate . Both these 
two un its are incorporated into this M 45 sample. 

Vari ability: 

Sedimentary Structures : Abundant trough cross bedding, giv i ng way t o planar 
cross bedding up section. 

Depositiona l Environment: Shal low water marine, moderate energy, probably 
beach deposit; might possib ly be fluvial bra ided network, but not as likely. 

SAMPLE DESCRIPTION : A very dark maroon-purple grit grades into black 
specularite-ri ch grit at its base where the hema i te content i s up to 15%. 
Fragments are 2- l Omm, most 6mm, long and consist of abundant dark red chert, 
rhyolite, black specularitic r hyol i te, jasper, gray chert, quartz and red 
quartzite . The matri x is medium to fine quartz sand, clean of argillaceous 
material, but the rock is relatively poorly sorted. Specularite i s the main 
i nterstitial . 

Sampler : P. Anderson Date : 19 November 1979 
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SITE AND SAMPLE DESCRIPTIO~ 

Si te Number: M 46 Sample Number: 154186 Cod e: M 001 

Loca tion: Suic ide Ridge Scintillome t er Counts: 60 cps 

Quadrangle: Mazatzal Peak ~ Va lue (U by NT) ppm 0. 50 

s ~c . I T~p . Ra . :532 , 9 ' , 9E Coordina tes: 

Geologic Uni t: Mazatz al grit cong lomerate 

Stratigraphi c Group: Mazatzal Group 

SITE GEOLOGY : At this site, the quartzite i s r elat ive ly poor ly cemented 
and 1s fr 1able on weathered surfaces . Most grai ns are rounded and composed 
of quartz, with mi nor amoun ts of j asper and rhyoli t e pr esent in con q lo~er ate 
layers . Hematite and heavy minera l s are absent so the qu artzite i s w P 

t o tan or grey in color. 

variabil i ty: Ind1vidual layers are well sorted, but average grain size 
varies from medium-sand s ize to gri t from one bed to the next. 

Sedimentary Structures: 
show good graded bedd i ng. 

Planar and t r ough cross-beddirg are common; some 
Bedding sets average 3-6cm thick. 

Depos itiona l Environment: Near-shore mar ine, shallow water as indicated by 
the si ze and sorti . J of grains and cross-bedding. 

SAMPLE DESCRIPTION : Troughs of yellow-stained , medium- to coarse-
gr ai ned quartzite trunca: e t roughs of grit and coarse-grained quartzite at 30° 
angles i n a generally upward- fining series of intersecting cross-bed sets 
3-4cm thi ck. The medium- to coar se-grained matrix is well sorted and composed 
of most ly quartz. Specul ar i te and hematite are not vis ible, but orange 
hematite st ain i s present on weathered surfaces . Coarse-sand to grit-size 
fragment s average l-3mm in length, are well rounded, and consist of quartz, 
chert, and mi nor jasper. Graded bedd i ng is present but poorly defined. 

Sampler: K. Wirth 
Date: 

19 November 1979 
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THIN SECTION DESCRIPTIO~ 

Site Number : M4L Samp le Number : 154186 Code : 00 1 

Percent Fragments : 43% Pe rcent Matrix: 57% 

Percent Heavies & Mafics: < l ~~ Stain : none 

Rock Type : Mazatzal grit Strat i gra phic Gr oup : tv:aza t zal Gr c ;p 

FRAGMENTS : (percentages ar e based on 100% fra gment s ) 

Type & co lor 

quartz 
chert 
j asper 
quartzite 

Percentage 

91 % 
8% 

<1% 
<1% 

Grain l ength variation 

3.2 - 1. 5 mm 
4.4 - 1.5 rm1 
l. 5 rrrn 
2mm 

Roundness Axia l ratios 

rounded l : 1. 5 
rounded 1:2 
rounde~ l: 2 
rounat::u 1: l. 5 

MATR IX & HEAVIES : (percentages are based on 100% matrix & heavie s ) 

Type & color 

quartz 
jasper 
chert 
quar tzite 
clay 
zircon 
hematite 
sericite 

Percenta ge 

92% 
1% 
3% 
1% 
1% 

<1% 
<1% 
1% 

Size range 

1. 5 - . 01 mm 
l. 5 . ll mm 
I . 5 - . 09 mm 
1.5- . 23 mm 
<. 0 12 mm 
. 13 - . 06 mm 
powdery 
.09 - .01 mm 

Description 

sutured , strained, recrys t a l lized 
rounded 
rounded 
rou nded 
alterati on of grai ns and i nt er st itial 
rounded detrital 
fine interstitial grains and stain 
recrystal lized plates 

Cemen t : Rec rystallized quar t z, c l ay and sericite. 

Interstitials : Shredded and recrystallized quartz, sericite, c lay, hematite . 

Textu res and recrystallization : Quartz gra1ns are sutured, interpenetrating and 
recrystallized; fragments and matr i x are interlocking; silt mater i al , clay and some 
sericite fill interstitial cavities. 

Structures : Alter nating bed s of 5 to 6 em-thick quartz grit layers and l em- thick 
quart z sand layers defi ne bedding, whi ch is obliquely cut by s l ight folia tion. 

Comments on Genesis: Well-sorted , mat ure , but not very wel l - rounded quartz mater ial 
of probabl y reworked origin makes up the rock, some angularity may be due t o 
recryst allization- -primary cavities may indicate wind-blown origi n. 

Rock Name: White quartz-rich grit and quartz i te. 
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SITE AND SAMPLE DESCR IPTIO~ 

Site Number : 47 Sample Number: 1541 86 Code : t"' 20? 

Locat ion : Su icide Pidge Sc int illomet r Count s: 65 cps 

Quadrangle: Mazatza l Pea ~ U Va lue fC by l\'T) pprr 20 

Sec . , T~? Ra . : 54, 8 , 9E Coo r d inatts : 34°L4 '7 ; 111°2 ' 20" 

Geolo ic Unit: Maz atzal jasper-rhyoli t e-chert pebb le to granule conglomera:c 

St ratigraph i c Gr oup: Maza za l Group 

SITE GEOLOGY : At t his site over 500 meters cf quartzite is exposed . The 
lower 200 meters are dark red maroon, fine- t o med ium-grained, conglomeri~ic 
and contain r ipple mark s. The overlying 30 meter s are pin t o li ght purp 1 ~ 
in color , f ine gra i ned and contain abundan li esegang bands . Above thi s is 
100 meters of cliff-forming auar tzite bu rnt yellow in color and mediu~
grained . The upper 175 met ers are composed of poorly cemen ed , mediu~ -
t o c~arse - grained white quartzite (S i e · 46). 

variabi l ity: The character and compos i t i on of the conglomerate is f airly 
uni forn throughout the section except for changes in color . This appears 
to be due t o the percen tage of specular hema ite in the roc . 

Sed imentary Struc t u r es: The r oc s are well bedded in 6-1 2 em t hick sets . 
Cong lomerate layers show f ai rly ~i de lateral continuity and are not l ensoida l. 

Deposi t iona l Environmen t : Shall ow wa er near- shor e mar i ne , possi bly fluvial 
is indicated by the hi gh percentage of conglomerate in he section. 

SAMPLE DESCRIPTI ON : A bl ack t o dark maroon conglomerate is pack ed with 
red rock fr agments in an equal amount of dark specu larite matri x. The medium
grained matri x is wel l-sor ted and composed of mostly quartz with the i nter
stitial spaces filled by concentrations of detrital specul ar ite, recrystallized 
specularite (?) and hematite. Differing concentrations of heavy mineral s 
r esult in the interbedded black and maroon co lored layers. Fragment s ar e 
sub-rou nded and 3-18mm long, commonly average 6-14mm, an d co s i st of red 
jasper, rhyolite, and chert in near ly equal amounts, with less quartz and pin 
quartz1te. Wh ite quartzite and black specu lar hematite-rich fragments are presen t 
in mi nor amou nts. 

Sampler: K. Wirth Date : 19 November 1979 
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SITE A~~ SAMPLE DESCRIPTIO~ 

S 1 te Number : ~- 48 Samp le umber 15., 87 Cod<-: " ' Jt 

LocattC'n : SulCi de r-idge Scintillometer Count-: D 

Quadrang~e: ~azatzal De a~ l' va:ue (~ 'by \:'1) P?t:" 1.5 

Se .. T V. :-' ~a 54, 8,, 9E CoordinatP'-': 34 °04 I 13 111 °26 I 18 

Gec'.J!-=1 L nt t: 'liazatzal granule conglomerate 

l"azatzal Group 

Same as site tJ 47 althoug~ thi s s1te occurs about 250~ 
downslore fro~ ~4~. 

Varial-.i: 1 t'-: 

Secime~tar S:r~c t~res: 

Depositiona: Envi r onment: Identical repetition s of high- energy deposit ional 
conditions are consistent with shallow-water marine or f l uvi al environment. 

SAMPLE DESCRI PTIOK : 
1 n D 47 . E 1 t her the 
reverse fa ul ing, or 
graphically apart. 

The character sample is identical t o that desc ribed 
same strat i graphic uni is repeat ed by low-angle 
identical conglomer ate unit s occur about 200m s trati-

Sample r : k.. Wirth 
Da te: 

19 November 1979 
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THI~ SECTIO DESCRIPTIO~ 

Site ~umber : Sample ~umber: 154187 Crde • ? !. 

Percen~ Fragments : 46% Percent MatrLc 46~ 

Percent Heavies & Maf ics · Stain : dar~ red spec,larite 

Rock Type : '"azatza1 cortgl0'1Prate Stratigraphic v r oup: vazatza1 JrO.;p 

FRAGXE:-ITS : 'percentages are based on 100% f-agmentSI 

T:z:oe & color Percentase Grain lens th variation Roundnes s Axia l rati<... s 

quartz JVk 7. 7 - 1.3 1f'l s ... L r J Jrde j ' t; .. , . 2 
Jasper 15% Q . 7 - 1.3 'Tlm s JD- anqtJ 1 ~r I :2 
chert ?2% 9.6 - 1.j ilTl sub-ro mded :1.5 
quartzite 7% 3.2 - 1.8 rrvn rou ded 1 : ') 
rh lite 6~ 3.0 2. (1 

'71' rnumJed 1: 1. 5 

\also carbonaceous,angluar quartz gnt, rhynl1te, granophyre and s1l s one 
.-ra'lr.cnts) 

~TRIX ~ HEAVIES ~percentages are based on 100% matrix & heavies' 

Tvoe & col 
quar z 
Jasper 
Cht::rt 
r yollte 
specular te 
peculante 

hernat.te 
clay 
z1rcon 
apati e 
"Priclle 

Cement : 

Percentage 

65% 
6% 
7% 
'J"{; 

4~ 

10% 
3% 
2'¥. 
1% 

< 1% 
l% 

S i. ze range 

I. 3 - . 02 mf'T' 

1.3- 1.2 nm 
I. 3 - . 06 flliTI 

1.3- 8 . 5 mn 
. 17 - . 06 mm 
powdery 
powdery 

.02 l1lT1 

• 1 7 - . 06 rrrn 
. 1 - . 06 rrun 
. 05 mm 

Description 

rounded, polygon11ed 
hematite recrys allized 
r rystallized, with hematite acicles 
rounded 
rounded detrital grai ns 
recrystallized interst itial n twor k 
rine interst i ial gr ains and stain 
recrystallized in masses 
rounded detri al 
rounded de trital 
recrystallization of clay 

Recrystallized quar tz , specu lari :e , cl ay anc hematite . 
I nterstitia l s : 

Sericite, clay, recrystal li zed quartz and specularite, hematite , 
zircon . 
Textures and recrys ta llization : Hematite-and Specularite-rich matri x, mainly as 
a recrystallized interstitial network,striki ngl y empha sizes the an gular to rounded 
nature of matrix quartz and primary detrital shapes of fragments ; larger quartz and 
chert fragments ar e polygonized or recrystallized . 
Struc tures: Bedd ing planes are def i ned by the sub-parallel alignment of elongate 
fragments and by differing concentrations of heavy minerals. Banded chnlcedony fills 
some large 5 - 10 mm cavities. 

co~ents on Genesis: A mixed volcani c and resistant sedimentary source terra in with 
much of the quartz possibly of volcanic or igin ; sedimen tary rock fragments are from 
a diverse terrain; little post-depos itional recrystalli zation. 

Rock Name: Red jasper-chert-quartz pebble conglomerate. 



388 

SITE AND SAMPLE DESCRI PTION 

Site Number . M 49 Sample Number : 154188 Code : M 101 

Loca tion: Suicide ~idge Sc intillomete r Counts: NO 

Qua drang le· Mazatza 1 Peak U Va l ue (U by NT ) ppm : 0.80 

Coor dina t es: 34 05'11 '; '11 26 1" 

Geologic t:nit: Maz :.cza l grit and quartzite 

Stra tigraphic Grouo: Ma zatzal Group 

SITE GEOLOGY : Down Suicic e Ridge, just below wh ite quartzite unit, sec ion 
is hematitic, red, fi ne- t o coarse-grained qua r tz i te wi t h some f ine-grained gri t 
conglomerate, which wa s sampl ed . So r~ ~ ng i s good wi thin individual beds. The 
cl asts are well -rounded and over 95% quar~ z wi t h occasional fragments of j asper 
and possibly some rhyolite or che rt. 

Va ri abi: ity: Color of section var ies, becoming darker red down section. 

Sed imentary Structures : 
are seer. 

Deposi t iona l Environment : 
for grit 1 ayers. 

Cross beds are plentifu but no r i pples or mud cracks 

Presumably shallow water marine , fluct uat ing energy 

SAMPLE DESCRIPTION : ( P. A. ) 
Sampl e is a pale maroon t o pink well-bedded and cross-bedded quartz i t e with both 
bedding and cross-bedding pl anes dema rcated by thin planes (l-0.5mm) of 
specula r i te co~centrations . With in the quartzite is a 2cm- thick bed of cross
bedded grit ~on s i s ting almost ent i rely of closely packed l-3mm qua rtz gra ins in a 
red hemati t ir . nartly speculariti c matrix. 

Saropler : J. Trembly Date : 19 November 1979 



SITE AND SAMPLE DESCRIPTION 

Site Number: M 50 Sample Number : 154 189 

Location: Suic ide Ri dge Scintillometer Counts: 

Quadrang l e: Mazatzal Peak U Value (U by NT) ppm 

S~c . , Twp, Ra . : S33 , 9!., 9E Coordinates: 

Geo logic Unit : uppe r ~h i te Mazatza l grit 

Stratigraphic Group : Mazatzal Group 

Code: 

NO 

.80 

389 

M 001 

34 °04' 39" ; 11 1"26'39" 

SITE GEOLOGY : Uphill and t o the N. E. of Suicide saddle i s white quartzi t e 
wi th abundant cross beds, fine t o coarse-grained, well-rounded quartz grains , 
and good sort ing in individual beds. A grit conglomerate from the coarsest 
port ion of the secti on is sampled. Its clasts are dominantly quartz with mi nor 
amount s of jasper, and pink and purple cher t, as usual in this un it. 

Variability: Grain sizes are variable f rom bed to bed. 

Sed imen tary Struc t ures: Cross bedding, but no ri ppl es or mud cracks seen. 

De pos i tiona l Environment : Sha l low water marine, probably. 

SAMPLE DESCRIPTION : (by P.A.) 
The wh i te quartzite sample i s a series of cross-bedded layers of al ternating 
coarse sand- si ze and grit-size quartz grains. In the coarser grit layers , up to 
10% pink chert grai ns are apparent, and although no jasper i s present , a dark 
gray to black specularitic fragment type (possibly speculariti c black chert) 
ma kes up about 2% of the grains. The quartz grains are 3-5mm long and fairly 
t ightly packed and cemented with matr i x quartz such that breakage planes cut 
through the gra ins. 

Sampl er : J. Trembly Date : 19 November 1979 
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THI~ SECTION DESCRIPTION 

Site Number: M50 Sample Number : 1541 89 Code: MOO l 

Percent Fragments: i 3% Percent Matrix : 87% 

Percent Heavies & Mafics: Stain: none 

Rock Type : Mazatzal gr i t Stratigraphic Group: Mazatz al Group 

FRAGMENTS : (percentages are based on 100% fragments ) 

Type & color Percentage Grain length variation Roundness Axia l ratios 

quartz 92% 3. 8 - 1 mm r ounded 1: l. 5 
chert 6% 4. 1 - lmm sub-rounded 1 : 2 
quartzi t e 2% 2.2 - 1.6 mm sub-rounded l : 2 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies) 

Type & color Percentage Size range Description 

quartz 
chert 
hematite 
:lay 
ser i ci t e 
zi rcon 
biot ite 
muscovite 

86% 
1% 

<1% 
13% 
<1% 
<1% 
<1% 
<1% 

l. 0 - . 018 mm 
l. 0 - . 26 mm 
powdery 

rounded, su tur ed and recrystallized 
sub-rounded 

Cement : 

<. 005 mm 
. 4 - .01 rrm 
. 22 - .08 mm 
. 09 - .02 rrm 
. 4 - .18 rnm 

local interstitial networks 
fine ye ll ow-sta i ned inter stiti a ls 
recrys tallized pl ates and masses 
rounded to euhedra l 
primary euhedral grains 
detrita l 

Recrys tallized quartz, clay and sericite. 

Interstit i a l s : Sutured and recrystallized quartz, cl ay, sericite. 

Textures and recrystallization: Quartz grains interpenetrating, polygonized, strain 
tw i nned and locally shredded ; limonite-s tained clays fill interstitial cavities; 
primary rounded gr ain boundaries preserved only locally near interstitial hematite . 

St ructu res : Di ffering grain sizes and fragment densit i es define bedding pl anes. 

~omments on Genes i s : Matu re quartz-rich , possibly reworked sediment, probab ly ori
ginally wel l- rounded gra ins, now forming a recrystallized network; primary open 
spaces in the rock are f illed by clay materia l . 

Rock Name : Recrystal lized whi te grit t y quartzite. 

·-
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SITE AND SAMPLE DESCRIPTION 

Site Numbe r : M 51 Sample Number : 154190 Code: M 001 

Location: Maza tza 1 Peak Scinti llome ter Counts : NO 

Quadrangle : Mazatzal Pea k U Value (U by NT) ppm : 2.50 

Sec . , Twp, Ra . : SS , Br , 9E Coordinates: 34 °03'51 "; 111 °27'38" 

Geologic Unit : upper hema t it ic Mazatza l grit 

Strati graphic Gr oup: Maza tzal Group 

SITE GEOLOGY : At the top of the N.W . ridge lead ing up to Mazatzal Peak, 
immedi ate ly above where the quartzite continues to become pal er pi nk , unti l 
f inally it i s wh i te , there is a reversion to a thin (20m) zone where specula rite 
i s strongly concent rated, before all of the upper sequence is whi t e. Strati 
graphica l ly , t hi s i s equi valent t o M 30. The re are abundant qua r tz-che r t grit 
l ayers here in a sandy brown t o bl ack , specularite-rich matri x. Some 5 t o l Ocm 
laye rs of i nten sely bl ack detrital specul arite are present in t he broadly cross
bedded quartzi tes , and are inc luded in the samp l e . 

Variabi l ity : A decrea se in the hematite content and therefore pa l ing col or of 
t he quartzites is noted systematically up to this poi nt . 

Sed imentary Struc t ures: The un i t i s abundantly cross-bedded on a huge scale , 
i n broad planar and flat trough- cross bed s . The appearance and scal e of the 
cros s- beds i s very s imi lar to those fo und in a wind-blown beach sand . 

Depositiona l Environment : The shallow water, marine, beach env ironment of 
deposi t ion f or most of the Ma zatzal quartzite could have become exposed as 
subaeri al beach dunes in the upper wh i te section, accounti ng f or the hematite · 
concentrate at the base of the dunes and absence of it above. 
SAMPLE DESCRIPTION : 
Character sample is of one of the specularite-rich layers at the base of the hugh 
cros s-bed sets . It contains 30% grit- s ize qua r tz and pink chert grains 2 to Smm 
l ong, l oose ly packed in a matrix of 50% medium-to fine-grained quartz and 
20% fine-gra i ned , detri t al and interstitial specularite. Out of the black l ayers, 
the specul ari te content decreases to nothing, leaving a sandy brown, medium- to 
coa rse-gra i ned quartzite without grit. Coarser grit-s ize particles and 
specula r ite content are therefore cl osely l inked t ogether. 

Sampler : P. Anderson Date: 19 Novembe r , 1979 
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SITE AND SAMPLE DESCRI PTION 

Site Number : M 52 Sample Number: 154191 Code: D 102 

Location: S . Cactus Ridge Scintillometer Counts: NO 

Quadrang le: Mazatza l Peak U Value (U by NT) ppm : l. 80 

Sec ., Twp, Ra . : Sl9 , 8fl , 9E Coordinates: 34 °01' 46." lll c.. 28 ' 23" 

Geologic Unit : red upper Deadma n granul e conglomera te 

Stratig ~aphic Group: Maza tza l Group 

SITE GEOLOGY : At the t op of the fu rthest south extremity of the Deadman 
quartzite of Ca : tus Ri dge, a dark brick-red, coarse-g rained Deadman quartzite 
contain s gri t and granule conglomera te layers , characteristi ca lly diffe r en t 
from Mazatza l grit and conglomerate. Conglomerates of this sampl e are very poorly 
sorted aggregates of 2 to 20mm-size , angular fragments of red rhyolite, red 
chert, jasper and hematite- st ained quartz , all of which have virtually no rounding. 
The large size range of fragments and pink oxidation spot s are characteristic . 

Variabili t y: Section cha nges downward from 30m of pink quartzite to 80 m 
of deep ma roon to purple, pink- spotted quartzite, then int o brick red quartzite 
with coarse conglomerate at its top. 

Sedimentary Structures: Enclosi ng qua r tz ite is well-bedded on 1 to 2m planes, 
thi nly bedd ed on 2-3cm laye rs and very well- cross- bedded in some layers. The 
abundant l-2mm, finer-scale laminations in cross-bedded sections are qui te 
dist i nct f rom Mazatzal above. Asymmetri c ripples are present. 
Depositional Environment: 
Rela ti vely shal low water, but a less well sorted, less ma ture sediment than 
Mazatzal, hence probably sub-l i ttoral, non-beach environment. 

SAMPLE DESCRIPTION : The sample is a granule conglomerate where the dark red 
fragments are virtually indistin gui shable from the dark, bri ck- red matrix, except 
upon cl ose inspection. Angular 5-lSmm dark red rhyolite, dark chert , jasper, 
speculariti c flow- banded rhyolite, and much smaller (l-4mrn, volcanic?) quartz 
grains are suspended in a matrix of medium to fine- sand s i ze quartz, fe l dspar, and 
chert with an interstitial network of argill aceous materia l and brick red hematite. 

Samp ler: P. Anderson Date: 20 November , 1979 



THIN SECTION DESCRIPTION 

Site Number : M52 Sample Number: 154 191 Code: 0102 

Percent Fragments: 45% Percent Matrix: 50% 

Percent Heavies & Ma f i cs: 5% Stain: dark brick red 

Rock Type : Deadman cong lomerate Stratigraphic Group: Mazatzal Group 

FRAGMENTS : (percentages are based on 100% fragments ) 

T:z:Ee & color Percentage Grain length variation Roundness Axial ra t ios 

rhyolite 76% 22 .0 - 2.0 mm sub- angu lar 1:2 
chert 12% 7. 0 - 2.0 mm sub-angular 1 : 2 
jasper 7% 11 - 2.0 mm sub-angular I: 2 
qu artz 5% 4.5 - 2.0 rTYTl sub-rounded 1: l. 5 

MATRIX & HEAVIES : (pe rcentages are based on 100% matrix & heavies ) 

TyEe & color 
quar tz 

Percentage 
70% 

Des criEtion 
sub-rounded and recrystall ized 
sub-rounded 
sub-rounded 
sub-angu lar and phenocrys tic 
recrystall ized with hemat ite 
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chert 
j asper 
rhyolite 
specular i t e 
hematite 

7% 
4% 
8% 
3% 
6% 

Size range 
2. 0 - .04 mm 
2.0 - .5 mm 
2. 0 .5 mm 
2.0 - .5 mm 
1. 0 - . 05 mm 
powdery mass ive i nter st i tia l f ill ing and fine 

leucoxene 
zircon 
ser i cite 

Cement: 

powdery 
. 045 mm 
<. 05 mm 

grains 
alteration c lots 
rounded grai ns 
recrystallized from interstitial cl ay 

Mainl y ser ic ite; minor recrystal li zed quartz, specularite and hematite . 

Interstitials : Recrystallized quartz sericite , speculari te , hemati t e. 

Textures and recrysta llization: Primary an gu larity of many fragments and matr1 x 
quar tz i s well preserved by argillaceous cement and interst itia l hematite, on ly 
l arger quart z fragments are polygoni zed and strained, the r ema inder i s euhedral or 
inter stit ial. 
Structures: Rhyolite f ragments are well flow-banded, some ha ve granophyric texture , 
elongate matri x quartz grains are crudely aligned para ll el to bedding. 

Comments on Genesis : Most of the rock including quartz fragments and matrix grains 
appear to have been derived by erosion of rhyoli tic volcanic mater ial , with jasper 
and chert forming recyc l ed components . 

Rock Name : Brick r ed rhyol ite pebbl e cong lomerate . 
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SITE AND SAMPLE DESCRIPTION 

Site Number: M 53 Sample Number: 154192 Code: D 203 

Location : S. Cactus Ridge Scintillometer Counts: NO 

Quadrang l e: Mazatza l Peak U Value (U by NT) ppm : 3. 60 

Sec ., Twp, Ra. : 51 9, 8 , 9E Coordinates: 34°01'46" ; 111 °28'15" 

Geologic Unit : red Deadman pebble conglomera t e 

Stratigraphic Group: Mazatzal Group 

SITE GEOLOGY : Down section from M 52, the Deadman unit contains 3 cobble t o 
pebble conglomerate of all types of rhyolite fragments - quartz phenocrystic, 
feldspar phenoc rysti c, aphanitic, flow banded- plus red quartzite and pink 
chert fragments in a brick red, hematitic to specul ariti c quartzite matri x. The 
congl omerate i s mostly framework supported by the brick red rhyolite and 
ignimbri te cla sts up to 20-30cm in size that give the rock its red color. 
Most of the material sampled i s pebbl e size (20- 30mm). 

Variabi l ity : Coarsest fragments confi ned to one st ratigra ph i c hor izon here; 
both up and down section, fragment si ze is smaller or rock i s al l quartzite. 

Sedimentary Structures: Some cross beddi ng in adjacent strata. Sampl ed horizon 
is very poorly bedded wi th some l ode casts and cut and scour f eatu res . 

Depositiona l Environment: High energy i nflux of poorly sorted vol ca nic 
and sedimentary detritu s , the la st before relat ively unifon-n, shallow water, 
quiet cond itions . 

SAMPLE DESCRIPTION Sample i s a pebble conglomercte of closely packed, 
angul ar t o sub- rounded, bri ck- red rhyoli te clasts 10-23mm long, red quartzite 
cl asts 12-30mm l ong, pink chert 4-12mm long , and finer grained (2-4mm) quartz 
and f eldspar in an interstiti al matri x of quartz, hematite, specularite and 
argi llaceous mater ial. Fragments make up 70% of the rock, and are l ighter brick 
red t han the dark maroon to red, specularitic matrix. 

Samp l er : P. Anderson Date: 20 November, 1979 
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THIN SECTION DESCRIPTION 

Site Number: M53 Sample Number: 154192 Code : 0203 

Percent Fragments: 65% Percent Matrix: 30% 

Percent Heavies & Mafics: 5% Stain: muddy brick red 

Rock Type : Deadman conglomerate Stratigraphic Group: Maz atzal Group 

FRAGMENTS : (percentages are based on 100% fragments) 

Type & color Percentage Grain length variation Roundness Axial ratios 
rhyolite 99% 28 - 2.0 mm sub-rounded 1:2 
quartz 1% 2.5- 2.0 mm sub-rounded 1:1.5 

(Rhyoli t e f r agments are abundantly quartz phenocrystic, locally contain feldspar 
phenocryst s comp letely altered to sericite, and contain a great var iety of flow 
banded fabrics; they consis t of 90% quartz, 10% sericite, to 90% sericite , 10% 
quartz.) 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies) 

Tlpe & co l or Percentage Size range Description 

rhyolite 18% 2.0 - .4 mm sub-rounded, flow-banded, phenocrystic 
quartz 68% 2.0 - .03 mm sub-rounded, embayed (volcanic ) 
ser icite 6% <. 02 mm recrystallized interstitial fil lings 
specu larite 3% .38 - . 09 mm rounded grains 
hematite 10% powdery mass ive interstiti al f illi ng and grains 

Cement : Hemati t e and ser ic ite. 

Interstitials: Hematite , sericite. 

Textures and recrystal l ization : Euhedral , par tly abraded, unstrained vol cani c quartz, 
hemat i te and seri cite form interstitial fillings between a fr amework-supported array 
of f low-banded rhyolite fragments ; essential ly no recrystallization is aprarent. 

Structures: A great vari ety of f low-banded and granophyric t extures are seen in the 
rhyo lite fr agments that are gener ally aligned para l le l to bedding. 

Comment s on Genesis: Abraded and partly rounded matri x quartz grains ar e unstra ined , 
have euhedral edges and embayments and are clearly of volcani c origin. Thus 
essentially a ll of the conglomerate components--rhyolite fragments, matrix quart z, 
sericite and hematite are derived by erosion of a r hyolitic terrain. 

Rock Name: Red r hyol ite pebble conglomerate. 
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SITE AND SAMPLE DESCRIPTION 

Site Number: M 54 Sample Number: 154193 Code: D 103 

Location: S. Cactus Ridge Scintillometer Counts: NO 

Quadra~gle: Mazatzal Peak U Value (U by NT) ppm : 3. 90 

Sec ., Twp, Ra .: 519 , 8 ' , 9E Coordinates : 34°01' 43" ; 111 °28'12" 

Geo l ogic Unit : ba sa l Deadma n conglomerate 

Strat i graphic Group : Maza t zal Group 

SITE GEOLOGY : Immed iately at ba se of Deadman sequence on thi s pa rt of Cact us 
ridge is a coarse rhyolite-boulder congl omerate (30-lOOcm f ragments), intruded 
by a rhyol i t e s i l l. Above the rhyolite sill, the f ra gmen ts are small er and 
compri se a series of hematit i c , rhyol ite- pebbl e conglomerates in t erbedded with 
brick red siltstones and quartzi tes . The pebbl e conglomerate wa s sampled 
because it gave t he same scintill ometer response as the coarse bou lder con
gl omerate and made a better quality samp l e. 

Variability: The basa l 30m of the Deadman bel ow the si ll i s i nterbedded 
coarse boulder congl omerate, boulder , cobbl e and pebbl e congl omerate whe reas the 
upper 20m above t he si l l is interbedded pebble conglomerate , grit , quartzite 
and si ltstone. 

Sed imentary Struc tures: Prominent bedding, but cross beddi ng not present in 
basal conglomerate sequence. 

Depos itiona l Environment : Ei t her the ba sal conglomerate of a transgressive 
mari ne sequence or a hi gh-energy fl uvi al channel deposit . 

SAMPLE DESCRIPTION : Sampl e consi st s of relatively well sorted and sized, rounded 
t o subangul ar red and seri citic-white 10- 15ntn rhyolite pebbles , red to pink, 
angular, 5-1 2111n chert pebbl es , darker green vol canic fragments and l-5mm quartz 
gra ins in a brick red matri x of rhyolite and chert grains , quartz, volcani c 
detritus , hemat i te and clay . Fragment s are matrix supported and compose 30-40% 
of the rock . Some dark bri ck-red siltstone layers are interleaved with the 
conglomerate. 

Samp ler: P. Anderson Date: 20 November, 1979 



THIN SECTION DESCRIPTION 

Site Number : M54 Sample Number: 154193 Code: 0103 

Percent Fragments: 33% Percent Matrix: 60% 

Percent Heavies & Mafics: 7% Stain: muddy brick red 

Rock Type: Deadman conglomerate Stratigraphic Group : Mazatza l Group 

FRAGMENTS : 

Type & color 

rhyolite 
quartz 

(percentages are based on 100% fra gments ) 

Percentage 

100% 
<1% 

Grain l ength variation 

9.0 - 2.0 mm 
2.1 - L.o rrm 

Roundness 

sub-angu lar 
sub-rounded 

1: 2 
1: l. 5 

MATRIX & HEAVIES : (pe r centages are based on 100% matrix & heavi~s) 

T:z:pe & color Pe r centage Size range Descrietion 

51 % 2.0 - .3 mm sericite- al tered , f low- banded, 
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phenocrys tic rhyolite 
qu artz 15% 2.0 - . 02 mm sub- rou nded and embayed (vo lcanic) 
sericite 24% <. U5 mm r ecrystallized plat es and masses 
specularite 3% . 17 - . 08 mm rounded detrital grains 
specu ·larite .,% . 08 - . 01 rrm recrysta l lized plates and patches 
hemati te 6% powdery inter st itial f ill i ngs and sta i n 

Cement: Hemat ite, serici te, recrysta lli zed specul arite. 

Interstit i a ls: Hemat ite , sericite and specu larite. 

Texture s and recrysta llization: Angular broken to euhedral matr i x quartz and rhyol itic 
f r agments are suppor ted in an inter stitial mass of fine- grained sericite . Vi rtually 
no grains are recrystallized. 

Structu res : Bedding is defined by elongation of largest to smallest rr.yo litic 
fragments and thin "::.hard"-li ke chi ps of rhyolite as well as matrix ser i cite . 

Comments on Genesis: As in M53, the rock i s derived by t he erosion of sole ly a 
hematiti c rhyolite terrain. 

Rock Name : Red rhyolite pebb le to granu le conglomerat e . 
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SITE AND SAMPLE DESCRIPTION 

Site Number: M 55 Samp le Number : 154 194 Code : D 103 

Loca t i on : S. Cactus Ridge Scintil lometer Counts: NO 

Quadrangle: r~azatza 1 Peak U Va lue (U by NT) ppm 5.9 

Sec., Twp, Ra.: 58, 8N , 9E Coord i nates: 

Geo l ogi c Unit : Deadman rhyolite-pebble cong lomerate 

Stratigraphic Gr oup : Mazatzal Grou p 

SITE GEOLOGY : Thi s sample location i s very close to the top of the Deadman 
quartzite and it s appearance is quite s imilar t o tha t of the basal porti on of 
the Mazatzal quartzite . The quartzite in the upper portions of the Deadman 
is well sorted , purple in co l or, and gener all y free of conglomerate. Lower 
in the sectior ,, hematite and specular ite content increases , grain si ze 
increa ses , and conglomerate fr agments become mor e ab undant. 

variabi l ity: The hemat ite and specu larite content of the quartzite is highly 
var i able ~nd i s responsible for most of the co l or changes . 

Sed imen t ary Struc t u re s : Planar and trough cross-bedding . 

Deposi tiona l Environment: Possib ly a near-shore marine or fluvi al environment 
as indi cated by poor sorting and by the si ze of the fragments. 

SAMPLE DESCRI PTION : This cong lomerate is matri x- supported, but has a 
str ikingly different grain- s i ze popu l ation: large {2-4cm) dark red hemat ite 
aphanitic rhyolite fragments are interspersed by 4- lOmm-long, rounded , white 
quartz and chert grains in a coarse-grained quar tzi t e t o grit- s i ze matri x. 
Fracture surfaces are coated with abundant red hemat i t e stain from the high 
content of hematite and specularite of the matrix . Detrital specu larite i s 
especially concentrated around the edges of the l arger rhyolite f ragmen t s. 
The rock is about 40% f lat rhyolite pebbl es, 20% quartz granul es , 30% matr i x 
and about 10% specularite. 

Samp ler: Date: 
20 November 1979 K. Wirth 
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THIN SECTION DESCRIPTION 

Site Number: M55 Sample Number: 154 194 Code: 0103 

Percent Fragments : 89% Percen t Matrix : 6% 

Percent Heavies & Mafics: 5% Stain : muddy brick r ed hemati e 

Rock Type : Deadrnan co ng lomerate Stratigraphic Gr ou p: Mazatzal Group 

FRAGME NTS : (percentages are based on 100% f ragment s) 

Type & color Percentage Grain length variation Roundness Axia l ratios 

rhyoi i te 100% 45 - 2.0 mm sub-rounded 1: 1. 5 

(rhyol i t e fragment s are seric iti c, fl ow banded and quar tz phenocrys ti c with patches 
or lc;ers of granophyri c crysta l lin i ty and layer s of strong hematite concen rat ion) 

MATRIX & HEAVIES : (percentages are based on 100% matr ix & heavies ) 

T;z:pe & co l or Percentase size ranse Description 

rhyo 1 ite 35% 2. 0 - .2 mm sub- rounded, somewhat elong~ e 
quartz 20% . 21 - . 02 mm broken embayPd euhedr al vol can ic crys tals 
specul arite 5% . 11 - . 06 rrm rounded gra i n~ 
specularite 13% powdery recryst all i zed with hematite 
hema tite 27% powdery mass ive opaque inter stitia 1 s and f i ne 

gr ains 
sericite 4% <.04 mm recrystalliz ed plates and ma sses 

Cement : Hematite and recryst a llized sericite and specu lari te . 

Interstitia l s : Hemat i t e, ser i cite and rec rystalliz ~d specu lar ite . 

Textures and recrystallization: Broken euhedral quartz matri x cryst a l s and ser i citic 
rhyoli te fragments l ie in an interstitial matrix of dark reddish brown t o bl ack 
hematitic mater ial with no recrysta llizat ion . 

Struc tures: Bedd ing structures are not defined in thi s sec tion because of large 
fragment s izes; the matrix fills essentially on ly one cavity between thr2e large 
rounded rhyolite pebbles . 

Comments on Genesis : As in M5 3 and M54 but even more obvious in this case , all of the 
matri x material is derived from weathering of rhyoliti c mater i al the same as the 
fragments , except with concentrations of heavies in the matrix . 

Ro ck Name : Red hematitic rhyol ite pebble conglomerate. 
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SITE AND SAMPLE DESCRIPTIO~ 

Si te Number : M 56 Sample Number: 154 195 Code : 0 102 

Locat io~: S. Cactus Pidge Scint i llometer Count s : NO 

Quad r a n 1e : azatzal Pea t.: Va l ue (t.: by IT) ppm 2.5 

Sec . , T1.. p. Ra. : 58 , 8 ,, 9E Coo rdinates: 34°02'40" ; 111° 27' 05" 

Geclr~i L Lnit : De odrrar granule conglomerate 

Stratigraphic Grou p : Mazatzal Grou p 

SITE GEOLOGY : This s a~ple s ite lies stratigraphically below sampl e s i t e 
~ 55. The quart7ite is dar purple in color and medium-grai ned. Rippl e 
markc , cros s-beds and hema ite- stained (reduc ion?) spots are presen 
throug hou the sec 10n. 

Variabil ity: See sample description for Si te ~ 57. 

Sed imer t ar: Struc u res: 
1n P- l2c~ th i ck se s . 

Some ri pple mark s , planar and trough cross- bed s 

De positiona l Environment : Relatively shallow-water, high ener gy envi ronment, 
either fluv1al or base of transgressi ve marine sequence with coarse channel 
deposits . 

SAMPLE DES CRIPTIOh : A granul e t o pebb l e conglomerate conta ins 5-35mrn 
l ong angu l ar rhyol ite fragments in a medium to coar se-gra ined matrix of 
mainly quartz and minor amount s of rhyoli t e. Intersti ti al t o mat ri x grains are 
thick illings of hematite and specularite . Fragment t ypes are ei ther large 
(1-4cm) elongate dark red rhyol ite and speculariti c rhyolite , or sma ll er 
more spherical 5-12mm long quartz , pink hematitic rhyolite or chert, and some 
jasper. Layers of elongate, soft hematitic cl ayey material partly defi ne 
bedding and ~ay repr esent rip- up layers from lower, more hemat i tic, strata . 

Sampler : K. Wirth Date: 20 November 1979 
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THIN SECTION DESCRIPTION 

Site Number: M56 Sample Number: 154195 Code : 01 02 

Percent Fragments : 13X Percent Matrix : 85% 

Percent Heavie s & Mafics : 4% Stain : pal e , muddy ~rick red 

Reck Type: Deadman grit Stratigraphic Group : Mazatzal Gro11p 

FRAGMENTS : (percentages are based on 100% fragments) 

T~ee & color Percentage Grain length variation Roundness Axial ratios 

rhyol ite 99% 5.0- 2.0 mm subrounded 1: 2 
quartz 1% 3.2 mm subrounded 1: 1. 5 
(rhyol ite i s either cher ty or granophyr ic , not 
hemat i tic) 

phenocrys ti c , and i s locall y 

MATRIX & HEAVIES : (per~entages are based on 100% matrix & heavies ) 

Tyee & color 
rhyolite 
quartz 
sericite 
specularite 
hematite 

Percentage Size range 

14% 2.0- .3 mm 
74% 1.6-. 02 mm 
6% <.04 mm 
1% powdery 
5% powdery 

Descrietion 

subrounded, phenocrystic 
subrounded 
recrystallized plates and masses 
recrystallized plates and masses 
i nterst itial gra ins and masses 

Cement: HP.mat ite, recrystall ized serici te and specularite . 

Inters ti tia l s : Hematite, sericite and specu larite. 

Textures and recr ystallization : Rounded quartz grains and polycrystalli ne 
quart zose rhyolite fragme nts contact and are sutured to partly interlock ing 
with an i nterstitia l matr i x of either sericite or hematite . 

Structures: Bedding i s poorly defined because of the lack of segregation of 
different grain sizes, but quartz is aligned in beddi ng trains . Essentially 
unfol i a ted. 

Comments on Genesis : Relatively pure quartzose sediment with rhyolite and 
hematite from the hematitic rhyolite source terrain. 

Rock Name : Hemat itic quartzose rhyolite-fragment grit. 



SITE AND SAMPLE DESCRIPTION 

Site Numb 'r : M 57 Sample Number : 154196 Code: 0 203 

Location: S. Cactus Ridge Scintillometer Count s: NO 

Quadrangle: Maza tz al Peak U Value (U by NT) ppm : 2. 8 

Sec., TVJp , Ra.: Sl7, 8N , 9E Coord inate s : 

Geologic Unit: Deadman pebb le conglomerate 

St ratigraphic Gr oup: Mazatzal Group 

SITE GEOLOGY : Same as s ite M 56 

Variabi l it y: 

Sedimenta ry Struc t u r es : 

Depos it ional Environment: 

SAMPLE DESCRIPTION : Except for the presence of strong foli at ion or 
shear1ng, this sampl e is s imilar in appearance to the one sampled at Site 
M 55. Thi s sample does not contain t he smal ler generation of quartz grit 
that i s present in the Site 55 sample . Instead, pink to red-col or ed 
rhyolite fragments occur as fragments ranging from l-50rrm in length. 
Fragments are sub-angu lar and are significantly flattened by deformation. 
Recrystallized quartz is seen around the edges of some fragments, and 
elsewhere, white quartz mater i al represents deformed quartzit e fragments . 

402 

Sampler: K. Wirth Date: 20 November 1979 
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THIN SECTION DESCRIPTION 

Site Number: M57 Sample Number: 154196 Code: 0203 

Percent Fragments: 60% Percent Matrix: 36% 

Percent Heavies & Mafics: 4% Stain: muddy brick red hematite 

Rock Type :Deadman conglomerate Stratigraphic Group: Mazatzal Group 

FRAGME NTS : (percentages are based on 100% fragments) 

Type & color Percentage Grain length variation Roundness Axial ratios 
rhyo lite 100% 24.0- 2.0 subangular 1:2 

(rhyolite fragment s are sericitic to siliceous and granophyric, quite patchy 
and mott led, but not phenocrystic ) 

MATRIX & HEAVIES : (percentages are based on 100% matrix &.heavies ) 

Type & color 
rhyolite 
quartz 
seric ite- clay 
specular i te 
hemat ite 
zircon 

Percentage Size range Description 

Cement : 

5% 2.0-. 3 mm 
55% 1.1- .02 mm 
27% <. 03 mm 
7% powdery 
5% powdery 
1% <.05 mm 

subrounded, altered to sericite 
subrounded, clear volcanic crystals 
recrystallized plates and masses 
recrystallized with hematite 
interstitial grains and massive 
altered 

Hemati t e , specularite, sericite . 

Interstitials : Hematite , specularite, sericite, some clay. 

Textures and recrystallization: Sericite with hematite and recrystallized 
specu 1arite are foliated around matrix quartz grains to give an "augen" 
effect, which i s part of the foliated character of the rock. Quartz i s 
strained, polygon ized and sutured but not strongly recrystallized. 
Structures: Rhyo lite fragments are sheared and flattened into subparallel 
alignment with fo liated matrix material as a result of deformation. 

Comments on Genesis: Conglomerate is totally a product of the erosion of a 
rhyoli t e terrain, with little transportation, rounding or alteration of the 
vol cani c fragments or matri x mater i al, and it contains no exotic clasts. 

Rock Name : red rhyolite fragment conglomerate 
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SITE AND SAMPLE DESCRIPTION 

Site Number : M 58 Sample Number : 154197 Code: D 103 

Location: S . Cactus Ridge Scintillometer Counts: 150 cps 

Quadrangle: Ma za tza l Peak U Value (U by NT) ppm : 3.20 

Sec ., Tv1p , Ra.: 51 8, 81· , 9E Coordinates : 34 °02'01"; 111 °27' 41 " 

Geologic Unit : ba sal Dea dman congl ome rate 

Stratigraphic Group : Ma za tza 1 Grou p 

SITE GEOLOGY : Down the ridge from 7579 ' Peak, the base of the Deadman is 
a hematit ic conglomerate made up almost entirel y of angular to s ligh t ly rounded 
rhyoli te fragments in a very fine grained matrix, either si l t or volcani c material. 
ThL fi ne grai ned layers are well sorted but the congl omerate l ayers are very poorly 
sorted. Qua r tzi te and ja sper pebbles are almo st non-exi stant i n the ba sal few 
me ers . 

Variability: Clasts range from si lt to pebbl e size 
Quartz and specularite veins cut the outcrop 

Sed imenta ry Struc t u res : No sedimentary structures ot her than bedding ar e vi sible. 

Depositiona l Environment: Presumabl y ba se of marine sequence or river channel 
deposi t. 

SAMPLE DESCRIPTION (by P. A. ) 
The sampl e i s a striki ng conglomera te of highly angular fragments of red, siliceous 
f low banded rhyol i te exactly the same as the flow-banded, si li ceous rhyoli te i n 
outcrop immediately below the conglomerate at thi s point; hence t he conglomerate 
i s resi dual , not transported . A va r iety of pal e red t o maroon angular r hyolite 
cl ast s from 13 t o 45mm long are supported in a matrix of broken, angul ar, 
5 t o O.l mm rhyoli tic material . The increased hematite content of the ma tr i x 
(5-10% hematite , 50% matri x) gi ves it a much darker , brick red appearance. 

Sampler: J. Trembly Date: 20 November, 1979 
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THIN SECTION DESCRIPTION 

Site Number: M58 Sample Number: 154197 Code: 0103 

Percent Matrix: 37% Percent Fragments: 55% 

Percent Heavies & Mafics: 8% Stain: brick red hemat ite 

Rock Type: Deadman conglomerate Stratigraphi c Gr oup: Mazatzal Grou p 

FRAGME NTS : (percentages are based on 100% fragments) 

Iype & color Percentage Grain l e ngt h variation Roundness Axial ratios 
rhyo lite 100% 31.5-2.0 mm subangular 1: 2 

(rhyolite fragments are a peculiar spotty type of aphanitic rhyolite wi th 
some di spersed hemat ite and unusua l radial growth of small quartz clusters) 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies) 

T:z:ee & co l or Per centa~e Size ran~e Description 

rhyolite 18% 2.0- .3 rrm subangular 
quartz 63% 1.6- . 02 ITill subrounded 
sericite- clay 3% <.02 mm recrysta lli zed plates and masses 
specu 1 ar ite 4% .26-. 06 mm rounded 
specu l arit~ 1% powdery recrystallized with hemat ite 
hematite 11 % powdery interst i tial gra i ns and masses 

Cement : Hematite , recrysta llized ser i cite and specularite. 

Interstit i als : Hemat ite, sericite, recrystallized specular i te. 

Textures and recrystallization: Matrix is fine-grained rounded to sub
angul ar, partly polygonized but littl e-recrystallized quartz in a matrix of 
abundant red hematite, cryptocrystalline si l ica and clay. Sericite occurs 
at fragmen t edges. 
Struc tures : Neither matrix nor fragme nts appear bedded or fo l iated; a 
specularite vein cuts through the samp le. 

Comments on Genesis: Except for stronger concentration of hematite in the 
matrix, the fragments and matrix are close in composition and the rock 
appears t o have been wholly derived by erosion of a rhyolite terrain. 

Rock Name : hematit ic rhyolite pebble conglomerate 
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SITE AND SAMPLE DESCRIPTION 

Site Number : M 59 Sample Number: 1541 98 Code : D 102 

Location : S. Cactus Ridge Scintillometer Counts: 75 cps 

Quadrangle : Mazatzal Peak U Value (U by NT) ppm : 3. 70 

Sec ., Twp , Ra.: 518 , 81 , 9E Coo rdinates: 34 °02'01 " ; 111 °27' 41" 

Geolog i c Unit: Deadman congl omerate 

Stratigraphic Group: Mazatzal Group 

SITE GEOLOGY : Above the basal conglomerate of M 58 is a series of interbedded 
si ltstones and congl omerates ranging in color from speculariti c black, to 
hemat itic red, to a pa l e orange. Grain sizes range from silt t o cobb le; bed 
thickness ranges from 5-SOcm. Most clasts are of pink, maroon and pal e 
rhyoli te, some are pebbl e to granule- size quartz i te (a bou t 20%), and les s 
than 5% are ja sper . 

Variability: Sorting and rounding of pebbles vary from bed to bed. 

Sedimentary Structures: Hema tite and specu la rite banding outlines bedding . 
Above the sample , cross beds and ripple marks are present. 

Depos it ional Environment : A shallow wa ter envi ronment beginning with residua l 
conglomerate and grad ing upwards to a beach environment with wave action . 

SAMPLE DESCRIPTION : (by P. A.) 
Conglomerate consists of subrounded dark bri ck-red to ora nge and pink rhyolite 
cla sts 8-20mm long supported i n a siliceous or cherty matrix (60% of rock) of 
quartzo-feldspathic, lighter-colored rhyolitic materia l. Intersti tia l and 
detrital specula rite is concentrated into planes parall el t o bedding or cross 
beddi ng . The conglomerates are locally in contact with strongly hematitic
stained, bri ck- red siltstones . 

Sample r : J. Trembly Date: 20 November, 1979 
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THIN SECTION DESCRIPTION 

Site Number: M59 San:ple Number: 154198 Code: D 102 

Percent Fragments: 45% Percent Matrix : 53% 

Percent Heavies & Mafics : 2% Stain: muddy brick-red hematite 

Rock Type: Deadman conglomerate Stratigraphic Group : Mazatzal Group 

FRAGMENTS : (percentages are based on 100% fragments) 

Type & color Percentage Grain length variation Roundness Axial ratios 

rhyolite 100% 55-4mm angu lartosubrv. -.ded l:l5tol : l. 5 
{rhyolite is hi ghly sericitic, f ine grained, somev1hat quartz pne . ~ '1rrys tic and 
hematite sta ined ; some is hemat i t e- specularite banded ) 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies ) 

Type & color 

rhyolite 
quart z 
sericite 
hematite 
specularite 
f eldspar 
zircon 

Cement: 

Percentage 

15% 
31% 
48% 

2% 
1% 
3% 

<1% 

Sericite . 

Size range 

2. 0-0. 5 mm 
1. 0-0.01 mm 
. 01- .005 mm 
powdery 
. 3- . 08 mm 
. 5-. 1 mm 
.07 mm 

Description 

aphanitic quartz- sericite 
subrounded, broken euhedral vo l canic 
interstitial matrix mat 
stai n around rhyolite fragments 
subrounded detrital 
poor ly twinned, probab ly albite-orthoc lase 
subhedral 

Inters t itials : Seri c ite, quartz, fe l dspar, hematite. 

Textures and recrysta l lization: Texture dominant ly j aspery, hematite- s taine~ , f low 
banded rhyolite fragments supported in a matri x of sericite; most fragments are 
aphanit i c quartz - seri ci te, matri x i s overwhelming ly a mass of inter locking 
serici t e gra i ns ; essent i al ly unrecrystallized . 
Struc tures: Fr agment s show no obvi ous subparall el alignment; mat ri x not bedded 
or fo li at ed . 

Couunen t s on Genesis: Derived by eros ion so le ly of a nearby sericitic rhyolite 
ter ra in in which the rhyolite was hematite-stained, speculariti c, flow banded, 
quar tz phenocryst ic , and contai ned altered feldspar and zircon. 

Rock Name : Hematitic rhyolite-fragment conglomerate. 
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SITE AND SAMPLE DESCRIPTION 

Site Number: M 60 Sample Number: 154199 Code : D 103 

Location : S. Ca ctus Ridge Scintillometer Counts : 75 cps 

Quadrangle : Mazatzal Peak U Value (U by NT) ppm : 2.20 

Sec ., Tvtp, Ra . : 518 , 8N , 9E Coordinates: 34 °02' i 1 "; 111 °27 ' 49" 

Geologi c Unit : upper Deadma n conglomerate 

Stratigraphic Group: Mazatzal Grou p 

SITE GEOLOGY : In the upper 35m of the cliffs below 7579 peak, 25m of pinkish-
purple , cl 1ff forming quartzites are overlain by a pebble conglomerate of 
dominantl y pink and purpie subrounded rhyolite clasts wi th about 10% whi te , 
rounded quartz and l ess than 5% j asper. The matri x i s medium grained quartz 
sand wi th some specul ar i te l ayers . Bedding i s good , sorting poor. 

Variabi l i t y : Conglomerate is found i n 5-l Ocm thick beds with l- 3cm th i ck beds 
of quartz i te between. 

Sedimentary Structures: Congl omerate does not appear to be imbr icated , but 
cro ss beds are vi sibl e ; no rippl es or mud cracks are vi sibl e . 

Depositional Environment: 
shore ma r ine or f luvi al. 

SAMPLE DESCRIPTION : 

Shallow wa ter , flu~tuat i n g energy conditi ons, near-

(by P. A. ) 
A whi t i sh matrix of coarse sand-to grit-size quartz and finer grained, detrital 
Gut sparkl y specul ar ite supports 40% fragments, consi sting ma inl y of 20-30mm 
dark t o bric k red rhyolite, 8-12mm quartz and uncommon pinki sh quartzite. The 
specula r ite i s well concentrated in to l-3mm layers, interstitially ·)et;.;een 
rhyol i te clasts , and in poorly developed cross-bed planes. The quartz matri x 
where non-speculariti c i s pink and obviously much more matu re than the previous 
two samples at lower strati ~raphi c posi tions . 

Sampler : J . Trembly Date: 20 November, 1979 
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THIN SECTION DESCRIPTION 

Site Number : M60 Sample Number: 154199 Code: 0103 

Percent Fragments : 18% Percent Matrix: 74% 

Percent Heavies & Mafics: 8% Stain : pal e pink hematite 

Rock Type: Deadman conglomerate Stratigraphic Group: Mazatzal Group 

FRAGMENTS : (percentages are based on 100% f ragments ) 

T~Ee & co lor Percentase Gra i n lensth variation Roundness Axial r a tios 

rhyo lite 47% 14-2. 0 mm angu lar 1: 2 
quart z 38% 7. 8-2 . 0 mm subangular 1: 1. 5 
chert 15% 4.5 rrvn angu l ar 1: 2 

( rhyo 1 ite fragmen ts are hematitic , aphanitic and seri citic). 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies ) 

T~Ee & color Percentase size ranse Des c riEtion 

quartz 65% 2- .02 mm subrounded and recrystallized 
chert 2% 2-.4 mm subrounded 
rhyoli t e 6% 2- .6 mm subangu lar 
specu larite 8% .9-. 05 rrm rounded gr ai ns 
hemat ite <1% powdery fine interstiti al grains and stain 
zircon <1% . 18-.08 rounded 
sericite- clay 18% <. 04 mm recrystall ized plates and masses 

Cement : Mai nly recrystallized sericite and quartz, minor hematite. 

Inters t itials : Sericite, recrystallized quartz and hematite . 

Textures and rec rystallization: Quartz is undulos e, sut ured and somewhat 
pol ygonized; specu larite shows rounded detrital t extur e; seri cite and cl ay 
fill t he interst ices and some times interfinger with recrysta llized quart z 
and sutured grains . 
Struc tures: Bedding planes are wel l def ined by thin beds of specularite 
concentrations and by layers of cong lomerate alternating with moderately 
well - sorted quartzite . 

Comments on Genesis: A specularite-ri ch rhyolite source terrain is indi cated ; 
deposited under marine or fluvial conditions to account for cross beds and 
bedded specu larite layers; little deformed. 

Rock Name : specu larite bedded rhyolite-quartz conglomerate and grit 
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SITE AND SAMPLE DESCRIPTION 

Site Number : M 61 Sample Number: 154200 Code : D 203 

Location: S. Cactus Ridge Scintillometer Counts : ND 

Quadrang l e: Mazatza l Pea k U Va l ue (U by NT ) ppm : 2.80 

Sec . , Twp, Ra.: Sl 8, 81, 9E Coordinates: 34°02 '1 0" ; 111 "27'50" 

Geologic Unit : upper Deadman conglomerate 

Stratigraphic Group: Maza t za 1 Group 

SITE GEOLOGY : Below 7579 Peak, nea r tht stratigraphi c equi va l ent of M 60 is a 
strongly specularitic zone right at the t op of pebble-to cobble- si ze, sparse 
congl omera te in a grit t o coarse-grained sand- size quartz-rich matri x. With in 
t he specularit ic zone there are some large cobbles of specula ri tic quartzite , 
poss ibly ripped up from underlying Dea dma n strata . Most of the fragment s are 
ei t her bla ck, specularite-rich ones , or bright red , phenoc ryst i c rhyolite. 

Variability : The grit and granul e conglomera te varies f rom 60t red jasper-
li ke rhyol i te, 30% quartz and 1 0~ speculari te f ra~nents, to areas where onl y 
rhyo l i t e and quartzite pebbl es from the unj erlying strata are seen . 

Sed imentary Struc t u res: Good bedding, well developed graded bedding, and heavy
mi neral concentrati ons on bedding and cros s- be dd ing pl anes . 

Deposi tional Envi ronment: Higher energy near- shore marine or fluv ial ( river 
channel ) deposit t o cau se ri pping up of l ower l ayers. 

SAMPLE DESCRIPTION : Angular, 7- 13mm red rhyolite fragments, subangul ar , 
5-lOmm white quartz grains , 8-25mm flat maroon sl ate chi ps and highly variabl e 
size (5-60mm) dark redd ish- brown to black specul arite fra gments compose t he 
f ragments in a pebbl e conglomerate tha t i s 55% wh ite quartz, specu larite and 
smal l rock-c hi p matri x. Most pebbles in some layers are flat (1 :10 ra tios) 
suggestin g t hat they represent ripped up bed s of subj acent strata. The 
specularite pebbl es and cobbl es range from about a 50% specularit ic quar tz i te , 
t o pure specularite . 

Sampler : P. Anderson Date : 20 November , 1979 
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THIN SECTION DESCRIPTION 

Si te Number : M61 Samp le Number: 154200 Code: 0203 

Percent Fragments: 26% Percent Matrix : 42% 

Percent Heavies & Mafics: 32% s tain : dense bri ck red 

Rock Type : Deadman cong lomer ate Stra tigraphic Group : Mau.t za 1 Group 

FRAGMENTS : (percentages are based on 100% fragments ) 

Tne & color Percentase Grain 1ensth variation Roundness Axial ratios 

Jasper 30% 14 - 4. 5 rrrn sub -angular 1: 3 
quartz 20% 4.5 - 2.0 mm sub-rou nded 1: 1. 5 
specu larite 50% 22 - 5.0 mm sub-angular 1 : 4 

(specularitic fragments are black whereas j asper i s bright br i ck red) 

MATRIX ~ HEAVIES : (pe r centages are ba sed on 100% matrix & heavies) 

T;::Ee & colo r Per<'enta~e Size range DescriEtion 
quartz 49% 2.0 - . 03 mn sub-angular gr ains 
specularite 8% .38 - .09 mm rounded det rital grains 
specularite 28% . 1 - . 01 mm interstitial mat containing detntal 

specu lar ite 
hematite 9% powdery with recrysta lli zed specular ite 
clay-seri cile 6% <. .009 mm in t erstitial matrix masses 
zircon ' 1% . 08 mm rou nded grains 

Cement : Ma1 nly hematite and specularite. 

Interstitials : Hematite r ecrysta l lized quar tz, specu larite and c lay. 

Textures and r ecrystallization: Angul ~r to sub- rounded quartz grains are supported in 
a matrix of opaque hematite and specu larite as di sconnected grains with little or no 
recrystallization; locally inter stitial c lay and s ilty materi al are found i n the 
ma trix . 
Struc ture s : The rock is made up of a 2 em-wide bed of specularite, jasper and 
lar ger, mor e rounded quartz grains w·th littl e interst itial matri x material, and 
5 to 6 em thick beds of finer grained hematite-quartz- specu larite material without 
fragmen ts. 
Comments on Genesis : Poorly sorted angular natur e of matri A and finer grains contrast 
to Mazatzal quartzites, hi gh specularite and hemati t e cont~nt 1ndicate an environment 
concent rating heavy mine r als. 

Rock Name : Specu larite-rich quartzite and conglomerate. 
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SITE AND SAMPLE DESCRIPT ION 

Site Number : M 62 Sampl e Number : 154 201 Code: D 202 

Locat io n : Y-Bar Ba si n Scinti l l ometer Counts: NO 

Qua drang le: Mazatzal Peak U Va l ue (U by NT ) ppm : 1. 20 

Coo rdina tes : 34°02'45" ; 111 '28'02' 

Geologic Unit : uppe rmos Deadman granule congl omerate 

Stra tigra phic Group: Mazatzal Group 

SITE GEOLOGY : In the core of t he synformal f ol d of Deadman quartz ite of 
Y-Bar Basin, at thP uppe rmost Deadma n stra ta , there are several 20-60cm- t hi ck 
l~yprs of granule conglomerate that were samp l ed becau se of their greater maturi ty, 
~or ing and roundness han lower Deadman conglomerates. The gran ul e to pebble 
congl 1mera es hue con tain abundant quartz , chert, r hyol ite and jasper in a 
hema i ic gn - o coa rse sand- s ize qua r tz - rich matr i x. 

Va riability: Graw si ze di s tributi on is typi cally bi modal regard l ess of bed. 
Some larger pebbles o specul arite-ri ch grit are present in t he conglomerate 
c ind1ca e a r1p-up origin f or these pebbles . 

Sedimentary St ru c t u res: 
markc no eo 

Trough and planar cross bedding common; no ripple 

De posi t iona l Environwent : Fluctuating energy condit i ons i n a shall ow wate r marine 
or bra i ded-stream f l uvial env i ronment, wi t h higher energy pul ses causing rip- up 
of lower strata . 

SAMPLE DESCRIPTION Dark reddish brown and white, 6 to 18mm-size round ed, 
relati vel y equant pebbles lie i n a pal e ma roon qua r tz- hematite matri x. The 
dares redd ish brown to black fragments are specularit i c quar tz ite , specu l arite , 
and specula rit ic or hematitic , aphanitic rhyol i t e. Bri ght red fragments a re 
hemat itic soft rhyoli t e and j asper, both of whic h are mo re angular and el ongate. 
The gray to whi t e, pal e-col ored pebbl es are chert and vei n quartz , both of wh ich 
are gradati onal into t he grain-si ze range of the quartz-rich gritty matrix 
ma eria l. 

Sampler : P. And er son Date: 20 November , 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Numbe r: M 63 Sample Number: 154202 Code: R 004 

Loca tion : S. Cactus Ridge Scintillometer Counts: NO 

Quadra ngle : Mazatza l Peak U V a 1 u e (U by NT) ppm 3 , 4 

Se c . , Twp, Ra. : 58, 8N , 9E Coord inates: 34 °02'41"; ll P 27' 04" 

Geo logic Uni t: Rhyol ite pebble conglomerate 

Stratigraphic Gr oup: Red rock rhyolite (Alder Gr oup) 

SITE GEOLOGY : The samp l e s ite is at the base of the Deadman quartzite . 
Bedd ing in the quartzite str i kes N 30° E and dips 65° NW and is unconformable 
on the underlyi ng f low-banded r hyo li t e which st ri kes N 10° W and dips 60° SW. 

variabi l ity : The rhyolite can be divided i nto three ma in types : (l) pink 
ignimbrite with aphanit i c , e lonqate 20-30mm-long flattened , pumm ice fragments ; 
(2) aggl omerate or conglomerate with 20- 30mm-long, an gu lar pink fragments of 
flow-banded rhyolite i n a red rhyolitic matrix (which was samp led}; and 
(3) flow- banded rhyol ite of l-5mm- th i ck alternating laye r s. Plunge of minor 
fold axes in the rhyolite is N 28° W at 65°. 

Sedimenta r y St ruc tures: A marked discordance of beddi ng atti t udes i s f ound 
across the unconformity. 

Deposit i onal Environment : Su baqueous or subaerial, intravolcani c . 

SAMPLE DESCRIPTION : The rhyolite conglomerate or agglomerate consists 
of broken angu lar l -6cm fragments of pi nk, finely flow-banded rhyolite , 
lesser pale aphan itic r hyol ite and white rhyolite granophyre in a red matrix 
of rhyolitic ma t eria l including broken fragments of flow-banded rhyolite, 
br ight red aphani tic r hyo lite, volcan ic feldspars, quartz and hemati t e
stained , al tered rhyol i t i c glass material. 

Samp l er : K. Wirth Date : 
20 November 1979 
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THIN SECTION DESCRIPTION 

Site Number: M63 Sample Number: 154202 Code: R004 

Percent Fragments: 78% Percent Matrix: 18% 

Percent Heavies & Mafics: 4% Stain: orange to red-brown hematite 

Rock Type: rhyo 1 i t e breccia Stratigraphic Group: Red Rock rhyolite 

FRAGMENTS : (percentages are based on 100% fragments ) 

Type & color Percentage Grain length variation Roundness Axial ratios 

rhyolite 100% 15 - 2.0 mm angular i:l.5 
(fragments are pal e orange , aphanitic to locally 
fragment s , now ent irely a fi ne-grained mos a1c of 
phenocryst s) . 

feldspar-micro-phenocrystic rhyolite 
q~artz, sericite and clay, including 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies) 

T:z:pe & color Percenta~e Size ran~e Description 

seri ci te and 68% .05 - . 001 mm massive interstitia l an gu lar networ ks of 
clay fine crystal mats 

quartz 20% 1. 0 - . 05 mm fine grained intersti tial grain networks 
hematite 12% powdery earthy hematite concentrated on fracture 

networks 

Cement : Hemat ite. 

Interstitials: Seric ite , clay and quartz. 

Textures and recrystallization: Rhyolite fragment s comp letely recrystallized to a 
finely t extured, weakly fol iated mosaic of quartz, clay, seri ci t e and hematite; 
concentra t ions and segregations of quar tz, sericite, clay and hematite comprise the 
matr ix. 
Structures : Dark hematite-stained matr ix ma ter ial forms an interlaced network 
between angul ar breccia fragment s . 

comments on Genesis: An autogenous (self-generated) rhyolitic breccia of identical 
compositi on matrix and fragments with the matrix more strongly altered. 

Rock Name: Hematitic autogenous rhyolitic breccia. 
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SITE AND SAMPLE DESCRIPTION 

Site Number: M 64 Sample Number: 154203 Code: K 012 

Location: N. 4-Bar Bas i n Scintillometer Counts: 66 cps 

Quadrangle: Mazatzal Peak U Value (U by NT) ppm 1.0 

Sec ., T~p , Ra.: 58, 8N, 9E Coordinates: 

Geolog i c Unit: altered Maverick grit 

Stratigraphic Gr oup: Mazatzal Group 

SITE GEOLOGY : On the saddle north of Y-Bar basin the Maverick shale unit 
conta1ns one of the characteristic jasper-chert-quartz grit units that are 
usually a di stinct green. The grit layers here are black and appear dark
colored to pos s ibly specularit ic. Mor e likely though is that the grit is 
altered and carbon-bearing, either by lat er volcanic processes or during 
burning i n an Ind ian Pi nyon burn mound. The sampl e i s tak en to see if the 
alteration has affect ed the U values or trace elements. 

Variabili t y : The grit i s a var iant of thin ly bedded shal e . 

Sed i men tary Structures: None apparent except for bedding. 

De pos itional Environmen t: Quiet-water marine or lacustri ne, likely a back-bay 
deposit in a near-shore mari ne environment. 

SAMPLE DESCRI PTI ON : Layers lcm t hick of fine-grained gray sandstone to 
si ltstone are interbedded with th icker layers of conglomerate,2 -4~ grit-size 
fragments of r ed j asper, quartz, chert, and black fragment s . The black 
color of these fragment s and the general gray color of the rock is believed 
to be caused by later alteration. 

Sampler: K. Wirth and P. Ander son Date: 21 ~ovember 1979 
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THIN SECTION DESCRIPTION 

Site Number: M64 Sample Number: 154203 Code: K 112 

Percent Fragments: 35% Percent Matrix : 59% 

Percent Heavies & Mafics: 6% Stain : blackish brown 

Rock Type : Maverick cong lomerate Stratigraphic Group: Mazatza l Group 

FRAGMENTS : (percentages are based on 100% f ragments ) 

T:z:ee & co lor Percentase Grain lensth variation Roundness Axial ratios 

quartz 33% 4.5 - 2.0 rrvn sub-rou nded 1: 1. 5 
j asper 11 % 4. 5 2. 0 rrm sub- angu lar 1: 2 
chert 15% 3. 5 - 2.0 mm sub-angu lar 1: 2 
hematitic 31% 3.4 - 2. 0 mm sub-rounded 1: 2 si ltst one 
specularitic 10% 3. 5 - 2.0 rrm sub-angular 1 : 2 
fragments 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies) 

T:z:ee & color Percentase Size ranse Descrietion 
quartz 76% 2. 0 - . 02 mm sub-rounded and rec"'ystalli zed 
jasper 3% 2. 0 .4 mm sub-rounded 
cher t 9% 2. 0 - . 2 rrm sub-rounded 
hematite-r ich 2% 2. 0 - . 3 mm sub- angu l ar fraal!!ent s 
specular ite <1% .4 - . 11 mm rounded grains 
specul arite 1% powdery recrystallized with hematite 
hematite 6% powdery f ine interst iti al grains and sta in 
zircon <1% . 16 - . 1 mm rounded grains 
sericite 3% <.02 mm recrysta lli zed plates and masses 

Cement: Recrystallized quartz , seri cite, specular i te, and hematite . 

Interstitials : Angular quartz, sericite, specu lar ite, and hematite. 

Textures and recrystallization: Most quartz is unrecrystallized, some chert i s 
recrystallized, some larger quartz fragme nts are composite; matr ix quartz di sp l ays 
pr imary angular gr ain habit with int erst itial serici te and hemat ite . 

Struc tures: A 1 em-thick bed of sil tstone , a 2 em-th ick bed of fragment-packed 
conglomerate and 2 to 3 em of sparse-fragment conglomerate make up well - def ined 
bedding. 

Comments on Genesis: The fine-grai ned silt-size matri x and argi ll aceous nature is 
typica l of Maver ick unit; po lymicti·c poorly sorted fragments also characterize Maverick 
cong lomerate ; co loration may be because of burn ing . 

Rock Name: Polymictic granu le conglomerate and siltstone . 
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SITE AND SAMPLE DESCRIPTION 

Site Number : M 65 Sample Number: 154204 Code: D 203 

Location : N. Cactus Ridge Scintil l ometer Counts: 245 cps 

Quadrangl e: Mazatzal Peak U Value (U by NT) ppm : 13. 20 

Sec., Tv1p, Ra . : se , Br , 9E Coordinates : 34 °03 I 23" ; 11 P26 I 51 II 

Geologic Unit: specula r itic Deadman congl omerate 

Stratigraphic Group: Maza tza 1 Group 

SITE GEOLOGY The Deadma n quartzite north of Y-Bar Tan ks contains pebbl e 
conglomerate layers 3 t o 6m t hick tha t are strongl y specularitic and very dark 
brick red t o reddi sh brown to bla ck in color. Nea rly all of the l-2cm- si ze 
fragm ent s and all of the matrix are st rongl y specularitic, making it diff icult 
to see the pebbl es from a di stance. 

Variabi lity : The conglomerates are inte rbedded with deep maroon to da rk 
reddish brown quartzites, all of whi ch is genera lly hi gh in hematite. Grain s ize 
is stratigraphi cal)y controlled. 

Sed imentary Structures: Cross beds abundant; some r ipple marks , possibly mud 
crac ks in hematit i c si ltstones and shales . 

Depos itional Environment : Shallo1·1 water, near-shore mari ne, possibly i n-
terti da l ; also po ssibly fluvi al, bra ided channel deposit with abundant specularite 
in source area. 

SAMPLE DESCRIPTION Large da rk reddish brown, highly hemat itic. rhyolite or 
specuiarite-rich fragments have a l-2mm rind of bl ack specularite recrystallized 
a round them. These and othe r , less hematitic, li ghter red chert, rhyol i t e or 
jasper f ragments (total fragments 45%) are supported in a specula r ite-hematite 
ri ch, brick-red matri x of quartzose, cherty , rhyol itic and hemati tic ma terial 
of medi um-to coarse-grained sand sizes. Fragments are angula r to rounded and 
poorly sorted . 

Sampler: P. Anderson Date: 21 November, 1979 
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THIN SECTION uESCRI PTION 

Site Number: M65 Sample Numbe r: 154204 Code: 0203 

Percent Fragments: 37% Percent Matrix: 41% 

Percent Heavies & Mafics : 22% Stain : dark red-bro\fm specu larite 

Rock Type : Deadman cong lomerate Stratigraphic Gr oup: Mazatzal Group 

FRAGMENTS : (percentages are based on 100% fragments) 

Type & co lor Percentage Grain length variation Roundness Axial ratios 

hemat itic 
rhyol i te 

hematitic 
s i it stone 

specularitic 
conglomerate 

( rhyo 1 ite is 

60% 

15% 

25% 

quartz 

rounded to 
13. 0- 2.0 mm subangular 1 : 3 

6.0- 4. 0 mm subrounded 1: l. 5 

14. 0- 3.0 mm subrounded 1: 2.5 

phenocrystic to granophyr i c, aphanitic and highly specu1aritic) 

MATRIX & HEAVIES . (pe r centages are based on 100% matrix & heavies ) 

Type & color 

quartz 

ser icite 
specu larite 
specula rite 

hematite 

zircon 

Percentage 

56% 

12% 
10% 
15% 

6% 

1% 

Size range 

2. 0-. 08 mm 

.2-.005 mm 
1. 0-.03 mm 
. 01- . 005 mm 

. 1 mrn-powdery 

.07-.005 mm 

Description 

clear, angular t o rounded, embayed volcanic 
crys la l s with nonvo1canic gr ains . 

interstit ial fi llings between quartz grains 
rounded detrital grains 
finely recrysta llized masses over detr i tal 
grains 

stain of fragments, matri x and as re
crystallized masses 

detrital , subhedral 

Cement : Hemat ite, specularite, sericite , quartz. 

Interstitials : Specularite, seric ite, quartz , hematite, zircon. 

Textu r es and recrystallization: Hi ghly unusual textu re in that specularite is 
concentrated around fragment peripheries as det rital grains and tine ly re
crysta llized masses; detrital quartz shapes are perfectly preserved by matrix 
specularite , seric i te i s inter stitial. 
Structures: Fragments are crude ly aligned to form bedding; pecul iar conglomerate 
fragments cons i st of fragment s and matri x encased in a ball of recrystallized 
specu larite. 

Comments on Genesis: Rock derived mostly by erosion of highly specularite- rich 
rhyolite terrain, specu laritic cong lome rate fragments are intraformational and 
result from s lumping of dense and specularite-rich layers . 

Rock Name: Specularite-fragment granule conglomerate 
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SITE AND SAMPLE DESCRIPTION 

Site Number: M 66 Sample Number: 154205 Code : 0 203 

Location : N. Cactus Ridge Scintillometer Counts: 120 cps 

Quadrangle: Mazatzal Peak U Value (U by NT) ppm :7.60 

Sec . , Twp, Ra. : 58, Br , 9E Coordinates: 34 °03'26"; 111 °26' 42" 

Geologic Unit : specula ritic Deadman cong·lomerate 

Stratigraphic Group: Mazatzal Group 

SITE GEOLOGY : Close to M 65, and with the same general site geology are other 
specularite ri ch area s where hematiti c iron-stain migration fronts are seen to cut 
through cross bedding of some units. This is s imilar to the specularite-rich rinds 
on fragments in M 65 where parts of the rocks are so iron rich that hematite i s 
mobile in the oxidiz ing surface environment. However, elsewhere, fragments rich in 
bedded specularite material indicate primary specula rite-rich beds. These are now 
broken, tw is ted, rol led and f ra gmented by sed imentary action t o form an int ra
formati onal, rip-up specula rite-fragment conglomerate. Thi s material i s sampled 
as M 66. The dominance of rhyolite fragments with hi gh specula rite suggests that 
the specularite came from the rhyolite source terrain. 
Variabi lity: 

Sedimentary Struc tures : Good bedding, dis turbed bedding and scour- cha nnel 
structures are seen in the unit . 

Depositional Environment: Relatively shallow water, high energy deposit i onal 
env ironment, either near shore marine or fluvial braided-channel deposit. 

SAMPLE DESCRIPTION One sample is over 50% hematite and consists of 3 x 10 
to 8 x 30mm, fla t ,dark red rhyolite or hematiti c slate chips in a granular matrix 
of coarse sand-to grit-size black specularite and white quartz. 

The other sample shows very elongate, s iliceous, flow
banded rhyolite and dark red hematitic to specularitic, more equant, angula r 
l-2cm- si ze rhyoli t e pebbles to a total of 30% of the rock, set in a matrix of dark 
maroon t o redd ish brown hematitic, quartz-rich grit. Through the middle of the 
sample , a l- 2cm thick bed of detrital specularite containing rhyolite and 
quartzite fragments , itself broken up, is seen. 

Sampler: P. Anderson Date: 21 November 1979 
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THIN SECTION DESCRIPTION 

Site Number: M66 Sample Number : 154205 Code: DZ03 

Percent Fragments : 23% Percent Matrix: 32% 

Percent Heavies & Maf ics: 45% Stain: dark reddish-brown hemat i te 

Rock Type : Deadman conglomerate Stratigraphic Group : Mazatzal Group 

FRAGMENTS : (percentages are based on 100% fragments ) 

Type & color Percentage Grain length variation Roundness Axial ratios 

rhyolite 
jasper 
quartz 

83% 
14% 

3% 

10-2.0 rnrn 
3.5- 2.0 ITil1 

3. 2- 2.0 mm 

subangular 
subangu lar 
subrounded 

1:2 
1: 2 
1: 1 . 5 

(rhyolite f r agment s are ser i citi c , hematit i c and fl ow banded) 

MATRIX & HEAVIES : (percentage s are based on 100% matrix & heavies ) 

Type & color 
quartz 
rhyo 1 ite 
specularite 
specula rite 
hematite 

sericite 

Percentage Size range 
32% 2.0-. 02 mm 
5% 2.0-. 8 mm 
5% 1. 3-. 25 mm 

38% powdery 
11 % powdery 

9% <. 008 rrvn 

Description 
we ll-rounded embayed vo lcanic grains 
subangu lar 
rounded detrita l grain s 
recrystallized plat es and masses 
mass i ve opaque i nterstiti al fil li ng 

and grains 
recryst al lized pl ates and masses 

Cement : Main ly hemati te, recrystalli zed specularite and serici te ; al so minor 
recrystallized quar tz . 
Interstit i a l s : Hematite, sericite, r ecrystallized quartz and specularite. 

Textures and recrystal l ization : Quartz grains are strikingly cl ear , well-rounded 
embayed volcanic crystal s s~t in a black hematite- specularite matri x; sericite 
is a minor inter stitial; to locally abundant matrix component . 

Structures : Bedding planes are defined by differing concentrations of heavy 
mineral s and by the subparall el alignment of elongate fragments. 

Commen:s on Genesis: An or1g1n from erosion of a rhyolitic volcanic terrain 
is obv ious for the fragment s and matrix quartz grains , and therefore it mus t 
be concluded that the specularite is also of this origin . 

Rock Name: specularite- rich rhyolitic grit to conglomerate 
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SITE AND SAMPLE DESCRIPTIO~ 

Site Number: M 67 Sample Number: 154209 Code: D 101 

Location: S. of "The Park" Sc intillometer Counts: 70 cps 

Quadrangl e : North Peak U Value (U by NT) ppm 0 . 60 

Sec . , T....,p, Ra.: Sl l , 9 , 8E Coordina tes: 

Geologic Unit: Deadman grit conglomerate 

Stratigraph i c Group: Mazatzal Group 

SITE GEOLOGY : At this sample site the t ote l thickness of Deadman quartzite 
1s very thi n compared t c mos t other exposur es , with on ly the upper por tion 
of the Deadma n exposed at this s i t e . It i s fine- grained and pink to maroon 
in co lor , with some inter bedded l ayers of grit, s i ltstone , and coarser 
grained quartzite . 

variabi l ity : The un it i s highly variab le and some areas show brecc i at i on , 
recrystal l ization, and quartz remobilizati on . 

Sed i men tary St r uc tures: Recrystallizat ion, shearing, and the remobi l izat ion 
of quartz has disrupted orig i na l bedd ing structures . 

Depositiona l Environment: Near-shore marine or fluvial. 

SAMPLE DESCRIPTIO A dark hemat ite-r ich quartzite supports grit and 
smal l granules in a rati o of 2: 1. The matri x of quartz and hemat i te i s 
poor ly sorted and conta ins minor amounts of coarser grained quartz t hrough
out. Fragments , averaging 2-20mm in ·length, are composed of most ly sub
rounded quartz and minor amounts of angu l ar red jasper. Several angu l ar 
pink quartz ite fragmen t s are present throughout the sample and are t hought to 
be breccia fragments . 

Sampler : K. Wirth Date: 27 November, 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number: M 68 Sample Number: 154210 Code: M 101 

Location: S. of "the Park" Sc intil l ometer Counts: 70 cps 

Quadrangle : North Peak U Value (U by NT) ppm .70 

Sec., T\olp , Ra. : 512, 9N, 8E Coo rdina te s : 34°08' 11 " ; 111°29 ' 35" 

Geologi c Uni t: Mazatza l grit cong lomerate 

Stratigra phi c Gr oup : Mazatzal Grou p 

SITE GEOLOGY : Thi s sampl e s i t e i s strat igraphi cal ly above sampl e s ite M 67 . 
Mazatzal qu artzite i s fi ne grained, light purpl e to maroon and contains 
occas ional quartz grit . Thi s grades up sect i on into poorly cemented 
medi um- grained wh ite quartz i t e . Above t hi s the quartzite becomes red once 
again and qu ar tz grit is more abundant (M 68) . 

Variabi l it y : Gra i n s ize vari es from si l t to fine- and medium- sand . 

Sedimentary Struc ture s : Abundant planar cross -beds . 

Depos it iona l Environment: Poss ibl y near-shore marine as indicated by the 
well - sorted character and grain s izes of the sediments in t he sect ion. 

SAMPLE DESCRIPTION : Interbedded red to maroon, fine- to medium-grained 
quartz1te and gr1t has its m t rix composed of mostly quartz, minor jasper 
and chert, and has interstiti al fillings of hematite and specularite. Frag
ments are sub-rounded t o rounded, are l-6mm long, but average 2-4mm and are 
mostly quartz, minor jasper and chert. The fragment s occur in layer s i n a 
matr i x-to-fragment ratio of 4: 1. Several s ingular fragment s are dispersed 
throughout the finer grained quartzite layers in a ratio of 1 part fragment 
per 20 parts of matrix. Cross beds are defined by lenses of grit. 

Samp ler : K. Wirth Date : 27 November 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number : M 69 Sample Number : 154211 Code: M 101 

Location : Maverick Ba sin S c inti llometer Co~nts : NO 

Quadrang le : Ta ble Mtn. U Va l ue (U by NT) ppm : 0.60 

Sec ., Tvm , Ra.: Slll , 9 ~ •• 8E Coor d ina tes: 34 07'28"; 111 ' 30' 18 

Ge ologic Unit : Maza t zal grit 

S tratigraphic Group: Mazatzal Group 

SITE GEOLOGY : The mi ddle maroon unit of the Maza tzal here i s cross bedded 
with abundant gri t congl omera te layers . Interbeds are medi um- to- fine- grained, 
well - rounded and well - sorted and consist mainl y of quartz grains. Grit 
conglomerate contains well - rounded grains of mostly monocrystalline qua rtz vlitn 
about 20 j asper and pi n chert. Sorting is fair. Rock is very similar t o 
tho se in the Chilson Camp area. 

Variabilit y: Va riation in grain s izes is related to cross- bed sets . 

Sed imenta ry S ::.ru c t u re s: Cross bedding abundant bu no ripple mat· s are visible . 

Depo s it i ona l Environment : Shallow water marine or f l uvia l. 

SAMPLE DESCRIPTION : Sampl e i s a pa le maroon t o pi nk, wel l -bedded sedimentary 
rock with gr i t layers and coarse-grai ned quartz ite closely i nterbedded on l- 3cm
thi ck layers . Grit l ayers consis t of 60% quartz grain s l-3mm l ong, 20k pink t o 
red t o orange chert gra i ns l-3mm long, and 20% quartz- sand matri x. Al l grain s 
are well- rounded, quartz has high spherici ty and sorti ng is good . 

Sampler : J. Trembly Date : 27 November 1979 
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SITE AND SAMPLE DES CRIPTION 

Site Numbe r · M 70 Samp l e Number : 154212 Code : M 202 

Location : of Chilson Camp Sc inti llometer Count s : 80 cps 

Quadra ng l e : Ta ble Mtn. U Va l ue (U by NT ) ppm : 1 . 30 

Sec., Tw~, ::a.: S35 . 9'., 8E Coo r dinates : 34 °04 '40" ; 111 "30'05 ' 

Geologi c Unit : specul arit - Mazatzal granul e congl omerate 

Stra tigraph i c Gr oup : Ma zatza l Grou p 

SITE GEOLOGY: Or· ridge SW of Chilson Camp t owards the south fork of Dea dman 
Cree¥ , red and whi te Mazatzal quart zite i s thrus t over white Mazatzal quartzite . 
Below he pin quar tz i t e t ransition zone f rom whi te down in t o maroon and bri ck
red quartzite there are layers with up t o 15% detrital specul ari te i nters ti t ial 
between quartz grains. Here grit t o granu l e congl omerate layers contain quar t z, 
jasoPr, cher and specul ari ic clas s , a series of wh ich were sampled over a 
lOOm strat1graphi-. Inte rval. 

Va riability : Presence of grit and conglomerate is strat i gra phica l l y con t roll ed 
bu no+ pred1ctable as they occur in cross- bed sets and discort in uous lenses . 

Sed imenta ry Struc t ure s : Cross bedding, cu , scour , channel and t r unca t ion f eat ures . 

De posit i ona l Environment : Mode ra t e energy nea r- shore mari ne env i ronment cl ose to 
wave action or else fluv i al brai ded-c hannel network . 

SAMPLE DESCRI PTION : Lenses of granu l e conglomerate occur in brick red t o maroon 
t o speculari t ic -black gri tty quartzi te . The granules are made up predominantly 
of rounded quartz gra ins of low to moderate sphe r i c ity 3 t o l Ocm l ong, pink t o 
gray chert grains of abo ut the same size, al tered vol can i c f ragments 18mm l ong , 
and equa t speculari te ch i ps 4mm l ong. Up t o 20% speculari te i n one sample i s 
concentrated al rng cros s- bedd i ng pla nes and occurs as an in te r stiti al anhedral 
mosaic t o rna ri quartz . 

Samp l e r : P. Anderson Date : 27 November 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number : M 71 Sample Number: 154213 Code: D 201 

Location : Maveri ck Basin Scintillometer Counts: 105 cps 

Quadrang l e : Cypress Butte U Value (U by ~~ ) ppm : 1. 40 

Sec., Tv1p, Ra. : Sll , % , 8E Coordinates: 34°07'53"; 111 °30 ' 18" 

Geologic Uni t : Deadman granule conglomerate 

Stratigraphic Group : Ma zatza l Group 

SITE GEOLOGY : West of 6402' ridge in the upper Deadman Creek drainage, both 
Maveric k shale and Deadma n quartz i te are tect onically thinned . Most Deadman 
he re is fine- gra ined , th in ly bedded to cross- bedded , orange t o maroon quartzite 
with only one signi fi cant granul e conglomerate layer , which was sampled. The 
conglomerate contains specul ariti c fragments , hematit ic qua rtz-jasoer rock
f ragment grit and rhyolitic to blackish shaly chi ps . 

Variability: Deadman is strongly defo rmed here and quartz ites are locally 
busted 1nto ectonic brecci as of pink, fine - grained, angula r quartzite fragmen ts 
in a whi e vein-quartz and manga nese- stained matrix. 

Sedimentary Structure s : Cross bedd i ng, possibly some in tra- formationa l rip-u ps . 

Depositiona l Environment : Lack of ba sal cong lomerate here and thinnes s of 
Maverick could i ndi cate a primary deposi t ional la p-out, cl ose t o edge of ba sin . 
Shallow water , most probably marine conditions . 

SAMPLE DESCRIPTION : A gr i t - t o granule-size conglomerate consists of mostly 
wh i te quar t z , pi nk chert, red j asper and black specularite chips in a pal e 
ma roon to metall ic red-black, specul arite-rich ma trix. Fragments occupy about 
50% of the rock, bu t the matri x varies from 50% medi um-gra i ned pink quartz 
gra;ns t o almos t 30% det ri ta l spec ula rite . Specul aritic fragments cou l d come 
from disruption of such l aye rs or could relate t o the occasional chips of da r k 
reddish- brown rhyolite in t he conglomerate . 

Sampl er : P. Anderson Date : 29 November 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number : M 72 Sample Number : 154214 Code: M 101 

Location : Deadman Creek Scintillometer Counts: 70 cps 

Quadrang le: Table Mtn. U Value (U by NT) ppm : 1. 50 

Sec ., T~o1p, Ra. : Sl4 , 9N, 8E Coordinates : 34 °07'28"; 111 °30 '21 " 

Geologic Unit : Jasper-qua r tz granule conglomerate in Mazatzal 

Stratigraphic Group : Mazatzal Group 

SITE GEOLOGY : Maza tzal quartzite on the cliffs facing Deadman Creek has sparse 
jasper-quartz granule conglomerate layers about 2cm wide in da rk maroon to brick 
red quartzites near the ba se of the Mazatza l quartz ite sequence . ~ series of 
these sparse granule-conglomerate layers, usually only one or two granules thick, was 
sampled. 

Variability: Presence of granule layers are related to cross beds . 

Sedimentary Struc t ures : Cross-beddi ng, no r i pple marks or graded bedding noted. 

Depositiona l Environment : Most probably shallow-water marine, near-shore 
beach environment as thi s commonly ~as sands with just a few la rger granules . 

SAMPLE DESCRIPTION : A da rk maroon to reddish brown, densely packed and 
recrystallized, medium grained quartzite contains 10% randoml y distributed 
granules 4 to 12mm l ong of bright red j asper, mi lky white quartz, pink chert and 
white chal cedony (or rhyolite?) in area s where t he quartzite is a little 
coarser gra ined or gr i tty . 

Sampler: P. Anderson Date : 29 November 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number: M 73 Sample Number: 154215 Code: D 202 

Location : Dea dman Creek Scintillometer Counts: 150 cps 

Quadrangle: Table Mtn. U Value (U by NT) ppm : 12.70 

Sec., Tv1p , Ra.: 514, 9 :, 8E Coordinates: 34°06'50"; 111 °31'04 " 

Geologic Uni t: hematit i c Deadman ba sal conglomerate 

Stratigraphic Group: Mazatzal Group 

SITE GEOLOGY On the east side of Deadman creek, a highly hemati ti c ba sal 
conglomerate of the Deadman rest s unconformably on highly hematitic, da rk- red 
aphanitic to black rhyolite. With in 10m of the base, in th in ly bedded, medium
grained pink t o whi t e to maroon quartzite, i s a conglomerate l ayer contai ning 
35 to 50% red hemati te (ox idized specula ri te ) in wh ich there are pebbl e- size 
fragments and rip- ups of hematit i c mud and the maroon quartzites. 

Variabi l ity : Th in unit changes l aterally and vertically into les s hematiti c 
rocks . 

Sedimentary Struc tures : 
qua rtzites. 

Rip-up layers, good bedding and some cross bedding in 

Depositional Environment: Probably a basal hematite concentration in a t rans -
gressi ve marine sequence where heavies from the unconformi ty are concentrated. 

SAMPLE DESCRIPTION : An intensely dark red-brown to shiny bluish-gray metall ic 
colored conglomerate i n which a quartzose hematiti c matrix supports poorly
defined, flat and angular hemati tic-to specula r itic-mud chips whi ch show shiny 
reflective surfaces of specularite . Fragments vary from granule to pebbl e s ize. 
The intense color of the rock masks its internal structure of well-defined beds 
of 100% specularite in between layers of fragments and disrupted beds. Thi s 
s tructu re is seen only on a cut face . 

Samp l er: P. Anderson Date: 29 November 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number: M 74 Sample NI.:.IIlber: 154216 Code: D 204 

Location : Deadman Creek Scintillometer Counts: 205 cps 

Quadrangle: Table Mtn. U Value (U by NT) ppm : 5.40 

Sec . , T•.-tp, Ra . : 522 , 9N, BE Coordinates: 34 °07'06" ; 111 °30'53" 

Geo logic Unit: Deadman basa l cobble conglomerate 

Stratigraphic Group : Maza tzal Grou p 

SITE GEOLOGY : Further south along the flanks of Deadman creek, the basal 
10m of Deadman quartzite is an a~gular rhyolite-cobble to pebble conglomerate 
in which the 3 t o lOcm-long fragm~nts are poorly sorted and packed in a mat rix 
of hematite, specu la rite and qua rtz . Angular fragments of pink Deadma n quartzi te 
also occur in the conglomerate , just as they did in the p~evi ous sample. 

Variability : There is a sequence of maroon quartzites abou t 50m thi ck separating 
thi s sampl e f rom t he foll owi ng one. 

Sedimentary Structures : Good laminar bedding in quartzites , little else. 

Depositional Environment: This cobble conglomerate defines a coarse channel 
deposit simila r t o, if not continuou s with, the channel in Barnhardt Canyon. 
A fluvial-channel depositional environment is therefore inferred. 

SAMPLE DESCRIPTION : Highly angula r , dark red rhyolite and pink to maroon 
quartzite fragments 1 to 6cm long, lie, almost touching, in a matrix of dark 
reddish brown to black-metallic specula rite, quartz, smaller rock fragments and 
patches of white chal cedonic material. Quartzite fragments indicate that 
qua rtzites have been eroded from basal Deadman strata in a flanking environMent 
and deposited in this central channel. Dark red phenocrystic to aphanitic and 
specularitic rhyol i te is probably the source of the hematite. 

Sampler: P. Anderson Date: 30 November 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number : M 75 Samp l e Number : 154217 Code: D 203 

Location: Deadman Creek Scinti l l ome ter Counts: 300 cps 

Quadrang l e: Table Mt n. U Va l ue (U by NT ) ppm : 14. 00 

Sec. , Tv1p , Ra. : 522 , 91. , 8E Coordinates : 34 °06 ' 47" ; lll c31 '03" 

Geologic Unit: uppe r Deadma n hematiti c congl omera t e 

Stratigraphic Group : Maza t zal Group 

SITE GEOLOGY : Higher up tha n M 74 in the Deadman st ratigraphy i s another rhyolite
pebbl e congl omerate cont ai ning abundant , cl osely- packed, angula r, f low- banded 
rhyol ite cl asts, and inf requent specula rite cl ast s . Hematiti c- speculari t i c 
quartzite , not so st rongly hematite- sta ined as t he coarser materi al, is in ter
bedded wi th t he conglomerate . The radi ometri cal ly hottes t part s of t he conglomerate 
were sampl ed . 

Variabi l ity: Jus t above t hi s sampl e si t e , the usual character of Deadman 
quartzites commences , which i s well and t hinly laminat ed, 0.3 t o 0.6 m bedded , 
bl ack speculari t e-bedded and lami na ted quartzi te with interbedded sha l e . 

Sed imenta ry St ructures : 
lami nations . 

Some cross beddi ng , bu t gene ra ll y good bedding and fi ne 

Depos i tiona l Environment: Shal l ow water ma r ine or fluvial with high ene rgy 
peri ods poss ibly representi ng a br i ef ret urn t o t he conditi ons formi ng the 
ba sal channel depos i t. 

SAMPLE DESCRIPTION : Highly angula r t o rounded 5-32mm fragment s of pinki sh red, 
mi crophenocrystic rhyolite and pa l e pink rhyol ite with specul ari te cl ots or 
replaced phenocrysts , are supported in a da rker hema titic- red to specula ri ti c 
matri x of f i ne r gra i ned rhyolite, hemat i t e (al tered specul ar ite ?) and a whi te, 
in terst i ti al chal cedony- type s ilica . There is very l ittle detrital reworked 
qua rtz i n the rock, but much of the f i ner materi al could be qua r tz and feld spar 
broken down from t he volcani c rocks . 

Sampler : P. Anderson Date: 30 November 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number : M 76 Sample Number: 15421 8 Code : M 202 

Location : Deadma n Creek Scintillometer Counts : 70 cps 

Quadrang l e : Tabl e Mtn. U Value (U by NT) ppm : 2.80 

Sec. , Tv1p , Ra . : 522 , 91 , 8E Coordinates: 34 °06' 34" ; lll 0 30' 57 " 

Geologic Unit: hematitic Mazatza l quartz- j asper granule conglomerate 

Stratigraphic Group: Mazatzal Group 

SITE GEOLOGY : Talus sl opes at the base of vertical 300m-high cliffs of l ower 
Mazatzal red qua rtzites contain a variety of quartzites , grits and granule 
congl omerates exposed in the cliffs above . The coarsest material from these cliffs 
wa s sampled. Most i s a hematite-rich granul e congl omerate of jasper and quartz 
pebbles i n a specul arite-rich, maroon-colored matrix of quartz gra i ns. 

variabi l ity : Variations from grit t o granul e conglomerate, bri ck red medium
grained quartzite to fine-grained maroon qua rtzite are strati graphic. 

Sedimentary Structures: Cross bedding with specularite concentrati ons on the 
cro ss beds are abundant in t he coarser layer s. 

Depositional Environment: Shallow wa ter, near-shore marine, probably various 
types of beach sand s; fl uvi al env i ronment i s also poss ible. 

SAMPLE DESCRIPTION : Character samples vary from: (a) pale maroon to pink, 
quartz-rich grit of cl osely packed, rounded quartz gra ins in a clay-rich or 
seri ci ti c interstitia l matrix showing specularite concentrations on beddi ng 
planes ; t o (b) a granule conglomerate contai ning bright red, banded jasper 
fragments, pi nk, flow-banded, red phenocrystic and dark red aphanitic rhyolite , 
pink chert and quartz in a da rk reddish brown, specularite-rich matr ix of 
detrital quartz and finer grained rock f ragments . Rock is 40% matrix -supported 
fragments varying between 5 and 20mm in length. 

Sampler : P. Andersc.n Date: 30 November 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number : M77 Sample Number: 154219 Code: D 203 

Location: N. Fork of Deadman Cr. Scintillometer Counts: 165 cps 

Quadrangle : Tabl e Mtn. U Value (U by NT) ppm: 10.30 

Sec. , Tvlp, Ra. : 522 , 9 ; , 8E Coordinates: 34 °06'16 " ; 11 1°31 ' 00" 

Geologic Unit : basal hematitic Deadman conglomerate 

Stratigraphic Gr oup: Mazatzal Group 

SITE GEOLOGY : In North Fork canyon most of the Deadman is well-bedded (30cm beds) 
dark maroon quartzite. Only in the basa l meter is there a 20cm-thick hematite
specularite-rich pebbl e conglomerate right in contact with the unde rlying rhyolite. 
The unconformity is knife-sharp with fragments of rhyol ite, banded specularite 
and highly hematitic rhyolite essential ly sitting in a specularite-ri ch matri x 
right on the main mass of rhyolite . 

Variability: Conglomerate grades upward over a short interval into brick red 
and maroon quartzites . 

Sedimentary Structures: 
undulations and pockets . 

Re sidual conglomerate-unconformity surface with loca l 

Depositional Environment: Basal conglomerate formed in situ at base of 
transgressi ve marine sequence; could alternatively be the edge of the mai n channel 
deposit immediately to the north . 

SAMPLE DESCRIPTION : The sample i s an impressive conglomerate of angular to 
sub-rounded bri ck-red aphanitic rhyolite fragments 5 to 32mm long, and some 
met all ic blue-black, banded-specularite fragments 15mm l ong, in a sparkl y metallic
bla ck t o red matri x of specularite, quartz, fine-grained rock fragmen ts and 
cha lcedony (?). The fragments ma ke up 65% of the rock, the conglomerate is 
framework-supported, and the specularitic matrix shown an interstitial texture. 

Sampler : P. Anderson Date: 30 November 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Numbe r: M 78 Sample Number: 154220 Code: K 001 

Location : S. Fork of Deadman Cr. Scintillometer Counts: 85 cps 

Quadrangle: Tabl e Mtn. U Value (U by NT ) ppm : 1.1 0 

Sec ., Twp, Ra . : S27, 9, 8E Coordinates: 34°05'1 0"; 11P31 ' 55 " 

Geo logic Unit : ch~rt-j a sper- quartz grit i n Maver ick shal e 

Stratigraphic Group: Mazatzal Group 

SITE GEOLOGY : A ridge of Maveric k shale between South Fork and Deadman Creek 
conta1ns a characteristic grit uni t in thinly laminated , greenish yellow pyrit ic 
shales . The grit i s 35cm thick, is underla in by specu lariti c and hematitic shales, 
and is overlain by only 3m of shales below the base of the Mazatza l quartzite . 
The grit consists of un iform 2-3mm-si ze, rounded quartz, jasper and chert grain s 
in a greenish , sericitic matrix as i s typical of Maveri ck conglomerates. 

Variabi l ity: A va riant of the usual greenish-matrix Maverick grit i s present 
at thi s locality: it is a bla ck, specularitic-matri x , chert- j asper-quartz grit, 
which except f or hematite content and color is othe rwise the same as the usual 
green grit. 

Sedimenta ry Structures: Absence of hi gher-energy structures is cha rac teristic. 
Sequence is wel l-bedded. 

Depositional Environment : A bri ef period of higher energy conditions in a qu i et 
ba s in, possibly reducing back-beach ba sin, may herald shall ower water, hi gher 
energy condition s depositing Ma zatzal . 

SAMPLE DESCRIPTION : The main sample of Maverick grit is a pale yellow t o pale 
green, bimodal grain-size rock of wel l-rounded 2-3mm quartz grains, l esser jasper 
and chert , supported in a sericit i c or arg i l laceous pale green matri x. The 
specularitic variant is a black to dark redd ish brown grit of mainly 2-4mm quartz, 
jasper, pi nk, red, yellow and white chert supported in 30% matri x of speculariti c 
arg ill aceous material. In both samples, the bimodal gra in sizes , uniform s izes 
of grit gra ins and the di stinctive appearance of the gri t a re characteristic of 
Maveri ck conglomerates. 

Sampler: P. Anderson Date : 1 December 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Numbe r: ~1 78 A Sample Number : 154 245 Code : K 210 

Location: S. Fork of Deadman Cr . Sc intillometer Counts: 100 cps 

Quadrang le: Ta bl e Mtn . U Va l ue (U by NT) ppm : l. 80 

Sec. , Twp, Ra. : 527 , 9 , 8E Coordinates : 

Geologi c Unit : hemat ite- speculari te- rich s i ltstone in Maver ick sha le 

Stratigraphi c Group: Mazat zal Group 

SITE GEOLOGY : Irrmed iately under t he gri t of M 78 are two bed s of specula rite 
r i ch and hema ti te- specul ari t e- ri ch si l t st one, both of whi ch were col lectivel y 
sampled t o see whether t he higher U val ues wou l d be assoc iated wi t h hemati t e- r ich 
rock or coarser- grained deposits where t he two are cl ose ly as soci ated with one 
another in a setting where neither are common rock types (i .e. in shales) . 

Variability: One bed is more hematitic , the other more specularit ic. 

Sed imenta ry Str uc t u r e s : bedding 

De positiona l Environmen t : Influx of hema t ite is related to the higher energy 
conditions brin ging in grit into t he shaley env i ronmen t . This means that a 
hemat i ti c terrain is still the source ma t erial dur ing Maver ick de posi t i on, but 
hig her energy is needed t o bri ng hematite i nto the shaley reduci ng ba sin. 
SAMPLE DES CRI PTION : 

The rock is a very dark reddish brown t o al most black, hematite-rich siltstone 
contai ning as much as 35° specul arite and hematite. Grain size i s unifonnly f ine 
wi thout fragment s 

Samp l e r : P. Anderson Date: l Decembe r 1979 



SITE AND SAMPLE DESCRIPTION 

Site Number : M 79 Sample Number : 154221 

Location: S. Fork of Deadman Cr. Sc intillome ter Count s : 

Qua dra ng l e : Table Mtn. U Va lue (U by NT ) ppm : 

Code : M 102 

140 cps 

1. 30 
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Sec. , Twp . Ra. : S27 , 9'., 8E Coo r d ina t e s: 34 ~05'06"; 111 35 ' 54 

Geologic Un it : sla te-chip conglomera e in Ma zatzal quartz ite 

S tratigra phic Gr oup: Mazatzal Grou p 

SITE GEOLOGY : Immediately above sample M 78, at the ba se of the Mazatzal 
quartz1te, 1s a brick-red to maroon, hematitic quartzite containi ng sha le chips 
ripped up from an i mmed iately-und erlying hemat itic shale layer. The cl as s 
are l -4 cm - long, 2-3mm-thic , flat sericitic shale and c:.iltstone containi ng 
10-30 hematite in a matr ix of maroon t o red quartz ite: 

Variability: Ri p-up layers are poorly-defined and i rregular in the quartz i e 

Sed imen tary Structures : Rip-up layers; cross bedding in overlying un i t s 

Depos ition a l Envt ronment : Shallow water marine or poss1bly fluvial conditions 
in a transgressive sequence of i ncrea si ng energy 

SAMPLE DESCRI PTI ON : A pale maroon to reddish maroon quartzite contains 
th in plates of bri ck-red, hematiti c shale. These are general ly round in plan and 
10-30mm long, but in cross sec t ion a re only l - 2mm thick and slightly imbricate . 
Both the slate chips and the matrix are sl ightly sericit ic . 

Samp l e r : P. Anderson Date : 1 December 1979 
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SITE A~ SAMPLE DESCRIPTIO~ 

Site Number: M 80 Sample Number : 154222 Code : D 211 

Loca tion: S. Fork of Dea~~a n Cr . Scinti llome ter Counts : 100 cps 

Quadr a ng le: Table Mt n. U Va l ue (U by ~) ppm : 2.80 

Sec . ,Two, Pa. : S'27 ,9'., 8E Coord inates : 34 (' 0 5 I 1 6 II ; 111 3 2 1 0 1 

Geologic Unit : basal specularitic Deadman qua r tz ite 

Stratigraphic Group : Mazatzal Group 

SITE GEOLOGY : ln the Deadman cli ff s bel ow sample M78 , the Deadman qua rtzite 
re s s i n knife-sha rp angular u ~comformity wi th underl ying rhyolites. Conglomerute 
is notably absent here at the base, in contra s t to other basal Deadman samples 
further north. This defi nes the edge of t he paleochannel and indicates tha 
ou of it, quartz i tes are deposited directly on ri~olite. 

va riab ility: S e sparse grit fragments are present i n he quar zite. 
Hema i e con tent decrea ses upwards . 

Sedimen tary S tru c tures : Good bedding 

Depositiona l Environment : Ba se of transgressi ve ma rine sequence with heavy 
minerals concent rated at the uncomformity in the absence of resi dual f ragments . 

SAMPLE DESCRIPTION : A mode rately (5%) sericitic , extremely dark red-brown to 
bl ack, wel l-bedded, hemat ite- rich (20-30%) medium- t o coarse- gra ined qua rtzite 
con tai ns sparse 4- 6rrm fragr11ent s of red rhyolite in an otherwise fine r gra i ned 
matrix of hema tite- specula ri te, quartz, vol cani c detritus and seri c ite. 

Samp l er: P. Ande rson Date : l December 1979 
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SITE AND SAM.PLE DESCRIPTIO~ 

Site umber: M 81 Sample Number : 154223 Code: M 202 

Location: S. Fork o Ceadman Cr. Sc inti llometer Counts: 70 cps 

Quadra ngle: Table tn . U Value (C by ."1) PP==' 2 . 9 

Se c., T~p. Ra.: 527 , 9<, BE Coor dina tes: 

Geo logi c Uni t: Mazatz al quartz-Jasper granule conglomerate 

St ratigraph i c Gr oup: Mazatzal Group 

SITE GEOLOGY :Ta lus at the base of vert ical cliffs of lower red l~azatzal 
quart z1 t e 1ncludes quartz- j asper grit an d granule conglomerates tha are 
typically f ound in layer s in the quartz ite. The gr anule cong l o~era e la;ers 
(coa r sest ma t erial) were sampled and are known t o ha ve come from the cli f s 
above, but the exact site geology i s no known . 

varia b i l ity · The dens1ty of conglo~ r at e fragment s is ni ghly variab le 
between layer s. 

Sedimen tary Struc tures: Conglomerate layers and bedd ing sets average 
4 -1 2 c~ in thickness . 

Depositiona l Envi r onment: Near-shor e marine or fluvial . 

SAMPLE DESCRIPTION : A dar k maroon matr ix is supported by closely-
packed red jasper and white quartz fragments i n a rati o of 2:1. Thi s matri x 
i s f ai rl y well sorted and composed of mostly quartz , some j asper and rhyoli t e . 
Cr oss- bedded layers 2- 3cm thick contain interstitial he avy mineral concentrates . 
Gri t - and granule-size fragments average 2-7mm i n lengt h and occasionall y 
r each 12mm in l ength. Quartz, the most common fragmen t type, is rounded and 
us ua lly the smal lest of grai ns. Rhyolite, sometimes containing quartz 
phenocrys ts, and red jasper are l ess common fragment types and tend t o be 
sub-rounded t o sub-angular and larger than quartz gra i ns. 

Sampler: K. Wirth 
Date: 

1 December 1979 



SITE A~l> SAMPLE DESCR: ?T o~: 

l - Num e r : ... 82 Sample Sumber : 1 5422~ Code : 001 

l cat io":. S. For' of uea ~. ~rS c in ti l lometer C~un s. 90 cps 

Quaorang: e: 

Sec. , · . Ra . : ~27 . 9 or 
> .... ~ Coordinat es : 3 °05 ' ~9 

Gecl~_ l ~ Lni t : aver ic quar tz - cher - jasper grit 

Strat i raphi c Group: Maz atzal Grou 

SITE GEOLOGY : Thi s samp le si t e is situated in the iddl e of t he Maver ic 
shal e . The sect ion is composed of ~ost ly ye l low- gree1 sha le t t h mi nor 
i ter beddec sil tstone , quartz .te aro gri conglomer at e . 

varia· i ~ i ty: Cong lomer ates canoe oiv ided into t wo mai r types : 1) a poly
mictic f r agment - r i ch grit as i r the sarole descr i ption and 2) a sparse gr it 
of j asper and cher t i n whi t e cocrse-grainea qu artzite at r ix . 

Sedimen tary St ruct ures: Sha1es and s i l t s tones are t hinly l ami nated and 
oedoeo. Coarser -grained layers are bedded in 4- 15cm- t hick set s. 

Depos i tiona l Env1ronment : A back bay environment is indicated by the th i ck 
sec tion of sha l es and s i l t. The gr i l ayers may represen surges of higher 
energy, poss ib ly a storm or transgress ion . 

SAMPLE DESCRIPTIO : Red, green, and white sub-rounded grit supports a 
fi ne- sand to si lt-size pi nk t o pal e green mat r ix of most ly quartz with finer 
i n ers iti al mi cas and c lay' . No heavy mi nerals or stai n are present. 
Fr agments ar e l -4mm long and are composed of mos t ly green fine- grai ned s il t 
s ones or cher t , some whi t e quart z, l e ~ ser red jasper and white chert . 

Sample r : ir t h Date : 1 December 1979 
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SliT AND SAKPl.L DESCRI PTIO.' 

S 1 te • her : Code: 202 

Locatlo :: : S c intl :~eter Counts: 120 c~s 

a h: v · ·· \'a: ue · !: : ~;r ) t-:x=- 1. 3 

Coord i na te!; : 

~tra:i ~a • i c Crou : "'azctza l .:; ov 

1r. slig t uncofo i t}, on her atitic 
r JOlite. The basa l portion of 

se· -· 
·s ~e ace: ~} ~ec · u-- ~ra nEe vo er 
are si- ' 'a~ . v ~ ora ge 0 ft ri e · r co or . 

l bedded in l ~- 2Gc" t ic 
~o present at this s ite and 
por ions of the quartzite 

·c ~!a : : 1ty : - s~a ll co ~ o~ra:e layer ~ - 20rnr in t hic ness Has sampled 
a~ ro -a· e i ~ ' 5 ~ete s a~o e ne ase of t he quartzi te . 

Sec 1.:e ta::;: 5::--... c t u res : Ripple nar s and s1 a le r ip- ps were observed 1n the 
p~er ~or : · o so&: e ~artzite. 

De . t1one : E::~ironment: ear-shor o marine or fluv i al as indicated by grai n 
s i z and sedimentary structures. 

SAHPU: DESCRIPTION : Angular fine-grained hemat ite-rich fragments are 
supported in interbedded white ana dark quartzite in a ratio of 3: 2. The 
medi ~- t o fine-grained matrix is mostly quartz i n the white layers and 
quar z plus inte,·stit ia l hemat ite in the darker layers . Angular fragments 
are 3-27mm long, average 5-12mm and cons i st of dark, fine-g Jined, hematite
r ich aphani ic rhyolite or ~erru~inous chert. Most have ax1al rat ios of 1: 1:2 
and show : ub-para lel alignment. One small green s iltstone or chert frag
ment wa5 al so observed. 

Sapler : K. Wi rth Date: December 1979 
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SITE AID SAIIPLE .SQUTION 

Site Nuaber: M 84 Saap le Huaber: 154226 Code: 0 113 

Location: S. Fork of Deadman Scintilla.eter Counts: NO 

Quadrangl e : Table Mtn. U Va lue (U ~y !'f'l') ppm : 1. 40 

Sec . , - ~ , a . · S33, 9\. 8£ Coordinates: 34 °04 ' 20" ; lll 0 32 ' 37 

Geologic Unit : Upper red Deadman quart zi te and granule conglomerate 

Stratigraphic Group: Mazatza l Group 

SITE GEOLPGY : Further south than M 80 at the top of the Deadman cliff-fonming 
outcrop 1s a pinkish-orange to pale purple-red, fine to medium-gra ined quartzite. 
w·thi this are sparse gri t and granul e-conglomerate fragments of red rhyoli t~ , 
but over 90~ of the rock i s medium-gra ined quartz ite. 

Variabi l ity: Chert clasts are found in pl aces. 

Sedimentary Structures : Trough cross beds are abundant. 

Depositiona l Environment: Probably shal l ow water marine , possibly fluvial 

SAMPLE DESQIP'I'ION : A well bedded pinki sh, reddish orange, medium-to coarse
grained quartzite con tains sparse rhyoli te and chert grains which are very elongate 
but we 1-rounded (1-Smm wide, 6-llmm long). These occur in layers where there i s 
a predominance of coarser- ~rained, well-rounded quartz . 

Saapler: J . Trembly Date: 1 December 1979 
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SITE AND SAMPLE DESCRIPTIO~ 

Site Number: M 85 Sample 'umber : 154227 Code: D 101 

Locatio n : of Barhardt Canyo Sc i n t i l l ometer Counts: 58 cps 

Quadrang l e: Mazatzal Peak 1: Va l ue (1.: b y ~) ppm 1. 0 

Sec . . 1'\.'p, Ra . : 521, 9 , 9E Coor dinates: 

Geologi c Lnit: Deadman grit cong lomerate 

Stratigraphic Group: Mazatzal Group 

SITE GEOLOGY : At this location approximately 35 meters of quartzite compr i ses 
the whole Deadman quartzite section. The lower portion is a hematitic and 
specularite-rich siltstone. This grades upward into purple, pink, and white 
f ine- and medi um-grained quartzites . Thin grit layers occur near the top 
of the unit . 

variabi l itv: Hen3tite- and specul ar i te-ri ch quartzite and more pure quartzite 
fo-m alternating beds 2-5mm thick . 

Sedimenta ry Struc tures: Grit layers average 2- 5mm in thickness . 

Depositiona l Environment : Near-shore marine or fluvial as indicated by the 
re l atively we l l-sorted character of the quartzite. 

SAMP'~ DESCRIPTION : A quartz-rich white grit to granule conglomerate 
contains mostly quartz and rare jasper fragments in a pink to dark maroon 
quartzite matrix of poorly sorted quartz and minor jasper. Detrital 
spe~ ,, l arite is present throughout the matrix as interstitial grai ns concen
trateo on cross-bedding planes in layers l-12mm thick. Gri t· ize fragments 
are 1- !mm long, average 2-4mm, and include sub-angular to sub-rounded quartz 
as we ll as minor amounts uf elongate and sub-angular jasper. Hematitic 
stai n i s present as a trace constituent. 

S•pler: K. Wirth Date: 4 Decent>er 1979 
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SITE AND SAMPLE DESCRIPTiO~ 

Si t e Number: 86 Sample Number: 154228 Code: 0 202 

Location: of Barnhardt Canyon Scintillometer Counts: NO 

Quadrang l e: Mazatzal Peak u Va l ue (l: by :-.'T ) ppo 3.4 

Se c . , 1\."p . Ra.: $21, 9 , 9E Coordinates: 

Geo logic t:nit : Oeadmar granule cong lomerate 

Stratigrayhic Group: Mazatzal Group 

SITE GEOLOGY : Deadman quartzite is highly sheared and cut by many dikes of 
dlabase. The quartzites are generally muddy and poor ly sorted with occasional 
grit and granule conglomerate layers interbedded throughout the section. 
Hydrotherma l alteration and copper mineral ization appear to be related to the 
diabase di lr. es . 

variabi l it y : Deadman quartzite appearance varies from muddy, si l ty, and 
micaceous to nearly pure quartzite . 

Sedimenta ry Structures: 
sedimentary structures. 

Shearing and deformation have destroyed original 

Depositiona l Environment: Possibly fluvial as indicated by the poorly sorted 
a~d relatively immature nature of the rocks in the section. 

SAMPLE DESCRIPTION : This is a typical sample of Deadman conglomerate 
where a dark purple to black fine-grained matrix is supported by large, 
similarly colored, dark purple fragments in approximately equal amounts. 
The matrix is composed of fine-grained quartz grains with less£r amounts of 
earthy red hematite and specularite. The overall appearar .e of the matrix 
is of a poorly sorted dirty hematitic mud. Fragments are angular to sub
angu l ar 6-30mrn, and occasionally 40mm long, and appear to be composed of 
hemat ite-rich varieties of aphanit ic and quartz-phenocrystic rhyol ite. 

Sampler: K. Wirth Date: 4 December 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number : M 87 Sample Number : 151229 Code: D 203 

Location: N. of Barnhardt Canyon Scintillometer Counts: 163 cps 

Quadrang le : Mazatzal Peak U Va lue (U by NT ) ppo 4.6 

Sec. , T~p . Ra.: 521, 9N, 9E Coordinates : 34-o5•55 "; 111 °26 ' 10" 

Geologi c Unit : Deadman pebble conglomerate 

Stratigraphi c Gr oup : Mazatza l Group 

S.1.TE GEOLOGY : Same as site M 86. A separate sampl e wa5 t aken here because 
of the much larger fragments. 

variabi l ity: Conglomerate fragments are we11 sorted in each layer , but 
vary from granule to boulder sizes in different layers . 

Sed imentary Structures: Deformation has destroyed sedimentary structures . 

Deposit i ona l Environment : Possibly fluvial as indicated by poor sorting and 
the large size of fragmen t s . 

SAMPLE DESCRIPTION : Very ty~ica l of sheared Deadman conglomerate, this 
sample is more foliated and micaceous and has larger fragme nts than the sample 
from site M 86. Here also it is difficult to discern sheared and platey 
fragn.ents from the micaceous and foliated matrix due to their s ·imilar color 
and stain. The matrix is a sheared mass of fine-grained quart, , sericite, 
hematite and some detrital specularite. Fragments are angu lar and discoidal 
to ellipsoidal in shape . Fragments are 5-40mm long (commonly 8-25mm) and are 
composed of hematite-rich rhyolite and minor quartz. 

Sampler : K. Wirth Date ; 4 December 1979 
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SITE AND SAMPLE DESCRIPTIOS 

Site Number : M 88 Sample Number: 154230 Code: M 102 

Locat ion: N. of Barnhardt Canyon Scinti llomete r Count s : 70 cps 

Quadrangle : Mazatzal Peak ~Va lue (C by NT ) ppm 1.3 

Sec., ~p. Ra. : 528, 9, 9E Coordinates : 3A 0 05' 45"; 111 °26'02" 

Gev logic [ nit : ~azatzal granule conglomerate 

Stra t igra?hic Gr oup: Mazatzal Group 

SI!'E GEOLOGY : i s sect io consists of a small f aulted wedge of Mazatza" 
quartZlte surrou ded by Ma eria shale, Dea an quartz-te, ~ diabase. 

e \(azatza q.,artz i te appears to be rec ... ysta lized ar;c is Ct: - b_ "'lafl.l 
ve ·ns of r 'l i zeo artz. Interbeddec fine- and di graineo q ar zite 
soretimes conta 'ning grit or gran les, comprise the section. 

variabil ity: Grit conglomerate layers are mostly quartz with minor chert 
and j asper. Granule conglomerate layers inclu1e eqOJa l amounts of q•Jartz, 
jasper, and dark red sili cic mater ial . 

Sedimentary Structures: Pl anar cross-beds are 3-6cm thick. 

Depositiona l Environment: Near-shore marine ~r fluvial. 

SAMPLE DESCRIPTION : Quartz ~nd jasper grit support a fine- to medium-
grained matr1x 1n a ratio of 3:1. The matrix is mostly quartz with earthy-red 
hematite interstitial fillings. Fragr~nts are generally sub-angular, 
average 2-4mm, and consist of white quartz, red jasper, and dark red hemati te
rich volcanic rock (probably of rhyolitic composition) in nearl ~ · equal pro
portions. Small veins of remobilized quartz are present throughout. 

Sampler: K. Wirth Date : 4 December 1979 
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SITE AND SAMPLE pESCRIPTION 

Site Number : M 89 Sample Number : 154231 Code : D 103 

Location : E r actJS Ri dge Scintillometer Counts: 130 C9S 

Quadrangle: Mazatzal Pea U Value (l by ~~) ppm 4.3 

Sec . . T• p . Ra.: 533, 9N, 9E 

Geologi c lnit: Deadman granule cong lomerate 

Stratigraphic Group : Mazatzal Group 

SITE GEOLOGY : This ·sample site is near the top of the Deadman quartzite unit. 
Approximately 15 meters of quartzite comprises this section exposed below 
the Maveri ck shale. The quartzites are moderate ly pure in that they do not 
contai n a high percentage of clays li~e the basal Deadman quartzite. Severa l 
conglomerate layers of mostly quartz and rhyolite occur at the base of this 
part of the section and we~e sampled . 

Variabil ity · Col or, which appears t o refelct hea J minera l content , ranges 
from wh ite to dark maroon. 

Sedimentary Struc tures: Well-developed graded bedding. The base of each 
graded sequence is made up of l-2cm thick layers of conglomerate. These grade 
upward into 2-4cm of micaceous si lty material. 

Depositiona l Environment: Either shallow-water, near-shore marine of fluvial 
with periodic influxes of graded sediments. 

SAMPLE DESCRIPTION : Medium- to coarse-grained gritty quartzite 
supports granules and small pebbles of rhyolite, jasper, and quartz. Beds 
average 4cm thick and show good grading from a dense granule conglomerate 
to sparser grit at the base, fining upwards to coarse-, medium-, and fine
grained quartzite finally to siltstone and shale at the top. The uppermost 
2-4mm of each graded sequence is the most hematitic rock (micaceous dark 
maroon shale with about 10% earthy hematite). Fragments are usually restricted 
to the lower half of each graded sequence, though occasional grit is sometimes 
present in the finer-~rained upper portions. Fragments average 3-25mm in 
length and are commonly sub-rounded white quartz, lesser earthy red rhyolite 
and minor jasper . 

Sample r: K. Wirth Date: 6 December 1979 



Site Number : 

Location: 

Quadrangle: 

SITE AND SAMPLE DESCRIPTION 

M 90 Sample Number : 154232 Code : D 203 

NE Cactus Ridge 

Mazatzal Peak 

Scintillometer Counts: 110 cps 

U Va lue (C by NT ) ppm 1.7 
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Sec . , T~p. Ra . : 54, 8N, 9E Coordinates: 34004 I 10" ; 11 1 °25'50" 

Geologic Uni t: Deadman pebble conglomerate 

Stratigraphi c Group : Mazatzal Group 

SITE GEOLOGY : This sample is a down-section continuation from the previous 
one, where obvious congl omerates are agai n present in the quartzites. 

vari a bi l ity: Quartz grains and specularite-rich fragments of lower Deadman 
mater ial are present here in contrast to most other Deadman conglomerates . 

Sedimen~ary St ructures: Possi ble mud crack or shale ri p-up layers . 

Depositiona l Environment: Fluvial or near-shore marine. 

SAMPLE DESCRIPTIO~ : A light maroon to purple, poorly sorted matrix supports 
rounded quartz fragments and angular, elongate, black rip-up fragments in a 
rat io of 3:1 . The matrix is composed of mostly quartz and minor jasper and 
rhyol i te . Matrix grains grade from fine-grained sand to grit-size fragments. 
The conglomerate fragments consist of pebble- to granule- to r ·-it-size 
fragments of quartz {40% ), pink and dark sub-angular rhyolite (301), sub-
angular red jasper {10%) and specularite-hematite-rich fragments {20%). The 
specularite-hematite-rich fragments are angular and elongate with axial 
ratios ranging from 1:2:4 to 1:4:20. These may be rip-up fragments fro~ 
previou~ly deposited layers. 

Sampler: K. Wirth Date: 6 December 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number : M 91 s-ple Number : 154233 Code: D 204 

Location : NE C~ tus Ridge Scinti llometer C0unts: 75 cps 

Quadrangle : Mazatzal Peak li Value (t.: by NT ) ppm 4. 8 

Sec. , Twp , Rs .: 54, 8 , 9E Coordinates: 

Geologi c Unit: Deadman cobble conglomerate 

Stratigraphic Group: Mazatzal Group 

SITE GEOLOGY : Sti ll lower down in the same Deadman section, much coarser 
fra~nts are found and sampled. At this point , red rhyolite becomes the 
dominant fragment type, and both jasper and quartz fragments are noticeably 
absent from the lower parts of the Deadman section . 

variabi l ity: Detrital specul ari te varies f rom nearly absent t o approximate ly 
10% in different layers. 

Sedimentary Structure s: Obscured by deformation. 

Depositiona l Environment: Possibly a f l uvial deposit as indicated by poor 
sorting, large fragments, and local rhyolite provenance. 

SAMPLE DESCRIPTION : A light purple hematite-stained w~trix is 
1nterst1t1al to large sub-angular to sub-rounded cobbles and pebbles of 
rhyolite . The matrix consists of coarse sand- to grit-size pink-stained 
grains of quartz and mi nor rhyolite. Neither detrital specularite nor hematite 
is present in moderate amounts, but outcrop and individual grai n surfaces 
are often stained purple or yellow. Conglomerate fragments are commonly 
sub-angular to sub-rounded, average l5-14cm long, occasionally up to 22cm, 
and consist dominantly of purple, phenocrystic rhyolite as in sample M 63. 

Sampler: K. Wirth Date: 6 Decent>er 1979 
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THIN SECTION DESCJ.IPTION 

Site Nuaber: M91 154233 Code: 0204 

Percent Fra.-e~ts: 28% Percent Matrix: 61% 

Perc~nt Heavies & Mafics: 11% Stain: dark reddi sh brown hemat ite 

Rock Type:Oeadman conglomerate Stratigraphic Group: Mazatzal Group 

FMGMENTS : 

Type & color 
rhyolitP 
quartz 

(percentages are based on lOOl fragments ) 

Percentaae 
99% 

1% 

Grain leaath variation Roundness 

38 mm subrounded 
2.3-2.0 mm subrounded 

Axial ratios 

1:2 
1: 1. 5 

(quartz phenocrysts in siliceous rhyo l ite fragments Jre rounded rectangular 
and embayed, and are iden i cal to quartz grains in the ma trix ). 

MATRIX & HEAVIES : (percentages are based on 100~ matrix & heavies ) 

TJpe & color 
quartz 
chert 
rhyoli te 
specul arite 
specul ar ite 
hematite 

sericite-cl ay 
zircon 
jasper 

Percentage Size ranae 
77% 2.0-.02 mm 

3% 1.3-.09 mm 
2% 1. 6-.14 mm 
1% .2-.13 lml 

5% powdery 
6% powdery 

5% <.02 rrm 
<1% .09 mm 
<1% .7- . 2 mm 

Description 
clear rounded vol canic grains 
subrounded 
subrounded 
rounded grains 
recrystallized with hematite 
massive interstitial filling and 
fine grains 
recrystalliz~d plat es and masses 
rounded grains 
subrounded 

Cement: Hematite, recrystallized specularite and quartz, and sericite 

Interstitial&: Hematite, recrystallized specularite and quartz, and sericite 

Textures and recrystallization: Matrix quartz is clear rounded to subangular, 
well-packed volcanic quartz grains in a black hematitic and specL laritic, 
finer grained matrix; sericite-clay forms interstitial fillings only in 
hematite-poor layers . 
Structures : Bedding planes are defined by differing co~centrations of heavy 
minerals, and variation between hematite-rich layers and lighter colored 
clay-rich layers. 

ea.aents on Geneaia: Interlamination of hematite in some matrix layers with 
sericite-clay in other layers indicates that powdery hematite is a primary 
detrital interstitial component and not just a stain. Derived by erosion 
of a specularitic rhyolite source t errain. 

Rock ~e: specularitic rhyolite-pebble conglomerate 



SITE AND SAMPLE DESCRIPTIO." 

Site Numbe r : M 92 s-pl e N:.m~ber : 154234 Code : 0 203 

Location: E Cact~;s Ridge 

Mazatzal Peak 

Sc i nti llome t e r Count s: 123 cps 

Quadrang l e : t: Va lue rt: b>· .'T) ppm 3. 5 

Se c . , 1'1o;p . Ra • : 54 , 8N, 9E Coordina te s: 

Geologic Un i t : Deadman pebble conglomerate 

Stratigraph i c Gr oup : Mazat za l Group 
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SITE GEOLOGY : The basal port ion of the Oeacinan quar tzite below t he s~o-herul it ic 
rhyo l ite sil l cons i sts of i nterbedded conglomerat e and quartzite. As a whole, 
the sect ion is poorly sorted and matri x mater ial i s very impure. Fine earthy 
red hematite stain i s present t hroughout t he sec t ion and may have been 
der i ved frow t he underlying rhyol ite. 

Va ria bi l ity : Cong lomerate fragMents are absent in some laJErs, and comprise 
as much as 40% of t he roc in other l ayers . 

Sed imen t a r y Scruc t ures : 

De posit i ona l Env i ronment: Poss ib ly fl uvi al as indicated by t he poor sort i ng 
and immat urity of the sediment s . 

SAMPLE DESCRIPTIO~ : The sample i s a dark maroon conglomerate in which 
the maroon rhyol i t e f ragment s are almost i ndi stingui shable from the maroon 
rhyol i tic mat ri x. The mat ri x consists of quartz and rhyolite with heavy 
interstiti31 concentrati ons of earthy red hematite. Conglomerate fragments 
are composed of mostly sub-angu lar pi nk to purpl e rhyolite, -,d aver~ge 
10-30mm i n length. Most fragments show sub-paral el alignment, but their 
elongation and ali gnment are related to deformation. 

s-pler: K. Wirth Dat e: 6 December 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number : M 93 Sample Number: 154236 Cod e : D 202 

LocatiC'n: NE of Cactus Ridge Sc inti l lometer Counts: 150 cps 

Quadrang le : Mazatza~ Peak U Va l ue (U by NT) ppm : 3.8 

Se:c . , T~o•p , Ra. : 53, 8N, 9E Coordinates: 

Geologic ~nit : Deadman granule ~onglomerate 

Stratigraphic Group: :'1azatza 1 Group 

SITE GEOLOGY : Same as the site M 92 description, this sample was collected 
significantl y lower in th~ section t o warrant a separate si te. 

variabilit y: Some layers contain small pink fragments which appear t o be 
a different type of rhyolite. 

Sed imentary Struc t u res: Hemati t e cemented breccia may be a sedimentolog:cal 
or local tectonic breccia. 

) eposi tiona l Environment: Fluvial as indicated by the poor sorting and immaturity 
of the sediments. 

SAMPLE DESCRIPTION : Earthy-red hematite specularite and fine quartz 
matr1x mater1ai 1s supported by sub-angular to sub-rounded granules and pebbles 
of red hematitic rhyolite. The fine-grained quartz and lesser rhyolite 
matri x contains high concentrations of detrital specularite and interstitial 
hematite. Sorting is poor and bedding structures are not defined. Conglomerate 
fragments average 4-30mm in length and are composed of mostly red, grey, 
and dark specularite-rich rhyolite. Though most fragments are elongate, 
commonly havi ng ax ial ratios of 1:2 : 3, they show n0 preferred orientation. 

Sampler : K. Wirth Date : 6 December 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number : M 94 Sample Number : 154237 Code: M 202 

Location: Scintillometer Counts: NO 

Quadrang le: 

NE Cactu':) Ridge 

Mazatzal Peak U Value (U by NT) ppm 1.5 

Sec., T~p . Ra. : S33, 9N, 9E Coordinates : 

Geologi c Unit: Mazatzal granule conglomerate 

Stratigraphi c Group: Mazatzal Group 

SITE GEOLOGY : Sampled from same stratigraphic horizon as samples M 47 and 
M 48, thls dark maroon Mazatzal conglomerate is distinctly differe~t from 
Deadman conglomerates because of the abundance of rounded quartz, jasper , 
and dark gray chert fragments in the Mazatzal. 

vari abi l ity : Some layers are composed of mostly specularite or hemat i te 
r ich fragments which may be ei t her ferruginous chert or rhyolite. 

Seo~menta ry Struc tures : 
layers . 

Bedding and cross bedding, but not in conglomerate 

De positiona l Environment : Shallow water, higher-energy influx into a marine 
or perhaps a fluvial environment . 

SAMPLE DESCRIPTION : This sample is very dark because of the abundant 
dark gray chert fragments, dark grey to black. specularite rich fragments, 
o~rk red hematitic rhyolite, and dark red chert that are abundant in the 
framework-supported conglomerate. Bright red j~sper and clear quartz f ragments 
ar~ also present . The matrix is quartz, hemat;te and specula· ;te rich, 
cle.in and well sorted and medium to coarse grained. Fragment sizes vary 
froiTt 5 to 201/VTl. 

K. Wirth Date : 6 Occerr.ber 1979 



TBIM SECTION DESCRIPTION 

Site Number: M94 154237 Code: M202 

Percent Fraaments: 60% 

Percent Heavies & Mafics: 5% 

Percent Matrix: 35% 

Stain: hematite 

Rock Type: Mazatzal conglomerate Stratigraphic Group: Mazatzal Group 

FRAGMENTS : (percentage~ are based on 1001. fraaments) 

Ine & color Percenta1e Grain len1th variation Roundness Axial ratios 

quartz 8% 4.5- 1.7 rrm rounded 1: 1. 5 
chert 41% 9- 1.7 rrm sub-rounded 1:2 
jasper 36% 5.6 - 1. 7 rrm sub-rounded 1:2 
quartzite 2% 1. 3 - 1. 7 rrm sub-rounded l : l 
chalcedony 13% 9 - 2.7 rrm well-rounded l: 2 

MATRIX & HEAVIES : (percentages are based on 1001. matrix & heavies) 

Type & color Percenta1e Size ranse Description 

quartz 72% l. 7 - . 02 rrm angular, unrecrystallized 
chert 4% l. 7 - . 2 rrm angular to rounded 
clay 15% <. 005 rrm interstitial + grain-edge mat s 
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sene i te 1% .04 - .015 rrm recrystallized plates and masses 
specul ar ite 3% . 11 - .04 rrm rounded detrital 
hemati t e 5% powdery fine interstitial grains 
zircon <1% . 14 - .06 rrm rounded 

Cement : Recrystallized quartz, clay, sericite, hematite. 

Interstitial&: Specularite, recrystallized quartz, clay, sericite, hemat1 

Textures and recrystallization: Impure matrix preserves pr '•ary angular matrix 
grain shapes; quartz grains somewhat undulose and sutured; some quartz strongly 
recrystal lized in strain shadows between larger grains. 

Structures : Bedding planes may parallel general elongation of t he larger chert 
fragnents. 

Ca.aeota on Geneaia: Relatively impure, argillaceous-rich angular-quartz matrix and 
abundant chert suggests local rhyolitic, cherty source terrain; nearly all primary 
textures preserved . 

lock a..e : Chert-jasper pebble conglomerate. 
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SITE AND SAMPLE DESCRIPTION 

Site Number: M 95 Sample Number: 154162 Code: D 203 

Location: W of Mazatzal Peak Scintillometer Counts: 130 cps 

Quadrangle: Mazatzal Peak U Value (U by NT) ppm : 3.6 

S~c . , Twp , Ra .: 57, 8N, 9E Coordinates: 

Geo logi c Unit: Deadman pebble conglomerate 

Stratigraphic Group: Mazatzal Group 

SITE GEOLOGY :Deadman quartzite rests unconformably on rhyolite. The rhyolite 
is very fragmental and is often hard to distinguish from basal Deadman 
quartzite. Both contain cobble and boulder-size angular fragments of rhyolite 
and have high hematite contents. Bedding in the basal portion of the quartzite 
strikes W 40° W ar.d dips 14° NE while the contact between the rhyolite and 
quart zite strikes 55° W and dips 21° NE. 

variabi l ity : Fragments decrease in size up section until they are absent 
approximate ly 15 meters above the rhyolite-quartzite contact. 

Sedimentary St r uc tures : The conglomerate layers are generally very massive 
in appearance . 

Depositional Environment: In situ residual conglomerate deposited ~t the 
base of a transgressive marine seuqence or possibly in a fluvial system. 

SAMPLE DESCRIPTION : Cobble to boulder size fragments of earthy red 
rhyol1te occur 1n an equal amount of coarse-grained rhyolitic detritus 
of similar color. The coarse-grained matrix is composed of mostly rhyolite 
and traces of quartz . Interstices are filled with heavy concentrations of 
hematite and specularite . Fragments average 80-210mm in length e d are 
composed of either dark hematite-red and quartz-phenocrystic rhyolite, or 
th ~ n ly flow-banded rhyolite. 

S•pler: k. Wirth Date: 10 Dece!Yiber 1979 



SITE AND SAMPLE DESCRiPTION 

Site Number : M 96 Sample Number: 154263 Code: 0 203 

Location: W of Mazatzal Peak Scintillometer Counts: 120 cps 

Quadrang le : Mazatzal Peak u Value (U by NT) ppm 4.4 

Sec. , Twp , Ra .: 57, 8N, 9E Coordinates : 

Geologic Unit : Deadman pebble conqlJmerate 

Stratigraphic Group: Mazatzal Group 

SITE GEOLOGY : Same as site M 95, but this sample was taken 400m further 
west along strike of thP basal unconformity. 
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Variabi l ity : The conglomerate hor i zon averages 10-15 meters in thickness at 
this site and thins to 6 meters thick to the north . 

Sedimentary Struc t ures : Bedding is not well defined because of t~e massive 
depositional charact nr of the sediments . 

Depositiona l Environment: This sample is essentially a rhyolite grus and 
could represent either a fluvial or marine deposit which preserved the 
decomposed material on the paleo-erosion surface. 

SAMPLE DESCRIPTION : This sample is very similar in composition and 
appearance to the one described in the site M 95 sample description. 
The major difference between the two is that the fragments in M 96 show 
slightly better rounding than those in M 95. 

K. Wirth Date: 10 December 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number : M 97 Sample Number: 154264 Code: 0 203 

Location: W of Mazatzal Peak Scintillometer Counts: 105 cps 

Quadrangle: Mazatzal Peak u Value (U by NT) ppm 7.4 

Sec. , Twp , Ra.: 57, 8N, 9E Coordinates : 34°03'20"; 111°28 ' 30" 

Geo logic Unit: Deadman pebble conglomerate 

Stratigraphic Group: Mazatzal Group 

SITE GEOLOGY : Same as site descriptions M 95 and M 96 except this sample 
was taken higher up in the section and west of M 96. 

Variabi l ity: Fr~~nent size is high ly variable up and down section. 

Sedimentary Structures: Bedding too coarse to be seen clearly . 

Depositiona l Environment: Basal debris deposit on erosion surface, either 
shallow water mar i ne transgressive or fluvial. 

SAMPLE D§SCRIPTION : Generally similar to samples from sites M 95 and 
M 96, thls sample consists of very large, well-rounded, dark brick red to 
maroon, hematite-rich, aphanitic rhyolite fragments 5 to 12 em long with 
interstitial material of red rhyolitic detritus making up only ~~% of the 
sample . 

K. Wirth Date: 10 December 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number: M 98 Sample Number : 154265 Code: R 102 

Locstion: W of Mazatzal Peak Scintillometer Counts : NO 

Quadrangl e: Mazatzal Peak U Va lue (U by NT) ppm : 5.5 

Sec. , Twp , Ra. : 57, 8N, 9E Coordinates : 

Geologi c Unit : Rhyolite conglomerate 

Strat i graphic Group: Alder Group (red rock rhyolite) 

SITE GEOLOGY :Same as site M 95, but the sample was taken of the rhyolite 
immediately under the Deadman unconformity, for geochemical comparisons. 

variabil ity : This rhyolitic conglomerate appears to be preserved only right 
at the top of the ~ed RJck unit, unless yellow agglomerates further south 
are correl at ive wi th less hematite i n them. 

Sedimentary Structures : NA 

Depositiona l Env i ronment: Subaerial or subaqueous, intravolcanic 

SAMPLE DESCRIPTION : A wide variety of angular fragments of rhyolitic 
compos1tion are supported by a fine-grained hematite-red matrix in a ratio of 
3: 1. The matrix is very fine-grained and ~ontains numerous subhedral volcanic 
quartz grains approximately .5-2mm in length. Some layers contain higher 
concentrations of hematite and are flow-banded in appeara~:e. Fragments 
averaging 9-33mm in length are composed of flow-banded rhyolite, quartz
phenocryst ic rhyolite and aphanitic rhyolite. Less abundant fragments which 
appear t o be of granophyr ic composition are also present. Due to the wide 
va.·i ety of fragment compositions and fine-grained nature of the matrix, it 
is often difficult to distinguish Deadman rhyolite conglomerate from rhyolite 
agglomerates at the contact. 

S•pler : K. Wi rth Date: 10 December 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number : M 99 Sample Number: 154266 Code : D 102 

Location : W of Mazatzal Peak Scintillometer Count s: 144 cps 

Quadrangle: Mazat zal Peak u Value (U by NT) ppm 4.1 

Sec . , Twp , Ra. : S7, 8N, 9E Coordinates: 

Geologic Uni t: Deadman granu le conglomer ate 

Stratigraphic Group: Mazatzal Group 

SITE GEOLOGY : Same as s ite M 95, except conglomerate fragments are smaller 
at th1s location, furthest to the west . 

va riability: In the upper par t of the basal conglomer ate sec t ion where 
fragment si ze is dec~easing. 

Sed i ment a r y Structu res: None apparent. 

Deposi t iona l Environmen t : A paler-eros ion surface deposit, either fluvial 
or near shore, shallow water marine. 

SAMPLE DESCRIPTION : Angular yellow to maroon fragments of rhyolite 
occur in a maroon to earthy hematite red matrix , also of rhyolite compos i ti on. 
The matrix is poorly-sorted and composed of silt to sand-sized grains, all 
of rhyolit i c composition. Hematite is present, but detrital specularite is 
absent. Occasional small volcanic quartz grains are also presc .t. Fragments 
average 2-15mm in length, are commonly P.longate chips of aphanitic rhyo l ite 
wherea~ smaller grains are arcuate or shafd-like in appearance. The texture 
could be primary, or due to shearing. The sedimentary conglomerate is 
essent ially of rhyolitic composition (i.e., a rhyolite grus) and is very 
diff icu l t to distingui sh from a volcanic conglomerate. 

S•pler : K. Wirth Date : 10 D£cember 1979 



SITE AND SAMPLE DESCRIPTION 

Site Number: M 100 Sample Number: 154267 

Location: Upper S. Fork of Deadman Scintillometer Counts: 

Quadrangle : Table Mtn. U Value (U by NT) ppm 

Sec., Twp, Ra.: Sll, 8N, 8E Coordinates : 

Geo logic Unit : hematitic Deadman slate conglomerate 

Stratigraphic Group: Mazatzal Group 

Code: D 212 

140 cps 

13.00 
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SITE GEOLOGY : On the ridge south of South Fork, Deadman is in sharp but 
sheared contact with underlying rhyolites and dips 85° to the west . The Deadman 
contains no conglomerate here, only specularite-rich (greater than 30%) layers 
of quartzite and hematitic shale rip-up layers, the latter of which was 
samp led . These hematitic layers are a local radiometric anomaly of 140 cps 
over the usua l 70-80 cps for the rest of the specularitic quartzite. Mos t of 
the Deadman here is thinly bedded, poorly cross-bedded, medium- to fine-
grained quartz i t e , dark maroon in color, with local sparse rip-up conglomerate 
of hemati t ic mud chips in the upper parts. 

Variabil ity : Most chips are flat plates 0. 2 x 1 x 2 em in size. 

Sedimenta r y St ruc t ures: Rare cross beddi ng, shaley rip-ups . 

Depos itiona l Environment: Probably shallow-water mar i ne, fluctuating energy 
conditions . 

SAMPLE DESCRIPTION : A med i um-grained, dark to black, strongly specularitic 
and hemat i te- stained quartzite, ~ith about 5% white interstitial sericite ( ? ) , 
leucoxene or arg i llaceous ma t er i al in the matrix contains a 1-cm thick dark 
red hemati ti c shaley layer which is about 30% hematite. Tot al iron content 
of the rock is 15-25%, made up of finer grained red h~atitic .:.haley material 
intersper sed with blacker specularitic quartzite . 

Sampler : P. Anderson Date : 10 Decent»er 1979 



SITE AND SAMPLE DESCRIPTION 

S 1 te Number: M 101 Sample Number : 154268 

Location : UpperS. Fork of Deadman Scintillometer Counts : 

Quadrangle: Table Mtn. U Value (U by NT) ppm 

Se c . , T~p , Ra. : 511, 8N, BE Coordinates : 

Code: M 102 

100 cps 

1.10 
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34°03'12"; 111°30 ' 32" 

Geologi c Unit : Mazatzal quartz-jasper grit to pebble conglomerate 

Stratigraphic Group : Mazatzal Group 

SITE GEOLOGY : Just west of sample M 100 on th~ same ridge, Mazatzal quartzite 
is exposed west of about 75m of sheared Maverick shale. Quartz- j asper grit 
and sparse quartz-pebble conglomerate is interlayered with thinly bedded brick
red basal Mazatzal quartzite. Hematite content is appreciable {5%) in the 
lower 6()n of section and decreases rapidly up section. 

variabili t · : Rock is generally well sorted grit to coarse sand-s i ze grains 
except for" anomalous large quartz pebbles very sparsely distributed i n the 
grit 1 ayers . 

Sed imen tary Struc t u res : Cross bedding poorly developed. 

Depositiona l Environment: Shallow-water, probably near-shore marine with strong 
enough current action to bring in a few large fragments. 

SAMPLE DESCaUPTION A strongly brick-red stained grit of well-rounded, 
we l l-sorted quartz {50%) , jasper (10%), chert (15%) and dark brick-red rhyolite 
{25%) grains 2-6mm long contains a few larger {l-4cm) rounded fragments of 
whi te mil ky quartz, pink q•Jartzite, and pink cherty rhyolite supported by the 
grit matrix. Hemat i t e is t he main grain cement, leaving some layt. s poor ly 
indurated so that the matrix breaks away from the rounded fragments . 

P. Anderson Date: 10 December 1979 



SITE AND SAHPLE ·DESCRIPTION 

Site Number : M 102 Sample Number: 154269 

Location : Upoer S. Fork of Deadman Scintillometer Counts : 

Quadrang le: Table Mtn. U Value (U by NT) ppm 

Sec., 1'\.>p, Ra .: 511 , 8N, 8E Coordinates : 

Code: D 203 

140 cps 

8.10 

Geologic Unit: specularitic Deadman rhyolite-pebble conglomerate 

Stratigraphic Group: Mazatzal Group 
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SITE GEOLOGY : Half way down into South Fork, the Deadman shows the first 
signs of a basal hematitic residual conglomerate . This conglomerate thins 
rapidly to the south and thickens to the north, suggesti ng a primary lap-out 
on the M 100 ridge site . The specularite-rich conglomerate is about 1-2m wide 
and underlies maroon Deadman quartzite; it represents a 2x radi ometric anomaly 
over the quart zite (140 cps compared to 70 cps ) but gives lower values than 
the subjacent rhyolite (1 60 cps). 

Variabi l ity: The specu lariti c conglomerate contai ns large pebbles to 
cobbles (3-6cm) of the underlying rhyolites (well-rounded pink to red feldspar
phenocrystic rhyol "te ) but in the hand sampl~ and thin section, no fragments 
were intersected. 

Sedimentary Struc ~ res : Obscured by heavy iron stain. 

Depositiona l Environment: Base of transgressive marine sequence, or fl uvial 
channel deposit concentrating heavy miner als at the base of the deposit. 

SAMPLE DESCRIPTION : The sample is a dark reddish brown to black-stained, 
very heavy rock showing shiny metallic specularite layers and patchy fragments 
on the water-worn surface. A cut face reveals the rock to be about 20% finely 
l aminated black specularite, 40% intergranular silicates (mainly clastic 
quartz grains ), 20% hematitic r~J, specularite-rich fragments (~~ssibly broken 
up specularite layers) and 10% chalcedon i c silica filling inter~tices of the 
conglomerate or intraformational breccia. In this respect it is very much 
like, if not identical to, M 73. 

P. Anderson 
Date: 

1 0 Decent>er 197 9 
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SITE AND SAMPLE DESCRIPTION 

Site Number: M 103 Sample Number: 154270 Code: 0 202 

Location : Upper S. Fork of Deadman Scintillometer Counts : 135 cps 

Quadrangle: Mazatzal Peak U Value (U by NT) ppm 1.80 

Sec . , Twp , Ra. : S 11 , 8 , 8£ Coordinates: 

Geologic Unit: hematitic Deadman quar tz-granule congl omerate 

Stra t igraphic Group: Mazatzal Group 

SITE GEOLOGY : From the previous M 102 sample site, going down into South 
Fork , the basal conglomerate thickened, then pinched out, the basal Deadman 
unconformity cut down from the red rhyolites and conglomerate into underlying 
ye llow rhyolite , such that, at this site maroon Deadman quartz ite contai ning 
quartz-granule conglomerat e rests direct ly on qu artz-rich rhyo l ite. 

variabi l ity: Layers of f i ner to coarser quartz-jasper grit alternate with 
granule congl omerate beds and hematitic quartzite. Grai n size, type,sorting 
and roundness are strati graphically controlled. 

Sedimentary Structures: Wel l bedded but no t noticeably cross bedded--some 
graded bedding in gri t and granule layers. 

Deposi tiona l Environment : Shallow-water, possibly near shore marine, also 
possibly fluvia l environment. 

SAMPLE DESCRIPTION : Well-packed grit to granule to fine pebble-size 
(2-8mm, average 4mm long} fragments of white quartz (60%) red aphanitic 
rhyolite (25% }, chert (10% ) and black specularite (5%} support a very clean, 
we ll -sorted matrix of brick-red to maroon-stained coarse--rained quartz and 
interstitial detrita l black specularite. The framework-s~pported conglomerate 
shows incipient foliation and weak recrystallization of fragments. 

SUI.pler : P. Anderson Date: 10 December 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number : M 104 Sample Number: 154271 Code: M 101 

Location: W. of Malpais Spring Scinti llometer Counts: NO 

Quadrang le: Mazatzal Peak U Va l ue (U by NT) ppm 0. 70 

Sec . , n.·p • Ra . : S36, 9 , 8£ Coordinates : 

Geologic Unit: Mazatzal maroon quartzite and grit 

Stratigraphic Group: Mazatzal Group 

SITE GEOLOGY : Outcrops surrounded by alluv ial cover between Chilson Camp 
and South Fork involve a series of reverse faults where lower red to maroon 
Mazatza l quartzite has been pushed up over pink and white, upper Mazatza l 
quartzites . The westerly outcrop is red grit conglomerate where the conglom
erate layers in the quartzite are thinner and sparser than usual . Conglomerate 
covers a good deal of the bedding face here and not much jasper is seen. 

Variability : 

Sedimentar · Structures: Ripple marks are vi sible on bedding surfaces. 

Depos itiona l Environment: Presumably shallow-water, near-shore marine, 

SAMPLE DESCRIPTION : Red to maroon medium-grained,slightly sericitic 
quartzite with about 10% argillaceous or sericitic material and hematite 
contains well-sorted and rounded quartz grains. It is in contact with a 
quartz grit layer which consists of 2-4mrn long subrounded quartz grains, 
minor chert and rare yellow, altered rhyolite fragments. The grains are 
supported in a matrix of finer ground quartz (same size as the adjacent 
quartz ite), specularite and some argillaceous and carbonate material. 

(by P.A.} 

s-pler: J. Trembly Date: 10 December 1979 



SITE AND SAMPLE DESCRIPTION 

Site Number: M 105 Sample Number: 15~272 

Location : Brody Seep Scintillometer Counts: 

Quadrangle: Mazatzal Peak U Value (U by NT) ppm 

Sec., Twp , Ra. : S36, 9N, 8E Coordinates: 

Code: M 101 

NO 

1.0 
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34°04 ' 28"; 111°29 ' 32" 

Geologic Unit: maroon Mazatzal grit to granule conglomerate 

Stratigraphic Group: Mazatzal group 

SITE GEOLOGY : Southeast of and stratigraphically above the previous sample 
is similar quartz grit and granule conglomerate but conglomerate layers are 
thicker and more abundant. Jasper appears to be slightly more abundant here. 
Specul arite banding is vi s ib le on the outcrop face. 

Variabi l ity : 
sparser. 

Going southeast t he color lightens and conglomerate becomes 

Sedimentary Struc t ures: 
marks. 

Abundant trough cross beds but no apparent ripple 

Depositiona l Environment : Shallow water, presumably near-shore marine al
though fluvial i s possible . 

SAMPLE DESCRIPTION : Sample is a sparse quartz granule to grit conglom-
erate of 3-7mm long, rounded milky white quartz (some blue-stained quartz also 
present } {85% }, pink chert {10%) and red jasper {5%) fragments in a well 
recrystallized and interlocking pale maroon to pink coarse-grained quartz 
matrix. Color is characteristic here of middle maroon part of Mazatzal 
auart zite, which it is therefore presumed to represent. 

{by P.A.) 

Sampler : J. Trembly Date : 10 December 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number: M 106 Sample Number: 154273 Code: M 001 

Location: Brody Seep Scintillometer Counts : NO 

Quadrangle: Mazatzal Peak U Value (U by NT) ppm 0.80 

Sec. , Twp, Ra. : S36, 9N 8E Coordinates: 34 °04 I 21"; 111 °20 I 30" 

Geologic Unit: upper White Mazatzal grit and quartzite 

Stratigraphic Group : Mazatzal Group 

SITE GEOLOGY : Further southwest the rocks change into the white unit of 
Mazatzal quartzite with no discontinuities seen so far, so presumably this is 
the upper part of the Mazatzal. Grit conglomerate is found in thin beds ir. 
a white, fine- to medium-grained, cross-bedded quartzite, and consists of 
over 90% well-rounded quartz grains, with less than 10% pink and greenish-grey 
chert. 

Variability : Jasper is rarel y present. 

Sedimentary Structures: Well layered, and abundant trough cross-beds. 

Depositiona l Environment: Shallow-water marine, probably near-shore or pvssibly 
sand-dune deposit; fluvial cannot be ruled out. 

SAMPLE DESCRIPTION : A white quartzite stained yellowish orange in 
patches by surface limonite stain, contains 35% grit-size quartz grains 
larger than 2mm (but smaller than 4mm) supported in a 65% coarse-grained 
quartzite matrix. Rounding and sorting are both very good, with the only 
dark material being infrequent dark gray to pink, well-roundP~ chert grains . 
Rock is cemented by recrystallized quartz, and the matrix has no argillaceous 
component . 

Sampler: J. Trerrmly Date: 10 December 1979 



Site Number : 

Location: 

Quadra:tgle: 

Sec . , Twp , Ra . : 

SITE AND SAMPLE DESCRIPTION 

M 107 Sample Number: 154274 

Brody Seep 

Mazatzal Peak 

S36, 9N, 8E 

Scintillometer Counts: 

U Value (U by NT) ppm 

Coordinates : 

Geologic Unit : Mazatzal quartz grit 

Stratigr6phic Group : Mazatzal Group 

464 

Code: M 101 

NO 

0.80 

SITE GEOLOGY : Further southeast along the outcrop line a thrust or reverse 
fault is encountered so that the sequence is apparently a repeat of that 
between M 104 and M 106. This locality appears to be similar to site M 105; 
a maroor. grit conglomerate occurs in cross-bedded quartzite. 

Variability: Conglomerate layers are thin and not very abundant. 

Sedimentary Struc tures: Cross bedding and ripple marks. 

Depositiona l Environment: Shallow-water, probably near-shore marine, inter
tidal, although fluvial cannot be ruled out. 

SAMPLE DESCRIPTION : A dark red~ish maroon medium- t~ coarse-grain~d 
quartzite matrix cemented by recrystallized quartz and hematite contains l-4mrn 
bedding lines of detrital specularite concentrations and supports 30% grit- to 
granule-size (3-5mm), well-rounded quartz and chert grains in preferentially 
higher concentrations in some gritty layers. Detrital specular· ;e is also 
~oncentrated in~erstitially in these same gritty zones, about l-2cm wide . 

(by P.A.) 

s .. pler : J. Trent>ly Date: 10 December 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number: M 108 Sample Number: 154275 Code: M 111 

Location : UpperS . Fork of Deadman Scintillometer Counts : NO 

Quadrangle: Table Mtn. U Value (U by NT) ppm 0.60 

Sec ., T~p . Ra. : St , 8N, 8E Coordinates : 

Geologic Unit : pink Mazatzal quartzite and quartz gri t 

Stratigraphic Group: Mazatzal Group 

SITE GEOLOGY : Just east of Club Ranch trail a knob of quartzite close 
to the transition from red to white quartzite in the Mazatzal sits in thrust 
relation on an underlying slice of white quartzite. Bedding in the pink 
qurtzite is outlined by darker lines at the top of subtly graded stratifi
cation units, representing zones absent in red hematite (possibly specularite 
is present). The graded units are from 4 to 15cm thick (cOITITionly 6-8cm) and 
start with a pink and white quartz-jasper grit which fines upwards into medium- to 
coarse-grained quartzite, then in some places to an upper fine-grained quartzite 
with sparse gr it, in other places just fine -grained quartzi te to dark siltstone 
at the top . Lower grit material is sampled. 
Va!"ia bi lity: 

Sedimentary Structures: Abundant rhythmic graded bedding showing soft-
$ediment deformation, flame structures, swirly horseshoe-shaped contorted 
bedding plar.cd off at the top by another bedding layer; amplitudes disharmonic 
and flaming upwards. 
Depositional Environment : Possibly deeper water marine, although shallow 
water features are still present; perhaps a local slope in a neritic environ
ment subject to local turbid disruptior. of b~dding. 

SAMPLE DESCRIPTION : Basal units of the graded grit-quartzite sequence 
are 2-4cm thick layers of rounded-fragment, quartz-rich, che1·t and jasper
poor grit (l-4mm long) interbedded with well-sorted, well-rounded, clean, 
pink medium-to coarse-grained quartzite. Limonite locally stains partings 
between the top of one layer and the bottom of the succer~ing layer. The 
upper parts of the graded quartzites are more intensely pink to pale maroon, 
medium- to fine-grained quartzites containing mostly hematite at the base of 
graded sequences and a hematite-free, blackish upper part which could contain 
detrital specularite. 

s-pler: P. Anderson Date: 11 December 1979 



SITE AND SAMPLE DESCRIPTION 

Site Number: M 109 Sample Number: 154276 

Location: Upper S. Fork Scintillometer Counts: 

Quadrangle: Mazatzal Peak U Value (U by NT) ppm 

Sec. , twp , Ra.: S2, 8N, 8E Coordinates: 

Code: M 201 

NO 

2.30 

Geologic Unit : Specularitic, hematitic Mazatzal granule conglomerate 

Stratigraphic Group: Mazatzal Group 
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SITE GEOLOGY : On the north side of South Fork an easterly traverse onto the 
Mazatzal Peak quad intersects abundant dark maroon quartzite without conglom
erate or grit; higher up section thin 3-4cm grit layer and granule conglomerate 
increases up section until a highly specularitic zone with patchy specularite 
concentrations (rip-up fragments?) is encountered. This material and the 
granule conglomerate is sampled. 

variability : Abundance of specularite is generally correlated with abundance 
of grit and granule conglomerate. 

Sedimentary Structupes: Good cross bedding and graded bedding with grit at 
the base of each sedimentation unit. 

Depositional Environment: Near-shore marine, sub-littoral, probably neritic 
but fluvial cannot be entirely ruled out. 

SAMPLE DESCRIPTION : A maroon to blackish red, color-banded coarse-
grained quartzite to grit supports 15 to 20% larger rounded quartz and chert 
gra1ns 4 to 6mm long 1n a banded, partly hematitic, partly specularitic, 
clean, well-sorted, quartz-rich matrix. 

P. Anderson Date: 11 December 1979 



SITE AND SAMPLE DESCRI PTION 

Site Number: M 110 Sample Number: 154277 

Location: Upper S. Fork Scintillometer Counts: 

Quadrangle : Mazatzal PE lk U Value (U by NT) ppm 

Sec . , Twp , Ra . : 52, 8N, 8E Coordinates: 

Geologic Unit: Specularitic Mazatzal grit 

Stratigraphic Group: Mazatzal Group 

Code: M 201 

NO 

1.40 
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SITE GEOLOGY : At the east edge of the outcrop ridge of Mazatzal on the north 
side of South Fork, thinly bedded and laminated quartz i te in contact with 
specularitic grit layers are overla in by upside-down cross beds, indicating 
that the steeply dipp ing Maz atzal strata here are slightly overturned. The 
Specularitic grit is the basa l part of a graded sequence 7m thick. 

Variabi l it y : Specularitic content highly variable in quartzites but 
generally decreasi ng up section. 

Sedimentary Structures: Cros s bedding, graded bedding. 

Depositiona l Environment: Shallow water to deeper water marine sequence, 
possible density currents on a gentle slope. 

SAMPLE DESCRIPTION : A dark maroon to reddish black grit consists of 
5% j asper , 16% chert and 25% quartz grains, rounded and well-sorted, 2 to 3mm 
long, supported in a clean matrix of 55% hematite-stained coarse-grained quartz 
grains and 5% specularite and hematite. Overlying the grit is pinkish orange 
to black quartzite layered on 2 to 4mm scale in which there ar also specu
larite concentrations. 

P. Anderson Date: 11 December 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number: M 111 S~ple Number: 154278 Code: M 202 

Location: Upper S. Fork Scintillometer Counts : NO 

Quadrangle : Mazatzal Peak U Value (U by NT) ppm 2.30 

Sec. , Twp. Ra.: Sl, 8N, 8E Coordinates: 

Geologic Unit: Mazatzal quartz-rhyolite granule to pebble conglomerate 

Stratigraphic Group: Mazatzal Group 

SITE GEOLOGY : The lowest part of the Mazatzal quartzite sequence exposed 
north of South Fork contains abundant granule and pebble conglomerate of the 
type typically found in the Mazatzal quartzite. Beds 0.1 to lm thick contain 
somewhat more angular jasper, chert, rhyolite and quartz fragments packed in 
an interstitial specularitic, brick red to black quartzite matrix. 

variability : Size and fragment proportions highly variable from bed to 
bed but the three fragment types are always present. 

Sedimentary Struc t ures: Bedding, graded bedding, ripple marks. 

Depositiona l Environment: Shallow water, probably near-shore marine; 
possibly but less likely fluvial. 

SAMPLE DESCRIPTION : A tightly packed mosiac of pebble- to ~ranule-size 
{5-25111ll) subanguiar to subrounded grains of white quartz (50~ :;.d 3 to 8 l11ll 

long ), red to pinkish red, microcrystalline to aphanitic rhyolite (25% ~1d 
25 to 8cm l ong), pink chert (20% and 3 to 12mm long) and red jasper (5% and 
6-9mm long). These occur in a clean matrix of medium-grained quartz-rich 
quartzite to grit containing hematite and specularite as the only two visible 
interstitial components . 

Suapler: P. Anderson Date: 11 Decenmer 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number: M il2 Semple Number: 154279 Code: M 101 

Location: S. of Brody Seep Scintillometer Counts: 55 cps 

Quadrangle: Mazatzal Peak U Value (U by NT) ppm 1.00 

Sec. , Twp , r.a.: Sl, 8N, BE 

Geologic Unit: Mazatzal Grit 

Coordinates: 34°04'02"; 111°29'00" 

Stratigraphic Group : Mazatzal Group 

SITE GEOLOGY : East of M 107, vertically dipping Mazatzal quartzite is brick 
red with red shaley interlayers. Some grit layers also occur in the section. 
Grit layers here are 5-lOcm thick and sparsely scattered. Jasper is relatively 
abundant compared to M 104 to M 107 samples, making up over 5% of the grit. 
The area sampled is just below the purplish maroon quartzite . 

Variability: Conglomerate or grit layers are highly variable. 

Sedimentary Structures: Symmetrical oscillation ripple marks trough dnd 
planar cross-beds, shale rip-up layers. 

Depositiona l Environment: Shallow-water marine, intertidal. 

SAMPLE DESCRIPTION : Quartz-rich grit and coarse-grained quartzite are 
1nterbedded in 1-2cm thick layers. The quartz (96%), chert or rhyolite (3%) 
and jasper (1%) grains are 1-2, rarely 3mm long, exceptionally well sorted 
and remarkably well rounded such that they form a buckshot-appearing grit 
wh~re the matrix breaks around the rounded grains. Hematite appears to be 
the only cement. 

(by P.A.) 

J. Trembly Date: 11 December 1979 



SITE AND SAMPLE DESCRIPTION 

Site Number : M 113 Sample Number: 154280 

Location : S of Brody Seep Scintillometer Counts : 

Quadrangle : Mazatzal Peak U Value (U by NT) ppm : 

Code : M 101 

57 cps 

0.80 
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Sec . , Twp , Ra . : S l, 8N, 8E Coordinates : 34°04 ' 07"; 111°29 '00" 

Geologic Unit :Mazatza l quartz grit to granule conglomerate 

Stratigraphic Group: Mazatzal Group 

SITE GEOLOGY : Between sites M 112 and M 107, in 
red quartzite unit sampled at M 112 site, granule 
talus immedi ately below a series of steep cliffs. 
representat i ve of grit layers in the cliffs above. 

the maroon quartzite above the 
conglomerate to grit Jccurs as 
This materia l is collected as 

variabi l ity : Conglomerate and grit layers were not located in outcrop. 

Sedimentary Struc tures: Good beddi ng , cross beddi ng in quartz i tes . 

Depositiona l Environment : Shallow water, near-shore marine, presumably. 

SAMPLE DESCRIPTION : A dark maroon grit to granule conglomerate contains 
closely packed , sub-angular to sub-rounded grains of dominantly quartz, lesser 
red rhyolite, jasper and pink chert 3 to 6mrn long in a subordinate dark hemat itic 
to specularitic, medium- to coarse-grained quartzite matrix . Some layers in 
the conglomerate contain friable grit identical toM 112 sample description. 

(by P.A. ) 

J. Trembly Date : 11 December 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number: M 114 Sample Number: 154281 Code: M iOl 

Location: W of Brody Seep Scintillometer Counts: 62 cps 

Quadrangle ~ Mazatzal Peak U Value (U by NT) ppm : 1.3 

Sec., Twp , Ra. : 52, 8N, HE Coordinates: 34°04'02"; 111°24'47" 

Geologic Unit : Mazatzal quartz-rich grit 

Stratigraphic Group : Mazatzal Group 

SITE GEOLOGY : South of W 31 on the cliffs of red quartzite east of Club Ranch 
trai l , a jasper-poor, quartz-rich grit occurs in the Mazatzal. It is well 
bedded and of variable grain sizes. 

Variability: Specularite banding is present in outcrop. 

Sedimentary Structures : Cross beds are present, but no ripple marks. 

Depositiona l Environment: Presumably shallow water marine. 

SAMPLE DESCRIPTION : A well-bedded pale maroon rock consists of medium- to 
coarse-gra1ned hematitic quartzite beds 3 to 4cm thick interbedded with 3-3cm 
thick gr~t layers. The grits {2-4mm long} are wholly of rounded to subrounded 
quartz grains in a coarse-grained quartz matrix relatively rich in (detrital?) 
specularite . 

J. Trembly Date: 11 December 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number: M 115 Sample Number: 154282 Code: 0 102 

Location: W of Mazatzal Peak Scintillometer Counts: NO 

Quadrangle: Mazatzal Peak U Value (U by NT) ppm : 6.3 

Sec . , !iop, Ra. : S 1, 8 , SE 

Geologic Unit: Deadman gran~ le conglomerate 

Stratigraphic Group : Mazatzal Group 

SITE GEOLOGY : West of previous Deadman sample M 99 on the southwestern extension 
of Deadman as it folds southward into South Fork. Conglomerate some distan~e 
above the main basal conglomerate contains large, flat, soft, shaley-appearing, 
angular rhyolite clasts which are distinguished by their abundant clear gl assy 
quartz phenocrysts. 

variabil ity: Fragment s ize is hi gh ly variable. 

Sedimentary Structures : 
of water working. 

Not we l l bedded, poorly sorted, not abundant evidence 

Depositiona l Environmen t : Probably a fluvial, or possibly near-shore marine 
environment . 

SAMPLE DESCRIPTION : A dark earthy red hematite-rich, fine-grained matrix 
supports angular pink and red rhyolite fragments in a ratio of 5:3. The matrix 
is composed of silt-size grains with high concentrations of hematite. Fragments 
range in size from l-70mm long. Small, 1-13mm long fragments are composed of 
angular, elongate pink rhyolite. A few clear volcanic quartz phenocrysts are 
also present. Larger fragments, 15-70mm in len9th, are composed of mostly 
sheared, hematite-rich, quartz-phenocrystic rhyolite. Most fragments show sub
parallel dlignment, but this may be in part due to deformation. 

Sampler: K. Wirth Date: 11 December 1979 



SITE AND SAMPLE DESCRIPTION 

Site Number: M 116 Sample Number: 154284 

Location: W of Mazatzal Peak Scintillometer Counts : 

Quadrang l e: Mazatzal Peak U Value (U by NT) ppm : 

Sec. , r-p. Ra. : Sl, 8N, 8E Coordinates: 

Geologi c Unit : Deadman rhyolite-pebble conglomerate 

Stratigraphic Group : Mazatzal Group 

Code: 0 102 

NO 

4.6 

SITE GEOLOGY :This sample is taken close to the previous one but between 
samples M 115 and M 99. Basically the same type of conglomerate 

" 

variabi l it y : Fragments are smaller than in the previous sample and not so 
quartz phenocrystic. 

Secimentary Struc t ures: As in ~1 115. 

Depositiona l Environment: Fluvial or near-shore marine. 
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SAMPLE DESCRIPTION : Angular pink and red rhyolite granules and pebbles 
support a flne-grained hematite-rich matrix in a ratio of 3:2. The matrix is 
poor ly sorted and has a muddy hematitic appearance. Supporting it are angular 
fragments averaging 3-26mm in length. Pink and red rhyolite, mostly aphanitic, 
but sometimes quartz-phenocrystic, are the only fragment types. The matrix 
appears to have a poorly developed foliation, and this may be responsible for 
the sub-parallel elongation of fragments. Some fragments break cleanly away 
from the matrix . 

S•pler: K. Wirth Date: 11 December 1979 



SITE AND SAMPLE DESCRIPTION 

Site Number: M 117 Sample Number: 154285 

Location: W of Mazatzal Peak Scintillometer Counts: 

Quadrangle : Mazatzal Peak U Value (U by NT) ppm 

Sec. , Tloop. Ra.: Sl, 8N, 8E Coordinates: 

Geologic Unit: Deadman red rhyolitic conglomerate 

Stratigraphic Group: Mazatzal Group 

Code: 0 103 

NO 

5.7 
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34°03'30"; 111°28'40" 

SITE GEOLOGY : Near M 116 is a finer-grained type of rhyolitic conglomerate in 
which the fragments and matrix are so much alike that they are virtually indis
tinguishable from one another. Fragments are a pink to red, cherty, apt' :.nitic 
rhyol i te with highly angular tabular shapes, ar.d show good planar alignment. 
The matri x is slightly more granular and peppery than the fragments. 

Variabil ity: Surprisingly uniform. 

Sedimentary Struc t ures : Not well bedded as in M 115. 

Depositiona l Environment : Fluvial or near-shore marine. 

SAMPLE DESCRIPTION : Angular and elongate pink rhyolite fragments, of grit 
to pebble size, support a fine-grained hematite-rich matrix in a ratio of 2:1. 
The matrix grains are silt to fine sand-size and appear to be composed of quartz 
and rhyolite fragments. Detrital specularite is not present, however, hematite 
is earthy red and abundant and supports matrix grains. The fragments are very 
angular and blocky, averaging 3-30mm in length. The only fragment type observed 
was pink to grey aphanitic rhyolite, sometimes with quartz phenocrysts. A 
poorly developed foliation dominates the matrix structure and may be responsible 
for the alignment of fragments. 

s-pler : K. Wirth Date: 11 December 1979 



SITE AND SAMPLE DESCRIPTION 

Site Number: M 118 Sample Number: 154286 

Location: E of Club Ranch Scintillometer Counts: 

Quadrangle : Table Mtn. U Value (U by NT) ppm : 

Code: M 202 

NO 

5.80 
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Sec. , Twp , Ra .: 510, 8N, 8E Coordinates: 34°02'37"; 111°31'02" 

Geologi c Unit: Specularitic Mazatzal pebble conglomerate 

Stratigraphic Group : Mazatzal Group 

SITE GEOLOGY : In the upper reaches of Mazatzal Wash, southwest of M 101 site, 
there 1s no grit or conglomerate in the Mazatzal, suggesting deeper quieter 
water submarine deposition (further offshore). Only at the very base of the 
sequence is a 12cm-thick pebble to granule conglomerate. As elsewhere, here 
the specularite concentrations come in with the coarser grained sediments. 

variabi l ity: Unit is thi n and lateral variability not detecteo. Up section 
the pebbles and granules get sparser over 2m and are absent above this. 

Sediment ary Structures: Hematite-specular ite cross bedding . 

Depositional Environment: Deeper water, for the offshore marine environment, 
possibly sub-neritic, but not likely. Definitely sub- littoral. 

SAMPLE DESCRIPTION : A patchy-stained conglomerate varies from pale red to 
p1nk where hematite-stained to black where specularitic. It consists essentially 
of a bi modal grain size population, one of fragments 6 to 15mm long and the other 
of medium sand-size quartz grains and specularite grains, in about equal pro
portions. The larger fragments are mainly white quartz, pink and yellow chert, 
red jasper and black specularite fragments, possibly broken up from an adjacent 
specularitic quartzite bed. Iron content of the rock is about 10%. 

P. Anderson Date: 13 December 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Nuaber: M 119 Sample Number: 154287 Code: 0 201 

Location: E of Club Ranch Scintillometer Counts: NO 

Quadrangle: Table Mtn. U Value (U by NT) ppm : 3.50 

Sec., Twp , Ra.: 515, 8N, 8£ Coordinates: 

Geologic Unit: Specularitic Deadman grit 

Stratigraphic Group. Mazatzal Group 

SITE GEOLOGY : The Deadman section exposed below Maverick shale is quite variable 
in color from black near Maverick to muddy brick red below this, then to dark 
maroon, and then finally it pales down section until a grit layer is encountered 
near the base of the unit. The grit bed is a quartz-jasper-rhyolite fragment rock 
rich in bedded specularite and looks very much like the previous M 118 sample 
in Mazatzal. 

Variability: Similar color changes and grit as in Mazatzal above but a very thinly 
and well-banded, dark to light color-banded character distinguishes the Deadman 
quartzites. 

Sedimentary Structures: Ripple marks and cross beds in muddy layers. 

Depositional Environment: Shallow-water marine, probably not near-shore, probably 
sub-1 i ttora 1. 

SAMPLE DESCRIPTION A pale maroon to reddish brown to black, well-bedded 
gritty quartzite contains occasional large (1-2cm-long) fragments of aphanitic 
muddy red-brown rhyolite, red jasper, pink chert, white quartz and quartzite. 
Most of the material is interbedded quartz-rich grit in maroon coarse-grained 
quartzite beds, and specularite-rich (up to 30%) beds 4cm thick wherein grit 
fragments of jasper, chert, and rhyolite are preferentially concentrated. 
Specularite-rich layers definitely suggest the higher energy environment of the 
two bed types. 

S•pler: P. Anderson Date: 13 December 1979 



SITE AND SAMPLE DESCRIPTION 

Site Number: M 120 s-ple Number: 154288 

Location: E of Club Ranch Scintillometer Counts: 

Quadrangle: Table Mtn. U Value (U by NT) ppm : 

Code : M 101 

NO 

0.9C 
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Sec ., Twp , Ra.: 516, 8N, 8~ Coordinates: 34°02'03"; 111°32'21" 

Geologic Unit: Mazatzal quartz grit to granule conglomerate 

Stratigraphic Group: Mazatzal Group 

SITE GEOLOGY : At the ridge crest between Davenport and Mazatzal Washes in 
the pink quartzite unit is quartz-pebble grit and granule conglomerate with con
centrations of specularite on bedding and cross bedding planes. Some specularite 
rich fragments occur in the conglomerates suggesting that the specularite and 
coarser material are both concentrated by the same higher energy process. 

variability: Conglomerate and grit is sparser both below in the maroon quartzite 
and above in the whiter quartzite. 

Sedimentary Structures: Bedding and cross bedding. 

Depositional Environment: Shallow-water marine, possibly beach or dune . 

SAMPLE DESCRIPTION : Medium- to coarse-grained pink, relatively pure 
quartz1te is 1nter6edded with layers of quartz grit to granule conglomerate of 
2-Smm long, well-rounded quartz grains, hematitic quartzite and specularite-rich 
fragments and minor red chert. These support a 40% clean, medium-grained quartzite 
matrix of orange-stained, well-cemented quartz grains. Sorting and rounding are 
both excellent and the sediment is very pure (97%) and mature, except for specu
laritic fragments which could be incorporated from adjacent strata . 

P. Anderson Date: 13 December 1979 



478 

SITE AND SAMPLE DESCRIPTION 

Site Number: M 121 S•ple Number: 154289 Code: K 001 

Location : NE of Club Ranch Scintillometer Counts: NO 

Quadrangle: Table Mtn. U Value (U by NT) ppm 1.40 

Sec. , Twp , Ra.: 59, 8N, 8[ Coordinates : 

Geologic Unit: quartz-jasper grit in Maverick shale 

Stratigraphic Group: Mazatzal Group 

SITE GEOLOGY : On the Club Ranch trail northeast of Club Ranch the Maverick 
shale contains interbedded quartzite and grit layers. A grit conglomerate was 
collec ' ed from 5-lOcm-thick, coarser-grained lay~rs that are spaced every meter 
or two in this area. Conglomerate is well rounded, well sorted, with 90% quartz 
clasts, lesser j asper, and pink and yellow chert grains. 

variabi l ity : Rock is well cemented suggesting that secondary silica cement 
may be present. 

Sedimentary Structures : Possibly ripple marks on some bedding planes. 

Depositional Environment: Shallow water, restricted-basin conditions of depo
sition with grit representing a higher-energy influx of sediment. 

SAMPLE DESCRIPTION : The Maverick grit contains 60% quartz grains, 5% red 
Jasper and chert which are well-rounded and well-sorted touching grains 2 to 
4mm long supporting a clay-rich matrix with the typical pale green cast of the 
Maverick grits. The matrix consists of whitish recrystallized quartz and 
argillaceous or sericitic material which has well-cemented the conglomerate. 

J. Trembly Date: 13 Decent>er 1979 
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SITE AND SAMPLE DESCR!PTION 

Site Number : M 122 S11mple Number: 154290 Code: M 101 

Location: NE of Club Ranch Scintillometer Counts : NO 

Quadrangle : Table Mtn. U Value (U by NT) ppm 0.80 

Sec . , Twp , Ra. : S9, SN, 8E Coordinates: 

Geologic Unit: red Mazatzal gr i t 

Stratigraphic Group : Mazatzal Group 

SITE GEOLOGY : About SOm above the Maverick shale in the lower brick red unit 
of the Mazatzal there is only wretchedly fine-grained grit which seems t o be 
more like material that usually occurs higher in the section. Grit occurs in 
lcm-thick l ayers that delineate many of the cross beds, and is abundant through
out the outcrop. 

Variabi l ity: Specularite i s not abundant , and only obviously present i n coarser 
grained cross-bedaed layers. 

Sed imentor~ Struc tures : Abundant trough cross beds . 

Depositiona l Environment: Deeper water, lower energy marine than th~t which is 
normal for Mazatzal this low in the section. 

SAMPLE DESCRIPTION : A pale brick-red to brownish black grit consists of 
1nter6edded coarse-grained quartzite and fine-grained, quartz-rich, jasper and 
chert-poor grit defining 3 to 4cm thick beds. The grit layers are darker stained 
from their interstitial specularite and somewhat cellular because of the well
rounded 1-2mm quartz grains are less well cemented in these layers. 

(by P.A.) 

Sampler : J. Trembly Date: 13 December 1979 



SITE AND SAMPLE DESCRIPTION 

Site Number: M 123 Sample Number: 154291 

Location : NE of Club Ranch Scintillometer Counts : 

Quadrangle : Table Mtn U Value (U by NT) ppm 

Sec ., Twp , Ra.: 59, 8N, BE Coordinates: 

Geologic Unit: red Mazatzal quartz-rich grit 

Stratigraphic Group: Mazatzal Group 

Code: M 101 

NO 

0.70 
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SITE GEOLOGY : East of previous sample site coarser-grained grit conglomerate 
occurs as 2-5cm thick lenses in a purple to maroon quartzite unit that is about 
10 to 15m thick . The layers occur above the purplish barren quartzite and below 
specularite-banded purplish quartzite. Conglomerate is moderately well rounded 
and sorted, with 90% quartz clasts and 10% chert and specularite clasts. 

variabi l ity : This unit lies stratigraphicdlly above the previous site in a zone 
where there is coarser grained conglomerate. 

Sedimentary Structures : Conglomerate occurs in cross-bedded (?) lenses. 

Depositiona l Environment: Deeper water, lower energy mat·ine than is usual for 
the Mazatzal quartzite at this level. 

SAMPLE DESCRIPTION : Contacting thinly bedded, purplish mar n, specularite-
layered medium-grained quartzites is a lay~r of red to maroon gri ~onsisting 
mostly of well-rounded quartz grains 2-4mm long, lesser rounded / ecularite clasts 
4-Smm long and pink to red, subangular chert grains 3 to 5mm long. These fragments 
support a 20% matrix of mostly recrystallized quartz, interstitial specularite, 
and hematite. 

(by P.A.) 

Sampler: J. Trembly Date: 13 December 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number: M 124 Sample Number: 145292 Code: MOOl 

Location: NE of Club Ranch Scintillometer Gounts: NO 

Quadrangle: Table Mtn U Value (U by NT) ppm : 0.70 

Sec., Twp , Ra.: 516, 8N, 8E Coordinates: 34°02'30"; 111°32'10" 

Geologic Unit: White Mazatzal quartzite to grit 

Stratigraphic Group : Mazatzal Grouo 

SITE GEOLOGY : Above Club Ranch, white Mazatzal quartzite is overlain by a 
faulted slice of lower red quartzites. Fine-grained quartzite is gradational 
into white 9rit of mainly quartz and chert with no jasper. Rock is well-sorted 
and grains are we l l-rounded. 

Variabi l ity : Gr i t conglomerate tends to be in lenses. 

Sedimentary Structures: Abundant trough cross-beds are present. 

ositional Environment : Shallow water, near shore, possibly beach or dunes. 

SAMPLE DESCRIPTION : Medium- to fine-grained sugary white quartzite is in 
curved contact {scoured or fluted bedding?) with a layer of quartz grit. The 
grit layer contains 2-4mm long, well-rounded and well-sorted, white quartz grains, 
and minor red chert in a fine-grained quartzite matrix equal in proportion to the 
fragments. 

(by P.A.) 

s-pler: J. Trembly Date: 13 December 1979 



SITE AND SAMPLE DESCRIPTION 

Site Number: M 125 Sample Number: 154293 

Location : NW of Cl~b Ranch Scintillometer Counts : 

Quadrangle: Table Mtn. U Value (U by NT ) ppm : 

Sec. , Twp, Ra.: S5, 8N, BE Coordinates: 

Geologic Unit: Deadman granule conglomerate 

Stratigraphic Group: Mazatzal Group 

Code: D 102 

122 cps 

5.4 
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SITE GEOLOGY : The lower portion of the section is composed of muddy and 
hemat1t1c red siltstone and quartzite. Its highly sheared and muddy character 
makes it difficult to distinguish fragments or other sedimentary features. This 
grades upward int o a more pure quartzite which is better cemented. The sample 
was taken from a 40cm-thick conglomerute layer near the top of the quartzite 
hor i zon. 

variabi l ity : Scint i l lometer counts average slightly higher in the lower portion 
of the section. This i s probably due to a higher percentage of rhyolitic material 
i n t he quartzite. 

Sedimentary Structures: Bedding sets average l-2cm thick and are defined by 
concentrations of heavy minerals . 

Depositional Environment : Fluvial or near-shore marine. 

SAMPl.E DESCRIPTION : Sub-angular pebbles, grit and granules of dark red 
rhyoli~e are supported by a dark maroon fine-grained matr ix in a ratio of 4:1. 
The matri x is composed of mostly fine sand-size quartz grains. Interstitial 
hematite is present throughout and is concentrated on some cross-bedding planes 
with specularite. Sub-angular conglomerate fragments average 3-14mm in length 
and are composed of hematite-rich aphanitic rhyolite. Some darker red rhyolite 
fragments range up to 25mm long . 

K. Wirth Date: 13 December 1979 



SITE AND SAMPLE DESCRIPTION 

Site Number: M 126 Sample Number : 154294 

Location: NW of Club Ranch Scintillometer Counts: 

Quadrangle: Table Mtn. U Value (U by NT) ppm 

Sec ., 1'\;p , Ra .: 55 , 8N, 8E Coordinates: 

Geologic Unit: Deadman pebble conglomerate 

Stratigraphic Group : Mazatzal Group 

Code: D 103 

180 cps 

4.9 
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SITE GEOLOGY : At this site only 1.5 meters of Deadman quartzite is left 
exposed above the rhyolite because the upper strata are eroded away. The whole 
quartzite section is conglomeratic and mostly composed of large angular fragments 
of rhyolite. Fragment size and density decrease up section and quartz grains 
become more abunda~t. 

variability: Some conglomerate fragments reach cobble to boulder size (60-
200mm in length). 

Sedimentary Structures : Very massive and sheared. 

Depositional Environment: The composition of this sample is essentially that of 
a rhyolite grus, indicating a fluvial or paleo-erosion-surface deposit. 

SAMPLE DESCRIPTION : Deep earthy-hematite red rhyolite fragments support 
a similarly colored silty matrix in a ratio of 7:1. The silt size material 
comprising the matrix are grains of mostly rhyolite and minor quartz. Detrital 
specularite is absent, but hematite is strongly concentrated in the interstices. 
Fragments are quite angular and blocky in shape, averaging 12-60mm in length. 
All fragments are composed of quartz-phenocrystic and hematite-rich rhyolite. 

K. Wirth Date: 13 December 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number: ~ 127 Sam~le Number: 154295 Code: D 102 

Location : NW of Club Ranch Scintillometer Counts : 180 CDS 

Quadrangle : Table Mtn . U Value (U by NT) ppm : 4.0 

Sec. I Twp , Ra. : sa, 8 , 8[ Coordinates : 

Geologic Uni t : Deadman granul e conglomerate 

Stratigraphic Group : Maz atzal Group 

S~TE GEOLOGY : Same as site M 126, except at the southernmost extremity of 
Deadman outcrop on this ridge. 

Varia bi l ity : Sam~ inte rbedded l-3cm t hick hemat itic silt layers . 

Sedimentary Struc t ures : Bedd ing sets average l-3cm thick. 

Depositiona l Environment : A slightly more mature sediment than sample M 126. 
Fluv i al or near-shore marine environment of deposition. 

SAMPLE DESCRIPTION : This sample is basically a finer-grained equivalent 
of the sample described from s ite M 126. The main difference is that there is 
more matri x (matrix to fragment ratio is 3:2), fragments are smaller (averaging 
3-9mm in length) and quartz grains are more abundant in the matrix. Matrix grains 
are still of silt to fine-sand size. Also, the blackish specularite nature of 
many of the rhyolite fragments is more apparent here as many of the more tabular 
fragments have a peppery texture. 

Sempler : K. Wirth Date: 13 Dece~er 1979 



SITE AND SAKPLE DESCRIPTION 

Site Number : M 128 SUlple Number : 154296 

Location: N~ of Club Ranch Scintillometer Counts : 

Quadrangle: Table Mtn. U Value (U by NT) ppm : 

Sec ., Twp , Ra. : 55, 8' , 8[ Coordina tes: 

Geologic rni t: Deadman pebble conglomerate 

Stratigraph i c Group: Mazatzal Group 

Code: D 103 

110 cps 

2.6 
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SITE GEOLOGY :Approximately 20 meters of quartzite remai n exposed above the rhyo
lite. The lower 6-8 meters are composed of fine- to medium-grained, hematite
rich quartzi te. The two distinct units, conglomer ate and quartzite, are separated 
by a 1m-thick layer of hemat itic sil tstone. 

variability: Fragment size decreases up secti on, then a sharp break in grain 
size . 

Sedimentary Structures : None except bedding are well-def ined. 

Depositional Environment: Possibly a fluvial to near-shore marine transition, 
or at least a more mature fluvial environmer,t, as indicated by a rapid upward 
fining. 

S~DLE DESCRIPTION Fragments throughout the section are generally sub
rounaea ana vary from grey, light orange, and pink to dark red rhyolite. Some 
fragments consist of hematitic quartzite, apparently of Deadman quartzite origin, 
but most are quartz-phenocrystic and flow-banded rhyolite . Their average size is 
6-35mm in the lower part of the section and 8-2~~ in the upper part of the section. 
Matrix grains are fine-sand size and composed of mostly quartz with interstitial 
clays and hematite . This grades upward into a quartz grit and coarse-sand 
matrix near the top. Minor amounts of feldspathic grit and quartzite are also pres 
with minor hematite interstitial fillings. Matrix to fragment ratios are 2:1 
throughout the section. 

Sampler: K. Wirth Date : 13 December 1979 



SITE AND SAMPLE DESCRIPTION 

Site Nuaber : M 129 s .. ple Nuaber: 154297 

Location: Bear Cr~l< Scintilloaeter Counts : 

Quadrangl e: · Table Mtn. U Value (U by NT) ppm 

Sec . , 'l"tap. Ra . : S 17, BN, 8£ Coordinates : 

Geologic Unit : Deadman pebble conglomerate 

Stratigraphic Group: Mazatza l Group 

Code : 0 103 

NO 

1.80 

486 

SITE GEOLOGY : Near the southernmost extremity of Deadman in Mazatzal Wash 
area a rhyolite pebble conglomerate is found in the Deadman within 5m of the 
rhyoli te contact. Flat elongate pebbles occur in 3-lOcm thick beds interbedded 
wi t h f iner-grained quartzite layers . Matrix of the conglomerate consists of 
medium-grained, we ll-rounded quartz. 

Variability: Specul ar i te bands are found in the quartzite but not usual ly i n 
t he conglomerate . 

Sed imenta ry Struc tures : Cross beds are present . 

Depositiona l Enviroaaent: Shallow-water, near-shore marine or fluvial. 

SAMPLE DESCRIPTION : The samples are of a polymictic conglomerate of flat 
pebbles supported in a medium- to coarse-grained matrix of pink quartzite. 
Interbedded in the quartzite are layers of specularite concentrations. The frag
ments are generally angular to subrounded, typically 3x as long as they are wide, 
vary from 2 to 4cm long in one sample and 5 to 12mm long in the other and consist 
of purple and red aphanitic rh~'olite, pink phenocrystic rhyolite, dark maroon 
Deadman quartzite, and Jlack spccularitic Deaa.tn quartzite. Secondary chalcedony 
and sericite are corrmon interstitial fillings . 

(by P.A.) 

J. Trembly Date: 14 December 1979 



SITE AIID SAIIPL£ DESCRIPTION 

Site Nuaber: M 130 s-p le Nuaber: 154298 

Location: Bear Creek Scintillaaeter Counts: 

Quadrangle: Table Mtn . U Value (U by NT) ppm : 

Code: 0 103 

NO 

4.40 

487 

Sec. , ~p . Ra.: 517, 8N, 8E Coordinates: 34°01'47"; 111°33'27" 

Geologic Unit: Specularitic sheared Deadman pebble conglomerate 

Stratigraphic Group: Mazatzal Group 

SITE GEOLOGY : On the main knob of Deadman above Mazatzal Wash there is tectonic 
activity and faulting to form pink silica-cemented dark purple-fragment breccias 
of Deadman quartzite and cause Deadman to lie apparently up section from Maverick 
shale. Thinly specularite-bedded and laminated dark purple quartzites near the 
base of the Deadmdn contain layers of pebble conglomerate which were sampled. 
The conglomerate layers are high in specularite, are poorly sorted and contain 
flattened, well-rounded clasts of rhyolite and quartzite. 

variabi l ity: Fragment size ranges from pebble to boulder. 

Sedimentary Structures: Bedding, minor cross bedding. 

Depositional Environment: Shallow-water, near-shore marine or fluvial, possible 
paleo-erosion-surface deposit. 

SAMPLE DESCRIPTION : Thinly bedded pink to purple to black. cross-bedded 
quartz1tes are 1n contact with a sheared pebble conglomerate layer. Rounded grains 
of detrital specularite are concentrated at the contact (base of the conglomerate 
layer ) . The conglomerate consists of black to dark purplish and sericitic 
quartzite and aphanitic rhyolite fragments 1 to Scm long in a sheared. strongly 
specularitic black matrix of mainly specularite. rhyolitic detritus and quartz. 
Foliation planes show a pronounced 2 to 1 elongation of fragments. 

J. Trembly and P. Anderson Date: 14 Decenmer 1980 



SITE AID SAMPLE DESCRIPTION 

Site Nuaber: M 131 s-ple Nu.ber: 154299 

Location: Davenport Wash Scintillaaeter Counts: 

Quadrangle: Table Mountain U Value (U by NT) ppm : 

Code: 

NO 

4.20 

488 

D 204 

Sec., ~p. Ra.: S8, 8N, 8E Coordinates: 34°02'38"; 111°33'03" 

Geologic Unit: Specularitic pebble conglomerate, base of Deadman 

~tratigraphic Group: Mazatzal Group 

SITE GEOLOGY : The Dea~n outcrops close to Davenport Wash are mostly a brick 
red to maroon medium-grained glassy quartzite which is very well bedded and about 
40m thick. At its base is a 12~thick boulder conglomerate, high in specularite, 
which was sampled. Deadman here forms a N-S trending channel because it thickens 
from 25m in Mazatzal Wash to 30m on the M132 knob between Mazatzal and Davenport 
Washes to about 70m at the west end of outcrop in Davenport Wash. Conglomerate 
at its base also thickens and fragment size increases from about 5m of pebble 
conglomerate on the ridge to almost 15m of boulder conglomerate in Davenport Wash. 
Coarse bouldery material was sampled at this site as well as pebble and matrix 
material. 
Variability : 

Sedtmentary Structures: Bedding and cross bedding are present in overlying 
quartz i tes but not in the basal conglomerate. 

Depositional Enviroaaent: Fluvial; a well-defined river channel deposit. 

SAMPLE DESCRIPTION : The conglomerate contains large 35-40cm boulders of: 
1) dark reddish brown, partly greenish-altered rhyolite containing euhedral 
glassy quartz phenocrysts; 2} specularitic quartzite consisting of a 451 medium
grained quartz mosaic with 551 dark reddish brown to black specularite. These 
fragments occur as boulders to pebbles, strongly reddish brown-stained, in a 
black matrix that is about 601 fine-grained detrital and crystalline specularite 
and the remainder probably fine-grained quartz. Broken surfaces show the typical 
dark-brick red stain (color of hematite streak} found in high-specularite rocks. 
Apparently M 130 is the same horizon as this sample. 

P. Anderson Date: 14 December 1979 



SITE &aD SAIIPLE DESCRIPTION 

Site Nu.ber: M 132 154300 

Location: Mazatzal Wash Scintilla.eter Counts: 

Quadrangle: Mazatzal Peak U Value (U by NT ) ppm : 

Code: 0 202 

150 cps 

1.9 

489 

Sec . , Tlwp , Ra . : S 17 , 8N , 8[ Coordinates: 34°02 ' 12"; 111°33'23" 

Geologic Unit: Deadman granule to pebble conglomerate 

Stratigraphic Group: Mazatzal Group 

SITE ~OLOGY : On the ridge between Davenport and Mazatzal Washes, Deadman 
quartz1te and conglomerate is about 30m thick. See site geology of M 131 for 
variations from this. 

variability: Matrix grains are well-sorted within each layer, but vary from 
fine to coarse-grained from one layer to the other. 

Sedimentary Structures : Bedding sets average 10-JOmm thick. 

Depositional Enviroaaent : Fluvial, river channel as in M 131. 

SAMPLE DESCRIPTION : A wide variety of differently colored rhyolite 
pebbles to granules are found in a fine-grained red to maroon matrix with 
matrix:fragment ratios varying from 1: 1 to 3:1. The fine sand-size matrix grains 
are composed of mostly quartz with minor amounts of rhyolite. Hematite 
is present in moderate proportions throughout, but detrital specularite is absent. 
Granule-size fragments, averaging 3-12 mm in length, are occasionally as long as 
30mm. Color varies from pink to orange, grey, maroon and red, but all are of 
rhyolitic composition, being either aphanitic or quartz-phenocrystic . Elongate 
fragments are aligned and define bedding directions. 

K. Wirth Date: 14 December 1979 



SITE AND SAMPLE DESCRIPTION 

Site Nuaber: M 133 154301 

Location: Mazatzal Wash Scintillometer Counts: 

Quadrangle: Table Mt n. U Value (U by NT) ppm 

Sec. , ~p . Ra.: Sl 7, BN, BE Coordinates: 

Geologic Unit : Deadman pebble conglomerate 

Stratigraphic Group: Mazatzal Group 

Code : D 203 

190 cps 

3.4 

490 

SITE GEOLOGY : Over 30 meters of Deadman quartzite are exposed above the 
rhyolite. The lower 10 meter~ are composed of nearly pure medium-grained quartzite. 
Above this lies 20 meters of coarse grit and pebble to cobble conglomerate (M 133 
type}. At the to~ v • the section is a conglomerate similar to that sampled at 
site M 132. 

variability: Conglomerate is locally not present at the base of the Deadman here 
but is to t he east and west . 

Sedimentary Struc t ures : Bedding set s average 15-30cm in thickness. 

Depositional Environment: Fluvial or near-shore marine; could be part of the 
paleochannel system but conglomerate is not present at the base nere. 

SAMPLE DESCRIPTION : This sample consi~ts of very poorly sorted 9rit 
to cobble size rhyolite fragments supporting a sand-size matrix of rhyol1tic 
material in a ratio of 5: 1. The fine-grained matrix appears to be composed of 
mostly quartz and rhyolitic detritus . Hematite is present in the interstices and 
stains outcrops and individual grain surfaces . Clear volcanic quartz phenocrysts 
are present throughout the matrix in small amounts . Fragments range from 2-70mm 
in length and are commonly 4-30mm long. All are sub-rounded to sub-angular and 
composed of red to maroon quartz-phenocrystic rhyolite. Elongate fragments show 
no preferred orientation. White remobilized siliceous material often fills frag
ment interstices . 

K. Wirth Date: 14 December 1g79 



491 

.SITE AliD SAMPLE D£SClliPTION 

Site Nuaber: M 134 s-ple N\aber: 154307 Code: 0 202 

Location: Front Deadman Quartzite Scintilla.eter Counts: NO 

Quadrangle : Mazatzal Peak U Va~ue (U by NT) ppm 4.9 

Sec. , !Vp. Ra. : 521, 9N, 9:: Coordinates : 34°06'41" ; 111°26'35" 

Geologic Unit : Deadman granule conglomerate 

Stratigraphic Group : Mazatzal Group 

SITE GEOLOGY : f4orth of Barnhardt Canyon in the tributaries of Rock Creek the 
Deadman unit is highly deformed and appears to form several disconnected knobs as 
it gc~s around a major fold~ but the east~ rn knob, sampled here, may be continuous 
with t he ot hers. This section is composed of mostly relatively pure quartzites 
with thi n interbeds of grit- and granule-size conglomerate layers. 

Variabi l ity: Grain size varies from fine to coarse-grained in the matrix. 
Fragment si ze varies fr~m grit t o small pebble. 

Sedtmentary Structures : Bedding well defined, some cross-bedding in quartzites. 

Depositiona l Environment : Possibly a near-shore marine or fluvial environment 
of deposition. 

SAMPLE DESCRIPTION Abundant quartz, lesser chert, jasper, and rhyolite 
granules to pebbles are deformed but generally appear to be supported by an equal 
amount of matrix. The coarse sand-size matrix grains are mainly quartz, minor 
rhyolite, chert and jasper which is interstitially connected by hematite and 

minor recrystallized specularite. Fragments are sub-rounded, average 2-15mm, 
but one is 28mm long. White quartz is the most common fra~nt type (751) and 
is accompanied by maroon quartz-phenocrystic rhyolite (151) and red jasper (101). 
This sample of Deadman conglomerate is more mature than most samples from this 
geoligic unit and is more like basal Mazatzal quartzite in appearance. 

K. Wirth Date: 16 December 1979 



SITE AIID SAMPLE DEStaiPTION 

Site lbaber : M 135 s-p le lbaber : 154308 

Location : Front Deadman Quartzite Scintilloaeter Counts : 

Quadrang l e : Mazatzal Peak U Value (U by NT ) ppm 

Sec . , Twp , Ra .: 516, 9N, 9E Coordinates: 

Geologic Unit : Deadman grit conglomerate 

Stratigraphic Group: Mazatzal Group 

Code : 0 201 

NO 

2.2 

492 

SITE GEOLOGY : This section is similar to that of M 134 except that here fragments 
are smaller in size and more rounded. There is also a dramat i c increase in the 
specularite content from site M 134 to M 135. 

variabi l ity: The quartzi te i s cut in many places by veins and tension scars 
fill ed wit h remob ili zed quartz. 

Sedimentary Structures : Bedding and cross-bedding sets average lOcm in thickness. 

Depositiona l Environment: Near-shore marine or fluvial. 

SAMPLE DESCRIPTION : A dark maroon to black-stained, medium-grained, 
cross-bedded, specularite-rich grit consists of mostly quartz grains and inter
st i tial specularite. Rounded, medium sand-size grains of mostly quartz, jasper, 
and specularite comprise the matrix. Lenses of grit are l-4cm-thick crossbeds 
composed of quartz grit grains 1 to 3mm long, with lesser chert. 

K. Wirth Dat-e: 16 Decenmer 1979 
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SITE ARD SAMPLE IESCRIPTION 

Site N\8ber: M 136 s .. ple Nuaber: 154309 Code: 0 202 

Location: Front Deadman Quartzite Scintilla.eter Counts: NO 

Quadrangle: Mazatzal Peak U Value (U by NT) ppm 5.0 

Sec. , Twp, Ra .: 516, 9N, 9E Coordinates: 

Geologic Unit: Deadman granul~ conglomerate 

Stratigraphic Group : Mtzai-.za 1 Group 

SITE GEOLOGY : Silty and muddy appearing quartzites make up most of the section. 
They contain high concentrations of hematite and detrital specularite. Thin 
layers of sparse granule conglomet·ate are interbedded with the quartzites. 
Locally fragments reach pebble size. 

variabi l ity: Specularite content generally appears to be increasing westward, 
although this may be stratigraphically controlled. 

Sedimentary Structures : Beds average 3-lOmm in thickness. 

Depositional Environment: Either fluvial or shallow-water marine, near-shore 
base of transgressive sequence. 

SAMPLE DESCRIPTION : The s~ple is a sparse granule to pebble conglomerate 
of rounded quartz grains, larger more angular aphanitic red rhyolite fragments 
and chert in a black coarse-grained, specularite-rich quartz matrix. The coarse
size matrix grains are composed of mostly quartz and have thick interstitial 
fi ll ings of dark maroon to black specularite. Fragments are sub-rounded and are 
SO% elongate, 3-20mm-long, dark red hematitic rhyolite fragments (but also possibly 
specularitic quartzite fragments) and SO% rounded, l-8mm fragments of ellipsoidally 
shaped white quartz . 

K. Wirth Date: 16 December 1979 
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SITE AIID SAMPLE DESCJliPTION 

SUe "'-ber: M 137 s-ple a.ber: 154310 Code: 0 202 

Location: Front Deadman Quartzite Scintillometer counts : NO 

Quadrangle: Mazatzal Peak U Value (U by NT) ppm : 1.9 

Sec . , Twp , Ra . : S 7, 9N, 9E Coordinates: 

Geologic Unit: Deadman granule conglomerate 

Stratigraphic Group : Mazatzal Group 

SITE GEOLOGY :Conglomerate fragnents are restricted to a 3 meter thick layer. 
It is underlain and overlain by layers of better-sorted quartzite which shows 
good cross-bedding . 

Variabi l ity : Conglomerate layer could be lensoidal as it is not present to the 
north. 

Sedimentary Structures: Cross-bedding sets in the quartzite layers average 
3-12cm in thickness. 

Depositional Enviroaaent: Fluvial channel-type deposit or near-shore marine. 

SAMPLE DESCRIPTION : The sample of Deadman is broken tectonically so that 
most gra1ns are cracked or deformed. The rock is a coarse-grained grit to granule 
conglomerate of mostly quartz (90%) and rhyolite fragments, in which there are 
several much larger qua~tz and rhyolite fragments 2-3cm in size. Apart from 
these, most grains are less than 5 to 10 mm and appear quite angular. The matrix 
is mostly coarse-grained quartz ceme~ted by specularite and hematite, but most 
of the specularite has now been altered to hematite. 

s-pler: K. Wirth Date: 16 December 1979 



SITE UD SAMPLE DESQIPTION 

Site Number: M 138 154311 

Location: Front Deadman Quartzite Scintillaaeter Counts: 

Quadrangle: North Peak U Value (U by NT) ppm : 

Code: 0 102 

75 cps 

1.80 

495 

Sec. , Twp , Ra.: S8, 9~l , 9E Coordinates: 34°08'12"; 111°28'07" 

Geologic Unit : Specularitic Deadman quartz granule conglomerate 

Stratigraphic Group: Mazat2al Group 

SITE GEOliGY :On a complexly folded and faulted vertical rib of Deadman at the 
TFont tace of the Mazatzal Mountains, partway down a ridge there are layers of 
quartz-granule conglomerate interbedded with specularite-bedded and cross-bedded 
pale maroon Deadman quartzites. Specularite is concentrated in the grit both 
as clasts and layers, possibly the base of cross-bed sets. 

variability: Granule conglomerate layers are 10 to 20cm wide, decreasing in 
abundance along strike and up section, but exist here over 20m of stratigraphy. 

Sedimentary Structures : Specularite concentrations on cross-bedding planes 

Depositiona l Environment: Shallow-water, near-shore marine or fluvial 

SAMPLE DESCRIPTION : The sample consists of well-packed, somewhat elongate 
e-zumm, well-rounded fragments of white quartz (351), pink chert (31), red 
jasper (21), red rhyolite (51j, and blackish brown specularite (151) in a 401 
matrix of pink to pale maroon, coarse-grained quartz, detrital specularite and 
finer grained rock fragments. Some argillaceous material fills interstitial matrix 
positions and chalcedony is also present. Elongation of fragments is parallel 
to the bedding plane defined by a 7mm layer of specularite transecting the middle 
of the sa~le. 

P. Anderson Date: 16 December 1979 



SITE AND SAMPLE DESCRIPTION 

Site Number: M 139 Sa~p le Number: 154312 

Location : Front Deadman Quartzite Scintillometer Counts: 

Code: D 203 

190 cps 

496 

Quadrangle: North Peak U Value (U by NT) ppm : 18. 90 

Sec. , 1"\op , Ra. : sa, BN, aE Coordinates: 34°08 '03"; 111°27 '28" 

Geologic Unit : specul aritic Deadman pebble conglomerate 

Stratigraphic Group: Mazatzal Group 

SITE GEOLOGY : South of the previous sample the Deadman goes through a tight 
fold closure where it is overturned and-older andesitic volcaniclastics and tuffs 
locally overlie the Deadman. Right at the basal unconformity there is a 
thin (SOcm), highly specularitic, black-pebble conglomerate that was sampled. 
It consists of black specul arite fragments in a reddish brown to black specularite 
~atr ix, mak ing the-total specu1 ar ite content of the rock close to 75%. 

variabi l ity: The basal specul arite unit is immediately overlain by reddish brown 
to maroon well-bedded, locally cross-bedded quartzites typical of the Deadman 
quartzite. 

Sedimentary Structures: Cross bedding, thinly bedded and laminated specularite 
concent rations. 

Depositiona l Environment : Basal heavy-mineral concentrate in fluvial or near
shore marine environment . 

SAMPLE DESCRIPTION : A black to reddish brown-stained, extremely dense 
rock shows (301) rounded black specul aritic "fragments" of almost pure specular 
hematit~ in a clastic matrix of maroon-stained, rounded quartz grains {35%) 
and granular specularite (35%). The matrix is coarse - sand to grit size and 
the "fragments" range from 3nm to a conmon size of l-2cm up to as large as 4cm. 
The "fragments" are unusual in that they show spherical fracture lines similar 
to exfoliation planes in a granite boulder. This suggests that the black fragments 
are broken-up and rolled-up pieces of material that was thinly laminated specularite 
layers. 

S•pler: P. Anderson Date: 16 December 1979 
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SITE AND SAMPLE DESCRIPTION 

Sit , umber ~. 4(' Samp le Number : 154313 Code : V 003 

Loca t on: East Verue River S , int i l lome t er Counts: 120 cps 

Quadra n le: wet Bottom Mesa U Va lue (t: b y •;,-) ppm : 2.20 

ec., 7•:p. Ra .: 54 , 10 , 7E Coo r dina tes: 

Geologic Uni t: polymi cti c granule cong lomerate 

S,rat i g~a oh ic Gr oup : Alder Group 

SITE GEOLOGY : At the far western edge of the East Verde River canyon just west 
of the Mazatzal i l derness boundary, below the Limestone Hill s i s c series of 
he~ctitic conglomerates containi ng a var i ety of vol can i c and sedimentary rock 
types i n an oxi di zed , poorly indurated red matri x. These rocks pos tdate the 
main par t of Alder Group depos ition but are grouped wi t h it here for sake of 
s i m;:- 1 i c it y . 

varia bi l ity . Conglomera te vari es fro~ l to 50m t hi ck, fr agments vary from boulder 
si ze to granul e si ze, and fragment composition varies from dominantly sed i ~entary 
and plut onic to domi ant ly volcanic. 

Sed i mentary Structu res: Poor ly def 'ned bedd i ng 

De pos : c i ona : Environment: Sha llow water fluv i al, lacustr ine or subaerial fluvial 
environment . 

SAMPLE DESCRIPTION : A pink to greenish gray granu l e conglomerate contains 
rounded t o very angular fragments of mai nly fine-grained vo lcani c siltstone 
mater ial , with lesser quartz . chert , red jasper and probably altered greenish 
dioriti c mat erial . These make up a ser1ate grain-size population from 2cm down 
to matrix s i zes of l- 2mm. The congl omerate is poorly lithified, very immature, 
t he matrix is fu ll of unstable al t ered volcan i c or plutonic material and abundant 
reworked vo lcaniclast i c and plutonic fragments, many of them difficult to identi fy. 

Sample r : P. Anderson and K. Wirth Date : 18 December 1979 



SI TE A~~ SAMPLE DESCRIPT ION 

Site Num e r: 141 Sample Number : 154314 

Locat i on · Eas t Verde River Scinti l lometer Counts : 

Qua drang le: Cane Springs U Va lue (U by NT) ppm : 

Code: v 103 

150 cps 

1. 80 

498 

Se c .. T~o:p, Ra . : 536 , lON, 7E Coo rdinates: 34°15 ' 32" ; 11 1°36' 40" 

Geologic Uni t : Oxidized hemat it ic red-pebb le conglomerat e 

Stratigraph i c Group: Alder Group 

SITE GEOLOGY : Down in the East Verde Ri ver , the same rock sequence descr ibed 
i n M 140 site geo logy is exposed as coarse pebble t o boulder conglomer ate 
contai ning, in addition to dominant red muds tone fragments, abundant bou l der s of 
Payson dior ite , upon wh ich thi s conglomerate rests. 

variabi l it y : Coarse boulders and Payson diorite f ragment s tend t o be concen trated 
at the base of the sequence and give out upwaras in t he domi nant ly fi ning-upwards 
conglomerate . 

Sed im~n tary Struct ures : Bedd ing is poor ly def i ned, pos si bly loca l gr ading, 
lode cast s . 

Depositiona l Env i r onment : Shallow water fluvial, lacustr i ne or subaeri al fluvial 
conditions. 

SAMPLE DESCRIPTION : A brick red conglomerate cons i sts of 60%, seriate-sized 
{25 t o 4mm) angular , red mudst one chi ps packed in more or less subparal lel al ign
ment . These and lesser dark greeni sh gray volcanic s i ltstone fragment s 1- 3cm 
long support a very poorly sor ted , an gu lar and very immature matrix of red mud
stone fragments , some cherty and siliceous (chalcedonic?) material. All hematite 
in the rock has been oxidized to a br ick red co lor. Some of t he red fragments may 
be of rhyolite compos iti on. 

Sampler : P. Anderson & K. Wirth Date : 18 December 1979 
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SITE AND SAMPLE DESCRIPTIO' 

Site Numbe r : M 142 Sample Number: 154315 Code: V 003 

Locat ion: East Verde River Scintil lomete r Counts: 85 cps 

Quadrangle : Cypress Butte U Value (U by NT) ppm : 2.20 

Sec., Tv.!p, Ra.: 56, i O ', 7E Coord i na tes: 

Geo logic Unit : Volcanic-siltstone pebble conglomerate 

Stratigraphic Group: Alder Group 

SITE GEOLOGY : On the steep hill slopes south of the East Ver de River in the 
Mazatzal Wilderness there are abundan t outcrops of complete ly undeformed and 
unmetamorphosed volcanic s1ltstone and conglomerates made of angular siltstone 
fragmer ts in a volcanic siltstone matrix ; 

Variabili t y: Rock un i t s are highly variable in all respects except their 
color , whi ch is a uni form gray to pal e rown. 

Sedimen t ary Struc t u res: 
bedding . 

Graded bedding, disturbed bedding, minor cross 

Depos itiona l Environmen t : Deep-water marine, distant from an intermediate 
volcani c center , receiv ing its volcan iclas tic detritus . 

SAMPLE DESCRIPTION : A very poorly sorted matri x of mainly gray and sandy 
br own f eldspathi c and volcaniclastic detritus con tains and supports numerous 
size fragments from thi n 0 . 5 x 6mm bl ack slat ey chips, to a common s ize of 
elongate, l-2cm , angular volcan ic s il tstone fragments up t o huge boulders of 
mi crocrystalline andesitic mater i al. The rock is 30% fra gments and 70% matri x 
al though proportions can vary significant ~ y . A greenish chlorite-rich matri x 
and epidote-chlorite clots (a ltered fragments in places, elsewhere filled 
cav it ies ) characteri ze the rock in some places. The fragments record a great 
diversity of var iously textured and structured volcani c material from flows to 
tuffs t o laminated sil tstones to chert and jasper. 

Sampler: P. Anderson and K. Wirth Date: 18 December 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number : H 1 Sample Number: 154339 Code: v 003 

Location: Salt River- Hess Canyon Scintillometer Count s : 240 cps 

Quadrang l e : Haystack Butte U Va lue (U by NT) ppm : 3 . 90 

Sec. , 1vp, Ra . : S6 , 4 ! , 16E Coordinates: 33° 42' 45" ; 110° 43 ' 01" 

Geo logic Unit : volcanic conglomera te - tuff breccia 

Stratigraphic Group: Alder Group 

S !~ uEOLOGY : At the j unction of Hess Canyon with the Sal t River is a thi ck 
sequence of dark -colorea vo l cano-sedimentary tuffs and r hyoli t ic aggl omera tes 
simila r t o the tuff s and agglomerates in the Ea st Ver de Ri ver section. H 1 i s a 
sampl e of a whi tish, f el dspa thic crystal-lith ic rhyoli te tuff and agglomerate 
that underlies Hess Canyon qua r tzites and i s sepa rated from them by rhyul itic 
ignimbrite. Th is feldspa r-crystal, rhyolitic tuff-agglomerate i s underlain 
by a darker green volcanic conglomerate-aggl omerate unit sampled as H 2. 

Variability: Sequence and contacts are highly variab l e in detaii but 
consi stent and un i form on a broad sca l e . 

Sedimentary Structures : Abundant graded bedding of the finer grained crystal-lithi 
tuffs, and other features found in a volcanic depos itional envi ronment. 

Depositional Environment : Probably rela t ively deep wa ter, ra pi d dumping of 
vol canic cl asti c detritus on the flan k of, or in a basin distal to,a volcani c 
center . 

SAMPLE DESCRIPTION Pale greenish brown to gray on weathered surface, and 
greenish brown "cherty" appearing on fresh surface, the rock consists of 
flattened or elonga te darker angular vol canic fragments in a matri x of paler green 
rhyolitic volcanic materi al (broken feldspa r crystals, lithophysae, and 
devi t r ified, altered, glassy matrix) . The matrix and fragments are cogenetic 
in that both are feld spathic rhyol itic material, only fragments have a darker 
alterati on here. 

Sampler : P. Anderson Date: 5th March 1980 
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SITE AND SAMPLE DESCRIPTION 

Site Number : H 2 Sample Number : 154 340 Code : V 002 

Location: Salt Ri ver- Hess Ca nyon Scinti l l ometer Counts : 160 cps 

Quadrang l e : Haystack Butte U Value (U by NT) ppm : 4. 00 

Sec . , T v;p . R a . : S 6 , 4 N , 16 E Coordinates : 33° 42 ' 47 " ; 11 0 ~ 43' 01" 

Geo l ogic Unit : vol cani c conglomerate t o agglomerat~ 

Strati graphic Group: Alde r Group 

SITE GEOLOGY : Underlying the rhyolite tuff- agglomerate of H 1, is a darker 
green volcani clastic unit with large boulders of volca nic materi al set in a 
graded-bedded, vo l can i c "sandstone" matrix . Quartz is notably absent and the 
sandstone is made up sol ely of feldspathi c volca nic detri t us. Sequence contains 
da rk green slaty fragments, pa le green t o black cherty fragments , and 
fel dspar- phenocrys t -crowded rhyolite fra gments . 

Variability: Fragment ty pe highl y ariable , but all are either f eldspathi c 
vol canic, chert or slate f ragments. 

Sedimen tary Struc tures: Graded beddi ng, fragment ali gnment , lode features and 
disrupted or scoured bedd ing are evident . 

De positiona l Environment : Rapi d dumping, without reworki ng, of poorly- sorted 
vo lcanicl as tic detri tus into a basin flanking a main vo lcanic center i s 
ind icated . 

SAMPLE DESCRIPTION Rock is a pale-green to sandy brown volcani c-sandstone 
ma tri x of small broken feldspa r crystals, serici ti c and clay materia l , and 
unmetamorphosed aphanitic volcan icl astic materia l containing a great diversi ty 
of fragment types . Most fragments are less than 40mm, but some are up to 50cm 
long. Dark green, fe ldspathic volcanic fragments range from 10 t o 40mm in size; 
pale green, clea r and black, angular chert fragments are 10 t o 4mm long; and 
darker gray to black aphani ti c volca nic chips are 2-7mm long . Some cogeneti c 
volcanic siltstone fragments up to 15mm long are also set in the sand- to grit
size volca r.i c sandstone matrix . 

Sampler : P. Anderson Date: 5th March 1980 
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~ AND SAMPLE DESCRIPTION 

Site Number : H 3 Sample Number: 154341 Code : M 120 

Location : Hess Canyon Scinti llometer Counts: 120 cps 

Quadrangle : Haystack Butte U Value (U by NT) ppm : 2. 10 

Sec., Twp, Ra .: 58 , 4,, 16E Coordinates: 33° 42' 22" ; ll Oc 42' 08" 

Geologic Unit: quartz ites 

Stratigraphic Group: probable Ma zatzal Group correlat i ve 

SITE GEOLOGY : Quartzites of Hes s Canyon area arc generally non-hema ti tic but 
interbedded repetiti ously with hematiti c shales and siltstones . These rock s have 
few of the characteris+i cs Qf Mazatzal Group, to wh ich they have b~en correlated. 
Deformation and metamorphism renders interbedded quartzites and shales to appear 
like conglomerates , but t hey are not . The only conglomerates in the sequence 
are th in (10-40cm thi ck) r ip- up zones of sof er, darker shaly fragments i n 
silts t one and qua r tz i te. 

Variabi l ity: Counts range from 60 to 90 in pu re white m~ ssi ve quartzite t o 
150 t o 180 in hematitic and pyritic si l ty to shal y quartzites. Grain si ze 
highly variable, hematite content posit i vely correla ted to finer grain sizes. 

Sedimentary Structures: Abundant cross beddi ng, oscilla t ion and current ripple 
marks, mud cra c ~s , cut , fill and scour channel s well developed. 

Deposit ional Environment : Every indication points to a shallow water 
deposit ional environment, probably mar ine and varying from intertidal to 
littoral and neritic. 

SAMPLE DESCRIPTION : H 3 is a composi te of the lower 100 stratigraph;c meters of 
quartzites taken up Hes s Canyon from the lowest (m3ss ive, lavender) quartzite 
t o 35 m. below the main pure white ("White Ledges") qua r tzite. Character 
samples of the composi te are variously: (1) a brick-red, hematiti c , well- bedded 
fine -grained sugary quartzite; (2) pale lavender, well-bedded, massive 
(recrystal l ized) quartzite showing faint hematite concentrations on bedd ing 
planes; (3) brick-red , well-bedded, flaggy, highly hematitic, part ly sericitic 
s i ltstone; and (4) a patchy quartzite with pale pink and dark maroon pa tches 
appearing 1 ike a rip-up conglomerate unit . Elongate yellow-white seri ci te 
chips (volcani c f ragmen ts? ) are also present in thi s sample. 

Sampler: P. Anderson Date: 5 March 1980 
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SITE AND SAMPLE DESCRIPTION 

Site Number : H 4 Sample Number: 154342 Code: M 11 0 

Location: Hess Canyon Scinti l lometer Counts : 80 cps 

Quadrangle : Haystack Butte U Va l ue (U by NT ) ppm : 0 .70 

Sec., Twp , Ra. : S8, 4 ' , 16E Coordinates : 33° 42' 27 " ; 11 0" 43 ' 52" 

Geologic Unit : qua rtzites and hema titic congl omerates 

Stratigraphic Group : probabl e Maza t za l Group co rrel ati ve 

SITE GEOLOGY : SeE: desc r iption of sampl e H 3. 
H 4 is a composi te sampl e beginni ng 35meters bel ow t he ma in ma ssi ve white 
("White Ledges ") quar tzite and cont i nuing up t o about SOmeters s tratigraphically 
above ma in white qua rtzite uni t . In t his section, pyritic zones, more hematitic 
siltstone , shaly rip-up layers, rippl e marks and mud cracks, and hematiti c shaly 
interbeds are more abundant than i n H 3 sect ion. 

Variabi l ity : Same as H 3 

Sedimentary Structures : Same as H 3 

Depositiona l Environment: Same as H 3 

SAMPLE DESCRIPTION : 
Character sample 1s of the pui·e white ma ss ive quartzite unit. The white 
quartzite is so fine grained, recrystallized and massive that the surface i s 
dom inated by perlitic cracks . Small darker hematitic spots and layers coul d 
def i ne bedd ing planes or be weather ing spots from detrital hematite grain s . 
Gra in si ze i s fine sand t o silt, and appearance of the quartzite is sugary . 

Sampler: P. Anderson Date: 5th March, 1980 
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SITE AND SAMPLE DESCRIPTION 

Site Number : F Samp le Numbe r : 154343 Code : M 010 

Location : South Pea of Four Peak~ Scinti llometer Counts: NO 

Quadrang l e : Four Peaks U Va lue (U by NT ) ppm 1.10 

Sec . , T v..•o , q a . : S 21 , ll , ' , 1 ·, c 
Coordinate s : 33 40' 14 , 111 19' 55" 

Geologic Unit : Four Pea s quartzi te and conglome rate 

Stratigraphic Gr oup : probable Mazatza l Group correlative 

SITE GEOLOGY : Mostly massive wh i te, well - hedded but poorly cross-bedded 
quartz i tes ma ing up the synform of Fou r Peak s unconformably over lie amphibolite
grade pelitic metasediments . Cor relation of the Fou r Peaks quartzite t o Mazatzal 
Group is nei ther obvious nor wa rranted , except at the base of the 4th peak wh ere 
F 1 sample was ta ken . Here the quar tz ite is somewhat hematitic near the base 
with possible gri t and conglomerate sugges ted by bl ack fragments. Some quartzi tes 
are deep pa le maroa~ t o pale pu rple, bedded, cross-bedded, specu la rite-bedded and 
cross -bedded and thus are very much like Mazatzal - type qua r tzite . 

Variability: The sample , wi th 0.5 to 3% dissemi nated specularite throughout 
and a distinc t hemati ti c maroon cast , is a variant of t he main type of white 
qua rtzi te ma king up 95X of Four Peaks . 

Sedimentary Structures : Bedding and cross bedding are corrvnon, and specularite 
concentrat ions on bedd ing and cross-beddir.g planes are al so present . Ri pple 
marks and mini -t rough cross beds are characteristic. 

Depositional Environment : Quartzites here have been deposi ted in fa irly 
quiet , l ower-energy btach or marine condit ions away from strong wav e act ion . 

~ DESCRIPTION : Sample i s a dark maroon to blackish-brown, fine-gra i ned 
quartz i te conta ining abundan t black , fine-grained specularite. Some whi te 
recrysta llized quartz material is present, as i s iron stain on weathe~ed surfaces. 
Some beds are non-hematitic and whi te, where the tightly interlocking mosa ic of 
recrystallized quartz grains that compose the quartzite are clearly seen . 
Another sample i s a fine grained white quartzi te of tightly interlocking 0.2 to O.Smm 
quartz grains, containing sparse blackish spots (fragments?) where specula ri te is 
concentrated. 

Sampler: P. Anderson Date: 6 March 1980 
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SITE A~~ SAMPLE DESCRIPTION 

Site Number : B 138 Sample Number : 154:;<15 Code : f-.1 203 

Location : Grani e Creek Scinti llomete r Counts · 85 cps 

Quadrang l e : Chino Va ll ey ortr 

Sec., ~,.r;, F:c.: S5, 15'., 1.. 

U Value (U by NT ) ppm : 1.40 

Coordina t es : 34 47 26 ; 112 22 40 

Geologic Unit : Mazatza l quartz-jasper cobble conglomerate (upper) 

Stra tigraphic Group: Ma zatza l Group 

SITE GEOLOGY : On the ea st end of Maza t za l exposures 1n Chino Va ll ey the upper 
part of the section consist s o maroon to purple, vari ously hematite-stained 
bedded and cross- bedded qua r t zi tes and abundant granule t o cobble conglomerates , 
both sparse and den sely-packed. A va ri ety of conglomerate types representative 
of thi ~ part of the Maza za l were sampled, inc lud ing: (1) white quartz-pebble 
conglomerate in a dar specula i t i c matri x; (2) bric -red hematiti c , qua rtz, chert , 
j asper, rhyolite, quartzite and specula rite- pebbl e congl omerate; (3) red shale 
chert - Jaspe pebbl e congl omerate, and (4) sparse granule conglomerate interbedded 
w1th 2-6cm- th ic well - bedded layers of detrital specular ite. Conglomera t e va ri es 
from 75 t o 30 fragments, and makes up about 40~ of the section here. The change fr1 
variability: abundant qua rtz - pebble conglomerate to polymic ic conglomerate 
occurs ove r 3- 5 meters. 

Sed imentary Structures: Detrital specularite f ills cavities interstitial t o la rge 
quar z pebbles. Abunda nt 7- 20cm- th ick trough c ross- beds truncate one anot her . 
The cross-beds usually conta in a great diversity of gra in si zes. 

Depos~tiona l Environmen t: Large fragments and abunda nt cross beddi ng suggest 
a high- energy fluvia l environment such as a braided- ri ver system. 

SAMFLE DESCRIPTION : One sample is a striking aggregate of large (2-5cm) very wel l
rounded white quartz pebbles in a dark blue-black, metallic specularite- rich 
matrix. The pebbles a re hema tite stained on their peripher1es and are of ve in 
quartz material. The matrix is relatively coarse, but poorl y sorted quartz, lesser 
chert and jasper, with abundant (5- 10%) specularite. Rock is partly framework 
supported. Another sample is quite different in the perva s ive red-brown hematite 
stain and diversity of banded j asper, quartzite, cher t, h~na titic quartzi te , 
si1tstone, red shale,banded iron format ion, rhyol ite and chalcedonic pebbles l-4cm 
long in a poorly- sorted qua r tz, hematite, rock f ragment- r ich matrix . Ot her 
sampl es a re grada tional between these two types. 

Sampler : P. Anderson & K. Wirth Date: March 2, 1980 
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SITE A~~ SAMPLE DESCRIPTION 

Site Number · B 140 Sampl e Numbe r : 15434 ~ Code : M 203 

Location· Grarite Cree Scintillome t e r Counts : 80 cps 

Quadrang l e Chino Valley North U Va lue (U by NT) ppm : 2. 50 

Sec .. - '· =a.: 521. 17'., 1 ... Coordina t e s : 34 "' 48 50" ; 112 19' 00' 

Ge :ogic ~n1t : Mazatzal quartz-iasper pebble congl erate ( lower) 

Stra tigraoh i c Gr oup· Mazatzal Group 

SITE GEOLOGY : Near the base of the Mazatza l Grou p in Gran1te Creek is 59 meters 
or quartz'te O\ erlair by 60 meters of conglomerate . The lower quartz ices are maroon , 
pin to pale brown, medi um- gra1ned, trough cross-bedded and show some graded bed di ng . 
Cong'omerate commences abruptl y up section wi th granule to pebble-size quartz, chert, 
j asper, shale and rhyoli te in a poorly- sorted, coarse-grained quartzite ma trix. Upper 
pa :s c• t~e con~lomera e un1t contain the same f ragment types as coarse as boulders. 

Variab1~ity : Sma 1 l cyc1ical conglonerate l ayers fine up sect1on, bu t the overall 
conglomerate ur•~ is reversely graded. Cross beds diminish in th ickness from 
10-30c~ to 5- 15cm at he top o the unit. 

Sedimenta~· StrLc t u res : Trough cross beds con ta ining va rious- size conglomerate 
fraqmer:~ are co~o~. complex grad ing pat terns are present . 

De posi t iona l Envi ronment : Fl uctuat i ng cycl ical changes in energy building to a 
high- energy pea , suggests a shallow wa ter f luvi al system with f looding or braided
stream conditions. 

SAMPLE DESCRIPTION The conglomerate is a pa le pink to l i ght browni sh rock of 
65% coarse-grained, barely- hematiti c, qua r tz-rich matr ix supporti ng round ed, 
elongate and bedded whi t e qua r tz and red j asper pebbl es 1-4cm long. The matrix i s 
interesting in that i t contains a si gni fi cant amount of seric i t e and other, possi bly 
detri ta l, micaceous mat er i al, maki ng the domi nantly quartz-plus-specula r i te ma tri x 
impure compared t o the upper conglomera te uni t of B 138 . Shale and r hyolite 
fragments, both da rk red and hema ti ti c , occur i n some congl omer3te l ayers . 

Samp l er : P. Anderson & K. Wirt h Date : Ma rch 2, 1980 
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SITE AND SAMPLE DESCRIPTION 

Site Number · B 140 Samp l e Numbe r : 154 34 - Code : M 203 

Loca tion: Grarite Cree Scintillomet e r Counts : 80 cps 

Quadrangl e . Ch'no Valley orth U Va lue (U by NT) ppm 2. 50 

Coordina t e s : 34 48 50 ; 112 19 00" 

Ge~:og~ c ~nit : Mazat za quartz- Jasper oebb1e congl erate {lower) 

Stra tigr aohi c Gr oup: Maza tzal Group 

SITE GEOLOGY : Nea r the base of the Mazatzal Grou p in Gran1te Creek is 59 meters 
of auartzite ov erlair by 60 meters of conglomerate . The lower quartzices are maroon , 
pin tc pa,e brown, medi um- gra 1ned, troug cross- bedded and show some graded beddi ng. 
Cong'omerate commences ab ruptly up section wi th granule to pebble-si ze qua rtz , chert , 
J a spe~, shale and rhyoli te in a poorly-sor ted, coarse- grained qua rtzi t e matrix. Upper 
pa ts c+ he co~clomera te un1t contain the same fragment types as coarse as boul ders . 

Variao~ ~ity: Sma"l cyclical conglonerate l ayers fine up sect1on, but the overall 
conglome~a te ur'- is reversely graded. c~oss beds diminish in th ickness from 
1C-30crn to 5 - 15c~ at the top of the unit. 

Sediment a ry St rcc t ur e s : Trough cross beds conta ining vario us-si ze conglomerate 
raqmer:~ a~e conmo~, compl ex grading pa t terns are present . 

De posi t iona l Env i r onment : Fl uctuating cycl ica l cha nges i n energy build i ng t o a 
hi gh- energy pea , sugges t s a sha l low wa ter f luvi al syst em with f looding or braided
stream cond i tions. 

SAMPLE DESCR IPTION The conglomerate is a pale pink t o l i ght browni sh rock of 
65~ coarse- grained, barel y- hemati t i c , ~uartz- ric h matr ix suppor ting rounded , 
el ongate and bedded whi t e qua r tz and red j asper pebbles l-4cm long. The mat r i x is 
in terest i ng in t hat i t conta ins a signi f icant amount of seric i te and other , possib ly 
detri ta l, mi caceous material , making the dominantly quartz-plus-specular i te ma t ri x 
impure compared t o t he upper conglomerate unit of B 138. Shale and rhyol ite 
fragment s, both dark red and hemati t ic , occu r in some conglomerJte layers . 

Sampler : P. Anderson & K. Wirth Date: March 2, 1980 



SITE A~~ SAMPLE DESCRIPTIO~ 

Site Nu.nbe r : S-1 Sample Sumber : 156112 Code: L 403 

Location: ~ oung Road Scintillot:Je ter Counts: 120 cps 

Quadra ng l e : Mc~adder Peak U Va lue (t: ' ~1 ) ppm: 1 2 

S~=- , -wp, ~5. · SP, 7' •. Coo r dina tes 33 5c'6a , 110 5 22 

Geologi c l:nit : 1es ... a 1 ' i rres tone 

St ra tig raphic Group : Apache Grour 

SITE GEOLOGY : Relatively poor exposure, 300 feet 1oro in road cut of lcwe r 
part of upper unit of Mesca l li nes one, pocsibly 10 t c 2r fee: 
t hic . Red t purple, brow t c wb~te ar9ular c~er brecc,a or 
conglo~erate o ~ che1t ~ragmerts in a browr matr i>. 

GP 310 Spectrone er· t o al crJn s t9.1 cps, 3. 44 crs - . ') 
• '- 0.., 

cps T h , 2 . 38 c p s U . E au 1 v a 1 en t s = 0 . 2 3 , 6 J . 4 2 p pr h 5. 65 
ppi~ ..; . 

Va riabi'i t y: 

Sed imentary St r uc u res : 

De pos i t iona l Env i ronment: 

SAMPLE DESCRIPTION : (by P. A.) 

Ye llow t o red brown limoni t e sta i ned (from pyri t e ) chert breccia. Also 
some bl ui sh-whi te t o orangy-yell ow s ta in from ot her types of sulf1des. 
Breccia consists of angular fragment s from 30 rm1 t o 2 mrn, t he larger are 
clea r gray cher t, t he smal l er are whi te altered chert or f eldspa r. 
Ma trix i s limoni te-sta i ned. 

Sampler : J. D. Loghry Date : Nov . 1 , 1979 
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SITE ~SD SAMPLE DESCRIPTION 

Site Number: S-2 Sample Number : 154113 Code : U102 

Locat i on: Brvart Canyor Scintillome t er Counts : 150 

Quadrang l e · ou no U Va lue (lJ I NT ) ppm: 1 . 7 

Coor dinates : 34~01 ' 40 , 1 0 59 '00 

Geologic Unic : Dr i p;ng Spr1ng quartzi e 

Stra tigraphic Group : Apache Group 

SITE GEOLOGY : Dripping spr i ng quartz1te is exposed i n 100 foot-high cliffs 
above covered Scanl an conglomerate. Sect ion is ma inly red-bro1vn sandstone wit 
seve ra l 2 1ncr to 2 foot t hic pebble conglomerate and congl omerat ic sands tone 
beds near the base . A 2 foot t i c conglomerate bed (di pping gentl y 3°) wit 
red-browr sta i n, angu1ar quartz and dark gray chert pebbles , r ounded quartz i t e 
oebb l es, browr chert and abundant orange- pink - feldspar crystals in the mat rix. 
was sampl ed. Medi um-grai ned. light r ed-brown sandstone l ies above and wel l 
beddec, ~ ire-grained da r brown sandstone wi t h other pebb1e-conglomerate beds 
lie belov. . G~3~0 Spectrometer, t otal cou ts = 80.85 cps, 6.51 cps K; 1.1 8 cps 
U. 0. 72 cps ~r. Equ1val ents = 6 38~' , 4. 56ppmU, 1.35 ppm TH. 
Var i abili ty: 

Sed ime::n a ry Structures: 

Depositiona l Environment : A 11 uvia 1 

SAMPLE DESCRI PTION : (byP .A.) 

Poorly cemented purple granul e conglomerate of diverse angular t o sub
rounded fragments in a hemat i t e-r ich matri x. Fragments are 15 t o 5mm sub
rounded pink t o gray quartz + K-fel dspar-phenocrystic rryolite , 10-4mm yel low
ish-white chert and 5-2mm angular quartz. The matrix contains abundant 4 to 
0 . 5mm broken pi nk fel dspa r crystals from t he Young granite, angular quartz, 
chert and chalcedony grains i n a cement of purpl i sh-red hematite-sta ined mate rial. 

Sampler : J. D. Loghry Date: 11-2-79 



THIN SE !ION DESCRIPTIO ' 

Site Number: S2 

Percent Frag~Dents : 32% 

Per cen t Heavies & Mafics : 11% 

Sample Number : 15411 3 

Percent Mat r ix: 57% 

St a in: brownish pink 

509 

Code: Ul02 

Rock Type : Dri ppin~ Spri ng Stratigr aphic Group: A ac~ Grou p 
conslo erate 

FRAGME~S : (pe~centages are based or. 1007. fragments ) 

Iype & color Percentage Grain l ength variat i on Roundness Axi a l ratios 

rhyol ite 32% 15-2. 0 rrrr subrounded 1:2 
quartz 27% 7.8-2.0 rw· subangu lar 1:1.5 
quar z1te 18% 10- 2. 0 mm subrounded 1:2 
fe ldspar 23% 5.5-2. 0 rm subangu lar 1: 2 

(r yolite ragmerts ha ve large embayed quar z phenocrysts and alterea K-f eldspar 
phenocrysts, and dis inct needle-l i. e grow h of rna ri x) 

MATRIX & HEAVIES : ( p~: r centages are based on 100'7. matrix & heavies ) 

:flpe & color Percen tase Size rans e Description 
quartz 50% 2.0- . 02 rrm angul ar to rectangul ar, embayed olcanic 
quartzite 1% 2. 0- l. 6 rrrn subr ounded 
r hyolite 17% 2. 0-.2 l1ll1 _subangu lar quartz phenocrysti c 
eldspar 15% 2. 0-.4 mrn hemati t e- al t ered, perthitic 

specul ar ite 1% . 2-. 08 mm rounded 
specularite 3% powdery recrystallized with hemat ite 
hemat i t e 11 % powdery fine interstitia l grains and masses; st ain 
sericite 2% <.005 recrysta lli zed masses 

Cement : Mostly hematite; mi nor recrystall i:ed specularite and ser icite. 

Interstitia l s : Hematite , ser ici t e , recrystall i zed specularite . 

TeY tures and recrysta llization: K-feldspars and pink from hematite sta in ing, contai n 
patchy and exsolut ion- lamel lae perthi ti c struct ure; quartz crystals are large , 
unstrained, brc~ en volcanic phenocrysts; angular grains are preserved in a matri x 
of near ly opaque clay, hematite, specularite and cryptocrystalline materia l . 
Structures : Both fragment s and matr ix show no bedding or preferred orientation 
in thin sect ion. 

Comments on Genesis: Conglomerate i s a completely unrecrystallized aggregate of a 
unique rhyolite type as we ll as all t ypes of material in the underlying terrain: 
Young-granite K-feldspars; rhyolite fragments and quartz crystals from Haigler-type 
rhyolites; quartzite and other matrix material probably from Alder sedimentary rocks. 

Rock Name: pink K-feldspar-bearing rhyolite-quartzite conglomerate 



SITE AND SAMPLE DESCRIPTION 

Site Number : S-3 s .. ple Nuaber : 154114 

Location: Young Highway Scint l lometer Counts: 

Quadrangl e : Mc Fadden Peak U Value (U / NT ) ppm: 

Code : u 103 

120 

3.0 

510 

Sec. , wp, Pa.: 519 , 8'., 14E Coordinates: 34° ,01', 40'' , 110c57'50" 

Geologic Unit : Upper Dr ippi ng Spring silts t one 

Stratigraphic Group: Apache 

SITF GEOLOGY : Fifteen-feet th ick bed of angu lar chert-pebble conglomerate 
lies on upper member of Drippi ng Spr i ngs quartz i te, 10-20 feet above the contact 
of the mi ddle member of t he Dr i ppi ng Springs qua r tz ite. Hematite , goet i te
stained matr ix . GR-31 0 Spectrome ter : Total count 57.05 cps ; 6.54 cps ; 1.3 
cps U; 0.92 cps Th. Equi valents = 6.19 ~ 4 . 59 p~ U; 7.89 ppm Th . Sand
stone below is 65 cps t ot al count , sa ds t one above is 80-85 cp~ t o al cou t. 
Angul ar gray-blac chert pebbles are similar t o Mescal l imestone conglomerates. 

Variability: 20-40 irJn pebb 1 es; fe\ol cobb 1 es t o 150 rrvn 

Sedimenta ry Structures : 

Depositiona l Environment: 

SAMPLE DESCRIPTION : (by P.A . ) 

Seriate pebbl e to granule congl omerate con ta ins la rge (4cm) subrounded 
fragments of ma roon laminated si l tstone, redd ish brown chert, gray and yellow 
iron- stained chert in a bl acki sh-gray carbonate-bearing siliceous matri x. 
Matri x is l argely aphanitic sil ica but some 0.5 mm clear volcanic quartz 
crystals are evident. Some hematitic, specularitic and bl ack silty fragments 
are less abundant than the dominant angular chert fragments. 

SAT!lpler: J . D. Loghry Date: 11-2-79 
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SITI AND SAMPLE DESCRIPTIO~ 

Site Number : S-4 s-p le Nuaber : 154134 Code: S 103 

Location: Ju•n per nta ·n Scintillometer Counts : 140 

Quadrangle: Pic t ure Mou ta in U Value 01/ Z..i') ppm: 3.1 

Sec., - ... ~ , oa. : 522 , 7',, lE Coordinates: 33° , 55 ' 47' , 111 °12'39' 

Geologic Unit : Sea la Conglonerat e 

Stratigraphic Group : Apache Grou 

SITE GEOLOGY : Basa l bou lder-cobble supported congl~erate resting on granite 
con ta ins a matrix o& emat i t i c-red gri t and sandstone and pin - feldspar crys tals. 
Abunda t rounded w i te quartzite cobbl es and boulders (15-30cm) , red shal e frag 
ment s , mi nor tabul ar schis t pebbles , and rare jasper pebbles mae up the frag
men t s. Scarlan boul der conglomera t e 20 foot-thic is o erlain by : 3 i nc -thick 
red - row siltstone; 3 oo t-tr ic cob le co glo~rate wit sands t or.e beds; 1/2 
inch red sil tstone; 20 foot-t ic sa dy pebble congl omerate (Sample S-5}; 3 
oot- ic red brown sil tstone u i t (150-160cps}; t hen the Dr ippi n9 Spring quartz 

i t e middle-me~ber sandstone (110 cps) 

Variability: 
\ar1es &ro~ gr · t si ze fragmen t s t o 30c oul ders 

Sedimentary Structu res : 

Depositional Environment: alluvi al 

SAMPLE DESCRIPTION : (By P.A) 

Coarse-grained pebble conglomerate of diverse subdngular to rounded rock 
fragments in a p rple hema titic matrix characterized by Young granite pink 
K-feldspar crystals . Large fragments are rounded specularite-leucoxene-rich 
Deadman quartzite , Mazatzal quartzite, pink to white chert, white quartz and 
quartz i t e , purple hemat i tic siltstone and claystone (40mm to 5mm size range) . 
Matrix is dark quartz, chert, rock fragments and characteristic-pink Young 
gra nite K-feldspar crystals in a purplish hematite cement. Source terra in wa s 
mostly the Mazatza l Group. 

Sampler: J. D. Loghry Date: 11-10-79 
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SITE AND SAMPLE DESCRIPTION 

Site Number : S- 5 s-ple Number : 154135 Code : U P 3 

Locatior.: Jun · per mountain Scint illometer Counts: 160 

Quadrang l e: Picture ~ounta · U Value (U/ m- ) ppm : 3. 3 

Sec., T(, . Ra. : S22, 7',, HE 

Geologic Unit: Dri pping Spri g Quar zi e, ar~ose mer ber or iddle rne- er 

Stratigraphi c Group: Apa c e 'iroup 

SITE GEOLOGY : Red -brow sandy quartz-pebble conglomerate, 3 to lOmF rounded 
quartz peb les, 2 t o 5 angula r -Feldspar pebbles in a 20 foot - th ic u · - a 
quartz-pebble co glOMerate w ic grades t oward t he top t o a coarse sands o e wi t 
quartz pebbl es. 

Variability: 3- lOMrr: quar tz pebbles 

Sed imenta ry Structures: 

Depositiona l Environment: alluvi al 

SAMPLE DESCRIPTION : ( b P.A.) 

An angular granule co~glomera te of broken K- feldspar crystals and quartz 
fragments, aligned i n a matrix of da rer green rock fragmen t s, quartz and mino r 
purple hemat i te cement. The pink K-fe ldspar fragments are characteri stically 
of Young granite type and are broken and elonga te and a to lmm long. broke r~ 
clear quartz fragments are 5 to 2mm long and could also have come from eros i on 
of the Young gran i te . Quartz, chert, feldspar and dark green chips in hema titic 
cement make up the matrix. Rock could be derived ent i rel y from Young gran i te. 

Sampler: J . D. Loghry Date: 11-10-79 
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SITE AND SAMPLE DESCRIP:IO~ 

Site Number : s - 6 Sa~ple Number : 54 36 Code : S 203 

Location: Juni pe r Spr ing Scinti llometer Counts : 130 

Quadrangl _e : Pi ctu re Moun air U Va lue (U/ ~"T) . ppm: 2. 6 

Coor dinates: 

Geologic Unit : 

Stratigraphi c Gr oup: Apac e 

SITE GEOLOGY : ~uartz i te peb le conglonera e, gra o dar gra . 

Variability: 40mm a e1age pebble size to boulders maxi~ diaMe ter 14~ . 

.. 
Sedimentary Struc t ur es: 

Depositional Envi r onment : all u ial 

SAMPLE DESCRIPTION : ( b} P. A.) 

A l arge - fragment quartz-chert -volcani c rock fragment conglomerate, fragment 
supported, in a dar gray, siliceous matrix. Fragments are rounded milky quartz 
(40 t o Smm ) , rounded pink t o maroon quartz i te (10-30mm) of Mazatzal qua r tz i te 
derivat ion , subangular whi te' t o pi nk to red chert (50 to Smm ) , pi nk t o orange, 
specul ari t ic , aphani t ic rhyoli te fragments (20 to 50mm) of pre-Mazatzal de ri v
ati on, da rk green serici t ic , amygdal oidal dacite fragments (15 to 40mm ) , broken, 
elongate, pi nk Young grani te K-feldspars (30 to 5mm) and other fragment types. 
Matrix is da rk greenish gray (reduced?), contains quartz, pink K-feldspar, 
detri tal specularite, chert, quartzite, rock chips and abundant argillaceous 
matr ix material. 

Sampler: J . D. Loghry Date: 11-l 0-79 
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THIN SEC'I'ION DESCRIPTIO~ 

Site Numbe r: 56 Saap l e Number: 154136 Code : S203 

Percent Frapents : 15% Percent Matrix : 68% 

Percent Heavies & MAfics : 17% Sta in : brownis orange t o p1nk 

Rock Type : Scanlan congloTera e St r atigraphic Gr oup : A ac e Group 

FRAGMEm'S : (percentages are based on 100~ fra~ent~ ) 

Type & color Percentage Grain l engt h va riat i on Roundnes s Axi a l ratios 

r yc 1 ite 
quartz 
quar tz i t e 

39% 
28% 
33% 

8.2- 2. 0 I'TJ11 

9. 8- 2. 0 I'Wl 

13-4 . 3 rrrn 

sub rounded 
subrounded 
subrou ded 

1:2 
1: 1. 5 
1: 1. 5 

( hyo 1 ite is general ly serici t ic, local ly speculari t ic, and apha it ic) 

MATRIX & HEA\. IES : (percentages a re based on 1007. ma trix & heavies ) 

Iype & color 

rhyolite 
quar t z 
chert 
specularite 
specul arite 
hemat ite 
seri c ite 
quar tzite 
clay 

Percentage Size range 

37% 2.0- .35 mr 
28% 2. 0- . 02 mM 

2% . 9- .43 rm: 
7% . 71 - . 03 mQ 

2% powdery 
6% powdery 
7% <.005 mm 
3% 2. 0- . 7 rrrn 
8% 

Description 

specul ar itic, ser ici t e- foliated 
clear, angul cr bro en volcan ic cryst als 
subangul ar 
rounded , detri ta l 
recrystallized with hemat i t e 
iri descent pleochroic masses and st ai n 
fi ne mat rix masses 
subroundea 
hematite-stai ned matri x mat er ial 

Cement : Mostly ser i cit e , hematite , recryst al l ized quartz and specularite . 

Int erst i tia ls : Ser ici te , hematite, cl ay, fi ne-grained quar t z and specul ari t e . 

Textures and rec rysta llization : Matri x is an unrecrystal li zed aggregat e of 
hemati te-stai ned clay mater ial, ser icite and quartz in wh ich detrital vo lcani c 
quartz, detrita l specularite and vari ous rounded fragments lie; hematite is 
crystal l ine here, showing red iridescence and pleochroi sm. 
Structures : Fragment elongation, layers of differing hematitic clay matr ix 
contents , and layers of concentrated detr ital specu lar ite define bedding. 

Comments on Genesis : This differs from 52 Dripping Spring conglomerate t hin 
section in abundance of detrital specularite and lack of pink feldspar (p ink 
fragments are rhyol i te ) . Rock is an aggregate of specu larite, rhyolite , quartzite, 
quartz wacke and volcani c quartz material, all from underlyi ng terrai n. 

Rock Name: specularitic rhyolite-quartzite conglomerate 
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SITE AND SAMPLE D£SCRIP:IO~ 

Site Numbe r : s - 7 54137 Code: 213 

Location : Del S ay Bas i Sc inti llometer Counts : 13 

Quadrangle: P1cture unta ·;n U Value (U/ :T ) ppm : 1.1 

Sec . , wp, P.a.: 52, 8', , llE Coordinates: 34 00 '12 11 °12 ' 00" 

Geologi c Unit : Dr ipping Sprirg Quartz 1 e ~ i ddle o ar ose ~ ber 

Stratigraphi c Group: Apache Group 

SIT! GEOLOGY : raverse east fro. Del S a cabin , coll ect fl oat and 3 
outcrops of four t o per aps 7 conglomerate and co g1~ratic sandstones t e 

idd1e or ar ose member of the Dripp ' ng Spr ·ng Quartzite; 1 1/2 - 5 fee tr 1c 
beds (120-14Gcps) i ~ 200 or nore foo -thic ass i ve red-brow sandstone (1 60-
200 cps~ beds pl ung ing 7-15°[ . Upper si l tstone u i is 120-140cps. ~is is one 
area w ere i ddle me ber rad ioac i~ i ty e ceeds tha of upper me~ber , is pro a le 
reason for AEC Del Shay Basi aerial -rad ·ometric an~a l . R yollte a cabi 1s 
140-lBOcps. 

Varia ilit y: 

Sed imentary Struc tures : 

Depositiona l Environment : 

SAMPLE DESCRIPTION : (by P .A.) 

A diverse-fragment , dar greenish-gray matrix-supported conglomerate con
sis ting of large 20-40mm vuggy wh i te quartz pebbles , speculari te cross-bedded 
Mazatzal quartzite pebbles , pi nk specularitic quartz-phenocrystic rhyol i te 
fragments (25-20mm} and long, pink K-feldspar broken crystals, and dark greenish 
slaty to altered-volcanic fragments ;n a matrix of quartz, chert, specularitic 
rock fragments, detrita l specularite and dark green i sh gray clay materi al . 
Whi te feldspar- lath daci te fragments ar-e of Alder volcanic derivation, shaly 
chips of Alder sedimentary origin, specularite and rhyolite of pre-Mazatzal 
derivati on, quartzite of Mazatzal origin and K-feldspar from the Young gran i te. 

Sample . J. D. Loghry Date: 11 - 11 - 79 
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THI~ SECTIO~ OESCiliPTIOS 

Site Nuabe r : S7 154 137 Code : OS',. 

Pe rcent Frag.e nts : 4c~ Percent Matrix: 54% 

Percent Heavies & Mafics: 1 Sta i n: b ac i s bro~ 0 pi r , 

Rock Type : Dr i opi ng S r ing 
co glor'lera te 

Stratigraphi c Gr oup : Apac e Gr oup 

FRAGME~"'IS : (percentage are based on 100: fra~ents ) 

Iype & color 

a ar zite 
quartz 
rhyoli ~e 

Percentage Grain l e ngth va riation Roundness Axi a l ratios 

13' 
55% 
3 :?~ 

34 
28- 18 w 
31 - 6 .4 

subrou ded 
subrou'lded 
s ba gular 

1:2 
1: 1. 
1: l 

rhjoli e is s r c1 1c ard aJar t z pr rocrJ' ' lc ; ar~ zi co 
lized polyaor1 zec ve1n u ay~z in par t ; qua z i s clear , bro 
crys t als ) 

ld be rec ys~ al 
" olea 1c 

MATRIX & HEAVI ES : (percentages are based on 100~ matrix & heavies ) 

Type & color 
quar tz 
r o 1 ite 
fe lds par 
serici e 
specularite 
specu 1 a r ite 
hem a i t 
1 imo ite 
claj 

Percentage 
41,, 
17,. 
13q 
17% 
4'l 

<1% 
3% 
1% 
4% 

Size range 
3. 2- . 0? rr 
4. 1-.4 m 
2.8- . 1 m 
<.0 1 m 
. 9-. 01 
powdery 
powdery 
powdery 

Cement: Recrys tal l ized sericite, quar t z. 

Desc r i pt ion 
~ubangul ar, bro en olcanic cr ·s als 
subangvl ar , ser ic i ic 
al tered, subangu lar per thite 
recrystallized plates and masses 
rounded 
recr vstallized with hemat i t e 
f ine interstitial grains and sta 1 
fine interst i tial gra i ns and st ain 
hemat ite-sta ined matri x mater1a1 

Interstitia ls : Ser i cite , hemat i te , limoni t e , clay, quartz, speculari t e. 

Textures and recrystall ization : Mos t mat r i x clay material is slightiy recrystall ized 
t o se ric i e and cherty sil i ca ; feldspar, serici t e and quar tz are interstit ia l 
to angul ar detrital volcan ic quartz, specular ite and rhyoli • ~ fragments . 

Struc tures : Large fragment s obscure bedding i n thi n sec ion . 

Comments on Genesis : Derived f rom a complex source terrain of vei n qJartz, 
quartzite, serici ticquartz- phenocrystic r hyolite , pink -feldspar from Young 
granite , and specular ite-rich rock. 

Rock Name : quartz-quartzite-rhyolite pebble conglomerate 
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SITI AND SAMPLE DESCRIPTIO. 

Site Number : S - 8 s .. ple ~ber : 154138 Code: L 103 

Location: of Bear ead ~ou ta i Scinti llometer Counts: 70cps 

Quadrangle: Copper Moun ai U Value (t / ':r ) ppm: 0.80 

Sec., Twp, Ra.: S2l, 7 ., l 2t: Coordinates: 

Geologic Unit : Mescal li~ sore lo~er rr mer 

Stratigraphic Group: Apache 

S ITI GEOLOGY : 

Gray c er breccia wi goe ~'-' e a er pyrite, 3 oo ic 
la ledge, lowest Mescal u 1 prese t, presura ly t he Founder brecc ia o 

S ri de ( 196 ) . 
he basa l sa ds o e o e Mescal was no observed dur·ng t is 

s udy. 

Variability : 

Sedilnentary Struc t ures: 

Deposition.a l Environment: Founder or coll apse breccia of l agoonal sediments. 

SAMPt£ DESCRIPTION 

No hand specimen ava ilable 

Sampler : J. D. Loghry Date: 11-12-79 
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SITE AND SAMPLE DESCRIPTIO~ 

Site Number : S-9 Code : l 0Cl3 

Location: £ of Bear ead Mtn. Scinti llometer Counts : 230 

Quadrangl e : Copper Mou ai U Va lue (r./ :--r ) ppm : 2.1 

Sec . , .,_ "''P , P. a . : Coord1nate5: 0 0 • 20 ' 

Ge ologic Unit: Mescal Li~es ore , lower~~ er 

Stratigraphic Group: Apac e 

SITE GEOLOGY : Gray si11ci i ed c er brecc ia , limo ite-s ai ed; areas o~ 
yellow, yel l ow- brow , orange- brow tra sport ed limoni te a e 1g es cour t . 
A 4 or more oot ledge of Mescal breccia lies o Orippi r g Springs uppe s1l s one 
w ose beds plu ge 18~ ea s t . 

Variability: F v 120 to 135 cps wi 350 cos maxirr.u sec ion 

Sedimentary Structures: 

Depositiona l Environment : Founder or coll apse brecci a of lagooral sediments. 

SA¥.PLE DESCRIPTION : (by P . A. ) 

A coarse, angula r , broken-fragment breccia of 5 t o 12 em pale grayish brow 
chert fragmen t s (some quartz recrys t allization) i n an interstitial, pink vuggy 
matrix of quartzofe l dspath ic or arg i l laceous materi al. Orange - bro~n l imoni t ic 
sta in suggests either pyrite in matr ix or oxi dized iron solutiorts circulating 
through permeable parts of breccia. 

Saapler : J. D. Loghry Date : 11-12-79 
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SITE A~ SA.!Ofi'li DESCR!PTIC: 

Site Number : S-1 0 Code : 

Locat ion . E o~ Bear ead ~ S c inti ll~eter Counts · 450 

Qua drang l e : Copper ourta 'r. U Value (r./ ~1 ) p 1.5 

Sec ., -wr. ~ a. = Sl" , '. , .2[ Coordioat~ s : 33°5 ' 51 , 0 • • 2 

Geologic Unit:: Mescal L . es or~ . 1 er er 

Stratigraphic Group : Apac e 

SITE GEOLOGY : C ert recc1 a u i t - 10 ee t c, . Gr arc d ~ a · e 
sta ·ned) banded c er brecc ia, ; ddle o road, i Q s 
S1erra Anc a co ~lor ra es , 350 o 550 cps o· r 50 c s 

Variability: 350-55 cps var •a t •o 

Sedime~tary St~ctures : 

otserved 

Depos itional Enviro~ent : Founder or collapse brecc1 a o lagoonal sed1nents. 

SAMPLE DESCRIPTION : (b P.A. ) 

A c ert breccia consis i ng o~ 4 to 18 em-size c ert ragments in a 
brecciated, unfill ed or leac ed,bro en c ert-silica matrix. s~e breccia 
fragments are w ite to pale pin and nemati t ic . Ot hers are s trongl red- iron
sta ined, with either co~lo o bandirag or altera ion rims to some breccia 
fragme ts . 

Sampler : J. D. Loghry D te : 11-12-79 



520 

SITE AND SA.~U: DES IPTICN 

S i te Numb(: r · S-11 Sa~ple ~ber : 154 2 Code : 

Locat ion : E o& Bear ea~ tr. . S cinti:lo=et r Counts : 200 

Qua dran le: Copper ~our a ; l1 Va lue (U/~1 p~ : 1. 

22 -23, 
..,, 
I • ' :2E. Coordinate 33 - • 08 • l . l 05 

Geolo i c Unit ~ r-'escc ir.' s ore, 1o ... e .. 

Stra ti ra~hic Group : 

SITE GEOLOGY : Gra. argular c ert-pebb1 e r CCla "' tr. e l~o• -bro ... e • 
PC""" 1

, e>.:'JSed ~n ' ;c; 3 or 110re fe r '0 . 

Va r!.a b1!1:y : 148 C 2 0 CrtS 

Sec une r. t ar. S true t u res : 

De pos i tiona : Envi r o nment : 

SAMPLE DESCRiPTION ~ P. A.) 

Hig 'y al t erea brecc 'a of angul ar. w i te, bleached clay-al tered frag~ent s 
5 to 5~ in size, in a p1n to brow , l eached cel lul ar matrix . Bot frag~ent s 
and matr1x appear to be the same mate r al wit dif 'ere t stains. Ne i ther are 
calcareous but seem t o be fine grained sandstones or s"l t stones of quartz and 
cl ay, now s trong ~y altered and vugg in a local brecci a unit . 

Samp l e r : J. D. Loghry Date : 11 -1 2-79 
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SITE AND SAMPLE DESCRIPTION 

Site Number : s - 12 Sample Number: 154143 Code: L 003 

Location: Pi ne Mounta in Scintillometer Counts: 220 

Quadrangle : McFadden Peak U Value (U / NT ) ppm: 1.8 

Se-c . , Twp, Ra .: 514, 7 , 13E Coordinates : 

Geo l ogic Unit : Mescal Li mestone 

Stratigraphic Group : _Apache 

SITE GEOLOGY : Red-brown, brown i sh whi te chert-pebble breccia, angular 
browni sh-white banded chert pe bbles, silici fied cl ay fragments , rounded non
banded brown hemat it ic chert fragments. Ba sal unit of upper argillite member 
of Mescal l imestone. 

Variabi li t y: 140 to 300 cps 

Sedimentary Struc tures : 

Depositiona l Environment: 

SAMPLE DESCRIPTION : (by P.A.) 

Rock was originally a laminated; banded chert whose 3 to 7mm alternating 
wh i te and gray l ayers have been broken up in local zones (here lOcm wide) to form 
a swirly-fragment chert breccia . Chert fragments are somewhat altered, but 
matrix is very vuggy and abundantly limonite-stained from either in-situ pyrite 
or solution-flow in permeable zones. 

Sampler : J . D. Loghr·y Date: 11-13- 79 



SITE AND SAMPLE DESCRIPTION 

Site Number : S-13 Sample Number : 154144 

Location: Walnut Creek Scintillometer Counts: 

Quadrangle: Picture Mountain U Value (U/NT ) ppm: 

Code: S 103 

130 

1.3 

522 

Sec., Twp, Ra .: Sl, 611, llE Coordinates: 33 °53'46", 111 ° 11'20" 

Geologic Unit: Scanlan Conglomerate 

Stratigraphic Group: Apache 

SITE GEOLOGY : Remnant ledge of Scanlan to 4 feet thick lies on Precambrian 
granite. Dark gray to red quartz - quartzite pebble conglomerate, sandstone 
matri x. 

Variability: 

Sedimentary Structures: 

Depositio~al Environment: 

SAMPLE DESCRIPTION : (by P.A . ) 

Pebble to cobble conglomerate consisting mainly of various colors of Mazatzal 
sericitic fragments i n a darker sericit · arkosic matrix of residual micas, 
feldspar and quartz from the underlying granite. Quartzite pebbles range from 
7 to 3 em; some quartz pebbles and sericitic, possibly volcanic fragments are 
present . Conglomerate is fragment-supported . Matrix is mainly disaggregated 
granite, altered biotite-hornblende, dltered feldspar, quartz, sericite and 
argillaceous material . 

Sampler: J. D. Loghry Date: 
11 - 14 - 79 



SITE AND SAMPLE DESCRIPTION 

Site Number : S-15 Sample Number: 154146 

Location: JR Ranch Road Scintillometer Counts: 

Quadrangle: Copper Mountain U Value (U/NT) ppm: 

Code: 

115 

1.1 

524 

B 103 

Sec., Twp, Ra.: 530 , 7N, 13E Coordinates: 33°55'1 5", 111 °03'07" 

Geologic Unit : Barnes Conglomerate 

Stratigraphic Group: Apache 

SITE GEOLOGY : Pebble conglomerate-sandstone, light brown , low-angle di p, 
15 or more feet thick uni t . 

Variability : 

Sedimentary Structures: 

Depositional Environment: Alluvial 

SAMPLE DESCRIPTION (by P.A . ) 

Rounded quartz-pebble conglomerate with prominent pinkish coloration on 
freshly broken surfaces and orange-brown limonitic stai n on altered faces ; 
suffic iently well lithified to break through fragments and matri x. 
Fragments are: dominantly dark gray to maroon Mazatzal quartzite (55% of frag
ments) 8-45 mm long and well rounded; abundant white quartz pebbles (30%) well 
rounded 40-15mm long with high sphericity; lesser dark red hematitic quartzite 
and chert {15%)25-5 mm long . About 45% fragments in 55% matrix-supported con
glomerate ; matrix conta i ns abundant quartz and pink K-feldspar with lesser dark 
green chert and other rock fragments. Feldspar is of Young-granite origin. 

Sampler: J. D. Loghry Date: 11-17-79 
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THIN SECTION DESCRIPTION 

Site Number : Sl 5 Sample Number: 154146 Code: 8103 

Percent Matrix: 31% Percent Fragments: 66% 

Percent Heavies & Mafics: 3% Stai n : brown to pi nk to orange 

Rock Type: Barnes conglomerate Stratigraphic Group : Apache Grou p 

FRAGMENTS : (percentages are based on 100% fragments ) 

T:z:Ee & color Percentas e Grain lensth variation Roundness Axia l ratios 
rhyolite 32% 11-2.0 mm subrounded 1: 1. 5 
quartz 21% 17-2 .0 rrm subrounded 1: 2 
quartzite 34% 25- 2.0 mrn subrounded 1: 2 
chert 13% 12-2.0 mm subrounded 1: 2 
(rhyolite contains phenoc rysts of specu larite and altered mafics (possib ly 
blende) and i s generally aphaniti c) 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies ) 

DescriEtion 
subrounded 

orn-

TyEe ' & color 
rhyolite 
qua rtz 
quartzite 
chert 
feldspar 
specula r ite 
specularite 
hematite 
limonite 
clay 
sericite 

Per centage 
9% 

55% 
13% 
3% 
4% 
1 ~ 
1% 
2% 
2% 

Size range 
2.0-. 31 rrm 
2.0-.02 mm 
2.0-.7 rrm 
2. 0- . 35 mm 
1. 9-.33 mm 
.7-. 1 mm 
powdery 
powdery 
powdery 
<. 01 mm 

subrounded, some are embayed volc anic 
subrounded 

19% 
1% <. 02 mrn 

sub rounded 
subangul ar, subhedr al 
rounded detrita 1 
recrystall ized w~th hematite 
fine interstitial grains and stain 
fine-grained masses with hematite 
fine interstitial gra ins 
recrystallized with clay 

Cement : Mostly clay and sericite; minor limonite, hematite and recrystallized 
specularite . 
InterHtitia ls: Clay, sericite, limonite, hematite , recrystallized specularite. 

Textures and recrystallization: Texture is dominated by fragments and larger 
matrix grains whi ch are well rounded and of generally high maturity, in a matrix 
of essentially unrecrystallized , hematite-s tained clay materi al. 

Structures : The subparallel al ignment of elongate fragments defines bedding 
planes. 

Comments on Genesis: A more mature aggregate, but with bimodal grain size 
popu lation, of the complex rhyo l ite-granite-quartz-quartzite source terrain of 
Alder,Mazatzal and rhyolitic rocks. 

Rock Nllille : Rhyolite-quartz-quartz i te pebble conglomerate 
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SITE AND SAMPLE DESCRIPTION 

Site Number: S-15B Sample Number: 154246 Code: B 103 

Location: JR Ranch road Scintillometer Counts: 100 cps 

Quadrangle: Copper Mountain U V~.lue (U/ NT ) ppm: 1. 5 

Sec . , Twp, Ra.: S29, 7N, 13E 

Geologic Unit: Barnes Conglomerate 

Coordinates: 33° 55 1 20" , 111 ° 02 1 50" 

Stratigraphic Group: Apache 

SITE GEOLOGY : Light brown quartz-pebble conglomerate, sandstone matrix, 
low- angle dip . Contact is covered by soil but unit apparently lies on purple 
quartzite (Pioneer shale), near diabase. 

Variability : 

Sedimen ta ry Structures: 

Depositional Environment: alluvial 

SAMPLE DESCRIPTION : (by P. A. ) 

Same as description for sample Sl5, exept some K-feldspars in matrix are 
larger (fragments up to 10 rrrn), more abundant white quartzite pebbles, and orange 
l imonitic stain more prominent . 

Sampler: J. D. Loghry Date: 11-17-79 



SITE AND SAMPLE DESCRIPTION 

Site Number: S-16 Sample Number: 15414 7 

Location: S of Coffeepot Cabin Scintillometer Counts: 

Quadrangle: S~eep Basi n Moun t ai n U Value (U/NT ) ppm: 

Code: S 103 

140 

3. 2 

527 

Sec ., Twp, Ra .: S26 , 8N , llE Coordinates: 34°00 ' 35", 111 °12'35" 

Geologic Unit : Scanlan Conglomerate 

Stratigraphic Group : Apa che 

SITE GEOLOGY : Gray t o dark gray boulder conglomerate wi t h da rk gray sandstone 
mat r i x de r ived from ad j acent ol der Precambrian me tasediments , quartz pebbles, 
rare vei n-quartz pebbles . 

Variability : 

Sedimentary Struc tures: 

Depositional Environment : All uv ial 

SAMPLE DESCRIPTION : (by P. A. ) 

An unusual variant of Scanlan conglomerate derived by erosion of locally 
ou t croppi ng rocks such as Deadman quartzite, Coffeepot siltstones and Alder quartz 
wackes tha t normall y would not survive high energy environment or long transport. 
Fragments are commonly 45 to 15cm and are mainly dark greenish gray to purplish 
gray Alder quartz wackes (quartz-sericite semischist) hematitic quartzites and 
siltstones , some specularite-rich quartzite, fractured vein quartz, and altered 
{pyritic? ) micaceous ~uartzite. Matri x is dominantly goethitic-altered feldspar, 
quartz and abundant argillaceous material to make a very impure conglomerate. 

Sampler: J . D. Loghry Date: 11-20-79 
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SITE AND SAMPLE DESCRIPTION 

Site Number: s - 17 s~~ple Number: 154158 Code: U 102 

Location : S of Coffeepot Cabin Scintillometer Counts: 175 cps 

Quadrangle: Sheep Basin Mountain U Value (U I NT ) ppm: 1 . 0 

Sec., Twp, Ra.: S26 , 8N, llE Coordinates : 34°00'34" , 111 °12'31" 

Geologic Unit: Drippi ng Spring, lower middle arkose member 

Stratigraphic Group: Apache 

SITE GEOLOGY : red-brown arkosic-sandstone conglomerate, three, approxima tely 
2 foot-thick units in about 100 feet of Dripping Spring whi ch overlies 30( ?) feet 
of Sca nlan conglomerate 

Variability : 

Sedimentary Structures: 

Depositional Envi ronment: all uvial 

SAMPLE DESCRIPTION : (by P.A.) 

The large, bright orange aphanitic rhyolite fragments in this conglomerate 
are di agnos tic of the Dripping Spring unit. Only large fragments (20-25mm) are of 
the bri ght orange aphanitic rhyolite, smaller fragments are of gray cherty 
rhyolite, green-altered volcanic material, volcanic quartz, in a matrix of finer
grained pink to greenish sericitic-altered volcanic lithic-crystal tuff material. 
This unit is one of t he best rhyolitic tuff horizons in the Dripping Sprin~ that 
was sampled, and shows the danger of calling pink conglomerates "arkosic" (e .g. 
Shri de, 1967) . 

Sampler: J . D. Loghry Date: 11 -20-79 
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SITE AND SAMPLE DESCRIPTION 

Site Number: S-1 8 Sample Number: 154247 Code: S004 

Location: Juniper Canyon Scinti llometer Counts: 120 

Quadrangle: Picture Mountain U Va l ue (U/NT ) ppm: 1.3 

.sec. , Twp, Ra. : S25 , 7N, llE Coordinates : 33°53'31", 111 °11'06" 

Geologic Unit: Sca nlan conglomerate 

Stratigraphic Group: Apache 

SITE GEOLOGY : Pebble-cobbl e conglomerate with dark gray sandstone matrix and 
pink K-feldspar fragments. Rounded gray quartz pebbles and cobbles are commones t, 
less common are more round ed white quartzite conglomerate pebbles and cobbles with 
speculari te. Congl omerate/ Precambrian granite contact plunging 45°NE, part of a 
fault s l iver. Granite- 225 cps. 

Vari ability : 20-40mm, cobbles to 160mm 

Sed imenta ry Struc t ures: 

Depositiona l Envi ronment : alluvial 

SAMPlE DESCRIPTION : (byP.A.) 

Coarse pebble to boulder, fragment-supported conglomerate of large (20-60mm ) 
medium grai ned, gray to pale, specularitic Mazatzal quartzite pebbl es and minor 
hematitic chert or rhyolite pebbles in an interstitial (15%) matrix of interlocking 
quartz, pi nk K-feldspar and serici te. Recrystallization of matrix quartz , K
feldspar and sericite suggests some metamorphism, as rock breaks uniformly across 
matrix and fragments. 

SamplH : J . D. Loghry Date: 11-21-79 
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SITE AND SAMPLE DESCRIPTION 

Site Number: S-19 Sample Number: 154248 Code : S 003 

Location: Walnut Creek Scintillometer Counts: 110 

Quadrangle: Picture Mountain U Value (U/NT ) ppm: 2.5 

Sec . , Tv1p, Ra.: Sl, 6 ~~ . ll E Coordinates : 33°53 '21" , 111 °11'14 " 

Geo l ogic Unit: Scanlan conglomerate 

Stratigraphic Group: Apache 

SITE GEOLOGY : round cobble conglomerate, maximum thi ckness to 10 feet, 
remnant on Precambri an gran ite (225 cps) . 

Variability: 

Sedimentary Structures: 

Depositional Environment: alluvial 

SAMPLE DESCRIPTION : (b p A ) y . . 

Coarse pebble conglomerate of quartz and quartzite pebbles (55-30mm) 
in a pale greeni sh impure argillaceous, quartz, rock-fragment and specularite 
rich matrix. Clear fractured vein quartz, yellow sandy Mazatzal(?) quartz ite , 
pink hematitic stained quartzite, dark gray specularitic Mazatzal quartzite and 
possible altered volcanic-rock fragments are supported in a greenish-gray matri x 
of quartz, specularite, altered white feldspar, possibly altered biotite
horneblende,and argillaceous and sericitic material . Fragments generall y 
oxidized whereas matrix i s reduced, but non-pyritic . 

Sampler : J. D. Loghry Date : 11 -21 -79 
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SITE AND SAMPLE DESCRIPT Tr ~ 

Site Number : S-20 Sample Number : 154249 Code : T 103 

Location : Boa rd Pl ank road Scinti llometer Coun t s : 160 

Quadrangle: McFadden Peak U Value (U/NT) ppm : 3.2 

Sec ., Twp, Ra. : 55 , 7 , 14 E Coord i na t es : 

Geo log i c Unit : Troy Qua r tz i t e , Ched iski sands tone member 

Stratigraphic Group : Apache 

SITE GEOLOGY : Liqht bro~n oebble cooqlomera t e, brawn medium-qra ioed sand-
stone and gray and brown s1 lts tone matrlX wlth rounaed quartz ana ox1d1zed al t ered 
rhyol ite ( ?) por phyry pebbles . Samp le low~r of two congl ome rate beds, 7-8 feet 
t hi ck in l ight brown mass i ve sandstone under red, green, gray shale unit. Sampl e 
beds st rike N42 °W, di p 22°NE, att itude affect ed by N50°W, 72°SW normal faults 
wi t h 2-5 feet t hrow and N23E + 90° normal fa ul t s, many N- Nl 0°E, 20-30°E normal 
s l ips. 

Vari abi li t y: 20-40 mm pebbles. ma ximum l lOmm 

Sed imenta ry Struc t ures : 

Depositiona l Environment : al l uv ial 

SAMPLE DESCRIPTION : (by P. A. ) 

Poorl y l i t hi f i ed, well-rounded fragment conglomera te of dominantl y quart z 
and quart zi t e pebbles i n a dark reddish- brown to grayi sh-green matr ix rich i n 
arg i l l aceous mater i al and fine- grained volcani c rock fragmen ts. Most f ragments 
are 10- 35mm well-rounded white quartz i te, red Mazatzal quartz i te , and orange to 
pink quartz- and K-feldspar-phenocrystic rhyolite fragments of either pre
Mazatzal or Dripping Spring rhyolite ages . Abundant pink to orange rhyoli t e 
fragments , volcani c- feldspar laths and volcanic-quartz crystals in the usua l 
quartz-argi llaceous matri x suggests that Drippi ng Spring rhyol itic vol can ism 
wa s the dominant contributor, by erosion . 

Sampler : J . D. Loghry Date : 11 -29-79 
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SITE AND SAMPLE DESCRIPTION 

Site Number: S- 21 Sample Number: 154250 Code: L003 

Location : Board Plank roa d Scintil l ometer Counts : 225 

Quadrangle: McFadden Pea k U Value (U/NT) ppm : 4.1 

Sec ., vJ p, Pa.: S8 , 7'., lLI E CoordinateS :33° 57 ' 40" , n oc 56' 34 " 

Geologic Unit: Mescal Limest one , probably ba sal unit of upper (argi llite ) 
membe r. 

Stratigraphic Group : Apache 

SITE GEOLOGY : Green-gray qua r tz pebble conglomerate, 10 ft. thick, 20 - l OOmm 
rounded , broken pebbles , green-gray to white shal e matrix and two carbonaceous (?) 
green-bl ac k shale horizons 6 - 12 inches th ick , one at base, one 7 ft . above 
ba se. Weak local serpent ini zation, no as bestoes seen. Overlain by dia base 
sill. Underlain by 10 foot mass ive li ght gray tuff (200 cps) and+ 30ft. of 
t hin - bedded gray l imes t one (60-70 cps ) . 

Va r iabi li ry: 20 - 100 mm. 

Sedimen t a ry Struc t ures: 

Deposit iona l Environment: 

SAMPLE DESCRIPTION : 'by p A ) \ . . 
Pale greeni sh gray chert breccia of large (3 - 10 em) gray chert f ragments 

in an i nterstitial matri x of green ish serpentinized or ant igorite-type ma terial 
that may nave orig i nall y been cal ci te and quartz. Like all the chert breccias, 
the fragments are very angular and bro ken, and the mat rix is very vuqgy with 
primary cavities still remaining . 

Sampler : J 0 L h . . og ry 
Date: 11-29-79 
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SITE A~ SAMPLE DESCRIPTION 

Site Number : S-22 Semple Number :l54251 Code: U403 

Location: Cherry Creek Road Scintillometer Counts : 11 0 

Quadrangl e: McFadden Peak U Value (U/ NT ) ppm: 2. 2 

Sec ., wp, Ra.: 53 , 6 ., 14E Coordinates:33° 53' 20") 110° 54' 24 " 

Geclogic Unit: Barnes (? } Conglomerate ; Dripping Spring Congloine rate 

Stra tigraphic Group: Apache Group 

SITE GEOLOGY : Light brown sandstone -pebble conglomerate wi th arkose matrix, 
l1ttl e or no hematite. Barnes conglomerate 30 (?) ft . thick, on end, overturned ? 
strike +/- N40W, dip 85°E. Dripping Spring siltstones to west are lew angle 20 ~ 
southwesterly - ass ume f ault or sha rp fol d. No Scanlan seen; 100 feet of s teepl y 
dippi ng Pioneer Shale exposed . 

Variability: 

Sedimentary Struc tures: 

Deposit iona l Envi ronmen t : Alluv ial 

SAM-PLE DESCRIPTION : (by P. A. ) 
Rock is a med i um-grained quartz-quartz i te pebble conglomerate in a purpli sh 

brown (argillaceous) t o pinkish (feldspathic and rhyol i tic ) matrix. Fragments are 
mainly 20 to 40 mm well-rounded Mazatzal quartzite and quartz pebbles ; smal le r 
fra gments are white quartzite, chert, dark hematit i c quartzite, broken pink (Young 
granite) K-feldspars and dist inctive bright orange aphanitic rhyolite. The matrix 
cons i sts of abundant pink feldspar and orange rhyolit i c material, quartz, epidote, 
pyrite, and green-altered argi ll aceous material. The feldspathic and dirty 
arg illaceous nature of the matrix would suggest that the rock is part of the 
Dri ppi ng Spri ng formation and th is is strongly supported by the presence of orange 
aphanat ic rhyol i t ic chips . · 

Sampler: J . D. Loghry Date:· 11-29-79 



534 

THIN SECTION DESCRIPTION 

Site Number : S22 Sample Number: 154251 Code: 8013 

Percent FragJDents : 65% Percent Matrix : 33% 

Percent Heavies & Mafics: 2% Stain : pale tan to brown 

Rock Type : Dripping Spr ing Stratigraphic Group : Apache Group 
conglomerate 

FRAGME~S : (percentages are based on 1007. fragment s ) 

I:I2e & color Percenta&e Grain len&th variation Roundness Axia l ratios 

quartzite 65% 37-2 .0 lTlTl rounded 1: 2 
quartz 22% 20.5-2.0 m subrounded 1: 2 
rhyoli t e 13% 11.0-2.0 lTlTl subangular 1: 2 

MATRIX & HEAVIES : (percentages are based on 100% matrix & heavies ) 

Ty2e & color 

quartzite 
quartz 
rhyolite 
chert 
felds par 

Percen tage 

8% 
52% 
6% 
3'-' 

11 ~ 

Size range 

2.0-.7 mm 
2.0-. 02 l1lTI 

2. 0-. 2 mm 
.9-. 25 rrrn 
.7-. 2 mm 

soecularite <1% powdery 
limonite 3% powdery 
hematite 1% powdery 
chlorite 5% <. 02 mm 
c!ay 11 % <.01 1m1 
z1rcon <1% .07 rrrn 

Descri2tion 

rounded 
sub rounded 
subangular, phenocryst ic and microl itic 
5ubrounded 
altered , subangu lar, microcli ne and 
perthite 

recrystalli zed with hematite and limoni te 
alteration clots 
with specularite 
recrystall i zed pl ates and masses 
interstitial matrix mass 
rounded detrita 1 

Cement : Recrystallized mica; minor hematite, limoni t e and recrystallized specularite. 

Intersti t i a l s : Mica, hematite, limoni t e, clay, recrystallized specularite . 

Textures and recrystallization: Matri x is hematite-stained clay partly 
recrystall i zed to chlorite and sericite, preserving subangularity of many matri x 
quart z grains in contrast to well -rounded nature of larger fragments. 

Structures : Bedding is defined by the subparall el alignment of elongate 
fragments . 

Comments on Genes is: The matrix of this conglomerate is too immature to be 
a Barnes conglomerate, as reported in the fie l d, but the composition i s con
sistent with Dripping Spring conglomerate. There is a distinct contrast in 
grain size between the large fragments and a fine-grained matrix material, with 
a unique rhyolite type present. 
Rock Name : rhyolite-quartz-quartzi te pebble conglomerate 
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SITE AND SAMPLE DESCRIPTION 

Site Number : S-23 Sample Number : 154253 Code: B003 

Location : Cherry Cree Scinti llometer Counts: 90 

Quadrangle : Mc Fadden Pea U Value (U / NT ) ppm : NO 

Sec., Twp , Ra.: S3 , 6;,, 14E Coordinates: 33° 53 ' 13" , 110° 54 ' 10" 

Geologic Unit : Scan l an (?) conglomerate ; Barnes Conglomerate 

Stratigraphic Group: Apache 

SITE GEOLOGY : Light brown sandstone pebble cong lomerate, l i ttle hematite, well
rounded 10-150 mm quartz pebb1es, average 40mm . Cl ean , l ight brown quartzite 
matrix, local ~emat i te s t ain. Bl ocks of pebble conglomerate float in Quaternary 
alluvium east of, under (?) Pioneer Shale. No Scanlan seen in place along 
Cherry Creek -- Pioneer or diabase lies on Precambrian granite . 

Variability: 10- 150m 

Sedimentary Structures: 

Depositional Envircament : Al luvial 

SAMPLE DESCRIPTION : (by P. A.) 
This i s almost certa ir,ly a Barnes conglomerate as the large pebbles are 

extremely well rounded discoi dal to ellipsoidal vein quartz and white quartzite 
t hat have some tendency to break away from the matrix. Fragment-matrix population 
is strongly bimodal with the matrix cons i st ing solely of well rounded 1 - 0.2mm 
quartz and feldspar grains, with no argillaceous material . All the characteristic 
attributes of Barnes are seen in hand specimen . 

Sampler: J 0 L h . . og ry 
Date: 

11-29-79 
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SITE AND SAMPLE DESCRIPTION 

Site Number: S-24 Sample Number : 154253 Code: B1 03 

Location: C erry Creek Scintillometer Counts : 175 

Quadrangle : McFadden Peak u Value (U/NT ) ppm: 2.3 

Sec., Twp , Ra.: 53 , 6 ~ , l4 E Coordinates: 33o 53' 13" , n oc 54 ' 15" 

Geologic Unit : Barnes conglomerate 

Stratigraphic Group: Apac e 

SITE GEOLOGY : Red-brown quartz-pebble conglomerate wi t 10 - 120mm ovoi d 
pebbles in hematitic arkose matrix . Poor exposure, 15 foo of Barnes congl omerate. 
Underlying adjacent Pi oneer shale to east stri kes N 23° W, di p 55 - 60° W. West 
of Barnes is Dri pp i ng Spr i ng siltstone which strikes 23° W, Dip 7° w, so a fa ult 
or fo l d i s assumed . 

Variabilit y: 10 - 120mm. 

Sed~entary Structures : 

Depositional Environment : All uvial 

SAMPLE DESCRIPTION : (by p. A. ) 
Pebble conglomerate conta ins well-rounded , but somewhat tri angular shaped 

fragments of whi te to pink quartz i te and vein q~artz in a very clean and well
sorted matrix of rounded quartz and feldspar gra ins, no clay material. Some 
larger abraded pink K-feldspars from the Young granite, and less marked,a bimodal 
grain population is apparent, but i s sti ll clearly Barnes conglomerate . 

Sampler: J. D. Loghry Date: 12-6-79 
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SITE AND SAMPLE DESCRIPT IO~ 

Site Nuaber: S-25 Sample Number : 154254 Code: L002 

Location: Cherry Cree Scintillometer Counts : 90 

Quadrangle : McFadden Pea U Va lue (U/ NT) ppm: 1 . 7 

Sec . , Twp, Pa . : 53 , 6 ~ . • 14 E 

Geologic Unit : Mescal Limestone 

C:::o:-dinates: 33' 53' 11 , ll Oc 53 ' 49 " 

Stratigraphic Group: Apache 

s:TE GEOLOGY : Gray chert breccia wi th angular 1 chert fra gments . Mescal-brecc ia 
al ga l un1 t . Argilli te immediatel above breccia is 225 cps , be low t hat, 180 cps . 

Variabi lity: li ttl e 

Sedimentary Structures: 

Depositiona l Environment: lagoonal 

SAMPLE DESCRIPTION : (by P. A. ) 
Sampl e shows a normally bedded cher t of 5mm to 15mm alternating whi te t o 

light gray t o dark gray, non-calcareous chert beds which have been local ly 
broken up, probably intraformationally int o angular chert-fragment breccias with 
t he same colored mat rix . Limoni te to goethi te stain is seen on some rock faces. 

Sampler: J . D. Loghry Date: 12-6-79 
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SITE AND SAMPLE DESCRIPTION 

Site Number : S-26 Sample Number: 154255 Code : Ul 02 

Location: Cherry Cree Scintillometer Counts: 180 

Quadrang l e: McFadden Peak U Value (U/NT) ppm : 1 .8 

Sec . , wp , R a . : S 10 , 6 ·' , 14 E Coordina tes : 33° 52 I 28" ' 11 o~ 53' 49" 

Geo l ogic Unit : Barnes(?) Congl~erate; Dr ippi ng Spr ing Conglomerate 

Stratigraphic Group : Apache 

SITE GEOLOGY : Sma ll pebbl e conglomera te , arkose-sandstone matrix, minor local 
hemat 1te 1n matri x. Hemat i t e appea r s t o be inversely proportional to rad io
activi ty . T i s is hig est count recorded for Barnes. Poorl exposed ou crop, 
t hickness of un i t ur.Known . 

Va riabi l ity : 10 - 40~, pebbles. 

Sed imenta ry Struc tures : 

Depositiona l Environment: al l uvial 

SAMPLE DESCRIPTION : {by P. A. ) 
Sampl e has characterist i cs typi ca l of Dri ppi ng Spri ng conglomerates rat her 

t han Barnes. Ser iate sized f ragmen ts from 15 to 2mm are dominantly pink to 
da rk orange aphani t i c (and mi crophenocryst ic ) rhyol i te typical of Dripping Spring 
unit, white quartz, some pi nk young granite feldspar, dark gray to black specularitic 
Mazatzal quartzite, altered sericitic fragments and black, partly decomposed 
specularite fragments. Other types of dark (volcanic?) fragments are present . 
Matrix sizes are gradational from fragments, and grains consist mostly of quartz, 
pink rhyolite and feldspath i c materi al and specularite . Matrix has a dist i nctl y 
pink, poorly-sorted character, also not found in Barnes . 

Sampler: Date: 
J. D. Loghry 12-6-79 
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THIN SECTION DESCRIPTIO ' 

Site Number : S26 Sample Number : 154255 Code : BO 3 

Percent Fragments : 31% Percent Mat rix: 65% 

Percent Heavies & Hafics: 4% Stain: orange to red hemati e 

Rock Type: Dripping Spring Stratigraphic Group : Apache Group 
cong lomera e 

FRAGME~S : (percentages are based on 1004 fragments ) 

type & color Percentage Grain length variation Roundness Axia l r atios 

quartzi te 38% 9.0-2.0 mm su rounded 1:1.5 
quartz 18% 7.5- 2.0 ~ subangular 1:1.5 
rhyoli te 44% 16.5- 2.0 mn subrounded 1:2 
fe ldspar <1% 2.8-2.0 mr angular 1:1 
(rhyol1te is aphanitic wi~ sparse quartz phenocrys s and conta1ns t hi eldspar 
needles distinc from any rhyoli es in the underlying source terrain) 

MATRIX & HEAVIES : (percentages are based on 1007. matrix & heavies ) 

Iyoe & color Percenta~e Size ran~e Description 
quartzite 13% 2.0-.5 Ill!" subrounded 
quartz 35% 2.0-.02 rrrn subangular, sane are embayed (volcanic) 
rhyolite 17% 2.0-.6 i1Y" subrounded phenocrystic and nicrolitic 
rel dspar 20% 2.0- .2 nT" al tered subhedral perthite and microline 
speculari e 1% .4-. 1 rrrn rounded detrita 1 
specu 1 ante <1% powdery recrystallized with hematite 
hematite 4% powdery interstitial stain and recrystallized 
clay 9% hematite-stained matrix material 
seri cite 1% <. 005 rrrn recrystallized plates and masses 
zi rcor <1% . 17-.08 rrrn rounded 
leucoxene <1% .3-. 1 mm alteration clots 
Cement : Hematite, limonite, recrystallized sericite and specularite. 

Interstitia l s: Hematite , limonite , sericite, recrystalliz~d specularite. 

Textures and recrystallization: Poorly sorted clay, hematite and quartz 
matrix is interstiti al to angul ar quartz and pi nk feldspar matrix grains. 
Rhyolite fragments are characterized by microlitic texture of tiny fel ds ar laths. 

Structures : None defined in thin section. 

Comments on Genesis : Thin section data inconsistent with field classificat ion of 
a Barnes congl omerate. The orange to red, aphanitic rhyolite fragments charac
terized by feldspar microlites and sparse phenocrysts of quartz and altered 
feldspar are unique to the Dripping Spring conglomerates, occur in no other unit, 
and are not derived from a preexi sting source terrain. 

Rock Name : aphanitic rhyo lite-fragment conglomerate. 
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SITE AND SAMPLE DESCRIPTIO~ 

Site Number: S-27 Sample Number: 154256 Code : 81 03 

Location : Pueblo Canyon Sci ntil lometer Count s: 120 

Quadrangl e :McFadden Pea ~ U Val ue (U/r\T ) ppm : 1.5 

Sec. , Tw, ~a.: 524 . 6'., ltE Coordi nat es:33 50 ' 39" , 110° 52' 34 

Geologic Uni t : Barnes 

Stratigraphi c Group: Apache 

SITE GEOLOGY : Red- brown pebble congl O!llerat e , enatit ic ar ose-s2.nds o11e a ri x. 

Variabi l ity: 

Sediment ary St ructures : 

Depositiona l Envi ronment : alluvi al 

SAMPLE DESCRIPTION : {by P. A. ) 
Once aga1n, Barnes i n t hi s sample is t ypif i ed by wel l rou nded quartz and 

quar t z i te pebbl es , here approach i ng spheres , t hat tend t o fa ll away f rom t he matr ix. 
Many of the quartz i te are identifiable as s l i ght l y specula r i t i c Mazatzal f ra gment s. 
Pebbl es 25 to lOmm li e in a fine-gra i ned ( l ess t han lmrn ) matri x of wel l- rounded 
quar tz and K-fel ds par, with some specul ar i te and poss ibly argi llaceous ma t er ial 
(or oxidat i on of matri x) in t his case . 

Sampler: J . D. Loghry Date: 12-6-79 
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THIS SECTION DESCRIPTIOX 

Site Number : S27 Sample Number : 154256 Code : 81 13 

Percent Fragment s : 62~ Percent Ma trix: 33% 

Percent Heavies & Mafics: 5~ Stain: pa le r ead ish bro~ e~atl e 

Rock Type: Barr; es congloner c1 e Stratigraphic Group: Apache Gr oup 

FRAGME~S : 

Type & color 

quar t zite 
quartz 
chert 

(percentages are ba sed on 1007. f ragments , 

Percentage 

60% 
33% 
7% 

Grain l ength var iation 

24. 0- 13 . 0 rv 
20.5-1 3.0 rrrn 
10.0 rT' 

Round ne s s ;.:Ax=i a;;.l;;.....;:r;.;:a;.;:t;.:i .;;o,;;;.s 

well-rounded 
well -rounded 
well-rounded 

1 : 2 
1: 1. { 5 
1: 1. 5 

MATRIX & HEAVIES : (percentages are based on l OOt matrix & heavies ) 

Type & co lor Per centa!:je Size ranl:ie Description 

quart z 45% .7- .02 rrr subangular 
quartz ite 2% 2. 0-.65 r:rn well - rounded 
feldspar 42~ .7-. 2 rrrr subhedral microc line and perthite 
specu 1 a rite 3% . 3-. 1 nrr rounded 
specul ar i e 1% powdery recrystallized ith hematite 
ser ic ite <1% <.01 rrm recrystall i zed plates and masses 
zircon <1% . 25- . 09 Mm rounded detrita 1 
clay 2% <.005 hematite- stained matri x 

Cement : Clay, seric ite, hemat ite and recrystal l i zed speculari te. 

Interstitia ls: Clay, sericite, hematite, recrystallized specul ari te. 

Textures and rec rysta ll ization: Matri x quartz , fel dspar, specularite and othe r 
heavy mi neral s are a we ll - sorted, well-packed aggregate in which large , very well
r ounded and mature pebbles lie i n dist inct bi modal contrast . 

St ructures : Bedding structures are poor ly defined by the subparallel alignment 
of elongate fragments. 

Comments on Genesis: A high-energy envi r onment to round and sort mature pebbles 
is requi red. Matrix is consistent with such a high-energy environment, but a 
source terrain r i ch in feldspa r is requi red. 

Rock Name : Mature pebble conglomerate. 
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SITE AND SAMPLE DESCRIPTION 

Site Number: S-28 Saap le Number: 154257 Code : 8003 

Location:Devi l 's Chasm Scintilloaeter Counts : 175 

Quadrangle: McFadden Peak U Value (U/ N!) ppm: 2.0 

Sec . , Twp , Ra . : 536 , 6 ., l4E Coordinates :33° 49 ' 24' , 110° 51 ' 40" 

Geologic Unit : Barnes Conglomerate 

Stratigraphic Group: Apache 

SITE GEOLOGY : Red-brown qua rtz- pebbl e conglomerate, arkose matrix , common 
goethite , some beds have hemat i te. Two exposures of Sarnes occur in Devi l 's 
Chasm, a repeat by faulting . he lowest exposure near Cherry Creek road WdS 
sampled: GR- 310 spectrometer ; Total count 93 . 79 cps; 5. 45 cps ; 1.64 cps U; 
0. 98 cps Th (100 sec.) 

Variability : 

Sed imentary Struc tures : 

Depositiona l Environment: al luv ial 

SAMPLE DESCRI PTION : 
l arge 30 t o 40mm well - rounded el li psoi dal quartz i te and vein quartz i n this 

sampl e tend to break away cleanly rom a well sorted and clean matrix of rounded 
lmm quartz gra ins. Matr ix is somewhat feldspa thic and hemat itic though the rock color 
i s a yell owi sh s t ained , pale tan color . Some specula r i t i c quartz ite fragments are 
clearly of Mazatzal ori gi n. 

Sampler : J. D. Loghry Date: 12-7-79 



SITE AND SAMPLE DESCRIP7IO~ 

Site Number : S-29 S~ple Number : 154258 Code: 81 ~3 

Location : Cold Spring Ca o Scint ill eter Counts: 11 0 

Quadrang le :Mc Fadder Pea U Value (r./ ':T ) ppn:: : 

Coordinates · 3; O' 0 , ' 0 52 ' 1 

Geo log'lC Uni l : Barnes Conglo~era 

Stratigraphic Group: Apac e 

Red- brow ema i ic a d l1gr bro~r non-h~a •tic pe bl 
co erate ori zo s presen , ar os1c sands ore ~a r'~ 

Variab~ lity : 

Sedb:entary Struc t ures : no irn nca ior of fla e ed •ragmen s 

Depositional Environment : al vial 

SAMPLE DESCRIPTIO (by P. A.) 
we1l -rounded di scoi d t o ovoid, hema ~ te-s ta i ned oebbl es o- f i ne grained 

qua rtz i te and vein quartz in a very we ll sor ed, cl ea but part ly i re -s ained 
qua rtz- grair. matri x; li tt le or no feldspar bu ce llul ar limoni te fr01"1 
hema t i te. Bimodal characte r of gra i n sizes, free- brea ing-away nature of 
fragments and clea matri x t ypical of Barnes . 

Samp ler: 
J . D. Loghry 

Date : 
12-7-79 



SITE AND SAMPLE DESCRIP7IO~ 

Site Sumber : S-30 Sample Number : 5A259 Code: B 03 

Location: Oa Cree Sc inti llometer Ccunts : 120 

Qua drang l e : Me Fadder Pea t: Va lue (U/>:r..) ppm : 0. 90 

Coordinateq : 33° 50 18' , 1 0 A8 17' 

Geolo ic ~nit : Barres Cor glo~era e 

Stratigraphic Group : Aoac e 

SITE GEOLOGY : Red-broWP 11- foot qu~rtz- pebbl e co gl OMera e, ar osic sa cs o e 
mar' , some hena i e a d specu1a r i e, rounded ouartz a d quar z · t e pebbles. 
Sec ior goi g dowr is · Dnp;:-'ng Spri'lgs, iddle (ar ose) rr.ern er, no cor1' o~erate, 
co ac s r: es ~-1 1: ~ . 5' - 7 ~ E; 3 oo aua r z oeb le co gl oMera e (ll C cos'; 
A ~o~t ~,, -cra;ned, gh• rowr ar osic sardstone ( 20 cps ; 11 oo saro'e 
y.~r'zor (Barnes . . 4,. or "lOre •ee o D1o eer pu rp e - gra arq11l i e; dia ase. 

Variabi~:.t.: 15 - 6 oettles. r.a,. l20mm. 

Sedunenta~· Struct~res: 

Depositiona l Env~ronment: allu i a1 

SAMPLE DESCRIPTION: (b P.A.) 
St rongly disco1d , f la but not imbrica e, we ll -rounded pebbles o• quartzi e 

and vein quar z in a i ne- grainec quartz- ~i c clean matrix w ic is strongly 
herr.at1 e sta1ned o a dee~ maroo or pu rple co or. Typical of Barnes conglomerate 
character 's ics , but strong hemat i te stai n uncommon. Related sandstone has t e 
same pale maroa o pu rplis color, and consists of quartz, feldspar and 
speculari te sho ing well- de ined bedd ing and concentra ion of heavy minerals . 

Sampler : Date : 
J. D. Logh ry 12-8-79 
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SITE AND SAMPLE DESCRIPTION 

Site Number: S-31 Sample Number : 154260 Code: Bl 03 

Location : Oa k Cree k Scintillo:neter Counts: 140 

Quadrangle: Me Fadden Pea k U Value (U /NT ) ppm: 2. 2 

Sec . , wp, Ra .: 517, 6'; , 15E 

Geologic Unit : Barnes Conglomerate 

Coordinates: 33° 57 ' 28" , 11 0° 48' 17" 

Stratigraphic Group : Apa che 

SITE GEOLOGY : Red-brown quartz-pebble conglomerate. Possible 100 foot section, 
lower part 1s conglomerate wi t h th in sha l e and sandstone lenses, upper part is 
arkosic sands t one and conglomera t e. Pioneer si l t stone under Ba rnes , gentle 
unconformable contact is i r regular, less than 6" relief close to st rike -dip of 
Pi oneer beds which plunge 3° N 22 c E. 

Variability: variable counts 120 t o 160 cps. 

Sedimentary Struc t ures : 

Depositional Environment : al l uvia l 

SAMPLE DESCRIPTION : (byP. A.) 
La rge wel l- rounded flat disco id pebbles 45 x 30 x 15mm of rose and white 

quartz, Mazatzal quartzite and smaller, darker fe l ds pathi c f ragments lie in a 
matr ix of well-rounded small (less than lmm ) quartz grai ns , euhedral feldspar 
crystal s (roundi ng along cleavage pl anes) and pervasive purple to deep maroon 
hemat ite stains t ypify this sample of Barnes conglomerate. Bimodal character, 
matri x pebbles , clean matri x and excellent sorting typify this Barnes. St rong 
hemat ite sta i n may be a hematitic faces of the Barnes . 

Sampler : J. D. Loghry Da t e: 12- 8-79 
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SITE AND SAMPLE DESCRIPTION 

Site Number: S-32 Sample Number : 154330 Code : B 003 

Location : Coon Creek Butte Scintillome ter Counts: 50cps. 

Quadrangle: McFadden Pea k U Value (U /NT ) ppm: 0.60 

Sec., Tv1p, Ra. : 521, 5 , 14E Coordinates : 33°45'39" ; 110 c. 54'59" 

Geologic Unit: Barnes Conglomerate 

Stratigraphic Group: Apache Group 

SITE GEOLOGY : On west side of Coon Creek Butte, stratigraphic sect ion is poorly 
exposed but Barnes conglomerate is found just south of wildern~ss-toundary fence, 
Send of Sierra Ancha mountains. A diaba se dike about 300 feet th ick lies south 
of the sampl e site . Congl omerate contains rounded pebble-to cobble-size quartz 
and quartzite clasts . 

Variability: Conglomerate i s lithologica lly un iform 

Sedimentary Structures: Distrupted bedding is due to intrusi ve sills, dikes and 
younger faulting. 

Depositional Environment : High energy beach, lacustrine or near shore f luvia l 

SAMPLE DESCRIPTION : Typical white-matri x, white-fragment , well -sorted, pure, 
quartz- pebble conglomerate that character izes Barnes. Very well-rounded pebbles 
lie in matrix-supported aggregate of rounded, medium- grai ned quartz grains plus 
interstitial clays . Matrix to fragment ratio is 3:2. Fragmen ts are 6-30mm long 
with axial ratios of 1:3 and are composed mostly of qua rtz. Minor green sericite 
or clay-rich fragments are present. No heavy minerals or stain i s seen. 

Sampler: W. E. Heinrichs Date: Dec . 13, 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number: S 33 Sample Number: 154331 Code: S 103 

Location: S.E . of Coon Creek Butte Scintillometer Counts: 150-250 cps 

Quadrangle: Rocki nst raw Mountain U Value (U/NT) ppm: 2.3 

Sec . , Twp, Ra . : S34, 5N, 15E Coordinates: 33°431 35 1
" 110° 50 1 38" 

Geologic Unit : Sca nl an cong l omerate 

Stratigraphic Group : Apache Group 

SITE GEOLOGY : Scanlan is exposed here in a classic basal uncomfonmi ty on a 
peneplaned surface of Precambrian porphyritic quartz monzonite . Locally the un
conformity surface is rolling with 1 to 5 feet of granite grus t o in-situ 
decomposed g~a nite. Scanlan compr i ses steep bluffs and cliff- like exposu re on 
upper west si de of Cherry Creek Valley. Section i s gently dipping t o hpri zontal. 
Conglomerate matr ix contains abundant decomposed feldspar and qua rtz f rom the 
granite . 

Variability: Fragments vary from 35-40cm cobbles down t o fine sand and si l t si ze. 

Sed imentary Structures : Local minor fa ulting and slumping only . No sedi menta ry 
structures were observed. 

Depositional Environment: Fluvial, near shore lacustrine or outwash fa n. 

SAMPLE DESCRIPTION : A fragment-supported conglomerate of rounded pebbles and 
cobbl"es occur in a grey matri x in a rati o of 3:2 . The coa rse-sand t o grit matri x 
i s composed of qua rtz and K-feldspar wi t h minor hemat i tic siltstone and specul ari te . 
Fragments , averaging 8-72mm in length, are composed of mostly pu rple qua rtzite, 
some wh i te quartz and minor chert and K-feldspar. Fragments with axia l ratios 
varying from 1:2 to 1:3, show no preferred alignment. 

Sampler: W. E. Heinrichs Date : Dec . 13, 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number: S-34 Sample Number: 154332 Code: B 103 

Location: SE of Coon Creek Butte Scintillometer Counts: 

d 1 R k.. t Mt U Value (U/NT ) ppm: Qua range: oc 1ns raw n. 

100-150 cps 

1.1 

Sec., Tv1p, r a . : 526 , 5N , 15E 
Coordinates: 33°44 ' 18"; 110°50'52 " 

Geologic Unit: Barnes conglomerate 

Stratigraphic Group: Apache Group 

SITE GEOLOGY : One quarter of a mil e north of S-33 Site, Barnes congl omerate is 
exposed in c l iffs above a good road-cut section of Pi oneer shale. Capped by 
Dripping Spring and Troy quartzite at higher elevations . Dominant rounded 
fra gments are 15 to 40mm in diameter. Some stratificati on of coarser and finer 
fractions i s observed . 

variability: Barnes outcrop varies from medium grained sandstone to coarse 
pebbl e conglomerate , only conglomerate wa s sampled. 

Sed imentary Struc t u res : Moderate to well - developed cross bedding. 

Depositional Environment: Well sorted, cleanly washed, high-energy beach, 
lacustrine or nea r-shore marine. 

SAMPLE DESCRI PTION : Strongly red hematitic-sta ined to dark brown matrix lies inter
stitia l t o well-rounded, hematite- stained pebbles i n a fragment-supported conglomerate 
where pebbles break cleanly away from the matrix . Matri x to fragment ratio is 1:2. 
Dark red-brown matrix i s f ine- to medium-grained quartz, chert and jasper with abund
ant interstiti al hematite. Hematite-sta i ned fragments average 12 to 90mm long 
and are composed mostly of white quartz, minor rose quartz and infrequent jasper. 

Sampler: W. E. Heinrichs Date: Dec . 13, 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number: S 35 Sample Number: 154333 Code: u 420 

Location: Bul l Canyon Scintillometer Counts: 800 cps at surface 

Quadrangle : McFadden Peak U Value (U/ NT) ppm: 462 .8 

Sec ., Twp, Ra. : S24, 5 . , 14E Coordinates: 33°45'21 " ; 11 0°51 '35 " 

Geologic Unit: Drippi ng Springs Siltstone 

Stratigraphic Group : Apa che Grou p 

SITE GEOLOGY : Cliffs on south side of upper reaches of Bull Canyon approximately 
2oo t o 300 feet ab~ve obv ious Pioneer shale i s the main U-Bearing s iltstone member 
of the Drippi ng Spr ing. Contact of siltstone is f lat lying wi t h underlying strati
graphy covered by t al us. Si l tstone 1s yellowi sh t o red and black, banded and 
variegated , f ract ured , pyri t i c and altered . 

variabi l ity: Varies from f i ne sand -size fracti ons to al mos t amorphous s i li ca. 
Minor coarse sand or fi ne gri t si zes. 

Sedimentary Struc t u res: Well bedded, thi nly laminated, soft sedi ment slumps, lode 
casts , sof t - sediment bedding disrupti on and graded bedding 

Depos i tional Environment: Reducing pyritic, shallow wate~ restricted environment. 

SAMPLE DESCRIPTION : Thinly laminated beds of .5-2mm thickness are composed of 
yel low-sta1ned grey-green siltstone. Interbedded with the siltstones are 3-8mm
thi ck beds of fine-to med i um-grained quartz sand. Lenses and clots of hematite and 
limoni te are also interbedded . These may have originally been concentrations of 
sul fide s. The dark color of some layers appears to be related to a higher 
carbonaceous content . 

Sampler: W. E. Heinrichs Date: Dec . 13, 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number: S 36 S~ple Number : 154334 Code: B 003 

Location: Bull Canyon Scintillometer Counts: 50 cps 

Quadrangle : McFadden Peak U Value (U I NT ) ppm: 0.90 

Sec. , Twp, Ra.: S2, 5 , 14E Coordinates: 33°45'21 " ; 11 0 ~ 5 1'35" 

Geologi c Unit : Dr ippi ng Spring conglomerate 

Stratigraphic Group: Apache Group 

SITE GEOLOGY : Heavy soil cover and foliage in gully cover most outcrop except 
f or resis tant Dripping Spring quartzite outcrops above the sample locality . 
Congl omerate is well sor ted and better rounded than Scanlan. 

Variability: Good sorting and unifo rm grain s ize in most outcrops. 

Sedimentary Structures: 

Depositiona l Environment: Fluv ial or near-shore mar ine 

SAMPLE DESCRIPTION : Rounded pebbles occur in an equal amount of grey and pink 
matri x. The matrix i s composed of fine- to medium-grained quartz and K-feldspar. 
Fragments, averaging 20-48mm in length , are composed of mostly grey quartzite, 
some white quartz and possible pink-brown feldspathi c rhyolite. Fragments with axial 
rati os from 1:2 to 1:4, show sub-pa ra llel alignment. 

Sampler: W. E. Heinrichs Date: Dec . 14,1979 



SITE AND SAMPLE DESCRIPTION 

Site Number: S 37 Sample Number: 154335 

Location: Workma n Creek Scintillometer Counts: 

Quadrangle: McFadden Peak U Value (U/ NT) ppm: 

Code: u 420 

1000 cps 

109 .9 
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Sec. , Twp, Ra . : 524 , 6 J, 13E Coordinates: 33°50'49"; 11 0° 58'23 " 

Geologic Unit: Dripping Spring ~iltstone 

Stratigraphic Group: Apache Group 

SITE GEOLOGY : Sampl e is in the vicinity of coarse boulders of Dripping Spring 
conglomerate but siltstone is the only outcrop. An adit is driven southerly 
on a mineralized seam in massi ve, blocky ,fine grained shale, marl or siltstone. 
The seam pitches , swells and undulates steeply and probably represents faulting. 
Probably correlative to the main U-bearing pyrite member of the Dripping Spring 
siltstone. Color i s grey, yellow t o brown-red conglomeratic shale or siltstone. 

Variability : 

Sedimentary Structures: Some intraformational shale rip-ups. 

Depositiona l Environment: Shallow marine, restricted basin environment, anaerobic to 
reducing. 

SAMPLE DESCRIPTION : The uniformly fine-grained siltstone is pale grey to pink in 
color. Weathered surfaces are stained yellow-green in color, a characteristic 
of tnis horizon in the Dripping Spring si ltstone. This may be due t o the alteration 
of di sseminated syngenetic sulfides. 

Sampler: Walter E. Heinrichs Date: Dec. 14, 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number: s 38 Sample Number: 154336 Code: ~ 103 

Location: Cherry Creek Scintillometer Counts: 80-1 00 cps 

Quadrangle: McFadden Peak U Value (U/NT) ppm: 2.80 

Sec., Two . Ra . : 57, 5~ , 15E Coordinates: 33°47'40 '" 11 0 ~ 50 ' 44 " 

Geologic Unit : Scanlan conglomerate 

Stratigraphic Group: Apache Group 

SITE GEOLOGY : Midway up on west side of Cherry Creek Valley bel ow Moody Point but 
just above outcrop of porphyriti c quartz monzonite and below Pioneer Shale are 
large- size blocks of Scanlan conglomera te. Dripping Spring qua rtzite talL:<; is 
from cl i ffs hi gh above the Scanlan . Fragments vary f rom 15 em down t o sand si ze 
with lot s of hemat i t ic cement. 

Variability : 

Sed imentary Structures: Some crude bedding 

Deposit iona l Environment: Fluvial, fan or nea r - shore marine 

SAMPLE DESCRIPTION : Rounded wh ite and purple pebbles and cobbles support a 
pink t o gray matri x in a ratio of 2:1. The medium sand-sized matri x is composed 
of quartz, pink K-feldspar, interstitia l hemati t e and specula r ite. Ellip soi d
shaped fra gments of mos tly purple quartzite and wh i te quartz have axial ratios of 
1:3 and 1:6. Fragment length varies from 8-ll Orrm and is commonly 30-80rrm. 
Fragments corrmonly weather clear of the matrix leav ing behi nd a smooth pocket. 

Sampler : W. E. He inrichs Date: Dec . 15, 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number : s 39 Sample Number : 154337 Code: B 103 

Location : Cherry Creek Sc inti llomete r Counts: 100 cps 

Quadrang l e : McFadden Peak U Va l ue (U I t>.'T ) ppm: 4. 90 

Sec . , Twp, Ra .: 57 , 5\-i, 15E Coor di na tes: 3r47 ' 46 " ; no ~ 51 ' 02 " 

Geologic Unit : Barnes cong l omera te 

Stratigraphic Gr oup: Apache Group 

SITE GEOLOGY : Same as site S 38, except about 100 mete rs higher in the sect ion. 
Littl e or no Pi oneer shal e fl oat and almos t all quartzite t alus , apparently 
Dripping Spring quartzite. 

Variabi l ity: Large blocks of conglomerate contain 30- 70mm-long fragments grad i ng 
to sand- sized fragment s with hemat i te stai n and much dark specula r~ te 

Sedimentary St ructures: Bedding apparent 

Deposi tiona l Environment : Fluvial cr near- shore marine 

SAMPLE DESCRI PTI ON Well -rounded white, pink and pu rple pebbl es support a brown 
matrix i n a rati o of 3:2 . Fragments commonly weather f ree of the matrix, leav ing 
the outcrop surface pitted with many smooth hol l ows. The mat rix is medi um- gra ined 
in si ze and composed of nearl y equal amou nts of quartz and K-feldspar. Grai n 
interstici es are f ill ed with l i mon i te and hemati te, gi ving the rock a generall y 
red-brown color. Fragments, averaging 20- 60mm i n length, are composed of pink 
and purple qua rtz i t e and wh i te quartz . Fragments are el ongate with an axial rati o 
of 1:3 ~ ~d show sub- para ll el al ignment . 

Sampler : W. E. He i nr ichs Date: Dec. 15 , 1979 
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SITE AND SAMPLE DESCRIPTION 

Site Number: S 40 Sample Number: Code: U 003 

Location: Cherry Creek Scintillometer Counts: none taken 

Quadrangle : McFadden Peak U Value (U/ N'l') ppm : 1. 60 

Sec. , Tv1p, Ra. : 58 , 5 , 15E Coordinates : 33°47 ' 35" ; 11 0"50'30" 

Geo l ogic Unit : Dripping Spring quartzite 

Stratigraphi c Group : Apache Group 

SITE GEOLOGY : From Moody point trail Canyon, same locality as S 38 and S 39 
but higher up secti on, is a cal ci te-cemented brecc ia of bright pink t o reddis h 
quartzite fragments in a wh ite carbonate matri x. Brecci a is typi cal of units 
in Dripping Spring el sewhere that give high scintillometer counts but here it 
i s fl oat t hat has come off the hi ll slope. 

variabi l ity: Only variations in brecci a f ragmen t si zes were o~ served . 

Sed imentary Structures : ot app licabl e. 

Deposit iona l Environment: Not appl icable 

SAMPLE DES CRIPTION : The sample is composed of mostly angular breccia fragments in a 
smal l amount of carbonate matrix. The fragmen ts, averaging l 2-40mm i~ length are 
composed of p1nk t o purple fine -grained quartz ite. Fragments are sepa rated from 
each other by 3-6mm th ick fil l i ngs of white carbonate, most probably calcite. 
Several vugs lined with euhedral carbonate crystals are present also. 

Sampl er: W. E. Heinrichs Date: Dec. 15, 1979 



555 

SITE AND SAMPLE DESC~IPTION 

Site ~umber : S 41 Samp le Number: 154316 Code: U 003 

Location: Roosevelt Lake Dam Scinti llometer Counts : 165 cps 

Quadrang l e :Theodore Roosevelt Dam u Value (U / NT ) ppm: 1. 90 

Sec . , T"'P , Ra.· 519 , li1 , 12E Coordinates : 33 40'07" ; 111 09 ' 57 " 

Geologi c Unit : Drippi ng Spri ~g congl omerate 

Stratigraphic Group: Apache Group 

SITE GEOLOGY : at t his locat ion the whoie Apache Group section is exposed . The 
sampl e wa s t aken in t he middle of t he Dripping Spri ng member. Below t he congl omerate 
layer, t he Dri pp i ng Spri ng is composed of nearly pure f i ne-grained quartz ite. This 
grades into a pi nk-colored quartzite above the congl omerate layer. The top of the 
sec tion is composed of t he Mescal Limestone member. Except fo r the conglomerate 
layer ha was sampled, t he quartzites are free of fragments. 

Var i abi l ity: The quartzites of t he Dripping Spring consi stently run about 250 cps on 
t he scin tillometer . The conglomerate layer runs lower at about 165 cps . There is 
li tle compositional or tex tural va r iat1on in the section except f or t he congl omerate 
horizon. 

Sed imentary Struc tures: 
pl anar cross- bed sets. 

The quartzites are t hinly bedded (2-7cm) and some show good 
The conglomerate horizon is more thickly bedded (5- 20cm) . 

Depos itiona l Envi ronment: The thick sequence of fine-grained mature sands appear 
to i ndicate a near- shore environment. Thi s wa s i nterrupted by a period of higher 
energy depcsi ting a conglomera te. Possi bly a near- shore beach or fluvial environment. 

SAMPLE DESCRIPTION : The ma roon-colored matri x is compo sed of poorly sorted medium
to coa r se-grained quartz, fe ldspar, chert and specular ite . It supports sub-angul ar 
to sub-rounded fragments in a matri x:fragment ratio of 3:2 . Fragments, averaging 
10- 70mm in length , are co •• 1posed of mostly white quartz and purpl e quartzite, mi nor 
da rk shales and red j asper. Rounded pink K-feldspar phenocrysts and yellow 
limoni ti c weathering clots are also present t hroughout. Most fragments are 
ellipsoi dal to c igar- shaped and show parallel orientation. The matrix is well 
1ithifi ed and has a vitreous luster on fres h surfaces. 

Sampler : K. Wirth Date: Feb . 7, 1980 
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SITE AND S&~LE DESCRIPTION 

Site Number : S 42 Sample Number : 154317 Code : s 004 

Location : Roosevelt Dam Scintillometer Counts : 140 cps 

Quadrang le :Theodore Roosevelt Dam U Value (U/ NT) ppm : 3.40 

Coo rdina tes : 33 39' 47"; 110 10'10" 

Geologic Unit : Scanlan conglomerate 

Stratigraphic Group: Apache Group 

SITE GEOLOGY : 
Gently north-ea sterly dipping basal Scanla n conglomerate rests unconformably on he 
Roosevelt gneiss in the Sa lt River below the Roosevelt Lake Dam. Above the 
approxima ely 6-meter- hick unit of Scanl an is about 150 meters of nearly pure 
orange to pink ,med i um-to fine-grained qua rt zi te. A thin 30cm-thick shal ey unit 
separates the two. The lower part of the conglomerate horizon wa s sampled. 

Variabi l ity: The underlying plutonic rocks consistently run ~etween 140 and 160cps on 
the scintillometer, while the Scanlan congl omerate horizon averages between 90 and 
150cps . Quartzites above run between 200 and 250cps. There is a reduct ion in 
fragment size and density toward the t op of t he unit. 

Sedimentary Structures: There is a lack of good bedding structures, t hough 
elongate fragments show sub- parallel alignment. 

Depositiona l Environment : The large sized fragments, dense and poorly- sorted 
character of the conglomerates, together with the presence of feldspars, appear to 
indicate an immature fluvial -type deposit with a nearby granite source. Overlying 
medium-grained qua r tzites indicate a lower-energy environment, possibly a change to 
SAMPLE DESCRIPTION : a near-shore marine env1ronment . 
Rounded pebble-to cobble-s ized fragments support a matrix in a matrix:fragment ratio 
of 1:2. The matrix is lig ht purple in color and composed of very poorly lithified 
coarse sand of quart z, chert , jasper and K- spar phenocrysts. It also appears to conta i n 
interstitial cl ays or micas. Fragments ate composed of mostly well -rou nded 30-200mm
long Mazatzal quartzite, lesser amounts of Alder-type quartzites, and white quartz. 
Minor amounts of 7-60mm-long fragments of dark chert, red r hyol ite, jasper and dark 
sha le are also present. All fragments are ellipsoidal to c igar-shaped, except for 
jasper which is blocky in shape. 

Sampler: K. Wirt h Date : Feb. 7, 1980 
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SITE Ml"':.' SAMPLE DISCI.IPTION 

Site N\aber : S 43 s .. ple Nuaber: 154318 Code: U 203 

Location: Sout h of Roosevelt Scintilla.eter Counta: 160 cps 

Quadranale : Theodore Roosevelt Dam u Value (U/ ~) ppa: 2. 70 

Sec. , Twp, Ra.: 528 , 4W , 12E Coordinate&: 33°39'1 0" ; 11 P 07 '48" 

Geologic Unit: Drippi ng Spring Conglomerate 

Stratiaraphic Group: Apache Group 

SITE GEOLOGY : K-feldspar-red to orange-colored fine-gra i ned Quartzite approxima tely 
4 meters t hi ck i s the main rock type ir. the section. The lower two meters contain some 
20-40cm thick beds of very dark carbonaceous layers. The upper two meters contain 
rounded granule-to cobble-size fra~·~nts. It is this congl omerate that was sampl~. 
Diabase intrudes the Dripping Spring member and is present about 40 meters bel ow t he 
sample site . A smal l fault with approximate 2 meter offset was noticed at this 
strat igraphic level 60 meters to the south. 

variability: The base of the conglomerate unit contains the largest and most abun
dant K- spar and rhyolite fragments. Upper parts have larger fragments and other 
f ragment types occur in higher percentages. The diabase averages 50 cps, while dark 
layers in lower quartzite average 250 cps. The conglomerate layer averages 160 cps. 
Pink-orange quartzite outcrops above the conglomerate. 
Sedimentary Structures : 
Nearly pure quartzite layers are thinly (4-lOcm thi ck) bedded. No other bedding 
structures are visible. 

Depositional Environment: Well-sorted fine-grained quartzite layers indicate near
shore marine environments of deposition. A period of higher energy is indicated 
by the 2m thick conglomerate unit , possibly representative of a near-beach 
environment or near-shore f l uvial system. 
SAMPLE DESCRIPTION : 

Well-rounded granule- to cobble-sized fragments are supported in an equal amount of 
orange matrix. Matrix grains are fine-to medium-grained and well sorted. Quartz, 
lesser k-feldspar and rhyolite and minor specularite are t he main matrix components 
visibl e i n hund specimen. Ellipso1dally-shaped f ragments, 3-100 mm long, of equal 
amoun ts of white quartz, pJle red siltstone and pink rhyolite, with lesser amounts 
of grey quartzite, k-feldspar and jasper show sub-parallei alignment. No heavy 
minera l concentrations were sighted. 

Sampler: K. Wirth Date: Feb. 8, 1980 
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SITE A1!P S+KP1Z Dt:SQIPTION 

Site Nuaber: S 44 S•ple Nt her: 154319 Code : S 004 

Location: South of Roosevelt Sc1nt1lla.eter Counts: 130 cps 

Quadranale: Theodore Roo seve 1t Dam U Value (U /In' ) ppa: 2. 60 

Sec . , Twp, Ra.: SA9, 4W, 12E 

c~ologic Unit: Scanlan conglomerate 

Coordinates : 38°39 ' 28" ; 11 P 08 '42" 

Stratiaraphic Group: Apache Group 

SITE GEOLOGY : Approximately 5 Meters of Scanlan is exposed at thi s location. All 
fragments are well-rounded and large, averaging 20-150mm in length and as long as 
200mm. The Scanlan rests uncomfo nmably on the granite. The sample was col lected 
ac ross the whole section. 

variability: The Scanlan horizon consistently runs about 130 cps on the sc in-
tillometer, wh i le the grani te runs 200cps. The conglomerate layer shows little com
positi onal variation, but does show a reduct ion in fragment-size and density near 
the top of the section. 

Sedimentary Structures: Elongate fragments show ne~rly perfect alignment, defining 
beddi ng planes. N other sedimentary structures were observed . 

Depositional Enviroa.er . The large size of the fragments and coarse matr ix indicate 
a relatively high energ, environment. Possibly an i~ture fluvial type of environ
ment. Its proximity to a granite source is reflected in the h.gh percentage of 
K-feldspar fragments. 
SAMPLE DESCI.IPl'lON : 

A coarse-grained matrix is supported by 8-200mm-long rounded fragment s in a ratio of 
2:3 . The coarse-sand matrix appears, in hand specimen, to be composed of nearly 
equal amounts of rounded quartz and pieces of sub-rounded K-feldspar phenocrysts. 
Fragments are composed of mostly well-rounded fine-grained quartzite, lesser coarse
grained to conglomeritic quartzite, jasper and white quartz. Minor amounts of pink 
rhyolite and K-feldspar are also present as f ragments. 

K. Wirth Date: Feb. 8, 1980 



SITI !II) SHIPLI p!SCI.IPTtOW 

Site Tuaber: S 45 5-.ple ....,_r: 154320 

Locatioa: E. of Hicks Wash 

Quadranale: Rockinstraw 

Sec., Twp, Ra.: 518 , 2W, lSE 

Sciatilla.eter Coua t•: 

U Value (U/NT ) p,a: 

Geologic Unit: Dripping Spring conglomerate 

Stratigraphic Group: .6pache Group 

559 

Code: U 203 

95 cps 

2.0 

SITE GEOLOGY : The conglomerate saq»led at this site is at the top of t he exposed 
section. Stratigraphically below it, are over 7Sm of pink to brick-orange-colored 
fine-grained quartzites. They are thinly bedded. 3-15a. thick. Cross-bedding structures 
are not visible. due to the well-sorted character of the quartzites. Below this. 
the diabase int~rfingers into the section. 

variability: Fragment size a~d composition show little variation. The matrix i n the 
conglomerate horizon ulternates in color between pink.orange and dark grey. This 
appears to be due to the presence. or lack of it. of a dark detrital mineral. 
possibly specularite. The lighter-colored layers were not included in the sa.ple. 

Sedilaentary Structuru: No sedimentary structures were observed in the conglomerate 
layer. Thin bedding sets are characteristic of the underlying quartzite. 

Deposit i onal Environaent: The thick sequence of well-sorted. fine-grained quartzite 
indicates a mature marine-type deposit , possibly near-shore. The congla.erate layer 
is indicative of higher energy conditions. Possibly a near-shore beach deposit 
or fluvial channel deposit. 
SAMPLE D!SCRIPTIOM : 
A fine to medium-grained matrix is supported by well-rounded cobbles and pebbles. in a 
ratio of 3:7. The matrix is composed of equal amounts of quartz. k-feldspar and a 
black mineral. Fragments. rounded to well-rounded are comMOnly ellipsoidal in shape. 
Fine-grained quartzite is the most common fragment. l esser amounts of white quartz 
jasper and chert, and minor quartzite conglomerate fragments are also present. 
Rare,dark,fine-grained, possibly specularitic-chert fragments or clots were also 
observed . 

Sampler: K. Wirth Date: Feb. s. 1980 
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SITE AJ!I) 5A!!PLI D§SQ IPT ION 

Site 11\8ber: S 46 Code: B 003 

Loc•tion: West of Hicks Wash Scinti~la.eter Counts : 120 cps 

Quadran&le: Rocki nstraw U Value (U /N'r ) ppm : 0.90 

Sec., Twp, Ra .: Sl3, 2W , 14E Coordina tes : 33°31 'C~"' 110"53'22" 

Geolosic Unit: Barnes congl , rate 

Strati&raphic Group : Apache Group 

SITI GEOLOGY : The conglomerate unit sampled is at the top of the exposed section 
at this site . ~meters of white congl~rate-quartzite rest on approximately 10 
meters of maroon to red shale (Pi oneer Shal e member) . The base of the shale is in 
fault contact with Ruin Grani te. Dia ase interfingers into the sect ion and occupies 
a strat igraphic hori zon above t his uni t. 

Variability : The conglomerate hor izon s ows lit le variation in composition, f ragmen1 
s i ze or densi ty , or scint i l lometer counts . 

Sedt.entary Structures: No heavy mineral concentrations were observed in the 
conglomerate layer and cross-beds were not recognized. Elongate fragments show 
para l lel alignment. Underlying shales are thinly lami nated. 

Depositional Envirom~ent: The shales underlying the conglomerate layer indicate 
relatively low energy conditions, possibly an off-shore .arine deposit. The 
conglomerates indicate .uch higher energy conditions, possibly a trans i tion to a 
near-shore marine or f l uvial channel-type of environMent. 
SAMPLE DESCI. IPTION : 

A well-sorted and white, medium-to coarse-grained matr ix is supported by well -
rounded fragments in a rati o of 3:5 . The matrix grains are composed of quartz . A 
fine white powdery substance, possibly clay, occupies some interstitial spaces, others 
are empty. Extremely well-rounded fine-grained quartzite, white, green, pink, purple 
and red in color, comprise about half of the fragment types. Well-rounded white 
quartz makes up about a third of the fragment ty~s and well-rounded jasper and 
conglomerate fragments make up the remainder. Nearly all fragments are ell ipsoid in 
shape and show nearly parallel alignment. 

s .. pler: K. Wirth Date: Feb. 8, 1980 
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SITE ARD SAMPLE DESCI.IPriON 

Site Ruaber: S 47 s_, le Ruaber: 154322 Code: U 002 

Location: Knoll NW of Chrome Butte Sclntllla.eter Counta: 120 cps 

Quadranale: Chrome Butte U Value (U/NT ) pp.: 2. 30 

Sec . , Twp, Ra .: S17 , 2W, l6E Coordinates: 33~ 30 ' 0" ; 11 0°43'18" 

Geolo&ic Unit : Drippi ng Spri ng conglomerate 

Str5!1&rapb1c Group: Apache Group 

sm GEOLOGY : Approxi~~ate1y 2 meters of IIIOderately sparse granule conglomerate are 
exposed below 15 Meters of quartzite. The upper 3 meters of quartzite are ful ly 
bedded and grey-white in color. Below this is 11 meters of pink to brick-orange , 
f i ne-grained quartz i te. One meter of well-lithified and pure white quartz i te 
separates the orange quartzite from the conglomerate layer that wa s sampled. The 
base of the sampled conglomerate i s at th~ top of the site S 48 secti on . 

Variability : The section shows remarkable consistency, except for t~e 2 meter
thi ck conglome~~te layer. 

Sedt.entary Structure•: Trough cross-beds of sand and granule :onglomerate 
truncat~ each other. These average 5-3C c11• in thickness and are about 1-3 meters 
long. 

Depoaitional !mriroa.ent: Near-shore marine-type em,;romnents prevailed as 
indicated by well-sorted qwartzites. This was interrupted by a short period of 
higher energy beach facies, depos i ting a sparse granule conglomerate. 

SAMPLE DISCRIPrlON : A grey-ye~ low, fine- to llledia.-grained lliltrix supports frag
ments in a ratio of 4 :1. The .atrix is cOMpOsed of .astly quartz, sa.e rhyulite 
fragments and limoni tic alteration clots. Fragments are sub-angular to sub-
rounded and tend to be blocky in shape. Average size is 5-2lam long,though fragments 
as small as 2Nm and as large as 2Smm do occur . Pink, quartz-phenocrystic rhyolite 
is the most common fragment type. lesser amounts of grey quartzite and minor 
white quartz are also present . 

s-pler: K. Wirth Date: Feb. 10, 1980 
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Site Nuaber: S 48 s-ple ~r: 154323 Code: U 003 

Location: Knoll W of Chrome Butte Scintilla.eter Counts : 85 cps 

U Value (U /NT ) ppa : 0. 80 Quadranale : Chrome Butte 

Sec. , Twp, a. : 520 , 2\lf, l 6E CoordiDates : 33°30' 45''' 110"43 ' 13' 

Geo loaic Unit : Dripping Spring Corgl omerate 

Stratiaraphic Group: Aoache Group 

Sf!E ~LOGY : Approxi~tely 5 meters of pink to orange quartz i te separate the 
S1te? conglomera t e from the underlying cons1 omerate wh ich ~s sampled i n th is 
section S 48. The quartz i te is relatively wel l -sorted and ma ture . exce~t for a 
few rare rhyolite fragments. The sampled corglomerate layer is 7 meters t hick . 
It rests on purple t o maroon, thinly lami nated shales, which are interbedded be
tween the Barnes conglomerate (S 49) and the S 48 congl ~rate hor i zon. 

~ariability: The conglomerate hori zon shows high variation in cementatior. . The 
matrix near the top of the unit is very friab i e and gra ins are di saggregated easily. 
Cementat ion increases down section. Near the base of the section, the matrix 
shows sol utioning and recrystallization, evidenced by 1-5mm euhedral quart' crystals 
growing in cavities between the pebble fragment s. 
Sedt.entary Structures: 
Elongate pebble-to cobble-sized fragments show sub-parallel alignment. 

Depositional EDViroame~t: The upper quartzites appear to indicate a near-shore 
mari ne environment of deposition. This ~s preceded by a period of higher energy 
fol low1ng a time of much lower energy conditions, conducive to depositing thinly
bedded sha 1 es. 
SAMPLE DESCRIPTION : A .atrix of poorly-sorted sand-sized grains supports rounded 
fragments in a ratio of 2:5. Matrix grains range from fine-to coarse-sand size 
and are composed of quartz and pink rhyolite grus, with some yellow limonite sta in . 
Grey to light purple quartzite, well-rounded and measuring 5-60mm in length, is 
the most common fragment type. lesser amounts of white quartz and minor jasper 
and conglomeritic quartzite are also present. Most fragments ar~ ellipsoidal in 
shape, thoug~ jasper tends to be less rounded and more blocky. Elongate fragments 
show sub-parallel alignment. 

K. Wirth Date: Feb. 10, 1980 
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Sltl ~ 5A11PL1 JPC&IPTIOI 

Site rm.ber: s 49 Sa.,le ...-~ : Code: B 003 

Locati oa: Chroae Butte Area Sc:laUlt-ur Coallu: 95 cps 

Quadraqle: Chraae Butt~ 0 Value (U/ n) ps-: l. 30 

Sec., T~. Ra. : Sl9 , 2w, 16£ 

Geoloaic Unit: Barnes Conglomerate 

Stratiaraphic Group : Apach~ Group 

SI1'E GEOLOGY : Approx i~~atel y 9 meters of white quartz-pebble congl omerate i s 
exposed at th is s i te . wi thi n i t are several 8-30cm beds of nearl y pure f i ne to 
medium-grained quartzite . Total thickness of interbedded qua rtzite does not exceeed 
1 meter. Below the congl omerate horizon is exposed approxiMately 60-80 meters of 
ma roon to green shales and s1l tstones (Pioneer Shale?) . Diabase i, in contact with 
t he base of thes£ shales. 

Variability: Some l ayers in the conglomerate horizon have a hi gher rhyol i te-
fragment content in t he ~~tr i x, whi ch gives t~ Matrix a very pink hue. Scintolla.eter 
counts vary from 90-100 cps in the conglomerate to 150-175 cps in the underlying 
shales . 

Sedt.entary Structures: No bedding structures were observed in the conglomerate 
The shales are thinly be(·ded in 2-&.n-thick sets. 

Depos itional Eaviron.ent: A change in deposition fra. shale to pebble conglomerate 
clearly indicates a change from relatively low energy condi t ions to a higher 
energy environment. The conglomerate possibly is indicative of a fluvial 
environment. 
SAMPLE DESCRIPTION : Fine-to medium-grained sands of quartz and clay (?) inter
stitials compose the matrix which makes up s l ightly less than half of the total rock. 
Suspended in it. with no apparent preferred orientatio~are nearly equal amounts 
of well-rounded, 10-SOmm-long fragments of grey quartzite and white quartz. Rare 
jasper fragments, 4-JOmm-long and irregularly-shaped,are also present. All other 
fra!JY~ents are ellipsoids in shape. Some layers show poor cementation, though most 
are well li thified. Concentrations of specularite are absent except at the base 
of the conglomerate horizon. 

Sampler: Karl Wirth Date: Feb. 10, 1980 
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sm All) SH1PJ.1 IIScatntorc 

Site Muaber : S 50 5-.ple a.ber: 154325 Code : U 110 

Loeation:Cactus 1 & 2 prospects (U) SciDtUla.eter Counts : 285 cps 

U Value (U / NT) pp. : 1. 80 Quadranale: Windy Hil l 

Sec. , Twp , Ra. : 56, 4W, 13E Coordinates: 33 :42 ' 56 ' ; 1 1 04 05 

Geoloaic Unit: Dripping Spring quartzite 

Stratiarapbic Croup : Apache Group 

SJTE GIQLOGY ~bout SO .eters of fine-gra ined pink to brick-orange quartzite 
are exposed. No other units were found within i t or in contact with it. 

Variability: The rock unit sampled shows no vari ation. 

Sedt.entary Structures: 
observed . 

Thin 2-6cm-thick bedding sets were the only structures 

Depoait1oaal Eaviroa.ent: Relatively low energy cond "t ions compared to coarse-
grained quartzites and conglomerates. Possibly a marine off-shore environment. 

SAMPLE DISC!IPTJON : Thin beds of 2-60M-thickness of pink to brick-orange fine-
grained quartzite make up the sample. No varities in composition, grain size 
or color were observed anywhere in the section. Much of the outcrop and joint 
surfaces are covered with black manganese sta in. 

s .. pler: K. Wirth Date: Feb. 12, 1980 
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SUE AJ!I) W!PY piSQIPIICN 

S 1te lluaber : s 51 Code : s 203 

Location: Dutchwoman Butte Scintilla.eter Counts: NO 

Quadranale : Armer Mtn. U Value (U / NT) ppa · 1. 3G 

Sec. , wp , a . : SI S, Sw, 12£ Coordinates : 35"46 ' 18' ; 111 06 ' 33' 

Ceoloaic Unit : Scanl a, cong l~erate 

Strattaraphic Group : Apache Group 

s~ GIOLOCY : Si te geol ~gy is not known preci sely as sampl e was taken fr~ talus 
a h4 base of a prec i pi tous vertical cl i ff . However , only a restri: ted pa rt of 
the Scanl a~ cl iff exposure could have been the source for t he conglomerate, as 
i nd i cated by coordinates above. 

Variability: ot known. 

Sedimentary Structures : Not kncwn. 

~poaitional !DYiroa.ent: Based on the large size of the conglomerate fragments, 
one would conclude that relatively high energy conditions were present . Possibly 
a fluv ial channel-type environMent of deposition. 

SAKPLE DISCRIPl'ION : A grey .atrix of .-edi&-.-siz~ sand ~rains is supported by 
pebble-to cobble-sized fragments in a ratio of 1:3. The .atrix is composed of 
quartz, slightly less k-feldspar phenocrysts and specularite . The 23~-long 
fragments are rounded and ellipsoidal in character. They are c~posed of mostly 
grey to maroon quartzite (Mazatzal?) someti~s containing grit, lesser white quartz, 
minor jasper and rare grey rhyolite with quartz phenocrysts. Elongate fragme~ts 
show sub-paralle : alignment. 

S•pler: Karl Wirth Date: Feb. 12. 1980 
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SITE A1!p 5AI!PLE pESQIPTIO. 

Site lbaber : S 52 

Location : Dut chwornan Butte Scinti lla.eter Count s : 

Quadranale : Armer Mtn. U Value (JJ / NT ) pp.a : 

Code : U 203 

0 

l. 10 

566 

Sec. , ~'P . ~ a . : 515 , s .. , 12E Coordinates : 33"46 P ; lH 0! ' 15 ' 

Ceoloaic Unit : Dri pping Spr1ng conglomerate 

Stratiaraphi c Group : 

s~ ~LOGY : Site geo ogy 1s not precisely knoo.m as sanople wa s taken f rcr talus 
8~6: a ~er~ica l c~ i ff of Dripping Spri ng congl omerate. Only a restric te 
ou ~crop o. Dr 1pp1ng Spr1ng could have been the source , as the coordinates ·nd icate. 

--• 

var~abi l ity : Some ar iat i on was observed in l arser ooulder s of talus. Conglomerate 
l ayers va ry in composi t ion and fragment si ze from mostly orange rhyol i te -granule 
ccnglomerate t o most ly whi t e quar tz-pebble conglomera te . 

Sedt.entary Structures: Not known . 

Depoai t ional !aviroa.ent: Rel at i vely .oderate energy level s as indicat ed by the 
pebble-s i zed fragments showi ng a crude al i gnment. Possibly a r iver-channel 
env i ronment of depos i tion . 

SAMPLE PISQIPrlOII : A poorly sorted f ine-coarse sand N trix supports rounded 
fragments in a ratio of 3:1. The matri x :j coaposed of quartz, sl ightly less 
orange rhyol i te, same wh i te clays ( ?) and li.anite stain. It is not well-cemented . 
Fragments are composed of ~stly whi te Quartz, rounded, ellipsoidal and 6-60mrn i n 
length. Some sma l l 4-20mm-long sub-rounded ana irregularly-shaped fragments 
of orange rhyolite are alsl present. Elongate fragments show sub-parallel 
aligment. 

Karl Wirth Date: Feb. 12 , 1980 



s u• All) SNIPLI mcaxn1o 

Site Nuaber : S 53 

Loca Uoa : ~a l a.ne tn . 

Quadraqle : Greenbac Cree" 

S.aple ~r: 15-4328 

Sc1at1lia.eter Couate : 

Code : U 203 

0 

U Value (U / '!rr ) p~ : l. 30 

567 

Sec . , -wp , Pa . : s ·6, 5~ •• 12£ Coord tutu: 33°46 49"; 111 0 ' 54" 

Geolo&ic Qait : or · pp l~g Spr1ng congl ~rate 

Stratiaraphic Group : Apache Group 

SITE GEOLOGT : Tne site geol cgy is not known as sample .as collected fr0111 ta lus 
at the base of a cli ff . Coordinotes i ndicate the probable source of t e talus on 
the cliff of Dri pping Spring congl~rate. 

Variabi ity: ot nown due to nature of sample 

Sedt.entary Structures : ot known 

Depositional Eaviraa.eat: Rounded pebble-size fragments, showing sub-paralle l 
alignment ma; be indicati ve of a river channel deposit. 

SAMPLE D!SCI.IPTIOII : A pale purple to green matrix is supported by rol'nded pebbles 
in a ratio of 1: 2. The medium-sized matrix grains are c~osed of mostly quartz, 
some rhyolite and k-spar fragments and minor clay or sericite and specularite. 
Rounded and ell ipsoid-shaped fragments average 6-5~ in length. They are composed 
of li ght purple to grey quartzite (Mazatzal ?) lesser white quartz, dirty 
orange rhyolite with quartz phenocrysts, minor jasper and large K-feldspar 
fragments. The rhyoli t e, k-spar and jasper fragments tend to be less rounded 
and mo re blocky than other fragments. 

Saapler: Karl Wirth Date: Feb. 12, 1980 



S lte Nuaber : S 54 Code : U 2 3 

Location : 3 4 S. o Pina Pass Scintilloaeter Counts: no ps 

Quadrang l e : P'na Pea • 0 Va lue (J.j/ IT ) Pr• : .co 
Sec. , ~>liP, ::a. : S3, '--' • !SE Coord inates : 33' 32'51 "' ; 0 4/'39 

Geolo&i c Unit: Drip ,~g S~r1r9 co g1 ra e 

Stratigraph i c Group : Apac e Gro;..~ p 

he base o tne sect ion 1s composed of t i ly bedded roo s ale 
S~ l ayers ar e very da r and may be tar oaceous. 

co~glo~rate hor1 zor. t a wa s sam ed. 1 s a total t ic ess 
e top o e cong,~rate hori zo gra es intr a ~i~ 

co~ a'ring n~ero~s geo tic o datio c~~·s, som. 
q artz gra~u~ es or oebb 1es. 

Va r iabi l i t y: e base of the co glomerate or1zon 
which are more de~se ly pac ed. A genera reauct io 
Pot icea le up sec io . ~e congl~erate r·t rJ s 
averages 25C o~ t e sc; t i oreter. 

i s c~posed of muc longer a 
i s i ze and pac i g densi y is 

about 110 cps w ,,e t e s al 

Se~imentary St ruc t ures : e shales are bedded in t hi 10-23Mm- t ic set s and 
conglomera e ragment s shvw sub-paral le l ori entat ion. 

Jepositiona l Enviraa.ent : A period of qu i eter condi t ions deposi t ing a shal e, in
terrupted by a peri od of hi ghe r energy depositing a conglomerate . Poss i bly a 
r i ver channel depos i t . A reduc ti on in ene rgy level fol lowing the congl omera te i s 
ind i ca t ~d by a reduc t ion in f ragment s i ze and densi ty . 
SAMPLE DESQIPTION : 

nts 

The matri x t o f~agment rat io is approxima tely 1:1 . The medium- gra ined mat rix is 
composed of equal amount s of quar tz and ~ -spa r f ragment s , l esser whit~ cl ay or 
se ri ci te in tersti ti al s and mi nor geot hi t ic alterat ion cl ots . Fragments, averaging 
6-63mm in length, are rounded and ell ipsoi da l i n shape . Maroon quartzite , s~et .mes 
conta ining gri t, and wh i te quartz are the most common fragment types . Rare fra neP s 
of j as per are also present. Minor specul ar i te is present in the ma trix. 

K. Wirth Date: feb . 1 0, 1980 



sm yp SAIIPLI DUcamto• 

Site Nuaber: S 55 S-.ple a.ber: 154348 

Locatioa: Red Bluff Mine dumps 

Quadraqle: Rocliinstraw Mtn. 

Sctntilla.eter Couata: 

U Value (U by In') ppa : 

Code: U 420 

9000 

338.4 

569 

Sec . , Twp , Ra.: 531, SN , 14E Coordiutea: 35° 44' 58"; 110 ;) 56 ' 23" 

Geoloaic: Uait: Dripping Springs Siltstone 

Stratiaraptic Group: Apache Group 

sm GEOLOC'r : Dllnp material i s presllned to have come from t he Red Bluff Urani• 
mine, but this i s not as important as the nature of occurrence of the mineralization. 
The pink and black, laminated pyritic siltstones record the simultaneous deposition 
of two complementary and independent components: a pink to orange siHceous 
material and a black, carbonaceous slaty material, both of which contain syngenetic. 
bedded and disseminated pyrite. With this on the dump is pink to white, la.inated 
and bedded volcaniclastic material which is a finely bedded, sil iceous and 
feldspathic, rhyolitic tuff. 

variability: Black and orange to pink layers of siltstone are interbedded in some rocks; 
in others one component may be absent . Some beds carry more carbonaceous and pyritic 
material than others. In places, layers of pyrite are found parallel to bedding, and 
in other places pyrite is disseminated within a discreet beddi ~g unit. 

~edt.entary stru~turea· Some of the thin 1-20mm beds lens out laterally. In some 
places there are lode and scour features, bedding slump structures, contorted bedding. 
and cut-off, small-scale cross beds. The pink to orange and black beds are almost 
always graded from pink-orange siliceous material at the bas~ to black, carbonaceous 
.De it.i 1 &nvi mater1a. at the top. 
A ~!uc1n°g~nv1ro~~~~th relatively l ow energy conditions; either an offshore, 
quiet marine environment, or restricted basin condition contemporaneous with 
rhyolitic tuffaceous volcanism is indicated. 
SAMPLE DESCRIPTION : The sample is composed of clay and silt-sized grains. These 
are thinly bedded in black to gray-green and pink to orange l ayers. Darker layers 
have a high carbonaceous content. Pyrite grains are disseminated throughout some beds. 
and are elsewhere concentrated in layers. Thin carbonaceous laminations tend to 
lens out laterally and some show soft sediment deformation. One of the most 
characteri stic features of the rock is the repetitious nature of the graded beds, 
starting out with 5- lSmm of pink-orange siliceous material at the base, and grading 
upwards into 1-lOmm of black carbonaceous material at the top. Often the pyrite 
layers occur right at the top of of one of the graded cycles, or else pyrite is 
disseminated in the upper carbonaceous zone. Occasionally it is disseminated in 
the lower pink-orange material . This lighter colored siliceous material strongly 
resembles siliceous rhyolitic tuff and is likely to be a volcanic contribution to the 
sediment, otherwise it would be carbonaceous like the rest of the clastic material. 

Sampler: P. Anderson & K. Wirth Date: Feb. 28, 1980 



Slte Ruaber: S 56 S..,le a.ber: 154349 Code: SOOJ 

Location: Sclntllla.eter Count1: 135 cps 

Quadraqle: 

Ar~~er Mountain 

Anner Mountain U Value (U/rrr ) p.-: 3.0 

Sec., Twp, Ra.: S9, SW, lJE 

Geoloalc Unlt: Scanlan congla.erate 

Stratlarapblc Group: Apache Group 

570 

SITE GEOLOGY : Approximately 6 111eters of pebble to boulder Scanlan congl0111er1te rests 
directly on the Ruin Granite. Above the congla~~erate unit is app""OxiNtely 33 11eters 
of medium-grained quartzite. This upper unit shows sa.e trough cross-bedding and 
occasional planar cross-beds. The quartzite is of nearly the salle CQIIPOSition as 
the conglomerate matrix, but grains show better sorting and rounding and are s-aller. 

VariabU1t1: The conglomerate horizon contains several trough cross beds of coarse
sand mater1al 1D-80cm thick. Occasional planar cro~s-beds of l-3cm k-feldspar 
fragments are present in the quartzite overlying tne conglomerate. Scintilla.eter 
counts average 135cps in conglomerate and 240-260 cps in the granite. 

Sedt.eutary Structure•: The conglomerate horizon contains some 10-80cm trough 
cross-beds of nearly pure coarse sand. Medi~grained quartzites overlying the 
conglomerate are trough cross-bedded with some planar cross beds. 

Depositional Emriro-.ut: A river channel-type of environment is indicated by trough 
cross-beds and large conglomerate fragment sizes. The proximity of the granite source 
is refelected in the high k-fe1dspar content in the matrix. 

SAMPLE DESCI.IPTIOM : The coarse sand matrix is supported by pebble to cobble-size 
fragments in a ratio of 1:4. The composition of the poorly-sorted matrix is near 
that of a granite grus, being composed of nearly equal amounts of feldspar and 
quartz. Feldspars are very angular and fresh. Fragments are composed of mostly 
purple to grey quartzite, some white quartz and very rare rhyolite. Some nearly 
euhedral k-feldspar fragments are 3-12mm in length. 

Sampler: K. Wirth Date: Feb. 29. 1980 



sm .., Ml!l'l.l IIScalnto• 

Site Juaber: S 57 S..,le a.ber: 154350 

Locatloa: lake Roosevelt Road Sclatllla.eter Couata: 

Code: U 103 

200 cps 

Quadraaale: Theodore Roosevelt Dam U Value (U/NT) ,.: 3.2 

Sec., Twp, Ra . : Sl3, 4N, llE 

Geoloatc Ualt: Dripping Springs conglomerate 

Stratlaraphlc Group: Apache Group 

571 

s~ : Approxi•tely three •ters of intra-fo,..tional congl011erate rest 
on ~iiC-red shales and is overlain by yel low-grey gritty quartzites . The 
shales are thinly laminated and the overlying quartzites ire trough and planar 
cross-bedded in 5-6 em-thick sets. 

Variability: The conglomerate horizon averages 200 cps on the Scintillometer, 
while the underlying shales average 225-275cps. 

Sedt.eatary Structures: Trough and planar cross-bed sets of 5-6 em thickness are 
present in upper quartzite horizon. Some frag.ents in congla.erate are imbricate, 
most are well-bedded. 

t.poaitioaal !Dviroa.eat: Short-ten. high energy conditions probably were 
responsible for intra-fo~tional conglomerate in a shallow water •rine or 
fluvial sequence. 

SAMPLE FtaiPTION : A coarse-grained, poorly 1 itMfied .atrix supports angular 
flat-ly1ng fragments in a ratio of 2:1. The .. trix is of poorly-sorted fine-to 
coarse-sized quartz grains. Hematite is present in high concentrations as an 
interstitial (?) and stain. Fra~ts average 20-6o.m in length and are flat and 
angular in shape. Purple shale fragments are the .ast c~n frag.ent type. some 
yellow siltstone and yellow to white quartzite are also present. Quartz grit 
and granules are also present in the matrix. Sa.e fragments are i.bricate, .ast 
are well-bedded. 

K. Wirth Date: March 4, 1980 



sm !B) MIII'Y wsqmm• 

lite llllaber: G 1 

tocatloa: E. of Granite Tank SclDtllla.eter Couata: 

Qt·edraasle: Young U Value (0/rrr ) ,a: 

Code: G 

225 cps. 

1.10 

572 

Sec., Twp, Ra.: S22, 9N, 13E 
Coordlutea: 34°06 '59" ; 110°59'53" 

Geoloalc: Ualt: pink ~diu.-to coarse-grained granite 

Strattcrapblc: Croup: Young granite 

sm FLOG! : Young granite is ~led because it is a nearby and potentially good 
source for U in both the Apache Group and the Mazatzal Group that unc011fonnably 
overlie the granite. Young granite is very uniform and everywhere pink K-feldspar
rich and quartz-rich so could provide radioactive U,Th or K to conglOMerates. 

Varlabllity: Varies from .edium to coarse grained, not porphyritic 

Sedt.eatary Structures: 

Depodtioul laviroa.nt: 

SAMPLE ~taiPTION : 
Samp~ is an interlocking MOsaic of anhedral mediu.-grained clear polygonal quartz 

grains and medium-to coarse-grained pink alkali-feldspar grains. Most of the feldspars 
are perthitic with the strongest heaititic pink stain a.phasizing the perthite 
lemellae and grain borders. Sa.e •inor albitic crystals are strongly sericite-alte~ 
at their margins, -hereas •inor sericite, .agnetite and open cavities are part of the 
interstitial matrix between interlocking quartz grains. The rock is SSS feldspar, 
40S quartz, SS sericite plus .. gnetite plus alte~ plagloclase,and is maficless. 

sapler: P. Anderson O.te: Sept. 22, 1979 



SITE AJ!I) !A!!PLI IJUC!InJON 

Site lluaber: G 2 Saap 1 e Jluaber : 154351 

Location: W. of Star Valley 

Quadran&le: Payson North 

Scintilla.eter Ccunta : 

U Value (U by NT) ppm : 

Code: G 

150 cps 

2.70 

573 

Sec . , Twp , Ia. : 531, 11r , 11 [ 

Geo lo&i c Unit: Payson granite 

Coordinates: )4•15'08"; 111.16'19" 

Strati&raphic Croup: Payson granite 

SITE GEOLOGY : Bet~n Payson and Star Valley on highway 260, fresh outcrops of 
Payson granite .ere sampled. This granite is representative of the -.terial 
that apparently contributed to Mazatzal sedimentation in the Pine area, to Apache 
Group in the Christopher Mountain area and possibly to Apache Group sediMents 
further south . 

Variability: Compositionally uniform, but texturally variable at any given 
locality from coarse-grained to medi um-grained t o granophyric . Aplitic dikes 
are coomon. 

Sedimentary Structures : N. A. 

Depositional Enviroa.ent: N.A. 

SAMPLE DESCRIPTION : The rock is a c~arse-grained aggregate of pink, partly 
perthi t ic ~-feldspar (45%), whitish albitic plagioclase (201), clear quartz 
(25%) and greenish black hornblende (101) with possibly biotite intergrown with 
the hornblende. Quartz and hornblende range up to8mmgrains whereas the feldspars 
are as large as 20mm. Hornblende is euhedral whereas the remair.der of the grains 
are anhedral. The rock has a distinct pinkish cast from the hemat l te-stained 
!<-feldspar. 

P. Anderson Date: February 28, 1980 



SUI UD SAMPI..l DESctiPTION 

154352 Code: R Site Nuaber: G 3 

Location: Haigler Creek Sc1nt1lla.eter Counta: 140 cps 

Quadranale: Young U Value (U by liT) ppa : 0.80 

Sec. , Twp , Ra.: S13, lON 13E 

Geoloaic Unit: quartz-phenocrystic rhyolite 

Stratl&raphic Group : Haigler rhyolite 

574 

SITE GEOlOGY : Near Haigler Creek north of Young on the ChaMberlain Trail are 
ver)· fres~utcrops of an intrusive or flow phase of the Haigler rhyolite, which 
were sampled. Th i s quartz-phenocrystic rhyolite is representative of a huge area 
of rhyolitic volcaniclastic strata and ignimbrites of the same composition which 
occupy the eastern Dia.ond Butte area. These contributed in small part to Mazatzal 
quartzite deposition in this area, but in large part to the volcanic detritus in 
the Apache Group t o the south. 

variability: None in outcrop, but fragmental and flow banded to ignimbritic 
p' .3ses are abundant. 

SedU.entary Structures: N.A. 

Depositional Enviroament : N. A. 

SAMPLE DESCRIPTION : The rhyo l ite is dark grayish pink to orange when freshly 
broken or white to orange when weathered. It shows abundant (15-201) euhedral 
glassy volcanic quartz crystals 2 to 4mm in diameter in an aphanitic pink cherty 
matrix which breaks into blocky rather than conchoidal fracture patterns . A 
high percentage of K-feldspar is therefore presumably in the matrix. 

s .. pler: P. Anderson Date: February 28, 1S80 
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SITE AJID SAKPLE DEStainiON 

SUe "'-ber: G 4 s .. pte "'-ber: 152353 Code: G 

Location: Armer Mtn. Scintilla.eter Count•: 250 cps 

Quaa,_~.,ale: ArMer Mtn. U Value (U by tn') p~ : 7.80 

Sec., Twp, Ra.: S9. SN 13E Coordinates : 33.47'50" ; ltt•ot'22" 

Geologic Unit: porphyritic quartz monzonite 

Stratlaraphlc Group: Ruin batholith 

SITE GEOLOGY : Yirtuatty all of the southern exposures of Apache Group south of 
Salome Canyon are underlain by porphyritic quartz monzonites of the Ruin batholith 
(1400 m.y. old). It contributed abundantly to the Scanlan basal conglomerate, 
usually in the fonm of a residual granitoid grus, but !)Parently did not signifi
cantly contribute to any of the higher strata, except possibly Barnes conglomerate 
and Troy quartzite. 

variability: Pher.ocrysts of perthitic mi croclir.e range up to Scm long in places. 

Sedimentary Structures: N.A. 

Depositional Enviroaaent: N.A. 

SAMPLE DESCRIPTION : This is a somewhat finer grained, more-altered, and less
phenocrystlc variety of Ruin porphyritic quartz monzonite than is usual. It 
consists of coarse-grained and porphyritic pink K-feldspar (35S), white to green
altered (sericitized here) albitic plagioclase (35S), hematite-stained quartz 
(20%} and altered biotite-hornblende (10%--now chlorite). Grain size varies from 
4mm up to 4cm as the largest K-feldspar phenocryst. Most grains are anhedral, 
well fractured (except for phenocrysts) and hematite stained. This is attributed 
in large part to Apache-age weathering as the sample is about 35m below the Apache 
Unconformity. 

r-. Anderson Date: February 29, 1980 



SITE !J!) SAIIPLE p!SCRinJON 

Site ._ber: G 5 S-.ple ~r: 154354 Code: G 

Location: Salome Creek Scintilla.eter Counts: 180 cps 

Quadrangle: Armer Mtn. U Value (U by RT) ppe : 2.20 

Sec., Twp , Ra.: Sl5, SN, 12E 

Geologic Unit: porphyritic red granite 

Strati&raphic Group: Ruin batholith 

576 

SITE GEOLOGY : An unusual border phase or fine-grained variant of the Ruin batho
lith exists along its northern border in the drainages of Sala.e Creek. The 
feldspars in this rock are strongly hematitc-stai~ed , thus giving the rock a 
pinkish orange color almost identical to that of the Young Granite. This is un
fortunate, because just north of tt.e sample site hidden contact) this presumably 
intrudes the Young Granite. 

variability: Variable over 1 km from coarsely porphyritic to coars 
non-porphyritic. 

Sedtmentary Structures: N.A. 

Depositional Enviroaaent : N.A. 

inec but 

SAMPLE DESCRIPTION : The rock is a strongly pink to orange-stained 9ranite of 
coarse-gra1ned matrix K-feldspar (20%), quartz (20%), biotite (121) and altered 
chloritic material {31), with the large perthitic crystals {orthoclase + plagio
clase) also being pink-orange-stained {40%). These phenocrysts range up to 4cm 
in length whereas most of the other coarse, anhedral grains are less than 
lcm. Some of the phenocrysts appear to be fresh orthoclase or microcline, so 
the pink-stained matrix feldspar could be plagioclase (i.e. 20%). 

s .. pler: P. Ande~son Date : February 25, 1980 
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