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INTRODUCTION

Much of Arizona, including the San Carlos-Safford-Duncan Nonpoint-Source
Management Zone (Figure 1) is characterized by deep, sediment-filled basins separated by narrow
mountain ranges. Many basins in Arizona have been found to contain fine-grained lacustrine and
evaporite deposits in addition to clastic sediments. Deposits include limestone, gypsum, anhydrite,
and salt, some of which are known to be over 5000 feet thick.

The presence of thick or widespread evaporites, especially salt, may have a profound
impact on the quality of surface and groundwater. Understanding the distribution of naturally
occurring sources of soluble minerals is essential to determine the relative effects on water quality
of human activitics versus impacts unrelated to human activities.

STRATIGRAPHY OF THE SAFFORD BASIN

The Safford Basin lies between the Pinaleno metamorphic core complex on the southwest
and the volcanic Gila Mountains on the northeast. Detachment faulting during mid-Tertiary
extension formed the core complex and the structural basin of the present Safford Valley. Seismic
reflection profiling (Kruger, 1991; Kruger and others, 1995) has revealed the basin to be a half-
graben, with the southwest side of the basin down-faulted along a secondary breakaway fault. The
northeast side of the basin is not bounded by a typical Basin and Range major normal fault. The
main Safford-San Simon basin is divided into four depositional sub-basins (Houser, 1990). From
north to south are the San Carlos, Bylas, 111 Ranch, and San Simon sub-basins.

Basin-fill in the Safford Valley was divided into an upper basin fill and lower basin fill by
Harbour (1966). The boundary between the lower and upper basin fill was considered by Harbour
to reflect a major climate change at the Pliocene-Pleistocene boundary.

Later workers also tended to follow Harbour’s (1966) version of a single “blue clay” layer
separating the upper and lower basin fill units, and hydrologists have carried on this tradition by
referring to a single upper aquifer and a single lower aquifer, also defined and separated by a single
blue clay layer. This overly-simplistic model is not borne out by an examination of logs and
cuttings for wells in the valley. First, the assumption of a lower-upper two-aquifer system carries
with it an implicit flat-lying, basin-wide stratigraphy, which is not the case in a half-graben.
Second, the logs commonly reveal several “blue” (gray) clay layers interbedded with brown, red,
yellow or green clay, and even sand and gravel, in many wells. In the Whitlock State #1 well, for
example, fresh artesian water is found below six separate zones of salt water. Thus, the notion of
a single confining layer between an upper and lower aquifer is not realistic. Third, the
identification of a “blue” clay or evaporite facies is somewhat subjective, and some logs refer to
blue as well as gray clay in the same hole. Many of the older logs contain such unexplainable
terms as “blue granite”, “dry water sand” (as well as “water sand”), “serpentine”, and red, pink,
and blue “soapstone shale”. Correlation based on such subjective and logger-dependent criteria is
difficult.

Recent work has revealed a more complex stratigraphy in the Safford-San Simon basin,
The lateral and vertical changes in the basin-fill sediments reflect a combination of factors,
including climate changes, different subsidence rates in different parts of the basins, changing
sediment sources as erosion exposed older rocks, and inflow of water and sediment from outside
the immediate basins.

Four basin-fill units have been recognized in the 111 Ranch sub-basin of the Safford-San
Simon basin (Richter and others, 1983; Houser and others, 1985; Houser, 1990). The oldest unit,
the Miocene-Pliocene Midnight Canyon conglomerate, is a proximal fan deposit containing only
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Figure 1. Location of San Carlos



clasts of volcanic rock. The Midnight Canyon unit is inferred to extend across the Safford basin
(Houser, 1990) and is equivalent to the basal conglomerate facies of the lower basin fill unit of
Harbour (1966).

Conformably overlying the Midnight Canyon conglomerate is the Pliocene Sanchez unit,
consisting of silt and conglomerate. The Sanchez beds cover the same area and have the same clast
composition as the Midnight Canyon unit, but are finer grained and less indurated. In the center of
the Safford basin, the Sanchez beds are 250 m thick and consist of clay, gypsum (or anhydrite),
and salt (Houser, 1990), The beds thin and pinch out toward the northeast side of the basin.

Above the Sanchez beds are the Pliocene 111 Ranch beds, which include lacustrine and
fluvial facies. The fine-grained lacustrine facies of the unit consists of silt, clay, limestone, marl,
and diatomite. The type section of lacustrine sediments at 111 Ranch, 15 miles southeast of
Safford, has been studied extensively (Van Horn, 1957; Clay, 1960; Seff, 1962; Galusha and
others, 1984) and is known to contain anomalous levels of uranium averaging 12.7 ppm (Harris,
1994), with some outcrops containing up to 566 ppm uranium (O’Neill and Theide, 1982). The
fine- to coarse-grained fluvial facies, representing a fan delta from Bonita Creek, interfingers with
the lacustrine facies. The 111 Ranch beds attain a thickness of about 520 m near the center of the
basin and thin toward the Gila Mountains (Houser and others, 1985; Houser, 1990).

The Bear Springs Wash beds interfinger with the 111 Ranch and Sanchez beds in the
southwest part of the Safford basin. This unit consists of fine-grained lacustrine sediments similar
to the 111 Ranch beds interbedded with coarse-grained alluvial fan deposits.

Above the Sanchez, 111 Ranch, and Bear Springs Wash beds is Pliocene-Pleistocene
alluvium of the ancestral Gila River. The alluvium is similar to modern Gila River sediments, with
clasts of volcanic rocks, quartzite, granite, and chalcedony (Houser and others, 1985). Capping
the section is a layer of Quaternary alluvium. Along the Gila River are modern alluvial sediments
of the flood plain.

At the time of deposition of the basin-fill sediments and evaporites in the Safford-San
Simon and Duncan basins, the Gila River did not yet exist, at least in eastern Arizona. Drainage in
most of the deep basins of Arizona, and in most of the Basin and Range Province, was internal,
except for periods when the regional climate was much wetter and some of the usually internally-
drained basins may have overflowed into adjacent basins.

Integration of the drainages of southeastern Arizona into a large regional system - the Gila
River- began at the downstream end and gradually worked its way upstream. Drainage in the
lower San Pedro Basin was apparently still largely, if not completely, internal at the time of
deposition of the Quiburis Formation, dated at 5.35 to 6.43 Ma (Scarborough, 1975). The
beginning of through-going drainage in the Safford basin may be constrained by the 3.6 Ma age of
Flatiron Mesa basalt flows deposited on the highest terraces and pediments in the area around the
San Carlos River (Houser, 1990). However, swampy to playa conditions were still present at the
time of deposition of the 111 Ranch beds near Safford, which contain ash layers dated at 2.17 to
2.67 Ma (Dickson and Izett, 1981). Integration of the regional drainage had probably reached the
111 Ranch area and the Duncan Basin by 0.6 Ma, based on ash layers in Gila River gravel
deposits (Houser, 1990). The Willcox and Animas Valley playas are testament to the fact that
drainage in the upper Gila region is still not completely integrated.

DISTRIBUTION OF EVAPORITES
Arizona’s earliest inhabitants discovered and utilized natural occurrences of salt. One

need only look at a map to see places in the Management Zone with names such as Salt River, Salt
Springs, Salt Mountain, and Salt Creek. Names like Arsenic Tubs, Copper Creek, and Boiling




Springs may reflect other natural features, as well. Appendix A lists place names referring to
naturally-occurring salt in the Management Zone.

The most important condition required for evaporites to form in a lake setting is that
potential evaporation must greatly exceed the rate of input to the lake. That condition appears to
have been met for the Safford and Duncan basins much of the time since the late-Tertiary.

Lacustrine deposits, reflecting periods when the region had little or no through-flowing
drainage, are common and widespread in the Safford-San Simon and Duncan basins. Owing to its
extremely high solubility, however, salt is rarely obvious in outcrop. Houser (1990) reports salty-
tasting clay layers in a gypsiferous lacustrine sequence in Freeman Wash, south of Safford
(locations discussed in this report are shown on Plate 1). Soluble salts of calcium and sodium were
reportedly found “throughout the upper terraces” in the Safford Valley during a University of
Arizona hydrology study (Muller and others, 1973). Harbour (1966) identified salty clay just
south of the Safford airport and near Riggs Mesa, northeast of Frye Mesa.

In his study of basin-fill sediments in the San Carlos Indian Reservation, Marlowe (1961),
notes that evaporites are common in the clay units throughout the Reservation and that “a saline
taste was usually detectable” (p. 49). Four of his descriptions of measured stratigraphic sections
specifically refer to salt crystals or salty taste in clay beds. Marlowe’s measured section #1, north
of Fort Thomas (T4S, R23E, section 8, sw) contains salt and gypsum crystals in vugs in a marly
clay. Section #3, also north of Fort Thomas (T4S, R23E, sections 24, 25 and 26) has a salty clay
layer near the base of the exposed section. Halite and gypsum crystals in vugs are found in clay
beds in measured section #7 near the mouth of Salt Creek (the one in T2S, R20E - there 1s another
Salt Creek nearby in T3S, R22E). Halite and gypsum are again noted in clay beds at Bylas
(measured section #15, T35, R22E, section 31, sw). Another section (#16, T2S, R21E, section
30, sw) contains “abundant evaporites” in a clay layer, but Marlowe does not specify salt versus
gypsum in his description. Bromficld and Shride (1956) also document widespread limestone,
gypsum, and diatomite on the San Carlos Reservation, and these lacustrine deposits are
prominently exposed along Highway 70.

Some well logs contain useful information on salt, gypsum, and limestone encountered
during drilling. In addition, the Arizona Geological Survey maintains a well-cuttings repository
that has drill cuttings for about 73 wells in the Management Zone. Although the entire
management area is not equally covered by deep drill holes, these logs and cuttings provide a
glimpse of the extent of lacustrine sediments and evaporites in the study area. Logs from the
AZGS files or in published sources for some of the deeper wells are included in Appendix B. Logs
of cuttings for selected wells in the AZGS repository are included in Appendix C.

Well logs commonly refer to “salty water” production during drilling. Although the
intervals of salt water are noted in some logs, identification of specific layers of salt are rare, owing
to the extremely high solubility of salt. As discrete layers of salt or salt-bearing clays are
penetrated by drilling, any water present in the sediments, or the drilling fluid itself, will dissolve
the salt. Information about the nature of the salt, such as thin lamination versus disseminated
crystals in clay, or percentage of salt in the sediment is thus lost. During drilling of many holes,
tests were not made of the salinity of the water, so in some cases, salt or salty water may have been
encountered, but was not recognized. The well-numbering system used in this report is explained
in figure 2.

Salt crusts (presumably halite) formed on dried drill cores from the upper 930 feet of the
1296-foot deep Superior Federal #1 well (D-5-23-152) west of Ashurst (AZGS oil and gas file 5-
16). The sediments to 930 feet were mostly very poorly consolidated sand, silt and clay. Below
930 feet the sediments were lacustrine limestone, silt, and clay, with some gypsum. Although the
setting was favorable for borates, none were found.
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The well numbers used by the Geological Survey in Arizona
are in accordance with the Bureau of Land Management's system of land
gubdivision. The land survey in Arizona is based on the Gila and Salt
River meridian and base line, which divide the State into four quadrants.
These quadrants are designated counterclockwise by the capitalletters A,
B, C, and D. All land north and east of the point of origin is in A quad-
rant, that north and west in B quadrant, that south and west in C quad-
rant, and that south and east in D quadrant. The first digit of a well
number indicates the township, the second the range, and the third the
gection in which the well is situated. The lowercase letters a, b, ¢, and
d after the section number indicate the well location within the section.
The first letter denotes a particular 160-acre tract; the second the 40-
acre tract, and the third the 10-acre tract. These letters also are as-
signedina counterclockwise direction, beginning in the northeast guarter.
If the location is known within the 10-acretract, three lowercase letters
are shown in the well number. In the example shown, well number
(D-4-5-19caa) designates the well as being in the NE{NE{SWg sec. 19, T.
48.,,R. 5 E. Where there is more than one well within a 10-acre
tract, consecutive numbers beginning with 1 are added as suffixes.

\

Figure 2. Well location system used in this report.



One log for the Underwriter’s Syndicate No. 1 ("Mary Mack™) well (D-6-24-13ab) in the
AZGS files indicates an apparently continuous 170-foot thick salt bed from 760 to 930 feet.
Another log in the file indicates salt at about 920 feet, but does not say how thick the salt is.
Knechtel (1938) does not mention salt or salty water anywhere in his much more detailed log of the
same hole. The source of that discrepancy is unknown (perhaps silt was misspelled and became
salt?).

Southern Pacific’s Safford well (D-7-26-17ba) penetrated a bed of salty clay 820 feet
thick at the bottom of the 1820-foot deep hole. According to Knechtel’s (1938) log, “all water
encountered was salty”. Streaks of gypsum were noted from 800-1000 feet.

A clean salt bed six feet thick is reported by Knechtel (1938) in the E.G. Rogers well (D-6-
24-5a). Below an unconformity at 82 feet is a 718 foot-thick lacustrine sequence of clay,
limestone, and tuff to the bottom of the hole at 800 feet. The salt layer is at about 580 fect.

Three miles northwest of Safford is the Smithville Canal well, also known as the Mt.
Graham Mineral Bath well (D6-25-36). Various accounts give different intervals of evaporites in
this well. Witcher (1981b) states that mudstone is found to about 312 m (1024 ft), followed by
gypsiferous clay-silt and gypsum from 312 to 488 m (1024-1601 ft), with volcanic sand below 488
meters. Houser and others (1985) mention a relatively pure layer of gypsum and salt 30 m (98 ft)
thick at a depth of about 300 meters. However, well cuttings in the AZGS repository show a
nearly pure sequence of anhydrite with minor gypsum and calcareous silt from 800 to 1600 feet
(Appendix C). No salt was detected in the samples, but owing to poor sample recovery, strong
artesian flow, and the high solubility of salt, it is possible that any salt in the hole may have been
dissolved during drilling.

Salty and gypsiferous clay is present in cuttings (AZGS repository) from an unnamed well
(D-7-26-26aaa) a few miles southeast of Safford. Gypsiferous clay-silt occurs from 1080 feet to
TD. at 2240 feet. Salt crusts and scattered crystals are found in the clay below 1895 feet, and
pure salt and clayey salt layers are common below 2075 feet. This evaporite sequence is a
minimum of 1160 feet thick (the hole bottoms in salty clay, so the true thickness is unknown).

The thickest unequivocal evaporite sequence in the Safford-San Simon Basin is the 2270
feet of anhydrite and salt discovered in the Tenney #3 State well (D-9-27-36¢d), in the center of the
San Simon Valley half-way between Safford and Bowie. The entire sequence from 1210 feet to the
bottom of the hole, at 3480 feet, is anhydrite and salt with minor silt and clay. The hole bottomed
in anhydrite, so the true thickness of the evaporite body is unknown, but is a minimum of 2270
feet.

The Tenney #3 hole was logged beginning at a depth of 1210 feet, so no information is
available above that depth in the well. (The AZGS cuttings repository contains samples from the
Tenney #3 from 1200-3480 feet.) A second set of samples labeled from 280-3480 feet is identified
as being from the adjacent Tenney #2 well. However, Tenney #2 was drilled to only 1090 feet, so
that set of samples must be a composite from Tenney #2 and #3, at least below 1090 feet. The
Tenney #2 samples, if real, are significant because they show anhydrite and gypsum beginning at
about 830 feet, adding almost 400 feet to the anhydrite interval known in Tenney #3.

Another nearby well, the Southern Pacific well at Tanque (D-9-27-36) was drilled to 765
feet. The log of that hole (Knechtel, 1938) shows gypsum and clay from 592 feet to the bottom,
similar to the stratigraphy in the Tenney wells. i

During drilling of the 183 7-foot deep Whitlock Oil Co. State #1 oil exploration hole (D-
10-28-36aa), salty water was encountered in six intervals between 640 and 1352 feet (AZGS files).
At 1363 feet, fresh artesian water was noted. ‘

The log for the Funk Benevolent well at San Simon (D-13-3 0-27ad) states that salt water
was encountered at 5250-5255 and 6650-6651 feet (AZGS files). Although the driller’s log for the



well indicates “shale” (clay), “lime” (limestone), and sand for the entire hole, drill cuttings from
this well show only purple and gray volcanic rocks from 3700 to 6651 feet (the only interval for
which samples are available). The discrepancy between the driller’s log and rock samples from the
well is unexplained. The source of the salty water is not known.

WATER QUALITY

Gila River

Water quality in the Gila River is directly related to the amount of water flow. At the San
Carlos Reservation, TDS varies inversely with flow, ranging from less than 300 mg/I at high flow
to more than 4,800 mg/1 at low flow (Laney and Hjalmarson, 1977). Water type also changes
from a calcium-sodium bicarbonate type at high flows to a sodium chloride type at low flow.
Detailed analyses of water quality have been reported in Knechtel (1938), Gatewood and others
(1950); Hem (1950), and Muller and others (1973).

Some of the TDS in Gila River water is introduced from the underlying basin-fill sediment.

Aquifer tests have indicated that water under artesian pressure is flowing upward from the basin-
£ill sediments into the valley floor alluvial aquifer (Weist, 1971; Culler and others, 1982). Higher
water levels in wells in basin fill versus levels in nearby wells producing from stream alluvium lead
Brown (1989) to conclude that water is flowing from the basin £ill into the stream aquifer. The
magnitude of the vertical flow in the San Carlos Reservation part of the Gila River has been

computed at 106,000 cubic feet per day per mile of river length (Hanson and Brown, 1972).

Hot Springs
Several hot springs (shown on Plate 1) occur within the Management Zone which are

known to produce salty water. Perhaps the best known is the Clifton Hot Springs (D-4-30-19caa).
These springs issue at temperatures up 1o 49°C (120°F) from Tertiary volcanic rocks. Total
dissolved solids (TDS) is 9700 ppm (ppm is used mostly in older literature and is approximately
equal to mg/1) and chloride runs 5800 ppm (Eaton and others, 1972) to 6500 mg/l (Witcher,
1981a) in these thermal waters. An estimated average of 54 tons of dissolved solids per day
(19,710 tons per year) is discharged from the springs to the San Francisco River (Hem, 195 0).

Eagle Creck Hot Springs (D-4-28-35abb) may be on the same fault zonc as Clifton Hot
Springs (Witcher, 1981a). Eagle Creek springs discharge water at about 42°C (108°F), with TDS
of less than 1000 mg/l. The water is of a mixed sodium bicarbonate-chloride type.

Gillard Hot Springs (D-5 29-27aad), along the Gila River where it cuts through the Gila
Mountains east of Safford, is reported to be the hottest springs in Arizona, at 80°to 84°C (176 to
183°F) (Witcher, 1981a). The output of hot, saline water from the springs (TDS 1200-1500 mg/l)
is sufficient to raise the temperature of Gila River water about 2°C (3.6°F ), and raise the chloride
content of the river from 25 mg/l upstream from the springs to 30 mg/1 below the springs (Hem,
1950; Witcher, 198 1a).

Indjan Hot Springs (D-5 24-17add), northwest of Safford, produces about 1000 liters per
minute of water at 45 to 48°C (113 to 118°F) (W itcher, 1981b). The water is a sodium chloride
type and travertine (calcium carbonate) deposits are present at the springs. TDS ranges from 2570
mg/l to 3004 mg/L. A high level of sulfate in the spring water indicates the presence of gypsum in
the sediments.

Indian Hot Springs is on an alignment of faults trending NW on the north side of the Gila
River flood plain. This zone of faulting extends from Bylas to northwest of Safford and is thought
to responsible for an alignment of hot springs and hot wells in that area (Witcher, 1981b). Traces



of fault segments and associated deformation of sedimentary units are exposed at several localities
(Houser, 1990; Houser and others, 1985)

Water from hot springs in southeastern Arizona is predominantly a sodium chloride type.
This tendency may partly be due not only to the extremely high solubility of salt, but to the
decreasing solubility of anhydrite, gypsum, and calcium carbonate with increasing temperature.
Another factor in the composition of springs wafer is jon exchange with fine-grained sediments,
whereby calcium and magnesium in groundwater are exchanged for sodium in clay.

Other springs
The Salt River, which forms part of the northern boundary of the Management Zone, i

named for the several salty springs in the area near the convergence of the White and Black Rivers.
White River Salt Springs (A-4 1/2-20-35ad) discharges water with a TDS of 8450 ppm (Feth and
Hem, 1963). Sodium and chloride are measured at 2730 and 4420 ppm, respectively. These
Springs discharge an estimated 12.25 tons of salt per day, or about 4,500 tons per year to the Salt
River (Feth and Hem, 1963).

Bear Springs (D-7-23-1 and -2) are reported to yield water at 12°C (54°F) that is “rather
salty” (Knechtel, 1938). However, TDS was measured at 228 ppm, a level much lower than most
springs and wells surveyed by Knechtel.

Deep wells
The 3767 foot deep Underwriters Syndicate 1 Miack oil exploration well (D-6-24-13ab;

location of wells shown on Plate 1), also known as the Mary Mack well, discharged water similar
in chemistry to that of the nearby Indian Hot Springs. (This well is near the fault-controlled
alignment of hot springs along the north side of the Gila River.) TDS was measured by Knechtel
(1938) at 3351 ppm, and the water temperature was 59°C (138°F). In 1933, the well was flowing
at 2250 gpm, but the well is no longer flowing (Witcher 1981b; Stone and Witcher, 1982).

Knechtel (1938) reports that the 2,645-foot deep Gila Oil Syndicate #1 well near Ashurst
(D-5-24-3 0ac) produced substantial artesian flow of hot, mineralized water. Well logs (AZGS oil
and gas files; Knechtel, 1938) describe salt water at 500 and 750 feet, but the actual amount was
not measured.

Artesian flow of salt water (21 gpm) was noted in a well at Geronimo (D-4-23-19) from
the bottom of a 405-foot thick layer of hard clay and lime 90 to 495 feet below surface (Knechtel,
1938). The 28°C (82°F) water had a very high TDS of 14,035 ppm, with a sodium content of
5,076 ppm, chloride content of 6,656 ppm, and sulfate of 1,838 ppm. The well produced fresh
water to a depth of 45 feet.

The Smithville Canal well, also known as the Mt. Graham Mineral Bath well (D-6-25-
36cbb), produces 601 gpm of sodium chloride type water under artesian flow at 46°C (115°F)
(Witcher, 1981b). Witcher reports TDS ranging from 4,431 to 8,292 mg/l, and Muller and others
(1973) measured total chloride of 480 to 1504 ppm.

About five miles south of Safford, the Idle Oil-Healy #1 well (D-8-26-6bd) produced what
Knechtel (1938) called “scalding hot salty water”. This artesian well flowed at 1/2 gpm and the
main water-bearing bed was at 1600 feet.

Shallow wells

Generally, salty water is more common in deep holes penetrating hundreds of feet into the
basin-fill than in wells in the more recent, shallow alluvial aquifer of the Gila River flood plain, but
Knechtel (1938) mentions salty water in several shallow wells. At Fort Thomas, a 16-foot deep



well (D-4-23-26), and a 47 foot well (D-4-23-34a) were drilled into alluvium of the Gila River
flood plain and both produced “salty water”. These wells are near the fault-controlled trend of hot
springs and hot wells north of the Gila River.

Near Sanchez, a 16-foot well (D-6-27-35ad) dug into quaternary alluvium yielded salty
water. Another well nearby (D-7-27-8ad) dug 30 feet into alluvium also produced salt water.

Three wells southeast of Safford were also noted to have salty water. An abandoned 68-
foot deep well (D-8-27-2), a 65-foot deep well (D-9-27-23),and a 60-foot well all produced “salty
water” from Pliocene lake beds similar to those exposed at 111 Ranch.

None of these shallow-aquifer wells have detailed geologic logs or chemical analyses, SO
the amount and origin of their salt is unknown. Detailed analyses of water quality in wells and
springs, and groundwater conditions in the Management Zone include Hassemer and others (1983),
Brown (1989), Remick (1989), Barnes (1991), and Black (1991).

Duncan Basin

Drillers’ logs for hundreds of wells in the Duncan Valley were examined at the Arizona
Department of Water Resources. Water is encountered at depths as shallow as 12 feet, and wells
deeper than 200 feet are very rare owing to the shallow water table. Only one well log in the entire
valley mentions salty watef, and none indicate salt. The Corona well (D-8-32-32cad) produced
salty water at 42-65 and 87-95 feet.

Many of the logs refer to blue, gray, or green clay. Also, limestone, marl, and diatomite
are common in surface €Xposurcs in the Duncan Valley, suggesting that conditions may have been
similar to the Safford Basin and that evaporites could be present at depth. Unfortunately, no wells
in the valley are deep enough to test that possibility, and the AZGS does not have any cuttings
from wells in the Duncan Basin.

CONCLUSIONS

Recent studies (¢.g. Kruger and others, 1995) have shown that the structure of the Safford
basin is a half-graben, with the southwest side of the basin much deeper than the northeast. Earlier
studies (e.g. Harbour, 1966) treated the basin as a more symmetrical graben, and attempts at
correlation of units generally assumed that equivalent layers, or facies, should be at approximately
the same elevation throughout the valley. However, with a half-graben structure, equivalent layers
are deeper and thicker to the southwest, and the difference in elevation between the southwest and
northeast parts of equivalent layers is greater with increasing age because the southwestern part of
the basin has subsided more since the sediments were deposited. Attempting to correlate across the
valley can be very confusing.

Earlier workers also tended to follow Harbour’s (1966) version of a single “blue clay”
Jayer separating the upper and lower basin fill units, and a single upper aquifer and a single lower
aquifer, also defined and separated by a single blue clay layer. This overly simplistic model is not
borne out by an examination of logs and cuttings for wells in the valley. Logs commonly reveal
several “blue” (gray) clay layers interbedded with brown, red, yellow or green clay, and even sand
" and gravel, in many wells. Water is commonly reported from multiple intervals. In many cases,
the distinction between lacustrine versus evaporite facies is somewhat subjective, and correlations
based on such subjective and logger-dependent criteria can be difficult.

Plate 2 presents the known extent of evaporites and lacustrine sediments in the
Management Zone. Sub-basins follow the divisions of Houser (1990). The area indicated as
“4enown extent of evaporites” is a minimum area, and is based on the unequivocal presence of
layers of relatively pure gypsum, anhydrite, and salt in wells. The southern extent of the known
evaporites, for example, ends near the well where the thickest known evaporite sequence (2270



feet) has been found. A safe assumption is that the body extends some distance to the south, but
wells drilled to bedrock near Bowic and San Simon have failed to penctrate similar evaporites.
Likewise, the northern extent is placed where it is because of a lack of logs and drill cuttings for
any deep wells on the San Carlos Reservation. Fine-grained sediments that have disseminated or
scattered gypsum are not included in the unequivocal gvaporites, but are considered to be
lacustrine.

Lacustrine sediments are widespread in the Management Zone (Plate 2). These sediments
consist of clay (commonly gypsiferous), silt, limestone, marl, and diatomite. The distinction
between lacustrine sediments and evaporite sequences is somewhat arbitrary.

Logs and cuttings from wells in the Safford Valley reveal extensive evaporite deposits,
including salt. Some salt also occurs in exposed sediments near Safford and on the San Carlos
Indian Reservation. Hot springs and thermal wells in the Management Zone commonly produce
salty water. Together, these evaporites represent an important, and natural, source for
constituents that affect water quality in the upper Gila River of Arizona.
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APPENDIX A

Feature names in the Management Zone referring to salt.

FEATURE COUNTY LAT deg-min-sec LON deg-min-sec ‘QUADRANGLE
Salt Basin Greenlee 33 24 28 109 08 32 Dutch Blue Creek
Salt Box Spring Graham 33 20 43 110 11 25 Branaman Spring
Salt Box Tank Graham 33 20 43 110 11 02 Branaman Sprin
Salt Creek Graham 33 07 45 110 06 16 Bylas

Salt Creek Graham 33 12 15 110 19 03 Dewy Flat

Salt Creek Tank Graham 33 21 15 110 16 48 Mount Triplet
Salt Ground Canyon | Greenlee 33 13 02 109 11 33 Dix Creek

Salt House Creek Greenlee 33 30 02 109 24 40 Baldy Bill Point
Salt Mountain Graham 33 15 29 110 19 32 Mount Triplet
Salt Spring Graham 33 06 09 110 01 49 Geronimo

Salt Spring Graham 33 18 58 110 18 33 Mount Triplet
Salt Springs Gila 33 56 44 110 09 50 Cedar Creek

Table does not include Salt River, which forms the northern boundary of the San Carlos-Safford-Duncan
Nonpoint-Source Management Zone.
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APPENDIX B

LOGS FOR SELECTED WELLS
IN THE MANAGEMENT ZONE

FROM AZGS FILES OR PUBLISHED SOURCES



Log of E. G. Rogers well, NE)

4 sec. 5, T. 6 S., R. 24 E.

[ —
Thick-
ness Depth Remarks
Feet Feet
27X 11 DR R PR 15 15
Solt red clay. 20 35
Coarse sand 5 40 | Small amount of water,
Red clay ] 45 .
Conrse su 5 50 | Considerable water (nonartesian).
1ted clay, 10 60 . .
Sand.... 2 62 Do.
Hard red 18 80
© (ravel 2 82 Do,
U BCOMOFTILY - o we e cammmmmammmmmmmme fomamommmmn]om e mm e Contact between lake beds snd overlying
alluvium, -
Clay, with beds of limestone and 718 800 | No sand or gravel and no water. Clean salt
tuil. ' 6 feot thick at about 580 feet, -
e T T e e B
(Knechtel, 1938)
Log of E. W. ‘Black well, NEYNEY sec. 19, T.4 8., R. 23 E.
[ .
Thick-
ness Depth Remarks
Feet Feet
Sand and hard ¢aY.occameaceormen=- 27 27
LN TY: RS S 3 30 | Water.
Tiard red clay.. 24 54
Quicksand... 8 62 | Muech water, but sand is troublesome.
Sandy clay 13 75 | Small amount of water.
My-eo-- 25 100
Sund.ooe.- 5 105 | Large supply of good water. .
UNCODTOTTIILY - eeameemmmmmmomamnmann|smmenmanas|emoeonanns Contact hetween lake beds and overlying
alluvinn.,
CllYenmamcccamn e csmmmmnmemmne==s 20+ 125+ Lake beds.
(Knechtel, 1938)

drilled for ol
R.S

T.45,R.23E,,
from memory by the owner,

The following section of the flowing well at Geronimo, in sec. 19,
1 with cable toolsin 1918-19, is { urnished

. Knowles:

Log of flowing well at Geronimo

Thick- Depth

Remarks

ness

Feet
................................ 28
Sand and clay- 17
Hard clay... 43
ravel 2
Hard 405
an 30
Shale, lime, and clay_.-.- 270
QGravel. 15

Fresh water at several horizons: cemented off,

A little water.

Artesian flow of salt water.

Bottom of well; no water was struck below

495 feet.

(Knechtel, 1938}
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' Log of Gila Oil Syndicate’s well in the

SWUNEY, se

c. 30, T. 5 8., . 24 E., near

shurst
T;‘é:;" Depth Remarks
Feet Feet .
50 50 | Waler.
380 430
15 445 | Flow of water.
145 590 | Salt water.
30 620
80 700 | Flow of water.
750 | Salt water.
55 805
30 835
200 1, 035
80 1,115
Blue shale. .. 20 1,136
Brown shale.. 15 1,1
Blue shale..- 15 1,165
Brown shale 35 1,
Sandy shale. 35 1,235
Blue shale. 20 1,256
Brown shale.. 80 1,335
Rod SHALG. aenaveeammaoneman e emm=ns 60 1,395 )
Sandy Shale..ceemeceemamncmmmamamen 40 1,435
Brown shale. .. cemceweommaam=- 80 1. 518
PBrown sandstone. 480 1,905 | Flow of water.
Gravel..ceeeee-v-- 10 2. 005
Dark-brown shale. 70 2,075
Dlack sand ... 10 2,085
Brownshale..._..-- 125 2,210
Dark-brown sandstone. 70 2, 280
Gray shal®eeaccaeeme 15 2, 206
Red shale.ccmamco—-- . 110 2. 405
Park-brown sandstone. . 80 2,485
Limestone....ceconme . 80 2. 565
Sandy limestone.. - 30 2. 595
Blueshale o ccaememaaonammnoaemm=a 50 |- 2.645 | Bottom of well.
Se P ~;~.-—:;Agww_——-————"—““‘:‘ﬂfvﬂ:
Log of Southern Pacific Co.’s well al Tanque, Ariz.
{Pumping yield, 29,000 gallons in 24 hours]
- _
T,',‘,;ﬁ;" Depth Remuorks
Feet Feel
HATAPANL. ox oo cememmmmmmmmmnmmm==s 32 32
- 38
[N DRI SSNEORR S Base of alluvium.
Yellow clay.. - 52 90
Sand and gravel.. oo ococoeaooememoan 34 124 | High water, 111 feet. Water level while
pumping, 115 feet.
YOllOW ClaY v ecasonamaamnmmamamnn== 8 142
Qravel.. 12 144 | Water.
BlUe ClAY . e ecemmmmomm e e 96 240 | Working barrel raised to 155 feet from ground
surface, November 101L
Blue clay and sant o coomaacoammazen 14 254
Gravel and sand__ 260
Biue clay. y 24 284
Sand..-..- 4 2238
Yellow cla 3 322
8and and cia 4 326
Blue elay. .- 70 396
Sandstone 4 400
Blue clay. 192 592
Gypsum and clay. 143 735 | Bottom of ensing.
QYPSUMc oo wrmmemcmmm e e m oo m s 30 765 | Bottom of well.

Log of Southern Pacific Co.'s well (dry) 17 feet south

feel east of center line of Central Avenue, Safford, Ariz.

[Drilled January 1006-March 1007, All wuter encountered was salty]

So
QGravel and houlders.
Unconforinily ---
Blue clay. .-
Yellow clay-
Blue clay. cooon camnm
Yellow strutified ¢y . owoeoovonmoaa
Yoellow clny wilh streal gypsum.
Yellow ciay with strata of hard
rock,
Yellow and brown clay with strenks
of gypsum.

Thick-
ness Depth
Feet Feet
8 8
82 )
""" 00| 190
70 260
40 300
400 700
100 S
a5 8U5
105 1,000
820 1,820

Salty clay

e

Remarks

hase of nlluvium.

Bntto;n of well.

e

(Knechtel, 19 38)
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'
i

superior-Tederal 63-15S

3ee. 15, T58-R23E, Graham County, #Ti

H 4
Depth

——

17

coiZ LOG

zoné

Discription

0-5 Recent alluvium. (cutting spls.)

¢ 5-18 ‘Clay, brown.’ " (cutting gpls.) T
16230 Clay & siltstone, browm, calcereous. (beginning of
30-52 Siltstone, light brown. T
52-60 Clay & siltstone; chocolate browm, calcaxeous.' .
50-52 Sandstone, brown, mediur. grained; arkosic.
62-72° Siltstone & clay, choc. brown. .
72-77 No recovery (prob. brown clay).
77-122 Clay, choc. browd. -

122-122.2 Sandstone, tan, ine, arkosic.
122.2-141.7 Clay, slightly siley in pazz, choc. brewn.
141.,7-157 o recovery.

157157 Clay, choc. browm (2£e. recoverad) .

157~172 Yo rTecovery (prob. browm cizy) .

172-202 Clay, choc. brown.

202-203 - Sandstone, browu, fine. pocrly consolidated.

265-212 Clay, saady to silty, brown. :

212-214 Clay, choc. brown. - )

214-223 Clay, SL- sandy in part, choc. brown. !

. 225=2&7 Clay, silty, brovn.

2L7-259 Clzy. browm, & few thin sancy SLIie Zexs.

- 259-23Z Yo recovery.

- . 282-322 lay, brown, 2 few thin saz=y strinzers.

322-234% Clay, choc. brown. .

-234-337.5 Ciay, slighcly sandy to silty, gray brown.’
337.5-328.4. 3andstone, fine, silbty, gray-orovm, jron staining.
338.4-343 Ciay, choc. brown, someslighcly sandy..

- 343-333.5 Clay, choc. brown.
353.5-354 Siltstone, tan, erumbly.

354-356 1lay, choc. brown.

356-359 Mudstone, gray-browa toO gray-green, sl. micaceous.

159-365 Clay, choc. brown.

35635-375 _ Clay. silty, choc. hrown. .

375-376 Sandstone & clay, ss- is gray-brown, very fine.

376-389.5 Clay, choc. brown.

389.5-419 Clay, silty to sandy, calcareous.
419-421 §ilty sandstone, brown, fine, poorly consolidated;
slight salt ezust on core. .

4,21 ~443 Mudstone, choc. brown, calcarsous, slightly micaceous.

4434353 o recovery.

433-435 Clay, silty, brown.

433=454 #udstone, brown, calc., silty at base;

slight salt crust on coré.

L54-473 giltstona, some ciay, choc. brown.

473493 clay, sandy & silty in parsc, brown, calc.

493-484.5 gilty sandston2, gine, calc., poorly consclidatad.

jir g gore.)
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782-793.5
793.5-794
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1799-807

B07-842

842-352

Page two
Discription

Clay, sandy to siliy, calc.

Mudstone, browa, caic.. &= 2atzly micacaous, sligat salty taste.
siity clay, brown, cale, Zadas in minor part to finme siliy ss.
3nale, brown, calc.; & saw thin siley & sandy stringers; has a
greater degree of concolicasion than material above.

Snale, light browm, cale.,
Clay, browm, calc.

Sandy clay, cale., micacaous. .

3ilty sandstone, browm, i:ina, micaceous, cale., soft. |
5ilcy clay, brown cals. o
Mudstone, green, calc.
Saale, brown, calc. .

3zndstone, brown, very fiae, silty, cale., poorly consolidated.
Clay, brown, silty, cale. ’

siltstone & shale, brown, cale.y grades in part to fine browmn
sandstone; slight salt crust on core at 589fc. :

Shale & clay, brown, caic.; & few stringers of siltstone &

£ine sandstone. :

Siltstone & fine sandstona, brown, calc., cross-badded; minor shale.

e
G

3zndstone, fine, .
3iltstone, grades to shale, alc.; slight salt crust on core.
Sendstone, very fine, silty, cale., soft. .
1lay & shale, browm, calc., some slightly silty. -
3iltstone & sandstone, soit, calc.
Shale & clay, sandy in pars, brown, calc.
Saele, red-browm,. hard, czlc.
Ciay & shale, brown, calc.
3ilestone, browm, calc., soit (only 1 ft. recovered)
Clay, browa, calc. . .
siilcstone, gray-brown, caic., fairly hazd

i
v

(End of NX core; beginning of BX core)

Sandstone, very fine, brown.. -
3iltstone & silty shale, brown, calc., sl. micaceous (2.5ft. recovered) .
Ko racovery. :
Shale & siltstone, browm, .calc., slightly micaceous, & £aw inches

of fine sandstone at 742,

3andstone, brown, £ine to silty, slightly, micaceous, cale.

(3£t. recovered).

‘Shzle & siltstone, brown, calc., micaceous.

3ilty to argillaceous sandstone, micaceous.

Sazle, brown, cale., micaceous; some silty streaks.

Sandstone, silty & argillaceous, czlc., micaceous.

Suale, brown, calc.

3iltstone & fine sandstone, I3y to brown with black carbonaceous

streaks, micaceous, cale. (50% recovery)

3iltstone & shale, browm, eale., micacecus; 4ncludes some thin

black carbonzcegus laninatious; several thin zomes of f£ina ss.
Jilty sandstone & siltstone interbedded with shale; brown, cale.,
icaceous.

18.




927.5-929.7
929.7-232.7
632.7-936.2
936.2-342
942-946.3
945.5-95%

1670-1072

1072-1072.5
1072.5-1075.5

1075.3-1078
1075-1097
1097-1120

1120-1122
1122-1127.3

1127.2-1129
11.28-1132
1132-1134.5

1134.5-1141

Shale, brown, calc.
Silty sandscone & 3
inclusions; cross-bed
Yo Tecovery. ‘

.

[
el
ol

Pagé Taree

Discription

tone,

Hrown with black carbonaceous

3
ed, calc,, micaceous (3 fr. recovered)

Shale & minor silty shale, srown, cale., sl. micaceous; a few

thin beds (up to 1 £t. chick) of £

containing carbonacaous matarial.

Shale, braowm to gray, calc.
Shale, light gray-zreen, ve
Shale, brown, calc.; fairly hard.

ry eale., contains ostracods(?) ..

Saale & clay, brown, calc., brumbled. - T
Shale, browm, calc., feiriy hard, sl. silty. ..
Saale, brown, czle.. inclusio

in abundance towards base.

ns of white limestone increasing

Licestone, white, hard vugular

Limestone & shale; the is.

is

vugzy and occurs as laminations

and inclusions in the brewm shale.
{imestone, argillaceous. 3TEY.

oy s

Shale, very calc., sray-brown to brovm;

of CaCoj3.

Shale, gray, very czle.. s
Shzle, brown, abundant sma
waita limestone.

Sandscone, . fina, porous; c&

Limsstone, argillacsous,
baddad brown shale & clay

Limestone, wnite, honeycombed & vagular; vugs con

ity in pazi.
ions & thin laminations of

2ic; interbedded vuggy waite limestone.’
hite, ve

yy vugulaz; contains inter-

tain secondary

crystal grouth; ainer s=rinzers of brova to g:ay'clay;.possibly
2 little intermixad gypsSus=.

1imestone, waita, vugular,

poudery CaCOj.

Lirestone, white. fine cryst
Shale, gray to daxk gray; 2

intermized gray clay; a few thin
(1/8" to &'") beds of grey. ron-calcarecus shale.

amounts of & green mineral.

Limastone, white, vuggular;
Lizestone & shale; shale is

limestone oecurs in numbkrous

gypsum noted at 1078' end 1093.5'.
Shale, gray to brown, Waxy in part;

£ew thin wnil

Argillaceéus 1imestone & very calc. gray clay; contains white

aliné, hard, slightly vuggy..
te CaC03 stringers; small

largze admixture of dark gray shale.
aray to dark gray, non calc.;

thin stringers beds & inclusions;

abundant thin ipringers of

CaC0, and some gypsud. (Cora suggests beds din 5%

Shalz, waxy, browm, soft;

woice CaC03 & gypsu= inclusions.

Sazla, silty, dark gr siiently micaceous; occasional thin
s 34 gray, gnLly

white calcareous streaks;

traces of bright green mineral.

$iltstone, gray, Borous. sl. micaceous.

Shale, dark browa, sl. micaceous; scme thin white limestomne strinmers. .
Limestone, white soft, gypsifaerous ()3 contains davk gray to black

shale stringers
Shale, dark brown to dark

gray,

white CaCO, stringels make up 50% of rock im laces.
3 3 b

19

ine browvm sandstone & siltstone

contains small inclusicms

sl. micaceous, numerows irregular



. " Page Four
Danth Discriotion
1i45-1142 Limastone, white, soft, powiery, possibly gypsiferous; contains
' zdmixture of dark brown clay. ) .
11462-2144 Limestone, white, nunerous trreaular stringers of was brown clay.
: - y reg g 3 ¥
1144-1149 Shale, dark brown; numerouc tain stringers of white limestome.
: Beds have 2p £ dip of 5°% . L
1148-1154 Shale & limestone, shale is wawy, brown to gray-green; lime-
. stone, hard to soft. L -
1l34-1162 Shzle with laminations oi white limestone; shale is brown to

. gray, waxy in part; traces
1152-1172 Shale & white limestone;
shale at 1168.5'; green =

tain whites calcarsous str
Shale, green, waxy, eccas
limestone & argillacecus
Clay, green, waxy.

Saale, brown, gray & gray
thin calecareous stringers

Shale, green, brown & gray.
Limestone, white, sl. vuszyy; md

of green mineral

at 1160° o 62'.

shale is green & gray; % inch of red
ineral in ls. at 1167'.° .
ii72-1182 Shale, green to gray, b vd, si. silty in par:g; occasional

ingers.
ional thin whi
ilmestone.

te stringers of vugg

nor gray shale.

-;reen, hard, si. micaceous; occasional

2.25-11%9 | Clay, browm, & white limestone.. . .
1153-1203 Shale, dark greenm, 3ray, aray=-browm; interbedded linmestone
. stringers. . S N

1203-1205 Siitstone & silty shale, gray-graen milcaceous. . .. = - -

1205-1208 Shale & siltstone green to dark gray; a fewr cale. stringers.

1308-:212 Snzie & clay, green & very Gark green; some cale. strinzers.

1212-1224 Shale & argillacacus 1imastonc; shale is green to black.

1295,.1231,4  Sazle, zray, very sl. calc., waxy in parz, sl. micaceous in
pact; oceasional light grzy calc. bands. :

1231.4-2227 Sazie, gray, graen & brown; interbedded thin limestone stringers.

1227-1246 Snale, brown to olive green; interbedded limestone.

1243-1238 Shaie, gray, occasicnal lizht gray to white calcareous streaks;
1 inch of vugzy whice limestone ac 1265°.

1253-1260 Limestone, white, intermixed with green shale; some gypsum.

1260-1270.5  Shale, gray-brown, gray,

gray-graen; a few

stringers; some Zypsum stringers at 1270'.
1270.5-1271.5 Limestone, white, intermixed green shale.

light gray calcareous

1271.5-3274 Shalas, gray, cale., crumbled core.
1274=-1281 Shale, green to gray; a few thin cale. streaks. .
1281-1235 Shale, black & gray-greem. :
1235-1287 Shale, gray, slightly micaceous. ) .
1287-L1296 Shale or clay, dark gray, slightly micaceous {1 £t. recoveréd)

Mote: 'Tne cores were described when wet. Colors exibited by the dry sediments

may aiffer.

The cores from 16 f£t. to 936 ft.
of the Geological Suxrvey at Tucs

59*";’.‘4 o‘g ."l‘l?_ G

are storad by iR
on, Arizona.

)
nalend tari)/ congz wWrS alry - ucer‘/s-

(from AZGS files)
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SAFFORD AND BCWIE AREAS:

5-7 Ashurst No. 1. NEL NEt Section 30, T. 5 S., . 24 E., G. & S.H.M.
i 1ling depte 1,247 feel carrying 10-inch casing. 7ater not smt off., No
evidence of structure. %ell visited April 16, 1928,

1og of Asmrst No. 1

0

- 20 Brown olsy
20 - 50 Gravel - Hater
80 - 450 Brown olay
450 - 465 Red sand - water
465 - 510 White lime
510 ~ 540 Lime and shale )
540 ~ 620 Light gray sapdl - water {about 10,000 barrels per day)
620 - 667 Lime anl shale
667 - 717 Shale
717 - - 757 Gray sravel
757 - 1,197 Gray shale
1,197 - 1,247 Brown gshale

Underwriters' Syndioate Jo. 1. Iocated in the southeast ocormer of the NW%
wzsz eection 13, T. 6 3., A, 24 E,, G, & 2.R.K. Operations temporsrily sus-
pended at 3,103 feet. Drilling commenced Cctober 7, 1927. Well visited
April 16, .(28. To svidence of structure. 5,§

Condensed Log of Well.

0 - 80 Gravel
80 - 1760 Red bed - (Cavey shale)
760 - 930 Salt
920 -1,460 Red beds (sbale)
1,460 -1,463 Sand - showing oil
1,463 -1,580 Red bed - sand
1,560 -2,450. Water sand
2,450 -2,930 Red gandy shale
2,930 -3,100 Red bed {shale)
3,100 -3,105 Red sand

. "Ugsing Record
24" - 30 feet; 20" -~ 80 feet; 124" - 680 feet; 10" - 1,950 foet landed.

(from AZGS files)
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Log of Mary S. Mack well in sec.

T. 6 8., R. 24 E., near Pima

Sandy loam....

Gray shale........-
Red sandstone.....
Brown shale. ......---
Qray shale..........
Gypsum and shale..
Blus shale......
Hard shale..
~ (iray shale..
Blue shale. .
Brown shale. .
Qravel.......
Brown shale.
Limy shule.
Red shale..
Sand.....
Qravel...ooc.loeaceamaamn
Red shale ... ocveomamnmcnmnne
Red sandstone.. .. ..ee-o-
Redshalo...oovaeeenan

Qeavel.....

rave
Hurd red sand. ... ... .-~
Limyshalo. .. ..ocoimannn
Redsand . .oooovrmanennn
Sand; water. ...
Red sand. .

Broken sand. .
Hard lime. ... .....c.nt
Sandy shulo. ... .cooaee
Red sandstone.......--
Red shalo. ...

Pink shale.......
Red sandstone.
Red shale.._.
Hard lime.

Q(ray lime. ..
Graysand......-..--
Uraylime. ... . -ccomene-
Qray sund. ... oocoeeaannn
Sondy Hme. . . _oooeiieeee-
Red sandstone -

Red sant.cooe comamenvnnnnn

Red samdstons. ...
Ted sandy shale .
Gypsum......----
Red sundstone. . ..o~

R IR IR R ]

13,
- Thick-
ness Depth Remarks
Feet Feet
3 3
17 20
160 180
..................... Base ofalluvium; hole full of freshwater,
120 300 .
160 460
40 500
10 510
50 560
96 856
p-] 684
56 740
95 835
17 8562
18 870
80 950
10 960
60 1,020
250 1,270
30 1,300
90 1,390
2 1,392
58 1, 450
1 1,451
19 1,470
52 1,522
20 1,542
3g | 1,880 .
45 }. 2323 Well flowing 12,280 barrels of water in 24 hours.
5 s .
15 1,645 -
75 1,720 | Flow of water increased.
10 1,730
18 1,748
40 1,788
15 1,808
17 1,820
10 1,830
50 1,880
5 1,885
12 1,807
50 1, 47
5 1,052
161 2,143
7 2,220 Do.
30 2,250
55 2, 306
13 2,318 Do. .
gi| 2,399 .
76 2,475 .
5 2,480
18 2, 498
22 2, 520
55 2,575
85 2, 660
30 2, 6%0
12 2,702
5 2,707
63 2,710
30 2, 800
40 2,840
10 2, 850
155 3,005
89 3,004
7 3, 101
39 3,140
70 3,210
2 3,212
35 3,217 7
3 3,250
4 3, 254
4 3, 258
15 3,273
14 3. 287
243 3,530 .
10 3, 540 Fllow of water increased to 50,000 barrels in 24
hours.
180 3,720 .
l~4| '; 7::33-1 Hole eaving very badly.
. 738
29 3,767 | Bottom of well. Shut down Nov. 4, 1929.

Pulled 814-inch casing and reamed hole to 10
inches to 3,300 feet and drilled 8%-inch hole to
depth of 3,767 feet.

(Knechtel, 1938)
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(from AZGS files)

|

(compare this log with Kmechtel, 1938)
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Mary Mack

ell, continued
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Whitmore

(p-7-25-6cc)

#1 State
ADGO
JIM ALLEH DRILLING CO.

P.O. Box 308 Safford, Arizona 85546 Phone: 428-6993

DRILLING REPORT

Ralph Whitmore
. 206 College Ave.

"0

There was also found layers of biue_clay in the red clay at various
but they were 8o small that they were

WELL LOCATION:
Approx. 3 Mi South of Pima

Thatcher AZ. 85552 on the Cluff Ranch Road.
- 13 sandy Fill RECEIVED

13 - 16 Sand and Gravel NV 151877

16 - 25 sand

25 - 35 Brown Cl~a—y— - Q & G. CONS. COMM.

35 - 36 Red Clay

36 - bh Sand and Gravel.
. - 55 Brown Clay e T ohrend

55 -~ 80 Blueish Brown Clay )

g0 - 82 Erown Clay

82 - 96 Blueish Brown Clay

96 - 105 Brown Clay

105 - 111 Blueish Brown. Clay o -
111 - 102k Red Clay ' o,:r PR

y =

places,:
unable to Dbe logged.

' (from AZGS fles)
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Ivan Tenney #3 State
(driller's log)

DETAIL OF FORMATIONS PENETRATED

¥ormation Top Bottom  © Desoription® x
A o«—n/i//l-cu‘l' o 57 ' ' ‘
e A B W AT
Eomtgf= 140 3 ko
Frows lezided] @60 deo

):iﬂ:u lag~ | 400 200 -
¢ - akll e? .:n.u-u/ /‘3-'—54/( A &A/ (’f yEx 4 ’lfL
[EIA: c(%ywﬁ..ﬁf, | /19eo | 13€0 ") L ; :

Gty | R el/c7 J 300 | 1H/0
(E o g L 1410 /:S‘&%‘f :
] |58 [3s™

P 1635 | b ko
RN t/ il pankly o | 18RS
o ,L"(Z‘qé’y el /€ as i/ gIs™
o ey dkels boty | gos | 140
(i AT ervas / alpo| 37

[ g w oAb w4 }awyﬂ/

Cevtiey - syos | JEEST
oty fAsle | aLgs| 2730
N Caysol| 2778

- o | S0
\‘t‘.‘.\f c,,vl;/y/ ;. M;L‘?( ‘ 9» ?‘7% 3— ]
350 3200

Ginedi o

G by ST P 3§€C0 ‘37L" D/

Ad el

+ Show all imporient sones of porosity, detal} of ali cores, and all arlit-atem tosts, including depth fnterval tested, oushion used, tima tool open,
flowing and shut-in presaures, and recoveries. ¢

INSTRUCTIONS:

Aftach dritlers log or other acceptable log of well.
This Well Compleiion ex Recompletion repo™Tid well log shall be filed with the State of Arizana 4 Gps Conservation Commission not later than
thirty duys after projeet completion. : .

Tourm No. 4

(from AZGS files)
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Tvan Tenney #2 State
(driller's log)

DETAIL OF FORMATIONS PENETRATED

Formation

Description®

Aps®
Ao»—«/ 0/‘/
-'yf/o/er Ao~

73 Ppche Wil 7%
./LF/I(L’% olo, - Y
LA ;40/7
oy

/

3725 /o '70

3

/W ,7,(/(,7/—:_

¢ Show all important zones of porosity, detall of all cores, and all drill-stem tests, tncluding dapth interval tested, cushlon used, time tool open,

fowing nnd shut-in pressures, and recovertes.

INSTRUCTIONS:
Altach drillers log or other acceptable log of well,

This Well Completion or Recompletion report and well log shall be fled with the State of Arizona Oil & Gas Conse

thirty days after project completion.

Form No. 4

(from AZGS files)
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Bear Springs 0il and Gas Company-Allen #1

(this page from White, 1963)

30

T _
Thick- | Depth Thick- | Depth
ness [¢47] ness (ft)
ft) (ft)
-
(D-10-28)25d (D-10-29)20
s S
Drift sand. o o cconmnmmmnnm e ot 14 14 Cemented gravel. ...ocooeonuanes 12 12
AQODC. oo eoeme e 35 49 Quicksand.. 30 42
Tlard black sand _....coocenone-s 44 5314 || Brown clay. 6 48
Water sand; little water—..----- 35 8814 || Brown san 45 03
Gumbo and green clay 153 24114 || Sand with 10 103
" PBlack waler sand; wat 4 24514 || Brown sand.. 12 115
Qray clay, squeezes- 36 28014 1| Brown elay..o.ocoowemomznmoosoos 15 130
Soft sandstone... 63 34314 || Hard conglomera 6 136
Lime,hluo. - 14 35714 || Fine brown LTIV I T P— 19 158
Hard sand..- 45 40214 1| Brown clay and boulders. ... .- - 18 173
Gireen shale. 30 43214 || Oemented gravel and boulders.. 20 193
Lime....--- 16| 433 - 5 198
Quicksand. - 35 468 8 206
Y. TP, 15| 46814 76 282
Peat and quicksan 38 50615 || Blue shale 285
Sandstone . .. ------= 51014 || Blue and brown shale_ - 1 206
Black shale and scleni 3 51314 || Blue and brown shale with shells. 29 326
QGreen shale_...--.-- 61 56414 |{ Soft shale._--—- - 18| 343
Biue and white shale. 50 61414 || Blue shale__. - 30 3
Shale and sclenite. . -~ b 61934 || Hard lime shel 382
Green and brown shale. . 1814 38 Hard red rock 131 513
Light-colored shale and selenite.-- 40 678
Green and brown shale. - 37 716 Total.c--- - I PR 513
Crystallized lime; gypsu 5 720
Brown and green shale. 15 736
Qreen shale..co-o----~ - 65 800 (D-11-29)26b
Brown shale with st of
EYDPSUIN. - ooeomm o 106 905
Yollow shale, not sandy. - 25 930 Soil and sand...----- 25 25
Yellow and brown shale. 78 | 1,008 ‘Water sand.. 20 45
Alternate layers dark an Blue ¢laY-coama-- 5 50
brown and yellow shale - 22 | 1,030 Blue clay, shells gyp 715 765
Brown shale . _..oenn- - 6 | 1,036 Hard rocK-coccammcmanumen= 35 800
Lime or gypsum. .- - 7 ]1,04 e
Whater gravel; some water.. - 27 11,060 L) I PR S 800
Brown shale and sandstono. .. ---- 15 | 1,084 .
Alternate layers of brown shale I
and EYPSUM_. . coconnnnn | 242 | 1,326 (D-12-28)23cce
Brown sandy shale_. - 110 | 1,436
1lard conglomerate. - - 8 | 1,444
Tlard roekK.cooocooman R 32 | 1,476 [S1551 DR Y 5 5
ilard conglomerate. - - 24 | 1,6 Caliche_...--- 9 14
Coarse sand. ... - - 3 | 1,608 ClAY e meammmmommmmnmen 56 70
Conglomerute. 13 | 1,510 Blue ¢y -ccueamn o 435 505
Tinesand.....-. 3 | 1,619 Red clay..- 30 535
Black sundstone 11 , Gravel. ...ecaavmonsmas 4 530
. Light sand_ .-~~~ - 2 | 1,632 Clay and gravel.. 21 560
Sand and gravel o..oao-- 10 570
[\ 7\ TR EESEEELS 1,632 Sand, gravel with clay str 30 600
ClAY e e emeemmmmmmmmmemn 20 620
Sand and gravel with clay strata.. 25 645
Sand, gravel - 15 660
Sand, gravel with clay- 160 820
Cemented gravel._._---- 6 826
Gravel cemented with clay. 14 840
Sand, gruvel with clay strata...- 34 874
Congl. sund and gruvel with clay. 126 1,000




Whitlock 0il Co. State #1
State #1, NE} NE} 36-10S-28E, Log from ABM files
Graham County, Arizona

0
Lo

120
135
155
165
180
205
215
230
240
L16
6h0
650
740
1015 -
1022 -
1045 -
1078 -
109k -
1096 -
1104 -
1115 ~
1125 -
1165 -
1185 -~
1197 -
1208 -
1212 -
1260 -
127k -
1284

[ ]

[ 2 T T T T S|

[T S N B |

Lo
120
135
155
165
180
205
215
230
2ho
L16
640
650
70

1015
1022
1045
1078
109l
1096
110k
1115
1125
1165
1185
1197
1208
1212
1260
127k
128L
1323
1328
1350

1627
1647
1657
1675
1695
1750
1780
1801
1806
1813
181
1837

Sand

sand and shale

gand shale end water
hrown and blue shele
blue shale

sand and water (hole full)
prown end blue shale
water send (hole full)
brown end blue shale
water sand (hole full )
gray shale

brown and light shale
sandy shale (salt water)
brown shale

blue shele

water sand (salt water)
brown shale

brown sendy shale

slight sandy shale
shells gypsum (selenite)
brown shele

light gypsum shale

sand (water)

brown shele

sand (weter)

brown shale

Water sand (sslt water)
blue shale

gond and gravel (salt weter)
brown and green s hale
water sand (sslt water)
brown sandy shale

red clay (hot)

brown sandy shele

water sand (salt water)
brown shale

coarse water gravel (fresh artesian wrter at 1080')
fina sand (fresh art, water at 1080")
coarse water sand
conglomerate

fine sand

sand and gravel

red sandstone

hard shells

brown sandstone

hard sand

hard sand

hard sand, coarse
conglomerate

hard rock mixed with lime
brown sand rock

very hard conglomerate
conglomerate

sandstone

sandstone, 6! congl, 18!

(from AZGS files)

31




: ~ Whitlock Ho. 2, Temple Faust Penrod, permittee. Phoenix
060054, Hiu; Hag -ection 30, T. 10 3., &, 29 B., 9.& S.RH. Drilled
to depth of 513 feet with Okell combinetion rotary. Propese to rig
upawith sable tools and resume operations. ¥Well visited «pril 17,
1928. )

Lug of Whitlock No. 2.

0 iz Cemented gravel

12 42 cuicksand gﬁ,/O
42 48 Brown clay

48 93 Brown sand

93 103 Sand with sandstone shells

103 115 Brown sSand

115 130 Brown clay

130 138 Fine brown sand

135 173 Brown olsy and boulders

173 193 Cerented gravel and boulders
193 198 Sandstone

198 206 Gravel '

206 253 Sapdy shale and shells

2853 282 Sandy shale and shells

282 236 Blue shale

285 296 Blue and brown shale

296 328 Blue and brown shale with shells
325 343 So0ft shale

343 373 Blue Shale

373 382 Hard lime shells

382 513 Hard red rock (@ aglomerate)

83 inch casing landed at 285 feet.

(from AZGS files)
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Well No, 1 - Bear Springs 0il Co, - Finn = Reed #1 = Whitlock Field

Sep, 28 = 11 S = 28 E,, Graham County, Arizona

0 215 Blue Clay
2185 265 Coarse gravel
265 300 Blue clay
300 350 Blue cemented gravel
350 100 Blue clay
L0C 450 Gray-coloured clay
450 480 Sandy blue clay
18 522 Brown clay
£22 568 Gray-coloured clay
56% 597 Blue shale
597 610 * Gravel
610 6L0 Brown shale
AT 660 Blue shale
660 670 Brown shale
(from AZGS files)
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LA ]

0 %o
95
125
175
180
394

830
695

710
736

767

837

895

9085

1015
1068
11056
1128
1200
1260
1280
1308
1320
1340
1366
13956
1415
14€0
1511
1517
1626
1560
1598
1618
1675
1678
1723
1747
1830
1865
1980
1996
2010
2014
2020
2030
2033
2040
2044
2052
2068

- g‘/}{'/}?—/ﬁ"{ /L

Funk Benevolent #1 (D~13-30-27ad)

96 £t,
125
175
180
394

630
696
700
710
735
742
767
837
898

1018
1065
11086
1128
1200
1260
1290
1306
1320
1340
1356
13986
1415
1460
1511
1517
15256
1550
1598
1618
1675
1678
1723
1747
1830
1865
1980
1996
2010
2014
2020
2030
2033
2040
2044
2052
2068
2103

log of PUNK WELL, SAN SIMON, ARIZONA
G ¥ T—(3 SR I

Clay and gypsum
water and gravel
olay and gypsum
water and gravel
blue olay end shale
yellow olay
blue shale and soapstone
brown shale, possibly little water
water and breesk
water sand
1light brown shale
water sand, water filled hole
brown shale
blue soapstone shale
brown shale
light brown shale
brown shale caved badly
water sand artesian flow
striotly red shale
water sand
gticky red shale
red sandy shale with traces of oil
water sand artesian flow 14,000 B.day
red clay
water sand, artesian
red sandy shale
d stiocky shale i '
d sandy shale !
red olay
red sandy shsale
red stioky clay
sandy, shale
brown sandy shale
brown shale -
red shale
water sandy, artesian
red sandy shale, showing oil
water sand
red shale
red sand, considerable oil & ges
brown shale mixed
red shale caved badly
red shale mixed gravel
gand carrying some water
red sand oil colors
sand
red shale
red sand heavy oil sand at botto
gravel seemed to carry some water
red sandy shale oarrying black 0il
small gravel
red shale mixed gravel
gand last 11 f£t. carrying much black oil
tough hard brown and pink shale oil & gas
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Fd

8 inch casing set formation

Funk Benevolent (continued)

ghut offy all water 2080 ft., some gaa and oil

flowing continually from well between 10 & 12 inch ocasling, from 1720 f£t,

sand.

2108
2130
2140
2181
2187
2232
2244
2284
2285
2297
2310
2333
2363
2367
2870
2407
2414
2424
2430
2460
2475
2494
2632
2650
2598
2880
2664
2673
26885
2692
2698
2704
2730
2754
2766
2784
2798
2806
2812
2849
2881
2857
3081
3065
3075
3077
3082
3090
3088

ﬁ:xL&;Vﬁﬂéyf

2130
2140
2181
2187
2232
2244
2284
2285
2297
23510
2333
2353
2367
2370
2407
2414
2424

2460
2476
2494
2532
2560
2598
2650
2684
2873
2685
2692
2698
2704
2730
2754
27686
2784
2798
2805
2812
2849
28561
2867
3061
3066
3075
3077
3082
3090
3098
3100

10 ine. vasing cemented at 2026 ft.

kAR

red shale, some gravel ghowing some oil and gas
red soapstone shale

red sandy shale

oonglomerate shale

red sandy shale

red snadstone, some shale

red shale

red sand more oil & gas smell

red hard send, little water traces of oll
brown shale oil trace:

red stiocky sandy shale, oil & gas trace

red sticky shale, slight water, oil trace

red shale sand conglomerate

blue moapstone shale

red sand, more oil showing, gas smell

brownish red shale, oil & gas trace

red oil sand showing more oll & gas

gand little water mpparently trace gas

red sand some shale, hard, 0il trace

red sand some shale, hard, oil trace

red sandstone & shale

herd red sandstone .

red sandy shale, oil & gas showing

brown shale n n "
hard brown sandy lime
red sand slight water
brown sandy lime oil and gas showing

brown shale " n "
brown lime b " "
brown shale " n "
brown lime " " n
brown shale A " "
trown sandstone " " "

L “ L]

brown shele
brown shale 8 inch casing set at 2772 feet
brown shale, sandy lime, oil & gas show
lime . " "

trown shale A " "
brown lime some shale " " "
hard shell w " "

brown sandy lime more " " "

red sandstone, red lime, shale more oil & gas
brown lime showing " "

herd red sandy shale " "
hard red sandy lime " h
hard brown lime " "
hard red sendy lime " "
hard brown lime " "

" "

hard brown sandy lime

35

VMW




3100
3104
3115
3120
3126
3127
3145
5168
31686
31986
3216
3220
3224
. 8227
5232
3256
3240
3265
3285

3370
5392
5438

3460
8471
3477
3488
3807
3547
35672
35886
3816
58656
3872
3879
3990
4050

4102
4106
4109
4130
4152
4160
4170
4195
4207
4210
4326
4800
4670
4692

3104
3115
3120
3126
3127

3145

3168
3166
3195
3216
3220
3224
3227
3232
32586
3240
3265
3285
3810
3370
3392
3488
3448

‘5460

5471
5477
8488
38607
3647
3672
3686
88156
3866
3872
3879
3990
4050
4060
4£102
4106
4109
4130
4182
4160
4170
4196
4207
4210
4326
4500
4670
4692
4700

Funk Benevolent (continued)

red sandy lime showing oil & gas
red sandy lime more oil & gus
" "t

" " " " n
red sandy shale " " "
n ® " n " "
L] ” " 1" " n
brown sandy lime h "
hard red sandstone " "
" ”" " " (1]
L] "n " n ”"

hard red sandy lime "
brown lime showing oil & gas, hard
herd light sandy brown lime showing oil & gas
n " " ” L L4 L} L
hard brown lime "
pink soapstone shale
pink sandy shele
brown lime shele
mixed brown & blue shale
red sandy shale
brown sandy shale
hard grey lime
red sandstone
brown gray shale
hard gray sandy lime heavily setursted
red sandstone softer *
red sandy lime "
hard red sendy lime " n
hard red sandstone " "
very tough rubbery brown shale
n L 4 " " "

2 3 2 3 2 2 3 3
2 2z 232 3 132 =

2T 3 2 3 % 3 3 3 2 2

2

o
L

report misleyed, formation brown shale lime
reddish brown shale

hard brown lime

red sandstone little water break

red shele

red sandy shale

red weter sand break

hard brown grayish sendy lime

brown shale

red sendstone

light brown sandy shale

brown sandstone

red sandstone some water

red sandy shale (6% inch casing set)
hard brownish gray sandstone showing oil
brown shale

hard brown sandstone

broken sandstone

daily report mislayed

light brown sandstone

light broken sandstone

gray broken sandstone, showing more oil, gas
blew slush out of bailer & burmed

36
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4700
4727
4743
4765
4798
4820
4865
4890
4922
4960
4960
4988
4990

4

4&{/gé147¢f

4727
4743
4765
4798
4820
4855
4830
4922
4950
4960
4986
4990 gray
5018

SI1ZE

Funk Benevolent (continued)

hrown broken sandstone 27
trown sendstone, gss burns, more gas & oll 16
broken brown sandstone, gas burns 22
red sandy shale, more olil & gas 33
brown sandstone " " 22
hard brown sandy lime, gas burns 55
reddish brown sandstone " " 35
red broken sandstone " " 32
brown mixed shale, caves badly 28
gray sandy lime ' 10
blue & gray mixed shale gas burns more 28
sandy lime broken, some shale, gas burns %

broken lime shale,

CASING RECORD

mized, hard to tell, oaving in 26

DEPTH

"
15 cstesIsBGEsREPOIIOLIOIIIIITSIIST ONTE

"
12 cesasstRresssss OV ERITROIRGTOOS

(] .
10 XX ETE AR R AR A AR

TXE AR R N A

8 l.'.O.(QOO'.)C'I.'.O.I.II‘!O‘

6" ..0'...0.."Q"O.ll..l..‘l"l
4”3/!‘ ..'t.l...‘.D.ll.....‘.,l.

4-3/4 casing 6187

sluffing place 5483
: 65628

bottom

37

50-60. f't.

650 ft.

2026 f£t, cemented

2772 ¥t.

4170 ft.

5000 (Out now and drilling
with 6") ‘



5016
5030
5080
5093
5096

‘110

5126
5210
5214
5250

5265
5374
5400
5410
5418

5464

5480
5608

5662

5667
5669
5680

- 5695

5738
6780
5798
5830
58562
5905

5908

5996
6000
6012

6014
6040
6042
6060

8062
6060
6062
6066
6068
6073
6075

608
8087
609

610

M

5030
5080
5093
6096
5110

5126

5210
5214
52680
§258

5374
5400"
5410/
5418
5432
5464
5480°
5808
5662
5667
5669"
5680

5695 -

5738

5780 -

5795
5830
5862
5908
5908
5996

6000

6012
6014’

6040
€042
6050
6062

8060
6062
6066
5068
8073
8075
eoaaé

608T
6093%
81005

6136

Funk Benevolent (continued)

ghale and conglomerate caved badly

1ight brown lime

“brown shale

hard shell.

brown and gray gandy lime shale, oarrying oil and
live gas

hard grey sandy lime, showing heavy oil and live
gas burned '

gandy light brown shale oarrying oil and live gas

gand, heavy oil end gas snd turned all live gas

gand and shale mixed oil and live gas

lime with salt water that raised about 350 ft. in
hole but in a few days it disappeared as they
drilled and bailed

broken lime shale

sandy lime, some oil and gas

brown shale

gray lime

sandy lime w oo "

brown shale alaked some

gray broken 1ime carrying oil and live gas

gray broken lime " * " "

" " n

gray broken hard lime carrying some oil and live zas

hard gray lime carrying oil and live gzas

reddish gray sand, heavy oil and live gas & purned
n w L ]

_gray broken lime shale

brown lime and shale slaking some, running in
gray lime broken a little :

_ gray. reddish sand mixed showing' some oil

hard gray sandy lime .

wroken sandy lime shale )

1ight brown, sandy 1ime, April 21 (some harder)
‘pard sendy lime

.- gray water sand with gas and good oil ghowing
“ pard sandy lime 18 in a day

broken streak of shale

hard sandy lime 18 in a day :

‘broken streak, soft streak of shale carrying some
live gas

" hard brown sandy lime

gofter, ocarrylng live gas

hard sandy lime, one foot a day

gofter, carrying 1ittle live gas and little oil
showing

hard sandy lime one ft. a day

softer streak carrylng a 1ittle live gas

hard sandy lime

gofter, sarrying 1ittle 1live gas

hard sandy lime

gofter with more gas and oil showing

hard sandy lime

softer, gas burned 5 min. out of bailer

hard sandy lime

softer streak, llve gas

hard sandy lime

38

14 feet
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14

18
84

56
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6136
6147
8184
6186
6197
6200
6212

8214

6248

6400

6492

8627

6585

6643

6645

8846

close to 8650

little over 6651

6651

r

%¢>g¢4¢n%

8147
6184
glsg
6137
6200
6212
6214

6248

8400

6402

6527

65886

6643

6645
6646

6668

Funk Benevolent (continued)

broken formation, shale and lime started coring

hard sandy lime and conglomerate

hard gray sendy lime, some Jive gas

hard sandy lime and conglomerate

brown shale

hard sandy lime and conglomerate

hard sandy lime, little live gas in core barrel
tube L

hard gray ssndy lime, some conglomerate, just
started into white fossilized lime with. gas
inoreasing

hard fossilixed sandy lime, showing frequent little

leaders of live gaa and oil

gas would not burn, but more gas foam and more
0il showing all hard sandy fossillzed sandy
lime, and would not blow water out of bailer
as before

gas again became alive and burred strong out of
bailer, and blew 15 to 20 ft. of water out
of bailer, as above 6400 ft. hard sandy
fossilized lime .

gas would not burn agsin nor blow out of bvailer,
hard fossilized lime

hard fossilized sandy lime with more frequent
streaks of live gas and oil, heavier or more
oil and gas \

quite hard sandy lime, somewhat fossilized

heavy gas and oil bearing gas and oil, interlaid
with streaks of hard sandy fossilized lime

of very heavy gas and oil in porous sandy lime,
oil flowing freely, a little over

porous sandy formation carrying salty water

very hard fossilized lime ocapping carrying little
gas and oil

(from AZGS files)
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12 feet
11

2

12

3

12

2

34

152

92

35

58

58

2

over a foot
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Thick- | Depth
ness [(0)
(it)

T (D12-2935cdez.

Top soil -
Caliche

Sandy Clay.ocecemamcanmamnmmmenn -
[o)

Clay with sand.....--
Blue shale, sticky-
Blue ¢loy-ccmaneae
Sand and gravel.
Shale, sticky..caoovceranaa-

REBEEaSaBeaBan
—
=
&

13 208

Gravet and boulders. - 7 215
Shale, BLCKY e vmneccmcmanaecanaan 30 305
Clayand shale. coacoaireenaaens 60 365
Shale, SHEKY. e meeencmoaraaaaaae 110 475
Sand and gravel.. . 20 405
Qravel and sund with clay streaks. 10 505
8and and gravel 80 04
Band and fine gravel [} 600
Boulders. ... 16 815
Hard sand rocK.ceeacoacamamacaan 6 620
Total depth. . oceeaoncncananfonncnan-n 620
(D-13-28)7dbe
Surface 80il. .. ceoceomemcaemananas 20 20
Sand and houlders....... 48
Cravel and sund... 57 105
Yellow clay. ... 90 195
Clay and boulders.o...euecceeenas 45 240
Sand...... 17 257
Hard bould 59 316
Hard boulders and rock 341
ROCK. .. ceeeaccmmemrm e ammmm e 35 376
Hard rock - - 24 400
Total.... o-- 400
(D-13-29)6cdb
Clay 8l o omeemcenmnes 165 165
Blue shale 120 285
ClaY.acccccammammromzmenzoae 183 468
Sand and water raised to 100 & 14 482
Blue elayeuocemovmconacann 10 492
Sand and some water.... 6 498
Clay and gravel._... 7 505
Band and water_ 7 512
Sand and clay--- 8 518
Sand and water. 8 . 526
Sand and clay .o oo anmmaceneees 4 530
Sand..-- 7 637
8andstone...c.cvoceacoccnanmanann . 8 645
Qravel and water.. 23 568
CIAYeeaccmcanamaenne 10 578
Sund und gravel and ¢lay......-.. 14 692
Sand, ¢lay, water raised to 11 {ect. 30 0628
Tiard sandstone and elay. oo T 705
Hard sandstone and clay and :
WALET e e emmm e e 55 760
Sand, gravel, clay and some water. 40 800
Sand.... 174 974
Sand r0CK. - ccoccacammuonaasoauen 37 1,011
Conglomeration of r. shale, b.
shale, SANA. .cecvnnamcmcanaeanas 9 1,020
Gray shale and sand—ooenemiaanes 9 1,020
Bed sand with some red shale_... 22 1,051
Sand, hard streaks of quartz...... 147 1,108
Sandstone, very hard._.-eeaaeeae 27 1,225
Sand soft (some water)...c--aeeeu 50 1,275
L0} 7Y FUUUUIURUUY RSO 1,278

Thick- | Depth
ness )
[¢17] :
(D-13-29)28bbe
Sandy 108M . ..o Ceeiiirnnnaaea 3 3
Red clay.... . 181 184
Blus shale o ccceimeanann - 26 |-. 210
Fine sand—a scep of water.. - 1 211
BINO QY aneccecomcemmmmanan . 49 260
Yourse witer sund ond gravel 20 280
Sundy BrOwh CY e eeecane - 87 367
Coarse water sund and gravelo.... 13 380
Sandy brown cluy .ceeuanas - 25 405
Hard sand rock... - 2 407
Red sandy clay.. - 18 425
Iard sand rock.. - 1 426
Red 5andY €18y emanameocaceomnan 54 480
Conglomerate-rock and blue clay. 50 530
Blue granite rockceomeceeaacecaan 17 547
BUE ClAY e ccrmmmmmmmo e nan 8 558
Blue gronite roeK.camaacamcccaaaan 15 570
Coarse water gravel 3 573
Hard conglomerate, rock and biue
clay. 39 612
Coarse water Eravel. aveeereeacaen 3 16
11ard conglomerate, rock and blue
clay.-.--. 40 665
Blue granite 106K cmaaameaccccuan 5 660
Total 660
(D-13-30)28ace
Surface soil 4 4
Caliche 24 28
Caliche and boulders..ccecaeeae 44 2
Sand and small gravel - 15 87
Clay and EyPSUIM. o o cacmonacnnns 13 200
Qypsum 40 240
Biue shale 408 648
Qrey shale 13 761
Sand—hard..meacanenenscmowsaman 4 766
Congl. of soapstone, brown shale,
1ittle SANAY.ccaccmammmc e s mmmmae 9 T4
Congl. of sand, small gravel, and
brown shale 14 788
Sand 2 700
Congl. of sand, quartz and shale
Streaks. . oocaamremananen - 50 840
8and, soft, with quartz—w 12 852
Sandy quartz, hard streaks. ... 13 865
Sand, soft with some hould
(water SINA) cmeeneernecmmmanaas 22 887
Sand, hard cemented with some
Tnrge bouhlers. o coocmcacnacmaaen 4 80t
Sand, soft strenks, some water... 39 930
Cemented sund, Dard..eecececaean 68 908
TTard sand with blue shale streaks
very thin (] 1,004
Brown shale, sandY e cecaacacennan 29 1,033
Sand gravel snd granite wash,
water. 35 1,088
Brown shale 8 1,074
8ind, gravel and boulders.......- 34 1,108
Rock with some broken sand
(NAFA) ce cceemmmmamem e e aaann 30 1,138
Rhyolite (very hard) e eaecoccennan 82 1,220
Rhyolite, houlders, quartz and
some sand (White)..ccacmaaccaan 8 1,228
QGranite boulders with some mica
and brown shole .o eeceaaancensn 0 1,237
S8 e e ccammcmo e mmm e 28 1,265
Conglomerate sand, boulders,
quartz 45 1,310
Shale, retd.eeeeeann e ———— 7 1,317
Red shale and sand. B 1
Sund (WHLEE) . covnsmamamnccmamvans 21 1,354
PO} eer e vecmmcacmcamvmenes|emnmmnes 1,354

(this page from White, 1963)
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Bowie 0il Syndicate #1 (D~13-28-16bd)

100 OF BOWIE OIL WELL NO, 1, Four miles East
of Bomie, Arizona; started in 192, Twelve
miles West of San Simon Dil Viell #1.

The log domn to 28h47 was supposed to have been stolen by the two drillers who
were firad. Practically, the log was nbout as follows:

From top to 719 was clgy and shals.

From 719 to 1619 -~ 30 ft, showing oil in brown send,

2036 to 2042 was 6 f£t, showing oil,

2107 to 2237 was 130 ft., of sand showing oil,

2283 to 243l was 151 ft. of sand showing oil, The formation outside of the

sands were some clay, but mostly brown, red and other colors of shale and lime,
towards the last,

The first water sand was 90 [t, First artesian water sand was 600 ft, The
socond nrtesian water sand was 900 f£t, Six more artesisn water sands to 1100 ft,
The following is the log given by Walter M, Tuttle:

207 to 2895 gray sond carrying considerable oil and dead gas
2895 to 2900 hard blue lime
2900 to 2910 blue broken lims -~ softer
2918 to 2945 green hard merpentine
2915 to 2958 hard black lime
2958 to 2972 sond showing oil and gas (dead)
2972 to 2976 blue shale oil end gas
2976 to 2995 gray sand oil and gas
2995 to 3000 blue shale
3000 t6 3018 coarse sand showing oil and dead gas
3018 to 3020 break
3020 t6 3048 hard gray lime
3048 to 305k brown sandy shale
305L to 3065 fine gray chalkey lime
3065 to 3097 sand showing oil and gas
3097 to 3180 brown lime shale
3180 %o 3185 water sand
3185 to 3190 brown shals
3190 to 3210 asandy
3210 to 3276 bromn hard lige
83 in, casing run Drill stem bent. Shut down Feb, 9, 1926,
3276 to 3285 gray soapstons
3285 to 3292 grey sandy lime
3292 to 3322 pink lime
3322 to 3326 brown lime gas and oil shoming
3326 to 335 brown lime shale
3354 to 3370 brown shale showing gas and oil
3370 to 3398 pink sandy lime
3398 to 3110 fine gray mixed sand
3110 to 3440 pink sandy 1lime
34h0 to 3hhl pink shale showing oil and gass
3LhY to 3460 groy mixed sand |
3460 to 3470 pink, blue, brown shale i
3470 to 3480 gray hard mixed sand
3180 to 3495 pink lime shale showing oil and gas
3495 to 3500 pink lime shale
3500 to 3504 blue &nd pink shale
3500 to 3510 hard sand
3510 to 3520 blue and gray sandy shals
3520 to 3530 blue stickey shals
3530 to 35h2 pink mixed sandy lime showing gas and oil
3542 to 351611 tough hard gﬁ}ungtnmi
to 0 sandy lime erent colora

gggg to ggBS brosx shals - 3585 to 3600 shale all colors showing gas & oil (more)
3600 to 3620 gray asndy 1ime showing more gas and oil ‘
3620 to 3623 gray lime shalo showing more gas and oll
3623 to 3625 brown lime shale showing more gas and ol
3628 to 3682 brown sandy lime shale showing ges and oil considerable
3682 to 3605 brown sandy lime " " U
3705 to 3710 shale
3710 to 3713 hard gray lime :
3713 to 3740 sendy lime shale shoming gas and oil
3740 to 3746 blue end gray soap;tone ghale showing gas and oil

6 to 3750 hard gray lime shale
g;go to 3765 blue End gray shell and sandy limo - showing gas and oil
3768 to 3777 blue sonpatona shale - showing gas and oil

-l -~
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10G OF BOWIE OIL WELL No. 1 (cortinued)

3777 to 3790 grey sandy lime - Showing gas and oil showing
3790 to 3792 shale - Showing ges and oil

3792 to 3812 all colors sandy shale - showing gas & oil
3812 to 3820 brown shale - showlig gas and oil

3820 to 3835 lime shell mixed showing ges and oil

3835 to 3845 green lims shell ghowing gas and oil

3815 to 3852 green lime shell - showing gas and oil

The following 13 the only log thé Utah Petroleum Corpl (Sand to be & subsidiary
of all major Co,) would give us, 1, 8. W, Funk, was at the well every day and
they went guite régularly through sbout-10 of grey lime and then alternating vi.th

sbout 10 to 15 ft, of green 10 t6 15 ft of green oil honey combed oil rock heavily
saturated with gas and oll, - - °~ : : : ]

The artesisn water had been standipg on the ges and oil for & year or more and the
man who ran it would not let Mr, Tuttle shut the water off and test it, The above
corpl before drilling got a string of 6 inch casing and a control head and set it
on the 1lime 4t 3852, then drilled about 25 feet into fresh sands and then swabbed
the water down 1400 ft, and it begun blowing over the dorrick about 20 ft, They
ghut it off and filled the hole with water dnd sent for the directors from San
Francisco and Salt Lake City end again swabbed it down sbout 1400 £t and it again
started blowing over the top of the derrick sbout 20 ft, They again phut it off
and filled the hole with water and began drilling two shifts night and day, Before
storting to drill they again put the swab on and swabbed it domn 650 ft, and it
again started to foam up saveral feet, and they shut it off and filled it with water
and went to drilling, Tuttle was not on the job from 3852 and on, The log I got

was as follows:

3852 to 3057 green sand - heavily saturated with gas and oil

3857 to 3098 green send heavily paturated with gas and oil

The entire sump hole was always coversd with heavy colors like a peacaock,
3858 o 3861 green shnd porus showing heavy oil and gas.

3861 to 3872 green sand porus phowing heavy oil end gas,

3872 to 3077 green sand and 1ittle shale - showing heavy oll and ges.
3877 to 3879 green send and shale t v vt
3879 to 3884 green send fn
3881 to 39l greer sand and lime " " v
39hk to 3946 green sand showing gas and oil
3946 to 4100 green sandy 1ime " " noow o

They stopped in gray lime, Pulled the casing up about 3 ft. and left all the
artesisn water in the hole again and stopped drilling.

1 em positive the log they gave me is nob correct for they do not give the lime
and green sands alternately as 1 bBtated above as I was on the Job every day and
gaw it tested.

This well was south of the apex or where the -old gas crack 20 miles long occurred
sbout 50 years ago, aboub ), miles towards the fault 1ine which was at that place
about I} miles from the fault line, bub being on a slent towards the fault line
was shallower than the San Simon 01l Well No, 1 which is close to the gas crack
and apex or in the bottom of the basin,

The entire structure, according to our geologist David Gistavison is about 28
miles long and averages 8 miles wide under the great artesian water belt, The
Valley is lsvel and San Simon well is close to the center of the unbroken part

of the Valley.

LU L] 1" 1}

s/ 8, W, Funk

(from AZGS files)
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Thick- | Depth
ness (it)
)
(D-14-31)16dce
GrAY ClaY.anenancccamamasnnmnenaas 8t 1
Light brown clay, some pebbles.. 17 78
Struck first water, 74 feet, raised
to 68 feat.

. Brown clay, some gravel.....-..-- 10 88
QGravel showing caliche...ecuneeas 10 08
Calieho. R, 4 102
OIBY Cl8Yeceaccccmemenanaensemaes 8 110
Blue clay. - 213 3
GrAY ClBY . ccacunanncnannnsnmanes 49 3712
Sand and S0mMe Watelem—nerae-nen- 375
Blus clay 9 384
Qray elay.cecmncaconeenn 10 304
Brown ¢lay...ecccamesan 28 420
Yellow clay showing so! 151 748
8and, second flow to top; bucke!

test 10 gpm.. SN 3 574
Brown sand. 10 584
Yellow clay.- 58 - 640
Yellow clay s 10 650
Yellow sticky clay.....- P— 17 667
gand showing some black shale... 1 668
Yeilow clay 15 883
Water sand, 10 663
Yellow cla¥.camanaen 5 808
Grayclay.oeo.-- 16 714

ter 2 718
Yeilow sticky clay_... 5 721
Sand, small 80W.cmee-.- - 5 T28
Medium bard gray clay. _— 5 731
Yellow stick: - 18- 747
Small loW.nceaue- - 5| . 782
Yellow cla¥eauaane - 23 775
Dry water sand... - 4 770
Yollow Cla¥..c ecsumaemcrmsanoasns 17 708
Yellow clay shawing brown sand.. 20 818
Some gand sBOWINg gravel—aece. 2 818
Yollow ClaY-ueecsaaraannee - 15 833
Dry sand, very bard. ... - 12 845
Yellow sticky clay.oeewenman 7 852
Yellow clay and sand, no water. 5 857
Yollow sticky clay.ceamaaaa 25 882
Flow to the surface, 3 gpm 3 885
Sand, N0 WalEl.cmeeumman - 2 908
Sand 15 023
8and and gravel...coccaaae- —- 51 928
Very fine sand, some clay and fine

gravel, ted 812 1,740
Cemented sand and gravel up to

3or 4 Inch 25 1,765
Cemented sand and €l8y..cceaman 10 1,776
Cemented gravel up to 2inches ... 5 1,780
Comented sand and clay.cecuaee 25 1,805
Cemented sand, clay and gravel

up to 34 of an ineh .o vccnaaa 51 . 1,810
Cemented 3a0d, Cl8Y . accacmaases 20 1,830
Cemented sand and gravel, not

MUCH Cl8F amencomammmeamennaee—n 5 1,835
Fins sand and clay cemented to-

get! 188 2,000
No water was encountered below

928 feet.

Total 2,000
(D-14-31)35bee
108 108
4 n2
38 150
30 180
Bloe clay.
118 518
520
625
63t
678
684
708
712
krzd
728
32
750
ket
780
800
800
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Thick- | Depth
ness (1t)
()
(D-14-32)16cab
4 4
21 25
3 28
64 02
14 108
111
33 144
5 149
52 201
7 208
22 230
87 317
11
| 4
12
Clay and gravel.... .. 420
Sand and gravel (water 40 480
Rhyolite. - ——- 5 4
Total oo ceceeaaccncmcccnes|foaacsann 485
(D~13-31)21can
55 . &8
15 70
15 83
- 12 97
Qray sosupy gumbo sha 38 135
Qreen gumbo, apple gree 15 150
Gray gumbo shale....... - 85 25
Water sund and water. 8 243
Blue sundy shale. ... . 17 260
Blue gumbo shale ——- 60 320
Light red shale with fine sand.... 10 330
White gumnbo shale or bentonite. . 25 355
Light red sandy shaleeeccemaaana- 15 370
Light gray shale. . oaaemccaaenas 3 373
Light red conglomerate gravel—

SOMO SANA . o veemceeencccanannae 47 420
Conglomerate. 20 440
Conglomerate, gravel, sand with

cluy. ———— 468 906
Rhyolite. o ccceecccicmncnccanaas 374 1,280

Total 1,280
(D-14-31)3aba
Soil, clay and gravelecaeeecnacaae 80
Sand, gravel and clay Jayers 80 160
Blue, brown and green ¢lay...... 240 400
Sund, gravel and cluy. layers...... 335 735
Total T35

(this page from White, 1963)




D a- 1Y

LOG OF STATE DEEP ARTESIAN TEST WELL COCHISE CONTY
8 Miles SE of San Simon 01l Weil No, 1 AL.Te

SW-9E-16-145=-31E
175 Ft. of stove pipe 16 in.j; 1189 ft,
of 10 in, casing in the well, LO Ib.
weights 1592 ft, of 8 in, casing

0
61

gray clay

light brown clay, some pebbles
light brown clay, some psbbles
brown clay, some gravel

Struck first water 7l ft. raised to within 68 ft. of top

gravel showing calichs

caliche-

gray clay

blue olay

gray clay

pand and some water

blue alay

gray clay

brown clay

yellaw clay showing some gravel
sand, sscond flow to topj gauge about i lbs test.
bucket test 10 gal, per min,
first showing of oil in brown sand
yollow clay

yellaw clay

yellow clay showing some sand
yellow sticky olay

yellow sticky clay

sand showing some black shale, light flow to surface
yellow clay

water sand, small flow

yellow clay

gray clay

gray elay

dry water sand

yellow aticky clay

sand, small flow

medium hard gray clay

yellow sticky clay

small flow

yellow clay

" dry water sand

yellow clay
yellow clay showing brown sand (oil showing)
some sand showing gravel
yellow clay
dry sand very hard, no water
yellow sticky clay
yellow clay and sand, no water
yellow sticky olay
flow to the surface, 8§ gal. per min,
gsand no water
sand
gand and gravel
sand
sand, gravel, some red clay and sand
some sand showing blue clay
granite sand
sand
red clay some gravel
dry sand
blue clay and some sand
yellow sticky clay
very fine running sand
very fine running sand
gray clay
white lime
very sbticky clay
-]l -
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Log of State Deep Artesian Test Well COCHISE GOUNTY

10 - 125 caliche or white lime

1428 160 fine rumning sand

1460 1468 sticky clay

1468 1550 fine sand

1550 1566 yellow olay

1566 1610 sand and olay showing granite and llme pebbles
1610 1645 clay and sand

The log from now on was furnished later in full but does not fully correspond
to the above and the following ia givens

928 1740 very fine sand, soms clay and fine gravel cemented
together in places and sand heaved up in casing when -
casing was moved,

1740 1765 . cemented sand and gravel up to 3 or li inches; coarse
material encountered
1765 1775 cemented sand and clay
1775 17680 cemented gravel up to 2 in,
1780 1805 cemented sand and clay
1805 1810 cemented sand, clay and gravel up to 3/l of an inch
1810 - 1830 cemented sand, clay slightly darksr than before, and
) more of & brown color .
1830 1835 comented sand and gravel, mot much clay, gravel up to 2n
1835 2000 fine sand and olay cemented togsther ;

About 10 different water stratas were encountered, some of these did not flow, coming
up to within about to the top of the casing, No water was encountered below $28',
Originsl samples of formation ocan be seen by calling at the University of Tucson,
Arizona,

P.8, It is believed by oil men that a rumbsr of ths formations called clay were
shale since the driller was not an oil driller previously, Tha heaving up of the
pand was possibly gas pressurs, from those who saw 1t,

According to the Bowle Well, the cementing together of the sand mentioned, possibly

might be the same as the porus o1l sand found in the Bowie Well. It has been told
by local residents that other oil sands were found in this well with good oil

showing.

a/S. W. Funk

(from AZGS files)
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Artesian well ln town of Sen Simon. lortheust cormer Wi
s section 81, T. 13 S.. R. 31 ., Y. & SR upilled tc depth of

G 860 feet. (Date drilled not available).

Log of Well.
0 65 5011 wnd clay’
65 70 Clgy -
70 - . 145 Sand and zravel; watermising to within
. 65 faet of surfaca.
145 . 573 Blue cluy and shale foul water
573 376 #ine sund small flow of water to surface
576~ 660 Joint olay, &ray :
660 662 Fine sand scall flow of wafer to surface
662 - . 700 Yellow clay with ciliche pebbles.
700 . 705 Coarse sand
705 720 Caliche and alay
770 718 Coarse sand - no watar
8778 843 Hard oluy and conglomerate
843 : 869 Coarse sand flowing 125 gal.water per min.
8-5/8 ingh casing in hole.
Ryan, et al Well Notes from Bob Themas reports

' COCHISE COWNTY

SE: Nwk Seco 3by To 1 S.y Ro 30 B, 9 miles 8, of San Simon, at mouth of wood canyon

Using Okell "K" Rotary, Has 15 sections of state land under lease and 7,680 acres
govte land, Drilled Septe, 1930 to Feb, 1931,

Log is a rough recapitulation of the Bob Thomas report.

0 Lok Valley £1i11, 834" casing sst to hol!

héo Drilling in ‘hard sand

520 "Heavy showings of oil and gas", From 360!
encountsred 23 gas pockets,

650 "Drilling for 6§" casing”

700 Passed from thick bed of conglomerate into sandy
limestone, Gas and "cats eye showings" encountered,

850 In conglomerate, bottom of conglomerate encountered
below above ls,

930 In sandy hard limestone with stratas of hard shale

990 In lime conglomerate,

(from AZGS files)
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‘Fitzwater-Thayer #

San’ Simon Valley

See, 6, To'1'S., R 31 E, COGHISE COUNTL

Sample =
Washed diteh
Samples from 200117501

Core samples-unkncwn depth,

#8

#9

#10
#11
#2
#13
#1h
#15
#16

#7

#18
#19

#20
#21
#22
#23

#2l - l100s
Sumple from L1004

By L. A. Heindl

50% undsr 2 mm, 50% over 2 mm.

Undsr 2 mm: generally well roundeds
Sand grains, also some angular fragments,
probably broken by drilling. '

Over 2 mm: No well rounded, sume subangular,
mostly sharply angular. Occasicnal pebble
fragments with one surface rounded, the reat
angular, Material predominantly volcanicy
few granitic, few Paleozcics

Alluvial £i11 - volcanic wash,

Yellow gray, volcanic tuff, some fragments up
to 1", Bedding horizontal?

Yellow gray volcanic tuff.

Pinkish, ysllowish volcanic tuff,

Pinkish volcanic tuff=many coarse fragments,
Pink volcanic breccia; soms quartzite.

Pink volcanic breccia,

Gray=brown volcanic brececia, much secondary
¢rystalline calecite., 2" max. N
Volcanic breccia undarlying csarse gray tuff,
Contact dip about 109,

Pink gray breccia.

Pink gray breccia; no calcite,

Pink gray breccia; no calcits,

Pink gray brescecia, no calcite.

Tightly cemented -gray breccia, some epidotization.
Dark gray vesicular basalt; calcite zeolites,
park gray vesicular basalt, calcite zeslites,
Coarsely fractured dark gray felsite with heavy
caleite veining along frastures. May be a wnarse
breccia,

Volcanié breccia, dark gray or crarsely fractured
felsite,

Fractured dark gray felsite.

Coarse pale reddish brown breccia, (Fractured
rhyolite porphory?). '

Pale reddish brown rhyolite porphutye

Pale reddish brown rhyclite perphiry.

Pale reddish brown rhyclite porphory.

Sample from 4100+ depth.

Fractursd dark gray felsite, Some evidencs of
very high angle, (75=80°) flcw lines, if cores
vertical, ’

Same as #23.

Same as #23.

M.ter ‘These samples wers checked by "Red" LaMance, of San Simun Petroleum Coog
Druglas, who was the driller on the Fitzwater well, From memury, he indicated the
fa)lawing, along with his interpretation of the cores.

ibove 2800% +

2000+ -

Betwssn 2800% and 3000!
Aboat, 1100

360N e 32007 &
42003300 -
1300t near botbuim
Botlum of hole

Cores 3 and kb uyalley £illt,

Core 8 URottom of valley £ill",
Core #15 - UFirsl solid formation®,
Cora #19 WCemented gravell,
Cors #18 W\Massive shals',
Core #21 uTight biecwn shale's
Core #18 UShales®,
Core #23 "Shale',

(from AZGS files)
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 SAMPLE
. +U.S5.G.S.- GW .
Field or Owner's \ -No. 3-S5 . 5/mon -~
Well L.oc No. (27- /4 -32)/6 cad
Map e S
General Iocatlon /0 m SE Saan

Cochise : -County, State ol Hesz

/77»/ 4’,4/£I<xsw4sec o 'I‘. ( E)E 3z &
Driller .o = T W

Owneré’/ éa..: ]

Type well: (W TH GW, Other

Rotary, @ Dug. Hole diam.

Depth Z/,{ WL 3,80

Water at to Materiai

Collectéd oY o fisan Dalef -2£-55 :
& Yes? :

Partial collection: > No
Missing samples
Number boxes in Iot. -

“Procedure and disposition v
Wash Meg analysis, Detailed analysis

Samplex 1 or.2; Envelopes & ng
Estimate Tines from -

‘ Calculate fines from to
. -.... Casing Record . -
. Size™. - . from - - to N Length
. Size . - from - to Length -
| Size - - from. to . Length
i .- Finish .
| Perf. size:.  x from to
i Slot dize: ~ . x from - to
Screen size: x from to
" Open hole: Diam.  from to

| REMARKS AND L.OG ON REVERSE

(
3” /‘//:/‘:, / Dﬁ

o-4 - A

2 25 - Sandy Sy

2528 - ‘7/»/9/

28-92 - Sandy )

g2 . b - white St

Jobo 1 - Sans ok
Lt 14~ Sand ) some chay

/44 -/2F - grave!
(A9 - REl - Sars o some sy

2or- 208 - Sed £ rave! (oarter)
209-230 - fard /acdaé .s‘a.méé‘aneaﬁ-q)
£30-317 - Sand & grave/ (esciarns)
317- 329 Sand greve! & by
329-335~ ém{/aué.z sandl (Some wwtier)
285~ 212 Sand & pmvel (wwrer)
A2~ 220 - oy §F grece/
F20 -t~ Sand & e/ (s

Pl - #b5"- red f»w////é

(from AZGS files)
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No, 1 TEST WELL

PORTAL DRILLING CCRPORATION -

Located: Section 9, Township 16 S., R, 31 Eo; G&SRBLM.; Cochise County, Arizena

Froms

2799
2809
2816
2823
2835
2811
2847
2868
2876
2893
2900
2906
2912
2918
2923
2928
2938
2953
2962
2968
2979
2983
2996

3005
3015
3050
3059
3070
3075
3082
3090
3103

Tos

2809
2816
2823
2835
28L1

Formation:

Lime

Lime Sand

Lime :

Sandy Lime (White)

Lime

Diatomaceous Clay - Mud Temperature 120°
Sandy lime

Lime Shala, (White)

Lime

Wnite Lime Sand, hard - Mud Temperature 112°
Lime

Lime ~ Shals

Hard Lime, Whits - Mud Temperature 120°
Lime

Sandy Lime

White Lime = Hard - Mud Temperature 120°
Lime = Mud Temperature 120°

Shale & Lime (Red Shale at 2962, soft and sticky)
Shals ~ Lima

Lime & Shalé = Mud Tempsrature 120°

Lime - Sand, Cuttings settle rapidly
Lime ~ Mud Temperature 120°

Lime and Shale, Hole caving badly at 2996'
Mud pumped behind oasingo

Sandy 1lime

Red Sandy Lime (3050, Light Shale)

Rad Shale

8-5/8% Casing = Under-reaming

Red Sandy Shals

Red Shale

Shale - Shells

Sandy Shale - Slight rainbow, 3103' Under-reaming 3103¢

Brown Lime, Hard

Sandy Lime

Sand

Sandy 1ime - hard & sharp
Sand

Shale

Sand
Brown sand
Sandy lime
Sand

Rad Sand

(from AZGS files)
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LOGS OF DRILL CUTTINGS IN AZGS REPOSITORY
Logged by RCH, 1996

The following are logs of drill cuttings in the Arizona Geological Survey cuttings repository. Although
the cuttings can be quite useful, these points need to be kept in mind:

- The cuttings generally reflect an average or composite sample over an interval of anywhere from
five to fifty feet. Any bedding or changes in lithology of a finer scale than the sample interval are
lost in the mix.

- The samples are commonly washed, or dipped from a container with water present. Thus, some
or all of the fines, and soluble minerals like salt, may have been removed, making the samples not
truly representative. Information on sampling methods are generally not available, and methods
vary widely among drillers.

- Sloughing or caving of a layer can contaminate samples below that layer, especially if the drill
stem is raised above the layer or removed as in changing a bit. During drilling, loose material may
be dislodged by friction with the drill stem or by circulating fluids and become mixed with cuttings
from the current depth.

- There is a physical limit on the size of particle that can make it into the small sample vials, so
some coarser material may not be represented.

- Commonly, samples are not taken over the entire depth of a hole, so some intervals are missing.
- Color of the cuttings is largely a judgment call and varies from person to person and with
lighting conditions.

- Some cuttings were not logged if detailed logs were already available in AZGS files.

Soto D-3-22-31¢  AZGS file #210; drawer B-10; 62 samples, 230-370 fi.

0 -230 no samples
230 -470 clay, silt; light brown; weakly consolidated; mod to strong fizz with acid
480 - 510 1/2 light brown clay, silt; 1/2 white limestone

520 - 550 clay, silt; light red-brown; minor limestone; strong fizz
560 - 870 white limestone, partly recrystallized to clear; minor clay marl; minor gypsum
730°

Pool at Calva D-3-21-9d AZGS file #211; drawer B-10; 17 samples, 70-240 ft.

0 -70 no samples

70 - 80 gravel

80-90 ~ sand and gravel

90 - 130 silt; light brown; strong fizz

130 - 140 medium sand

140 - 200 silt; light brown; strong fizz
200 - 210 sand and gravel

210 -240 silt; light brown; strong fizz
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Safford City Well D-6-28-5bed  AZGS file # 694; drawer C-47; 16 samples, 85-173 fr.

0 -85 no samples
85-173 coarse sand to med gravel (volc rocks); no fines

Smithville Canal Co. D-6-25-36¢cbb  AZGS file # 495; drawer C-78; 79 samples, 235-2160 ft.

0 -235 no samples

235 -423 silt to fine gravel (mostly volc); dark brown-gray; very poor sample return
450 - 701 silt to fine sand; unconsolidated; strong fizz; very poor sample return

701 - 825 fine to coarse sand; minor fine gravel

850 - 1650 anhydrite/gypsum; minor silt; no fizz with acid; no limestone or salt noted
1650 -2160  volc rocks

Whitmore #1 State D-7-25-6caa AZGS file # 4298; drawers P-14, 15; 73 samples, 10-760 ft.

0 -10 silt to fine sand; med-dark brown, strong fizz
20 - 40 med sand, mostly qtz; light brown

40 - 50 silt, minor sand; brown; strong fizz

50-60 fine sand, mostly qtz, light brown

60 -70 silt; light gray; minor sand; very strong fizz
70 - 100 silt to fine sand; brown,; very strong fizz

100 - 760 clay, silt; gray-brown, red-brown below 200’; strong fizz; slightly salty (77) 740°

City of Safford D-7-25-27dad AZGS file #2298; drawer F-12; 88 samples, 130-1396 fi.

0 -130 no samples

130 - 140 silt to very fine sand; abundant mica; very strong fizz

140 - 160 fine sand (mica +qtz); light gray brown; strong fizz

160 - 230 silt and fine sand, minor clay; light gray; abundant mica +qtz; very strong fizz
230 - 240 silt and sand; gray-brown; weakly consolidated; strong fizz

240 - 270 clay, silt, minor very fine sand; gray-brown, strong fizz

270 - 300 fine sand, some silt; strong fizz

300 -310 clay-silt, brown; strong fizz

313 - 1206 silt-clay; brown; minor white gypsum slivers throughout ; strong fizz
1206 - 1396  fine sand (qtz + mica); light brown; very poor sample return

No Name D-7-26-26aaa  AZGS file # 1580; drawers D-47, 48; 79 samples, 250-2240 ft.

0 -250 no samples

250 - 260 sand to fine gravel (granitic/gneissic)
260 - 500 no samples

500 - 510 sand, fine to coarse (granitic/gneissic)
510 -1035 no samples
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APPENDIX C

LOGS OF WELLS WITH CUTTINGS
IN THE AZGS CUTTINGS REPOSITORY






1035 - 1080
1080 - 1110
1110 - 1570
1570 - 2240

Ann Chlarsen

sand, silt-clay; poor sample return

sand, clay-silt with clear and white gypsum; poor sample return

gypsum (selenite common); minor clay, silt; minor sand

clay-silt; strong fizz; mod consolidated; brown-gray; gypsiferous; very salty

- salt crusts and disseminated salt crystals in clay 1895, 1925, 1970, 2015,2060
- pure salt or clayey salt at 2075, 2090, 2105, 2120-2150,2195-2225

D-8-26-6¢cbc  AZGS file # 496; drawer C-78; 58 samples, 10-651 ft.

10 - 96 clay-silt; red-brown; very weak fizz

107 - 160 clay-silt; gray; very strong fizz

160 - 172 silt-clay; brown; very strong fizz

172 - 239 clay-silt; gray, very strong fizz

250 - 282 silt-clay; brown

282 - 651 clay-silt; tannish gray to gray-tan; strong fizz

RR#6 D-8-26-7dda AZGS file #1701; drawer E-19; 80 samples, 19-1382 ft.
0 -19 no samples

19 -59 fine silt; light brown; unconsolidated; weak fizz with acid

73 -133 silt, clay; tuffaceous (?); med gray

133 -223 quartz sand; gray

223 - 269 silt; light gray-brown; weakly consolidated; mod fizz

269 -319 quartz sand; gray

319 -334 clay, silt, minor sand; med brown-gray; tuffaceous (?); strong fizz
349 - 364 quartz sand; gray

364 - 379 silt, abundant mica; tuffaceous (?); med brown-gray, weak fizz
379 - 810 fine to coarse sand

810 - 1331 silt, minor gray tuff, med brown; mod fizz

1331-1336 light gray tuff, some brown silt

1336 - 1352 silt; brown

1352 -1382  sand; brown

Cactus Flat - RR #2 D-8-26-8acc  AZGS file #1502; drawer D-20, 54 samples, 0-829 fi.

0 -122

122 - 137
137 - 182
182 - 212
212 - 287
287 - 423
423 - 483
483 - 498
513-543

tan silt-clay; strong fizz

fine to med sand, granitic/gneissic

tan silt-clay; strong fizz

1/2 brown-gray sand; 1/2 tan silt-clay; mod fizz
silt-clay; light brown; mod fizz

silt-clay; gray; very strong fizz

silt-clay; light brown,; strong fizz

silt to fine sand; gray-brown; strong fizz

fine sand; gray
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543 - 829 clay-silt; brown-gray; strong fizz

RR#5 D-8-26-8bdd AZGS file # 1708, drawer E-18; 46 samples, 0-1399 ft

[note: many intervals not sampled]

0-19 fine sand; gray

19 -61 silt-clay; tan; mod strong fizz
76 - 106 sand; gray to brown
121-136 silt; brown; no fizz

136 - 151 med sand; brown-gray

151 -166 fine sand, minor silt; weak fizz

166 - 181 clay-silt; red-brown; weak fizz
181-272 silty clay; gray brown; weak fizz
272 - 287 clay-silt; red-brown; weak fizz

287 - 377 clay-silt; gray-brown; very weak fizz
377-392 clay-silt; red-brown

392 - 407 sand to fine gravel; gray

407 - 431 sand, minor clay-silt, gray-brown

482 - 497 clay; gray-brown, strong fizz

497 -512 sand, med to coarse; gray

542 - 573 silty clay; brown-gray; strong fizz

603 - 618 sand, med to coarse; gray-brown

633 -678 clay-silt, minor sand; gray; very strong fizz

693 - 708 med sand, granitic/gneissic, mostly qtz; gray

723 - 798 silty clay, some med sand; gray-brown; very strong fizz

798 - 813 med sand, granitic/gneissic, mostly qtz, gray
813 -1098 silt-clay; gray-brown; strong fizz

1098 - 1113 fine sand to fine gravel; granitic

1248 - 1384  clay-silt; brown; very strong fizz

1369 - 1384  fine to med sand

1384 - 1399  clay-silt; brown; very strong fizz

R.G. Layton D-8-26-33cded AZGS file # 2306; drawer F-11; 38 samples, 0-1200 ft.

0 -50 fine to med sand; light brown

50-90 silt to very fine sand; tan

90 - 420 silt; tan-gray; weak fizz

420 - 450 silt to med sand; brown-gray; weak fizz

450 - 475 silt to mod sand, tuffaceous (?); gray; mod fizz

475 - 1060 silt to fine sand, tuffaceous (?); brown-gray; mod fizz
1060 - 1200 silt, minor very fine sand; tan; mod fizz
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BLM D-8-28-29dbd AZGS file #2930, drawer I-46; 61 samples, 5-600 ft

0 -5 very fine sand

10 - 20 med to coarse sand

30-60 fine sand

70 - 100 silt-clay; light gray; mod to strong fizz

110 - 120 gravel

130 - 140 silt-clay; gray (tuff?)

140 - 150 gravel, fine sand

160 - 350 silt-clay; light gray to tan-gray; (tuffaceous?)

360 - 600 fine to coarse sand, some gravel; (looks more volcanic than granitic)

El Paso Natrual Gas D-9-26-5b  AZGS file #2940, drawer I-43; 20 samples, 20-400 ft.

20 - 400 clean sand, granitic/gneissic; fine to coarse

Phillips #A-1 Safford D-9-26-16ab AZGS file #4207; drawer N28-30; 618 samples, 45-8380 fl.

45 - 8380 sand to fine gravel; granitic/gneissic; remarkably uniform grain size, color, and
composition throughout. (samples have been washed, so no fines are present ?)

Tenney #2 State (?) D-9-27-36dc  AZGS file #2945; drawer 1-45,46; 268 samples, 280-3480 fi.

[Note: samples may be a composite from Tenney #1, #2, and #3 77]
0 -280 no samples
280 - 470 sand, fine gravel; gray
470 - 530 clay; gray
530 -570 clay with abundant gypsum; gray
570 - 830 clay, anhydrite, gypsum; gray [anhydrite starts at 1200’ in Tenney #3]
830 - 3470 anhydrite, minor clay and gypsum
[T.D. Tenney #1: 630’ (supposedly not sampled), Tenney #2:1090°]
[salt not seen in this set of samples as is present in Tenney #3 samples - very
suspicious]
[samples below 1090° must be from Tenney #3]
3470 - 3480  clay, decreasing anhydrite; gray

No Name D-13-28-14cbd AZGS file #1875; drawer E-22; 18 samples, 815-1000 fi.

0 -815 no samples
815 - 1000 sand, fine to coarse; poorly sorted, granitic; light brown-gray
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Jones Enterprises D-13-28-15dcc  AZGS file #1823; drawer E-15; 43 samples, 180-805 ft.

0 -180 no samples

180 2/3 silt to very fine sand; 1/3 gravel; gray; strong fizz with acid
190 - 250 clay, silt, minor sand; brown-gray; mod wk fizz

250 -260 clay, silt, 1/4 gravel; light gray

260 - 280 clay, silt; tuffaceous; It gray; strong fizz

280 - 300 clay, silt, some gravel; It brown-gray; mod strong fizz
300-310 clay, silt, minor gravel; med brown

320 -335 silt to sand; It gray; caliche cement or calcic paleosol (?)

335-360 clay, silt; It brown-gray
360 - 535 no samples

535-555 silt to sand; It brown; mod fizz

555-715 fine to med sand,; It brown; granitic

715 - 765 very fine to med sand, minor silt; weak fizz
775 - 795 fine to coarse sand; granitic

795 - 805 silt to sand; weak fizz

San Simon School D-13-31-30c  AZGS file #3972; drawer N-4; 23 samples, 400-625 fi.

0 -400 no samples

400 - 500 sand, silt; brown

500 - 520 silt, fine sand; It brown
520 - 540 sand, minor silt; 1t brown
540 - 625 clay, silt, sand; brown

Fitzwater #1 D-13-31-31-dca  AZGS file #27; drawer A-5; 264 samples, 1733-4100 ft,

0 -1733 no samples

1733 -1788  sand and clayey silt; weak to mod fizz
1788 bedrock contact

1788 -4100  volcanic rock fragments

Arizona Oil and Gas Development #1 State D-14-30-36aad AZGS file 337; drawer A-23;
249 samples, 0-7580 ft.

0-17580 Volcanic rock fragments
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D.W. Conway

D-14-31-34acc  AZGS file #1029; Drawer D-48; 50 samples, 490-1000 Ft,

0 -490 no samples
490 - 1000 tan silt-clay; minor sand; strong fizz

Barnes D-14-32-19daa AZGS file # 1722; drawer E-20; 61 samples, 0-755 ft.
0 -170 sang and gravel

170 - 315 silt-clay; brown-gray; some sand; strong fizz
315-340 sand and gravel

340 - 380 silt-clay; light brown; weak fizz

380 - 440 sand and gravel

440 - 450 silt-clay; brown; strong fizz

450 - 460 silt-clay; strong fizz

460 - 470 silt-clay; brown; strong fizz

470 - 485 sand, gravel, brown silt

485 - 550 silt-clay; brown; strong fizz

560 - 625 sand and gravel

625 - 660 clay-silt; brown-gray; minor sand; strong fizz
660 - 690 clay-silt; brown; minor sand; strong fizz

690 - 720 sand, fine gravel

720 - 755 clay (tuff?); brown-gray; no fizz

BLM D-15-32-27dcc AZGS file #2603; drawer H-20; 20 samples, 0-200 ft.
0 -20 fine sand; It brown

30-50 sand to gravel; dark brown

50-60 white tuffaceous marl

70 - 200 sand to gravel
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