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ALLUVIUM
Alluvial deposits of the Colorado River
Post-dam channel-side bar deposits

ff Fluctuating-flow sand (1986-1990)—Very fine grained, light-gray

(N7) (that is "Rock-Color Chart" code N7; Goddard and others,
1948)! to very light gray (N8) sand; exposed thickness about 1
m. Maximum elevation of unit downstream from Lava Canyon
Rapids is 817 m. Deposited by flows as large as about 900
m?*/s (32,000 ft*/s)

hf High-flow sand (1984-1986)—Very fine grained, light gray (N7)

to very light gray (N8) sand; exposed thickness about 1 m.
Downstream from Lava Canyon Rapids, elevation of unit
ranges from 817 to 818 m; deposited by flows between about
900 and 1,400 m>/s (32,000 and 50,000 ft*/s)

fs Flood sand of summer 1983 (June-August 1983)-Distinctive

|— e — - —{

very light gray (N8), very fine grained, well-sorted sand; silt and
clay content 5 percent; exposed thickness about 1-1.5 m, well
exposed near mouth of Lava Canyon. Elevation of unit down-
stream from Lava Canyon Rapids ranges from 818-819 m;
deposited by flows ranging from about 1,400 to 2,700 m>/s
(50,000 to 96,000 ft3/s). Flood line of unit shown by dash-dot
line in undivided gravel deposits (gv)

Post-dam flood-plain-like deposits

Sand deposits at mouth of Lava Canyon (1970 to

1983?)—Very fine grained, poorly sorted, light-gray (N7) fluv-
ial sand interbedded with medium-dark-gray (N4) to dark-gray
(N3), very poorly sorted, fine-grained sand with granule to
small-pebble-size gravel; thickness about 1 m. Overlies cobble-
to small-boulder-size gravel. Sand beds are deposits of the Col-
orado River that post-date 1970, based on tree-ring dated salt-
cedar rooted on basal gravel. Sandy gravel beds within this unit
are debris-flow related deposits of Lava Canyon

_____Terrace and terrace-like features and deposits of pre-dam age
pda | Pre-dam alluvium (early 1920s to 1957-58)—Very fine grained

to fine-grained, light-gray (N7), silty sand; exposed thickness
about 1-2 m. Large, mature saltcedar trees are partly buried in
the alluvium upstream from Lava Canyon Rapids; a tree-ring
date from one of these trees indicates germination in 1935.
The alluvium truncates and partly post-dates the older channel-
ized debris-flow deposits (dco). Topographic position above the
flood sand of July 1983 (fs) suggests deposition by flows larger
than about 2,700 m3/s (96,000 ft*/s)

Imt Lower mesquite terrace (1884 to early 1920s)—Very fine

grained to fine-grained, light-gray (N7), silty sand; exposed
thickness about 1 m. Typically has relatively small mesquite
trees rooted on or beneath surface; saltcedar not present on
terrace. This terrace is present in a photograph taken in 1890
(Stanton number 382) of the east side of the river near the
south end of the map area. Driftwood found in this area at ele-
vation of 820-821 m and presence of fresh-appearing, lightly
vegetated sand in the 1890 photograph suggest that the lower
mesquite terrace was overtopped in July 1884 by the largest
flood of historic record with an estimated discharge of 8,500
ft3/s (300,000 ft3/s). Terrace was also overtopped in 1921 by
a flood of 6,200 m*/s (220,000 ft>/s), the largest gaged flood
record

- Upper mesquite terrace (1280-1470 to 1882-1883)— Very

fine grained to fine-grained, light-gray (N7), silty sand; poorly
formed ripple cross lamination and thin clay drapes present
locally; thickness about 1-2 m. Typically has senescent or dead
mesquite trees and shrubs rooted on or beneath surface. Unit
typically exhibits inset stratigraphic relation with alluvium of
Pueblo-Il age (ap), and downstream from Lava Canyon Rapids,
unit overlies eroded surface of alluvium of Pueblo-ll age. Near
mouth of Lava Canyon, unit is about 2 m thick and has as
many as nine beds, ranging in thickness from 4 to 38 cm, that
represent individual floods; near base of section sand is inter-
bedded with medium-dark-gray (N4) to dark-gray (N3) poorly
sorted gravel ranging from granule to pebble size with clay to
sand matrix of debris-flow origin. South of Palisades Creek
debris fan, unit is present in subsurface underlying the ponded
deposits (pd) and distal edge of the younger debris-flow deposit
(unit dfy at locality 2). Exposure beneath the younger debris-
flow deposit is too small to show at map scale. At locality 1,
inner rings of a mesquite stump rooted on contact between
alluvium of upper mesquite terrace and the alluvium of Pueblo-II
age date to 1280-1470 (table 1, 1-9), which is maximum age
of terrace. Minimum age of terrace is probably 1882-1883,
based on archeologic remains at top of unit at locality 1. Ter-
race probably overtopped by floods larger than 6,200 to 8,500
m?*/s (220,000 to 300,000 ft*/s)

Terrace-forming deposits of prehistoric age

Alluvium of Pueblo-Il age (before 950 to 1075-1200)— Very

fine grained to fine-grained silty sand; exposed thickness about
1-3 m; interbedded with thin medium- to light-gray (N7) or
moderate-orange-pink (10YR 7/4), poorly sorted, granule- to
small-pebble gravel with clay to sand matrix of debris-flow ori-
gin at localities 1, 2, and 3. Overlies pebble- to small-boulder
gravel of Colorado River origin. Contains Anasazi archeologic
remains dated between 950-1200 near localities 1 and 2
(Helen C. Fairley, 1990, oral commun.)

- Striped(?) alluvium (after 400-0 B.C. to A.D. 100-450)— Inter-

bedded sand and gravel; poorly exposed; present only near
mouth of Lava Canyon and in subsurface at locality 2. Ques-
tionably correlated with striped alluvium present in Tanner Rap-
ids area 5 km south of map area, based on topographic
position above alluvium of Pueblo-ll age (ap). Contains scat-
tered archeologic remains from the late Archaic to early Bas-
ketmaker II, radiocarbon dated between 400-20 B.C. to A.D.
100-450 in Tanner Rapids area

Gravel deposits

- Gravel deposits, undivided (prehistoric? to post-dam (1963)

age)—Unconsolidated, cobble- to boulder-size gravel with
coarse-sand matrix. Deposits consist of subrounded to rounded
clasts of local Proterozoic and Paleozoic formations; exposed
thickness 4-5 m. Dash-dot line shows flood line of 1983 flood
sand (fs)

- Younger gravel deposits (late Pleistocene)—Weakly consolidated

to well consolidated, cobble- to boulder-size gravel with coarse-
sand matrix. Deposits consist of subrounded to rounded clasts
of local Proterozoic and Paleozoic formations and scattered
pebbles and small cobbles of far-travelled porphyritic rocks.
Thickness greater than 20 m. Overlain by distinctive coarse-
grained, mostly unconsolidated sand south of Lava Canyon
(shown by dotted line). Contact with underlying bedrock is
strongly concave and dips steeply toward river, indicating
deposition in a channel that was incised into bedrock. Unit
forms terrace-like feature on west side of river downstream
from Lava Canyon. Elevation at base of deposit is about
818-820 m

- Older gravel deposits (late Pleistocene)}—Consolidated, cobble- to

boulder-size gravel with coarse-sand matrix. Deposits consist of
subrounded to rounded clasts derived from local Paleozoic for-
mations, scattered well-rounded pebbles of far-travelled
porphyritic rocks, and include locally abundant boulder-size
angular to sub-angular clasts of rockfall or debris-flow origin;
thickness greater than 25 m. East of map area contact with
underlying bedrock is strongly concave and dips steeply toward
river. Unit forms high-level terrace and terrace-like features
near mouth of Palisades Creek; elevation at base of deposit
adjacent to river is 850-860 m

Tributary stream deposits
Channel alluvium in arroyos or gullies

- Arroyo deposits (1890 to 1992)—Very fine grained to coarse-

grained sand and granule to cobble gravel composed of local
bedrock; thickness 0 to 1 m. Occurs in channels of small-tribu-
tary arroyos of the Colorado River. Deposited largely by
streamflow during local rainfall; coincident with erosion of the
arroyo

Alluvial fans

- Alluvial-fan deposits (1150-1200? to 1992)—Pebble- to small-

boulder-size gravel, derived from erosion of older gravel depos-
its (gvo)

Playa-like deposits

- Ponded deposits (1830-1880 to 1992)—Coarse-grained,

clayey, grayish-red (5R 4/2) silt; thickness in auger hole about
10-20 cm. Overlies fluvial sand of the upper mesquite terrace
(umt), locally overlies the alluvium of Pueblo-Il age (ap)

Channel-fill and debris-flow deposits, undivided

- Deposits of Lava Canyon (1890 to 1992) —Very poorly sorted

and moderately sorted, granule- to small-boulder-size gravel;
silty to sandy matrix; partly fills active channel of Lava Canyon.
Very poorly sorted dark-colored gravel is of debris-flow origin;
light-colored gravel with sandy matrix results largely from
streamflow
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DESCRIPTION OF MAP UNITS COLLUVIUM
Debris flows

Fan-forming debris-flow deposits of Palisades Creek and adjacent debris

fans

Younger debris-flow deposit (1840-1880? to before
1890)—Cobble- to boulder-size gravel with scattered boulders
larger than 1-2 m on an edge consisting mainly of angular to
subangular clasts of Paleozoic limestone and sandstone; clast-
supported texture; matrix is moderate-reddish-orange (10R
6/6) coarse silt to very fine sand. Thickness about 1-2 m at
exposure on south side of Palisades Creek at elevation of
834-836 m. At this locality, the younger debris-flow deposit
overlies a sequence of interbedded debris-flow and streamflow
gravels. Unit thins to 15-20 cm at the distal, south margin of
the debris fan, where the unit consists of moderate-reddish-
orange (10R 6/6), granule-size, matrix-supported gravel which
overlies alluvium of the upper mesquite terrace. Clasts on sur-
face of the younger debris-flow deposit have negligible rock
varnish and limestone clasts are not pitted. Deposits of the
younger debris flow typically surround and partly bury large,
older clasts with rock varnish and limestone clasts with weather-
ing pits. Rock varnish on older clasts is typically absent on
upstream side of clast through abrasive contact with the
younger debris flow. A photograph of Palisades Creek taken in
1890 (Stanton number 385) shows the younger debris-flow
deposit on the surface of the debris fan. At locality 2, outer
rings of driftwood in uppermost part of alluvium of the upper
mesquite terrace (umt) have minimum possible calibrated radio-
carbon date of 1840-1880 (table 1, 2-1)

Intermediate debris-flow deposit (after 400-0 B.C. to before
A.D. 950) —Cobble- to boulder-size gravel with scattered
boulders larger than 1-2 m on an edge; consists mainly of ang-
ular to subangular clasts of Paleozoic limestone and sandstone;
clast-supported texture; matrix is moderate reddish-orange (10R
6/6) coarse silt to very fine sand. Thickness about 1 m at expo-
sure on south side of Palisades Creek at elevation of 834-836
m. Unit thins to 15-20 c¢m in the subsurface at the distal mar-
gin of the debris fan near locality 2, where the deposit consists
of moderate-orange-pink (10YR 7/4) granule-size matrix-sup-
ported gravel. At this locality, the intermediate debris-flow
deposit is older than an archeologic structure of early Pueblo-II
age, indicating that the debris flow was deposited before A.D.
950 (Helen C. Fairley, 1990, oral commun.). Clasts on the sur-
face of the intermediate debris-flow deposit have well-developed
rock varnish; limestone clasts have weathering pits that average
1.5 to 3.9 mm in depth, and sandstone clasts locally have hon-
eycomb-like or cavernous weathering 5-20 cm deep. Beneath
the surface, clasts typically have thin, very light gray (N8) to
white (N9) coating of calcium carbonate

Older debris-flow deposits (late Holocene to 400-0?
B.C.)—Cobble- to boulder-size gravel with boulders larger than
1-2 m on an edge on the north side of Palisades Creek; con-
sists mainly of angular to subangular clasts of Paleozoic lime-
stone and sandstone; clast-supported texture; matrix is
moderate-reddish-orange (10R 6/6) coarse silt to very fine
sand. Thickness about 0.5-1 m at exposure on south side of
Palisades Creek at elevation of 834-836 m. Stratigraphy at this
location indicates that the older debris-flow deposits were
formed by two debris flows, although the two flows cannot be
differentiated on the surface. Clasts on the surface of the older
debris-flow deposits have well-developed rock varnish; lime-
stone clasts have weathering pits that average 3.9 to 9.2 mm in
depth, and sandstone clasts locally have honeycomb-like or cav-
ernous weathering 20-50 cm deep. Beneath the surface, clasts
typically have thin, very light gray (N8) to white (N9) coating of
calcium carbonate. The close stratigraphic and topographic
relation between the older and intermediate debris-flow deposits
(dfi) suggest that the older deposits are late Holocene in age,
and relations at locality 2 suggest that the older deposits are
correlative with the striped (?) alluvium (sa)

Channelized debris-flow deposits

Younger channelized debris-flow deposits (early 1930s to
1984)—Pebble- to medium-boulder-size gravel with scattered
clasts up to 1 m on an edge; clasts are unweathered and fresh
appearing. Unit consists of relatively small debris-flow deposits
that are confined to the entrenched channel of Palisades Creek
and adjacent debris fan, although unit is not entrenched at small
area in southwest corner of map area. Aerial photographs sug-
gest that the most recent flow occurred between 1965 and
1984. Flood sand of July 1983 (unit fs, part) appears to trun-
cate toe of youngest debris-flow deposit

Older channelized debris-flow deposits (after 1890 to early
1930s)—Pebble- to medium-boulder-size gravel with scattered
clasts up to 1 m on an edge. Present in debris-flow channel on
north side of Palisades Creek. Toe of these older debris-flow
deposits appears to be partly truncated by the pre-dam alluvium
(pda), suggesting deposition of this unit before early 1930s

Debris-flow deposits and talus cones

Debris-flow and talus deposits, undivided (after 1890? to
1992)—Pebble- to boulder-size gravel consisting of angular,
dark-gray, flat and platy clasts of Middle Proterozoic bedrock.
Forms conspicuous cones of debris-flow and rock-slide origin
above 820 m elevation on the east side of the Colorado River
south of Palisades Creek. The upper and lower mesquite ter-
races are partly covered by the undivided debris-flow and talus
deposits

Talus

Talus (1992)—Pebble- to boulder-size gravel consisting of angular,
flat and platy clasts of Middle Proterozoic bedrock, or blocky
clasts of the younger and older gravel deposits (gvy and gy,
respectively). Active rockfall deposit

Monolithologic talus (1992)—Pebble- to small-boulder-size gravel;
relatively fine grained compared with other talus deposits. Con-
sists of angular, platy clasts of the reddish Middle Proterozoic
Dox Formation of Huntoon and others (1986). Active rockfall
deposit

Coarse-grained talus deposits (1992?)—Pebble- to very large
boulder-size gravel consisting of dark-gray, angular, platy to
blocky clasts of the Middle Proterozoic Cardenas Lavas of Hunt-
oon and others (1986), as large as 3-4 m on an edge, and
light-colored blocks and slabs of the Paleozoic Tapeats Sand-
stone as large as 2 m on an edge. Blocks appear fresh and
unweathered, although evidence for recent rock-fall activity is
lacking

Talus (late Pleistocene?)—Pebble- to very large boulder-size gravel
consisting of angular, platy to blocky clasts of consolidated
gravel derived from the older gravel deposits (gvo). Moderately
consolidated to well consolidated; truncated by erosion and
deepening of Palisades Creek

EOLIAN
Sand dunes and sheets

Coppice sand dune deposits

Coppice sand dunes (before 1890 to 1992)—Fine-grained, mod-
erately well sorted sand; silt and clay content less than 6 per-
cent; typically associated with mesquite shrubs. Form dune field
south of Palisades Creek; elsewhere form isolated mounds or
dune-like features

Sheet-like sand deposits

Sheet sand (1992)—Fine-grained, moderately well sorted sand.
Forms sheet-like sand deposit north of Lava Canyon that results
from sand movement upslope

BEDROCK

Bedrock (Middle Proterozoic)—Light-red (5R 6/6) to moderate-
red (5R 5/4) sandstone, siltstone, and shale of the Dox Forma-
tion of Huntoon and others (1986)!, and dark-gray (N3) basalt
and basaltic andesite of the Cardenas Lava (Hendricks and Ste-
venson, 1990)"

Contact—Dashed where approximately located or inferred

Radiocat"bon (**C) sample locality at point of arrow. Number
refers to table 1

Repeat photograph station
Adit
Abandoned wood or stone structure

Channel or arroyo—Identified photogrammetrically. Arrow indi-
cates end of drainage that does not reach the Colorado River

! See accompanying pamphlet for References Cited
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