















































(top of the bedrock) is about 3 m above active channels, although surficial alluvium may
be higher.

Holocene Alluvium

Map units Y, Y1, Y2, Ys

Two Holocene age surfaces have been observed in the Table Top area. Y1 units are usually
present as stream terraces adjacent to active washes, and Y2 units comprise the actual
washes. Extensive Holocene fans are common adjacent to Vekol Wash, and active fans
mapped as MY surfaces are dominated by Holocene alluvium in the northwestern portion
of the mapping area. In some cases, it was not feasible to separate these units and they are
grouped into a single Y unit.

Y1 (early to middle Holocene)

Y1 units are common as stream terraces adjacent to the mountain front, and as larger fan
surfaces in distal positions. Much of the younger, Holocene aged alluvium is transported
out of the mapping area to distant valley floors. Y1 terraces are about 1m above active
channels, and may be up to 1.5 m thick. A pebble lag covers the surface of gravelly
deposits, but in the western portion of the mapping area near Vekol wash, Holocene
deposits are sandy and a lag is absent. Holocene alluvium is primarily composed of schist
gravel, reflecting the erosion of the core of the Table Top Mountains. Very lightly
varnished basalt cobbles are present in most areas (the notable exceptions being the far
northwest and southeast corners of the mapping area), and granite, limestone and
sandstone are locally present. Soil development on Y1 units is minimal. A thin yellowish
brown A horizon overlies a very weak cambic horizon, which might be slightly reddened
or have weak, blocky structure. Carbonate has been leached from the upper 15cm of the
deposit, and redistributed as very thin, discontinuous coatings on clasts (in gravelly
material) or as fine filaments (in sandy material) to a depth of 1m or more. A buried
petrocalcic horizon is frequently present below about 1m depth. The soils are classified as
Torrifluvents and Camborthids. A representative pedon is described in Appendix A, Soil
Profile S-6.

Creosote dominates Holocene-age surfaces, especially on distal, sandy fans. Bursage may also
be common at higher elevations or on gravelly deposits. Palo verde, ratany, saguaro, and
Opuntia spp. make up a lower portion of the cover (Veg sites 91-V1, 91-V2, 99-V1, 99-
V2; Appendix B).

Y2 (late Holocene to present)

Included in this mapping unit are active stream channels (where they are wide enough to be
resolved at the scale of mapping, about 12m), and associated very recent terraces.
Channels tend to be braided and anastomosing, with small "islands" of low terraces (<0.3
m) present within and adjacent to the channels. All older surfaces are dissected to some
degree by active channels which could not be mapped; this contributes some heterogeneity
to the surface characteristics of those units. Y2 channels represent the local base level of
erosion, which varies aross the mapping area. Channels with the lowest base level of
erosion have their headwaters in the upland areas of Table Top Mountain, whereas on-fan
drainages are often elevated, particularly where channels drain Mo or older surfaces. In
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some cases, bedrock or caliche controls the base level of these washes, and in the
southwestern portion of the mapping area, relatively narrow canyons have cut into deeply
cemented Quarternary alluvium. Where bedrock is exposed in stream channels, a thinly
veneered pediment or strath terrace may be observed in cut banks.

Ys

Ys represents landslide deposits that have probably occurred during the late Holocene. They
occur on steep slopes of old alluvial fans which are being undercut by stream action.
Basalt boulders which were transported and fractured to produce fresh surfaces are lightly
varnished, similar to the varnish on boulders on the youngest stream terraces. Thus, the
slide areas appear light colored on aerial photographs.

Landscape Evolution and Age Correlation

The age of an alluvial geomorphic surface is generally considered to also represent the age of
the material immediately underlying the surface (Gile and others, 1981). Processes of soil
formation, such as translocation of calcium carbonate and other salts, illuviation (downward
movement) of clay to lower horizons, and organic matter accumulation, acting over a given time
period, produce diagnostic features that can help in determining the relative age of the surface.
These pedogenic features are considered in the general context of landscape evolution, with other
features such as topographic position, degree of dissection, and surficial morphology, to arrive at
a final numerical surface-age estimate. Over time, dissection by stream channels becomes deeper;
soil profiles become more complex, and then simpler as erosion removes part of the solum; and
calcium carbonate accumulation becomes increasingly important. Numerical ages may be assigned
to undated surfaces on the basis of comparison with dated surfaces that exhibit similar properties
and have been exposed to similar climates (for example, McFadden and others, 1989).
Generalized properties of each alluvial mapping unit (excluding Tsy and Tso), with approximate
numerical age estimations, are shown in Table 1.

Table 1. Properties of alluvial surface units at Table Top, and ages estimated by correlation
with surfaces showing similar properties in the southwestern U.S.

Table Top Estimated Dissection Soil Horizons Carbonate
Surface Unit Age (m above channels) Stage1
Y2 <1 ka channels C 0
Y1 1-10ka <lm A, Bw, Bk, C 0-1
MY 1-15 ka <lm A, Bw, Bk, Kb 0-1
M2 10-15 ka ~1lm A,Bw, Bk, Btk, CBk I-1I
Mlb 15-25ka 1-3m Av, Btk, K II-IIX
Mila 25-125ka 1-5m Av, Btk, K J1ICAY
Mo 125-800 ka 3-10m A, Bk, Btk, K v-v
02 800-1600 ka 10-30 m A Bk, K Vv
01 >1600 ka >30 m A, Bk, K Vv
Oo >1600 ka ~100 m A Bk, K Vv

' Machette, 1985
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Three general ages of Quaternary or Late Cenozoic geomorphic surfaces have been recognized,
based on similar diagnostic criteria as used in this report, in the Basin and Range Province of the
southwestern U.S. (Christenson and Purcell, 1985). Young alluvial fans are Holocene in age (0 to
10,000-15,000 yrs), intermediate fans are Late to Middle Pleistocene (10,000-15,000 to 500,000-
700,000 yrs), and old fans are Early Pleistocene to Pliocene (>500,000-700,000 yrs). Units of
similar age have been observed from the Eastern Mojave desert in California to southern New
Mexico (e.g., Bull, 1991; Gile and others, 1981) and have been recently mapped in south-central
Arizona (Huckleberry, 1992; 1993a; 1993b; 1994). Surficial geomorphic units described in this
study have been correlated with units possessing similar degrees of stream dissection, topographic
positions, soil development and pavement characteristics (Table 2).

Table 2. Correlation of Table Top surficial geologic units with surfaces in the southwestern U.S.
Estimated ages in parentheses.

Table Top Lower Colorado Southern New Mexico® Southeast Arizona®
(this study) River'
Y2 (<1 ka) Q4 (0-2 ka) Organ IIT & channels (0.1-1.1 ka)
Y1 (1-10 ka) Q3b, Q3¢ (2-8 ka) Organ I & 11 (1.1-7 ka) Golder (4 ka)
MY (1-15 ka) Q3 (2-12 ka) Organ I & 11 & LR.* (1.1-7 ka)

M2 (10-15 ka)

MIb (15-25 ka)
Mla (25-125 ka)
Mo (250-800 ka)

Q3a (8-12 ka)

Q2c (12-70 ka)
Q2b (70-200 ka)
Q2a (400-730 ka)

Issac's Ranch (8-15 ka)

Jornada II (~100-150 ka’ )
Jornada I (250-400 ka) to
La Mesa (~500-800 ka®)

Brave Bull (7.5-25 ka)

Catalina (25-100 ka)
Twin Lakes (~500 ka)

02 (800-1600 ka) Q17 (>1200 ka) Dona Ana (>400 ka) Cordonnes, Martinez
(1000-2000 ka)
01 (>1600 ka) Q17 (>1200 ka) Dona Ana (>400 ka)
Oo (>1600 ka) QI (>1200 ka) Dona Ana (>400 ka)

The rough synchroneity of these deposits over such a broad area, and lack of evidence for major
tectonism, suggest regional climatic control over their deposition. In general, during the
Quaternary, climatically-driven pulses of aggradation and basin filling have punctuated longer
intervals characterized by erosion or surface stability and soil development. Since the last glacial
maximum, however, deposition has been more dominant and hiatuses of landscape stability have
been relatively brief (Bull, 1991). Holocene age fans may be attributed to a general decrease in
base level of erosion as increased aridity caused the decline of latest Pleistocene lake level high
stands and high water tables (Christenson and Purcell, 1985). Although base level has probably
declined with continual erosion, there is no clear evidence of formerly shallow water tables on the
piedmonts surrounding the Table Top Mountains. Alternatively, two pulses of deposition during
the latest Pleistocene to Holocene have been attributed to enhanced sediment yields from

Gile and others, 1981

McFadden, 1981

Bull, 1991

Issac’s Ranch alluvium abbreviated by |.R.
Machette, 1985
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hillslopes as vegetation cover declined during the climatic transition (Bull, 1991). These pulses
might be represented at Table Top by M2 and Y1 units, corresponding with Bull’s Q3a and Q3b
surfaces, and with the Golder and Brave Bull terraces near Tucson, respectively (Table 2). A
greater variety of Holocene-age surfaces in southern New Mexico (Issac’s Ranch, Organ I, II, and
III) suggests greater recent tectonic activity in that region than in southern Arizona. However,
more detailed study may reveal exposures of additional Holocene-age surfaces in the Table Top
area.

Middle to late Pleistocene deposition occurred in two phases at Table Top, resulting in the M1a
and M1b surfaces. In places, both surfaces are not preserved or are not distinguishable. Where
they are separated by a noticeable change in relief, contrasting soil properties show that a fairly
lengthy episode of landscape stability separates them. These surfaces may correspond to Bull’s
Q2b and Q2c units in western Arizona and southwestern California, which have been dated at 70-
200 ka and 12-70 ka, respectively. However, M1a surfaces at Table Top lack the maximally
developed argillic horizons present on Bull's Q2b surfaces, and thus may represent the younger
end of the age spectrum for that unit (Table 2). In New Mexico and southeast Arizona, only one
surface of middle to late Pleistocene age appears to be preserved (Jornada IT and Catalina,
respectively; Table 2). The considerably older Mo unit at Table Top is correlated with the Q2a
surface (400-730 ka) in the Lower Colorado River area, with the Jornada I (250-400 ka) and/or
La Mesa (~500-800 ka, dated using calcium carbonate accumulation rates; Machette, 1985) units
in southern New Mexico, and with the Twin Lakes terrace (~500 ka) in southeast Arizona.
However, the Mo soil has been truncated by erosion to the top of the petrocalcic horizon, and
recent accumulation of eolian sediment has replaced the original argillic horizon. This is in
contrast to soil development on the correlated. surfaces, which have been subjected to less
erosion. For example, the Jornada I soil has a 65 cm-thick argillic horizon in certain landscape
positions, and even the Upper La Mesa surface retains an argillic horizon (Gile and others, 1981).
In southeast Arizona, maximal argillic horizon development is expressed on the Twin Lakes
deposit; older soils are truncated (McFadden, 1981). If soil forming factors and erosion rates are
comparable in the Table Top area and the Canada del Oro Valley near Tucson, this suggests an
age >500 ka for the Mo surface.

The age of the O alluvial units at Table Top is estimated to be late Pliocene to early Pleistocene
(0.8 to >1.6 Ma) by correlation with old alluvial units in the lower Colorado River region (Bull,
1991), Verde Valley (House and Pearthree, 1993), and in southeastern Arizona (Menges and
McFadden, 1981). However, more Plio-Pleistocene fans are present at Table Top than in other
locations (Table 2). In southern New Mexico, the Dona Ana geomorphic surface is associated
with the extensive basin fill of the early to middle Pleistocene Camp Rice formation (>400 ka; Gile
and others, 1981). The Dona Ana surface contains a sequence of three erosional pediments (Ruhe,
1964), which may correspond to the three O-age units observed at Table Top. The Oo and O2
units at Table Top are interpreted as constructional landforms, while the O1 unit may be an
erosional remnant of the Oo deposit. Age differences between Oo, O1 and O2 are difficult to
estimate because soil properties are similar.

Deep incision of O-age units (especially Oo and O1) may have been initiated by the integration
of local basins into the lower Gila River drainage network, which was a through-flowing river by
about 3 to 6 Ma (Shafiqullah and others, 1980). This may explain the change in fan orientation
observed in the northeastern portion of the study area. Indian Butte and the Oo and O1 units of
Prospect Fan have axes running in an eastery direction, possibly due to deposition into a closed
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basin centered toward the east. The O2 fan and younger units in this part of the study area are
oriented more toward the north or northeast (Fig. 2). Drainage orientation may have shifted
toward the north in late Pliocene-early Pleistocene time, as the lower Gila River integration
proceeded upstream and captured internal drainages. However, at Gillespie Dam, approximately
65 km (40 miles) northwest of Table Top, the river has apparently downcut only about 10 m since
late Pliocene time (Shafiqullah and others, 1980). Downcutting rates are too low (5-9 m My™;
Euge and others, 1978) to account for the incision of at least 100 m since deposition of the Tsy
and Oo units. An alternative explanation for the incision and drainage patterns is climatically-
induced denudation coupled with isostatic rebound following unloading (for example, Menges,
1983). Drainage integration on a local scale may have occurred concurrently with climate change
during the Pliocene-Pleistocene transition. More evidence is needed (for example, dated O-age
deposits) before a dominant process can be ascribed to the observed landforms.

Ages of pediment surfaces typically are difficult to estimate because these landforms may be
thought of as developing over a long period of time. In the Table Top area, pediment surfaces are
fairly common, and in some cases ages are estimated based on the degree of soil development in
the alluvial veneer and on elevation. Where alluvial cover is absent, and where elevation
differences are hard to distinguish, pediments are designated as RP, or rock pediments. Pediments
are more common in areas of granite bedrock than on schist, suggesting that production of grus
by deep weathering, followed by its partial removal, may be a factor in pediment formation (Moss,
1977). Beautiful granite pediments are exposed along Interstate-8 west of the intersection of State
Route 84, in a broad area to the southwest of Table Top (Fig. 2), and in numerous stream cuts,
Indian Butte appears to be the remnant of a Tertiary pedimented surface, which was capped
during the Pliocene by several meters of gravel.

Summary

Eleven distinct alluvial deposits have been distinguished on the piedmonts of the Table Top
mapping area, four of Tertiary age, five of Pleistocene age, and two Holocene units. Estimated
ages of these geomorphic surfaces seem to be roughly coincident with deposits in a region
stretching from the Lower Colorado River to southern New Mexico. This suggests climatic
control of deposition alternating with periods of landscape stability and soil formation. Soil
development appears to reach a maximum after roughly 125 to 250 ka, and then decline over
longer periods of time. Weathering processes produce argillic and calcic and then petrocalcic
horizons, but eventually erosion becomes dominant and removes upper horizons. Vegetation
distribution appears to be controlled to some degree by the age of the geomorphic surface, but
more data are needed to establish firm relationships between, for example, soil textural
composition and abundance of particular species. In general, however, young, distal portions of
piedmonts are sandy and primarily support creosote, while older, proximal piedmont surfaces are
more variable both in soil texture and in species composition. Additional work at Table Top could
include soil chemical and physical analyses as well as collection of additional vegetation cover and
abundance data.
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Appendix A: Soil Descriptions
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Geomorphic Surface: Y1

Soil Profile: S-6

Classification; Typic Camborthid

Location: Pinal County, Arizona; SW 1/4, NE 1/4, SW 1/4, Sec. 28, T. 7S, R. 3E.
Physiographic Position: Alluvial fan, elevation 525 m (1740 feet)

Lithology: Schist and granite alluvium with minor basalt

Vegetation: See Veg Sites 91-V1, 91-V2, 99-V1, 99-V2 (Appendix B)

Described by: Elise Pendall, May 18, 1994

Remarks: Lowest horizon (90-150 ¢cm) has wavy boundary; one side of pit appears to be a

Bw

Bk

CBkl1

CBk2

buried calcic and argillic horizon, while other side appears to be transitional to unaltered

parent material.

0-3 c¢cm. Dark brown (10YR 4/3) moist, yellowish brown (10YR 5/4) dry, gravelly sandy
loam; weak, fine granular structure parting to single grained; non-sticky and non-plastic
(wet), loose (dry); non-effervescent; abrupt, smooth boundary.

3-12 cm. Dark brown (10YR 4/3) moist, yellowish brown (10YR 5/4) dry, very gravelly
coarse sandy loam; weak, fine subangular blocky structure; non-sticky and non-plastic
(wet), soft (dry); non-effervescent; abrupt, smooth boundary.

12-50 cm. Dark brown (10YR 4/3) moist, pale brown (10YR 6/3) dry, very gravelly
coarse sandy loam; single grained; non-sticky and non-plastic (wet), loose (dry); strongly
effervescent, with Stage I carbonate present as discontinuous coatings under pebbles;
clear, smooth boundary.

50-90 ¢m. Dark brown (10YR 4/3) moist, brown (10YR 5/3) dry, extremely gravelly
coarse loamy sand; single grained; non-sticky and non-plastic (wet), loose (dry); slightly
effervescent, with Stage I carbonate present as discontinuous coatings under pebbles;
abrupt, smooth boundary.

90-150+ c¢cm. Dark brown (7.5YR 4/4) moist, brown (7.5YR 5/4) dry, very gravelly
sandy loam; weak, coarse subangular blocky structure; slightly sticky and non-plastic
(wet), slightly hard (dry); violently effervescent, with Stage I carbonate as discontinuous
coatings under pebbles and powdery filaments in matrix.
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Geomorphic Surface: MY

Soil Profile: S-7

Classification: Typic Camborthid

Location: Pinal County, Arizona; NW 1/4, SW 1/4, SW 1/4, Sec. 23, T. 7S, R. 3E.
Physiographic Position: Alluvial fan, elevation 480 m (1580 feet)

Lithology: Schist and granite alluvium with minor basalt

Vegetation: See Veg Sites 89-V1, 89-V2, 89-V3 (Appendix B)

Described by: Elise Pendall, May 18, 1994

A

Bw

CBk

2Kb

0-3 cm. Dark brown (10YR 4/3) moist, yellowish brown (10YR 5/4) dry, gravelly
sandy loam; weak, fine platey to subangular blocky structure; non-sticky and slightly
plastic (wet), loose (dry); non-effervescent, common, very fine roots; abrupt, smooth
boundary.

3-13 cm. Dark brown (7.5YR 4/4) moist; light brown (7.5YR 6/4) dry, gravelly sandy
loam; weak, medium to coarse subangular blocky structure parting to single grained;
slightly sticky and slightly plastic (wet), loose (dry); non-effervescent; common, very
fine roots; abrupt, smooth boundary.

13-90 cm. Dark brown (7.5YR 4/4) moist; light brown (7.5YR 6/4) dry, gravelly sandy
loam; single grained; slightly sticky and slightly plastic (wet), loose (dry); strongly
effervescent, with Stage I carbonate as discontinuous coatings and filaments under
pebbles; abundant, very fine and few, fine, medium and coarse roots; abrupt, wavy and
irregular boundary.

90-170+ cm. Pinkish white (7.5YR 8/2) and pink (7.5YR 8/3, 7/3 and 7/4) dry; massive;
hard (dry); strongly to violently effervescent, with Stage III carbonate present as void
fillings and continuous coatings around pebbles; few, very fine roots.
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Geomorphic Surface: M2

Soil Profile: S-1

Classification: Typic Haplargid

Location: Pinal County, Arizona; NW 1/4, NE 1/4, NE 1/4, Sec. 18, T. 7S, R. 2E.
Physiographic Position: Alluvial fan, elevation 540 m (1775 feet)

Lithology: Schist and granite alluvium with minor basalt, sandstone, and limestone
Vegetation: See Veg Sites 92-V1, 92-V2 (Appendix B)

Described by: Elise Pendall, May 17, 1994

A 0-6 cm. Dark brown (7.5YR 4/4) moist, brown (7.5YR 5/4) dry, gravelly sandy loam,
weak, medium platey structure parting to single grained; non-sticky and slightly plastic
(wet), soft (dry); non-effervescent; abrupt, smooth boundary.

Bw 6-19 cm. Brown (7.5YR 5/4) moist and dry, very gravelly sandy clay loam; weak,
medium subangular blocky structure; slightly sticky and slightly plastic (wet), soft (dry);
non-effervescent; abrupt, smooth boundary.

Bk 19-32 cm. Dark brown (7.5YR 4/4) moist, brown (7.5YR 5/4) dry, very gravelly sandy
clay loam; weak, medium subangular blocky parting to fine granular structure; slightly
sticky and slightly plastic (wet), soft (dry); slightly to strongly effervescent, with Stage I
discontinuous coatings under pebbles; abrupt, wavy boundary.

Btk 32-52 ¢m. Dark brown (7.5YR 4/4) moist, brown (7.5YR 5/4) dry, with pockets of
yellowish red (SYR 4/6 moist, 5/6 dry), very gravelly sandy clay loam; weak to
moderate, fine subangular blocky structure; slightly sticky and slightly. plastic (wet),
slightly hard (dry); violently effervescent, with Stage I carbonate as laterally
discontinuous filaments; clay skins bridge and coat mineral grains; abrupt, wavy
boundary.

BK' 52-106 cm. Brown (7.5YR 5/4) moist, light brown (7.5YR 6/4) dry, very gravelly sandy
loam; weak, fine subangular blocky structure parting to single grained; non-sticky and
slightly plastic (wet), loose (dry); violently effervescent, with Stage I-II carbonate as
pebble coatings and in matrix; abrupt, smooth boundary.

CBk 106-145+ cm. Brown (10YR 5/3) moist, pale brown (10YR 6/3) dry, gravelly loamy
sand; single grained; non-sticky and non-plastic (wet), loose (dry); strongly to slightly
effervescent, with Stage I-II carbonate present as discontinuous pebble coatings and
bridges between grains.
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Geomorphic Surface: M1b

Soil Profile: S-4E

Classification: Petrocalcic Paleargid

Location: Pinal County, Arizona; NE 1/4, SW 1/4, NW 1/4, Sec. 22, T. 7S, R. 3E.
Physiographic Position: Alluvial fan, elevation 490 m (1620 feet)

Lithology: Schist alluvium with minor basalt, sandstone, and limestone

Vegetation: See Veg Sites 88-B1 to 88-B5, 88-S1 to 88-S5 (Appendix B)

Described by: Elise Pendall, May 17, 1994

Remarks: Described east end of trench, under non-eroded desert pavement. Compare to Soil

Av

Bt

Btk

Bk

2Kb

Profile S-4W,

0-3 cm. Dark brown (7.5YR 4/4) moist, pale brown (10YR 6.3) dry, silty clay loam;
weak to moderate, fine subangular blocky structure; sticky and slightly plastic (wet), soft
(dry); non-effervescent; common, fine vesicular pores; common, very fine roots; abrupt,
smooth boundary.

3-19 c¢cm. Strong brown (7.5YR 4/6) moist and dry, extremely gravelly sandy clay loam;
weak, fine subangular blocky structure; sticky and slightly plastic (wet), loose (dry);
non-effervescent; common, thin, clay skins bridging grains and as colloidal stains;
abundant, very fine and common fine roots; clear, smooth boundary.

19-52 cm. Strong brown (7.5YR 4/6) moist, dark brown (7.5YR 4/4) dry, extremely
gravelly sandy clay loam; moderate, fine to medium subangular blocky structure; slightly
sticky and slightly plastic (wet), slightly hard (dry); slightly effervescent, with carbonate
as filaments on ped faces; common, thin clay skins as bridges and colloidal stains;
common, very fine and few, fine roots; gradual, smooth boundary. '

52-95 cm. Brown (7.5YR 5/4) moist, light brown (7.5YR 6/4) dry, extremely gravelly
sandy clay loam; weak, very fine subangular blocky structure; slightly sticky and slightly
plastic (wet), soft (dry); strongly effervescent, with Stage II carbonate as continuous
coatings on pebbles and fillings in some voids; few, very fine roots; abrupt, wavy
boundary.

95-130+ cm. Pinkish gray (7.5YR 7/2) moist, and pinkish white (7.5YR 8/2) dry;
massive; very hard (backhoe cut through it and can break in hands); violently
effervescent, with Stage I1I carbonate continuously plugging voids and coating grains.
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Geomorphic Surface: M1b

Soil Profile: S-4W

Classification: Petrocalcic Paleargid

Location: Pinal County, Arizona; NE 1/4, SW 1/4, NW 1/4, Sec. 22, T. 7S, R. 3E.

Physiographic Position: Alluvial fan, elevation 490 m (1620 feet)

Lithology: Schist alluvium with minor basalt, sandstone, and limestone

Vegetation: See Veg Sites 88-B1 to 88-B5, 88-S1 to 88-S5 (Appendix B)

Described by: Elise Pendall, May 17, 1994

Remarks: Described center of trench, under eroded head of swale with disrupted desert pavement.

A

Bk

Btkl

Btk2

2Kbl

2Kb2

Compare to Soil Profile S-4E.

0-5 cm, Dark brown (7.5YR 4/4) moist, brown (7.5YR 5/4) dry, gravelly loam; weak,
fine subangular blocky structure; slightly sticky and slightly plastic (wet), soft (dry);
slightly effervescent, with carbonate in matrix; common, very fine roots; fine, vesicular
pores in places; abrupt smooth boundary.

5-18 ¢cm. Dark brown (7.5YR 4/4) moist, brown (7.5YR 5/4) dry, very gravelly sandy
clay loam; weak, medium subangular blocky structure; slightly sticky and slightly plastic
(wet), soft to slightly hard (dry); strongly effervescent, with Stage I carbonate as
discontinuous coatings under pebbles and in matrix; common, very fine and few, fine
roots; clear, smooth boundary.

18-40 ¢cm. Dark brown (7.5YR 4/4) moist, brown (7.5YR 5/4) dry, extremely gravelly
sandy clay loam; weak, fine subangular structure parting to single grained; sticky and
slightly plastic; strongly to violently effervescent, with carbonate similar to overlying
horizon; thin, patchy clay skins as bridges and colloidal coatings; abundant, very fine,
and common, fine roots; clear, wavy and irregular boundary.

40-70 cm. Reddish brown (SYR 4/4) moist and dry, very gravelly coarse sandy clay
loam; moderate, medium subangular blocky structure; sticky and slightly plastic to
plastic (wet), slightly hard to hard (dry); strongly to violently effervescent, with Stage I
carbonate as filaments on ped faces and coatings under pebbles; many, moderately thick
clay skins as bridges and colloidal stains; common, very fine roots; abrupt, wavy
boundary.

70-85 cm. Pinkish gray (7.5YR 7/2) dry; massive (in places); hard; violently
effervescent, with Stage III carbonate plugging horizon (in most places); few, very fine
roots; abrupt, wavy boundary.

85-110+ cm. Pinkish gray (7.5YR 7/2) and pinkish white (7.5YR 8/2) dry; massive; very
hard to extremely hard; violently effervescent, with Stage III carbonate plugging most of
horizon.
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Geomorphic Surface: M1b

Soil Profile: S-8

Classification: Petrocalcic Paleargid

Location: Pinal County, Arizona; SW 1/4, SE 1/4, SW 1/4, Sec. 18, T. 7S, R. 3E.
Physiographic Position: Alluvial fan, elevation 480 m (1580 feet)

Lithology: Schist alluvium with minor basalt, sandstone, and limestone
Vegetation: See Veg Sites 87-V1, 87-V2 (Appendix B)

Described by: Elise Pendall, May 17, 1994

Remarks: Uneroded, darkly varnished desert pavement covers surface.

Av 0-5 cm. Dark brown (7.5YR 4/4) moist, light brown (7/5YR 6/4) dry, gravelly silty clay
loam; moderate, medium subangular blocky structure; sticky and slightly plastic (wet),
soft (dry); non-effervescent; common very fine roots; abrupt, smooth boundary.

Bk 5-15 cm. Yellowish red (5YR 4/6) moist, reddish brown (5YR 5/4) dry, very gravelly
sandy clay loam; weak, fine subangular blocky structure parting to single grained,
slightly sticky and slightly plastic (wet), loose (dry); slightly effervescent, with Stage I
carbonate as thin, discontinuous coatings under pebbles; common, very fine roots; clear,
smooth boundary.

Btk 15-60 cm. Yellowish red (SYR 4/6) moist and dry, weak, fine subangular blocky
structure; sticky and plastic (wet), slightly hard (dry); slightly to strongly effervescent,
with carbonate as few filaments on ped faces and coatings under pebbles; common,
moderately thick clay skins bridging and coating grains; abundant, very fine roots
(between 15-25 cm), and few, very fine roots (between 25-60 cm); clear, wavy
boundary.

2Kb 60-150+ cm. Pinkish white (7.5YR 8/2) and pink (7.5YR 7/3) dry; massive; hard, with
loose lenses of sand and fine gravel; strongly to violently effervescent, with Stage 111
carbonate present as void fillings.
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Geomorphic Surface: Mla

Soil Profile: S-5

Classification: Petrocalcic Paleargid

Location: Pinal County, Arizona; SW 1/4, SE 1/4, SW 1/4, Sec. 28, T. 7S, R. 3E.

Physiographic Position: Alluvial fan, elevation 480 m (1580 feet)

Lithology: Schist alluvium with minor basalt, sandstone, and limestone; quartz concentrated at
surface

Vegetation: See Veg Sites 90-V1, 90-V2 (Appendix B)

Described by: Elise Pendall, May 17, 1994

Remarks: Trench is located at edge of M1a surface; M2 or M1b deposit may bury the M1a
surface to a depth of less than 50 cm. Lowest horizon may be a third deposit due to
abrupt boundary at 127 cm.

A 0-4 cm. Dark brown (7.5YR 4/4) moist, light brown (7.5YR 6/4) dry, sandy loam;
weak, coarse granular structure; non-sticky and non-plastic (wet), loose (dry); non-
effervescent; abrupt, smooth boundary.

Bk 4-24 cm. Dark brown (7.5YR 4/4) moist, brown (7.5YR 5/4) dry, sandy loam to sandy
clay loam; weak, fine subangular structure parting to single grained; slightly sticky and
non-plastic (wet), loose (dry); slightly effervescent, with Stage I carbonate as
discontinuous coatings under pebbles; clear, smooth boundary.

Btk 24-47 cm. Dark brown (7.5YR 4/4) moist, strong brown (7.5YR 5/6) dry, extremely
gravelly sandy clay loam; weak, fine subangular structure; slightly sticky and slightly
plastic (wet), loose (dry); strongly effervescent, with Stage I carbonate as filaments in
matrix and thin, discontinuous coatings under pebbles; few, thin clay skins bridging
grains; abrupt, smooth boundary.

2Btkb  47-96 cm. Yellowish red (SYR 4/6) moist, reddish brown (5YR 5/4) dry, gravelly sandy
clay loam; moderate, fine subangular blocky structure; sticky and plastic (wet), slightly
hard (dry); violent effervescent, with Stage I carbonate as filaments on ped faces;
common, thick clay films bridging and coating grains; clear, smooth boundary.

2Kbl  96-127 cm. Pink (7.5YR 7/2) to white (10YR 8/2) dry; massive; hard to very hard;
violently effervescent, with Stage III carbonate filling voids in most places; abundant,
weathered schist gravel allows portions to break in fingers; abrupt, wavy boundary.

2Kb2  127-165+ cm. White (10YR 8/2) dry; massive; very hard; violently effervescent, with

carbonate as thick, hard, laminated coatings around schist pebbles, and powdery
carbonate plugging matrix.
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Geomorphic Surface: Mo

Soil Profile: S-2

Classification: Petrocalcic Paleargid

Location: Pinal County, Arizona; SW 1/4, SE 1/4, NW 1/4, Sec. 17, T. 7S, R. 3E.
Physiographic Position: Alluvial fan, elevation 540 m (1780 feet)

Lithology: Schist alluvium with basalt; quartz and caliche concentrated at surface

Vegetation: See Veg Sites 83-V1, 83-V2, 83-V3 (Appendix B)

Described by: Elise Pendall, May 16 1994

Remarks: Backhoe broke two teeth trying to dig through 2Kb horizon. Upper 25 cm is probably

A

Bk

Btkl

recent eolian cap and filling in older, petrocalcic surface.

0-3 cm. Dark brown (7.5YR 4/4) moist, light yellowish brown (10YR 6/4) dry, gravelly
silt loam; weak, medium platey structure; non-sticky and slightly plastic (wet), soft
(dry); slightly effervescent, with carbonate in matrix; top 1 mm has microphytic crust;
abrupt, smooth boundary.

3-12 cm. Dark brown (7.5YR 4/4) moist, light brown (7.5YR 6/4) dry, gravelly silty
clay loam; weak, medium and coarse subangular blocky structure; slightly sticky and
slightly plastic (wet), soft (dry); slightly effervescent, with Stage I carbonate as coatings
under pebbles; clear, smooth boundary.

12-25 ¢cm. Dark brown (7.5YR 4/4) moist, brown (7.5YR 5/4) dry, very gravelly silty
clay loam; weak to moderate, medium subangular blocky structure; sticky and slightly
plastic (wet), slightly hard (dry); violently effervescent, with carbonate as filaments on
ped faces and coatings under pebbles; few, discontinuous clay skins bridging grains and
on ped faces; abrupt, wavy boundary.

Btk2 & 2Kb  25-41 cm. Dark brown (7.5YR 4/4) moist, brown (7.5YR 5/4) dry, extremely

2Kb

gravelly silty clay loam (Btk2); weak, medium subangular blocky (Btk2) and massive
(2Kb); slightly sticky and slightly plastic (wet), soft (dry) (Btk2), extremely hard (2Kb);
violently effervescent, with Stage V carbonate as brecciated pieces (in Btk2 matrix) and
densely laminated horizon (2Kb), more porous where schist gravels are abundant; thin,
discontinuous clay films bridging grains; clear, irregular boundary.

41+ cm. Pinkish white (7.5YR 8/2) dry; massive; extremely hard, difficult to break with
rock hammer; irregular upper boundary due to dissolution and erosion.
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Geomorphic Surface: 02

Soil Profile: S-3

Classification: Typic Paleorthid

Location: Pinal County, Arizona, NW 1/4, NW 1/4, NE 1/4, Sec. 21, T. 7S, R. 3E.
Physiographic Position: Alluvial fan, elevation 510 m (1680 feet)

Lithology: Schist alluvium with basalt; basalt and caliche concentrated at surface
Vegetation: See Veg Sites 86-V1, 86-V2 (Appendix B)

Described by: Elise Pendall, May 16 1994

Remarks: Upper 19 cm is probably recent eolian cap and filling in older, petrocalcic surface.

A 0-4 cm. Yellowish brown (10YR 5/4) moist, light yellowish brown (10YR 6/4) dry, silt
loam; moderate, medium platey parting to weak, fine subangulary blocky structure;
slightly sticky and slightly plastic (wet), soft (dry); slightly effervescent, with carbonate
in matrix; microphytic crust in upper 1 mm; common, very fine roots; abrupt, smooth
boundary.

Bk 4-19 cm. Brown (7.5YR 5/4) moist, light yellowish brown (10YR 6/4) dry, extremely
gravelly silt loam; weak, fine subangular blocky structure; slightly sticky and slightly
plastic (wet), soft (dry); strongly effervescent, with carbonate as caliche fragments
(~70% by volume), pendants under the caliche fragments, and in matrix; common, very
fine and few, fine roots; abrupt, smooth boundary.

K 19-49 cm. Very pale brown (10YR 7/4) and white (10YR 8/2); massive; extremely hard,;
violently effervescent, with Stage V carbonate as dense, laminar zone between 19-23 cm
and brecciated petrocalcic material below this; no roots; abrupt, wavy boundary.

BK' 49-57 cm. Yellowish brown to brown (10YR 5/4 to 7.5YR 5/4) moist, light yellowish
brown to light brown (10YR 6/4 to 7.5YR 6/4) dry, gravelly silt loam; single grained;
non-sticky and slightly plastic (wet), loose (dry); violently effervescent, with carbonate
as pieces of petrocalcic horizon and in matrix; few, very fine, and common, fine roots;
abrupt, wavy boundary.

K 57-75+ cm. Pale brown (10YR 6/3) (in laminated zone 57-60 c¢m) dry, very pale brown
(10YR 8/3) to white (10YR 8/2) to pinkish white (7.5YR 8/2) (below laminated zone)
dry; massive; extremely firm (moist), extremely hard (dry); violently effervescent, with
Stage IV carbonate as laminar horizon over massive but softer petrocalcic zone.
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Appendix B: Vegetation Data
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Table 1. Plant species codes used in vegetation cover table (Table 2, Appendix B), with Latin
species names and common names.

CODE SPECIES NAME COMMON NAME
AMDE Ambrosia deltoidea Triangle-leaf bursage
CAGI Carnegiea gigantea Saguaro

CEMI Cercidium microphyllum Foothills Paloverde
DILA Ditaxis lanceolata Ditaxis

ECXX Echinocereus sp. Hedgehog Cactus
FEAC Ferrocactus acanthodes Barrel Cactus
FOSP Fouquieria splendens Ocotillo

JAGR Janucia gracilis Slender Janucia
KRGR Kramaria grayi Ratany

LATR Larrea tridentata Creosote

LYXX Lycium sp. Wolfberry

MUPO Muhlenbergia porteri Bush Muhly

OLTE Olneya tesota Ironwood

OPBI Opuntia bigelovii Teddybear Cholla
OPFU Opuntia fulgida Chainfruit Cholla
OPXX Opuntia sp. Opuntia

POGR Porophyllum gracilis Odora

SECO Senna covesii Senna

TRCA Trixis californica Trixis
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Table 2. Percent cover of all perennial species found within each circular plot. Data was obtained by a logarithmic cover and density
class method (McAuliffe, 1991), using an area of 512 m” on plots labeled with a “V” and an area of 256 m* on plots labeled
with “B” or “S.” Total cover is the sum of percent cover values for all species in the plot. All values reported in percent area

covered.

Veg Plot # | Surface | Soil # | AMDE | CAGI CEMI DILA ECXX | FEAC | FOSP | JAGR | KRGR | LATR
91-V1 Y1 S-6 | 6.250] 0.049] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 6.250
91-v2 Y1 s6 | 6.250] 0.195] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000{ 0.781] 12.500
99-V1 Y1 - 6.250| 0.391] 0.000] 0.000] 0.000] 0.024! 0.000{ 0.000] 0.781| 25.000
99-v2 Y1 - 3.125| 0.781| 6.250] 0.000/ 0.000/ 0.000] 0.000/ 0.000] 0.000] 12.500
89-V1 MY S-7 0.000, 0.000/ 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 12.500
89-v2 MY S-7 0.000] 0.000/ 0.000] 0.000{ 0.000] 0.000] 0.000{ 0.000] 0.000[ 12.500
89-v3 MY s-7 | 0.195] 0.000, 0.000] 0.000;, 0.012] 0.000] 0.000] 0.000] 0.000, 12.500
92-V1 M2 S-1 12.500/ 0.049] 3.125| 0.000] 0.000/ 0.000] 0.000] 0.000] 0.781] 3.125
92-V2 M2 S-1 12.500] 1.563| 3.125] 0.000] 0.000/ 0.000] 1.563| 0.195] 0.781] 6.250
87-V1 M1 S8 | 6.250] 0.000] 6.250] 0.000] 0.000] 0.000] 0.000] 0.000] 0.098] 3.125
87-v2 M1 S-8 | 6.250] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000! 0.000] 0.098 6.250
90-V1 M1 S5 | 6.250] 0.012] 0.000] 0.000/ 0.000] 0.000] 0.000] 0.000] 0.391] 6.250
90-V2 M1 S-5 12.500/ 0.781] 0.000] 0.000] 0.000] 0.000/ 0.391] 0.000] 3.125| 3.125
83-V1 Mo S-2 1.563] 0.024] 6.250, 0.001] 0.000] 0.000] 0.391| 0.000] 0.391] 6.250
83-V2 Mo S-2 0.781] 0.000/ 1.563] 0.000] 0.000| 0.000] 1.563] 0.000] 0.000] 6.250
83-v3 Mo | S-2 3.125| 0.000| 6.250! 0.000f 0.000] 0.000] 1.563] 0.000f 0.781] 6.250
86-V1 02 S-3 | 1.5663] 0.000] 0.000] 0.000] 0.000] 0.000] 0.781] 0.000] 0.391] 12.500
86-V2 02 S3 | 1.663] 0.000{ 0.000] 0.000] 0.000, 0.000] 0.000! 0.000] 1.563] 6.250
88-B1 M1 S-4 | 0.195] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 6.250
88-B2 M1 S-4 0.000] 0.000] 0.000] 0.000[ 0.000] 0.000{ 0.000] 0.000] 0.000] 3.125
88-B3 M1 S-4 0.195] 0.000] 0.000] 0.000] 0.000] 0.000{ 0.000] 0.000] 0.000| 6.250
88-B4 M1 S-4 0.000/ 0.098] 0.000{ 0.000[ 0.000] 0.000, 0.000/ 0.000] 0.000] 12.500
88-B5 M1 S-4 0.391] 0.000/ 0.000{ 0.000{ 0.000] 0.000] 0.000f 0.000[ 0.000/ 0.781
88-S1 M1 S-4 12.500/ 0.000{ 0.000/ 0.000| 0.000] 0.000] 0.000] 0.000] 3.125| 12.500
88-S2 M1 S-4 6.250, 0.049] 0.000/ 0.000] 0.000, 0.000] 0.000] 0.000] 1.563] 3.125
88-S3 M1 S-4 12.500/ 0.000] 0.000] 0.000] 0.000/ 0.000] 0.000] 0.000] 3.125] 6.250
88-S4 M1 S-4 25.000] 0.000] 0.000[ 0.000] 0.000] 0.000] 0.000] 0.098] 3.125] 6.250
88-S5 M1 S-4 25.000] 0.781] 6.250/ 0.000] 0.000] 0.000/ 0.000] 0.000] 3.125] 6.250

36




Table 2. (Continued)

Veg Plot # | Surface | Soil # | LYXX | MUPO | OLTE | OPBI | OPFU | OPXX | POGR | SECO | TRCA | TOTAL
91-v1 [ Y1 S6 0.000] 0.000] 0.000] 0.000] 0.195] 6.250[ 0.000] 0.000] 0.000] 12.756
91-v2 Y1 S-6 0.000] 0.000] 0.000, 0.000] 0.000] 0.002] 0.000] 0.000] 0.000] 19.728
99-Vv1 | Y1 - 0.000, 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000 32.446
99-v2 Y1 - 0.000] 0.0001 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 22.656
89-V1l | MY S-7 0.000] 0.000] 0.000] 0.000/ 0.000] 0.000] 0.000] 0.000] 0.000] 12.500
89-v2 MY S-7 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 12.500
89-V3 | MY s-7 0.000 0.000] 0.000] 0.195] 0.000] 0.000] 0.000] 0.000] 0.000] 12.903
92-vi | M2 S-1 0.098] 0.000] 0.000] 0.000] 0.000] 0.000/ 0.024] 0.000] 0.000] 19.702
92-v2 M2 S-1 0.000] 0.024] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 26.001
87-V1 M1 S-8 0.195 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.098] 16.016
87-V2 | M S8 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000/ 12.598
90-v1 | M1 S5 0.000] 0.000] 0.000] 0.000{ 0.000[ 0.391] 0.000[ 0.000] 0.000] 13.293
90-v2 | M1 S5 0.049] 0.000] 0.000] 0.000] 0.000/ 0.781] 0.000] 0.000] 0.000] 20.752
83-V1 Mo S-2 0.098] 0.000] 0.000] 0.000] 0.000] 0.049] 0.000] 0.000] 0.000] 15.015
83-V2 Mo S-2 0.000| 0.000] 0.000] 0.000] 0.000] 0.391] 0.000] 0.000| 0.391] 11.328
83-V3 Mo S-2 0.391] 0.000] 0.000] 0.000] 0.000{ 0.024] 0.000] 0.006] 0.000] 18.585
86-vi | 02 S-3 0.000] 0.000] 0.000, 0.000] 0.000] 0.098] 0.000] 0.049] 0.000] 15.381
86-V2 02 S-3 0.781] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.195] 0.000] 10.352
88-B1 M1 S-4 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 6.445
88-B2 M1 S-4 0.000[ 0.000, 0.000] 0.049] 0.000[ 0.000] 0.000] 0.000] 0.000] 3.174
88-B3 M1 S-4 0.000/ 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 6.445
88-B4 M1 S-4 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000/ 0.000 12.598
88-B5 M1 S-4 0.000| 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 1.172
88-S1 M1 S-4 0.000/ 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000[ 28.125
88-S2 M1 S-4 0.000] 0.000] 6.250, 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 17.236
88-S3 M1 S-4 0.098] 0.000] 0.000] 0.098/ 0.000] 0.000] 0.000] 0.000] 0.000] 22.070
88-S4 M1 S-4 0.195] 0.000] 6.250] 0.098] 0.000] 0.000] 0.000] 0.000{ 0.000] 41.016
88-S5 | MI S-4 0.000] 0.000/ 0.000] 0.000] 0.000] 0.000] 0.000[ 0.000] 0.000] 41.504
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