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ARBTRACT

‘he Triassie strata of the Bastern Cordillera may be
divided ar%alif, by the Wasateh Lins, into an eastern, shelfl,
facies and a western, miogecsynclinal, facies. Hock units in
the shelf facles are the loenkopi, Shiﬁaruﬁg and Chinle formae
tions aggregating about 1,000 ﬁ%&s in %%i&%ﬁ%ﬁﬁc The units in
the miogeossynelinal a&ﬁl%@ are the ﬁinwaﬂﬁy, aeﬁ&z& Thaynes
and ?i&atay formatlions, whieh togethsr form the & a@ﬁkﬁ?i Eroup,
and the Shinarump and Chinle formatiens, averaging 4,000 te
6,000 feet,

Isopachelithofacies studies show an inﬁr%a%@ in lime-
stones and finer aiast&gg westward which is primarily due te
the presence of the marine Thaynes formation.

Thaynes depoasition west of the Wasatch Line was miogeo-
synelinal whereas all other Triassic units indiecate deposition
on a mildly unstable to stable shelf. Two moderally positive
source areas in the reglon are indicated, one in Hontana and
Canada, the other in western Colorados

Two Lower Trilassic seas covered parts of the regieong
one, the Dinwoody Sea, was largely confined to the area west
of the Wasateh Line, while the more extensive Thaynes Sea
reached eastward te the southeastern Uinta Hountains and the

Zan Rafael 3well.




REGIONAL PHYSICAL STHATIGRAPHY OF THE TRIASSIC
I A PART OF THE BASTERN CORDILLERA

THTRODUCTION

he  Problen

The early geslogic works containing stratigraphic data
in the western United States have, with a few notable exceptions,
been desoriptive rather than interprstive and are usually cone
fined to isoclated districts or small areas. Investigators in
these widely separated small areas of this patchwork pattern of
gzeclogic investigations have besn reluctant, and properly so, to
make long disbant rock and time-rock correlsations., These more or
less loecal stratigraphic efforts, usually presented in a small
section of a report primarily concerned with other aspseis of
geology, have frequently introduced purely local sets of strati-
graphie names which later become uanecessary and undesireable
SYRONYHS.

A sufficient quantity of literature, supplemented in
recent years by well logs, is now available to integrate and
interpret this deseriptive stratigraphic mateprial in its regional
aspscts. During the past few years several ezcellent papers have
been published dealing with the regional behavior of a few of the
stratigraphic unita in the western United States. HNoteworthy
examples of these ave papers by Erumbein and Hagel (1953) on the

(retacecus, Andrichuk {1951) on the Devenian and Schmitt (1953)



on the Jurassic. To date, however, no such regional interpretive
study has been made for the Triassle, although, limited aspscts
af the problem have besen treated by Horitsz (1951} in southwestern
Montana and Hewell and Kusmel (1942} in southeastern Idaho and
southwestern Fvoning.

This study was undertaken ln order to help fill & gap in
our knowledge of the nature and behavior of the Triassic units
in & part of the eastern Oordillera, to provide a wore aceurate
and useable system of stratigraphic nomenclature, to give a
better understanding of regional relationships and correlations,
and in so doing to help provide & better basis for the interpre-

tation of Triassic histery, paleogeography and paleotectonics.

The Area

It was originally intended to limit the secope of this
study to the erltical transition area, between the shelf and
miogecsynclinal environments, in ﬁ%?@ﬁ@f% Utah and northeastern
Hevada and this is still the area of principal concern %iﬁ%ﬁ
wost of the time in the field was spent in this region. However,
as the work progressed, it seemed desiveable in order to better
understand the regional relationships of the Triassic strata, to
visit and examine numerous other sections in southern and eastern
Utah, western Colorado, Wyenming, southeastern Idaho, Hontana,
northern Arigona, and the Blaek Hills of 3South Dakotaes To
further understand the broad reglomal setting much of the Trie-

gszic literature for western Norkh Ameries was reviewed.

Previous Work

The Triassic seguence of the Colorado Platsau Province



2

%%@wﬁﬁﬁﬁi%ﬁ gtudies,

racbure and exeellent

largely

ralationg are few ang

i B e s B g [ 77y T . . ¥ e % i e s W N OF . S & IEIIRPPRE PG L TPR S Jrapere
District, Utak have made the most signifiecant sontributlons.

the Triassic of northeastern Hevads has bean completely

in the past and, except for one losmallty reperted by

iué@i

Het a single measured

has %f$¥§ susly b

intersstine 1o nole

Hevada, and the palengeographbie

Trisssic positive in this ares



where the writer

Triaseic strata.
The fine works of J. Pe Smith {1904, 1927, 1932} have

The Triassic sequence as used im this paper includes

those strata which correspond ag nearly as is known to the

Triassic syatem, but since the exact time-stratigraphiec position
of both upper and lower systen boundriss is in guestien the
writer prefers to use the non-standard ters: sequsnce as recome

nation, sysbem. Ag thus defined the

all of the strata overlylng the highest Tosailifersus Permian
rocks {Kaibab, Park City, Phosphoria, ete.) and wnderlying the

Wingate, Havajo, Hugget] and ine

{or group), the Shinarusp conglome

k-

3trata of the Triassie sequence crop out sxtensively in

Canyon lands of the CDolorade Flateau, particularly in the

the
southiwrn parte In the northern Canvon Lands the Triassiec is

exposed in the canyons of the Colsrado end Oreen Rivers and in
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the center of the 3an Hafasel Swells balt of Triassic strata

e

ntaing interrupted

LR Y
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well exposed at the east and

saeasionally by Tertiarpy

of the range and in most of the canyons. In the Wasateh
Trisssic is pressnt in several of the canyvonsg near Salt

Lake City, namely Dry, Red Butte, Parley's, Mill Creek, and Big

Cotlonwood. Additional Wasateh MHountain exposures scour inm the
Park City Distriet, and In the lower Weber Hiver Canyon near
Devil's Slide. The southesstern Idaho seections of the Fart Hall
= Hontpaller reglon are deseribed by Mansfield (1927},

In the High Plateaus of Utah the Triassie for the most
part is covered by younger strata bub erops out in Ipanish Pork
Canyon nsar Thistle, Utah and on the west side of the Pavans

b 2

Fiateau near Fillmore, Ubah and move extensively aleng the Hurri-

in the Dasins and Ranges of western Utah and sastern
Hevada, Triassic outcrops are scarce and scattered, and complete

secbions are almost entirely lackings The only sections kaown o

tinersville, Utab: the
ilford; Utah: the Confusion

Range, Hillard County, Utah; the Gold Hill Distriet, Utah: the

Huddy Hountains in southeastern NHevsdas and Phelan Mountain near

Phelans Ranch, Elko County, Nevada. 4 well exposed and almost

complete section has been reported by Vheeler ste ale {1949} in

Currie-Dolly Varden Valley north of Curris, Wevads, and these

Ranges An incomplete, poorly exposed and badly faulted, but




previously unreported, section sccurs about 20 miles south of
the Wendover junction of Highways 50 and 4O, Blke County, Hevada,
along highway 50 between Cold Hill and Wendovers

Hocks which suggest uppermost Paleozoic or Trisssic age
oecur at several other loecalities in northeastern Elke County,
Hevada and have been ecalled to the writer's attention by Harry
Ee Wheeler (personal communication). At one of these localities,
a few miles north of Montello, Nevada several thousand feet of
Lower Trisssiec strata are present and include an excellent
Heekoceras szone ammonoid fauns. The writer has so far been une
able to confirm a definite Triassic age for the other localities

although rock types are suggestive of Triassie strata,

Field Work

The writer first became interested in the problems and
aspects of the Triassic roeks in Utah during a summer field
course with the University of Utah in 1940. A second sumsmer
field course in 1946 revived this interest and while engaged in
commercial work during the latter part of the summer of 1946 and
during the summers of 1947 and 1948 opportunity was provided to
visit and examine many Trisssic sections in Usah and Golorada.
The summer of 1949 was spent in detailed examination and BEASUPE~
ment of seections particularly in the Uinta and Wasateh Mountains
of Utah and in northeastern Hevada. Further sections were
examined and measured during the summers of 195G, 1951, 1952 and
1953,

All sections were measured by tape and brunton traverss

and computed to true stratigraphic thicknesses. Fossils were
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collected wherever they could be found and thelr position in the
sechion noteds ‘%ﬁ@ specimens are on file as Lot Ho. 1, University
of Washington, Department of CGeology, Thesis Collections, 3everal
sections which have previocusly been measured and published were

examined and paced te verify the published data.




GEHERAL STRATICRAPHY

Throughout Utah and eastern Hevada the Triassie ssguence
eonsists essentlially of thres lithoestratigraphic units, which
from the base upward are the Hoenkopi formation {or greup), the
Shinarump conglomerate, and the Chinle formation. The upper two
units (Shinarump and Chinle), though they exhibit considerable
local variations, maintain a remarkably uniform average regional
thickness and lithologle aspect. The lowest unit (Moenkopl), on
the other hand, shows general and considerable changes in thicke
ness and lithologic aspeet, prineipally due to the ilnelusion of
m§?§ﬁ§ sodiments in the western area. These changes in litho-
faclies result from the differences in depositional aa?iraé&%ﬁt
from a shelf environment in the eastern part of the region to a
miogeosynelinal environment in the western part. Thus, for cone
venlence in discussion the region is separated into two yafﬁﬁ,’

fagies and the western or plopeosynclinal

‘the esastern or ghelf

fagies, although this separation in a striet sense is appliecable
only to the Moenkopi group. (Fige 1, page J.)
The lithologles and thicknesses typical of these two

facies are shown in the generalized sections Fig. 2, page 10,
s £

Shelf Facies

The area of the shelf facles inecludes, in general, the
Colorade Plateau Provinee sxtending southward into Arizona, saste
ward into western Colorads, and northward to the sasgtern Ulnts

g
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Mountalins, Wyoming and Montana. OUn the weat the boundary between
the shelf and the miogsosynclinal facies must be somewhat arbi-
trarily defined. 4 convenient gnd workable line of separation is
the 1,000 foot isopach of the Moenkopi group. A lins thus de-
Tined would generally follow the eastern margin of the High Plage
eaus of Utah, the esastern {lank of the Yasateh Mountains, and
pass through the center of the Ulnta Mountains (see map Fige 1,
page 9). This boundary generally corresponds to the Wasateh Line
of Kay (1947} and will be so referred to in this paper.

The Hoenkopl formation of the shelf facies is widely ex-
posed in the canyons of the Colorado Flateau and on the flanks
of the eastern end of the Ulints uplift. The thickasss of the

formation ranges from O to 1,000 feet. Maximum thicknesses of

the Moenkopi formation oceur along the Wasateh Line at ths weste

ern margin of the shelf facles while the formation wedges out to

[

the sastward near the Utah-Celorade line. Baker {1933, p. 35)
deseribes such thinning near Hoab, Utah. Prom the maxinum of
1,000 feet the thickness deereases, thousch not uniformly, toward
the east, This decrsase is accomplished largely by a thinning
and lensing out of individual bheds,

The predeminant lithology of the Meenkopi is evenly thin
bedded, dull reddish brown siltstone and mudstone with many thin
beds of dusky red shale and silty sandstone. These sre intere
vadded with more resistant, sray to vellowish gray, esalearesous
sandstones whiech form i@égggﬁ‘ At some localities one or more
silty, brownizh gray limestone members are presents The sand and
8ilt grains are principally subrounded quartz, cemented by ferrie

oxide and calelum carbonate. Feldspar, miea flakes and




iz
disseminated gypsum plates ars common, greenish gray beds an
spots probably resulting from the reductlen of ferric oxides b

P

rganiec material also appear frequently. Hipple marks of both

G
’«?::“‘

the current and oseillation types are characteristic. Mud eracks
(Dane 1935, p.52) and rain drop impressions (Longwell, et. ale,

1923, ps 18} have been observed. Veinlsts of gypsum are numerou

and bedded gypsum also occurs (Baker, 1933, pe 343 Dane, 1935,

In the flat lying strats of the Colorads ?3@@@&& the none

reddish brown slopes, laminated by frequent ladges of thin
bedded, meore resistant sandstons. Thess slopes generally steepen
toward the tep where they ars capped by the more resistant Shinaw
rump conglomerate. Along the flanks of the Uinta Hountains and

n  other folded areas the formstion typically forms a red strile

Tt

valley betw

sen the dip slope of the underlyine Phosphoria snd
the hogback of the overlying Shinarump.

Throughout most of the shelf region the Moenkopi is dise
conformably underlain by the Kaibab limestons. In the Uinta
%&&ﬁ%ﬁiﬂé the FPhesphoria is the underlying formation and along

e Utah=~Colorado boundary the Moenkepi suscessively ovarlaps
the Cutler, Rico and Hermosa formations (Baker, 1933, ppe 33=3i:
HieKnight, 1940, p. 61} The uneconformity at the base of the
loenkopl is angular in & few plsess alonp the Utah-Colorado iline,
but more commonly 1s represented by a channeled surface on ths
congordantly underlying Kaibab limestone. Loeally, conglomerates
&t the base of the Moenkopl esntain materisl @%@i%@é from the

underiyving Kaibabes To the north and wast the wneenformity, if
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1i
as nuch as 50 feet in a few miles. Locally, the basal Shinarump
fills distinet channels cut ints the upper surfaes of the
Hoenkopi. The Shinarump is everywhere sverlain by the Chinls
formation, the contact being couformable and generally gradation-
2le

The Chinle formation is usually exposed in the Platesn
regilon as a slope between the stripped Shinsrump surface and the
conspicucus overlying ¢liff of Jurassic 7 sandstone. Where
folded, the Chinle forms a red striks valley between Shinsrump
and Jurassic 7 sandstone hogbacks,

In lithology the Chinle eonsists prineipally of varie
gated, light red, dark red, gray, green, calecarecus shales and
giiﬁsgﬁﬁggﬁ and occasionally with thin beds of silty limestons,
and lenses of psbble conglomerate. The red shales and siltstones
ars frequently mottled by green spots where the ferric oxides
have been reduced around organic centers. The thin intercalated
green layers probably owe their eolor to similar organie reduc-
tion. Ripple marks (both current and oscillation types) and mud
cracks are common, silicified wodd is abundant. The thicknass
of the formation varies from about 100 to 1,000 feet, but thick-
nesses of LO0 to 500 feet are most common.

The eontact between the Chinle and the overlying sand
stones is sometimes sharp but more often gradationsl. In the
latter case it is usually necessary to select a contact arbite
rarily within a 20 to 30 foot sequence of interbeddsd shales
and sandstones. The writer hasz been unable to find evidence of
an unconformity betwsen the Chinle formation and the overlying

Juragsic 7 sandstones.




The known extent of the miogzeosynelinal facies lies be-

e

%

<
o

tween the Triassic Wasateh Line on the east and sastern Yevada
on the west. The nature and position of the boundasry between
the Triassie miogeosyneline and the eugeosynclinal sediments in
Hevada are as yet unknown because of the apparent absence of
Triassic outcrops in this eritical reglons Strata of the mio-
geosynclinal facles crop out in the western Uinta Mountains, the
Wasateh lMountains, the basin ranges of western Utah and sastern
Hevada and the mountains of southezstern Idahea.

gross listhology, thicknesses, and other characteris-

ties of the Chinle formation and Shinarump conglomerate are so
similar to the deseription of these units in the shelf facies
that the previous desecriptions serve equally well here. The
aetively negative Triassic miogecsyncline which providss the
vasis for the differentiation of these two faclies was present in
this region only during the depositional interval of the Moenkopi
group, which corresponds in 2 looss senee to Lower Triassic time.
The lMoenkopl group of the miogeosynelinal facies differs
from the Hosnkopi fermation of the shelf faclies by its content
of an appreciable thickness of marine sediments, and by the
finer grain size of its clastic rocks. The formations of the

{1) Woodside shala,

fioenkopl group, from the base upward, are:
100 so 1,000 fset of remarkably uniforsm, red, silty shale and
siltstoney (2) Thaynes formation, 100 to 4,000 feet of gray o

pale brown, fossiliferous limestone, shaly limestone, shals,



wd © @ % o o
& S @ - by A @ 9 m
g . M P 8 B L
»w& Mm& m&sm m@w %%& @ M& m.mm
R @ om o i 3 o
Sed o e L & w o
. S ] ot B
& 0 m @ @ oo
o e r £ 0
sk & i 5ol g
MM = =
5k m o = 2 &
@ E - ® a
e 4 ) B g #pd
oA A &8 -
P Bt = e @ o i
. o wd
o L % b
@ & i b sl o
sped o it £l

rl

@
grval as the

h

08

s

T

& , o o ba 0
= A o
£ & ) i o Doy
% B e 4 S el
L pe = s f

eas

o n ° 2 5%

# g, Ly o g

b 2 2 9 &un W ,

2 0 8 a% N o @

i W e o o o b b

I T B e W £ o

£ Sy bl e 0 g

o & w s bl Ty

?«ﬂu i i %nu S sipef ﬁ “M% w“vﬂ ﬁwww

ha R & B m - A A
L £ L

%m % £ )} £ Gog

iy ] o : e

&
8
- T
eas
g
dinwe

;4
»%:g
=

i

i
Bi
&

of
&
vxbanded
{Z

&
L X
]
i

< dip
eliff
B goubhs

pe b
o
S
g
Ay
oo
A L
o ta o
oo 0 W0

a
&t
B




17
reported by Longwell {1949, ppe 929-31) in the Muddy

ks
.

Hountains

a

of southsastern Hevada,

sbion, which containg appreciable asmounts

The Thaynes form

%?ﬁﬁlﬁﬁﬁi arsae The Woodside~Thaynes contact 1s usually well

defined though conformable, however, %%@'%ﬁj&ﬁ%ﬁ% parts of the

formations appear to intertongue 1@%%?%31?. In southern

hion

Utah and southern Hevada the lower part of the Hoenkepl forms

eonsists of marine sandstone, shale, and some Thaynes=iike lime~
stonas Although this lower member of the Moen kepi is undoubbedly
a lithofacies of the basal Thavaes in this re gi@ﬁ the difference
1 litholegy is sufficiently graat that a éiff%?@ﬁ% designation

is justified, and for the pres ent, at i ﬁ@% the writer regards
thiz unit as & lower marine member of the Moenkopi formation.
This two fold separation of the Moenkopi is recop ni%@ﬁ by Gregory
and Anderson (1939, ppe 183-4) and Longwell {1% U, Pe 9310

The Timethy formation usually forss a slope of red ledges

beneath the more resistant Shinarump conglomerats, or with the
Chinle formation, a red valley betwsen hogbacks of Thaynes lime-

stone and Jurassic? sandstone. The contact with the Thavnes is

f

eonformable and sharply defined where well @'>'%%§' “%@ upper
gurface of the Timothy formatien is an %f@%iﬁﬁai ézgaahf@f@” iy
ghowing about 100 feet of loesl relief due to Shinsrump ehannele
inge The Timothy is thin {200 to 800 f@é%? and consists pre=-

dominantly of fine grained ssndstone in 3%%2@%%%%@?@ Idahe but

o

becomes much thicker (up to 1,300 feet) and includes more fin

B4

grained clastics in the Wasatch and Uinta Mountain regions.
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Shelf Facies

The names applied to the rock units of the shelf facies
have In general been correctly used sinee the Chinle was named
by Gregory {1915} However, recent work by ¥illiame (1945) and
Thomas and Krueger {1946) has unnecessarily introduced new desig-
nations for these units in the Uinta HMountsin srsa. The nonen-
clatural history of the shelf facies is summarized in Fig. 3,
pags 20,

Gilbert (1475, p. 175) and Howsll (1875, p. 272} recoge
nized the tripartite nature of the Triassic seguence in southern
Utahe They referrsd to the lower red beds as the "Lower Shales®,
the conglomerate above as the Shinarump gonglomerate, and the
upper red beds as the "Upper Clay®. Powell (1876}, in the Uinta
Hountains, called the whole S%%ﬁ%ﬁﬁ& the "Shinarump Group® which
he divided into "Lower Shinarump®, Shinarusp conglomerate, and
"Upper Shinarump™. Ward {1%01), in the Little Colorado Regilon,
designated the lower red sediments as the "Hoencopi? beds, taking
the name from MHoencopi Wash in Arizona. The remaining units he
designated as the Shinarump, dividing them into Shinarump cone
glomerate and YLeRoux" beds.

Gregory {1915) referrved the lower btwe units to the
Hoenkopi and Shinarump, and introduced the name Chinle for the
upper formation. In 1920 he further described them, although he

19
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migtakenly regarded the Foenkopl as Fermisn sand stated that it

but sinee the name of the type

ard®s original

e
e

locality ({Moenkopl Wash; appears on maps as Gregory spelled is,

o
o
m&
&
D
e
i
o
&
o
e
e
it
o
o
&
st
p
Pl
&)
f'"% ]
“7*”25
kK,
£
B
b |
&
ol
e 4
g
&
i
o
i
bt
%
g
P
[
el
(e
F
%
o
foille
5
&
o
£
fulr
L

Homsnelature (Wilmarth, .g;j%w}% the change now appears preferable.

The "Le Roux™ of Ward appears to have been a valid designation

fer the unlt later called CGhinle by Gregory, but in view of the

wide usage and acceptance of the ters Chinle it is undesirable

%%%
Me
ﬁm%e

widely emploved in the Colorado Plateau by Baker (1936}, n

929}, Dane (31935}, Gilluly (1929} amonz others, and are

M
m

{
aoespted by the Committee on Geologie Wames of the United States
Geologieal Survey (Wilmarth, 1938). These formations have been
extended te the Uinta Mountains by Kianey (1947}, Untermma

{1945} and others. This extension is here accepted and recome
mended in the interest of unification of regional stratigraphic
Williams (1945} used Chinle and Shinarunp for the upper

employed the new name

Hhed Wash® formation for beds previsuesly designated as

e states {pp. L77=8):

&

&

As the Woodside, Thaynes and Ankareh (restricted
formations are traced @aguﬁﬁrﬁ along the south flank

WW
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of the Uinta Mountaing each becomes thinner, and in
the vicinity of Whiterocks Canyon the Thaynes lime-
stone tongue disappears completely. 1t is clear

from these relationships that the red beds east of
that point are in part equivalent to the Ankareh
(restricted) sandstone and shale, and in part to the
doodside shale, Heither term alone can appropriately
be applied to them however. These beds are sometimes
designated the Moenkopi formation, but this name is
not completely satisfactory bsesuse 3ll of the Moene
kopi, at least in the Zion Canyon Avea, is younger than
the Woodside shale, the Meekogaras zone lying at the
bage of the former in the Zion Ganyoen Area, (Hewell
and Rummel, 1942, p. 938}, and above the latter (in
the base of the Thaynes limestone) in southeastern
Idaho {Kummel, 1943, p. 319}).

Williams® objectlon to the use of either ®Ankareh® op
Woudside to designate this unit is perfectly valid and readily
understandable, but his objection to the use of HMoenkopi doss not
conform to the recommendations of The Stratigraphic Commission.
(Ashley, et. al., 1933}. Article 6 states in part {p. L32):

it is not neeessary that a formation be of pre=

cisely the same age at different loecalitvies, and there

may be a marked difference in age from place to place,.
Jehenck and Muller (1941), Wheeler (1947), and many others have
demonstrated the validity of using the same formational name for
temporally transgressive roek uniis. Horeover, the presence of
Heekoceras 15 fest above the Eaibab in the Zion Canyon area, as
reported by Newell and Kummel, is neither & universal ner &
common position for that genus. Gilluly (1929) reports Heekoc-
£rag in the "3inbad" member of the Moenkopi in the San Rafael
Swell, Utah, 183 feet above the top of the Kaibab, while HeEnipght

(1940, ppe 57-8) reports Heskoeceras? 220 feet above the base of

the lMoenkopi along the Green River in Utah.
Thomas and Krueger (1946, p. 1271) introduced the naw

name *Stanaker® to inelude the units formerly called Chinle and
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Shinarunp in the sastern Ulinta Mountains, and recogniszed the
BGartra® grit (basal member of the ¥Stanaker®) as the equivalent
of Shinarump. They called the lower red bed member Woodside.

The objection to the use of Woodside for this unit is peinted

out by the quote from Williams above and is also recogniszed by

Hast of the wedge-edge of the Thaynes, the single
rede-beds unit might be referred to as "Woodside-Ankareh,®
but the use of such hyphenated names 1is not in accerd
with the best principles of stratigraphic nomenclaturs,

They suggested the possibility of a new name for this unit bus
preferred the use of Woodside alone to aveoid the intraduction of
& new name. Unfortunately they showed no sueh reluctance to
introduge new terms im the case of the averlying "Cartrs® and
"3tanaker®. They offersd no reasons why the term Hoenkopi is
not acceptable for the unit whieh they called Woodsides Thomas
and Arueger correlated their "Gartra® and “Stanaker® with
Shinarump and Chinle but introduced the new names becauss of the
pogsibility of slightly different ages of the units. The

iter®s objection to this line of reasoning is pointed sut

i
ffg

avove in the case of Williams® "Red Wash¥,

In susmary, the writer recommends the uss of the names
Hoenkepl, Shinarump, and @%iﬁ%é over the entire area of the
shelf facies (as they generally have been emploved) where the
tripartite division is recognizable by reason of the presence
of the Shinarump conglomerate. The recent revisions and the
introduction of new formational names by Williams and by Thomas
and Krueger in the eastern Uinta Mountains are econsidered

neither necessary nor justified. Bastward in Colorade and
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Park City Arvea. This revision was generally used by mest
authors until recently and 14 accepted by the Comnmitiss on
Geologic Hames of the United States Geoclogical 3urvey {Wilmarth,
1938}. Later work by Mansfield iz@ﬁﬁ 1927), Williams (1545},
Thomas and Kreuger {(1946), and Seott (1950}, has shown that the

g <

rareh®, sven as revised, contains three distinet litho-strati-

s

graphie units, upper and lower red bed units separated by a
conglomeritic sandatones
Mansfield {1916) further restricted the “inkareh” to the

red beds below the conglomeritie sandstoneg while the term

Hugpet was epplied to the conpglomeritic sandstons and overlying

rockse His Hupget was svbdivided into the following membersi

Higham grit, Deadman limestone, Wood shale, and Hain sandstone

>

{or #"typieal Hupgpet®}. Hansfield (1920] later restricted the

24

i

-

o
L

ugget sandstone Yo what he had formerly called the %&iﬁ sand=
stone or btypleal Hupget member and raised Hisham grit, Deadman
Limsstone, and Wood shale to formational rank. A% the same itize
he abandoned the use of the much restriected ¥"iAnkareh¥ saving

{pe i,%g%ﬁ

The term Ankarsh shale cannot be retained in souths
eastern Idaho without eonfusion and is therefors dropped
from the classification of that area.

He proposed the new name Timothy sandstone for the rocks ocoupy-
ing the interval bstween the top of the Thaynes limesstone and
the base of the Highaw grit.

In some areas the Thaynes limestone may bLe separated

inte several units. Mansfield {1916} in the Fort Hall area of
Idaho raised the Thaynes to group rank and recognized three

formations, Hoss limestone, Fort Hall formatieon, and Pertaeuf
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limestone, He later (1927} carried this nomenclature into the
Montpelier area of southeastern Idaho. Mathews (1931) in the
Wasateh Mountains alse treated the Thaynes as a group with two
formations, the Plnegrest and Emigration, basing his division

on both lithologic and paleontolegic evidencs. The writer has
been able to recognize a rough three-fold division of the Thaynes
in the western Ulinta Mountains and in the Park ity distries,
where the lermation comprises lower gray limestones, middle red
argillaceous limestones and caleareous shales, and upper yellow-
ish gray limestones. However, thess units are not presenit in
the Wasateh Hounbtains where the writer was unable to ?gﬁﬁgﬁig%
with any assurance even the two fold division propoesed by Mathe
ews. On the basis of far@ﬁ@f work it may be ?ﬁ%ﬁiﬁi@ to recog-
nizge g fa&é&m&ﬁ%ai three-fold, regisnal divisien of the Thaynes,
but at the present time such attempt does not seem Jjustifisd.
Therefore, it is recommended that any subdivided units of the
Thaynes that are useful loeally should be regarded only as
moibers of the Thaynes formation until a regional continuity

can be demonstrated.

In an effort to apply valid lithoestratigraphic names
for the three units formerly called "Ankareh®, Williams (1945)
rvoposed that ®Ankareh®™ be restricted to the red beds above the
Thaynes limestone and below the conglomeritic sandstons. He
called the conzlomeratic sandstone Higham grit, since it can be
traced northward and is found (o be identieal with the type
Highams He further stated [p. L74L}:
vsesethe grit may be recogniszed as the tg@l@&l Shinarump

conglomerate of the Colorade Platsaus provinee., That
is the grit in the Ankareh formation of Boutwell, is



ths @%ﬁ%?&i %
nglomerate

principle of wider and greater usage, both of which faver the
gxtension of Shinarump rather than Hirham.
Sinece the red beds above the conglomeritic sandsitone

are lithologically similar to and cccupy the same stratipgraphic

e,

interval as the Wood shale in southeastern Idaho, Williams

Thomas and Krueger {1946) agreed with Willisms in the
= -

’;

sratic sandstone but proposed the new formational name #3tanakep®

The

A% was proposed for Lhe sandstone as the basal member
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"itanaker” they stated §§. 1275}

In summary it may be sald that lithologic aﬁé strati-
ﬁ?@%&%w %@%iﬁiﬁ% favor a corrslation of the Stanaker
with the Shinarump and Chinleessceses

chedir own correlation Thomss
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E.

1 Rlartra.”

s gall "3tanaker® and
'he writer is in close agresment with the efferts of
¥illiams and of Thomas and Krueger to assign valid lithoe-stratils
nite of the Triagslc niogecsyne

regional relationships

graphic names to the various
als, 1933} require the

s but iz of the opinion &
snd the "Stratigraphie Code® (Ashley et.
asgipnment of a somewhat different nomenelatural scheme.

In recent vears the use of the much restricted term
fusing, and it is usually

#inkareh has bhecome inereasingly e
necessary elther to deseribe the rogk uwnits referred %o, or refer
This ambipguity ine

to whose version of %inkareh® ls being used,
dicates that the name has outlived its usefulness for which rea-
son it is here recommended that the term YAnkareh? be dropped

from the stratigraphie nomenclature of the region. The first
valid name for the lithoe-stratigraphie unit between the teop of

the Thaynes limestone and the base of the thin cosglomeritic

sandstone is the Timothy sandstone, proposed by Mansfield (1920,
Alvhough the Timothy of Hanse

pe 62} in southeastern Idaho.
field%s area is somewhat sandisr than the unit occupying the

same stratigraphic interval in the central Wasateh Mountains,
ity of the unit, and
The szposures

intervening outcrops establish the continui
the change in lithology is one of facies magnitude.
3lide, Utah are inters

along the lower Weber River near Devil's

mediate in both location and Eighéi%gy botwesn the btwo areas. It
ig therefore recommended that the name Timothy be sxiended
threughout the region for this wnit wherever it may be recopnized
by virtue of the presence of the underlyinz Thaynes and overlyving
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thin songlomeritic sandstone. We We Ruby (personal communica-
tion) has called attention to areas in southwestern Wyoming where
the Timothy, as here extended, is no longer vecognizable due %o
the absence of the thin conglomeritie sandstons. In such areas
the red beds of the Timothy and those corresponding to the Weod
shale of southeastern Idaho cannot be practically separated.
Ruby suggests the possible use of ®Ankareh® for this unit.

Beeause this area is outside the limits of the present detailed

investipation, no specific recommendation is mads.
since the typs section of the PAnkareh® near Park City, Utah
would no longer contain ®Ankareh® as such, it seems inadvisable
that this name be used in Yyominge A better solution would be
the use of a different name for this unit with an appropriate
Yyoming type section. ¥e 0. Enight {1901) and Williston (100L
and 1903) have used the name Popo Agie for a very poorly defined
sequence of strata whieh appears to be included in she unit
referred to aboves It may be useful to adequately define Popo
Agie to inelude those strata for which Ruby sugpests the much
abused name "Ankareh%,.

The thin congleomeritic sandstene unit above the Timothy
in the Wasateh and Uinta Mountains is the lithoestratipgraphic
equivalent of the Higham grit of southsastern Idaho and the
Shinarump conglomerate of the Uslorado Plateau. This unit was
ealled *0artra grit¥ by Thomas and Krueger (194L6), while Williams
{1945) extended the use of "Higham grit® to include this unit in
these Utah areas. Although beoth ¥Williams and Thomas and Krueger
recognige the correlatlon of this unit with the Shinarump of the

Jolorado Flateau, they have vieclated the rule of priority and the
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principle of wider usage. Therefore, following the recommens
dation of the Stratigraphic Committee (Ashley et. al., 1933,
idrticle 9, ps 4356) the older and more widely used term Shinarump
eonglomerate is here applied to this formation throughout its
sxtent in the mlogeosynelinal facies, and it is recommended that
the names Gartra grit and Higham grit be dropped as undesireable
and ynnecessary SynoOnyms.

 The red beds between the Shinarusp conglomerate and the
Hugget sandstone are the lithow-gtratigraphic equivalent of the
Wood shale of southeastern Idaho and the Chinle formation of the
Colorado Plateau. The use of a name strictly on the basis of
priority of publication would favor the extension of Wood shale,
as done by Williams (1945}s The term "Wood® (Manafiseld, 1915)
pre-dates the first published use of Chinle (Gregory, 1914} by
one month. However, the writer prefers to extend the use of
Chinle into the miogeosynclinal regions of Utah and Nevada
because Chinle has been much more widely used and has been pre-
viously recognized over s much wider ares. This preferance is
Justified in the "Stratigraphie Code® {Ashley et. al., 1933)
which states (article 9, pe 436):

In the application of names to formations, the

rule of priority, that the first peographie nanme

applied to any unit and duly published shall generally

ba observed; but a name whieh has become well established

in use shall not be displaced, merely on account of

prierity, by a term not well known or enly slightly used.

Bastward along the Uinta Mountains and southeastward in

the San Rafael Swell the Thaynes limestone thins and finally
disappears. Where this occurs the underlying Woodside and overe

lying Timothy combine to form the typical Hoenkopi formation of
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ghe Colorado Plateaus. Hegarding the nomenclature of the areas

where the Thaynes is present Thomas and Krueger {1946, p. 1268)

It would be best to apply a group name to includs

the Woodside, Thaynes and Ankareh [Timethy] which

eould be ussed as a formation nawme where the Thaynes

limestone is absent.
The writer lg in complete agreement with this statement. There-
fore, since Thomas and Hrusger did not propose a name for this
group, these formations (Woodside, Thaynes and Timothy) are here
incorporated to constitute the Moenkopl groups

Hear the wedge-edpe of the Thaynes where the limestens

is thin, as in the San Hafeel Swell, the writer recommends that
the unit be recognized as the Thaynes tongue of the Moenkopi
formation rather than the "3inbad® limestone member of Gilluly

{l@?%, ?Q 55}'



STRATICRAPHIC SECTIONS

Seetions of the units of the Triassic seguence were seé~
lagted, and measured or examined, in order %o best illustrate

the spatial variations of the shelf and miogeosynclinal faciss.

Section localities are shown on the index map, page 34, and lo=
eated in table 1, pages 93 to 105,

Chinle Formation

The Chinle formation is composed of red siltstones,
dusky red, purple red shales, snd light brown sandstones, the
goarser clastics usually oceuring near the topes The formation
thickens gradually, but not remarksbly toward the west from 161
fest at Cross Fountain, Colarade to 538 feet in the Wasateh
Fountaing, Utahs

The contacts with the overlying Jurassic? sandstone and
the underlying Shinarump sandsteone and econglomerate, arve normal

and transitional.

Cross Mountain (seetion 1)

The Chinle section at Cross Mountain, ¥offat Lounty
Colorado, is well expossd on the west limb of the Cross Fountain
antieline, Heasurement was made along the east side of the
Little Snake River near its Jjunction with the Yampa in sec. 29,
Te 7 Hoy, He 98 We The Chinle at this loeality is 161 feet thick

and composed alwost entirely of red silistone.

£



Haasured sectiong

HAVAJO SAEDSTONE - 552
CHINLE PORMATION
Sample ¥o. Deseripbion Thickness feet
1 Siltstons, reddish brown with 14
vaellow motiling, thin bedded,
caleareous
P Biltstone, like 1 19
3 Siltstone, liks 1 with inter- 33
bedded sandstone, grav, coarse
grained, siliy, calcaresus
3 Siltsbone, like 1 but better 25
cemented
5 Siltstone, like 4, platy 16
6 Siltstone, like 4 i1
7 Siltstone, like L 31
8 Limestone, yellowish gray, 3
speckled, thin bedded, silty
3 Siltstone, like L 5
TOTAL CHINLE 161
SHINARUMP CONGLOMERATE L

8plit Hountain {seetion 2)

The Chinle seetion at Eyliz Hountain, Dinocsaur Hational
Honument, ﬁiﬁtﬁh'ﬁaaﬁ%g, Utah conslists of 220 feet or red shale
and siltatone with some interbedded, light gray, fiﬁ% grained
sandstone near the top. This section was measured just west of
the Green River in secs. 30, T. & S, Re 24 Ea

Heasured sectiong

HAVAJO SAHNDSTONE 816
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CHINLE FORMATION

Sample Hoe Deseription Thickness feet
1 Sandstone, light gray, thin to 31
mediue badded, fine grained, with
red giltstone laminations

2 iltstone, reddish brown, thin 2
bedded, soft, friable
Bandstone, similar to 1 10
& Silustone, similar to 2 g
Sandstone, reddish brown, thieck 11
bedded, eross bedded, fine
graiﬁ%é
6 Sandstona, like 1 2
x Covered 98
7 Shale, mobttled dark reddish 10
brown and gray, soft, crumbly,
marly
X Hostly covered, red soil 25
indicates lithai@gy similar
to sample 7
TOTAL CHIELE 220
SHINARUMP CONGLOMERATE 91

Vernal = Hed Mountain (section 3}

A section of Chinle was measured along state highway L&
about 5 miles north of Vernal, Uintah County, Utah in sec. 5, T
3 Bey, Re 22 Bse The formation here is 259 feet thick and econsistis
of interbedded gray, fine grained sandstone and red siltstone in
the upper portion and yellow and rad claystone in the lower
portion.

Heasured sections

HAVAJO SANDSTOHE 712
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Sample Hoe Deseription Thiekness feeb
1 Sandstone, light reddish brown, 23
thin to medium bedded, very
fine grained, silty
2 Sandstoene, like 1 but orange 29

pink
3 Sandstons, lizht gray, medium k1
bedded, fine prained

Sandstone, like 1 ig

&

Siltstone, reddish brown, i1
evenly thin bedded, chunky

S0

& Sandstone, light gray with red 15
streaks, medium bedded, very
fine grained, caleareous, asilty

7 Siltstone, reddish brown with ik
gray streaks, thin bedded

& Sandstone, like &, ripple 3
marked

9 8iltstone, reddish brown, thin 11
bedded, soft, chunky, ripple

narked
1G Siltstone, like ¢ 13

i1 Claystone, yellow, chunky, i
galecarsous, containg linmse
stone nsdulses
iz Claystone, like 11 18
i3 Claystone, like 11 14

1k Siltstone, like 9 26

15 Claystone, dark purplish red, 9

erumbly

ol
L

SHINARUMP COHGLOMERATE




Whiteroeks Canyon [section &)

The Chinle seetion at Whibereocks Canyon,

Utah is poorly exposed, but an accurnte overeall thickness of

290 feet was obtained in sece 19, Te 7 He, Hs 1 Ee

¢rops and the soll development indicate & lithelegy similar te
the sections at Vernal and Split Hountaine
Veasured sectlong
SANDETONE 934
FORMATION
Sample Ha, Begeription Thickness feet
x Govered 16
1 | %ﬁﬁ%%@%ﬁ, reddish brown and 2
gresnish gray, thin bedded,
soft, ecruably, slightly
ecaleareous
% Coversd 38
2 Hudstone, reddish brown, thin 3
bedded, soft, crumbly, calears
soug
x Covered 237

SHINARUMP CONGLOMERATE 53

his loet ;&gy is 402 feet thick and consists of red silistone
and gray, {ine grained sandstone in the upper part with less

tant mostly covered, red, claystone and shale in the lower

¥ &
&
@
Nw-
[
&‘“’?




Sample Ho. Degeription Thiskness fest
x Soversd 7
i @ilﬁ%&%ﬁ& and limestons] siltstons, 23
reddish brown, chunky, azzﬁfigﬁﬁﬁé

with limestone and siltstone,
Light gray with presn %i%zﬁgﬁ
medium bedded, fine grained

2 Sélzﬁggﬁ% and shale, dusky red, 72
thin badded
3 ﬁ%%ﬁ%@%ﬁ%z 1ight gray with green 27
stains, thin %o mediun g@éiﬁﬁf
very fine grained, calearesu
L %ﬁ%ég dark 2%
¢t reddish
brows %nﬁ en: gray, thin
%wmﬁ%gﬁ some beds ealeareous
5 Siltstone, interbedded reddish 30
brown and gf&@ﬁiﬁg,%?ay, thin bede
ded, soft, chunky, a%lﬁ&r@%&%
& Siltstone, like 5 31
% Covered, probably like 3 L5
7 &?ﬁ% @&m§2%§ ailtstone, reddish 214 from
brown, soft, chunky, nodular top Chinle
. Covered, soll sample, red silty 188
and %§§?@F soil indiecates intere
bedded red shale and siltstone,
some gypsun
TOTAL CHIBLE LO2

. Bugheans Hiver {section 6}
4 seetion on the Dushesne Niver near Hanna., Utah was
-

examined by the writer and the sectlon measured by Huddle and

s




HeBann {(L94L7)near

soce 35, Te 1 Hep

Chinle hers is about 340 fest
bedded red siltstene and gray Tfine gralned sandstone in the

and red mudstone in the

upper part

The folliswing

Beseription Thicknesa fest

dlsatone, reddish brown, thin 5G
ded

ad
&

2 Sandstoneg, 4'f’
bedded, very
quarss

foid
»?
£

Siltetone, like

o
frd
i

Zhale, brownish ved, calearenus

Aiite A
%ﬁiﬁ %%%%@ﬁ

hale, dusky red, oaloarsous

Yl
L

i

E

it

e I ¢
&

Shadastone, reddish %?@%%a thiek
badded

HGiltstone, lipht reddish Lrown, 50
thin to mediun Ludded

o

%a@gzﬁﬁgﬁ iike 7 20

W

ﬁj}ggw M%‘ -




) .
sith gra

Ve

vish red and pals grae

on was measured in sec. 11, Te 1 Se, Ha

k1

Upper Weber Canyon {section 7)

“tian on the Upper Weber Ziver above Oakley,

leunty, Utah eontains 345 fset of reddish brown siltstons

nn shale and siltstone nesar the

tops The secti
Heasured sectiong
HUGOET SANDITORE Yot measured
GHINLE FPORBATION
Gample Ne. Besoription Thaickness feet
L Shale, pale grayish red, wisth 53
mﬁ%%?%%déﬁﬁ siltstone, ?@1@ Zraen,
hin bedded, %L&f?%l? salearsous
a Siltstone, ?%1% gresn, thin L
bedded, soft, crumbly, slieghtly
&ala&?&@ag
B8hale and siltstons, like 1 LB
& ﬁiiﬁgéﬁagf pale reddish brown B8C
with pale groenish gray spobs,
thin and medium bedded
5 Zilsstone, similar to sample 4, 160

mostly thin bedded to platy

TOTAL CHINLE

SHINARUMP CONGLOMERATE

Parley's Oanyon (ssction 11)

The Chinle section abt the mouth of Farley¥s Canvon, 33l

laks Q@aﬁﬁ?g Utah was measured in secs 24, Ts 1 84, He 1 86 The

538 feet of Chinle at

and siltstone with some very fine grained sandstone.

Heagured secbtiong

this locality consists mainly of red shale

gﬂﬂﬁ
ﬂ;

G

i )3




CHINLE PORMATION

Sample No.

1

he%

%,5,:97

&

10

11

e

Desceription

Shale, dusky red to purplish red
with green spots and stringers,
some thin bedded siltstons

Siltstone, light brownish red with
green spots, thick beddad, eross
bedded, ripple marked

¥

= R

Shale, purplish red, thin bedded,
splintery and thin beds of Zray
silsstone

Covered, probably like 3

Siltstone, reddish brown, medium
bedded, resistant, 2% greenish
gray ripple marked layer &t top

Siltstone, like 4, some softer
interbedded, siltstone

Siltstone and shale, interbedded,
reddish brown, 9ar§§i@% gray,
light brown, thin bedded,
splintery

Siltstone and mudstone, purplish
gray to reddish brown, thin
bedded

Siltstone, purplish red, medium bo
thick bedded

Siltstone, reddish brows with
greenish gray spots, massive

Siltstone, purplish gray, medium
bedded, micaceous, quartsitic

Sandstone, lavender gray, medium
bedded, very fine grained,
quartzitic

Limestone, lavender gray, medium
bedded, fine grained, argillaceous,
fresh watery

Siltstone and shale, purplish
gray, thin bedded, splintery

Thickness fast

is

19

20

&7
15

1,

i5

36

40
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Ae.==3trata at mouth of Parley's Canyon. Formations from
right to left are: (1) Thaynes fm. far right, (2) Timothy fm.,
barren ridges, (3) Shinarump, narrow hogback ridge, (4) Chinle
fm., bottom of canyon and {5’ Nugget ss., far left.

Bew=Closer view of Chinle and Shinarump.

Fige 5.=~Parley's Canyon {[section 11)



A.-<Detail of Chinle fm. at a point near the center of
Fig » 5Be :

Bu.=~Close up of a part of Fig. 6A ahowing greenish gray
reduction spots in red siltstone,

Fige &.w=Chinle formation, Parley's Canyon



i

Sample Ho. Besecripiion Thickness feet
7 Jiltstone and shale, like & 155
® Cavered 100
é Sandstone, pale vellowish gray, 12

medium bedded, medium grained

9 Siltstone, light olive gray, 65
thin beddsd to platy, micaceous

TOTAL CHINLE

W
R
ft

IS

SHINARUMP? CONCLOMERATE &

shinarump Conglomerate

The Shinarump conglomerate is a remarkable, thin blanket
of quartzose sandstone and pebble conglomerate which formerly
coversd at least 100,000 square miles and possibly as much as
200,000 square miles in Utah, Arizona, Celerado, Wyoming, ldahe,
and Nevada. This unit varies in thickness as much as 50 feet in
a mile due to the erosional disconformity at its base, bus

average thicknesses are usually near 60 feet,

Gross Mountain {(ssetion 1)

At Cross Mountain, Moffat County, Colovade 4 feet of
lighter colored more resistant siltstone betwsen the Chinle and
Hoenkopl formations was gquestionably referred to the Shinarumpe.
This locality is apparently near the eastern wedge=edgs of
Shinarump deposition.

Heasured sectiong
CHINLE FORMATION 161

SHINARUMP? CONGLOMEZRATE




L7

Sample Hoe. Degseriptiosn Thickness feet
10 Siltstone, pale pink, thin bedded 1
to platy, ripple marked, resistant
calearsosus
11 Siltstone, like 10 but light gray 3
TOTAL SHINARUNPY L
720G

HIDERKOPI FORMATION

Split Mountain {section 2)

At Split Hountain, Uintah County, Utah, the Shinarump
already displays its normsl devslopment. The 91 {vot section
here consists of scattered pebbles and pebble conglomerate
lenses in a sandstone matrix, agﬁtaiﬁing more and larger pebbles
toward the base,.

Yleasured section:

CHINLE FORMATION 220
SHINARUMP CORGLOMERATE
Sample HNo. Beseription Thickness feet
& Sandstone, light gray to pale 13
yellowish gray, massive, cross-
bedded, coarse grained with s
few scattered quartz and quarte
zite pebbles up to 3% in
diameter
9 Sandstone, like &, yellowish- 34
gray
10 Sandstone, like #, with pebble 27
conglomerate lenses, pebbles up
to 1% in diameter
11 Sandgtone, like 10, with pebbles 17
to 14w
TOTAL SHINARUEP g1

~ Disconformity -

HOENKOPI FORMATION o



L&

Vernal - Red Mountain (section 3}
4 Shinarump section was measured along the Manila road
{state Highway 44 ) near Ashley Creek north of Vernal, Ulntah
County, Utah in sece 5, Te 3 34, He 22 Bo The unit consists of
76 faet of massive, cross bedded, light gray, {ine gralned sande
stone with scattered pebbles and lenses of pebble conglomerate,
the pebbles becoming more numersus and larger toward the base.

Yeasured sestion:

CHINLE FORMATION 259

SHINARUMP CONGLOMERATE

Sample HNo. Deseription Thickness feet
16 Sandstone, light yellowish gray, 19

thick bedded tv massive, cross
bedded, coarse grained

17 Sandstone, like 16 with scattered 20
pebbles up to " in diameter

18 Sandstone, light gray with red g
streaks, medium bedded, fine
grained, quartsz

19 Sandstone, like 18 iz
20 Jandstone, like 16, with pebble 10

conglomerate lenses, quartz and
quartzite pebbles, up to 247 in

diameter
TOTAL SHINARUMP 76
« Disconformity =
HOZNKOPI FORMATION 73k

Whiterocks Canyon (section 4)
The Shinarump section in Whiterocks Canyon, Uintah

County, Utah is well exposed in sec. 19 To 2 Ho, Re 1 E., where



L9

Fige 7e==Shinarump resting disconformably upon Moenkopi,
north of Vernal, Utah.



L%
50

the formation is 58 feet thick and conslists of quartg sandstone
with seattered psbbles and lenses of pebble conglomerste.

Heassured ssetiont

CHINLE FORBATION 290
SHINARUMP COHGLOMERATE
Sample Ho. Deseription Thicknese f{eet
3 Sandstone, light yellowish gray, 36

magsive, cross bedded, medium Go
very coarse grained with scattered
quartz and qu&%ﬁzit% pebbles and
lenses of pebble ﬁ@ﬁgi@%@?&?%g
pebbles up to &% in diameter

& Sandstone, and pebble conglome 10
erate, like 3, but with ziﬁ&w
grained matriz

5 Sandstone and pebble conglomerate, 1z
like 3, pebbles to 1¥
TOTAL SHINARUNP 58
= Disconformity -«
HOENEOPI PORMATION 1,137

Lake Fork Danvon {ssctisn 5)

A good ssction of the Shinarump is exposed in lLake Fork
fanyon, Duchesne Csunty, Utah near the north end of Twin Pots
Regervolr, sece 34, Te 2 Hs, Re 5 We The unit at this localivy
is 119 feet thick and consists of fine to coarse gralned, yvellow-
ish gray, gquartzose sandstone with pebble conglomerate toward
the base,

Heasured section:

CHINLE POREATION L0z
SHINARUFP CONCGLOMERATE
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Sample Ho. Description Thickness feet
g Zandstone, vellowlish gray with 20

reddish brown stalns, massive,
gross bedded, Tine to medium
grained, well cemented toward

top
10 Bandstone, light gray with sonme 22

reddish brown staing, massive,
eross bedded, medium Lo coarse

grained
11 Sandstone, and pebble conglome 77

erate, lieht gray to vellowish
gray, massive, cross bedded,
?ﬁ@fig cemented sandstone with
pebbles of quartz, gquartzite
and chert to 1Y average ¥,
generally coarser toward bass

TOTAL SHINARUMP 119

=~ Disconformity =

VOENROPI GROUP 1,836

Duchesne River (seetion &)
The section along the Duchesne River was measured by
Huddle and HelMann {1947} and examined by the writer near Hamna,
Buchesne County, Utah., The 40 feet of Fine to coarse grained,
gray, gquartzose sandstons with seatbtered psbbles to 1 inch in

diameter resembles very closely the other sections along the

Uinta Mountaing deseribed aboves

Upper Weber Canvon {section 7)
Along the upper portion of the Weber River east of

= 1

il

sy He © Lo, vhs

L

Oakley, Summit County, Utah, sec. 11,
Shinayump is 110 feet thick and consists of two wnits which
grade into sach other. The upper unit is very fine grained,

brownish gray, quartzose sandstone and the lower unit is light




W

5
brownish gray, wmediuwm and coarse grained guartzose sandstone and
pebble conglonerate.

Measured ssetiong

HIRLE PORMATION 3L5

Gk

HINARUMP CONGLOMERATE

Sample Hoe Description Thickness

& Sandatone, medium brownish gray, 70
thin bedded, very [ine grainad,
guartzosse

Pebble conglomerate, grayvish LD
orange pink, to light brownish

gray, masslve, cross bedded,

quartz and guartzite pebbles

sverage 1/89 with maximum

diameters of about 1¥

TOTAL SHIMARUHP 110

~3

= Disconfornmity -

HOENROPI GROUR 2,515

Parley®s Canyon {(section 11)

The Bhinarump crops out along highway L0 in the mouth of
Parley®s Canyon near 3alt Lake Gity, Utah, secs 24, Ts 1 5., Ra
1 E. The formation at this locality is finer grained and less
conglomeritic than the normal development of the unity however,
the stratigraphiec position, physiographic exprassion and general
lithology leave no doubt that the unit is Shinarump.

HMeasured sections
CHINLE FORMATION 534
SHIHARUMP CONGLOMEHATE
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Sample Hoe Deseription Thickness feet
i5 Sandstone, pale lavender gray, 19

thigk bedded, cross bedded,
very fine grained, gquartszitie,
lenses of coarse grained sand-

stone
16 Sandsteone, like 15 3

17 Shale, purplish red, thin 5
bedded, silty

18 Sandstone, pale laveader gray, &7
massive, cross bedded, fine
‘and ¢oarse grained, quartzitic
TOTAL SHINARUMP 79
« Disconformity -

MOENEOPI GROUP 3,669

Currie « Dolly Varden Valley {ssction 15)

A pebble eonglomerate with the general lithologic aspect,
physiographic expression, and stratigraphie position of the
Shinaruvmp occcurs in the Dolly Varden section, Elko County,

Hevada, secse & and 9, Ts 29 He, Re 64 e This conglomerate is
correlated, with only slight gquestion, with the Shinarump conglon-
evate of the Colorade Plateau.

Heasured sections
CHINLE? PORMATION 581
SHINARUMPY CONOQLOMERATE

Sample Ho. BDeseription Thickness feet
10 Febble conglomerate, pale vellows L2

ish brown, massive, subsrounded
pebbles of quartz, quartzite, and
ehert in a matrix of verv fine
grained quarty sandstons and eclay,
Petrified wood

TOTAL SHINARUNMP L2




54
« Digsconformity =«

HAYHES? FORMATION 2,200

The Moenkepl formatien eof the Colorado Plsteau consists
of reddish brown siltstones, mudstones, and fine grained sandw
stones. This unit which is generally less than 800 feet thick
in the Plateau region thickens appresiably westward to over
4,000 feet in the Wasateh Mountaing and shout 5,000 feet in
southeastern Idahoe As previously described the wastern or nioe

gecsynelinagl facles of this unit consists of thres formations,
the Woodside red bads, the Thaynes marine limestone, siltstone
and sandstone, and the Timothy red beds which together constie
tute the Hoenkopi group.

The following measured seetions will serve to illustrate

the character of the Hoenkopl formation and Eroup.

Groas Hountain (seectieon 1)
The Hoenkopi formation at Cross lountain, Colovado is
720 feet thick and is composed of raddish gray and vellowish

gray giltstone,

SHIRA b
~ Ulsgonloraity =
HUBNROPI FORMATION
Sample Hoe Deseription Thickness feet

1z Sandatone, yellowish gray, thin 9
ﬁ@&é@é, s0ft, very ﬁaﬁyiy Cont=
golidated, very fine grained
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Sample Ho.

13

Joond
Y%

S
R B ¢ S

g
(%
il

Y
ot

e

FOEHKOPI cont.

Deseription

Siltstone, reddish brown and
yallowish gray, thin bedded,
soft, crumbly

Siltstone, vellowish gray, thin
bedded, calcareosus, ledgy

Siltstones, light gray, thin
bedded, calemrasus

3iltstone, like 15

3iltstone, like 15, softer,
gypsum float in soil

5iltstone, like 17
Siltstone, like 14
3iitstone, like 17
Jiltstone, like 15

Gilestone, like 15, ripple
marksd

Siltstone, like 15
Siltstone, like 13
Siltstone, like 17

Ziltstons, like 15,
brownish gray

Siltstons, vellow, thin
bedded, soft, slightly
calearesus

3iltatone, like 27
Silestone, like 27
2iltstone, like 27
Siltstone, light gray, thin
bedded, chunky

3.8 g g i e e F3 oy % en
Giltsbone, like 31, brownish

gray

Thickness Test
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HOEBREOPI eont.

Sample lo. Description Thickness feet
33 Giltstone, like 32 16
k13 Siltstone, light gray, thin 33
pedded, gypsiferous, cale
eareous
35 Siltstone, like 31 33
TUTAL MOEHROPI 720
PARK CITY pommATION i1

Split Mountain (seetion 2)
The Moenkopi formation was measured across Cotbtonwosd
Wash just west of Split Mountain Gorge in sec. 30, To L 8., He
?h Be, Uintah County, Utah. At this locality the Moenkopi is
751 feet thick and consists aluost entirely of reddish brown
siltstone with some veinlets and seams of gypsun,

Heasured seoction:

SHINARUMP CONGLOMERATE 91
- Disconformiiy -
HOBHECPL PORBATION
Sampls Ho, Beseription Thickness feet
1z Siltstone, reddish brown, thin 24
bedded, chunky
13 Siltstone, like 12 : 22
14 3iltstone, like 12 27
15 Siltstone, like 12, softer, 33
grumbly
16 Siltstone, like 12 31
17 Sandstone, reddish brown, 20

medium bedded, very [ine
grained, friable, silty
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FOERKOPI cont.

Sample Hoe

21

far
fnd
&

W

N

)
‘:ﬁ(\

32

33

Deseription

Siltstone, reddish brown, thin
bedded, blocky, sandy

Siltstone, like 12

Limestone, light gray to white,
with small dark brown spots,

thin bedded, chalky, argillaceous
& 2

Siltstone, like 18, with some
interbedded sandstone, more
reslstant, red, very fine
grained

Siltatone, like 21, less
registant

Siltstone, like 21

Siltstone, like 12, some
gresnigh pray streaks

Giltstone, like 21

3iltstone, reddish brown and
pale greenish gray, thin
bedded

3iltstone, like 18
8ilsstone, like 21
Siltstone, like 21, micaceous

Shale, reddish brown, thin
baedded, fissile, micacesus,
giley

gray, with

Sandstone, yellowish gray,
thin bedded,

some black grains, th
fine grained

Shale, like 29, with some
interbedded, fine grained
sandstone

Siltatone, reddish brown, thin
bedded, micacesus

Sandstone, yellow, thin bedded,
fine grained

Thickness feeb

17

w
o

32

%

23




Sample Hoe Ueseription Thickness fest

34 3iltstone, pale gray, thin 17
bedded, gypsiferous

35 . 3iltstons, reddish brown, 25
thin bedded, soft, bloeky

35 3iltstone, like 35 21

37 Siltstone, like 35, with inter 72
bedded ygil@wg fine grained
sandsione

35 Siltstone, like 35, with gypsum 22
veinlets and seaus

19 Sandstone, yellowlsh pink, thin 19
bedded, fine grained

L0 Silvetone, like 38 8

L1 Siltstone, pale brown, thin 1k
beddad

L2 Siltstone, yellow to brown, | 10
thin bedded, platy

£3 Siltstone, reddish brown, thin 38
bedded, soft, chunky

TOTAL MOENEOPI 751
PARK CITY FORMATION Hot measured

Vernal - Red Mountain {section 3)

The Moenkepi formation was measured down the north slope
of Red Mountain in sece 34, To 2 8o, He 21 B,, Uintah County,
itah. The section ig composed of reddish brown and greenish gray
siltstone with interbedded and disseminated gypsum,

HMeasured aseection:

76

e

SHINARUMP CONGLOMERAT

= Disconformity =
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MOENKOPT FORMATION

Sample Noe

21

[e*
L¥4]

ny
LS

29
30
31
32

33

34

Eeggfi?%iaﬁ

Siltstone, reddish brown, thin
bedded to plasy, calcarsous

Siltstone, like 21 but none
ealecareocus, splintery

Siltatone, like 21

Siltstone, light gray, medium
bedded, caleareocus

3iltstone, like 71

Siltstone, like 21, but softer
with thin interbedded gypsum

3ilvstone like 26

Silsstone, like 26, but green-
ish gray

Siltatone, like 26, very soft
Siltstone, like 26

Siltstone, like 26

Siltstone, light reddish brown,
thin bedded to platy with inter-
bedded greenish gray shale

Siltstons, reddish brown, thin
bedded, calcareous

3ilestone, like 33 with inter-
bedded gypsum

ﬁiitséﬁﬁg, like 34

Biltstone, like 3%

Ziltstone, like 34

S3iltstone, like 34 with inter-
bedded greenish gray sypsiferous
siltstons

Covered, red silty soil and
exposures along strike, in-
dieate similar to 38, but
softer

Thiekness feel

35
31
25
31

o




g

Ae=eShinarump disconformably overlying Moenkopi north o

Bew-Hed Mountain capped by Shinarump, light colored
strata at base is Park City Formation.

Fig, B.--loenkopi formation Vernal-Red Mountain

L

£
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SOERNOPI conte

Sample Ho. Deseription Tolskness feet
39 Siltstone, reddish brown, 10
thin bedded, soft, chunky
LG Siltstone, greenish gray, 13
medium bedded, resistant,
gypsiferous
L1 3iltstone, like A0 Loy
L2 Biltstone, like 39, platy 39
43 uwibﬁﬁﬁﬁgg like 39 and LO 29
interbadded
Li. Siltstone, like 39 132
L5 Siltstone, like A0 &
TOTAL MOBNEOPI 734
PARK CITY FORMATION Kot measurad

Whiterocks Canvon {section &)
The Moenkopi section in Whiterocks Canyon, sec. 19, T« 2
Hey Re 1 We, Uintah County, Utah is mostly coverad, but scatiered
cuterope and soll development indicate 2 Lithology similar to
the sections at 8plit Hountain and Red Mountain. The section st
Whiterocks is especially significant because it contains 20 feat
of limestone near the middle. This limestone is reparded as the
eagsternmost extension of the Thaynes formation along the south
flank of the Uinbta Mountains and may be referred to as the
Thaynes tongue of the Moenkopi formation.
Vsasured section:
SHINARUMP CORGLOMERATE 58

= Disconformity =




B

MOERKOPL FORMATION

Sample Ho. Deseription Thickness feet
6 Shale and silistone, reddish L3

brown, thin bedded, micaceous,
glightly ealeareous, one thin
bed of greenish gray siltstone

% Covered, probably like 6 67
Shale and siltstone, like 6, 2
more platy
% Covered, probably like & §50
& 3iltstone, reddish brown, thin 5
bedded, soft, micageous, cale
careous
% Covered 10
9 {Thaynes Tongue) 20
Limestone, lizht gray, thin
bedded, fine grained, argill-
aceous, lower part siliy
% Covered, red siliy soll, 5,0
probably like &
TOTAL MOENEOPL 1,137
PARE CITY FORMATION 255

Lake Pork Canyon [section 3)

At Lake Fork Canyon, secse 206 and 35, Te 2 He, Be § We,
Duchesne County, Utah, the silty limestones, and calcareous
giltstone of the Thaynes are thick enough (179 feet) to be recoge
nized as a distinet formation, and they separate the normal red
beds of the Moenkopl inte upper and lower red bed units, the
Timothy and ¥Woodside formations respectively. The three forma-
tions together constitute the Hoenkepl group.

Measured sections

SHINARUMP CONGLOHERATE 119




o
Yend

o

et

5
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Deseription

Hostly covered, scattered out=
grops of reddish brown, thin
%@%,@ﬁg platy siltstone and
light gray, micacsous calear-
sous silistone

2iltestone, rveddish brown, thin
ﬁ%§§%ﬁ§ platy, ealearecus

Sandstone, moderate red, thick
bedded, resistant, very f”ﬁ%
grained, calearsous, silty

3iltstone, dusky red, thin beddad,
platy, calearsous, soms thin gray

beds near top

: ~‘éﬁ%§, resistent,
very fzﬁﬁ g?@lﬁ%ﬁg galeareous

Sandstone, like 16, bubt thiek
bedded and cross bedded

%éﬁ@gﬁﬁwg %éé&gg %?&%&g ﬁhiﬁ
bedded, some beds platy, some
&@aﬁkgﬁ gome light gray, some
calsareocus

i%%%gm$§ like 1%, some ripple
%&??@ﬁ beds

Sandston 18, light brownish gray
with reddish brown spot 8, thi

bedded, very @iz@ grained, %i%ﬁfk

galeareous; OSiltstons, reddish
brown, gz@% ﬁ%@@% stringers and
spots, medius bedded to thin

%&ﬁﬁ%ﬁ, ripple marked and intere

bedded: £Zhale, dusky ved with
green &tfiﬁ$WWa and spots,
chloritic %%ﬁ micaceous

mpla 20

" éz”ﬁ, gray with brown
5

%ﬁuﬁ along strike rocks
xryal are exposed and

Tl

o
T
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TIHEOTHY conte

Sample Ho Deseription Thickness fest
21 Spot sample; 3hale, dusly red, 5L5 from top
thin bedded, slightly ealcarecus, ef Timothy
micaceous
22 Sandstone, like 20 i1
TOTAL TINOTHY 945
THAYRES FORMATION
23 Siltatone, light gray, thin to L
mediuvm bedded, slightly calear=
eous, with some dolomite, light
brownish gray
24 Siltstone, reddish brown, thin 13
bedded, platy
25 Limestone, light yellowish gray, 50
fine grained, delomitie
26 Limestone, light yellowish brown, 72
medium bedded, silty, dolomitie
with two red siltstone lavers
near basse
TOTAL THAYHES 179
WOODSIDE SHALE
27 Siltstone, reddish brown, thin 39
bedded, slightly calearecus with
interbedded shale, dusky red,
platy, slightly ealeareous
28 Siltstone and shale, like 27, 74
with gypsum and thin bedded
gray siltstone
79 Silvstone and shale, like 27 90
30 3ilvatone, reddish brown and 39
gray, thin to medium bedded,
slightly ealearsous
31 Siltstone, like 30 139
32 Siltstone, like 30, with 22

greenish pray spots, ripple
marks, and spots of sesondary
ecaleite



BewePark City fm. and Hoenkopi group with Tertiary Uinta
fme nonconformably everlying

Fige. 9==Llake Fork Canyon (section 5)
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WOODSIDE SHALE cont.

Sample HNose Description | Thickness fset
33 Siltstone and shale, like 27, 33
greenish gray spots, ripple
marks
36 3iltstone, reddish brown, thin 54
bedded to platy, micacsous
35 HMostly covered, scattersd oute 53
erops of Siltstons, like 34
36 Covered, soil sample, liks 34 70
x Covered, exposures alonz strike 99
of Siltstone, similar to 3L
TOTAL WOODSIDE 712
TOTAL MOENEOPI GROUP 1,836
PARE CITY FORMATION 577

Duchesne River (section 6)
The Duchesne River sectisn was examined {but not measured)
by the writer near the town of Hanna along Farm Creek, secs. 31,
30, 29, 20, and 19, Te 1 He, Re 7 We, Duchesne County, Utah.
The same units described in the lake Fork Canyon section are
present and are litholegieally similar but thicker. Huddle and
MeCann (1947) report the following thicknesses: Woodside shals,
700 to 1,000 feet; Thaynes formation 550 te 650 feety Ankareh

(Timothy) formation 800 to 1,000 feet.

Uppsr Weber Canyon {section 7)
The three-fold divislon of the Hoenkopl greup is readily
recognizable on the Upper Weber River above Oakley, Sumeit County,
Utah in seese 11 and 13, Te 1 84, Re 6 &,

Suetion measured down IJwift COreek Canyon:
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SHINARUNP COHGLOMERATE LO
= Piseconfornlty -
MOENKOPT GROUF
TIHOTHY FORMATION
Sample Fo. Bescription Thickness feet
& 3iltstone, pale grayish red, 1ig
thin bedded, plaiy, ferrie
oxide cement
7 Siltstone, pale reddish brown, 590
thin bedded to platy, friable
ferrie oxide cement, micasceous
& 3iltstone, like 7, but thinner 35
bedded, shaly
9 Shale, pale reddish brown, thin 157
bedded, micaceous, silty, many
beds with fine (%) ripple marks
TOTAL TIHoTHY 900
THAYRES FORMATION
16 Limestone, wery light brownish gray &0
mediunm bedded, some eross bedding,
flaggy, resistant, silty, cherty
11 Limestone and silistone, intere 350
bedded, limestone, very light
gray, fossiliferous, with
unidentifiable pelecypod molds
and siltstone, yellowish gray,
ecalearscus
iz Limestone, light gray, weathers 25
light brownish gray, massive,
perous
TOTAL THAYHES k38
WOODSIDE PORMATION
i3 Siltstone and shale, pale red, 1,180

thin bedded to platy, micacesus

TOTAL WOODSIDE

o
L 3

ot
o
L

ot
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TOTAL MOBNREOPI ¢




PARE QITY FORMATIOY Hot measured

Lower Weber Canyon {seection 8]}
ik good section of the Moenkopi proup ls exposed along

the Unlon Pacifie railreoad tracks in the Lower Weber Canyon,

<]

between Horgan and Devil®s 3lide, secs. 23 and 24, Te & He, Re
3 Be, Horgan County, Utah. The Timothy formation of the Lower
deber section lis of specisl interest becauss it is composed of
interbedded brownish gray, fine grained sandstone, which has the
aspect of the type Timothy sandstone in southeastern Idaho, and
reddish gray shale and siltstone, which have the aspect of the
unit ceccupying the same position in the segquence nsar 3alt Lake
City and in the Uinta Mountains. This lithologlec change from
%?@ﬁ@&iﬁ&ﬁ@ly sandstones ln southeasbern Idaho to interbedded
sandstone, siltstons and shale in the Lower Weber Canvon to
predominately siltstones and shale near Salt Lake City and in
the Uinta Hountains 1 regarded as lithofacies of the same fore
mations This facies ?@}ﬁ%i§ﬁ§§i§ plus the similar position in
the sequence explains the extension of the name Timothy into
northern Utahes

Feasured sectiong
SHINARUMP CONGLOMEHATE Vi)

= Disconformity -




s
ik

TIMOTHY FPORMATION

Sample Hoe

i

el

>
P

=

10
11
12
13
14

15

Deseription

Sandstone, shale and siltatone,
interbedded, sandstone, brownish
gray, fine grailned, guartz: and
shale and siltstone, grayish red,
micscgsous. Individual bads vary
from a few inches to about & feets
entire unit about 507 sandstons
and 5070 shale and siltstone

TOTAL TIMOTHY

HATNES FORMATION

YMostly covered, scatterad oubte
erops indleate interbedded
limestone, medium gray and
shale, pale reddish purple
and greenish pgray

Shale, greenish gray, thin
badded

Limestone, medium gray, medium
bedded, argillaceous

Shale, grayish red purple,
thin bedded, calcareous, ripple
marked

Limestone, like 4

Shale, like 3

Limagtone, like 4

Shale, like 3 and 5

Limestone, like 4

Shale, 1ike 3

Limestene, like L

Shale, like 3 and 5

lestly coverad, scattered oute
grops indicate interbedded
limestone, and shals, like

3s by, and 5

Limestone, like &4

Thickness feet

785

1,050

10

&w

Al
= O WPy
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P
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O

Limestone, medius gray, massive,

medius grained

Shale, dark gray, thin bedded,
salearsous

Limestone, medium gray %o
browniah gray, oe éi&ﬁ bedded
w@ massive, : e%&i r grained,

argillacenus

Limsstone, i&&% ﬁ?% fossiliferous,

1a] ran @53

Limestone, like 27, fosailiferous,
*ﬁ?ﬁ%ﬁﬁl i&@l& pelecypod molds

Limeston %3 1ﬁ% ?
partings

Shals and silistone, interbedded:
%@iﬁ%@ﬁﬁﬁﬁ pale \yish red %m?%iﬁg
thin é%@é%ﬁg galearaous, and shals,
yish red, ripple marhked

ZM%%
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§

m
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A¢—~Waodside formation

BeweThaynes formation

Fige 10.--Lower Weber Canyon {(section &)






73
PHOSPHORIA PORFATION Hot measured

Parleyts Canyon {section 11} and
Red Butte Canyon (section 9)

A composite gection of the Moenkeopl group was cbtained
asar Salt Lake Citye The Timothy was nmeasured in the mouth of
Parley's Canyon, secss 74, and 25, Te 1 5., Re 1 Bo, and the
remaining formations of the group were measured at the top of
Red Butte Canyon, secs. 10 and 15, T. 1 He, He 1 B« The Red
Butte section was measursd along a dugway road which leads to a
bulldozed treneh in the Park City formation. This loecality
provides the best exposures of the Thaynes and Park City Formae
tions known to the writer anywhere in the Vasatceh Mountain
raglion.

The section at the top of Hed Dutte is alse of special
 interest because there are exposed 06 feet of greenish gray
shale and gray limestone between the base of the Woodside and
the teop of the Park Cityv. These shales occupy the same position
in the sequence and are lithelopiecally similar to the Dinwoody
formation of southwestern Yyoming and are thersfore considsred
by the writer to be @h@ southernmost known extensiosn of the
Binwoody formation.

Heasured sections
SHINARUMP COHGLOMERATE
« Disconformity =

HOENEOPI GROUP




TIMOTHY PORMATION

Sample Hoe

19

20

Siltstone and sandstone, reddish

Daseription

to purplish brown, thin to

medium bedded, some spots and
sones reduced to greenish gray

Siltstone,
Siltstone,
Siltstone,
Silustone,
Siltstons,
Siltstone,
Siltstone,
3iltstone,

Jilustone,

Siltstone, !

Siltstone,

Giltstone, |

Siltstons,

Siltstone,

8ilistone,

3iltstone, 1i

Siltstone, ]

Siltstone,

8iltstone, 1i

marks

diltstona, !

like
like
1like
like
1like
like
like
like

like 2

19
19

19, micaceous

22

22

22

22

20, ripple

20

TOTAL TIMOTHY

Thickness feet

635

33
30
31
33
17
32

35
31
39

97
76
93
91

13

1,083



THAYNES FORMATION

Y

Thickness fac

%
e

o
e
[
[

Sample No. Deseription

P
f

L 31ltstone and limestsne, silt-
gtone vellowish gray, thin
bedded to platy, very calearecus
interbedded with limestone,
brownish zray, medium bedded,
with unidentifiable shsll
fragments. 755 siltatone

2 Siltstone and limestone, like 20
1, 50% silustone

3 Siltstone and limestone, like 17
1, 70% siltstons

& Siltstone, yellowish brown, 72
thin bedded, platy, none
ealecareous

5 Siltstons, light yvellowish 37
gray, thin bedded, c¢alcareous

& Siltstone and limestone, like 31
L
7 3iltstone, like 5 32

& Shale and siltstone, ysllowish iz
gray, interbedded, thin bedded,
nonegalearecus

Limestone, light gray, medium
bedded, medium grained

o

16 Limestone, yvellowish gray i1
(weathers yellow) medium
bedded, blocky, very
argillaceous

11 Limestone, light gray, medium 9
vedded, fine grained and light
yellowish gray, argillaceous

1z Limestone, like 11 30

13 Limestone, like 11, 903 15
argillacsous limestone

1 Limestone, like 13 55

i5 Limestone, like 13 36
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TUAYHES cant,
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%
3

28

%

?‘
2

30
31

Sample Ho. Deseription
& Limestone, like 13

Limestone, like 13

Shale, reddish brown,
splintery

Limestone, like 13
Limestone, 1iks 13
Limastone, 1ike 13

Shale and limestone, shale,
reddish brown, interbsdded
with limestone, reddish brown,
medium bedded, goarse grained,
grystaline; and limestone,
yallowlsh gray, argillacecus,
80% red shale

Limestone, like 13

Shale, reddish brown, thin
bedded

Limestone, like 13
Shale, 1like 24

Limestone, medium gray, (weathers
light gray), mediun bedded, medium
to fine grained, argillaceous}
Unidentifiable fossil fragments

Shale and limestone, shale,
reddieh brown, splintery and
limestone, medium gray, mediuvm
bedded, argillacsous; Y0%
ghale

Limestone, iaterbedded, thin
bedded, light gray, fine grained
and yellowish gray, fine grained,
argillageocus

3hale, brownish gray, splintery

Limestone, like 27

Il
frest

)
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o
%
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17
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14
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gresnish g
gplintery
li%@gw§Mw, @%éiaﬁ hfa ¥, medium
hedded, argillacsous

Limestone, medium gr
yellow), medium bedd
grained, argillaceocus

L
o
B
=
o
X
5
&
ﬁ%
fois
@
oy
o
vy
i
Sf

le%%?ﬂﬁﬁg gray {weathers
yellowisgh f?ﬁ? s thin %o

%@ﬁaaﬁ bedded, {ine graines

argillacesus

hals, like 3%

Limestone, like 35
Limestone, like 35
Limestone, like 35

Shale and limestone; shale,

graenish to yellewish gray,

caleareous, and i%&%@%ﬁﬁ%§

medium gray, medium bedded,
argillacaous

Limsstone, like 25

Shale and limestone, like LO

Limestone, like 35 with a few
shale beds like AU

Limestone, medium gray {weathers
brown te yellow), medium %%ﬁé%&@
Tine grained, argillacecus

Limestone, like L4 with gresnish
&fﬁ;f vary arg i&l&agaagﬁ shaly

limestone

Limestong, Wt g {weathers
yellowish gray), medius bedded,
%??%iiﬁﬁ%@é@

Thie
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THAYHES eonte

Sample Ho.

&7

o

ke

49
50

51

5k
55

56

i
o

59

Degeription

3iltstone, medium brown, medium
bedded, non-calcarecus

Covered; Float sample, similar
to 47 but ealearsous whers not
weathered, interval probably
containg mostly shale

Limestone, light gray, medium
bedded, mediuvm grained

Limestons, like 49, but brown-
ish gray, with secondary chert

Limestone, brownish gray, thin

bedded, fine grained, argillaceous,

with a few beds like 49

Shale and silistone interbedded,
shale, reddish brown, platy, and
siltstons, brownish gray, medium
bedded, 70% shale

Shale and limestone; shale,
greenish gray to brownish gray,
splintery, calecaresus, and
linestone, medivm gray, medium
bedded, arzilliacecus

Limestone, like 46

Covered, float sample, probably
like 55

Hudstone, reddish brown, thin
bedded

Hudstone, similar to 56, weathers
light reddishk brown

Shale and limestone, shale,
brownish gray and greenish
gray, with interbeds of lime-
stone, brownish gray {vellow
weathering) silty, argillacecus

Limestone, light gray, medius
bedded, shell coquina
Terebratuloid brachiopods

Thiskness fest
156

Th

39

28

10
39

L2
&7

36

13
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Limestone, like 5¢
with greenish gra;
gray shalej

Limestone, like 59

& %

Shale, vellowish Lo greenish

Shale, greenish te brewnish

gray, silty, ecalcarsous

Limestone, medium gray {weathers
brownish gray}, medium bedded,
fine to medium grained, fossil-

ifercus, Meakoceras zone:

Shale, yellowish brown, silty

Limestone, like 6L, fossils
not identifisble

Shale, like 65 with some very
silty argillacecus limestons

Shale and limestone, like 67
Zhale and limestone, like 47

o

Shale and limestons, like 87,
and sonme linmestone iig% &6

Shale and limestone, like 67
Shale and limestone, like 67
TOTAL THAYNES

WOODSIDE PORMATION

73

Silvstone and shale, reddish
brown, thin bedded, some bads
micacesus

Siltstons and shale, 1like 73

Hostly coversd, seattered
sample, and float like 73

Thigkneas fest

S
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76 Shale, gresn, thin bedded, 22
in part slipsoidal
Vil Shale, like 76 33
7€ Shale, like 76, one 6" be 25
yellow, argillacacus 1imestone
79 Shale and limestone, int 17
bedded, shale, gf@%ﬁﬁ%h
like 76 and limestone,
gray {weathers yellow),
medium bedded, Tine k?giﬁﬁéﬁ
aygillagecus; 5 hals
TOTAL DINWOODY g6
TOTAL | GROUP 3,669

Hot measured

Cephalopod CGuleh {ssection 10}

A good sectlon of the Hoenkopl group is exposed along

front between Dry Canvon and

OE o iy s [P ¥ T g & s 4w HE I {x o
Canyon near 3alt lLake City, in Te 1 He, He 1 He

although considerable care was taken, sone repsti-

- bads may have bsen overlooked.

)
s@i&%"z
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TIMOTHY FORMATION
Sample Hoe Description Thickness feet
2 3iltstone, pale reddish brown 170

with spherical gresnish gray
spots, massaive, calcareous

3 Sandstone, gravish red purple, 300
&agai¥@$ very fine grained,
migaceous, quartz

13 Siltstone, pale reddish brown, 8L.5

@hiﬁ bedded, calcarsous,
several ripple marked %aés

TOTAL TIHOTHY 1,315
THAYEES FORATION
5 Limesstone, 1light slive gray, 280

@@@%§’g &?mziiﬁg%éﬁﬁg alter=
Mwwiﬁg thin bedded limsstone
and red siltston @ near Lop

6 Linestone, shale and gii%%@ﬁ%@g 178
interbedded; limestons, light
brownish gray with erinoid stens,
%%&1@3 light olive gray, splintery,
and giﬁﬁ@iﬁﬁ%; pale ?&ﬁﬁlﬁﬁ brown
Pentagrinug?

7 Limestone, medive grav {weathars 375
yellowish gray}, platy, silty,
Aﬁﬁ%il£1@fﬁ§$, undeterminable

de

8 aimgﬁaaﬁ igg;@ gray, masgsive, L25
ne %ﬁ%zﬁ@ﬁ; fosslliferous,

ﬁgf@iyﬁ tulodd brachiopods,
Honotis?

g Limestone, medlum pray {weathers 12
yellowish @%ﬁjéﬁ medium bedded,
%??iii&ga&uﬁi Tosailiferous,

%@ﬁ%%;f%”mg
10 Shale, yellowish gray, splintery, 50
galearsous
11 Limestone, medinm zray (wsathers &0

light g%&f}, thin bedded, argillacesus



Sample Ho.

1z

13

14

15

16

17

19

Deseriptior Thickness feet

Limestone, medive light gray 160
(weathers light brownish gray),

magsive, cherty, fossiliferous,

broken brachiopod fragments,

Terabratulsides?

Shale and limestone, intsre 360
bedded; shale, yellowish gray,

platy, and limeatone, lipght

gray, madium bedded, arrilla-

CBOUEe

Shale and limestone; shale, 0

light olive gray, with a few
veds of limestone, medium gray

Limestone, medium gray (weathers 20
light olive gray) thin bedded

shals, light olive gray (weathers 90
brownish gray) micacecus

o

Limestone, medium light gray
(weathers brownish gray),

medium bedded, fossilifercus,
Heelkocera
- Isekoceras sraci

&

Limestone, medium light gray, 173
massive

[
m

Jiltstone, grayish orange pink
to yellowish gray, massive,
galoaresus

TOTAL THAYNES 2,636

WOODSIDE FORMATIOW

20

Shale and siltstone, pale L10
grayish red, thin bedded, platy,
gypsiferous

TOTAL wWOODSIDE £10
TOTAL MOENEOPI GROUP 4,361

PARE CITY PORMATION Kot measured
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Gulch {section 10), |
canher,



the Yeeslko

A poorly exposed and incomplets seetion of the lower

%

n the Gold Hill Distriet, about sees., 7 and

Sy

is present

Se, He 19 ¥W., Tovele County, Utazhe At this locslity
lower part of the section is present, the upper part

eroded off and is nonconformably overlain by Tertia PV

tions are recognizable and

Woodside and Thavnes forss

geras zone ls present. Nolan {1935, pe 42) reports

R A U A St
less than 50 feet of Triassie, but about one half mile north of

the loeality mentioned by him a greater thickness is present,

the measured section of whieh is given below.

TERTIARY

Heasured section:

Hot mesasured

- Honeconformnity -

GOENEOPI qroup
THAYNES FomaTION
Gample Ho. Deseription Thickness feat
i Limesteone, medium gray to browne &
igh gray {%%& thers &r&%ﬁ} medium

B

St

k¥

@a thin bedded, medium ﬁ?ﬁ&ﬁ@é
111&%%&%3, %@%$iii&tﬂ$a$§
Ygekoceras?

Shale, pale green and brownish &
red, crumbly

Limestone, brownish gray (westhers 20
brown), %ﬁéiaﬁv%ﬁgﬁﬁé medium

ﬁ?&xﬁ@ﬁ &f*lii&é%&ﬁ@, foasgil-

&fﬁ%ﬁﬁﬁa unidentified pelecypods

Shale, g?@@&i%ﬁ gray, calecarsous 17
Shalae, h%;@ﬁi@ﬁ red, siliy 17

Limestone, like 3 2




THAYHES conte.
Sanmple Hoe. Description Thickness fest
7 Shale, like 5 29
g Limestone, like 3, &
Tergbratuloild brachiopods
TOTAL THAYHES 103+
WOODSIDE FORMATION
G Shale and siltstone, reddish 358
@xﬁ@ﬁ, thin bedded, seofe,
erumbly
TOTAL YOODSIDE 358

TOTAL MOBHECPI GROUP LG1+

Hot measured

Currie = Dolly Varden (saction 15)
The most complete section of the lower Triasssic sequence
s far reported in Elko County, Nevada occurs in Goshute Valley
about & miles north of Currie, Nevada near the Dolly Varden
Antieline, approximately secse & and 9, Te 29 o, R &L Eo This
section of definite miopessynclinal aspeect extends the misgeocs

synelinal facles farther west than has previsusly been damone-

b

he gray, yellowish gray and brownish gray limestones

¥

ghratad,
and the greenish gray shales have a Thaynes appearance and
contain a typieal Thaynes favna. Ho units with the lithoestrai-
graphie poaition and aspeet of the Timothy, Woodside or Dinwoody
are definitely recognizable although some of the greenish gray
wles near the base suggest Dinwoody. However, similsr shales
oceur in the Thaynes and the whole seguence iz probably vounger
than youngest Dinwoody since the Heekoceras sone occurs only 81

feet above the base, The entire sequsnce below the Shinsrump
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conglomerate and above the highest Permian strata is here tentae

tively referred to the Thaynss formation.
Heasured sectiong
SHINARUMP? CONGLOMERATE
= Disconformity -
HOENKOPI GROUP
THATHES? FORBATION

Sample Ho. Deseription
il Dolomite, medium gray {(weathers

yellowish gray), medium bedded
fine grained, saccharoidal

12 Limestone, medium dark gray,
thin bedded, fine grained

i3 3iltstone, vellowish olive gray
to purplish red, thin bedded,
platy

14 Dolomite and limestone, vellowish

olive gray {(weathers reddish
brown), thin bedded, platy, silty,
fossiliferous,

Honotis?

15 Linmestone, medium gray, medium
bedded, fins grained

16 Limestone, lizht olive gray,
thin to medium bedded, fine
grained, very silty, fossile
iferous, very abundant

Linszula

17 Limestone, medium gray, medium
bedded, coarse grained, fossile
iferous; poorly preserved,
unidentifiable cephalopods,

Pleurophorus bregeri

18 Shale, greenish gray to yellowish
gray, soft, ecrumbly

19 Limestone, yellowish olive gray,
medium bedded, silty

L2

Thickness feet

23

36

180

128

177




25y
!

G

7 N T Jpes
Desgription

Covered, probably soft shale and/
or giltstons

20 Limestone, like 19

21 Covered, float of limestons, 319
yvellowish gray, thin bedded,
silty, and siltstone, light
brewnish gray, platy

22 Limestone, wedium gray to light 117
alive gray, medium bedded, fine
grained, silty

Shale and siltstone, light olive 105
gray to medium olive grav, platy

Tk
Yo

2k Limestone, medium gray with browm 27
stroaks, medium bedded, medium
grained

25 Shale and siltstone, greenish gray, &5
thin bedded, platy

26 Limestons, light elive gray with 24

veown mottling, medium badded,

coarss grained, fossilifercus:

unidentifiable shell fragments,
probably brachlopods

27 Shals and siltsbone, like 25

.@Qm
L B

m
& b

Limestone, light olive gray
ith brown mottlilng, medium
pedded, coarse grained

o

29 Shale and siltstone, like 25 23

36 Limestone, like 28 3

pie ?
“MZ&

&

1 diltstone, vellowish gray, thin
bedded, platy, micaceous,
galearsous

Limestons, medium gray with 13
brown mobtling, medius bedded,

medium grained silivy

Kad

Siltstone, like 31 10

Yl
St
L&
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Desceriptisn Thickness fvw
Limsstone, like 28 2
is
Siltstone, like 31 i1
Li%%%@ﬁﬂﬁg like 28, very fossil- 8
@wéag
Siltstone, like 31 30
zim%@%aﬁ@ﬂ mediuve light gray i1
with brown %%r%@kgg mediun
bedded, mediwm grained, fossile
iferous,
Pasudomonotis?
Siltstone, yellowish gray to light 20
brown, thin bedded, platy ﬁiﬁﬁ%@%ﬁﬁg
very calcareocus
Limestone, very light gray with 10
brown strsaks, med iﬁﬁtgﬁﬁﬁﬁﬁg
very fine grained
%z%}y coveresd, scattered %%ﬁ@f&g% 283
%% float of izﬁﬁ greenish g
calearsous shale @ﬁﬁ ﬁ“&?&%? ar@gg@
pink, ealearsous siltstone
Miﬁgagﬁﬁﬁﬁ medive dark gray with 10
brown mottling {weathers brown)
mgéé@& %ﬁéﬁ@éﬁ medium grained,
ﬁ?@iii @%@ﬁﬁ, Z@%ﬁilif@?@%@;
g1

I3 PEREIAN wuot

measured



Fige 13ew=Currie~Dolly Varden (section 15) U{{Qrmost
gone at three small Juniper

Permian on extreme right, Mﬁekaﬁeggg
trees near center, alternating limestone and siltstone on ridge
at extreme left represent samples 34 to 4L in measured section.



90

Peguop Range {section 16)

% falr but incomplete Triasale section was measured on
the east {lank of the south end of the Pequop Hange, Elke County,
Hevads, &??f@ﬁi&&%%l? gsec. 25, Te 31 He, He G4 E. and secs 30,
Te 31 He, He 65 Be This section was first discoversd by Profe
gssor Harry e Whesler of the University of Washington while he
was engaged in geoclogieal reconnalssance for Phillips Petroleum
Company. The sectlon was measured by Professor Yheeler and the
writer.
| This section, though incomplete, was lmportant in pointe
ing out the oceurance of a considerable thickness of Triassic
gsediments in northeastern Hevads and stimulabted the search which
led to discovery by Whesler of the more complete Dolly Varden
VYalley section {section 15} and several (as vet unmeasured) sece
tions in northern Blko Countve

Heasured section:

Sample los Desaription Thickness feet
1 Sandstone and silt stone, reddish 165

gray {weathers reddish brown),
wedium to thin bedded, fine
W?@ﬁﬁ@ﬁ with a few ﬁ% to 1t
beds of mgﬁiﬁa gray, medimm
grained limestons

e

Siltstons and 32{%3&@%%9 ailt=
a%@ﬁ%, medium brownish red,

thin bedded, sandy, interbe sdded
with line &%ﬁ? 8, @rﬁﬁﬁéﬁé gray,
fine grained, %?ﬁill&g@&&gg silsy

gl

3 Jandstone and siltsione, medium
to light gray, thin fﬁ*t&z&ﬁ‘@ very



[

o

T

11

iz

aohnt
k3
k-

©
ﬁsww

Daseription
fine grained ealeareous

Shale, drab greenish gray, lam-
Inated, aplintery

3iltstone, light gray {(weathers
brownlsh gray) irregularly thin
vedded

Sandstone and siltstone, medium
gray to reddish gray, thin
bedded, fine grained

Limestone, yellowlsh gray to
greenish gray, medium bedded,
fine grained, argillaceous,
silty, fossiliferous, uniden-
tified cephalopods

Coverad, probably like 6
Limestone, medium to dark gray,
medium to thick bedded, medium
grainsd

Siltstone and sandstone, medium

gray (weathers reddish gray} thin

badded to platy, fine grained

Shale and siltstons: shale, drab

green, laminated micaceous, silty,
interbedded with siltstone, medium

to light gray (weathers reddish
grayl, arenacecus, calcareous

Limestone, wedium to dark gray,
medium bedded, fine to medium
grained, argillaceocus

Limestone, medium to dark gray
{weathers greenish gray) thin
bedded, fine grained, argilla-
geous, siliy

Limsstone, light to medium gray,
medium bedded, fine to medium
grained, porous

Thickuess feet

200

185
39

9

86

97

3G



Pt i L
THAYHEST sonte

gy
3

Dasceription

1L Sandstone, brownish red %o browns

g

ish gray, thin bedded to plauy,
fine grained, silsy

15 Sandstons and limestone}; sande
stone, medium to light gray
{weathers reddish gray}, thin
bedded, fine grained, silby,
czleareous, interbedded with
limestone, medium gray, thin
bedded, fine grained,

arpillacesus

Covered, probably simllar to 15

16 Limestone, brownish gray, medium
bedded, medium to Tine grained,
argillaceous, fossilifersus,

Hsekoceras zones
Sie

X Govered, probably

= Disconformity =

PHOSPHORIAY

similar to 15
TOTAL THAYHES?

Thickness feet

o

=
F

176

140

[ ]

[
479

Hot wmezsured
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HEGIOHAL ROCK CORBBLATION

The regienal rock unit relationships are shown by ths

stratigraphic cross sections pages 107 and 108,

The typical Moenkopi formation of the Colorado Plateaus
ean be traced in almost sontinusus subterops along the south flank
of the Uinta Mountaine where the marine btongue of the Thaynes
formation separates the red beds of the Moenkopl into upper and
lower red bed units, the Timothy and Woodside formations respecs
tivelys These three formations of the miecgeoasynclinal facles,
Timothy, Thaynes and Woodside, have been designated by the writer
{1950) as the Hoenkopi Group. The validity of this rock unit
gorrelation is further substantisted by the presence throughout
the area of the overlying Shinarump conglomerate and the under-

lying Park Civy, Phosphoria or Raibab formations.

The Shinarusp and Chinle formations can be recognissd
throughout all of Utak and parts of northern Arizena, western

Wyoming and southeastern

Colorado, eastern Hevada, southwestern
Idaho. The stratigrephie position snd lithelogle identity remain
very much the same over the entire area, The thickness of the
Ghinle increasss slightly, but net remarkably, westward.

In southeastern Idaho Hansfisld {1927]) has used the

106



Cross R ERRNRRARA 107

Mtn. 1 AT E
SCALE : Vertical 1"= 800’
Hasrker) Horizontal I = 38 Mi.
@ Meekoceras Zone
Sp“f T T
vitn © st
Redz (M7 Tafhit 1
mitn. Rk i e YRR RA RARY! L
, AR S TLRRLIL L f‘?
Whiterocks4 i'l'.llli‘lxwlt R ki I“ il l)!

| el T 1 ‘w!!']o
%8'?&5 e SRR s T

111 ["
RARRR FURERA T ARRA RARRARARRA
DUChQSﬂE‘G i:»||‘i‘):l:|!‘ i " 11 1 »_L”H-i ﬂ" 'lllllll‘él' IL_'J

-
2.

Upper - [Tt T T A T
Weber L R il MHHHM WU

Wooq, ,ae

voo

Chinle Timothy Thaynes
et

.‘: ;._ oo

Wasatch  ([Immmnrarm T Ty RUAE AL RS AT T A (AR
Vtns ml l'l w'A I "'I " M'! ]! n!‘” ll*ll P! 'l“ﬁ: | 'lnl‘ ln‘”: “Iui‘ Wi -It ju

il
9,1

“NShinarump

=
b
S~

/ g
i

Gold Hill 13

s

/
/

JFHD 1'\\”"4“’)“)‘1 s A T yl HIT f:'
B NS HHE i 1'}1”1' e h"!:l‘ll:il Ll

Phalen g [T
Dolly Varden || R

14 .--E.-W. Stratigraphic Cross Section from Northwestern Colorado to
da

Figo
Northeastern Neva



108

yeaqn UJIS3SaMUINOG

0% OUBPI UJ931SBOYANOG WOJIF UOTA09g ssod) OTydealdTieilg °S-°N--°GT °3Td

=== >

=Y i l|.|l|
=== —= ==
- . e
e —= ——=
=T 1 P
1 — T
== =| BE=
== B —
.|~|. mm 2><Ilr - I.p“dﬂ

I
i!

3INOZ sos520y90m ©)
IN 0G =l 3TIVDS TV.LNOZIJOH
00Z1=ul FTIVOS TVIILY3A

5 = B= L e =
= = = T s o, B
= ,, = i e ‘,\..--./-W
rnw.. e WH = JWNYYNIHS ==

B rees

LR R

B
L0 1 I B

afi5 o
oY
sl

el

1

, 8 11’86
LY d393M SNIVLNNOW
OHVdl 3§ d3ddN  HDOLVSVM

37INIHD

%]

6€
NOANYD NOIZ




rump elsswhere,

b eorrslat

ication of nanes

Chupwater forsation in Yyonming and the Spearfish formation in

South Daksta. The name Spearfish, having prierity, should per-

haps be used in lieu of Chugwater in Wyoming: %ﬁ%%?%rg thig
t offered as 2 specific recomuendation at this

times

\~

in parts of western Wyeming the Shinarump conglomerate
gannot be recognized, but the Thaynes formation is present. This
leaves zn uninterrupted sequence of red beds, between the Thaynes

g

and Hugget formstions, which contains the rock equivalents of
both the Chinle and éiﬁ@%ﬁj formabiong.

The name Pope Agle was used by We Co Enizghs (1901, pe
359} to refer to some of the beds contained in this unit,
the exact content of rock included was not, snd has never been
adequately defined. Wilmarth (1938, p. 1042) recommends that

the name Jelm as proposed in an abstract by 3. He Enight (1917,

pe 168) be used instead of Popo Agle, “because of objectional

pronunciation and inadequate definition®,
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dafactory time rock base for the Triassic system

1
has not yvet besn determined untain Heglone The
Trisssic-Pernian boundary is usually placed between the limes

isenkopi lithologles.
The Permzian lipestones immediately below this boundary

usually contain upper {but not uppermost) Permian fessils. The
i 4

but these do not secur nesy the base of the formation. In mogt

seetions the lowest good diapgnostic Triassie fossils cceuwr in
usually several hundred feei above

strate conbaining dispnestic Permian fessgils.

£ g

i disconformity sometimes occurs at the base of the

Hoenkopi, and it has been common practice to assign the missing

uppermost Permian interval to the hiatus at the base of thi

=

diseconformity. However, in most localities the writer has found
1istle real evidence for this diseonformityy it is his beliel
that a hiatus is sore often plased hers in the seection to

acsount for the missing time rather than because of any physleal
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s it necessary %o ascount for the missing upper Fermian

el

interval by a hiatus? Hot necsssarily. It i3 true that a

fairly abrupt change in lithology occours, and that the beds

above this chanpge closely resemble those lithologiss higher in
the secbion which are demonstrably Triassiec. However, this
ehange in lithology (and therefore in sedimentary environment)
did not necezsarily cceur at precisely the beginning of the
Triassie Period, in faet, it would be the oddest kind of coine
gidence if it hade Therefore, it must be recognized that ths
exact position of the Permo-Triassie boundary is not known and
that with our present methods 1t eannot be accurately deternined.
One possibility of deternining a bisestratigraphic base for the
Triassic is in northeastern Hevads, where He E. Wheeler (personal
gommunieation) reports a considerable thickneas of fossilifercus,

pre-jlzakoceras, Triassic strata.

Until more sultable griteria (biocleogie or othar) ave
available it seems advisable to continue to place the Permian-
Triagsiec boundary between the Kaibabe-Park City-Phosphoria vnits
and the Hoenkopieioodaide-Dinwoody litholegies, but always with
guastion and with the realiszation that the lower part of these
so ealled Triassic units probably contains some beds which wers

deposited during late Permisn tims.

The Moenkopl formation and group is gfzﬁgz?aiiw Lower
Triassic although the lowermost part may extend down into Upper
Permian, as discussed above, and the uppermost part say sxtend

inbo Hiddle Triassice
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Fossils, except for petrified wood which can be found at
aimest every losality, are rare. Logs fifty feet long and twe

and one-half feet in diamweter and fern impressilons are reported

In Menument Valley, Utah, Baker {1936, pe LG

sopether with eyead fronds. In the Havajo country Gregery

&

{1917} reports logps, cvead leaves, unidentifiable bone frags

and at one locality, pelecypods. Regarding the pelegypods,

Gregory {pe 41} quotes & personal commu
Stanton in which 8 n states that one specimen "ig almost
gartainly marine.” However, Heeside, in 8i11uly and Resside
{1928, pe 67), resbudied this specimen, and concludes that it

is, like the others in the original cellesetion, a fresh water

A1l investigators who have studied the rump have
goncluded that the fermaition represents deposition by streans
on & surface of low ralief., OCregory¥s ideas ars pub forth in
%%ﬁ%ﬁ&l of his papers and are perhaps best summed up in his
work on the San Jusn gountry {1938, pe 49) where he states:

The physisgraphic conditions wundsr which the
Shinarump was deposited are dilficult te visualigze.
What conditions could be 8o porsistant and so mie
ﬁﬂy& as to persit the depositlon of a thin shest of

terial %a%@%@i&%iﬁ alike oyer thousands of square
%&Z@g in §?a&, Arizona, and Yevada? The lentis ﬁiﬁ?
bedding, the @ﬁ?é@% lateral and vertical ﬁ%ﬁﬁg%ﬁ
compasition and texture, and the abﬁéﬁﬁﬁ of ﬁhiﬁ%
é%@%giﬁg §@i§ to & langd surfsee of slight relief
ovor which inbtermibient and %?ﬁ@ﬁ@fﬁ% stroamsg,
perhaps ﬁiﬁ& ?%?&%ﬁg@% gbreans of fluctuating
voluse, 2ll flowing in poorly defined ﬁ%&ﬂﬁ%i%;
@@mﬁﬁgéﬁﬁﬁé and deposited material available for
distribubions,
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Gilluly and Reeside (1928} ascribe a continental erisin
to the Shinarump and state {p. 67)

. The numerous lateral and vertieal variations of
the Shinarump conglomerate and its ag@af@ﬁ%%y COne
formable position beneath the Chinle formation, which
is definitely continental, point to 3 continental ore
igin for the Shinarusp conglomerate alsos. The evi-
dence is not conclusive, but the improbabilities that
arise on a postulate of marine origin seem so great
that the sevidence cited appears suificlent. A marine
Lransgression extending over 100,000 square miles
(the nminimum areal extent of the Shinarump conglome
erate) would be expected to leave offshore sediments
and marine fossils.

Baker (1946) agrees with Gregory. He summarizes (p. 60):

This widespread relatively thin formation with its

coarss sediments, irregular bedding, and eross bedding
appears to have been deposited by shifting streams upon
& suriace of slight loeal refief: the scurce of the
sediments is not known.

Stokes {1950) regards the Shinarump conzlomerate as
fluvial and postulates its origin as an extensive pediment
deposits |

Although each of the above writers are in panaral ssroge
ment regarding the origin of the Shinarump, they are also im-
pressed by the thinness, wniformity, and areal extent of the
deposit and all regard it as an unusual if not unique example
of fluviel deposition. This vnusual aspect of the Shinarump
requires the brief consideration of other possible origins.

The sand deposits upon modern beaches and ancient depos=
its, such as the Saint Peter sandstons of the northern midecons
tinent region and its lateral equivalents, and the Tensleep
sandstone of Wyoming and its lateral equivalents, which have
long been regarded as the beach facies of transgressive or re-

greseive geas, are not altogether unlike the Shinarump in some
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of their g&ﬁ@?&i aspeats,., How
both the Saint Peter and the Tensleep are much better seried
than the Shinarumpe. Both the Saint Peter and the Tenslsep
thicken and grade intse finer clastic and carbonate lithologlesg
such lateral thickening and gradation has not been ohserved n

stern margin is as vet

the Shinarump, although ite original
unknowns Lasmar (1927} reports that c¢ross bedding and ripple

re in the Saint Peters Thiel

marks, though present, are ra
{1935} states that minor disconformitiss within the Saint Peter

are suspected, but have not besn observed. Berkey (1906] reports

& considersable marine fauns {ron the Saint Peter at seversl loe
ealities in Minnesota, %iﬁﬁaggigg and Misssuri., P. 0. Wilsen

} has eollected Pusulinids from several

&
S

{personal communication

& above characteristies of the

loealities in the Tensleap.
Saint Peber and Tenslesp are sufficlently different from those
of the Shinarusp to suggest that the physiesl envirenments of

deposition were not entirely the same uite possible

beach sand deposition.

The deposition of the unifera blanket-like Shinarump on
a stable bottom { marine or lacusirine) as a subaquesus sand
desert, worked and reworked by waves and currents, would explain
the lithologic characteristics of the fﬁfﬁ%@iﬁﬁ better than the

r

transpressive or regressive beach sand hypothesis. On such &

i

would be shifted about

v:sé

stable botton the availsble rosk wasta

@

by waves and currents, the unstable minerals destroyed, and the

finer clastic material would be winnowsd sut and carried to an
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However, other possible physical environments, especlally stabls
Lo o s oK o i e T Ty TN e 58 e ey N 1% STy
bottom deposits, eannot be enblirely discounded; and the Shinare

mp may include areas where the specific depositional environ-

Hest stratigrephers who have congerned themselves with

the problem of the age of the Shinarump have assigned all of
Hiddle Triassic time to the hiatus represented by the discone
formity at the base of the Shinsrump and have regarded the fore
mation itselfl as the "hasal conplomerate” of the Upper Triassic
cyele of depositions This implies that the Shinarump is & two
process type of conglomerate, deposited as 2 saparate episcde
and at a later date than the lateral corrasion surface upon
which it restse

Gilluly and Reeside (192¢, p. 67) and the writer have
actad numerous minor disconformitiss or diastems within the
uaits It is the writer's opinion that these disconforaities
within the unit, individually or collsectively, may have %g much
or more time significance as the more spparent disconformity at
the base, and that the Shinarump is & Yons process® type of con=
glomerate such as deseribed by Mackin (1950, pe 62) vather than
& ¥two process® type. This opinion lg also held by Stokes
{1950, pe 97) who states:

It is illogiesl o assisn the wneonforaity to one

period and the gravel sheet 4o a mugch later perisd
sust aa 1% is illogieal to assume that cutiing of a

pediment surface precedes in its entirety the proe
duction and dispersal of the gravel shest which covers
its The lapse of tims is represented by both the
unsonforsity and the gravel sheets In the case of
the Shinarump it would seem best to assign it to a
ddle Triassie age rather than to asssume widespread
unniform srosion for this interval.
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The writer believes that the Shinarump conglomerabe,
together with the diseconformities or diastems both at its base
and within, represent a loeally intermittent stratigraphic rec-
orde The duration of accumulation of this record, in spite of
its vniversal thinness, appears to have been relatively long.
On this basls the Shinarump interval may include most of, all

of, or more than all of the Middle Triassic epoch.

Upper Trisssic?

The eontact between the 3@&&&?@%? conglomerate and the
overlying Chinle fermation is gradetional and represents 2 grad-
ual change from the envirsnment responsible for ths deposition
of the Shinarump te that responsible for the formation of the
Chinle. If the forgeing reasoning regarding the age of the
Shinarump is correct then the Chinle by virtue of its stratis-
graphic position 1s no older than Middle Triassic and may vepre-
sent deposition durlng all or a portion of Upper Triassic tinme.
This age assignment is substantiated by Upper Triassic verte-
brate fossils eollected from the Chinle in Arizona (Gregsory

1917, ppe LO=L7).

The Triassic-~Jurassie boundary is even more indefinite
than the Permo-Triassic boundary. The base of the Jurassic
must oceur somewhere between the Chinle formation, which is
dated as Upper Triassic? on rather sparse evidence, and the
Carmel-Twin Creek formations which contain a Middle Jurassis
fauna. DBetween these two Ydated® formations occurs a consider-

able thickness of sandstone of the Hugget-Havajo formations and




to the south the Kaventa and Windpgate formations are also include

It haz been comman practice among most investigators %o

rrot-lave

place the Triassie~Jurassic boundary at the Chinle-(H
ajo) conbtact or at the Chinle~Windgate conbact where the latter
formation is developed.

Sinee the Chinle-{Hugset-Navajo-Windgate) contact is
gradational, and there appears Lo be no disconformity to account
for lower Jurassie time, 1t seems logleal to assume that at

ajo and possibly Windgate formations

leaat part of the Hugpetellav
were deposited durdng the lower Jurassics

The placing of the Triassic~Jjurassic boundary precisely
at the Chinle-{Hupzet-lavajo-Windgate) contact is purely an
arbitrary solutlon and is almost surely in errore Howsver, this
solution is one of practieal convenisnce, and it is recommended
that the practice of placing the boundary at the top of the
Chinle be eaﬁtiﬁa@§§ at least until better evidence for its po=-
sition is found, but always with guestion and with full realiza-
tion that Jurassie time may bave begpun somewhere within the
Chinle form

have continved well into the overlyinz sandstone formations.

mation or, on the other hand, that Triasgsic time may




REGIONAL STRATIGRAPHIC ANALYSIS

Isopach-Lithofacies maps of the general type propesed by
Sloss, Krumbein and Dapples (1949} were prepared for the total
Triassie sequence, the Moenkopi group [essentially the Lower
Triassie segquence), and the Thaynes formation. These maps ap-
pear on pages 123, 127 and 129. The dats for the maps were
based upon sevenity-one sections, of which fourteen sections were
measured in the field by the wriﬁgr, fifteen were published sec-
tions examined in the field by the writer, four wers unpublished
sections examined in the {ield by the writer, twelve were from
well logs, and éwéa%yuﬁix were from published sections not exam-
ined in the field. The greatest number of control sections were
taken in Utah, of the seventy-one sections thirty-five were in
Utah, four in eastern Hevada, nine in Wyoming, twelve in Hontana,
three in eastern Idaho, six in western Colorado and one each in
~South Dakota and Arisona. |

For each of these sections the total thickness of the
unit and the total thickness of each separate lithelogy was de-
termined. The lithologiec data were then resolved into eclastic
ratlo and sand-shale ratioc values. These ratios together with
the total thickness were plotted on a base map and were used as
control points to construct isopach, “isoclastic® and "isosande

shale¥™ lines.
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The ¥iddle and Upper Triassic sequences are not shown
sn separate maps because thicknessee and lithelogies would show
very little variation, in fact, the variations on the total
Triassic map are largely a reflection of those of the Lower
Triassic, somewhat nasked by the relatively uniform values of
the overlying stratas

The map of the Thaynes formation has no time-rock sige-
nificance but is an effort to show only that Triassic uailt which

wag deposited in & predominantly marine environment.

Moenkopl Grou

The lMoenkopi CGroup map, page 123, is confined almost ene
tirely to the state of Utah sinee the group becomes unrecognize-
able to the north dus o the absence of the Shinarump conglomere

ate, and litile data were collected to the south.

Isopach Pattern

The isopach pattern shows a gradual thickening of the
unit westward from the zerc isopach, around isclated positives
in western Colorado, to the Wasateh Line (approximately the one
thousand foot isopach). From the Wasabeh Line westward inte
western Utah the rate of increase in thickness 1s greatly aceel-
erated. It will be noted that the two hundred foot isopachs
east of the Wasatch Line have about the same spacing as the one
thousand fool isopache west of the line, This indicates that
the ratio of increass in thickness is about five to one. This
rapid increase in thickness and the maximum thicknesses in
excess of five thousand feet in southeastern Idaho indicate a

geosynclinal trough whose axis trends slightly east of north
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from the common corner of Utah, Arizona and Hevada to southeast-

ern ldaho.

Lithofacies Pattern

Only those gross lithologies represented in the MHoenkopi
group are colored in the lithologic triangle of the map on papge
123. It can be seen from the colored portions of this triangle
that the unit is everywhere predomipantly elastic. At no point
in the area is the clastic ratio less than one, The dominant
clastic rock tvpe in the unit is silitstone which was treated as
arc

having a sand-shale ratio of one., However, in the eastern
of the area there is an excsss of sandstone over shale while to
the west there 1s an excess of shale. The area in which the
gross lithology is sand-shale (s mixture of sand and shale with
an excess of sand and no appreciable amount of limestone) is
shown on the map in ?éli@%, and the area of shale-sand litholegy
is shown in red. Two major areas of eoarser clastic {[vellow)
depositlon, one in southwestern Wyoming and northeastern Utah
and the other in western Colorado and southeastern Utah, appear
partially separated by an eastward projecting finger of finer

clastic (red on map) material. This pattern suggests the influ-

guee of two distinect source areas, one to the north probably in
northern Hontana and the other %o the southeast in western
Colorados.

Westward in westsrn Utsh and sastern Nevads there is a
large arsa where the gross lithology is shale-lime (magenta on
the map}, that is, a mixture of shale and sandstone with an

excess of shale over sand and with appreciable amounts (but less
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than fifty per cent) of limestone. This lithoiogy is largely
due to the presence of the thick predominantly marine Thaynes
formation in the mlogeosynclinal area since the units of the
Moenkopi group, exclusive of the Thaynes, exhibit much the same
lithologic aspect as those on the shelf farther to the east.

The small ares of sand-lime deposition (green on the
map) in the northern part of the area is due to the dual effect
of the near proximity of the Montana source area and the Thaynes
marine environment.

The lithologic patterns displayed and the total thicke
ness of séediments together with the ratio of thickness increase
indicate that western Utah and southeastern Idaho were a part
of a Lower Triassic miogeosyncline. Bastward in eastern Utah
and western Colorado the lithologic aspeet and relatively slow
rate of thickening together with general thicknesses of less
than one thousand feet suggest an area of unstable shelf depo-

sitions

Total Triassic

The isopach and lithofacies patterns of the total
Triassic map which appears on page 127 are essentially a reflec-
tion of the Moenkopi group variations masked by the addition of
three hundred to four hundred feet of mainly siltstones of the
Chinle formation and fifty to one hundred feet of mainly sand-
stones of the Shinarump. However, the same general patterns and
trends are reflected with slight modifications The indication
of dual source areas is shown by the projection of sand-shale

(yellow) tongues into northeastern and southeastern Utah and the
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corresponding eastward projecting shale-sand (red) tongues into
northwestern and southwestern Colorado.
Sufficient control was obtained to partially outline
these source areas by means of incomplete zero isopachs in

Montana and southwestern Colorado.

Thaynes Formation
The map of the Thaynes formation, page 129, is of

special interest since it represents the only predominantly

marine Triassic unit in this area.

Isopach Pattern

The zero isopach of the Thaynes formation represents,
except in lontana where Late Triassie post depositional removal
has probably occured, the maximum strand line of the Middle
Lower Triassic Thaynes Sea. The isopach pattern of the Thaynes
resembles that of the total Triassic less about one thousand to
fifteen hundred feet of thickness. If an isopach map of the
total Triassic exclusive of the Thaynes formation were made it
would show a rather uﬁiform thickness throughout the area with
a slight but unimpressive inecrease westward into central Utah
and then a decrease westward into eastern ﬁevada. It is only
the presence of the Thaynes formation in the Triassic map that
gives it a trough-like or geosynclinal appearance, therefore,
it was only in "Thaynes time" that a Triassic geosyncline ex=

isted in this area of western United States.

Lithofacies Pattern
The clastic ratio bf the Thaynes, except in the extreme
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southesst Is slightly less than one. The large srea of lime-
shale lithologic aspect {[vinlet on the map) indicates a lime-
stone content of greater than fifty per cent and an excess of
shale over sand. The lime-sand lithology (blue on the map) is
probably a result of coarser clastics from the nearby Montana
source while the shale~lime (magenta on the map) appears to be
a reflection of the southwestern Uslorade source.

if a lithofacies map of the total Triassic exclusive of
the Thaynes formation were made it would show everywhere a
clastic ratio near infinity and a sandeshale ratio nesr one.
Therefore, most of the lithologie variations seen on the waps
of the total Triassic and the Moenkopi Group are due to the
presence of the Thaynes formation which contributes nearly all

of the limestone and most of the shale to the sections.




PALEOTECTONICS

4 study of the isopachelithofacies maps permits, in a
general way, the resonstruction of Triassic tectonics. The
palestectonic map on page 132 is & generalized reconstruction of

the Lowyer Triassic tectonic slements.

Lower fFriassic

The Triassic period began with most of the area an une
stable shelf and with neutral or mildly positive areas to the
north, probably in Canada, and to the east in Coloradsc. The
area west of the Wasatch Line had a slight tendency to greater
instabllity and more pronounced subsidencs. During this phase
the Woodside, Dinwoody, lower Moenkopi formations and their
time rock equivalents were deposited.

In Hiddle? Lewer Triassic, "Thaynes time®, the tendency
of the area west of the Wasatch Line Lo subside became much
more pronounced and a true mlogeocsynelinal trough was developed
in approximately the same area as earlier Late Paleozoic reo-
aynelines. Bast of the Wasateh Line deposition continued on an
unstable shelf, During thisz phase the Thaynes formation and its
time-rock equivalents were deposited.

Unstable shelf conditions again prevailed over most of
the area during the Late? Lower Triassic while the Timothy,
Upper Hoenlopl formations and their time rock equivalents weve
being deposited. The true miogesosyneline of western Utah and
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eastern Hevada whieh had been a dominant tectonic element
throughout the Paleozoie and during “Thavnes time" ceased to

exist and was not again reesstablished during the Triassic.

Following the deposition of the Lower Triasssic Moenkopi
group, the reglon apparently entered a perleod of extreme tectonie
stability, "Shinarunp time®, during whieh the glean, blanket like
sands and pebble conglomerates of the Shinarump conglomerate
were deposited. These deposits are characteristic of sxtremely
gtable shalves.,

The exact dating of this episode of tectonic stabilisy
is guestionable, but, as discussed in the ssetien on Temporal

Consideration, it seems probable that it ineluded at lsast a

part of Hiddle Triassic time.
The Montana positive was probably very gently uplifited

during this time and econtinued to be during the later Triassic.

The red siltstones and shales of the Chinle formation
indicate deposition on a slightly unstable shelf during Upper
Triassic? time,

The absenge of Upper Triassic sediments in most of Mone
tana and parts of gentral Colorado and the truncated edges of
the Lower Triassic with the Jurassic resting uneonformably on
strata from Lower Triassic to Lower Mississippian in ape iadie
cate an active %ﬁ%<%@%%é&§% uplift in these areas during the

iate Triassic.




PALEOGEOGRAPHY

Lower Triassie

During the late Permian and/or sarly Triassic the Phos-
phoria Sea retreated westward to where, during the sarliest Tri-
assie, the eastern shore of this Dinwoody Sea was in the viein-
ity of the Wasateh Line. These esarliest Triassie doposits a?%
rgpresented by the marine Dinwoody green shales and gray limee
stones of the western faciss and the red beds of ths Woodside
and lower Hoenkopi formations of the eastern faecies. Features
such as thse red color, petrified wood, reptile tracks and bones,
oseillation ripple marks, and mud cracks suggest that the Yoode
slde and lower Hoenkopi red beds were continental for the most

d newly emergent

part and were probably deposited on a bros
goastal plain with numerous lakes and marshes whieh may have
been brieflly govered by shallow marine waters occasionally, dus
to mild tectonlc oseillations, %%ﬁ& accounting for oecasional
drab beds and evaporites.

During this early Lower Triassic stage thers was a grad-
uval ssgillatory encroachment of the econtinental red beds weste
ward causing an interfingering of Woodside red beds and Dinwoody
green shales and finally in southeastern Idahe and the Wasateh
HMountains of Utah the Woodside red beds overlie the Dinwoodye.

In HMiddle? Lower Triassic time there was an eastward re-

advance of the gea, the Thavnes Jea, whieh deposited the drab
B i
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tion and

siltatones, shales and limestones of the Thaynes forma
reached eastward, at its maximum exbtent, as far as Whiterocks
Canyon, (section k), the San Rafael Swell {section 25) snd sast
of Zlon Canyon. The extent of this sea, at its maximum, is the
same a3 the extent of the Thavnes Tormation which is shown on

the lithofacies map pase 179,

In the Late, Lower Trisssic the ses again retreated
westuward and the Timothy red beds were deposited, interfingering
with the Thaynes formation and finally overlving it.

The Lower Triassic epoch in Hastern Nevads is reprasents
ed by a continuous series of marine strata, (siltstones, shale
and limestone] all of which are lithelogically similar to the
Thaynes formation, but representing a longer time span than the
Thaynes at itz type lecality in the Wasatech Hountaing., In Southe
castern Idaho and in the Wasateh Mountains of Utah the lLower
Triassic displays, from the base upward, the marine shales of
the Dinwoody, the continensal red beds of the Woodside, the
marine beds of the Thaynes, and the continental red beds of the
Timothy; while in eastern Utah the Lower Triassic series is
represented by a conbtinuous succession of continental red beds

of the Moenkopl Tormation.

The paleogeographic pieture during the Middle Triassie?
is somewhat uncertain due to the unsslved guestion of the origin

wever, the region nust have

of the Shinarump conglomerate, o
been one of low relief, extrems teetonie stability, and near sea

level. It may possibly have besn covered by a shallow sea which
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deposited ﬁh@kﬁﬁiﬁﬁﬁm@? a8 beach sands and gravels or distribe
uted the uniforam blanket of sand by fluctuating currents on a
stable bottom as a "marine or lacustrine desert®., Bub, as dis-
cussed previously under the origin of the Shinarump, the weight
of opinion favers a fluvial origin for the formation., In this
case the Middle Triassie? paleogeographic pleture would be one
of a vast continental plain near sea level, perhaps a piedmont
plain, interlaced with numerous shifting stream channels, and

possibly covered in part by lakes,

The red beds of the Upper Triassic Chinle formation in-
dicate a return of the great Shimarump stable shelf plain from
a condition of stability to one of slightly increased subsid-
ence and continental deposition very similar to the environment
of the Woodside, Timothy and Meoenkepi formations occured. These
Chinle red beds extend westward at least as far as northeastern
Hevada and so indicate a broad lew lying coastal plain in the
focky Fountain-Bastern Oordilleran Region during Upper Triassic?

tizme.
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