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Case History of Red Wash Field, Uintah County, Utah’

Abstract Discovery of Red Wash field was the result of
o long and persisten! eflorl on the parl of many geolo-
gisls and geophysicists. Surfoce expression of an onti-
clinal nose wos first detecled on cerial pholographs and
modifications were made by fleld mopping. Delailed
strotigraphic siudies along the oulcrop af Raven Ridge
indicoled thot potentinl sirafigrophic fraps existed in
northern source sandsiones of the Eocene Green River
Formatien. Gravity studies in the oreo, although not con-
clusive, furnished supporting evidence 1hat the struclural
nose existed al depth, A defoiled seismic program con-
firmed the exislence of the Red Wash nose and furnished
dola fo map its slructoral configurotion at several hori-
zons within the lawer Green River Formation. Information
now available fram over 350 wells in the areo indicales
that prediscavery geologic concepls were remarkably
accurate, The Douglos Creek ond Garden Gulch Members
of the Green River Formotion form o lacustrine delta at
Hed Wash and yield hydrocarbans from a complex net-
work of discrete sondstones, The individual sondstone
bodies form separate siratigrophic trops. Cumulative
production at the end of 1967 was more than 57 millien
bbl of oil, and ultimate recovery is egpecled 1o exceed
150 million bb!,

INTRODUCTION

The Red Wash field lies in the northeast cor-
ner of the Uinta basin in Uintah County, Utah
(Fig. 1). The California Company completed
the discovery well (Sec. 26, T7S, R23E) in
February 1951 at an initial production rate of
339 bbl of oil a day from lenticular sandstones
of the Douglas Creek Member of the Eocene
lower Green River Formation. Subsequent dril-
ling has extended production until there are
now more than 320 oil and/or gas wells in the
Red Wash area. Oil production averaged
17,554 bbl a day in 1967; cumulative oil pro-
duction at the end of 1967 was 57,447,105 bbl.
Gas produced in the Red Wash area averaged
57,131 Mcf per day in 1967. The Red Wash

! Manuscript received, June 7, 1968. Published with
permission of Standard Oil Company of California.
This article is a revision of the paper published in
The Muountain Geologist, 1965, v, 2, no. 3 (July),
p. 115-122,
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complex ranks as the second largest oil-produc.
ing field and the largest gas-producing field in
Utah, According to Picard (1957, p. 927), Red
Wash is the largest oil field in the world pro-
ducing from lacustrine rocks.?

PreEDISCOVERY EXPLORATION IN UINTA Basin

- Prior to the discovery of Red Wash field in -
1651, Tertiary well control in the Uinta basin
was limited. The first oil test in the basin, a
1,000-ft (305 m) Green River test, was drilled
and abandoned in 1900 with no favorable indi.
cations of oil or gas (Hansen, 1957, p. 165). In
1925, commercial quantities of gas were dis-
covered in Frontier (Cretaceous) and Morri-
son (Jurassic) sandstones at Ashley Valley field
(Burchell, 1964, p. 181). This field was aban-
doned in 1941. In 1948, however, deeper dril-
ling on the Ashley Valley anticline resulted in
the discovery of oil in the Weber Sandstone
(Pennsylvanian and Permian)—which already
was productive at Rangely field, discovered in
1902—and the Phosphoria Formation (Perm-
ian; Fig. 1). This Paleozoic production is rec-
ognized as the first commercial oil field in Utsh
(Peterson, 1959). .
Success at Ashley Valley triggered a brief
surge of drilling activity in the Uinta basin.
aimed primarily at the Weber sandstones and
confined generally 1o areas of Cretaceous gui~
crop north of the limits of the Green River
Formation. By 1948, development drilling was
at its peak in Rangely field (Fig. 1), prolifically
productive from the Weber and the largest oll
field in Colorado. With Weber production estab-
lished in the only two fields in the general arcé
interest in the hydrocarbon potential of th¢
Green River Formation understandably was

?Recent studies have shown that examples of 1arg¢
oil and gus fields productive from lacustrine sedxmc{:j“‘
are more numerous and widespread on a worldw) !‘
basis than had heen realized by most geologists (H“ﬂ'
bouty ef al., 1970, Table 1). The reserves of sever
fields in intermontane basins of China exceed thos¢ 'i’d
Red Wash, which is the largest North American fie
productive from lacustrine source rocks (I\riE)’CFhD‘T'
1670). Several Chinese fields in lacustrine strata habl
recoverable reserves of 500 million to 1.2 billion bS-
Editor
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FiG, 1—Index map of Uinta basin showing major
surreunding  highlands, approximate limits of Green
River Formation, Red Wash field, Raven Ridge, and
oil fields discovered in area prior o 1951.

overshadowed by industry’s attention to older
objectives.

In the spring of 1949, however, oil was dis-
covered in the Green River Formation at the
Roosevelt field (Fig. 1) when the Carter Qil
Company No. 1 Ute Tribal well was completed
for an initial production rate of 1,633 bbl of oil
per day, The Roosevelt field production, which
¢stablished the first commercial Green River oil
field in the Uinta basin, is from fractured shales
and siltstones of the Douglas Creek Member at
approximately 9,300 f1 (2.835 m). The high
Initial production rates of the Roosevelt wells,
although not truly indicative of the fractured
Tescrvoir's  sustained capacity  (cumulative
pfoduclion throngh 1967 was 2.531,747 bbl of
oil). aroused interest in the Tertiary rocks of
the Uinta basin, The Roosevelt field probably
also influenced drilling of subsequent wildcat
Wwells prior to thc Red Wash discovery 18
months Jater,

Standard Oit Company of California’s inter-
®t in the oil potential of the Uinta basin datcs
at least as far back as the early 1920s, when the
first company geologic reports on the regional
slmligmph_v, structural history, and hydrocar-

On potential of the basin were mude. During
all of 1920 and summer of 1921, a Standard
Oil Company of Culifornia field party studied

-

the Tertiary rocks of the Uinta and Piceance
basins. This reconnaissance work indicated fa-
vorable potential but failed to generate suffi-
cient interest {o slart an immediate exploratory
program. During these and other early investi-
gations, Standard of California geologists were
aided by Earl Douglass, a vertebrate paleontol-
ogist with the Carnegie Museum who, in 1909,
had discovered the rich deposit of Jurassic di-
nosaur bones which is part of the Dinosaur
Natiopal Monument.

Interest in the Uinta basin continued at a low
key for many years, Several regional reports on
stratigraphy and the remarkable Green River
ail shales were prepared during the late 1920s
and 1930s, but no active exploratory program
was undertaken, It was during these years,
however, that W. H. Bradley (1929, 1931)
published some of his classic work on the
Green River Formation that contributed im-
measurably to knowledge of the Tertiary sec-
tion of the Uinta basin.
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In 1945, Stapdard Oil Company of Califor-
nia began the exploratory program that was
eventually to result in the discovery of Red
Wash field. This program called for a compila-
tion and synthesis of all available geologic
knowledge, field work along the outcrops rim-
ming the basin, a reconnaissance gravity sur-
vey, a basinwide study of aerial photographs, and
detailed surface mapping of indicated anoma-
lies. 1f warranted, this work was to be followed
by seismic programs in the most promising
areas.

GeorLocic PROGRAM

Geologic studies of four-lens photographs
from aerial surveys flown in 1936-1937, inte-
grated with limited surface control, proved to
be useful during the early stages of evaluating
the Ulnta basin, Numerous surface anomalies
were outlined and scheduled for detailed map-
ping by two- and three-man field parties. One
of these features was a broad, subtle anticlinal
nose detected in T7S, R22-23E, Uintah

County, Utah. Subsequent fie]d mapping of the

varicolored siltstones, shales, and sandstongs of
the predominantly fluvial Uinta Formation cop,.
firmed the surface existence of the Red Wag
nose and contributed additional knowledge of
its structural configuration.

Detailed stratigraphic mapping of the P.avey
Ridge outcrop, 12 mi (20 km) east of the Req
Wash surface anomaly, followed almost immed.
iately, Rocks at Raven Ridge are of Late Cre.
taceous and early Tertiary age and generall
are exposed in a series of northwest-trendinp
hogbacks. Field mapping of the Eocene Wj.
satch and Green River beds provided the mode]
of facies changes that were predicted to exist a
Red Wash field. The lithofacies distribution
patterns indicated a northwest to southeast suc.
cession of palecenvironments—i{rom fluvial-
floodplain through mnearshore lacustrine to an
open lacustrine environment characterized by
fine-grained clastic and chemical deposits. The
Green River Formation (Fig. 2) is a sequence
of interbedded sandstone, shale, and thin lime-
stone units. In the northern part of Raven
Ridge, more than half the section consists of
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Fio, 3—Surface structure map (1949) showing areas of major pinchout of Jower
Green River sandstone along Raven Ridge.
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sandstone wvoits, most of which wedge out into
shales and marlstones of the open lacustrine en-
vironment on the south. The lenticular sand-
Stones and enclosing strata were considered to
h}‘ part of an ancicent lacustrine delta which de-
rived clastic sediments from the Uinta Moun-
tins on the north. A more detailed paper by
Nanborn and Goodwin (1965) on the Terliary
hthofacies exposed al Raven Ridge and a more
fegional study of the Green River facies distri-
bution in the Uinta basin by Porter (1963) are
availabje, ’

As imporfant as the mapping of facies
Changes at Raven Ridge was recognition of the
Oil-stained and oil-saturated Green River sand-
"‘OH?S. The entrapped hyqrocarbons are pri-
Marily in the southern (bhsinward) extremi-
Ues of the sandstone bodies or within more po-
ous lenses of the gencrally low-permeability
Sndstones, Most of the oil saturation is in the
Middle und upper Green River beds (Fig. 2),
ulthpugh cevidence of hydrocarbons can be rec-
8nized also in older units of the Green River
4 Raven Ridge.

By 1949 a5 a result of regional photogeo-
BIC studjes and detailed surluce mapping. an

ap of Red Wash arca (1949),

anticlinal nose had been defected and a strati-
graphic framework favorable 1o the entrapment
of hydrocarbons had been established in the
Red Wash area. A summary of the resuits of
this work is shown in Figure 3. Although only
the major areas of lower Green River sand-
stone pinchout have been shown at Raven
Ridge, similar positions for middle and upper
Green River sandstones also exist along the
outerop. Projection of the potential Green
River reservoir heds into the subsurface sug-
gested that these sandstones could wedge out at
a position near the axis of the surface anticlinat
nose. However, no well controf existed in the
area (o support this hypothesis.

GEOPIYSICAL PROGRAM

Exploration in the late 1940s was still di-
rected—at least in the Uinta basin—toward
structural traps, the preferred target being
closed anticlines, The carliest subsurface indi-
cation of a structural anomaly in the Red Wash
area was furnished by a basinwide reconnais-
gence pravity survey In 1945, This survey alo
resulted in several promising leads that were
evaluated belore the Red Wash anomaly was
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tested. In 1949, however, additional gravity
readings were recorded to complete the previ-
ously loose control grid. Interpretation of these
data (Fig. 4) did not suggest a closed anticline
but did indicate a broad, west-plunging struc-
tural nose similar to, but slightly south of, the
feature mapped from surface and photogeo-
logic work. Some geophysicists tended to dis-
count the validity of this interpretation, attrib-
uting many inaccuracies to effects of the bad-
lands topography of most of the Red Wash
area, However, the existence of a subsurface
structural anomaly was accepted eventually as
a realistic possibility, and a seismic program de-
signed to validate the existence of the Red

Wash anomaly at depth and to determinc the
details of its configuration was begun,

Seismic work on the Red Wash prospect was
done between August 26 and December &,
1949. Rugged badlands topography slowed pro-
duction and necessitated the extensive use of
bulldozers. Continuous split profiles (2,800-
and 3,120-ft or 855- and 950-m spreads) with
two seismometers per group were shot through-
out the area. Considerable experimertation wis
conducted with various filter responses and
mixed records during the first days of the pro-
gram. Eventually, however, the data werc re-
corded straight with frequencies attenuated be-
low 35 Hz and above 55 Hz. These parameters.
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Fi6. 7—Seismic structure map at 8 horizon within lower Green River Formation (1950).

although not permitting significant seismic
character, generally resulted in usable data,
Hole noise provided another problem during
the carly days of shooting. This effect was mini-
mized by first cleaning the hole with a 10-15
Ib charge, then loading 50-70 b of powder
and completely filling the 80-ft (25 m) holes
with dry earth. Generally, clean usable records
were obtained. ’

All data were computed to a flat 5,300-ft
(1,615 m) datum plane for interpretational
Purposes, In addition, isolaled parts of lings in
exceptionally rough terrain were computedio a
sloping plane and to the depih cf shot in order
{0 delermine the eflect of topography on the
Subsurface data. Corrected reflection times
Were converted to depth using the velocity
unclion (instantaneous velocity = 11,312 ft/
Sec plus 0,383 Z at 5,150-ft datum), deter-
Mined from well shooting at California Com-
Pany No, 1 Gusher Unit, Sec. 35, T5S, R19E,
Ulntuh County, Utah.®
bonThc so-called “shales” are in fact high in car-

'}_“}k‘ content; so the high velocity is due to com-
Position, nat induration.

Interpretation of the seismic data confirmed
the existence of a west-plunging anticlinal nose
within the fower Green River in the Red Wash
area. Figures 5 and 6 show the broad, gentle
nature of this feature as seen on 1949 seismic
depth sections. The control permitted structural
mapping of several Green River horizons and
partial mapping of at least on¢ deeper unit, Iso-
chron studies based on the seismic data failed
to show any positive thinning of beds sugges-
tive of early structural growth along the anom-
aly., However, the data showed conclusively
that the Red Wash anticlinal nose was a pro-
nounced subsurfuce feature of considerably
more magnitude than previously realized. The
seismic structural configuration of the Red
Wash area at a horizon within the Jower Green
River Formation is shown in Figure 7.

PreEDISCOVERY CONCEPTS

Very limited Tertiary well control, all for an
area considerably northwest of the Red Wash
arca, was available. Nevertheless, this informa-
tion was integrated as efectively as possihle ..,
into the tolal interpretation, Some land had
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been leased as early as the summer of 1949,
and lease operating agreements were acquired
on significantly larger acreage blocks. During
July, August, and September of 1950 these
agreements, which involve the majority of the
Red Wash acieage, were executed.

CHEVRON 0IL CO.

¥32 Red Wosh Unit

Sec. 22, I.7S-R22E.
RESISTIVITY

Oit Shows
Aol Peilers
Ostracads
Conglomeratic

eo0® 60 ©6 00O

o0 o

., TYPICAL LOG: PRed Wosh Producing Section

Fic. 8—Typical electric log and lithology of producing
section at Red Wash field.

The prospect was visualized as a polentiy
stratigraphic trap in deltaic Green River gapuq.
stone derived from the Uinta Mountains, They,
sandstones were known (o pinch out southwyry
into shales, marlstones, and carbonate rocks of
the open lacustrine facies along Raven Rig 10,
Projection of these pinchout positions into (he
subsurface suggesied that the facies change
crossed the axis of the broad, west-plunging an.
ticlinal nose mapped by seismograph. No ev;.
dence was seen to indicate Green River strye.
tural growth along this feature which might
have affected distribution of detritus emeﬁng
Eocene Lake Uinta. Therefore, the initial we]]
was located along the structural crest and near
the projected position of maximum sandstone
pinchout in Sec. 26, T7S, R23E. There was no
way of knowing if this projection was reason-
able or even if the Green River sandstones ex-
tended for any distance into the subsurface. An
additional incentive to locate the Red Wash
wildecat test along the crest of the structural
nose was the production established carlier at
Roosevelt field in fractured Green River strata,
The possibility that hydrocarbon-bearing shales
along the structural crest would be more se-
verely fractured due to tensile stresses seemed a
valid assumption, and potentially fractured
Green River oil shales constituted an intriguing
additional objective.

PreSENT FIELp STATUS

The California Company No. 1 Red Wash
Unit was spudded November 13, 1950, in Sec.
26, T7S, R23E, Uintah County, Utah, and
completed February 2, 1951, at an initial pro-
duction rate of 339 bbl of oil per day. Field
development followed quickly and established
hydrocarbon production in a complex network
of lenticular Green River sandstones extending
aver parts of five townships. Chevron Oil Com-
pany (the present Red Wash Unit operator),
Humble Oil & Refining Company, Belco Petro-
leum Corporation,” Gulf Oil Corporation, and
Pan American Petroleum Corporation control
parts of the Red Wash field, During 1967 de-
velopment drilling slowed considerably, and the
limits of the accumulation may have been Very
nearly defined. Ultimate recoverable rescrves
arc expected eventually to exceed 150 million
bbl of oil.

Red Wash crude oil is a dark brown, par
affin-base crude ranging from 22 to 30° :A;PI
gravity. Pour points grade from 85 to 103 F.
the lower values being more common in older
reservoir beds, Red Wash gas is over 95 per”




was visualized as g
7 in deltaic Green Rj

2f the broad, west-plunging ap.

fo indicate Green River strye.
ang this feature which migly

nta. Therefore, the initial wel
.o the structural crest and negr
isition of maximum sandstone
26, T7S, R23E. There was no
if this projection was reason.
he Green River sandstones cy-
istance into the subsurface. An
tive to locate the Red Wash
1g the crest of the structural
oduction established earlier
1+ fractured Green River strata.
hut hydrocarbon-bearing shales
hiral crest would be more se-
due to tensile stresses scemed a
n. and potentiul]y fractured
thales constituted an intriguing
we,

STATUS

i Company No. 1 Red Wash
«d November 13, 1950, in Scc.
, Uintah County, Utah, and
tary 2, 1951, at an inidal pre-
339 bhl of oil per day. Ficld
lowed quickly and established
duction in a complex netwark
-en River sundstones extending
- townships. Chevron Ol Conv
nt Red Wash Unit operator).
vfining Company, Belco Petre:
n, Gulf Oil Corporation, and
*etroleum Corporation control
Wash ficld. During 1967 d¢-

a slowed considerably, and the
amulation may have been ver
“imute recoverable reserves
ally to exceed 150 millon

hil is a dark brown. Pa:
ling from 22 to 30° A
grade from 85 to 1031 '
g more common in OI‘CCF

fash gas is over 95 P

Potentjy)
: VT sapy.
»m the Uinta Mountains, They
known to pinch out southwa;d
jstones, and carbonate rock, of
ine facies along Raven Rjqg e
ese pinchout positions into
ested that the facies chanpe

sped by seismograph, No ey,

stribution of detritus entering

i
#
g
:%

L T R

P e

el mEiE e

¢
o
. : )
. .
LA S <@
e Y [y
i S8 |
S io
o
{ :
‘l W ISTGVER T . L
i/ \ WL/ .
1 ‘ |
!
H H
o |
L .|
’ i

! - 2 RT3 e EIT3 !
‘ ALD WASH AREA

i ETRUCTURE - TOP OF MAIN (PRODUCING ZONE: OOUGLAS CREEK MEMBER

1 ci s 100

PRENS

. 2 [}

Fi6, 9—Siructure map of top of main producing zone of Douglas Creek Member, Red Wash area.

eent methane and has a specific gravity of ap-
proximately 0.595. Formation-water salinities
vary widely, both vertically and areally, across
the field. In general, the waters become more
seline foward the southwest (basinward) and at
treater  depths. Measured resistivities range
trom 0.11 to 3.3 ohm-m at 68°F,

Most of the Red Wush sundstones produce
by u gas-expansion mechanism, particularly the
lenses” which are most discontinuous. Some of
the thicker, more persistent sandstone bodies
Stem 1o higve at least a minor water drive, Gas-
Wjection and waterfload programs have been
:“?llgaled in recent years with encouraging re-
Sults,

Red Wash crude oil is transported to Salt
ke Cily via a 10-in, pipeline originating at
igely field. The high-pour point Green

Wer oil is mised with Weber-Mancos crude
Y4 ratio determined by temperature and refin-
*TY requirements.

Restuvomn Rocxs

Exeept for minor amonnts of gas from the
"Ma Formation, all of the production in the
S Wash area is from the Douglas Creek and

overlying Garden Gulch Members of the jower
Green River Formation present at Red Wash:
they are conformable with the underlying Eo-
cene Wasatch Formation in the field area. The
aggregate thickness of these two members varies
from approximately 850 ft (260 m) near the
eastern limits of the field to almost 1,450 ft
(440 m) near the southwest margin of praduc-
tion. Essentially, the Douglas Creek and Gar-
den Gulch Memibers are composed of alternate
beds of light gray, very fine- to fine-grained,
calcarcous sandstone and dark gray to dark
brown, brittle shale (Fig. 8). Minor amounts
of limestone, dolomite, siltstone, conglomerate,
and ostracadal coquina are also present,

Individual producing sandstones vary in
thickness from 3 to more than 30 ft (1-9 m).
Generally, sundstone bodies toward the western
margin of the field are thicker, more continu-
ous, and more casity mapped. Toward the east
the sandstones are thinner, more lenticular, and
much more diflicult to map as separate units.
The total eflective oil-producing section in
some of the better wells approaches 150 ft (43
m).

In parts of the field the sandstones contain

i miae ke
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much silt- and clay-sized detritus, It is not un-  and-swell" features are common in sequence,
common to find fine-gruined sandstones with  of laminated sandstone and shale.
silt-sized particles and lenses (Y-V4 in. or 0.3— Porosity and permeability values may have 4
0.6 cm thick) of medium fo coarse-grained wide range in a single well, although averyge,
quartz sandstone. The coarser elements in for the entire field are remarkably consisiey
places appear in bands a few grains thick or as  From west to east across Red Wash field, the
floating quartz grains in a fine-grained matrix. average porosity of the sandsione ranges from
Sorting of the reservoir sandstones varies from 13 to 15 percent and average permeahility
poor to excellent and roundness from angular ranges from 75 to 125 md. Such figures, how,
to subrounded. Calcite is the most common ce-  ever, are misleading, An individual sandstan,
menting agent, although dolomite, silica, and body may have several “tight” strcaks in gn
argillaceous material also may serve as bonds otherwise porous reservoir, or it may have good
between grains. More than one cementing porosity but insufficient permeability to pro.
agent may be present in a single sample. Chert  duce hydrocarbons. Fractures do not seem 1o
is the most common accessory mineral. Oolites, be significant to reservoir capacity of the sand.
ostracod fragments, and algal(?) remnants are  stones, and there is no production from frae.
common constituents of many sandstone bod- tured Green River shales.

ies.

Cored sandstones commonly show massive ~GEOLOGIC STRUCTURE

bedding, but thin intervals of low-angle cross- The dominant structural feature at Red
bedding have been found in every part of the Wash field is the broad, west-plunging anticli-
fild. A few internal dips up to 13° have been nal nose trending through T7S, R22-23E (Fip.
reposted, Scour-and-fill features and very small-  9). Comparison of this map, based on data
scale flow casts (sandstone lenses up to ¥2 in. from dense well control, with the 1949 seismic

.
(3

e varer

T

or 1.3 cm thick completely encased in crenu- structure map (Fig. 7) indicates that the pre-
lated shale) are visible in many cores. “Pinch-  discovery interpretation was remarkably accu-
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Fig. 11—Sandstone isolith and effective-sandstone isolith maps showing peometry, rescrvoir distribution,
and fluid content of a single Douglas Creek sandstone in Red Wash field.

rate. Early development drilling was confined
to positions along the axis of the structural nose
or along the north flank of this feature. The
subparallel Red Wash syncline on the south dis-
cowraged drilling in that direction. Eventually,
however, successful development of the western
part of Red Wash, wherc: the reservoirs are
more continuous and more easily mapped, led
10 a southwesierly expansion of the field and
extended production across the syncline.

Surface mapping of beds of the Uinta For-
Mmation, based on high-quality, low-altitude
Photographs not available during the 1940s, in-
dicates a structural picture which conforms
tlosely to the configuration now recognized at
lower’ Green River depths. Regional structural
Studies suggest that the Eocene Duchesne River
“Ormation also has structural aspects very simi-
lar to thosc of the underlying Uinta and Green
Ver Formations. Isopach and sandstone-dis-
Uribution maps do not supgest the existence of
any significant structural features at Red Wash
Uring deposition of the Douglas Creck and
Garden Gulch Members, From this evidence,
Plus seismic evidence indicating the absence of
hning, a post-Duchesne River age (late Eo-
*enc—curly  Oligocenc?) is postulated for the
Ormation of the Red Wash anticlinal nose and
& associated syncline.

Trap GEOMETRY

c](t‘rtuin shale beds and units which have a
Wracteristic resistivity curve on clectric logs

are rtemarkably persisient throughout Red
Wash field, and it seems reasonable to interpret
them as time markers. Reservoir mapping in-
volves the tracing of individual sandstone units
or very small intervals of sandstone within the
framework of these electric-log  markers.
Mapping of thicker intervals is useful to un-
derstanding gross reservoir distribution (Fig.
10) and geologic history. However, such maps
do not always clearly delineate the hydrocar-
bon traps.

Production histories. production fests, drill-
stem tests, core analyses, electrical and acousti-
cal logs, sample descriptions, core examina-
tions, and mud logs are used {o definc effective
criteria (ability of the Tock to produce oil, gas,
or water) in different parts of the field and to
determine the fluid content of each individual
reservoir. Figure 11 shows the gecometry, effec-
tive reservoir distribution, and fluid content of
a single Douglas Creek sandstone, It is appar-
ent that structure controls the distribution of
hydrocarbons within the limils of the rescrvoir
sandstone. The producing section at Red Wash
field is composed of many similar, discrete
sandstone hodics, each forming an individual
stratigraphie trap but all interwoven into a vast,
complicated network of scparate rescrvoirs.

Grovocic Histony or Lower Green Rivir

The lower Green River Formation in the
Red Wash area was deposited in very shallow
vater along the northern murgin of Eocene
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Lake Uinta. Detritus was derived from the
Uinta Mountains, on the north, which were
probably breached, at least locally, to Precam-
brian quartzites, The sediment was carried to
the shore by slow-moving streams meandering
across a broad floodplain. Much of the coarser
grained detritus probably was deposited in these
streams as point bars along the bends of mean-
ders, leaving a predominantly very fine- to fine-
grained stream load. Most of the Green River
floodplain has been destroyed by erosion, but a
few wells north of Red Wash fleld have pene-
trated fluvial facies equivalent in age to the
producing section (Fig. 12). Fluvial rocks
which contain terrestrial fossil remains (Kay,
1957, p. 110) and are belicved to be lower
Green River equivalents have been described in
outcrops north of the present basin axis.

Where the detritus-loaded streams entered
Lake Uinta, a delta was formed. This lacustrine
delta apparently continued to build for several
million years, the estimated time it took the
lower Green River section at Red Wash to
form. Deposition was interrupted by intermit-
tent subsidence; with each period 'of subsi-
dence, the lake encroached farther upon the
land. Individual sandstones were built outward
into the shallow water predominantly as topset
beds. The distribution of these sandstones was
controlled by many factors. Depositional slope,
variations in available sediment, offshore cur-
rents, wave action, and sandstone flowage on
unconsolidated clay-sized sediments probably all
contributed, in varying deprees, to the geomet-
ric shapes of the individual sandstone bodies.

John Chatfield

The changing lake level caused the sands to iy
deposited in a disordered manner over the Z0ne
of fluctuation. The end result was an extremely
complex network of deltaic sandstones. :

The effects of accumulating younger sodi.
ments forced hydrocarbons from the enclosin,
and basinward equivalent shales into the sand.
stone reservoirs, I favor an early migration
{pre-Uinta) for the hydrocarbons. Thus, the
northerly trapping mechanism, before the for.
mation of the present structural configuration
of the basin, was a decrease in reservoir capac-
ity of individual sandstones caused by the fa-
cies change from lacustrine to floodplain depos-
its.

The last event in formation of the present
subsurface configuration at Red Wash field wus
structural. After deposition of the Duchesne
River Formation, thc Red Wash anticlinal
nose and the adjoining syncline on the south
were formed, probably in conjunction with ba-
sinwide tilting and formation of the present
Uinta basin syncline. This movement reori-
ented the lower Green River sandstones into
their present structural positions and marked
the final step in formation of the Red Wash
stratigraphic trap.

CoNCLUSIONS

Discovery of Red Wash field was the direct
result of a well-integrated geological and geo-
physical exploration program in the Uinta ba-
sin. A subtle structural nose in the surface
rocks of the Eocene Uinta Formation was de-
tected by photogeologic methads. Subsequcnt
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field mapping confirmed the existence of this
featurc and clarified Uty struetural configuraiion.
Detailed stratigraphic studies along the Raven
Ridge outcrop indicated favorable potential for
stratigraphic oi} entrapment in sandstone lenses
of the Green River Formation. Gravity studies
supported the existence of the structural nose at
depth, and a detailed seismic program con-
firmed the presence of the anomaly and out-
lined its extent and configuration. The very lim-
ited well control in the basin was integrated
into the interpretation.

Time has proved the original concepts in the
area to be remarkably accuraie. Red Wash field
now Is recognized as a lucustrine delta formed
in the Douglas Creek and Garden Gulch Mem-
hers of the Green River Formation. Detritus,
which was deposited and madified into an intri-
cate pattern of individual sandstone bodies, was
derived from the Uinta Mountains on the
north. Structural features in the area were
formed at o considerably later time and served
W localize oil and gas in the updip parts of in-
dividual sandstones, -
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