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STRATIGRAPHY AND PHOTOGEOLOGY OF THE All photographs were studied stereoscopically, using primarily the mirror stereoscope R.12 E. )
with binocular attachment magnifying 8.4 times. Geologic contacts are shown by a solid line o 3
SOUTHWESTERN PART OF UINTA BASIN where such contacts are clearly evident on the aerial photographs. Where the presence of a % / :
DUCHESNE AND UINTAH COUNTIES, UTAH key photogeologic bed is evident but contacts are not clearly shown on the photographs, a i
dashed line indicates the approximate position of such contact. Key beds have been omitted o ) . . RIBE
in sreas where they can logically be assumed to be present but for which evidence on aerial P'?:?'";et"c base C°_f|"%"‘ig "l‘JOStg b(l;/ 5‘;" CC‘”I‘SE’I‘J’“:" ;exgieélnt:':;l‘:? ; i
photographs is lacking. The presence of lines representing key horizons on the photogeologic RAUAUISIEARCOMpIE s SyLEdopical Sty Dy iratiar:
INTRODUCTIO_N . map thus indicates that such beds are clearly present, but the lsck of such lines does not ;P;t:g?%a';:"g:egxmﬁ:zf EecabaciCparpaniicy;ofilicldidats ot 7 /
The accompanying map, covering an area extending from Green River on the east to imply lack of key horizons at eny particular locality. Throughout much of the srea no : :
Avintaquin Canyon on the west and from the Strawberry-Duchesne Rivers on the north to difficulty was encountered in tracing key horizons on aerial photographs, although locally : ({7
A}x;gyle Clanyon—Nlilng Mile %'lei:ek tQuI:I the south,d isttl;(e rei}xit ofﬁ dl(atailed stu_dy primari(llytlllly some beds could m.)tfbehdistinguiﬁlhedil This 1ilesulted because of changes in color snd l;opso- 1 SAND WASH FERRY
photogeologic techniques. s study was undertaken atter fleld reconnaissance an e graphic expression of the beds together with vegetal cover. In some places, notably the
measurement of stratigraphic sections that had indicated intertonguing relations of the northwestern part of the area, inability to distinguish key horizons was due la;rgely to poor
Green River and Uinta format}lorzls axgl the iaglgit)en;i of beds lib}(ely to bf t:-l;eadily d;raceable quality of the photographic prints. |
by photogeologic mapping metheds (Dane, - The main objective of the study was to Faults are numerous in certain parts of the area, but these have been mapped with caution. — 39°50
correlate key photogeologic horizons within the Uinta snd Green River formations in the All linear features have been indicated on the accompanying map, but fault symbols have Some of the oil shale beds are notably tough and highly resistant to weathering and hence ok g
southwestern part of the Uinta Basin. Key photogeologic horizons as here mapped are been used only where positive evidence of displacements could be observed on the aerial make sharp thin ledges protruding from the slopes, many with an overhang of a foot or more 110°30°
horizons selected entirely on the basis of study of aerial photographs and represent either photographs. above less resistant underlying shale. In places oil shale beds form conspicuous benches, such ,
individual beds, groups of beds, or cliff lines that reflect the persistence of a particular bed The positions of key photogeologic horizons have been transferred from aerial photographs as the 2- and 4-beds, which were traced by photogeologic methods for several miles in the =
or group of beds. Such key horizons, first chosen by study of aerial photographs, were then to base maps in large part by direct projection. This procedure is feasible for areas where Avintaquin Canyon area. Argyie
correlated with stratigraphic sections measured in the field. These stratigraphic sections the relief is low and where adequate base maps exist. Positions of planimetric data, In the Indian Canyon section and westward therefrom, the lower part of the Parachute
provide the basic framework of the stratigraphic interpretation presented below. primarily streams, have been used as the basis for controlling such transfer. For the north- Creek member consists dominantly of shale, mudstone, and marlstone. From a section
Several test wells for oil and gas have been drilled in ?.nd near th_e area represented by western part of the area a base map was compiled by radial-templet methods, and both measured in the upper part of Argyle Canyon eastward, however, there is an increasing I l
the map. In the summer of 1951 Carter Qil Co.’s Ute-Tribal No. 1, in the SEl4NE sec. stream positions and key photogeologic horizons were transferred largely by means of a incursion of lenticular sandstone. This incursion represents a continuation into Parachute , Q
17, T. 4 8, R. 4 W, discovered oil at a reported depth between 7,215 and 7,596 feet, the radial planimetric plotter. Creek time of the deposition of sand such as that which formed the great mass of sandstone 25 % | 3 36
total depth, in the lower part of the Green _Rlver formathn or upper part of the underlying Some stratigraphic intervals have been measured directly from aerial photographs, using in the underlying delta facies of the Green River formation. The rapid deposition of some of a1 13 e |
Wasateh formation. Subsequently Carter Oil Co.’s Ute-Tribal No. 2, in the SE JNWI{ sec. a stereocomparagraph. Some of the terrain profiles were compiled in part from these meas- these individual sandstone lenses is clearly evident, and the scour that must have preceded the i&"’ 48 4y / / A R17E. R.18E.
16, T.4S., R. 4 W, drilled to a total depth of 11,317 feet, also became a commercial producer urements, which also aided in correlation of some key photogeologic beds with beds in the deposition of some lenses undoubtedly loeally interrupts the continuity of the oil-shale beds. Seale 1:63360 RI3E. RI4E 2 Creek \ 00"
from a reported depth of 7,572 to 7,661 feel(;l. In 1%53 osll was also discovered byf two wells stratigraphic column as determined by field study. However, some of the sandstone lenses in the upper part of the Parachute Creek member are - g . = 4 Miles - BT 110* 109°55'
drilled by the Carter Oil Co. in secs. 25 and 36, T. 3 S., R. 5 W., just north of the town notabl rsistent, especially from Wood Canyon eastward, and can be traced ial N e — =
of Duch(:;ne. ' ] STRATIGRAPHY AND FACIES RELATIONSHIPS photolg):'ag'lals for dis’xtan}():es eqlgivalent to manyanrlli}l,es. Two of these horizons have beeno:ln:;:!;l;l ' - - - - - - = COU;ITY - i - —ie~ T
In the present study, which dealt only with the surface stratigraphy and photogeology of The area here mapped includes rocks of the upper part of the Green River formation and as key photogeologic horizons, namely the 1- and 3-beds. | 110°15' T.12S.
the area, no attempt was made to locate these wells and other wells that have been drilled, lower part of the Uinta formation, both of Eocene age. Bedded rocks in the northwestern No key horizons mappable on aerial photographs mark the top or bottom of the member. 2 R.14E. RISE | 2
to relate their location to structural or s_tratigraphic fea_tur&, or to obtain, interpret, or part of this area were formerly considered part of the Green River formation but are now The base of the member in the Gate Canyon area lies about 95 feet below the top of the 1-bed L0
correlate subsurface or production data with the surface information that was obtained in known to be western equivalents of the lower part of the Uinta formation as that formation as mapped from aerial photographs. In the Indian Canyon section the top of the member is
this study of only the upper part of the Green River formation and lower part of the over- is recognized along the Utah-Colorado State line. These facies equivalents were studied in approximately 215 feet below the top of the 5-bed mapped in the overlying Evacuation Creek .
lying Uinta formation. . some detail in the field during the summers of 1951 and 1952. Stratigraphic sections were member. Near the top of the Parachute Creek member in the western part of the area and [
Planimetric maps compiled by the Soil Conservation Service were used extensively as a measured across the southwestern part of the Uinta Basin that demonstrated the time 100 to 120 feet below the top in the eastern part of the area there is a persistent group of four { |
base for plotting geologic data interpreted from aerial photographs. For the area west of equivalence of the lower part of the Uinta formation and bedded rocks formerly included tuff beds within an interval of 40 to 80 feet. This group of tuff beds, generally comparable in 05’ RI6E RI17E
longitude 110°30’ W. and north of latitude 40°00’ N., for which no base map existed, a base by Bradley (1931) in the saline facies and overlying beds of the Green River formation. thickness, stratigraphic position, and appearance, is present in the Indian Canyon section, is : i :
was compiled by the U. S. Geological Survey by radial- templet methods; Soil Conservation Photogeologic study has corroborated the traceability of various marker beds in the saline present also in a section measured in the upper part of Argyle Canyon about 6 miles to the i 12
Service maps of adjacent areas were used for horizontal control of the radial-templet laydown. facies and the overlying bedded sandstone and limestone facies into the predominantly southeast, is apparently present in a section measured in Wood Canyon about 10 miles
Photogeologic interpretations were made by R. G. Ray and B. H. Kent from vertical aerial fluvial beds typical of the Uinta formation farther east. Field examination of the stratigraphic generally east of that, is present in Gate Canyon about 10 miles east of that, and in Devils . . . . -
photogr:phs, ranging in scale from 1:20,000 to 1:36,000. Kent studied primarily th: soirtlﬁ_ sections also has shown that several important groups of tuff beds in the upper membe::; of Canyon about 9 miles stiﬁ farther east. It wlg also measured in two sections in Avintaquin Bench sandstone bed of the type locality, the name is certainly appropriately extended to it, these beds of algal limestone and probably also of ostracod limestone at nearly the same 21) as 454 to 495 feet thick. The lower part of it grades westward into upper beds of the " |
western part of the area and Ray studied the rest of the area. Annabel R. Olson assisted in the Green River formation can be correlated over wide areas and thus furnish extensive Canyon about 10 miles northwest of the Indian Canyon section. The upper two thin tuff beds as a unit of sandstone close to the same horizon can be traced almost continuously across the level in Devils Canyon implies a shallow-water environment, the forerunner of conditions that Evacuation Creek member, that is, the base of the Uinta formation rises stratigraphically l | i E . L. el ; ’ . . , ‘
compiling terrain profiles. C. H. Dane collected most of the field geologic data and compiled time horizon markers. are recognized with less certainty and were missed or are absent to the east and west of the intervening area. were soon to prevail widely over the region. westward, and in Petes Canyon the base of the Uinta formation lies about 410 feet above the l 10° e and limestone facies is merging into the s of fluvial sediments that comprise the Uinta ADVANTAGES AND LIMITATIONS OF PHOTOGEOLOGIC METHODS
all stratigraphic columns except that of Avintaquin Canyon and the lower part of Antelope Stratigraphic sections were measured chiefly by hand-leveling with a Brunton compass areas mentioned here; but the lower thicker pair was noted in all sections measured from the On the aerial photographs this conspicuous and nearly continuous sandstone bed has been It is difficult to assign a satisfactory upper limit to the Evacuation Creek member of the base of the lovyer tuff zone of the Evacuation Creek member. The basal sandstone facies in RISE RI6E E formatiorn of the eastern part of the basin; in fact, the section here is so predominantly conti- [ manping the sonthwestern part of the Uity Basin by phetegeolopic methords, the key
Draw. The text was written jointly by C. H. Dane and R. G. Ray. and are thus subject to the considerable errors inherent in this procedure. More than a dozen headwaters of Avintaquin Canyon on the west to a point just east of the Green River on the traced as a key photogeologic horizon, the 5-bed, across much of the area. In the area west Green River formation because of its transitional and intertonguing relationships with the Petes Canyon is about 475 feet thick and consists of sandstone, in beds 5 to 20 feet thick, that i i ’ i F nental that the ostracodiferous limestone cannot be recognized on aerial photographs. beds, such as the marlstone beds shown on the accompanying map, were undoubtedly traced
sections were measured within the area mapped, but because of space limitations only four east, a distance of more than 60 miles. This distinctive group of tuff beds is here called the of Petes Canyon, where the Horse Bench sandstone bed appears to be break!ngup, an immedi- overlying Ui_nta formation and the marked lateral facies changes that take place in this is medlu{n grained, brown, I:egularly bedded, ripple bgdded, and crossbedded; the sandstone AEPROMME NI STRUCTURE much faster than they could have been by field methods alone, although no data exist to
APPLICATION OF PHOTOGEOLOGY are shown here. A detailed correlation chart of all stratigraphic sections has recently been tuff zone of the Parachute Creek member. ately overlying white zone becomes conspicuous on the photographs. This zone sppe:;lto general stratigraphic zone. The contact selected is an arbitrary one and is defined by reference beds, which alternate with limy shale and shale, constitute about 60 percent of the unit. The 1 - ; S : substantiate this conclusion. Continuous direct tracing of stratigraphic horizons on aerial
The accompanying photogeologic map shows the planimetric distribution of key horizons published (Dane, 1955). The tuff beds of this zone and other tuff beds of the formation have a considerable range of form a remarkably continuous photogeologic key horizon that can be traced westward to the to the tuff beds here included in the Evacuation Creek member. Of these, one bed ranging proportion of sandstone decreases westward, amounting to only about 20 percent of the total { The suucture of the southwestern part of the Uinta Basin is characterized by rather low photographs has resulted in a reliable correlation of beds over large areas and, together with
as identified on aerial photographs. The mapping and the measurement of some stratigraphic The lowest beds of the Green River formation of which sections were measured and of character, appearance, and composition. Characteristically, however, they are surficially head of Avintaquin Canyon and thence downstream to a point where it dips below the surface in thickness from 10 inches to 3 feet 8 inches extends from the Avintaquin Canyon on the thickness of the unit in the section in Wood Canyon, where the unit was measured as only ', L . 3 ; . y . . . eI afd un:{ermly dipping beds that are cut by faults in at least four different areas. The beds dip the measurement of stratigraphic sections using the stereocomparagraph, has corroborated the
intervals between the horizons recognized are based almost entirely on the use of photo- which photogeologic key horizons were mapped on aerial photographs are in the Parachute weathered to a distinctively more yellowish color than the associated beds, but on fresh approximately 214 miles south of the mouth of the canyon. This white-weathering zone has west to Devils Canyon on the east. This thick extensive tuff bed lies 185 to 230 feet above about 375 feet thick.The beds in this zone grade westward into still less sandy rock types imate position of the 10:bed as ma;_)ped from aerial phot_ographs)' in the Evacu?.tlon Creek which red eclay of the ¢?verly1ng fluvial bedS_ is clearly evident. The same general hor;zon is 1 t,o_4 ira genera]ly northegsterly direction. No dip reversals aside from local ones due to thieleriing of the stonGEE phissston in the Tndlsn Canyon aroa
geologic techniques. That is, photogeology has been used as a primary mapping technique. Creek member. The Parachute Creek member is underlain within the limits of the area fracture they are very light gray or virtually pure white, without any trace of the faint been mapped as the 6-bed. Throughout the lower part of Avintaquin Canyon the 6-bed is the base of the lower tuff zone of the Evacuation Creek member and is the basal bed of what and the basal sandstone facies loses its identity. member of the Green River formation, but the contact is an arbitrary one. Thin tuff beds present about half a ml]_e east of puchwne in low bh_xﬁs north of U. S. I_ilghway 40, but the faulting were notegi from aerlal-phqtograph study. i r T of soliiiig b showm thise wsny linear Seabures nre aooall s of sl disphice-
Prior to the actual delineation of photogeologic horizons on aerial photographs, selected mapped by the predominantly sandstone beds of the delta facies (Bradley, 1931) that crop vellowish-brown or yellowish-gray shades that are so prevalent in most of the lighter colored underlain by a 25-foot bed of friable greenish-brown, in part concretionary-weathering sand- is here called the upper tuff zone of the Evacuation Creek member. Overlying the basal sandstone facies and exposed extensively in the drainage of Wells Draw oceur at least 170 feet above the contact selected and probably are present to a somewhat general northeastward dip results in the contact crossing the Duchesne River southeastward, The most prominent fault zone is the east-trending Duchesne fault zone or “Strawberry ment, although such displacement is not clearly recognizable on aerial photographs. Thus in
vertical intervals were measured in the field at about a dozen localities through different out in the canyons of Argyle and Nine Mile Creeks and tributary canyons. The Parachute beds of the Green River formation. They are normally massive, without trace of stratification stone and mudstone. This bed is probably equivalent to at least part of the Horse Bench In the Indian Canyon section this tuff bed, there 8 feet thick, was formerly regarded as the and its numerous tributaries is a conspicuously banded facies, chiefly regularly bedded tan higher level. Salt crystals are not common in the lowest part of the beds assigned to the saline and overlying fluvial beds are exposed in secs. 4 and 5, T. 4 8., R. 4 W. From thence eastward structure” that lies just south of the Strawberry and Duchesne Rivers and is very conspicuous the Duchesne: fault zone, for exnmple, the mumber of fault, slivers i undeubtedly: grester
parts of the stratigraphic section and in different parts of the area. Subsequently, the photo- Creek member is overlain by the Evacuation Creek member, and this sequence crops out or bedding, except that the lowest parts of many, particularly the thicker beds, contain sandstone bed as identifled in the Gate Canyon area farther east. base of the so-called saline facies of the Green River formation (Bradley, 1931, pl. 11). The and reddish-brown sandy shale and sandstone, interlayered with extensive thin units of facies, the lower part of it contains virtually no sandstone, and the shale and marlstone are the horizon of the top of the facies is obscured in the wide valley of the Duchesne River and between Indian Canyon and Wells Draw. Fault slivers that undoubtedly represent the east- thisgi abzom o the wiap. » s
geologic work was spot checked in the field over a period of approximately 315 weeks. extensively in the southern part of the area here mapped. Most of the stratigraphic sections abundant flakes of biotite and less abundant needles of hornblende, which diminish in size The beds of the Evacuation Creek member below the Horse Bench sandstone bed are overlying 220 feet of beds are here, however, included in the Evacuation Creek member. white-weathering marlstone or limy shale and some soft pale greenish gray shale. These light- Iike those in the Evacustion Creek member of the Green River formation below. These beds the thick extensive gravel deposits that border it. The horizon may be approximately repre- I cteiae Bos ben (e eed fowi actll phtepmaphs of themres One of the more important features of the application of photogeologic techniques in the
Photogeologic interpretations were made largely on 1:20,000 scale vertical aerial photographs. of these members were measured on parts of the steep south-facing slopes on the north sides quite rapidly upward in the bed. Many of the thicker beds are intensely jointed. Normally nearly uniform in thickness and lithologic character throughout the area, chiefly brown or In Indian Canyon 100 feet above the thick tuff bed is a pair of tuff beds separated by 22 feet colored units are 10 to 50 feet thick, although individual layers of marlstone are inches or at grade imperceptibly upward into those in which salt crystal molds are abundant; conglom- sented by a contact between lacustrine limestone and overlying soft greenish-gray fluvial 6 miles west of Ouray on the Green River. This fault zone extends westward to Lake Canyon, present study lies in the vertical exaggeration that is present in all stereoscopic models. Such
An area such as the one here mapped, in which geologic structures are for the most part of Avintaquin and Argyle Canyons and Nine Mile Creek, and thus south of the high divide the beds form subdued but extensively traceable ledges. The thin tuff beds 2 inches or less gray shale and greenish-gray mudstone, but with some siltstone and sandstone. In general, of shale. This pair of beds is recognized in Argyle, Sowers, and Wood Canyons but not most only a few feet thick. These marlstone and shale layers are presumably of lacustrine erates of clay flakes, plates, and chunks are common; and mud cracks and chert are char- beds in sec. 3, T. 4 8., R. 3 W. In the vicinity of Duchesne the uppermost part of the sand- west of Duchesne, where it was Obsel‘YEd in the field to pass into a small anticline. The total exaggeration permits the low dips that characterize the southwestern part of the Uinta Basin
simple and where outcrop areas are extensive, is ideally suited to photogeologic study. It is that limits the north-flowing tributaries of the Strawberry and Duchesne Rivers. The rocks thick are not so readily recognizable; some weather greenish, some grayish; some are appar- the character of these beds suggests that they represent a gradual transition between con- farther east. Again in Indian Canyon, but 200 feet above the thick tuff bed, is a pair of tuff origin, and some of the sandstone may be also. This banded facies, however, represents a acteristically present. . . , . . stone and limestone facies is sharply uc_ceeded by beds of shale and f:lay—m part red, in d1sta9ee that the zone can be traced is app_roxl_mately 42 miles. At the md_wt part the fault to bereadily observed and evaluated. However, tip and tilt in serial photographs are aceuracy-
significant that some of the key photogeologic beds mapped are but a few feet thick. In of the overlying Uinta formation were measured primarily in the long canyons draining ently intensively silicified to dense flinty layers. The most positive identifying feature of the ditions that prevailed during the deposition of the oil shales of the Parachute Creek member beds separated by 15 feet of marlstone and shale. This higher pair of tuff beds is recognized western equivalent of almost wholly fluvial red beds farther east; in fact, beds of red elay and . The upper part of the saline facies in the Indian Canyon differs from the lower part chiefly part gray and thickly strewn with selenite flakes—and by coarse-grained lenticular sand- zone is about 2 miles across. Throughout this width numerous small fault slivers occur, many limiting factors in photogrammetric measurements or visual estimations of strikes and dips.
addition to the normal stratigraphic columns giving details of rock types, terrain profiles northward from this high divide; the stratigraphic sections are composite sections, the parts thin tuff beds is undoubtedly their continuity, as inferred by their correlation from section to and those that prevailed during the deposition of the Horse Bench sandstone bed. The base in Sowers Canyon but not in Wood Canyon farther east. In Indian Canyon and Sowers Canyon green-gray clay extend westward almost to Wells Draw. In the upper part of the banded in the much greater abundance of chert, but it also contains notably more sandstone, chiefly stone. These beds are believed to be mostly fluvial in origin, but they do include regularly with displacements of only a few feet. The net displacement across the fault zoneis not known, Although the amount of dip of strata is normally not significantly affected by small amounts
appropriately correlated with the stratigraphic columns are presented. These profiles show of which are separated by several miles where recognizable beds could be traced long distances section several miles apart. Despite the ease of recognizing tuff beds in the field and despite of the Evacuation Creek member was selected somewhat arbitrarily in the field, chiefly on this higher pair of tuff beds is included as the topmost beds of the Evacuation Creek member. facies there are also a few lenses of cleaner, coarser grained, darker brown sandstone up to 20 e g el e e B e BT T ToRes Rt of bedded sandstone marked with oscillation ripples and some gray muddy limestone that in but the Sim of the displacements due to offsets along innumerahle small slivers is probably of tip and tilt in present-day commercial aerial photography, the direction of strike of strata
the prominent physical characteristics of the topography and key photogeologic horizons— northward down canyon. Many of these beds are especially conspicuous on aerial photographs the remarkable continuity of the tuff beds and their importance as time marker beds in the the basis of its lower content of cil-shale beds. No conspicuous photogeologic horizon limits They appear at the approximate stratigraphic position of the 10-bed as mapped from aerial fe_et _thmk_ presumably representing fluvial channel fillings. Many of the marlstone layers the salmg facies grades eastward by an increased amount of §andst9ne into the basal gand- places contain fish scales and bones. In t,l_xe basal part of the upper fluvial beds of the Uinta many te of feet. The Duchesne f.ault zone appears to consist of two main faults w_1th may be affected seriously where dips are low. In routine photogeologic study, errors due to
as determined from aerial photographic study—in relation to the stratigraphic detail. Use and have been mapped as key photogeologic horizons. stratigraphic sections, their character and thickness preclude identification on the aerial the base of the member. photographs. This photogeologic horizon is conspicuous from Indian Canyon westward. within this banded facies are conspicuous on aerial photographs and have been mapped as stone facies of the Uinta formation; the upper part of the saline facies grades eastward into formation are 150 to 200 feet of predominantly soft beds, chiefly shale and clay. This soft associated fault gllvgrs of small displacement. Qne main fault extends across Indian tip and tilt cannot generally be corrected, but they can be recognized, and seriously affected
of these profiles in the field should facilitate locating one’s field position with respect to the photographs used in this study, and their areal distribution has not been mapped. The base of From Indian Canycn eastward, the thickness of the lower part of the Evacuation Creek Below this horizon in both Indian and Sowers Canyons, as well as in Argyle Canyon, the key photogeologic horizons. Th%gjgclude-th&ll-, 12-, 13-, 14-and 15- beds. the banded sandstohe and marlstone facies above the basal sandstone facies. Several beds of | zone above the regularly bedded sandstone of the sandstone and limestone facies is responsible Canyon but IOS{BS its identity eastward in the vicinity of Sowers Canyon. The second main ritilts can Be discarded.
stratigraphic column. GREEN RIVER FORMATION the tuff zone as here defined lies approximately 50 feet stratigraphically above the top of the member ranges from 180 to 215 feet, although west of Indian Canyon it is apparently 250 rocks are dominantly shale and marlstone, with some beds of oil shale in Argyle Canyon and As with the basal sandstone facies, the percentage of sandstone in this banded facies de- i the upper part of the saline facies are conspicuous on aerial photographs and are traceable for the dip slope that extends for many miles in the area west of Duchesne and south of the fault, so prominent between Wells Draw and Sowers Canyon, dies out a few miles west Because of the inability of an interpreter to determine such characteristics as details of
However, it should be pointed out that, as shown on the accompanying map, the terrain Delta facies.—The delta facies of the Green River formation in the Indian Canyon section 3-bed as mapped from aerial photographs, and 335 to 385 feet above the thin oil-shale beds to 300 feet. Sowers Canyon. Not far above it, in Indian and Sowers Canyons is the first appearance of creases markedly westward and the equivalent beds become less readily distinguishable as a eastward into the so-called basal sandstone and overlying banded facies. These beqsgti}b% 11-, Strawberry River. . ! of Sowers Canyon. Thus the two main faults of the Duchesne fault zone appear to overlap; rile e, fsies:of rodk units; snd paleontelegiesl dete, mappeiile srits of koy strabigmplic
profiles have oversteepened slopes as a result of a vertical exaggeration of approximately is about 1,875 feet thick. More than three-quarters of this thickness (Bradley, 1931, p. 18) observed in the field that mark the base of the Parachute Creek member. In the 20 to 40 feet of beds immediately above the Horse Bench sandstone bed a wide- sandstone in some hundreds of feet of stratigraphic section. And to the east this horizon is unit, particularly from the underlying part of the Uinta formation. 122&’@&1&'15 beds, have been mapped as key photogeologic horizons, particularly in _ In the Indx_an _Capyon section only a small proportion of the beds of the sandstone and where one begins to du_: out the other becomes conspicuous. The.re .has-been rzmch move- herizons in the Uinta Basin chosen on aerial photographs do mot egineide with mappalile
4 times. consists of sandy micaceous mudstone in beds a few inches to 2 or 3 feet thick. The remainder The lower part of the Parachute Creek member as identified within the area here mapped spread and abrupt reversion to deeper water conditions is suggested by the occurrence of thin clearly correlative with the base of a sequence of sandstone in Wood Canyon, and that in Saline facies.—The basal sandstone facies together with the overlying 475 feet of banded the upper part of Sowers Canyon and Wells Draw. -y limestone facies is limestone, marlstone, and marly shale, but these beds are conspicuous. ment of small blc‘),cks within the fault zone, and beds originally dipping only 1° to 4° now anits debernined Ty the Bhld. Chntacts between the Uit and Geten Biver formafions, and
Basically, mapping the distribution of selected stratigraphic horizons involves delineation is mostly fine-grained muddy micaceous sandstone in rather regular beds a few inches to maintains a nearly uniform thickness. This fact and the correlation of some thin tuff beds, and oil shale beds in several sections and by the apparent correlation of a dense hard siliceous bed, turn with the base of sandstone beds in Petes Canyon that have been regarded there as resting sandstone and marlstone facies grades westward through beds of intermediate character into The westward extent of the saline facies is not known, but shale containing salt crystal Most of them have great lateral extent, and several have been mapped as key photogeologic commonly dip 35° or more. This fault zone was not studied in detail in the field. contacts between members within these formations, for the most part are not marked by key
of such horizons on the aerial photographs and transfer of these photo data to a base map. about a foot thick. There are some thin beds of marlstone and papery and flaky shale. the probable correlation of other thin tuff and oil shale beds as indicated between several probably a tuff, that lies 10 to 20 feet above the top of the Horse Bench sandstone bed in on the topmost beds of the Green River formation. West of Avintaquin Canyon and east of a section of rocks here called the saline facies of the Uinta formation, which was measured as molds appears to lie at lower stratigraphic levels in the headwater regionof AvintaguinCanyon. horizons. These include the 16-, 17-, 18-, 19-, and 20-beds. In the area immediately to the A second fault zone extends from the head of Twin Hollow, a tributary of Sowers Canyon, horizons that are distinguishable on aerial photographs. The tuff beds particularly, so useful
In the southwestern part of Uinta Basin, key photogeologic horizons were differentiated on Eastward from the Indian Canyon section the delta facies changes; sandstone beds, which sections measured in the field, suggest that the overall thickness of beds deposited during the several sections. The next overlying beds of the Evacuation Creek member are, however, not Devils Canyon, the top of the Evacuation Creek member is selected at a somewhat lower more than 900 feet thick in Indian Canyon. Although originally included in the Green River The thickness of the saline facies in this area was not determined. . , east of Indian Canyon and just south of Duchesne the nature of the terrain combines with southeastward across the divide between the drainage of Sowers and Argyle Canyons for on the ground in establishing the framework of correlation of facies of the Green River and
aerial photographs on the basis of photograph tone differences and/or topographic expression become thicker and somewhat coarser grained, increasingly replace the beds of mudstone. considerable period of time represented by the lower part of the Parachute Creek member greatly different from those lying below the Horse Bench sandstone bed. stratigraphic horizon, but its position is discussed under the description of the Uinta formation. formation, the saline facies, in addition to being laterally equivalent to more characteristic i § = oxdimedone jocin— urepilally Becdlec sapedtone and lupestone (cies, the ofl et of Jieds cauned by 1 titgRetoss fanltaof ¥ Dushesze ful6 qote {0 pie iNile f W Tl e conld ror be tpeed entimnously ort scil ghotogmphs, bt Uinta formations, proved to be unrecognizable as photogeologic horizons, largely because
as seen in the three-dimensional stereoscopic model. Selection of stratigraphic spacing of key Down Argyle Canyon the facies thus gradually merges into the mass of sandstone aggregating remained fairly constant from place to place despite the remarkable differences in average The lower bed of a pair of tuff beds separated by 7 feet 6 inches to 13 feet of shale lies 165 The 7- and 8-beds as mapped from aerial photographs of the Avintaquin Canyon area, and beds of the Uinta formation, is also sufficiently distinctive from the underlying beds of the here included in the Uinta formation, overlies the saline facies. It is about 700 feet thick in ready determination of this continuity of beds. In the vicinity of the lower courses of Sowers numerous small fault slivers, as well as Imearo features that probably represent small faults, of their small thickness,
horizons was dictated in part by the fortuitous occurrence of recognizable beds and in part about 1,500 feet in thickness that makes up the inner canyon walls of Nine Mile Creek and its lithologic composition of the member. It is probable that the entire Parachute Creek member to 210 feet above the top of the Horse Bench sandstone bed. The apparently continuous pair the 9-bed, which extends over a somewhat larger area, fall within the limits of the upper part Green River formation to warrant its exclusion therefrom, even though it includes beds of Indian Canyon, where it includes an alternation of regularly bedded fine-grained sandstone, Canyon, Antelope Draw, and Wells Draw, and still farther east, the continuity of thin are conspicuous. The zone strikes about N. 75° W. In the southwestern part of the Uinta Basin the extensive areas of rock outcrops were of
by the map-density pattern of key horizons in areas of differing relief. A numbering system side canyons such as Gate Canyon, Petes Canyon, and Water Canyon. The sandstone beds is generally time equivalent throughout the area here mapped. of tuff beds, the lower one 6 inches to 2 feet 9 inches thick, the upper one generally thinner, of the Evacuation Creek member. shale and marlstone like those of the Evacuation Creek member below. shale, and white-weathering marlstone and limestone. Several of the marlstone and limestone limestone beds for many miles is readily apparent. In this vicinity only the lower part of the A third fault zone is probably present just east of the lower course of Gate Canyon. No offset pttiodsr vitiee 't petm ing the thigknese swcanmrelionts sl Ao noation of namessas thin
has been used to identify key horizons on the photogeologic map, the numbers, in rising are medium grained, platy or massive, contain much muscovite and some biotite, and are Evacuation Creek member.—The Evacuation Creek member is a sequence of rocks rang- extends entirely across the area here mapped. A third thinner tuff bed was noted 15 to 25 The saline facies consists predominantly of flaky or platy brown shale, shaly marlstone, and | beds have been mapped as key photogeologic horizons. The facies is dominantly sandstone, sandstone and limestone facies was measured, but a conspicuous marlstone unit, about 250 can be recognized from aerial-photograph study, but a conspicuous linear feature is present. marlstone beds. It was found, however, in some areas, notably west of Indian Canyon, that
sequence, indicating a successively higher stratigraphic position of the beds. characteristically ripple bedded, torrentially crossbedded, and cut by scour-and-fill channels. ing from perhaps 600 feet to 865 feet in thickness, consisting chiefly of bedded shale, mud- feet higher in Petes Canyon and Wood Canyon and may be present elsewhere. These beds UINTA FORMATION marlstone. Beds or groups of beds of soft clayey, finely flaky shale alternate with harder beds in part pale grayish red, but in the aggregate grayl—%!l orange. In Indian Canyon and to the feet above the base of the faciesas measured in Wel_ls Draw, forms an extraordinarily extensive This linear feature strikes N. 75° W. and :axtends for about 3 miles. High relief resulted in loss of some siratignaphic detail on the aevial fhobogrsphs. Contacts of
In gently rolling topography of the northern part of the area here mapped, key photo- The sequence is locally marked by depositional contortion of the beds. Beds and lenses of stone, marlstone, siltstone, and sandstone. It differs primarily from the underlying Parachute are here called the lower tuff zone of the Evacuation Creek member. A lower pair of very The Uinta formation comprises s thick sequence of chiefly fluvial red beds in the eastern of marlstone. Empty molds of “salt” crystals or calcite pseudomorphs after “salt” crystals west the facies contrasts markedly with the underlying much more shaly beds of the saline dip slope. This is the 19-bed as mapped from aerial photographs. It includes one extremely A fourth fault zone, also striking N. 75° W., can be traced on aerial photographs from sec. faittvidusl st weto mamals vaore dliathy detmed on aubial photogragls of aress where refiof i
geologic horizons were chosen almost entirely from marlstone beds. Such beds generally sandstone more than 50 feet thick are not uncommon. This facies extends eastward to the Creek member in having only a very few beds of oil shale. thin beds of tuff, probably less extensive, was observed in Wood Canyon, Devils Canyon, and part of the area but includes a varying percentage of lacustrine beds. Massive channel sands are extremely abundant, and such calcite constitutes more than half of some shale beds. facies, which are clgarac?enstlcally of lighter and clearer gray hues. The base of the sandstone ostracodiferous lgard limestone 2 to 10 inches thick that apparently extends uninterruptedly 4, T 118, R: 16 E., to sec. 8, T. 11 8., R. 17 E., southeastward to the Green River, a distance low, such as those between the lower courses of Indian Canyon, Antelope Draw, and Wells
weather brilliant white and, even though some beds are less than 5 feet thick, are clearly Green River and beyond. About 175 feet above the top of the Parachute Creek member in a section measured near in a section near the Duchesne-Uintah County line, but does not appear to warrant naming. are common throughout the red-bed sequence. The relations recorded suggest that the channel The beds of the saline facies in the typical section in Indian Canyon also contain considerable and !lmestone facies dlp.s northeastward downstrear‘l‘l and etosses Indian ’?an_s_'on iogche for at l?aSt 12. mﬂ‘.’s fm.m sec. 81, T. 5 8., R. 3 W, to sec. 30, T. 8 SUE e i ER ot of about § miles. e = Draw.
seen on aerial photographs, particularly of areas of sparse vegetation. These beds tend to Parachute Creek member.—The Parachute Creek member is the most widespread, dis- the Duchesne-Uintah County line is a striking sandstone unit. This is the Horse Bench sand- The lower tuff zone of the Evacuation Creek member from Indian Creek east to the sands represent deposits of streams flowing generally from the east and that these fluvial amounts of chert, and chert in small nodules and lenses is extremely abundant in the upper vicinity of the east,-tr?ndmg Duchesne fault zone or “Strawberry structure,” which crosses the Pariette gilsonite mine, and probably‘for an equal_or greater distance frqm_north to south. ) Other f;'actyra striking generally N. 40° W. were ?.lso d_eve!oped, and these are locally the
weather as minor benches and thus show as wide zones on aerial photographs. Even where tinctive, and continuous phase of the Green River formation in northeastern Utah. Within stone bed, which consists of thin-bedded and ripple-marked sandstone beds thst alternate Duchesne-Uintah County line is succeeded upward by beds generally similar to those that deposits grade laterally westward into playa, mud-flat, and lacustrine deposits. The base of half of the saline facies. Sandstone is subordinate throughout, but particularly in the lower the canyon about 3 miles southwest of Duchesne. Southwestward the basal beds of the facies The upper part of the sandstone and limestone facies was not measured in its easternmost sites of deposits of hydrocarbons, such as the gilsonite veins in secs. 30, 31, and 32, T. 8 8,
such beds are in slope areas, the expressions of wide zones resulting from the accumulation of the area here mapped it contains thin extensive beds of oil shale as a diagnostic character. with a lesser amount of hard greenish-gray micaceous and sandy mudstone. The Horse underlie it, but on the whole the overlying beds contain less siltstone and sandstone and more the red-bed sequence rises stratigraphically westward from the Green River. half of the facia._ rise very gently, and these _graylsh—orange sandy beds cap the canyon walls of Indian Canyon extent, but it includes several extensive limestone beds, although much of it appears to con- R.17E, a}nd se:cs._4 and 5,_T. 98, R 17 E. . LITERATURE CITED
light-colored talus material are commonly conspicuous on aerial photographs. In some areas In this area these beds have thicknesses of a few inches to a few feet; some of them have a Bench sandstone bed is much more resistant than the associated rocks and makes a very beds of oil shale, although these are relatively few and for the most part are only a few inches Basal sandstone facies and overlying banded facies.—The base of the Uinta formation lies _ Although detailed examination reveals regular thin bedding, the beds of the saline facles and nearby canyons for miles to th_e southwest._ ) i . sist of soft pale-gray_ and greenish-gray shale and clay. The lower part of the facies m_the Of possible significance is a zone in Antelope Draw about a mile north of the mouth of - . . ! . .
the white-weathering character of such a bed is much obscured by vegetation, but a topo- known extent of at least 12 miles. The member ranges,in the sections measured in this area, conspicuous topographic feature. It forms the broad tableland, known as Horse Bench, that thick. In the Indian Canyon sections there are two beds of algal limestone 6 inches and 9 only 340 feet above the base of the lower tuff zone of the Evacuation Creek member of the in Phe aggregate have a marked tendency to weather to gray or dark-gray sheer vertical The laase of the sand§tone and limestone facies is pla:ced at the base of' a unit of whl_te- Antelope Draw section is not greatly _dlﬁerent from that in the In.dlan C_anyon section, Alkali Canyon. At this localxty. a thick marlstone zone—the 11-bed as mapped from aerial Bradley, W. H., 1931, Origin and microfossils of the oil shale of the Green River formation of
graphic bench is generally present to indicate the continuation of the bed. In the southern from 435 to 500 feet in thickness. The base of the member as here defined lies at the base of extends from Nine Mile Creek south to Jack Canyon. As a marker horizon it can be traced inches thick, 160 and 215 feet, respectively, above the base of the lower tuff zone of the mem- Green River formation in a section measured near the Duchesne-Uintah County line, about 6 facies, or to irregularly vertical or even overhanging cliffs in which the bedding is almost weathering marlstone, limestone, and marly shale that is about 40 feet thick in the Indian although the number and thickness of llmwt'one and marlstone beds is deﬁmte.ly less and a photographs—has been folded into a number of broad ggnt]e folds a few tens of feet from Colorado and Utah: U. S. Geol. Survey Prof. Paper 168, 58p. ‘
and western parts of the area, where coarser clastic facies exist, the relief is substantial, and thin oil-shale beds about 175 feet below the base of the oil-shale facies as previously identified about 25 miles east from the Green River; it is also a conspicuous topographic feature west- ber. The upper and thicker of these beds crops out also in the Right Fork of Indian Canyon miles west of the Green River. Here the basal part of the beds assigned to the Uinta formation completely obscured by vertical fluting and curiously “corroded” surfaces. For a long stretch Canyon section; this unit is traceable or correlatable eastward therefrom to ‘Wells Draw and substantial thinning of the section to the east is apparent. In the Wells Draw section, however, crest to crest. Channel sandstone is present within the marlstone zone and a thick massive Dane, Carle H., 1954, Stratigraphic and facies relationships of upper part of Green River
deep canyons are characteristic. In these areas key photogeologic horizons have been traced (Bradley, 1931, pl. 11) in the Indian Canyon section; the top of the member is at the top of ward from the Green River at least to Petes Canyon. Westward from there, however, it to the west and probably also in one of the sections measured in Avintaquin Canyon, where consists almost wholly of sandstone that is fine grained, brown, very regularly bedded, and the walls of Indian Canyon in which the beds of the saline facies crops out are nearly vertical for 6 miles east of Wells Draw. This is a key photogeologic horizon and has been mapped as red beds were noted at several levels, some of the mudstone is a brighter greenish gray, and sandstone bed overlies the zone. Whether the associated small open folds are compaction formation and lower part of Uinta formation in Duchesne, Uintah, and Wasatch Counties,
on the basis of cliff lines, and are accordingly correlated with the detailed stratigraphic the oilshale facies and the base of the barren facies in that section. Oil-shale beds are present appears to break up into discontinuous sandstone beds, overlapping one another but main- it is 220 feet above the base of the lower tuff zone. It thus has a minimum extent of several current rippled where observed. It makes a conspicuous and extensive cliff that extends west- cliffs or alternating very steep slopes and cliffs. Many individual beds are conspicuous in the the 16-bed. The only complete section of the facies was measured in and just west of Indian the gross aspect of the unit is thus much changed. R_ed and green beds are e_ﬂ)eclally conspicu- folds or wh_ether _they re_ﬂect some subsurface structure is not known. A similar zone, but Utah: Am. Assoc. Petrolel_xm Ge_ologxsts B}:]l., V. 3.8, no. 3, p. 405-425.
columns drawn up from results of field study. Although cliff lines generally are commoner throughout the member but are somewhat thicker and more numerous in the upper part of taining very nearly the same stratigraphic position. Although the 20-foot sandstone bed in the miles. Rather strikingly, an algal limestone bed was observed at a level 210 feet above ths ward as a south-facing escarpment—the divide between the drainage of the east-flowing Nine canyon walls, but these are not readily discernible on aerial photographs. Canyon across a zone of steep to vertical faults.. ) . ous between the 16-, 17-, and 18-beds. About 6 miles fag-ther nortlgeast, in sec. 30, T 88, low:er str;_itlgraphlcally, is present along the Strawberry River just east of the mouth of Dan.e, Carle H., 1955, Stratigraphic and facies relationships 9f the upper part of the Green
in the coarse clastic sediments, some sharp breaks in slope are due to the presence of oil-shale the member and are more numerous. and more uniformly distributed in the sections of the Indian Canyon and Avintaquin Canyon sections that was previously identified as the Horse base of the lower tuff zone in the section measured near the Duchesne-Uintah County line, Mile Creek and the drainage of numerous northeastward-coursing tributaries of the Straw- The contact at the base of the saline facies, and thus the base of the Uinta formation, in the The top of the sandstone and limestone facies is well exposed about 1}4 miles west of R. 17 E., the ostracodiferous limestone bed (photogeologic 19-bed) is underlain by thick red Avintaquin Canyon. This zone is approximately at the horizon of the 9-bed as mapped from River formation and the lower part of the Uinta formation in Duchesne, Uintah, and
beds that are in many areas more resistant to weathering than the surrounding rocks. member in the eastern part of the area. Bench sandstone lentil (Bradley, 1931, pl. 8) may not be precisely equivalent to the Horse although none was noted at this level in the several intervening sections. The presence of berry, Duchesne, and Green Rivers. This sandstone unit was measured by Bradley (1931, p. Indian Canyon section has been placed at the top of the upper pair of tuff beds (the approx- Duchesne, southwest of the Strawberry River and south of a conspicuous small knoll in mudstone, lenticular sandstone, and soft green-gray siltstone beds. In this area the sandstone aerial photographs. Wasatch Counties, Utah: U. S. Geol. Survey Oil and Gas Inv. Chart OC 52.
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