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1. INTRODUCTION

Sink Valley is located in west-central Kane County, Utah, in the
West Block of the proposed Alton Coal Project. The hydrologic behavior
of the valley has been significantly modified by the capture of the
upper part of the drainage basin (Dry Fork and Water Canyon) by Lower
Robinson Creek. The surficial discharges passing through Sink Valley
are now derived primarily from the unnamed tributary in Section 21 and
from Swapp Hollow drainage basin. Within Sink vVvalley there is no
continuous channel, but a continuous and deeply incised channel (Sink
Valley Wash) exists downstream of the culvert on County Road 136
(Alton-Skutumpah).

The incision of Sink Vvalley Wash downstream of the road culvert
post-dates the General Land Office Survey (Burrill, 1876). At the time
of the survey, Sink Creek (his term for Sink Valley Wash) was 5 links (~
3 feet) wide and 6 inches deep. In contrast, the present channel is
about 69 feet wide and 23 feet deep. The diminutive size of the pre-
incision channel in the comparatively narrow valley, about 2 miles
downstream of the County Road 136 culvert, suggests that sheetflow,
rather than confined channel flow, was the primary discharge mode. This
observation tends to be supported by Gregory (1935), who described the
area within Sink Valley as being swampy, and this is corroborated by the

accounts of early settlers (Carroll, 1960).
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1.1. Alluvial valley Floor Definition

The regulatory definition of an alluvial valley floor is outlined in
the Office of Surface Mining’s (0SM, 1983), Alluvial Valley Floor
Identification Guidelines, in which are laid down two sets of criteria

(1) Geologic and (2) Water Availability. The geologic criteria are:

(a) a topographic valley with a continuous perennial, intermittent,
or ephemeral stream channel running through it; and

(b) within that valley, those surface landforms that are either
flood plains or terraces if these landforms are underlain by
unconsolidated deposits [streémlaid); and

(c) within that valley, those side-slope areas that can reasonably
be shown to be underlain by alluvium and which are adjacent to

flood plain or terrace landform areas.

Specifically excluded from the 0OSM definition of alluvial valley floors
are upland areas, which are defined as those geomorphic features located
outside the flood plain and terrace complex, such as isolated higher
terraces, alluvial fans, pediment surfaces, landslide deposits, and
surfaces covered with residuum, mud flows or debris flows, as well as
highland areas underlain by bedrock and covered by residual weathered
material or debris deposited by sheetwash, rillwash, or windblown
material.

On the basis of the geologic criteria it is apparent, therefore,
that the requirement for an Alluvial Valley Floor determination is the

presence of a continuous channel within a tcpographic valley, the flcor



of which contains floodplain and terrace features that are underlain by
unconsolidated streamlaid deposits that were deposited by the continuous
channel. The flow regime of the channel may be perennial, intermittent
or discontinuous. By the same criteria alluvial fans, areas underlain
by bedrock and covered by residuum or colluvial deposits and surfaces
covered by mud flows, debris flows or sheetwash deposits are not
considered to meet the geologic criteria for alluvial valley floors.
Current regulations of the Utah Division of 0il, Gas and Mining
(UDOGM) state that unconsolidated streamlaid deposits holding streams
means, with respect to alluvial valley floors, all floodplains and
terraces located in the lower partions of topographic valleys which
contain perennial or other streams with channels that are greater than 3

feet in bankfull width and greater than 0.5 feet in bankfull depth.

1.2. Background

The results of previous investigations of Sink valley reported in
July 1%87 (C.D.M., 1987) concluded that Sink Valley did not meet the
regulatory definition of an alluvial valley flcor for two reasons.
First, there is no continuous stream channel through the valley.
Second, the valley fill in Sink valley is not streamlaid but rather was
deposited by various processes including mudflows, debris flows, and
sheetfloods that formed alluvial fans.

This information was presented to Utah Division of 0il, Gas and
Mining (UDOGM) for their consideration. UDOGM concluded that further

information was necessary before Sink Valley could be determined not to
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be an AVF. UDOGM proposed that man’s activities may have eliminated the
continuous stream through Sink valley. They suggested that further work
be performed to identify whether there are continuous streamlaid
deposits through the valley.

Second, they suggested that, while streamlaid deposits did not
appear to be present on the surface, exploration drill holes have
indicated the possible presence of streamlaid deposits at depth. They
suggested that further information be submitted to determine whether the
surface expression of possible streamlaid deposits has been obscured by
recent development of alluvial fans or man’s activities. Under this
scenario careful subsurface investigétions would identify the presence
of streamlaid deposits at a shallow depth that have been overlain by
more recent deposits.

Therefore, the objectives of this investigation of Sink Valley, that
was conducted for the Nevada Electric Investment Company, under the
supervision of Mr. Oean Williams of BHP-Utah International were: (1) to
determine whether there were streamlaid deposits beneath the surface of
the valley floor, and (2) to determine whether the alluvial fans, or
man’s activities had obscured a previously existing continuous channel

that traversed the length of Sink Valley.
1.3. Methods of Investigation

This field investigation of Sink valley was conducted between July
7, 1988 and July 17, 1988, Nine topographic cross sections (I to IX)

were surveyed across the valley and two tributaries with an EDM-coupled



theodolite such that they were oriented perpendicular to the
depositional axis of the valleys. The cross sections were tied to a
common datum and fiducial point (10,000, 10,000): the section corner
between Sections 19, 20, 29 and 30, T. 395. R. 5W, where there is a
monumented brass cap (EL. 6914 feet). The up-valley cross section (No.
1) is located in Section 21, T. 39S., R. S5W and the down-valley cross
section (No. IX) is located in Sections 5 and 6, T. 40S., R. 5W. The
cross sections were surveyed in order to characterize the valley floor
topography, and to provide ground surface elevations for the
stratigraphic investigation (Drawings No. 1 to 9).

Stratigraphic data for the valley floor were obtained from bank
expaosures in the incised channels of Lower Robinson Creek and Sink
valley Wash, and from 28 backhoe pits. A total of 37 stratigraphic
sections were measured and described in the pits and incised-channel
banks. All of the pit and channel bank exposures were photographed.

In addition to the above, a debris flow lobe on the valley floor was
roughly surveyed with a hip chain and Brunton compass. The axes of
coarse clastic sediments on one of the debris flow levees were measured
and recorded. A field reconnaissance of the Sunset Cliffs in Water
Canyon was conducted to document the up-valley sediment source. These
deposits and the source rtocks were photographed. Ouring the field
investigation previously mapped discontinuous channel segments within
Sink Valley (Hacvey and Schumm, 1987) were field checked to determine

their origin and continuity.
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1.4. Geology

Sedimentary rocks associated with the Pausaugunt Plateau range in
age from Jurassic to Recent (Fig. 1.1). In the Sink Valley area,
sandstones and coal seams of the Cretaceous Oakota Formation are
overlain by the slope forming Tropic Shale. The Tropic Shale consists
of grey to brown argillaceous shale, which commonly erodes into badlands
topography (Gregory, 1951). The Tropic Shale is approximately 750 feet
thick in central Kane County (Doelling, 1972). Overlying the Tropic
Shale, the Upper Cretaceous Straight Cliffs, Wahweap, and Kaiparowits
Formations are composed of weakly cemented sandstones and minor
arenaceous shales which reach a cumulative thickness of 1700 feet in the
study area.

The Upper Cretaceous Kaiparowits Formation is unconformably overlain
by the Eocene Wasatch (Claron) Formation, a sequence of basal
conglomerate and pink and white limestone which is approximately 500
feet thick in the Sunset Cliffs above Sink Valley. The basal portion of
the Wasatch Formation consists of a conglomeratic unit which ranges in
thickness from 20 to 100 feet (Gregory, 1951). The unit contains
rounded quartzite, chert, limestone, and volcanic clasts in a calcareous
matrix. Clasts reach 3 feet in diameter on the rim of the Paunsaugunt
Plateau (Gregory, 1951). The Wasatch Formation becomes sandy upsection
(Doelling, 1972). Quaternary basalt flows are present south of Sink
valley, in the Bald Knoll and Buck Knoll areas.

Pre-Quaternary sediments of the Sink Valley area dip gently

northeastward. Along strike, the lateral continuity of these units is
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Setics

Stratigraphic Unit

Thickness
(Fecr)

Description

Tertiary

Locene

Clatron Formation
(Wasalch)

JO00-1300

Pink, white, snd varicalored limestone,
cliff former eroding inlo pleluiesque
slopes and fonns, basal conglomerate
af exolic quanzte and limesione
cobhles and pebbles,

Crcraccous

Campanian

Raiparowits Formation

265.700

Unconflommity

Datk gray 1o gray-preen arkosic sand-
stong, Mriable with wesk calcareous
cemenlation.

Santonian
) ]

Wihweap Formation

Minor Caal

$00-1300

Unconfurmity

Alternuting sandy thale and thin- 10
thick-bedded resistanl sandsione,
ledge and slope 1opography,

Conizcizn
"

Tuicnian

Straight Cliffs Fomation

Alinor Cocl

80.500

Yellow-gray 1o brown, thick-bedded 10
mawsive clifl-forming sandsione with
subordinate intervening gray shale,
shaley sandsione, cosl and cartbuna-
ceous shale.

Tiopic Shale

700-10C0

Dtub gray chale with subordinaie thin
brown fine.grained sandstone, slope
former.

Cenomanian

Dakota Formation

AMafor Coal Scams

150450

Yellow-gray 10 brown fine: to medivm.
grained sandsione aliernating with
grsy shale, sandy shale, carbonaccous
shale and coal, Yedge and slope former
ceeating Gray Cliffs; best coal near
bollem and top of unit.

Jurassic

Upper

Entrada
Sandslone

Cannonville
Member

0-300

Angulat Unconformity

White and reddith banded fine-grained
sandstone 2nd silistone, friable and
¢arthy weathering, masslve,

Gunsight Butte
Member

0-300

Red-brown and light green siltstone; also
red cross-bedded wndstone of the
“slickrock™ type,

Formation

A

Carmcl

Wiggler Wash
Member

0-60

Limestone, ted siltstonz, white and
greenish gypsum,

Winsor Member

180-250

White, pink, brown sandstone alternaling
with thin red silistone and mudstone,

Paria River Membes

55.200

Interbedded light gray and red sand.
slone, Jimestone, silisione, shale, and
gypsum.

Judd Hollew Tonguc
of Carmel

Thousand Pockets
Tongue of Navuju
Sandstone

Yellowish cross-bedded frisbhle but
resistant sandsione,

Crystz] Peak
Member

120-190

Dark ieddish brown und white to light
gray fine-grained sandsione, medium-
bedded with minor thin gypsifesous
or calcarcous shales 2and
conglomerate,

Kolob Limestone

122350

Gray and 1an deuse limestone with somne
thin wndy red shule near the buse
and thin pypsuin near wop.

Lower

Navajo Sandsione

Uneonlormily

Light gray 10 1an, locully r1ed fine-
graincd sandsinne, masiive, exhibiling
large.scule acolian cross-hedding,
culcaieous and cliff farming.

Figure 1.1.

7

Generalized Section of Rock Formations in the Alton Coal
Field (Doelling and Graham, 1972).
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disrupted by two major northeasterly trending faults which bound the
Paunsaugunt Plateau (Fig. 1.2). The Paunsaugunt fault marks the eastern
boundary of the plateau and is located approximately 13 miles east of
Sink Valley. The fault is generally normal and downthrown to the west.
Offset along the Paunsaugunt fault ranges from 100 to 500 feet (Doelling
and Graham, 1972).

The Sevier fault lies 3 miles west of Sink Valley, marking the
boundary of both the Pausaugunt Plateau and the Alton coal field. The
fault extends approximately 300 miles from south of the Grand Canyon to
central Utah. The fault is normal and downthrown to the west. Total
displacement on the Sevier fault rangés from 1000 to 2000 feet (Doelling
and Graham, 1972).

The Bald Knoll fault runs parallel to the Sevier and Paunsaugunt
faults, passing approximately 1 mile east of Sink Valley. The fault is
normal and downthrown to the east. Total offset on the Bald Knoll fault
may be as much as 500 feet (Doelling and Graham, 1972).

A topographic gradient which averages 600 ft/mile extends from the
head of Sink Vvalley, up Water Canyon, to the top of the Paunsaugunt
Plateau. The edge of the plateau consists of a steep 400 feet
escarpment of Eocene Wasatch Formation known as the Sunset Cliffs. The
cliffs have weathered into a large amphitheatre as a result of mass
wasting of the Wasatch Formation. Massive debris flow and landslide
deposits are present at the base of the cliffs. As a result, a large
amount of debris which has eroded from the Sunset Cliffs has

concentrated at the head of Water Canyon in a large debris flow-
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dominated fan. Subsequent events have remobilized and transported this
material into Sink Valley, as evidenced by Sink Vvalley stratigraphic
data presented in this report. Erosion as a result of mass wasting
processes is characteristic of the Tropic Shale on the margins of Sink
valley.

Sink Valley lies on an erosional surface of Tropic Shale which, due
to its lithologic character, has manifested itself into a relatively
wide topographic depression in a region dominated physiographically by
steep canyons in indurated sandstones. The margins of Sink Valley
consist of laterally retreating Tropic Shale and a pediment. The
pediment surface consists primarily of limestone, quartzite, and basalt
clasts derived from the Wasatch Formation. Rounded clasts of quartzite
and basalt on the pediments are derived from the basal conglomerate of
the Wasatch Formation. The pediment gravels have provided a local
source of coarse clastics during the most recent phase of Sink Valley

deposition.
1.5. Alluvial Fan Literature Review

Previous studies of Sink valley (Harvey and Schumm, 1987) indicated
that the floor of Sink Vvalley was composed of alluvial fan sediments.
Therefore, it is appropriate that a review of the alluvial fan
literature be undertaken.

Numerous investigators have studied the sedimentology of alluvial
fans. Although most research has been carried out on fans of arid
regions, general controls on fan development may be extended to a range

of climatic systems.

10



Reading (1978) described how alluvial fans develop in areas of high
relief where an abundance of sediment exists. Deposition takes place
when infrequent violent rainfall induces rapid erosion. Bull (1977)
defines an alluvial fan as “a deposit whose surface forms a segment of a
cone that radiates downslope from the point where the stream leaves the
source area .

Climate plays a large role in alluvial fan development and
sedimentation. Kochel and Johnson (1984) delineated four different fan
types based on climate. Arid fans are characterized by perieds of rapid
deposition followed by long periods of inactivity. Humid-glacial fans
consist of constantly shifting braided streams on an aggrading outwash
plain. Humid-tropical fans reflect seasonal deposition by braided
streams and debris flows, and humid-temperate fans are characterized by
infrequent debris avalanching initiated by large rainstorms.

In general, alluvial fans form at the margins of steep basins due to
a decreased confinement of streamflow (Bull, 1977). Deposition, 1is
therefore, not due to a change in slope, but is the result of a rapid
lateral expansion of sediment onto a fan surface (Reading, 1978). The
reduction in lateral confinement which induces alluvial fan deposition
is generally the result of base level lowering (Bull, 1977). An
erosional base level reduction will genmerally produce a temporary thin
fan, whereas tectonic base level lowering results in the development of
a prolonged thick fan sequence (Bull, 1977).

High sediment supply is characteristic of alluvial fans. Therefore,

the initiation of an alluvial fan may result from a climatic change
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which increases rates of erosion. In addition, coarse unconsolidated
materials on a fan surface will reduce downvalley surface discharges and
promote deposition,

Three types of deposits are commonly found in small steep basins
characteristic of alluvial fans: water floods, hyperconcentrated flows,
and debris flows (Costa, 1988). Water floods behave as Newtonian fluids
and, therefore, have no yield or shear strength. Waterflood deposits
contain primary channels with width:depth ratios in excess of 12:1.

Sheetfloods are waterfloods on an alluvial fan surface. Sheetfloods
are characterized by low viscosity flows which expand laterally at the
downstream end of a confined channel onto a fan surface (Reading, 1978).
They generally reflect upper flow regime conditions, and deteriorate
into patterns of braided channels and bars which dissect the upper
surface of the sediment sheet (Reading, 1978). Bull (1977) described
sheetfloods as surges of sediment laden water which range in depth from
0.5 to 1.5 feet. The resultant deposit is a sheetlike unit of sand and
gravel which may be traversed by shallow discontinuous channels which
repeatedly divide and rejoin.

Hyperconcentrated flows are generally defined to begin at 40%
sediment concentration by weight (Costa, 1988). Shear strength within
hyperconcentrated flows is small but measurable (100-400 dynes/cm?).
The amount of fine material present in hyperconcentrated flows greatly
affects fluid characteristics of the material, because shear stress is
acquired very rapidly by clay rich deposits. Hyperconcentrated flows,

also called noncohesive mudflows, mudfloods, and intermediate flows,
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have a much higher sediment transport rate than waterfloods, because the
increased sediment concentration increases fluid viscosity, thereby
decreasing sediment fall velocities and enabling sediment to remain in
suspension for longer periods of time (Costa, 1988).

The third primary mode of deposition on alluvial fans is that of
debris flows, where solid particles and water move together as a single
viscoplastic body (Costa, 1988). Debris flow cohesion is controlled by
clay content. Debris flows occur when large quantities of water enter a
basin over a short period of time; when steep slopes contain
insufficient stabilizing vegetation, and when a proximal source contains
both coarse detritus and a fine mud matrix.

Debris flow deposits are generally characterized by the following
features (Reading, 1978): a) a steep lobate snout with large boulders
concentrated at the front; b) lateral levees of coarse deposits; c) a
tendency to flow in pulses or surges; d) a concentration of the largest
particles towards the surface and edges of the flow, and 3) the
formation of a rigid plug at the center of the flow. The presence of
wood fragments is good evidence for debris flow deposition, as water
rich floods would remove buoyant materials from the sediment. Debris
flows lack stratification and sedimentary structures, and they are
distinctly chaotic.

Kochel and Johnson (1984) described alluvial fans in humid-temperate
regions, and identified debris flows based on the following evidence:
a) very poor sorting and coarse textures, b) indistinct stratification,
c) sharp basal contacts; d) an absence of current structures; 3) inverse

graded bedding, and f) the preservation of ripups.
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longitudinal profile found on many fans could be generated by both
fluvial and mixed-mode (i.e., mudflow dominated) processes. Harvey
(1984b) suggested that debris flow dominated fans are more likely to
have numerous disconnecied channel segments because of the greater
irregularity of the fan surface. From the above discussion it is clear
that fan sedimentology has important implications for understanding fan
morphology, and this is especially true with respect to areas of local
aggradation and degradation.

Experimental (Schumm et al., 1987) and field studies (Rust and
Koster, 1984) of alluvial fans have shown that grain size generally
diminishes in the down-fan direction such that the distal portion of the
fan at any time is composed of the finest sediments (i.e., silts and
clays). Schumm et al. (1987) suggested that a sharp break in the slope
profile near the toe of the fan marks the point at which the silts and
clays are deposited. Deposition of the fines forms a clay-rich basal
layer over which the‘fan progrades through time. Progradation of the
fan results in coarser sediments being deposited over the basal layer
and therefore, at a given location on the fan the grain-size coarsens
upwards., The net result of this type of sedimentation pattern would be
confined or semi-confined flow within the fan. Because of the nature of
depositional processes on alluvial fans, depositional units are more
continuous longitudinally than they are laterally (Schumm et al., 1987)
and, therefore, it is likely that subsurface flows will tend to follow
the depositional axis of the fan. Galloway et al. (1979) showed that on

alluvial fans groundwater recharge on the upper fan surface takes place
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as a result of direct precipitation or infiltration of stream discharge.
Groundwater discharge occurs in the lower fan region.

In contrast to laterally unconfined fans, the floors of valleys in
the semi-arid regions of the western U.S. can be comprised of semi-
confined valley alluvial fans that prograde down-valley (Patton, 1973;
Patton and Schumm, 1975; Bergstrom and Schumm, 1981l; Harvey, 1980;
Schumn and Hadley, 1957; Laird and Harvey, 1986). In these valleys the
flat-appearing alluvial-valley floors are irregular in the downstream
direction. The processes that operate on the valley fans are very
similar to those that have been described for the classical alluvial
fans in semi-arid areas (Bull, 1964a, bj; DOenny, 1965; Hooke, 1967,

1968a; Lustig, 1965).
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2. SINK VALLEY GEOMORPHOLOGY

The geomorphological characteristics of Sink Valley can be divided
into three areas of concern: (1) the morphological c'nraracteristics of
the valley itself, (2) the morphological characteristics of the valley
f"hlorjr,' and (Bj the spatial distribution and continuity of channels

within Sink Vvalley.
2.1. Morphologic Characteristics of Sink valley

The shape of Sink Valley is atypical of that of a valley formed in a
uniform lithologic setting by fluvial processes. It is very evident
that the resistlance Eo erosion of the rock formations (Fig. 1.1) that
comprise the margins of the valley has affected the shape of the valley.
The tock formations bordering the valley margins are shown in Figure
2.1, From up-valley to down-valley the valley margins are composed of
rock formations that get progressively older (Fig. 1.1). The upper
reach of Sink Valley at the confluence of Dry Fork and Water Canyon
(Fig. 2.1) is narrow and the valley margins at the elevation of the
v'alley floor are composed of resistant sandstones of the Straight Cliffs
.Formation. valley width is about 300 feet. Tropic shale forms the
basin boundary for almost the remainder of Sink Valley in the down-
valley direction. Valley width within the confines of the Tropic Shale,
increases from 900 feet at cross section I (Fig. 3.1) to 3200 feet at
cross section IV (Fig. 3.1)-'and’ﬂtiﬁen decreases to about 700 feet at
—C,L‘OSS section VII1 (Fig. 3.1). The Dakota Fm. crops out down-valley

_from cross section VIII', and the valley width at cross section IX

17

WATER ENGINEERING AND TECHNOLOGY, INC.



(Fig. 3.1) is about 500 feet. The reduced valley width at this
location is due to the resistance of Dakota Fm.
Field observation and aerial photograph analysis indicates that the

7
shape of Sink Vél}ey within the area whose margins are composed of

Tropic Shale is sﬁééﬁgly influenced by mass failure of the Tropic Shale.
The distribution of hass failures in the Tropic Shale is shown in Figure
2.1. The mass failures are probably related to the distribution of
faults (Fig. 1.2). The presence of mass failures on the perimeter of
Sink Vvalley explains why the valley shape is atypical, but it also
suggests that mass failure-derived deposits should make up a high
proportion of the yélley fill of Sink VYalley..

The western mqygin of Sink Valley from where Lower Robinson Creek
traverses the low :elieF outcrog of Tropic Shale to the area to the west
of Swapp ranch (Fig, 2.1) is very subdued topographically. The Tropic
Shale ridge and isdlated remnants of Tropic Shale at the mouth of Swapp
Hollow indicate that_hadland topography had formed on the Tropic Shale
in Sink Valley anq in the Lower Robinson Creek drainage basin. The
eastern flank of thé Tropic Shale ;idge between Lower Robinson Creek and
Swapp ranch has beén buried by down-valley progradation of a valley fan.
The western flank éf this ridge, which is located in the Lower Robinson
Creek drainage basin, forms a fairly steep and well defined escarpment.
The southern extreqity of the ridge is completely buried by sediments,
and no Tropic Shalé outcrop is visible at the ground surface. In fact
at this location sgéetfloods that are generated up-valley bifurcate into

pboth lower Sink'vélley and Lawer Robinson Creek drainage basin. The
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western margin of Sink Vvalley has, therefore, Dbeen significantly
modified by sedimentation in Sink valley. The progradation of sediments
onto the Tropic Shale outcrop has significantly affected the elevation
of the water table within Sink Valley.

One further feature of the valley margin of Sink Vvalley has
significant implications in terms of the valley fill sediments. A
pediment surface is located on the south side of Swapp Hollow and it
forms the eastern boundary of Sink Valley down-valley from the
confluence with Swapp Hollow (Fig 2.1). The pediment was formed on
Tropic Shale and it is capped by coarse-grained clasts that were
originally derived from the Wasatch Formation. Mass failure of the
Tropic Shale underlying the pediment and scarp retreat have introduced
the coarse-grained Wasatch-derived clasts into Swapp Hollow and lower
Sink Vvalley. Hillslope erosion processes and gullying of the valley
walls are also introducing significant quantities of the coarse clasts

to the floor of Sink Valley.
2.2. Valley Floor Morphology

The first indication that the floor of Sink Valley might be composed
of a valley fan is seen on the Alton 7.5 min. Quadrangle (USGS, 1966).
The 40-foot contour-interval map suggests that a fan-shaped body has
prograded down valley from the confluence of Dry Fork and Water Canyon.
Bull (1964) and Kochel and Johnson (1984) have demonstrated that there
is a relationship between the size of the drainage basin and the surface

area of the fan (Fig. 2.2). The fan area-drainage basin area
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relationships for three fans in the location of Sink Valley were
determined from the USGS topographic map: (1) Sink valley fan, (2)
Section 21 fan, and (3) Swapp Hollow fan. These data were then plotted
with the data from Bull (1964a) and Kochel and Johnson (1984) on Figure
2.2. The best-fit line for the Sink Valley data is sub-parallel to
Bull's curve (Fresno, CA) and lies above the curve that fits the data
for Nelson County, VA.

Two conclusions can be drawn from the data in Figure 2.2. First,
there is a systematic relationship between fan and drainage basin areas
in Sink Vvalley, which provides strong evidence that the floor of Sink
Valley does contain a valley fan. The down-valley margin of the valley
fan was determined from topographic and sedimentologic (Fig. 3.5) data
(Fig. 2.1). It 1is evident that the valley fan 1is different
morphologically from alluvial fans that were studied by previous
investigators. The primary difference is one of shape. The
conventional fan has a shape that is best described as a segment of a
cone that radiates downslope from the point where the stream leaves the
source area (Bull, 1977). The fan owes 1its existence to reduced
confinement of the sediment and water discharges from the source area
(Reading, 1978). However, the basic requirements for reduced
confinement and a high supply of sediment are met in Sink Valley. Ory
Fork and Water Canyon confluence in a reach of the valley whose width is
narrow (~ 300 feet) and is controlled by outcrop of sandstones. Tropic
Shale forms the valley margin down-valley from this location and the

valley widens. The high sediment supply is derived primarily from the
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Wasatch Formation in the Sunset Cliffs. The floor of Water Canyon is
composed of numerous over-lapping debris flow depasits. Therefore, the
confinement caused by the gradually widening valley has caused the fan
to prograde down valley, but the fan area-drainage area relationship has
been maintained. The rate of down-valley progradation of the fan must
have been lower in the down-valley direction because the valley width
increases significantly from about 300 feet at the head of the fan to
about 3000 feet at the location of the fan toe at cross section V (Fig.
Bl ).

The second conclusion that can be drawn from Figure 2.2 is that for
a given drainage area the Sink Valley fans are larger than those in
Nelson County, VA, but they are smaller than the ones in Fresno, CA.
This may be due to differences in lithology of the source areas (Hadley
and Schumm, 1961) but it may also be due to climatic differences. Mean
annual precipitation at Alton, Utah is 16.56 ins, (CDM., 1987), which is
intermediate between those in California and Virginia.

Longitudinal and cross-section profiles of Sink Valley were
constructed from surveyed data tp characterize the morphology of the
valley floor. The longitudinal profile (Fig. 2.3) of the valley floor
was constructed from the surveyed cross sections and the Alton
Quadrangle. The profile extends from the base of the Sunset Cliffs in
Water Canyon to cross section IX (Fig. 3.1). The irregular topography
that is the result of the presence of over-lapping debris flow lobes in
Water Canyon can be seen on the upper part of the profile. The profile

of the valley floor shows clearly that the toe of the fan is located in
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the vicinity of cross section V, where there is a significant change in
slope (Schumm et al., 1987). The crest of the fan is located between
cross sections III and IVA.

The Sinmk Valley cross-section profiles (Fig. 2.4) further confirm
the presence of a valley fan, and the effects on cross-section
morphology of sediment contribution to the valley floor from valley
margin hillslopes and tributary alluvial fans. The details of the
cross-section morphology are more clearly seen on Drawings No. 1 to 9.
Cross sections I and IIA show the irregularity of the valley Ffloor in
the upper fan region. Cross section IIT shows the cross-fan convexity
very well, as does cross section IVA, Cross sections V and VI
demonstrate that Swapp Hollow fan has prograded out onto the flcor of
Sink valley. Valley wall contribution of sediment to the valley floor

is clearly demonstrated in cross sections VII, VIII and IX.
2.3. Channels in Sink valley

The locations of all the channels in Sink Valley are shown in Figure
2.1, With the exception of Lower Robinson Creek, Sink Vvalley Wash
downstream of the culvert on Couﬁty Road 136, and the incisad former
wagon road on the western margin of the lower reaches of the valley, the
channels within Sink Valley are discontinuous. The majority of these
channels have been either constructed, or modified, by local landowners.
A number of the discontinuous channel segments are located on the
eastern side of the valley between Section 21 tributary and the mouth of

Swapp Hollow. These channel segments are located in areas that have
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been affected by localized sediment deposition on the medial part of the
valley fan where aggradation and local oversteepening of the valley
floor are to be expected (Harvey, 1987; Schumm et al., 1987). The
presence of debris flow and mudflow deposits on the medial part o} the
fan can be expected to produce topographic irregularities on the ;alley
floor which can lead to sheetflood concentration and, hence, the
development of discontinuous gullies (Harvey 1984b). The absence of a
continuous channel through Sink Valley is, therefore, further evidence
that the valley floor is composed of a valley fan. The cross section
profiles (Fig. 2.4: Drawings No. 1 to 9) show a strong cross-valley
gradient to the west, and, therefore, if a channel was to be located
through Sink valley, it would be logical to find it towards the western
part of the valley. Figure 2.1 shows that no such channel exists.
Discontinuous channel segments are located on the valley floor south of
the Swapp ranch where the valley narrows (Cross Section VI).

The incision of Kanab Creek (c. 1865) has significantly effected
both Lower Robinson Creek and Sink Valley Wash by lowering.their base
levels which in turn has caused phem to incise. The magnitude of the
changes in these channels that was due to base level lowering can be
seen by the changes that have taken place in Sink Valley Wash since
1876, Burrill (1876) states that Sink Creek, at & location that was
down-valley from the culvert on County Road 136 (Fig. 2.1), was about 3
feet wide and 6 inches deep. In contrast the channel today is about 65
feet wide and 23 feet deep (see cross section IX, Fig. 2.4). There is

little doubt that the culvert has prevented the bulk of the degradation
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from migrating farther up-valley. However, the valley floor is being
eroded by headcuts upstream of the culvert. Most of the headcut retreat
appears to be related to sapping processes because of the high
groundwater table. Undoubtedly when sheetfloods occur there is an
element of surficial erosion of the gully headwalls.

The incision of Lower Robinson Creek has had a significant effect on
both the sedimentology and morphology of Sink Valley, because Lower
Robinson Creek has captured the headwaters of Sink Valley (Ory Fork and
Water Canyon). Prior to capture the discharge from Sink Valley was
delivered to Kanab Creek by Sink Vvalley Wash. Explicit evidence for the
capture is provided by the sedimentological data.

There is no source of Wasatch-derived sediments in the pre-capture
drainage basin of Lower Robinson Creek. Therefore, the Wasatch-derived
sediments that were observed in the stratigraphic sections on the
western end of cross section IVA (Figs. 2.4, 3.1) must have originated
in Sink valley. For these sediments to have been transported to Lower
Robinson Creek drainage basin the divide between the two basins must
have been overtopped. The intermittent presence of the Wasatch-derived
sediments in the upper parts of the stratigraphic sections (measured
sections #20, 14 , Fig. 3.1) indicates that this was not a continuous
process, but rather it was related to discrete large magnitude events on
the valley fan in Sink valley. The fine-grained nature of the Wasatch-
derived sediments indicates that they were fan margin sediments.
Following incision of Lower Robinson Creek, and the burial of the

eastern flank of the divide between the two basins by fan progradation,
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floodflows that overtopped the divide would have been confined to the
incised channel of Lower Robinson Creek., Flow confinement when coupled
with the elevation difference between the top of the divide and the bed
of the channel (approximately 60 feet; Fig. 2.4, cross section IVA)
would have caused the channel to headcut through the divide, thereby
initiating the capture of the Sink Valley headwaters.

The capture of the upper part of Sink Valley by Lower Robinson Creek
has had significant effects on Sink Valley. First, following capture
the discharge from the upper part of Sink Valley is now transported to
Kanab Creek through Lower Robinson Creek which has reduced the discharge
passing through Sink Valley. Second, the primary sediment source area
for Sink Valley was Water Canyon. Capture has removed this source of
sediments because the incised channel of Lower Robinson Creek at the
confluence of Dry Fork and Water Canyon is now about 20 feet deep and 80
feet wide, and it is highly unlikely that there will be overbank

discharge and sedimentation.
2.4, Summary of Geomorphological Characteristics of Sink valley

The shape of Sink Valley and the valley widths are controlled by the
resistance to erosion of the valley margin rock formations (Fig. 2.1).
Where resistant formatinns (Straight Cliffs Fm., Dakota Fm.,) crop out
the valley is narrow (300 to 500 feet). Where the Tropic Shale crops
out the valley is wide (700 to 3200 feet). Progradation of the valley
fan has significantly modified the low relief western margin of Sink
Valley. Mass failure of the Tropic Shale has contributed to the valley

widening.
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The presence of a valley fan within the floor of Sink valley is
confirmed by the valley floor topography. The longitudinal profile of
the valley floor shows the presence of a fan-shaped body (Fig. 2.3), and
the cross-sectional profiles show typical cross-fan shapes (Fig. 2.4).
Confinement of the water and sediment discharges from upper Sink Valley
has led to the down-valley progradation of a fan. The drainage area-fan
area relationship developed by other investigators is supported by the
Sink valley data (Fig. 2.2).

No continuous channel that traverses the length of Sink Vvalley is
present on the valley floor (Fig. 2.1). Discontinuous channel segments
on the medial part of the fan are related to fan sedimentation. Base
level lowering by the incision of Kanab Creek (c. 1865) has caused
incision of both Sink valley Wash and Lower Robinson Creek. Capture of
the headwaters of Sink Valley by Lower Robinson Creek is attributable to
both valley fan progradation in Sink Vvalley and incision of Lower
Robinson Creek. The former eliminated the pre-existing drainage divide,

and the latter caused sheetflood confinement into a single channel.
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3. SINK VALLEY SEDIMENTOLOGY

In order to determine the sedimentologic characteristics of the
valley fill deposits of Sink Valley, 9 cross sections (I to IX) were
surveyed across the valley in orientations that are perpendicular to
depositional strike (Fig. 3.1). Two cross sections (IIA, IVB) were
surveyed across the mouths of tributary fans (Fig. 3.1). A total of 37
stratigraphic sections were measured and described along these cross
sections; 5 on the banks of Lower Robinson Creek, 1 on the bank of Sink
valley Wash, and 31 in a total of 28 backhoe pits. The locations of the
cross sections and measured stratigraphic sections are shown in Figure
3.1. Stratigraphic sections are compiled in Appendix I.

Measured stratigraphic sections are shown in relation to cross-
sectional topography on the accompanying drawings, Nos. 1 to 9. All of
the cross sections are oriented looking in a downvalley direction.
‘Because the Cretaceous Tropic Formation weathers to dark brown silt and
clay (10 YR 3/2 to 10 YR 4/4) whereas sediments derived from the Eocene
Wasatch Formation are orange-red-brown in color (10 YR 5/4 to 10 YR 5/8)
the two source areas were readily discernable in the valley FillA
stratigraphy. The Cretaceous sandstones are weakly cemented and hence
do not resist chemical weathering as do the Wasatch sediments; as a
result, the input of Cretaceous sandstone into Sink Valley generally
consists of sands which are yellowish-grey in color (2.5Y 6/4).

The ability to delineate between Wasatch-derived, Tropic-derived,
and Cretaceous sandstone-derived sediments is critical to the

determination of sedimentation processes in  Sink Valley. The Wasatch-
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derived sediments in Sink Valley have been transported downvalley,
whereas Tropic-derived sediments reflect a lateral component of
deposition from the valley margins and tributary fans. The intermixing
of the two types of sediment in a single depositional unit is indicative
of surficial reworking of the valley fill, Cretaceous sandstone-derived
sediments are primarily introduced to the valley floor of Sink Valley by

the tributary fans and by hillslope processes.
3.1. Cross Section I (Drawing No. 1)

Cross section (XS) I is located in the upper portion of Sink valley,
where the valley is less than 1000 feet wide (Fig. 3.1). The two
stratigraphic sections measured along Lower Robinson Creek are shown on
the west side of the valley. Lower Robinson Creek consists of two
channels along XS I. The bifurcation point of the channel is located
approximately 100 feet upstream of the cross-section line. The thalweg
of the east channel, at measured section (MS) #2, is located
approximately 4 feet higher than the thalweg of the channel at MS #l.
Where the main channel bifurcates upstream, the abandoned east channel
contains a high concentration of boulders which consist of Wasatch-
derived limestone, quartzite and conglomerate, which represent the
leading edge of a debris flow. The boulders probably influenced the re-
touting of the channel into the relatively erodible fine-grained
deposits to the west. Subsequent incision of the west channel has
perched the channel to the east.

Although several boulders present in the perched east channel are

rounded, there is no evidence of reworking via conventional fluvial
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transport. The rounded clasts are derived from the basal conglomerate
of the Wasatch Fformation, hence rounding occurred prior to this
depositional cycle.

Measured section #l, on the westi channel of Lower Robinson Creek,
contains Wasatch-derived sand and minor gravel at its base which is
overlain by a thick seguence of Tropic-derived silt and clay. Minor
amounts of Wasatch-derived clasts are present within the Tropic
sediments. The section is capped by Wasatch-derived silty sand. The
thick sequence of Tropic-derived sediments is not present in MS #l, 78
feet to the east. The lateral thinning teo the east of the unit as well
as a high concentration of charcoal and dispersed pebbles suggests that
the unit is a mudflow deposit from the western valley margin., Similar
deposits exposed on the valley margins have been described by Harvey and
Schumm (1987). The incorporation of Wasatch-derived pebbles reflects
transport of the silt and clay over Wasatch-derived sediments. The
valley margin is evident on the west side of XS I (Drawing No. 1); at
station 9+00 the ground surface rises on Tropic Shale. The break in
slope at station 9+50 probably pepresents a contact between intact
Tropic shale to the west and mass wasted material to the east.

The lateral transport of sediment into Sink Valley from the valley
walls is evident on the east end of XS I in MS #6. The base of the
section is composed of bath Tropic Shale and clasts of Cretaceous-age
sandstone. The size of the sandstone boulder in MS #6 is striking (800
mn), because the poorly cemented nature of the sandstones generally

favors chemical versus mechanical weathering (i.e., the sandstones break
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down close to their source). Thus the association of Tropic-derived
silt and clay with large clasts of Cretaceous age sandstone is
indicative of rapid transport from a proximal source. The mass wasting
of a sandstone block onto a Tropic Shale slope followed by transport aof
weathered shale by mudflow processes into the valley, provides a likely
scenario for the observed deposit. Alternatively, the seguence
represents two events; the deposition of a mudflow carrying sandstone
boulders followed by a rockfall of Cretaceous age sandstone. The top of
MS #6 contains thinly interbedded sands and clays of local derivation.
These units represent lateral slopewash from the eastern bounding
topographic high.

The mid-valley area of XS I consists primarily of Wasatch-derived
sediments that reflect a transport direction oriented downvalley. MS #5
contains two Wasatch-derived coarse-grained horizons. The upper unit
consists of a chaotic assemblage of matrix supported sand to boulder
sized sediments which reach 170 mm in diameter. The unit pinches out to
the west. Similar deposits are present in the lower portions of MS #1,
*2, _and #5, The matrix supported, chaotic nature of these units
indicate downvalley deposition of Wasatch-derived sediments via debris
flows. The absence of internal stratification, normally-graded bedding,
and sorting indicates that deposition was not the result of fluvial
processes,

The remainder of the sediments depicted on XS I consist of thinly
bedded, structureless sands, horizontally laminated sands, and silt/clay

drapes; these units are commonly separated by mud (silt/clay) drapes,
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and the sand-mud couplets reflect deposition by shallow flow depth
discrete events. The Wasatch-derived sands represent deposition during
shallow sheetfloods on the fan surface, whereas the drapes document
sediment deposition during recessional flows. DOue to the narrowness of
sink valley, a result of the presence of bounding Tropic Shale outcrops,
distinct fan-margin facies were not present in the stratigraphic
sections of XS I. The primary axis of deposition may be located
generally at midvalley, where thick Wasatch-derived debris flow deposits
are present (MS #5). This tends to be confirmed by the absence of
Tropic-derived sediments in MS #5.

Cross section I (Fig. 3.1) effectively shows the complexity of Sink
valley sedimentation. Wasatch-derived sediments record downvalley
transport directions, whereas deposits of Tropic Shale-derived sediments
indicate mass wasting, and possibly sheetflow, from the valley margins.
The sedimentary sequences described indicate deposition on an alluvial
fan which, in the vicinity of XS I, is laterally confined by bounding
topographic highs. Sedimentation at XS I has been dominated by down-
valley transport of Wasatch-derived sediments by debris flow and
sheetflood processes. The ubiduity of charcoal in the sediments
indicates that fire has been a significant morphogenetic agent in this
drainage basin. Fires followed by significant precipitation frequently
result in the occurrence of debris and mud flows (Laird and Harvey,

1986 ).

39
WATER ENGINEERING RHD TECHNDLOGY; INC.



3.2, Cross Section IIA (Drawing No. 2)

Cross section IIA (Fig. 3.1) is characterized by a predominance of
Wasatch-derived sediments which range from thin clay/silt drapes to
thick coarse gravels. The coarsest material observed in XS IIA is
located on the west side of the valley in the left bank of Lower
Robinson Creek. There, MS #3 contains 18 continuous feet of Wasatch-
derived sediments. The section contains a basal gravel which consists
of very poorly sorted gravel in a sandy silt matrix which displays faint
inverse grading. The unit is overlain by interbedded gravels, sands,
and silt drapes. Thirty-two individual events are distinguishable from
the drapes in the section. Thg sand layers commonly contain trough
crossbeds or coarse/fine couplets. These units are indicative of
deposition by sheetflood; the sands containing coarse/fine couplets
reflect shallow water flooding over the fan surface (Blair, 1986) and
small-scale cross bedded sands are suggestive of deposition within an
array of small braided channels on the fan surface during flood events.
Silt drapes record the recession of discrete flow events. The
distinctly bedded, cyclic nature of the sediments in MS #3, coupled with
the presence of deoris flow and sheetflood deposits reflect a typical
vertical sequence of alluvial fan sediments.

The sediments of XS IIA fine eastward from Lower Robinson Creek, and
at MS #8, only fine grained thinly bedded units are present. The
eastward thinning and fining of individual units is coupled with an
increase in Tropic-derived sediments. This relationship is due to the

off-axis location of the section, where Tropic-derived sediments from
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the valley slopes have been incorporated into the fan margin. A
substantial portion of the units in MS #7 and MS #8 contain intermixed
Wasatch~ and Tropic-derived sediments, that reflect downfan reworking of
the deposits on the fan margin.

The increase in Tropic-derived sediment on the east side of XS IIA
is also due to the convergence of an alluvial fan from the east side of
Sink valley (Fig. 3.1), just downvalley from XS IIA in the vicinity of
Section 21 (herewith referred to as the Section 21 fan). The Section 21
fan sediments are derived primarily from Tropic Shale and Cretacecus
sandstones (see XS IIB), and deposition due to progradation of the fan
has modified the depositicnal environment at XS IIA. The coalescence of
the two fans has produced a topographically low area in the vicinity of
MS #8 where slack-water sedimentation has produced the multiple-event
deposits that are seen at the top of the section,

At MS #7, the upper 36 inches of the section document the presence
of a mudflow deposit that was probably generated from the Tropic Shale
outcrops on the margins of the valley. The mudflow travelled to at
least the center of the valley.

The depositional axis of the éink Valley fan in the vicinity of XS
IIA is located on the west side of the valley, at the present location
of Lower Robinson Creek. Displacement of the axis towards the west
valley margin is due probably to the coalesence of the valley fan with
the Section 21 fan. The convergence of the fans an the eastern side of
the valley has produced a topographically low area on XS IIB that has

resulted in considerable slack-water sedimentation. Mudflows generated
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from the valley walls have the ability to travel a considerable distance

into the valley (Costa, 1988).
3,3. Cross Section IIB (Drawing No. 3)

The absence of Wasatch-derived sediments is strikingly evident in XS
IIB (Fig. 3.1), which traverses the distal margin of the Section 21 fan.
As the drainage basin of the Section 21 fan does not include outcrop of
Wasatch Formation, the deposits are relatively fine grained and are
composed of Tropic Shale and Cretaceous age sandstone-derived sediment.

Small discontinuous channel segments are shown on XS IIA. They are
located in the medial and distal parts of the fan, where discontinuous
channels are to be expected (Harvey, 1984b; Schumm et al., 1987). The
stratigraphic evidence in MS #9, 10, and 11, support the presence of the
small scale discontinuous channels. One channel fill is present in MS
#9, 3 are present in MS #10, and one is present in MS #ll. The greater
number of small-scale channel deposits in MS #l0 tends to suggest that
MS #10 is located along the depositional axis of Section 21 fan.
Mudflow deposits are present in each of fthe measured sections, with
higher frequency near the fan margins (MS #9, 11). Sheetflood deposits
that consist of horizontally laminated and structureless sands that are
separated by fine-grained silt/clay drapes are present in the three
vertical sequences along XS IIB. The presence of ripup clasts and
mudoalls in all three sections argue for widespread reworking of

surficial sediments that dry and crack between events.
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3.4, Cross Section III (Drawing No. 3)

Cross section III (Fig. 3.1), located just downvalley from Section
21 fan, displays the effect of detrital input from Section 21 on Sink
Valley sediments, The amount of Tropic-derived sediment increases
markedly from XS IIA. In addition, coarse debris flow deposits are
distinctly bimodal, with Wasatch-derived clasts included in a Tropic-
derived silt/clay matrix (MS #12). The increased availability of silt
and clay-sized sediments increases the viscosity of debris flows and
thereby increases rates of sediment transport for a given event (Costa,
1988). The 4 measured sections on the east side of XS III represent 4
different localities in a single backhoe pit. In this pit, a
paleotopographic surface that had formed on Tropic-derived mass wasted
or sheetwash sediments is documented in the basal portions of MS #13 and
MS #17. Sediments to the west of this surface are in tangential contact
(i.e., lap onto) the Tropic-derived deposit. MS #17, MS #18, and MS #19
depict a convéx paraconglomeratic unit which has eroded out a Tropic
derived drape in MS #18. Sheetflood and minor channel features are
common in the sand units in the four sections.

Measured sections #13, 17, 18 and 19 characterize the environment of
deposition at this valley fan margin locality which is influenced by
sediments that are derived from three §ources; the valley wall, Section
21 fan and the valley fan. Sediments derived from the valley wall are
characterized predominantly by Ffine-grained, Tropic-derived hillslope
sheetwash and mudflow deposits. Mudflow and debris flow deposits that

are derived from both the Wasateh source area and Section 21 fan make
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up a significant portion of the sediments. Sheetflood deposits that
include minor small-scale channel fills are generated by unconfined
flood flows that are generated in the headwaters of both the valley fan
and Section 21 fan drainage basins. Discontinuous channels are present
on the eastern margin of XS IIIL, and their presence is related to the
relatively high rates of sedimentation at this locale, the result of
sediment deposition from multiple source areas. The cross section
demonstrates that the area around MS #13, 17, 18, 19, where the
discontinuous channels are present, 1is a topographic high which
indicates that the local valley slope is oversteepened and, it is,
therefore, a logical location to find discontinuous gullies on a fan
(Schumm, 1977; Schumm et al., 1987; Harvey, 1987).

The depositional axis of the valley fan at XS III is represented by
MS #12. The stratigraphic column is dominated by debris flow and
mudflow deposits that are separated by sheetflood deposits. The mudflow
deposits can be subdivided on the basis of their sources. Where
Wasatch-derived clasts are present, it is probable that the source area
for the mudflow was Section 21 fan area, because the Wasatch-derived
sediments were probably incorporatéd into the mudflow during the event.
The source area for the Wasatch-derived clasts would have been the
valley fan surface. In contrast, the mudflow deposits that do not
contain appreciable quantities of Wasatch-derived clasts were probably
generated on the eastern valley margin. ODebris flow deposits contain
sediments that were derived from both the Tropic Shale and the Wasatch

Fm,
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Both debris flows and mudflows produce irregular, hummocky terrain,
and it is highly likely that this irregular terrain is responsible for
producing some of the minor channel fills in the predominantly
unconfined sheetflood deposits that cover the debris flow and mudflow
deposits (Harvey, 1984b). Significant areas of hummocky terrain are
located on the valley fan south of XS ILI. The spatial distribution of
the coarser debris flow deposits is highlighted by the distribution of
Gambol’s oak (scrub oak) which has a preference for coarser grained
deposits (Ed. Mogren, Fforestry Oepartment, Colorado State University,
pers. comm).

During this field investigation ane of the debris flow lobes that
was located in the vicinity of XS III was mapped with a hip-chain and
Brunton compass (Fig. 3.2). Raised ridges within the mapped lobe
represent debris flow levees, and it was on the levees that very coarse
grained cobble to boulder-size clasts were observed. Nineteen of the
larger clasts were measured (Table 3.1), so that critical bottom
velocity values (U.S.B.R., 1978) for initiation of motion under fluvial
transport conditions could be calculated. For the range of clasts (b
axis) in Table 3.1, the required bottom velocities ranged from 6.0 to
11.8 ft/sec. These velocities, which are conservative, are extreme for
fluvial channels and therefore, it is unlikely that the clasts were
deposited under fluvial conditions.

On the west side of XS III, the upper left bank of Lower Robinson
Creek (MS #4) is characterized by thinly inter-bedded fine grained

Wasatch- and Tropic-derived sediments which are indicative of a fan
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Map constructed from a Hip-Chain and Brunton compass survey
of a debris flow lobe on the surface of Sink valley.
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Table 3.1. Boulder measurements on Sink valley fan south of Cross
Section III.

Clast Axes Dimensions (mm)

Sample Bottom! Clast
No. A B C Velocity Lithology
(ft/sec.)
1 320 160 S0 o sandstone
2 240 150 130 6.5 limestone
3 320 250 160 B:5 sandstone
4 230 190 150 7.3 sandstone
5 300 150 100 6.5 limestone
6 240 130 95 | 6.0 ; conglomerate
7 430 170 buried 7.0 sandstone
8 220 160 130 6.7 limestone
9 290 250 170 8.5 conglomerate
10 230 190 170 Tad limestone
11 280 220 110 7.8 sandstone
12 290 170 130 7.0 conglomerate
13 330 190 130 7:3 limestaone
14 400 260 200 8.6 sandstone
15 500 350 buried 9.8 sandstone
16 420 240 170 8.4 sandstone
17 330 210 180 7.6 limestone
18 480 310 260 9.4 conglomerate
19 700 500 240 11.8 sandstone

! Calculated from USBR (1978) using b axis diameter.
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margin environment of deposition. A distinct cyclicity in the column
reflects repeated relatively low energy deposition far off the axis of
valley fan deposition (MS #12). The Wasatch-derived sediments of MS #4
are present only in the left bank of the channel; the right bank
consists of only Tropic-derived sediments. Consequently, MS #4 is
located at the extreme western margin of the Sink Vvalley Fan, This is
supported by both topographic and sedimentologic evidence. Cross
section III profile shows that the top of MS #4 represents the lowest
elevation on the pre-incision cross section. This is consistent with a
fan margin location because the craoss profile of a fan in the medial
location generally is convex (Bull, 1964b; Schumn et al., 1987).
Sedimentologically, the evidence for a fan margin environment of
deposition at MS #4 is fourfold. First, a comparison of grain size
between MS #12 (depositional axis) and MS #4 shows that the sediments in
MS #4 are much finer grained which can be expected in a fan margin
environment (Rust and Koster, 1984). Second, a comparison of the grain
sizes in MS #3 (XS II2A) and MS #4 also shows that the sediments in MS
#4 are finer, which can be expected as one proceeds down-fan,
(Blissenbach, 1954; Bull, 1964b; Rust and Koster, 1984). The third line
of evidence for a fan margin environment of deposition at MS #4 is
provided by the interbedding of Tropic Shale-derived and Wasatch-derived
sediments. Sediments from both sources are fine grained and, therefore,
it is unlikely that the Tropic-derived sediments originated from the
eastern valley margin in the form of mudflows (c.f. MS #12).

The final piece of evidence that the sediments in MS #4 represent a

valley margin environment of deposition is provided by the nature of the
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contact between the Tropic-derived basal sediments and the overlying
interbedded Tropic-derived and Wasatch-derived sediments that comprise
the upper 6 feet of the section. Wwithout doubt the Tropic Shale outcrop
that forms the valley wall on the north side of Lower Robinson Creek is
retreating today as a result of both mass wasting and sheet erosion
processes, and there is no reason to believe that these processes were
not active historically. Prior to the incision of Lower Robinson Creek,
and progradation of the valley fan, channelized flow occurred from the
Tropic Shale outcrop, across what is now Lower Robinson Creek, and
southward into Sink Valley. Evidence for this is channel-shaped scour
surfaces within the Tropic-derived basal sediments exposed in the banks
of the left bank of Lower Robinson Creek (Fig. 3.3). The scour surfaces
are oriented perpendicular to the present channel of lower Robinson
Creek and prior to filling by the fan margin sediments it is likely that
badland topograpny was present. The scoured channels have been filled
by sediments derived from both the Tropic Shale and the Wasatch
Formation. The interbedding of Tropic-derived and Wasatch-derived
sediments in the upper part of MS #4 argues for discrete valley slope
and valley fan events, On the slopes sheetwash was the transport
mechanism whereas sheetfloods transported the sediments on the valley
fan. Since there is no source of Wasatch Fotmation sediments on the
north side of Lower Robinson Creek, the paleso-flow direction of the
Wasatch-derived sediments must have been parallel or sub-parallel to the
present course of Lower Robinson Creek, which makes the flow direction
and, therefore, the direction of valley fan progradation sub-parallel to

the depositional axis of the valley fan (MS #12).
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The measured sections along XS III provide very strong evidence to
support the presence of a valley fan in Sink Vvalley. Sheetwash or
mudflow deposits from the valley slopes contribute significantly to the
valley fill on both the western (MS #4) and eastern (MS #13, 17, 18, 19)
margins of the fan. The depositional axis of the valley fan contains
significant mudflow and debris flow deposits which are characteristic of
semi-arid fan sediments (Beaty, 1970). Sheetflood deposits and minor
channel fills are depnsited as a result of relatively shallow and
unconfined flows, The absence of any laterally continuous channel
deposits argues against the presence of a single major channel on the
fan. Instead, it is highly likely fhat small discontinuous channels
typical of the medial fan environment were present. The channels could
originate as a result of local oversteepening of the valley floor due to
high rates of local deposition (i.e., discontinuous gqullies) or they
could be the result of topographic irregularities caused by debris flow
and mudflow deposits. The presence of a badland paleo-topography
draining south into Sink Vvalley from the area to the north of the
present location of the incised channel of Lower Robinson Creek is
strong evidence that the valley fan prograded down valley and smoothed
the topography. The presence on the fan surface of large cobble to
boulder size clasts (Table 3.1) further argues for a non-fluvial

transport mechanism,
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3.5. Cross Section IVA (Drawing No. 4)

Cross Section IVA crosses the Tropic Shale ridge as shown in Figure
3.1. Due to the infilling of Sink Vvalley as a result of valley fan
progradation, the ridge 1is characterized topographically by an
escarpment which separates Sink Valley to the east and the lower
Robinson Creek drainage to the west. The escarpment is approximately 50
feet high on XS IVA. The incision of Lower Robinson Creek through the
north end of the ridge occurred just upvalley from XS IVA.

The two measured sections on the west side of XS IVA, MS #l4 and MS
#20, document the predominance of sheetwash transported, Tropic Shale-
derived sediments in the Lower Robinson Creek drainage basin prior to
capture of the upper drainage basin of Sink Valley. The presence of
Wasatch-derived sediments records the overtopping by the Sink valley fan
of the Tropic ridge. Thus, two distinct sedimentologic phases are
depicted within these sections. One is the initial overtopping of the
Tropic ridge by the prograding valley fan, marked by the lowermost
horizon of Wasatch-derived sand in MS #20. The second event recorded is
the incision of Lower Robinson Creek and capture of a portion of the
Sink Valley drainage basin. Following capture, the source of the
Wasatch-derived sediments was removed from the valley fan as materials
were transported down the new drainage. This event is stratigraphically
located at the top of the section, because following capture by the
incised channel of Lower Robinson Creek, it is highly unlikely that
Wasatch-derived sediments could be deposited at the top of the section

because of the depth of incision,
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At the center of XS IVA, approximately 600 feet to the east of the
Tropic ridge escarpment, the hydrologic complexity of Sink Valley
becomes evident as the level of the water table is higher than the
bottom of the backhoe pit. This emergence of groundwater is related to
the impingement of the prograding valley fan sediments cnto relatively
impermeable Tropic Shale. In addition, the fine grained nature of the
sediments overlying the water saturated horizon are indicative of both
the down-fan fining of grain size and the fact that MS #15 is located
of f the major axis of fan deposition (MS #16) at the fan margin.

Measurad Section #16 of XS IVA which is located towards the eastern
side of the fan contains an excellent example of a debris flow deposit
which was exposed in 3 dimensions in the backhoe pit. The coarse unit
consists entirely of Wasatch-derived sediments which include boulders
which reach 400 mm in diameter. The unit is matrix supported, very
poorly sorted, and chaotic. The monolithologic nature of the unit
suggests that it records a very large event which traversed a great deal
of Sink Valley without being reworked and subsequently diluted by the
inclusion of Tropic-derived silts and clays. The high frequency of
debris flow and mudflow deposits in MS #lé indicates that the measured
section represents the depositional axis of the valley fan. The
vertical sequence is typical of a prograding fan in that it initially
coarsens upwards and then fines upwards. The lowermost sediments
probably represent fine grained fan toe deposits (Schumm et al., 1987).
The debris flow and mudflow sediments represent progradation of a medial

fan environment, and the upper sheetflood deposits represent deposition
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on the back-slope of the fan crest. The mudflow deposits were probably
generated from the Tropic Shale on the eastern valley margin. Minor
channel fills within the section are located above and below debris flow
deposits which tends to indicate that the debris flow deposits caused
some channelization of the sheetfloods.

The east side of XS IVA consists of a section (MS #21) that contains
laterally continuous, thinly bedded, fine grained deposits which are
very similar to those of MS #8 on the east side of XS IIA. The two
stratigraphic sections represent similar depositional sub-environmments
as they are both located up-valley of the point of coalescence between
two alluvial fans. Both sections cgntain deposits indicative of low
energy slackwater sedimentation. Consequently, each of the two alluvial
fans which enter Sink Valley from the east (Section 21 and Swapp Hollow)
must have produced sufficient sediment to prograde out onto the floor of
Sink Valley, thereby creating a topographic depression which favored
slackwater sedimentation.

The sedimentologic record preserved in the measured sections on XS
IVA documents the down-valley progradation of the valley fan and it also
highlights the role of the tributary fans. Progradation of the valley
fan onto the Tropic Shale ridge, and the subsequent overtopping of the
ridge are documented in MS #20 and MS #l4. Both of these sections
provide stratigraphic evidence that constrains the time of capture by
Lower Robinson Creek of the upper drainage basin of Sink valley, to
within the period of time that Kanab Creek degraded (i.e., 1865). The

fine grained and saturated sediments in MS #15 document the progradation
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of the valley fan margin onto the Tropic Shale ridge and its effects on
the elevation of the water table. MS #16 is located on the crest of the
valley Fan and it represents the axis of deposition which is
characterized by a high freguency of debris flow and mudflow deposits.
Progradation of Swapp Hollow fan onto the floor of Sirk Valley created a
topographically low area on the eastern margin of the valley fan that
favored fine grained slackwater sedimentation (MS #21).

Cross section IVA (Fig. 3.1) shows an overall increase in the ratio
of Tropic- to Wasatch-derived sediments relative to sections up-valley.
Deposits are generally finer grained, although coarser horizons record
large debris flow events. The combinétion of the down-valley transition
towards the fan toe deposits with the onlapping of these fines sediments
onto an impermeable bedrock ridge has induced the emergence of

groundwater high in the stratigraphic section.
3.6. Cross Section IVB (Orawing No. 5)

Cross Section IVB (Fig. 3.1) traverses the mouth of Swapp Hollow fan
from north (MS #22) to south (MS #23). Tropic-derived silts and clays
constitute the majority of the sediments observed, however significant
quantities of Wasatch-derived and Cretaceous sandstone-derived sediments
are present as well, The Wasatch-derived sediments may have been
emplaced from two sources. The finer grained sediments may represent
sheetflood deposits formed as a result of large floods on the valley fan
overtopping the toe of Swapp Hollow fan. The coarser grained sediments

are derived from the pediment gravels that cap the Tropic Shale outcrop
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to the east. Retreat of the Tropic Shale valley margins due to mass
failure and gullying is delivering significant quantities of Wasatch-
derived clasts to the valley floor.

An erosional remnant of Tropic Shale is present in the center of XS
IVB. This outcrop is representative of the subsurface configuration of
Sink Valley; the deposition of alluvial fan sediments has occurred on a
surface of significant pre-existing relief. This shale is capped by
pediment gravels which provide a local source of coarse rounded clasts,
primarily limestone and guartzite of the Wasatch Formation.

In general the sediments exposed in the measured sections on XS IVB
are fine grained and probably refleét the fine-grained nature of the
proximal source rocks. Charcoal is abundantly distributed throughout
the sections which indicates that fires have significantly affected fan
sedimentation. The deposits in MS #22 reflect the predominance of local
slope processes. The basal portion of MS #37 is composed of significant
sheetflood deposits, but the upper portion contains significant mudflow
deposits that include locally derived Wasatch clasts. MS #23 reflects
mass failures of the Tropic Shale sediment on the south side of Swapp
Hollow. The frequency of debris flow and mudflow deposits is higher in
the upper portion of MS #37 and this probably correlates with the
observed fairly recent mass failure deposits that are located up-fan

from MS #23,
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3.7. Cross Section vV (Drawing No. 6)

Cross section V extends from the Lower Robinson Creek drainage basin
in the west to the mouth of Swapp Hollow in the east (Fig. 3.1). The
eastern end of the cross section is tied into MS #37 on XS IVB. This
cross section provides further evidence for progradation of the valley
fan and its effects on modifying pre-existing relief and drainage basin
divides. Further, the effects of Swapp Hollow fan on the topography and
sedimentologic characteristics of the valley floor are evident on this
cross section. The sedimentologic evidence indicates that the toe of
the valley fan is located in the vicinity of XS V, and this is supported
by the valley slope and profile data (Fig. 2.3).

Measured section #26 documents the overtopping of the Tropic Shale
ridge that formerly was the drainage divide between the Lower Robinson
Creek drainage basin and Sink Valley drainage basin. The basal portion
of MS #26 contains sediments that were primarily derived from the Lower
Robinson Creek drainage basin prior to overtopping of the Tropic Shale
divide. The coarser sandstone clasts were probably derived from local
outcrops of the Dakota Formation. Wasatch-derived sediments document
the down valley progradation of the valley fan., The upper portion of MS
#26 is composed primarily of locally derived Tropic Shale sediments
(sheetwash and mudflows), but the presence of Wasatch-derived sediments
indicates that sheetfloods still transport valley fan sediments into
this location. The sheetfloods that are generated up-valley split at a
location between MS #26 and MS #27 because sedimentation has removed the

divide between Sink Valley and Robinson Creek drainage basins. Part of
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the flow and sediment travels down Sink Valley and the remainder enters
the Lower Robinson Creek basin and is delivered to MS #26.

Measured section #25 is comprised mainly of finer-grained sediments
that were deposited by sheetfloods in the distal portion of the valley
fan (i.e., fan toe). The stratigraphic section shows an initial
coarsening upwards trend followed by a fining upwards trend in the grain
size. The sediments are dominantly Cretaceous sandstone-derived which
suggests that Swapp Hollow was the source area, This tends to be
supported by the cross section profile which dips fairly steeply to the
west. The basal section of MS #25 is water saturated and this probably
reflects the fact that sediments havé prograded onto the Tropic Shale
ridge at this location, a situation which is analogous to that at MS #15
(XS IvA).

Measured section #24 represents the depositional axis of the valley
fan in a distal location. The sediments were transported down the
valley fan and from Swapp Hollow fan. The basal portion of MS #24
contains mudflow deposits that appear to have originated from Swapp
Hollow because they contain almost no Wasatch-derived sediments.
Farther up section Cretaceous sandstone-derived sediments became more
common and they consist of alternating horizontally laminated sand and
drape units which are typical of discrete sheetflood events. The drapes
tend to be composed of Wasatch-derived sediments. The interbedding of
the sediments from the two source areas suggests that the mid section
sediments represent events on both the valley fan and Swapp Hollow fan.

The upper part of the section appears to be dominated by sheetflood and
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mudflow sediments from Swapp Hollow, and this may be due to two causes.
First, Swapp Hollow is proximally located with respect to the location
of MS #24 and, therefore, it can be expected to exert considerable
influence. Second, the telatively minor contribution of Wasatch-derived
sediments may reflect the capture of the upper Sink Valley drainage
basin by Lower Robinson Creek, thereby removing the source area.

The basal portion of MS #24 was water saturated. The reasons for
the relatively high water table in MS #24 may be somewhat different
from those responsible for the high water table in MS #25 and MS# 15,
The high water table at the latter locations appear to be the result of
fan margin sediments lapping anto impérmeable Tropic Shale outcrop. The
situation at MS #24 can probably be explained in terms of the fan
dynamics and possibly by the geomorphic history of Sink valley. The
finest sediments on a prograding alluvial fan are located in the distal
portion of the fan (Schumm et al., 1987). As the fan progrades coarser
sediments are laid down over the silt-clay basal layer and, therefore, a
perched water table can be formed. Groundwater tends to follow the
depositional axis of the fan (Galloway et al., 1979) Decause
depositional units are more continuous longitudinally than they are
laterally (Schumm et al., 1987). Groundwater recharge takes place up-
fan and discharge takes place in the lower fan region,

The high water table in MS #24 may also be related to the retreat of
the valley margins. Isolated Tropic Shale remnants are located at the
mouth of Swapp Hollow and there is little doubt that the Tropic Shale

underlain pediment on the south side of Swapp Hollow is retreating
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today. It is, therefore, conceivable that paleo-topography exists
beneath the valley floor in the gemeral location of MS # 24, and it is
this relief that is causing the high water table. In this case the
situations at MS #15, MS # 25 and MS #24 would be similar.

The eastern end of XS V is marked by MS #37 which has already been
described (XS 1IvB). The basal part of the section is dominated by
sheetflood deposits and the upper portion by mudflow deposits,

Cross section V (Fig. 3.1) is important as it documents the location
of the toe of the valley fan and the progradation of the fan which
resulted in elimination of the low-relief divide between Lower Robinson
Creek drainage basin and Sink Valley drainage basin. The cross section
profile, which dips to the west, indicates that significant cross-valley
sediment transport has occurred from the Swapp Hollow drainage basin.
All of the measured sections document the diminishing amount of Wasatch-
derived sediments and the corresponding increase in the amount of
Tropic-derived and Cretaceous sandstone-derived sediment. Further, the
Wasatch-derived sediments are much finer than those encountered farther
up-fan. The rather rapid dimunition of the size of the Wasatch-derived
sediments and their reduced volumes in the stratigraphic sections argue
very strongly for a non-channelized flow origin for the sediments along
XS V. The coarse Wasatch-derived clasts in MS #37 were locally derived

from pediment gravels that cap the Tropic Shale.
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3.8. Cross Section VI (Drawing No. 7)

Cross section VI trends in an east;west direction across Swapp
Ranch, and it is located where Sink Valley begins to narrow (Fig. 3.1).
The western valley margin intersects outcrop of Tropic Shale, hence XS
VI lies completely within the Sink Valley drainage basin, The narrowing
of Sink Valley in the location of XS VI means that the valley slopes are
contributing significant quantities of sediment to the valley floor and
this is expressed in the stratigraphic sections.

Measured section #27 is located on the western margin of the cross
section in the topographically lowest part of the cross section. Small
discontinuous gullies are present on the valley floor and this probably
reflects the confinement of the sheetfloods by the narrower valley. The
sediments in MS #27 are fine grained and they reflect sheetwash
deposition from the Tropic Shale outcrop to the west and sheetflood
deposition from a down-valley direction, MS #27 is located south of the
area where sheetfloods bifurcate into Lower Robinson Creek drainage
basin and into Sink valley. The interbedding of fine-grained Tropic-
derived and predominantly Wasatch-derived sediments can probably be.
related to hillslope and valley events. Saturation of the basal part of
MS 27 is probably due to the emergence of valley fan groundwater down
valley from the toe of the fan and to the fact that sediments in MS #27
lap onto the Trepic Shale basin boundary.

Measured section #28 is located in the approximate center of the
valley, and, therefore, it probably is representative of the

depositional axis of the valley. Although it is located in the center
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of the valley it is apparent that sediments derived from the eastern
valley margin have significantly affected the sedimentological
characteristics of the valley fill. The topographic cross section which
dips to the west strongly confirms the observation. The basal part of
the section is composed of horizontally laminated sands derived from
Cretaceous sandstones in Swapp Hollow. The most noticeable depositional
unit in MS #28 is the large, matrix supported debris flow deposit. The
relatively coarse-grained Wasatch-derived sediments originated from the
pediment gravels on the eastern valley margin. The generally coarser
sediments in MS #28 probably can be attributed to the progradation of a
lobe of Swapp Hollow fan onto the valley floor. This is supported by
the cross section profile which shows a rtelatively steep (0.03) cross-
valley gradient between MS #28 and MS #35. A relatively high water
table was observed in MS #28, and it appeared to be perched on top of a
mudflow deposit. Flow rates into the pit were very high.

Measured section #35 appears to be located on a former lobe of Swapp
Hollow fan. Abandonment of this lobe may be related to the presence of
the mass failure debris that is located up-fan on the southern margin of
Swapp Hollow fan. The basal part of the section contains a mudflow
deposit that is overlain by numerous sheetflood deposits that contain
minor small-scale channel fills. Debris flow and mudflow deposits
predominate in the upper part of the section. The coarse Wasatch-
derived clasts must have been derived from the eroding hillslopes that
form the eastern valley margin of this cross section. Field observation

of the valley margin hillslopes showed that considerable quantities of
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Wasatch-derived pediment gravels mantle the hillslope and they are also
concentrated in hillslope gullies that are discharging to the valley
floor.

Comparison of the size of the Wasatch-derived sediments across XS VI
shows a marked fining in the westward direction. The coarsest sediments
are located in MS #35 and the finest are found in MS #27. However, the
ground surface elevation at MS #35 is 6903 feet, whereas that at MS #27
is 6851.9 feet, a difference of about 51 feet. It is highly unlikely
that a channel, if one ever existed, would be located at the higher
elevation on the valley cross profile. The cross-valley gradient would
argue for a channel location in the lowest part of the valley where
flows would be most confimed. The fine grained nature of the Wasatch-
derived sediments at MS #27 does not provide evidence of channelized

flow, but rather it argues for unconfined sheetflows.
3,9. Cross Section VII (Drawing No. 8)

The valley width at XS VII (~ 1200 feet) is about half of that at xS
VI, and the narrowing is an expression of the changing lithology at the
basin margins (Fig. 3.1). The Dakota Fm, which is more erosion
resistant than the Tropic Shale controls the width of the valley.
Becauze of the topographic confinement, flow confinement occurs at this
location and, therefore, the probability of having confined channel flow
is high. However, only minor discontinuous channels are present on ths
valley floor. The larger channel on the western margin of the valley is

at the location of the old Alton-Skutumpah wagon road which appears to
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have incised relatively recently, probably as a result of flow
concentration in the wagon wheel ruts.

Morphologically and stratigraphically XS VII is heavily influenced
by valley margin contribution of sediments. 0On the eastern margin (MS
#31), a detrital cone extends from the base of the hillslope for a
distance of about 500 feet onto the valley floor. The basal sediments
in MS #31 are sandy and they are water saturated. The absence of any
sedimentary structures, other than horizontal laminations, in a
relatively thick interval of well sorted sand indicates that these are
sheetflood deposits. The remainder of MS #31 is comprised of hillslope
derived sediments that encompass debris flow deposits, mudflow deposits
and sheetwash deposits. The coarse Wasatch-derived sediments in the
debris flow deposit are derived from the local pediment gravels.

MS #30 is located at the toe of the detrital cone. It reflects some
valley margin sediment contribution, especially in the upper part of the
section, which documents the progradation into the valley of the
detrital cone. The lower part of the section appears to be composed of
sﬁeetflood deposits, as the sand units do not have structures other than
horizontal laminations. The absence of cross-bedded structures in the
relatively thick sand units argues for unchannelized flow conditions.
The yellowish color of the sands in both MS #31 and MS #30 suggests that
they were derived from the Cretaceous age sandstones that crop out in
Swapp Hollow drainage basin rather than from an up-valley source such as
the Wasatch Formation. The basal portion of MS #30 was water saturated.

Measured section #29 is located in the middle of the non-hillslope-

modified part of the valley floor. The sediments in the base of the
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section are similar to those in the basal portions of MS #3] and MS #30.
The sands are water saturated, A mudflow deposit overlies the basal
sand unit (Cretaceous Sandstone-derived). It could have been derived
from either valley wall, but the presence of minor amounts of Wasatch-
derived sediments in the mudflow deposit argues for an eastern source
area. The remainder of the sediments in MS #29 are comprised primarily
of fine grained Wasatch-derived silts and sands that are sheetflood
deposits. The section appears to be capped by hillslope-sourced Tropic
Shale-derived sheetwash deposits.

The stratigraphic data from XS VII indicate that the valley margins
are significant source areas for thelsediments. The relatively minor
amounts of Wasatch-derived sediments and their fine grained nature in
the stratigraphic sections further indicates that these sediments were
naot transported by channels that were continuously linked to their
source area. The Wasatch-derived sediments were delivered to this lower
valley location by periodic sheetflood events and their greater
frequency in the upper parts of the stratigraphic sections provides
gvidence for valley fan progradation, The coarser Wasatch-derived
clasts that are located in the eastern measured section (MS #31) were
derived from a local source, the pediment. The vyellow basal sands
sections of the three measured sections indicate that Swapp Hollow
drainage basin was probably the major source of sediments prior to
valley fan progradation down Sink Valley, because the yellowish sands
were derived from Cretaceous age sandstones. The absence of cross-
bedding in the sands indicates strongly that the sands were transported

by unconfined sheetfloods.
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3.10. Cross Section VIII (Orawing No. 9)

The valley width at XS VIII (Fig. 3.1) is about 700 feet, but a
detrital cone at the base of the hillslope on the eastern valley margin
extends about 200 feet onto the valley floor. Sediments derived from
the Dakota Formation on the western valley margin have been transported
into the valley floor by slopewash processes. They include fragments of
reddish colored clinker, the result of coal seam burns within the Dakota
Formation,

Measured Section #34 is located at the toe of the detrial cone on
the eastern side of the valley. MS #34 reflects considerable valley
margin contribution of sediment in the form of both Tropic-derived and
locally Wasatch-derived sediments. Coarse locally derived Wasatch
clasts were observed on the surface of the detrital cone to the east of
MS #34,

Measured section #33 is located in the middle of the valley. The
basal part of the section contains numerous sheetflood deposits that
contain clasts that were locally derived (i.e. Dakota SS and clinker
chips) and those that may have been transported down valley (Wasatch),
or from a local source such as the pediment (Wasatch). The base of the
section was water saturated. The remainder of the section consists of
interbedded sheetflood and locally derived sheetwash and mudflow
deposits.

Measured section #32 is located to the east of a major incised
channel on the western margin of the valley. The incised channel is in

the former location of the Alton-Skutumpah wagon road, and it is
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currently dammed. The basal portion of MS #32 contains a number of
Wasatch-derived silt drapes which may reflect wunusually large
sheetfloods on the prograding valley fan. The remainder of the
sediments in MS #32 are very fine grained and they contain abundant
locally derived clinker and sandstone clasts. The coarser units were
probably derived from the local hillslopes in the form of mudflows and
depbris flows. The base of the section was water saturated.

The small fraction of the total sediments that are exposed in the
measured sections along XS VIII that were derived from Wasatch sources
argues against channelized delivery of Wasatch-derived sediments to the
lower valley region. Sediments in the valley fill appear to be strongly

influenced by local sources.
3,11. Cross Section IX (Drawing No. 9)

The valley width at XS IX (Fig. 3.1) 1s abecut 500 feet. A small
alluvial fan on the eastern valley margin has prograded out onto the
valley floor for a distance of about 250 feet. Another small alluvial
fan has prograded onto the valley floor from the western valley margin
about 300 feet upstream of MS #36. Therefore, it is evident that
sedimentation on the valley floor is very strongly influenced by valley
margin sources. On the eastern valley margin coarse clastic sediments
derived from the pediment gravels and outcrops of Dakota sandstone are
being introduced to the valley floor. On the western valley margin the
coarse clastics are derived from the Dakota sandstone.

Measured section #36 is located on the true right bank of the

incised channel of Sink valley Wash. The lowermost 14 feet of the
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section is composed of shale-derived sediments, which include minor
clinker chips. The frequency of occurrence of Wasatch-derived sediments
increases up-section which suggests that the Wasatch-derived sediments
were not available for deposition until late in the valley aggradation
cycle which preceeded the incision of Sink valley Wash, the result of
base level lowering due to the incision of Kanab Creek. The upper part
of MS #36 is dominated by interbedding of locally and down-valley-
derived fine grained sediments.

There is no doubt that the bed of the currently incised channel of
Sink Valley Wash contains significant quantities of coarse-grained
clasts. It might be arqued that they represent part of the valley fill.
However, the field evidence indicates that the coarse clasts were
locally derived and concentrated in the bed of the channel as a result
of the processes of channel incision and incision-induced channel
widening. The absence of coarse Wasatch-derived clasts in the measured
sections up-valley (i.e., MS #32, MS #33, MS #27) indicates that the
coarse clasts in the bed of the incised chanmnel must have been locally
derived, The majority of the coarser clasts were derived from the
Dakota sandstone, but the quartziie, basalt and limestone clasts were

derived from the pediment gravels on the eastern margin of the valley.
3.12. Summary of Sink Valley Sedimentology

The surveyed cross sections (9) and measured stratigraphic sections
(37) in Sink Vvalley document a very complex valley fill. However, the

very distinctive nature of the three principal sediment source
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lithologies enable the sedimentology to be interpreted with a relatively
high degree of confidence. Sedimentation in Sink Vvalley has
significantly modified pre-existing relief in the basin and it has had a
significant effect on flow distribution between Sink Valley drainage
basin and the drainage basin of Lower Robinson Creek. A pre-existing
drainage divide between Sink Valley and Lower Robinson Creek has been
eliminated by stream capture and by burial of the divide. Sedimentation
in the upper portion of Sink valley has been the result of the down-
valley progradation of a valley Ffan. This fan differs from more
conventional alluvial fans in terms of its shape, but it has similar
sedimentologic characteristics (Beaty, 1970; Costa, 1988).

The sedimentologic and morphologic characteristics of the valley fan
have been in essence frozen by the capture of the Wasatch Formation
source area by Lower Robinson Creek, which 1is deeply incised.
Currently, sediments eroded from the Sunset Cliffs in Water Canyon are
transported down-valley in this incised channel. An incised channel
exists to the base of the Sunset Cliffs in Water Canyon, but the
sediments eroded fram the cliffs are being transported down Water Canyon
principally as very coarse-grainéd debris flows. The debris flows,
however, currently are unable to reach the valley fan in Sink Valley
because of the presence of the incised channel. Channelized debris flow
deposits were observed in the bed of the abandoned channel segment
(east) of Lower Robinson Creek at XS I, It is reasonably certain that
the capture by Lower Robinson Creek was related to the incision of Kanab

creek (c. 186%) and, therefore, it is likely that the morphologic and
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sedimentologic characteristics of the valley fan represent events prior
to the time of capture,

The dominant source rocks that contribute sediment to Sink Valley
change along its length (Fig. 3.4). Cross section I (Fig. %.1)
sediments are predominantly Wasatch-derived and reasonably coarse
grained. Sheetflood deposits with minor channel fills and debris flow
deposits dominate the valley fill (MS #5). Valley margin influences are
seen in MS #6 and MS #1 where sheetwash, mudflow and possibly gravity
processes contribute sediment from the Tropic Shale and Cretaceous age
sandstones. Cross Section II (Fig. 3.1) sediments are predominantly
Wasatch-derived and consist of sheetflood and debris flow deposits (MS
#3). Lateral contribution fram the Tropic Shale is documented by a
mudflow deposit in MS #7. The interbedded Wasatch-derived and Tropic-
derived fine grained slackwater sediments at the top of MS #8 document
the progradation of Section 21 fan onto the floor of Sink valley and the
displacement westward of the depositional axis of the valley fan (MS
#3). Cross Section II8 (Fig. 3.1) across the mouth of Section 21 fan
documents the delivery of both fine-grained (silt/clay) Tropic-derived
sediments to the valley fan and §ellowish-grey sands derived from the
Cretaceous age sandstones.

Cross Section III (Fig. 3.1) documents the influence of Troplc-
derived sediments on the character of the deposits along the
depositional axis of the valley fan (MS #12). Mudflow and debris flow
deposits dominate this cross section. Valley margin contribution of

sediment to Sink valley is evident in the eastern margin of the fan (MS
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#13, 17, 18, 19]. Localized deposition has created locally
oversteepened topography and this has resulted in the formation of
discontinuous gullies., Fan progradation towards the valley margin is
documented in MS #4, where the Wasatch-derived sediments (sands and
silts) have infilled a pre-existing badland topography (Fig. 3.3) that
drained the area to the north of the presently incised channel of Lower
Robinson Creek. The surveyed XS profile confirms that MS #4 is located
on a fan margin.

Cross Section IVA extends from the drainage basin of Lower Robinson
Creek on the west to the eastern margin of Sink Valley just up-valley
from the junction with Swapp Hollow fan (Fig. 3.1). Progradation of the
valley fan to the point where sheetfloods overtopped the Tropic Shale
ridge which was the drainage divide between Lower Robinson Creek and
Sink valley is documented in MS #l4 and MS #20. Since there is no
outcrop of Wasatch Formation in the pre-capture drainage basin of lower
Robinson Creek, then the Wasatch-derived sediments in MS #14 and MS #20
must have been derived from Sink Vvalley. The low frequency of the
Wasatch-derived sediments in MS #14 and MS #20 and the fact that they
are located in the upper portions of the stratigraphic sectiaons
indicates that the sediments were transported by extreme events on the
valley fan. Deposition of the Wasatch-derived sediments must have pre-
dated the incision of Lower Robinson Creek (c. 1865} and the capture of
Upper Sink Valley because the Wasatch-derived sediments are interbedded
with Tropic-derived sediments.

The on-lap of thé valley fan onto the eastern side of the Tropic

Shale ridge, and its effects on the water table are shown in MS #15,
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which is composed of primarily fine grained fan-margin sediments. The
depositional axis of the fan is located at MS #16 and it reflects the
contribution of sediments from both the Wasatch Formation and the Tropic
Shale. Progradation of Swapp Hollow fan into Sink Valley and its
effects on slackwater sedimentation can be seen in MS #22 where fine-
grained sediments from the Wasatch Formation and the Tropic Shale are
interbedded. Cross Section IVA is located near the crest of the valley
fan.

Cross Section IVB (Fig. 3.l) extends across the mouth of Swapp
Hollow and it documents a number of important factors with respect to
Sink valley sedimentology. First, a considerable volume of Cretaceous
age sandstone-derived sand-sized sediments are being introduced to Sink
valley (MS #37). Second, significant quantities of Tropic-derived
sediment is also being introduced to Sink Valley. Finally, erosion of
the pediment on the south side of Swapp Hollow is introducing coarse
Wasatch-derived pediment gravels ta Sink Vvalley.

Cross Section V extends from the Lower Robinson Creek drainage basin
on the west to the mouth of Swapp Hollow on the east (Fig. 3.1). The
cross section is located within Sink valley at the approximate location
of the down-valley terminus of the valley fan. The depositional axis of
the valley fan is located at MS #24 and the sediments reflect different
source lithologies; Wasatch Formation, Tropic Shale, and the Cretaceous
age sandstones. The Wasatch-derived sediments have been diluted
considerably in comparison to the sections that are located up-fan. MS

#25 shows the effects on the water table of fan margin on-lap to the
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impermeable Tropic Shale ridge. Sediment delivery from Swapp Hollow may
have been responsible for displacing valley fan margin sedimentation
towards the west, thereby eliminating the pre-existing drainage divide
between Sink Valley and Lower Robinson Creek drainage basins. The
coarse-grained basal sediments in MS #26 were derived from local Dakota
Formation outcrops in the Lower Robinson Creek basin. Wasatch-derived
sediments constitute a minor portion of MS #26. Elimination of the
drainage divide as a result of sedimentation just south of XS V permits
present day sheetfloods to bifurcate into both Sink Valley and Lower
Robinson Creek. Groundwater discharge in the distal portion of the
valley fan is confirmed in MS #24 and MS #25,

Cross Section VI lies completely within the margins of Sink Valley
(Fig. 3.1). Pediment-derived Wasatch Formation clasts, Tropic-derived
finer-grained sediments and Cretaceous age sandstone-derived sands were
transported on a formerly active lobe of Swapp Hollow fan to the valley
floor (MS #35, MS #28). This lobe formed a significant cross gradient
across Sink Valley which must displace the sheetfloods to the west (Ms
#27). Very little wasatch-derived sediment is present in MS #27, and
the sediments in the section are dominated by sands derived from the
Cretaceous age sandstones in Swapp Hollow and by local contributions of
Tropic-derived sediments from the western valley margin. A shallow
water table is present in both MS #28 and MS #27.

Cross Section VII (Fig. 3.1) demonstrates the importance to the
valley fill of local sediment sources. A detrital cone has prograded

from the eastern valley margin onto the valley floor. The coarse-
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grained Wasatch-derived sediments in MS #31 and MS #30 originated from
the pediment gravels. The basal portions of all the measured sections
along XS VII are composed of yellowish-grey sands that were derived from
Cretaceous age sandstones in Swapp Hollow. IL is significant to note
that Wasatch-derived finer grained sheetflood deposits are located in
the upper part of MS #29, This tends to confirm that the delivery of
Wasatch-derived sediments down-valley to this location was dependent on
valley fan progradation rather than as the result of channelized flow.
The paucity of Wasatch-derived sediments other than silt/clay drapes
in the measured sections (MS #32, 33, 34) along XS VIII (Fig. 3.1)
indicates that it is highly unlikely thét a continuous channel has been
in existance through the length of Sink valley during the time that the
observed valley fill was deposited. The sediments in the measured
sections are dominated by yellowish-grey sands that were derived from
Swapp Hollow. Lateral contribution of sediments from the valley margins
is documented by clasts of Dakota sandstone and clinker chips. Coarser-
grained Wasatch-derived clasts and fine-grained Tropic-derived sediments
are present in the detrital cone on the eastern valley margin (MS #34).
The absence of a continuous cﬁannel through Sink valley in the time
period represented by the valley fill is further confirmed by MS #3§ on
XS IX (Fig. 3.1). The coarse clasts in the bed of the incised channel
of Sink Valley Wash have been derived from local sources. Dakota
sandstone clasts were derived from both valley margins, and the Wasatch-
derived clasts were transported by slope transport processes on the

eastern valley margin.
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The sedimentology of Sink valley can be summarized in a longitudinal
profile that follows the depositional axis (Fig 3.5). The measured
sections that represent the depositional axis of the valley at each of
the surveyed cross sections were arranged in a down-valley sequence
(Fig. 3.1). The elevation of the top of each measured section was used
to construct the longitudinal profile of the valley floor. The
distances between the measured sections are to scale.

The valley fan extends from XS I (MS #5) to XS V (MS #24). The
proximal (up-valley) part of the valley fan (MS #5, MS #3) is composed
of predominantly Wasatch-derived, relatively coarse-grained sediments
that were deposited by debris flows and sheetfloods. Minor channel
fills are located within the horizontally laminated sheetflood deposits.
The channels were probably small-scale and ephemeral, and they probably
represent a braided pattern during sheetflood events (Reading, 1978;
Bull, 1977; Blair, 1986). The coarse-fine couplets within the
sheetflood deposits represent the down-fan passage of low relief sheets
of sands and fine gravels (Bull, 1977; Blair, 1986).

The medial portion of the valley fan is represented by MS #12 (XS
III) and MS #l6 (XS IVA). The éediments were deposited by mudflows,
debris flows and sheetfloods. However, there is a dilution of the
wasatch-derived sediments by Tropic-derived and Cretaceous sandstone-
derived sediments. The Tropic-derived sediments probably originated
from Section 21 tributary and the Tropic Shale eastern valley margin.
Cross Section V marks the approximate location of the distal portion of

the fan (MS #24). Both the volume and caliber of the Wasatch-derived
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sediments have declined significantly in MS #24 (XS V). The Wasatch-
derived sediments are fine-grained and they represent drapes which
document discrete down-valley flood events. The sediments in MS #24
alsg reflect a significant increase in the volume of sands that were
derived from Cretaceous age sandstones in the Swapp Hollow drainage
basin. The presence of groundwater at shallow depth in MS #24 also
argues that this section represents the toe of the valley fan (Galloway
et al., 1979).

Cross section VI is contained completely within Sink Valley, but the
sediments in MS #28 are heavily influenced by Swapp Hollow fan, a labe
of which had prograded onto the floor of Sink Valley, thereby displacing
the depositional axis to the west. The basal portion of MS #28 is
dominated by Cretaceous sandstone-derived sands. Debris flow and
mudflow deposits contain relatively coarse-grained Wasatch-derived
sediments that originated from the pediment gravels on the south side of
Swapp Hollow (Fig. 2.1).

Sink Valley narrows considerably at XS VII and the sediments in MS
#30 are dominated by Cretaceous age sandstone-derived sands. The upper
portion of MS #30 reflects progradation of a small detrital cone onto
the valley floor. The sediments originated from the valley side slopes
and they contain coarser clasts of both sandstone and the Wasatch-
derived pediment gravels. The absence of fine-grained Wasatch-derived
sediments (silt/clay drapes) in the basal parts of MS #30 and MS #28 may
be the result of the relatively shallow depth of the pits. Very high

rates of groundwater flow were encountered in the pits and wall caving
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occurred rapidly and freguently. The Wasatch-derived fine-grained
sediments (drapes) were prominent in the basal portion of MS #33 (XS
VIII), which is a deeper section.

The bulk of the sediment in MS #33 were derived from the Cretaceous
age sandstones in the Swapp Hollow drainage basin.  The increasing
dominance of these sands in MS #28, MS #30, and MS #33, and the
concomittant reduction in the amount of Wasatch-derived sediments, may
be related to the elimination of the Wasatch Formation source area due
to its capture by Lower Robinson Creek. Conversely, the change in the
character of the sediments may merely reflect the fact that the valley
fan had not prograded Ffar enough dﬁwn-valley to deliver significant
volumes of sediment to the lower valley. The presence of the multiple
wasatch~derived drapes in the basal portion of MS #33 indicates that
sheetflood events that originated up-valley from XS VIII were more
frequent in the earlier part of the valley fill cycle. It is also
conceivable that the relative abundance of the sandstone-derived
sediments is related to the dynamics of Swapp Hollow fan. Fan trenching
(Schumn 1977; Schumn et al, 1987) may have delivered large quantities of
fan sediments to the valley floor. The absence of sedimentary
structures other than horizontal laminations in the sand units argues
for unconfined flow conditions on the valley floor.

Minor amounts of fine-grained Wasatch-derived sediments are
interbedded with Tropic-derived and Cretaceous age sandstone-derived
sediments in MS #36 (XS IX). Coarser Wasatch-derived clasts interbedded

with Tropic-derived sediments in the upper part of MS #36 were derived
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from the pediment gravels on the eastern margin of the valley. Detrital
cones and small scale fans at the base of both valley margins have
significantly affected sedimentation in this narrow reach of the valley.

The morphological (Figs. 2.1, 2.3, 2.4) and sedimentological data
(Fig. 32.5) strongly confirm that a valley fan exists in Sink Valley
between XS I and XS V. Tributary fans (Section 21 and Swapp Hollow)
have significantly affected the sedimentology and morphology of the
valley floor (Fig. 3.3). Lateral inflow of sediments from the valley
margins has introduced coarser grained sediments to the valley floor
that interrupt the down-valley fining trends of the grain size (Fig.
3.4). The presence of a shallow groundwater table down-valley from XS V

is consistent with the valley fan interpretation.
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4. CONCLUSIONS

This investigation of Sink Valley was conducted to determine: (1)
whether there were streamlaid deposits beneath the surface of the valley
floor and (2) whether alluvial fans, or man's activities had abscurred a
previously existing continuous channel that traversed the length of Sink
valley. Both of these factors are important with respect to determining
whether Sink Valley meets the regulatory geologic criteria for an
Alluvial Vvalley Floor (AVF). on the basis of these criteria, the
requirement for an AVF determination is the presence of a continuous
channel within a topographic valley, the floor of which contains
floodplain and terrace features that are underlain by unconsolidated
streamlaid deposits that were deposited by the continuous channel.
Alluvial fans are specifically excluded from determination as AVF's

The results of this investigation have demonstrated that:

(1) there are no streamlaid deposits within the sediments that were
observed in the backnoe pits and exposed banks of Lower
Robinson Creek and Sink Valley Wash. The sediments were
deposited by unconfined sheetfloods, debris flows and mudflows.
Minor channel fill sediments were observed in the stratigraphic
sections, but they are related to the presence of small
ephemeral channels during sheetflood events and to topographic
irreqularities caused by the presence of mudflow and debris

flow deposits.

(z) no continuaus channel has traversed the length of Sink valley

within the time interval that is represented by the valley fill
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that was observed in this investigation. The valley fan that
prograded down-valley from the confluence of Ory Fork and Water
Canyon is composed primarily of Wasatch-derived sediments.
Capture of the upper part of the Sink Valley drainage basin by
Lower Robinson Creek was due to base level lowering, the result
of incision of Kanab Creek (c. 1865), and progradation of the
valley fan that eliminated a pre-existing drainage divide
between the basins, Capture of the source area for the
Wasatch-derived sediments has in essence frozen the valley fan
morphology into the pre-capture configuration, and therefore,
the valley fan must pre-date the time of capture. Therefore,
it cannot be argued that the valley fan is a recent feature
that has obscurred the presence of a pre-existing continuous
channel. Further, the absence of any sedimentary evidence for
channelized flow in the investigated stratigraphic fill
indicates that surface modifications of the valley floor by
man's activities has not obscurred the presence of a continuous
channel. This is further reinforced by the rapid down-valley
fining of the size of the Wasatch-derived sediments, and by the
relative paucity of Wasatch-derived sediments in the
stratigraphic sections down-valley from the toe of the valley

fan.
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APPENDIX I

SINK VALLEY STRATIGRAPHIC SECTIONS
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HORIZONTALLY LAH'WATED OVERLING SILT DRAPE

L BASE OF SECTION

6 |4 |wim| D




MEASURED SECTION NO__8__  DATE__7/12/88

LOCALITY _ XS _24 STRATIGRAPHIC UNIT_VALLEY FILL
SETTING =EAST SIDE VALLEY MEASURED B8Y _MH/KE/JS/DW
STATION _1+58 ELEVATION__7108.0

= e
=z o |wE
— aZ o 9 Cr'am
~lEwn < b 423
122 orANSIZE |E@El,Ss
L |58 o] Hi
T |5g < 20|54z
Ml 15 % e s 15 < 2258k DESCRIPTIONS
B |2E 23|81 5| i
p o O =
N M A Ead TOP_OF SECTION
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L - s =>Llows ToPoLRAPUNL. LPOT AT EASTEAL
H SLOPE SREAL _
| BLALK - BRown TROPIC DERIVED SILTY CLay
MigeR FINE “unjo
_‘2 I LATERALLY CON TIHU LS
=7 MEETwaAsLH
22
-3

WASATCH ) TEZoP e, TERWED 3WT To vaay
FINE SLmD
DErlSE

NO STEMCTURE
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WADATEM DERWED MEOIUM SLND MTERZELDED
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D
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H e
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TROFC. RIPUPS

BASE dF LECTIoRY
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LOCALITY _XS 2B STRATIGRAPHIC UNITSEC. 21 V. FILL
SETTING NGRTH _SIDE VALLEY MEASURED BY _MH/KF/JS/DW
STATION _1+59 _ ELEVATION__7174.0

WASATCH;

?EOUS

GRAIN SIZE

T

CRE
SANDSTONE

DESCRIPTIONS

GRAV| SAND

DEPTH(FT.)
INCREMENT
THICKNESS (IN.)
SEDIMENTARY
TEXTURES &
STRUCTURES
SOURCE AREA
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SWK

— SILT
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CCARSE |/ E|NE CLOUPLETS

ey i ]
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CoARSE SANOD
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e H w
g

o S S S
-—i
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MEASURED SECTION NO.10 DATE __7/12/88

LOCALITY _XS 2B STRATIGRAPHIC UNIT SEC. 21 V. FILL
SETTING __MIDVALLEY MEASURED 8Y _MH/KF/JS/DW
STATION __5+36 ELEVATION_7168.2

Y- IEED

c ol eransize |20 E|LE8

Lo Z o 2|Q355

Ilzg U5 5|5aLE

e =2 DESCRIPTIONS
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—j— -
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'
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BASE QOF SECTION




MEASURED SECTION NO 11 DATE 7/12/88

LOCALITY _XS 2B STRATIGRAPHIC UNITSEC. 21 V. FILL
SETTING SOUTH SIDE VALLEY MEASURED BY _MH/KE/JS/DW

STATION 11+39 ELEVATION ____7159.5

EOUS

GRAIN SIZE

W=WASATCH;

tac

DESCRIPTIONS

SOURCE AREA

TROPIC;

GRAV|{ SAND

644 [VCCM
L i1

DEPTH(FT.)
INCREMENT
THICKNESS (IN.)
SEDIMENTARY
TEXTURES &
STRUCTURES
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MEASURED SECTION NO 12 DATE __7/13/88

LOCALITY _XS 3 STRATIGRAPHIC UNIT YALLEY FILL
A
SETTING _MIDVALLEY MEASURED BY _MH/KF/JS/DW
STATION 8+59 ELEVATION__7078.1
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= =
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== rMuDeELow
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MEASURED SECTION NO__13 DATE 7/13/88

LOCALITY _%S 3 STRATIGRAPHIC UNIT_VALLEY FILL
SETTING __EAST SIDE VALLEY MEASURED BY MH/KF/JS/DW
STATION _1479 ELEVATION _7084.0

GRAIN SIZE

WASATCH;
'f‘AS:EOUS

SANDSTONE

CRE

DESCRIPTIONS

SQURCE AREA

TROPIC;

GRAV| SAND

INCREMENT
THICKNESS (IN.)

DEPTH(FT)

SEDIMENTARY
TEXTURES &
STRUCTURES
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MEASURED SECTION NO

LOCALITY _XS _44A
WEST STDE VALLEY
STATION __39+88

SETTING

14

DATE __7/13/88

STRATIGRAPHIC UNIT _VALLEY FILL
MEASURED BY MH/KF
ELEVATION_6931.3

DEPTH(FT.)

INCREMENT
THICKNESS (IN.)

GRAIN SIZE

GRAV

64 9
1.1
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V]C CMFVF
| 1

= SIET
— CLAY

SEDIMENTARY
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STRUCTURES

WASATCH;
CRETACEOUS

SOURCE AREA
TROPIC; W=
SWK

(T
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TOP OF SECTION
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HEDIUNM SAND
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L
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D
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TROPIC CERIWED ST LAY
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MINOR SMALL SAND LEWSES

TROPICL DERIVED ANGULAR SWT[CLRAY CHIPS

BASE. OF SECTION




MEASURED SECTION NO__15 DATE 7/13/88

LOCALITY _XS5_44 STRATIGRAPHIC UNIT_VALLEY FILL
SETTING _MIDVALLEY MEASURED BY MH/KF/JS/DW
STATION __26+00 ELEVATION__6988.2
= <L ¥
(i

. l—% & @ »n g:[gm

E =8 eraNsizE (@&, 3]

< 'gl-u Z@x 8 .4.‘-3”@

o ik Yo oS8

E gg rar] SAND et @ %ggg DESCRIPTIONS

8 |2F 23| B G| niz

= 3l
ra b o b Eaa TOP OF SECTION
DARY. GRAY SILT To FINE 3AND
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WASATCH DERWED FIME PERRLE cMiPS
VERY OEnNSE

T/w

5 & gmpazggp RORI2.0N (ROOTS)
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MEASURED SECTION NO 16 DATE __7/13/88

LOCALITY _XS_4A STRATIGRAPHIC UNIT _YALLEY FILL
SETTING _MIDVALLEY MEASURED BY _MH/KE
STATION __11482 ELEVATION _7008.7
- R
=
= ol ) %éw
== <3
E 52 cransizE |29 &|s3
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Elag =2 8|38k
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= 44 IVCCMFVFlwne ;
I N O T Eag _ TODF’ OF SECTION
vV N FIME saM
| PR Ao GERVED VERY FINE PEFSLE [T
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=4 WibLHLY CEMENT 2D
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L MEDIUM T6 (OARSH SAMD
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A CHAOTIC ; MAY BOULCEBR = 400 t4m
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-9 LT/ QLAY
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MEASURED SECTION NO

LOCALITY X5 3

SETTING EAST SIDE; 9' WEST OF M.S. 13
STATION

17

1+79

DATE ___7/13/88

STRATIGRAPHIC UNIT YALLEY FILL
MEASURED BY _MH/KF
ELEVATION_7084.0

DEPTH(FT)

GRAIN SIZE

INCREMENT
THICKNESS (IN.)

GRAV
64 4

SAND
VCC M FVF
J-1 11

SEDIMENTARY
TEXTURES &

—~ SILT
— CLAY

STRUCTURES

SOURCE AREA

(T=TROPIC;

=WASATCH;
cszshgews
SaNDSTONE

SWK

DESCRIPTIONS

TOP OF SECTION

&

GREY WASATCH DERIVED MEDIUM SAND

~

~. |&

TROPIC DERIVED CHOCOLATE BROWN
SILT/cLay - ,
MINOR VERY FINE PEBELE WASATCH CHIPS

PREDOMIMANTLY TROP\C DERIVED SILT/CLAY
MINOR, WASATCH CHIPS

=) MUDFLOW

CLEAN WELL SGRTED MEDIUM SANP
HORIZONTAL LAMINATIONS

COARSE SAND TO FINE GRAVEL
HORIZONTAL LAMINATION
=7 ELUVIAL

COARSE. SAND TO COARSE GRAVEL
MAMMUH DMENSIONS 75 "wWioTH 117" DEFTH
HORIZONTAL LAMINATIONS

CONVEX {1 ENTICULAR

o H

TROPIC. DERIVED SILT ] LLAY DRAPE LATERALLY CONTINUOUS]

WASATCH OERWED SILT DRAFE LATERALLY c3NTIMUDUS

WASATCYH DERIVED MECIUM To CoARSE SAND
PINCHES OuT

34

WELL SORTED MEDIUM SARD
SMALL SCALE TROUGH CROSS STRATIFICATION

TROPIC DERWED ST /CLAY
DENSE 5 DARK BROWN

DIPS 259 WESTWARD

HIGH CHARCOAL CONTENT

BASE OF SECTION




MEASURED SECTION NO__18 DATE __7/13/88

LOCALITY _XS_3 STRATIGRAPHIC UNIT YALLEY FILL
SETTING EAST SIDE; 16' WEST OF M.S. 13 MEASURED RY MH/KF
STATION _1+79 ELEVATION 7048.0
- < ¥
wo
z > Cﬁ %) O:}—
= [0 % W qé%’
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T |=S W5 o|55k3
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i 20 CURVILINERR BASHL CONTACT
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11 SERIES OF ALTERNATING SILT DRAPES AND
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-6 Il
¥ | i
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11
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MEASURED SECTION NO__19 DATE _7/13/88

LOCALITY _XS 3 STRATIGRAPHIC UNIT VALLEY FILL
SETTING EAST SIDE; 25' WEST OF M.S. 13 MEASURED BY _MH/KF
STATION __1+79 ELEVATION__7084.0
— < su
. LIJI
| & 59
3 =27 <oy B15E3
t Z &0 GRAINSIZE |E@ T s
= |y S C|2E55
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s =& 2|osse DESCRIPTIONS
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MEASURED SECTION NO.___20 DATE ____7/14/88
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MEASURED SECTION NO__21
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MEASURED SECTION NO._22 DATE 7/14/88
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MEASURED SECTION NO 23 DATE 7/14/88
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MEASURED SECTION NO._24 DATE 7/14/88

LOCALITY _XS_5 STRATIGRAPHIC UNITVALLEY FILL
SETTING _WEST EDGE SORENSON'S GARDEN MEASURED BY _KF/JS
STATION _10+14 ELEVATION_6946.9
— CI e
> I
= 2@ 0 &e
Clea &, 0994
E|Z@3  GRAINSIZE |Eoyal,sSs
o % u S x| P80
T lax % = & S0ws
! < W W= 1]
O |ZF|esalvecmrvi|ad | 0| §EZ
L1 1 g1 =na TOP OF SECTION
TILLED SoiL
12 - DARK BROWN SILT To HEDMM SAND
N NO WASATCH DERIVED MATERIAL
: ORGANIC RICA 3ILT/CLAY
10 +- | DENSE 5 weT
=> A HORIZON ¥
-2 i SILTY CLAY WITH 1AIMNOR COARSE WASATEH
PERIVED SAND
L \2 i W/T |VERY DENSE 5 WET
-3 Z BROWN SILT 70 McDPWUM SAND
= Ly HIGH CHARCOAL CONTENT
|3 ! ort—— /T/ CLASTS OF vIASATEH DERIVED SILT ZOHM
r I | Sw/k. [MAassive
=4 1 = YY) ‘HASATZH DERIVED SILT DRAPE ; LATERALLY CONTINZOUS
= SILT TO HMEDIUM SAND e (A
5 T SWK HDLRFLDHS TO ‘,?z" TchiISTINET ORSANIC LR
i WELL SORTED SILT T0 MHEDIUM SAND
WASATCH DERIVED CLASTS TO 25 Mt
-5 L. ] SWK | 50FT 5 NON- (ORESIVE
i W INTERBEDDED SILT DRAPES
L |28 »
~6
IL, MEDWM SAND
ORGANIC RICH
i - BLACK
; - - BRIGHT ORAKGE LIMHOMTE
=7 7 LRl MEDIUM SAND =) SEASONAL WATER TABLE
5 _l i FINE TO MEDIUH SAND TROWGH CROSSBEDS ~
4 SWiL STAINED 7o BURNT ORANGE THICKENS NORTRERLY TO 12
C Z 11 T [AREY CLAY To SILT WATER SATURATED {
|?- e o | S\ |LIGAT BROVIN CLAY TO FINE SAND
2 1 T TGREY-BROWN SILT 10 FINE SAND
H - SILT To MEZpPIUH SAND
L T Swik, | 3ROWN
POORLY INDURATED
Rl CRARCOAL COMTENT )
-9 GREY TO BLACK MASSWE CLAY
/W DEMSE
L |(0 CONTAINS SHALL WASATCH DERIVED Sha CWIPS
PRESERVED ROOTS =y REPUCING
10 STANDING WATER LSvEL
- BASE OF SECTION
11
-2




MEASURED SECTION NO___25 DATE _7/14/88
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MEASURED SECTION NO___26 DATE 7/14/88
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MEASURED SECTION NO__27 DATE 7/14/88
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MEASURED SECTION NO 28 DATE 7/15/88
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MEASURED SECTION NO__29 DATE _7/15/88
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.3 | MiNpR VERN FINE GRAVEL
15 | SwWk.
I i
—q MEDIOM TO COARSE SAND
BROWMN 126N STARWG
& ] SWEK. | TRePiL RiPLPS
: MASLIVE
FINE TO MEDIUM SAND
GREYISH - YELLOW \2ou sTAINING
-5 5 Sk DENSE
- WELL $0RTED MEDWM LALD
-6 GREVISH —NE\L Loy
WATER SATURATED
21 SwK
-7
=
BASGE OF SECTION
~9
10
all
-2




MEASURED SECTION NO__31 DATE._._7/15/88

LOCALITY XS 7 STRATIGRAPHIC UNITYALLEY FILL
SETTING _EAST SIDE VALLEY MEASURED BY _MH/JS/KF
STATION _1+72 ELEVATION_6820.3
; we
= E O 0N Q:Qtn
= |lEw < oy LSS
= GRAIN SIZE (B @& ,3a
Il =& 2|80
IIE2 U5 h5|Esks
~ gg . = ; 2| 5ok DESCRIPTIONS
B 1O F|oRav| sano a0 E|oELS
- w2
o |2k 5o |00 £h
G 8 [vok i EVF O =00 TOP_OF SECTION
MEDPIUM TO CLOARSE saAND
q 1 g —=> SHEETFEL ow
TROPIC PECIVED DARY BZowN 7O BLACK
= I SILT/LLAY WITH ABUMDANT ShAE
\O | Greavey
I BLotey:cuaoric =>rMuDELOwW
MEDIUM SAND To FINEG GRAVEL
Lo g WEAATCH o Lo ATION
WASETCH DEQWED BoLLPERS W £aMD/MuD MAT=)x)
CHASTIL, MATRIY SUFPORTED
-3 BOOLPERS REALH 200MM
PR LENT VGLLAR ; PINCRES 00T WESTWARD
L =7 DEBRIS FlLow
4 FRoM SAST
- VERY WELL %0ETZD MEDILM SauD
-5 GREVISH - YELLoW 264 ST AWl
| SATURATED - HE AVY WATER FuCay
6 |36k
-7
BASE OF -::Ec.:rsc:g
-8
-9
-0
ml
-2




MEASURED SECTION NO 32 DATE 7/15/88

LOCALITY _XS 8 STRATIGRAPHIC UNIT _VALLEY FILL
SETTING _WEST _ SIDE VALLEY MEASURED BY MH/KF/JS

STATION __5+50 ELEVATION_6747.7

WASATCH;
CEOUS

GRAIN SIZE

+

DESCRIPTIONS

SOUR‘S_E AREA
Al

TROPIC;

GRAV ] SAND

DEPTH(FT.}
INCREMENT
THICKNESS (IN.)
SEDIMENTARY
TEXTURES &
STRUCTURES
SWK=CRE
SANDSTONE )

— SILT
 CLAY
(T

OF Iy TOP_OF SECTION
FINE TO MEDIUM SAND

HORIZONTAL LAMINATION, PARTINGS
GREY

FiNOR, CLINKER CHIPS

w

TROPIC DERIVER SILTJCLAY
DARK BROWN

BLOCKY

DENSE

LIGHT BROWN TQ GREY SILY To FINE SAND
HINOR CLINKER CHIPS

HASSIVE

DENSE

SILT TO VYERY FINE SAND

VERY WELL SORTED

AINOR WASATEH CERIVED SILT CHPS
TROPIC DERIVED CHOCOLATE BROWN
SILT/ CLAY ORAFE

YERY WELL SORTED FINE SAND
HASSWE

MINOR CLINKER CHIPS

MEDIUH SAND TO FINE GRAVZL

GRAYEL 1S REDDISH ~ORANGE AND CONTAING
CLINKER MATERIAL

SILY TOo FINE SAND —

AREVISH BROVIN ; MASSIVE j DENSE

Y/ASATEH DERWED PINK SILT DRAPE

VIELL SORTED FINE SAND; Z16H CAARCOAL CONTENT
WHSATCH DERWED SILT GREPE

EILT T VERY FINE S4AmD ]
TAM 3 AZUNDANT CLINKER CHIPS

WASATCH DERIVED SILT DRAPE

BROWN SILT/clAY

ABUNDANT (r-!AsA‘TC.H DERIVED CHIPS;CHARCALL
TANNISH PiNK SILT TO NERY FINE SAND CLINKER CRIPS
1 PINK SILT CRAPE

ORANGE - BROWN SILT/CLay

ABLINDANT CUINKER CHIFS

YZRY FINZ SLND
WATER SATURATED

-9 BLST OF

13 STANDING WATER

3ASEZ OF BT




MEASURED SECTION NO_33 DATE 7/15/88

LOCALITY _XS 8 STRATIGRAPHIC UNIT _VALLEY FILL
SETTING _MIDVALLEY MEASURED BY _MH/KF/JS
STATION __3482 ELEVATION_6747.8
- LT
Z g
= Z & n|T5,
ClEa < o B TE3
Elz@  GRANSIZE [E@ |, 5f
= (oL SSElRsE
ol [T SpQlopes
=3P 5% 20585 DESCRIPTIONS
b lST GRAV| SAND b % mAR= (,")EQD
S |EFlsas jecw ey |- 0| £33 TOP_OF SECTION
11 ] 1 |
1 TRoPIL PERIVED SW.T/cLay
P-_I HEAVILY RDETED
i THIN SAND 4TRINGERS
| 148 ,—l} - TOP 1. PEDOGRNC
WASATZH PERVED ORMIGE FINE To MEDIUM SARND
a 3 W/T |WITH TRoPIe CERVED SUT/CLAN [ DENSE; BLecky
= T RoPlc DERNED &LAY To VERY FINE 240D
C DARY B2Oowsrd
3 I T MiNOR LLINKEZ cHiP
-3 TAN FINE To MEDIUM aAND
ABOMBANT oQL.AMM._"s TROPIL & H S,
CLINKER CHIFS
i IZON STAMING PRZODULCES VELLoW
2’3 MoTT LN
L4 Swik,
] MEDILHM SAND To VERY FINE GRANEL
5 g SWE  [62AVEL ConSISTS OF ANDSTONE,
CLUMYER CW\PS =rLOCAL 60\):2.05
CROCOLATE BROWN TROPIL DERIVED
L Fal ST/ Ay
=1 TENSE
~ WiGH GHARCOAL CONTENT
WELL SoRTED MEDILUM ZARD ]
| MUSOR AMOUNT OF FINE CLMKER, SANDSTaug
L 2 | Hl(oH C\—\AQCGA\.— COMTENT
MASSWE
1. 11 TANWWSH -YELLOW {u;r/cLA-J CEAPE
-7 z WELL 40RTED MEBDILM
VERY WET ! ; RIGH WATER, FlLow/
2 P.wms#-a.em:,s SIT prapg HIGRCHAEEORC
3 BEOWNISH-0RMIBE S\LT "To ¥iMB SanD DE',_\‘,E
““"‘ ABUNOANT CLINKER 0B WALATCH rzagusn CLaSTS
--8 ALTERNATING PINKISH oRANGE SIUT AND
| GREY MEDIVM SAUD, 3AND -2
s I ST -\, LonTIMUES Beow WATER
L | LEVEL. To —T.D.
9 | = v i
| | STANDIAG WATER LEVEL
1 | [
10 |
|
- BASE OF SECTIoON
=11
-2




MEASURED SECTION NO

LOCALITY _X5 8

34

SETTING _EAST SIDE VALLEY

STATION

2433

DATE 7/15/88

STRATIGRAPHIC UNIT VALLEY FILL
MEASURED BY __tH/KEF/JS
ELEVATION__6750.0

DEPTH(FT.)

INCREMENT
THICKNESS (IN.)

GRAIN SIZE

GRAV

64 4
L1

SAND

YCC M F VF
o i ey o |

SILT

CLAY

SEDIMENTARY
TEXTURES &

SOURCE AREA
TROPIC; W= WASATCH;
CEQUS

(T

CRETA
SANDSTONE )

SWK

DESCRIPTIONS

TOP. OF SECTION

o

'+ STRUCTURES

=

~

TRoPIC. DERWED $ILT /LAY
SLOLkY PEDOSENIL sTRLCTLURE
MHioR Pigwe Flus CLASTS

22

<,

3
‘.ﬁ

Chr< BRoWN TROPIC DERVED 4uT/c Lay
Brocwy JPENAE yHMASLWE

SOME LuasuTel DERWES & T =
NE To M
by 0 EDvOM

23

TAN MEDIUM 4400

MINDR. WALATLH PERvED FIUS (GRAVE L
LARGE TROPIL DERNED RIPOPS
MALSWE ; DENSE | weT

WELL £oRTEQD LENTICULAR MEomm samwb

- &

WASATCH DERWED WMEDIUMTO COADSE SANMD
VERBY WELL 32RTED | Puyv,
PIPS WELTWARD -4°

SILT CRAVE

|-

WELL SoRTED MEDIVUM SAND
MINOE WASATCH DERIWED 2iPRPS

TROPIC PERWED 4ILT/CLAY
Blah CRAROAL ComTrIsT
DIFP WE<TWwa2p 4°

LARLE RIPUP CLALTS DF WEATHERE D
WASATLH DERIVED MATED AL

PINK-GRAY WASATLN DERWVE D AILT DRAPE |A EnAs T,

BEOWN SIUT JoLAY
CENGE

PINK WAHATH DERwWED SuT DEAPE

WELL. S0 TED MEDIUM TO COLRGCE LAMD
HORIZONTAL LAMINATIONS L COARLE, | FINE
LOLPLETS

PEBBLES &Y ToP I WASLATCH DERWED LIME SronT
QUARTZI\TE.

BAGH, SDUEEACE -~ Wipd WATER ELLW

WASATCH DBERIVED SILT THIHLY \NTERBESTE D
WITH TRpPx. DervyED  SILT /et Ay

)

TROPIL DERNED ST ey - LonTIMLVES To
SASE &F ZECTIOM =\

STAND MG WATER
LEVEL

BASE OF SECTION




MEASURED SECTION NO

LOCALITY _X5 6
EAST SIDE VALLEY

STATION _3+84

SETTING

35

DATE 1715788
STRATIGRAPHIC UNIT VALLEY FILL
MEASURED BY MH/KE/JS
ELEVATION_6903.0

DEPTH(FT)

INCREMENT
THICKNESS (IN.)

GRAIN SIZE

GRAV
64 4

SAND
YCC M F VF
L1 1

SEDIMENTARY
TEXTURES &

SILT
— CLAY

STRUCTURES

=WASATCH;
CEQUS

SOURCE AREA
(T=TROPIC; W
SWK=CRETA

SANDSTONE)

DESCRIPTIONS

TOP QF SECTION

o)

2
Z
-3

WASRTCH DERIYED SILT 70 FINE ZAMD
MINOR COARSE GRAVEL
LIGHT GREYS HORIZONTAL LAHINATIONS

42

!

il

TROPIC DERIVED SILT[CLAY
DARK BROWN; MASSIVE; BLOCKY

WASATCH DERIVED GRAVEL
MATRIX SUPPORTED j LATERALLY CONTINUQUS
CLASTS UP TO 0O MM

WELL SORTED MEPIUH S5AND
MINOR VERY FINE GRAVEL
TAN

HORIZONTAL LAHINATIONS

WASATCH DERIVED PINK SILT DRAPE

A

PREDOMINANTLY TROPIC DERIWED CLAY 10O
VERY FINE GAND
TANNISH DROWN 3 MASSIVE

WASATCH DERIVED PINK SILT DRAPE
CURYILINEAR BASAL CONTACT; LATERALLY OISCONTINUGHS]

DARK BROWN HEDIWH 10 COARSE SAND
MINOR TROPIC DERIVED FINE GRANEL SI1ZE CLASTS

VERY WELL SORTED MEDUM SAND
HORIZONTAL LAMINATIONS
MINOR TROPIC RIPUPS, WASATCH CHIPS

WASATCH DERIVED ORANGE - BROWM

MEDIUM  SAND

TAM HEDIUM TO COARSE SAND WITH WASATCH
DERIVED FINE GRAVEL

e o

TANNISH BROWN SILT TO FINE SAND
LENTICULAR
EXTREMELY HIGH CRARCOAL CONTENT

WASATCR DERWED PINK SILT DRAPE

WELL SORTED TAN MEDWUH SAND

WASATCH CERIVED MEDIUM SAND TO FiNE
GRAVEL
BRIGHT ORANGE

TANNISH -3ROWN FINE TO HEDIUM SAND
HMINOR WASATCH DERWED CHIPS

WAEATCR DERIVED PINK SILT DRAPE

B ] 00 |

TAM FINE 7O HEDIUM SAND; WASATCA DERWED
RIPAPS

TROPIC OERIVED SiLT/cLaY

DENSE 3 BLOCKY; MASSIVE
BASE OF SECTION




MEASURED SECTION NO
XS §

LOCALITY

SETTING
STATION

36

TRB SINK VALLEY WASH

3+13

DATE ___7/16/88

STRATIGRAPHIC UNIT VALLEY FTLL
MEASURED BY _MH/JS/KF
ELEVATION _6670.4

DEPTH(FT.)

INCREMENT
THICKNESS (IN.}

GRAIN SIZE

L1

GRAV
64 4

SAND

VCIC M F VF|
|

1

SILT
~ CLAY

SEDIMENTARY
TEXTURES &

WASATCH;
CEOUS

CRE
SANDSTONE)

a

STRUCTURES
SOURCE AREA
TROPIC; W

(1=
SWK

DESCRIPTIONS

TOP OF SECTION

|
!

_l

P

TROPIC. DERWED 4wt To FE $AND WITH

C"*:“‘O:gbé_ﬁbﬁsMLMkTED VERY FILE GRAVEL AND
LI MAPS L ALL LDCAL CalvE
LYRULTURE |_\| O CRone

=7 PEUOGENIC AVORIZoON WITH 4LOPE WAL

F
~
-

g
ey i|

WASATCH [ TRoPIC OERIWED 4WLT T4 FINE
SBND

MINBR TROPIC DERWED RIPUPS

LD Uy

MALLHVE

DENSE

w/T

WASATE W fT2oPI. DERNED EDIUM s413D
PMMDE ANU LAR S8NDSTONE CLASTL UF
TO Z2om™M

DENSE (MALLIVE

FINE To MEDIDM WELL S50R8TER SAMD
YORIZOMTAL LAMINATIONS
CoArsE /FiNE COUPLETS

o

DARK BROWN TROPIL DERIVED <1LT/LiAy Jenrd

0o

TAN FINE TD MEODIWM 444D

WELL 4DRTED j FINES UPWARDS

HORIZOWTAL LAMIMATIONS | LOARSE FiNE
COVPLETA

NI

e

TRae, DEg 2 1%
AASATH O = 1
T&;M PERWBD DARK Ul ST LAY DR AP

RIZONTAL LAMNATIONS

1]

FINE To MEDILE SAIDJLATEZALLY £oMNTMNUOVLS
HOZIz oA TAL LAMWATIONS ; CaseseJEe foupLETS

TROPIGL ORRWED UAZK. Grown ST LAY
DRAVE

W (w]p

WASATLY VERWED SRANGE HIT DRLPE. |

T2OPIC CEUWED PAPK Benwh LT/ APS
WIASATAH DERNED OEANAG A :_“wggng

ZEDOIS BRowM CLAY To FMNE SAND

PREDOMINANTLY TEDAC DERNED MATERIAL

ABLNDANT RIPUPS | CRALK PENETRATSN of
WASATLN DERWVED MATERIAL

170

[
1
L

Ly

Ak

TROPIL DERWED DABY. BEOWH ST/ LAY
MINOR Th4LEMINATED CLINKER cWiPs
BLOCKEY LAVER sEcTien o
A HIGH CONCEMTRATOM oF
RECRYSTALLIZED sALTS

OFLED wWiTH

< BREAK 1IN SECTION] <

BASE OF SECTION




MEASURED SECTION NO.___37

LOCALITY _XS 4B: XS 5

SETTING _CENTER SWAPP HOLLGW

STATION

14+59(4B); 0+00(5)

DATE_7/14/88

STRATIGRAPHIC UNIT VALLEY FILL
MEASURED BY _KE/MH/JS
ELEVATION ___6963.3

GRAIN SIZE

GRAV
64 4

SAND

YCC M
.

DEPTH(FT.)
INCREMENT
THICKNESS (IN.)
<
SILT
CLAY
SEDIMENTARY
TEXTURES &

F

N
=

WASATCH;
'f'AS:EOUS

SOURCE AREA
TROPIC; W=
CRE
SANDSTONE

(T=
SWK

DESCRIPTIONS

TOP OF SECTION

N

|

TROPIC DERIVED SILT/CLAY
FRIABLE ; MASSIVE

29

Cw L Y STRUCTURES

TROP'C DERIVED SILT/CLAY
HiGH CHARCOAL CONTENT
MASSWVE ; DENSE

MINOR FINE TO MERDIUM SAND

TROPIC DERWED SILT/CLAY #/ITR QUARTIZE

CLASTS UP TO 80 MH HiH CRARCON. CONTENT
TRoPIC DERIVED S\WT/cLry
MASSIVE 3 VERY DENSE

HiGR CHARCOAL CONTENT

D e (W

NHIGH CHARCOAL COMTENT
TROPIC DERIVED ST JCLAY
VERY FRIABLE

BROWN TROPIC DERWED SIUT/CLAY

N

LIGHT BROWN SWT TO FINE SAND j CHARMDAL

= - e oy

TROPIC DERWED SWIJCLAY wiTH I/ SAND
HORVZONS j CYLLIC 5 LIGHT BROVIN

/TROPIC PERIVED SILT/CLAY WITH STRAGHTCLFES |

DERIVED (OARSE SAND 7O FINE ©RAVEL, CHAOTIC

LUTERNATING TROPIC DERWVED SWT/CLRY
AND BROWN SWT TO FINE SANDY

EAeH LT 177" 2" Thick

SR T . -

38

et e — e — — — — s | e s —

ALTERNATING DARYK BROWHN - GREY

TROPIC DERWED SILT/cray AND TAN
FINE SAND

UNITS RAMEE N THICKNESS FROM

" To {0 LATERALLY CONTINUOUS
YERY DENSE

HiGgH CHARCOAL CONTENT

PERVASIVE GYPSUH CRYSTALLIZATION

BASE OF SECTIGN
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