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Stratigraphic Sections of Jurassic San Rafael
Group and Adjacent Rocks in Apache County, Arizona
By J. C. Wright and D. D. Dickey
Introduction

These sections were measured pridr to 1960, before adoption of the
metric system. Publication was delayed by other assignments of the authors
and later by the untimely death of J. C. Wright. They are being released at
this time because of the increased interest in the uranium potential of
Jurassic rocks. The Bluff, Summerville, Entrada, and Carmel are the only
formations of the San Rafael Group that are present in these sections.

Figure 1 is a map showing the locations of the stratigraphic sections
included in this report. The following terms were found convenient in helping
to describe stratigraphic sections on the Colorado Plateau.

Entrada berries--Very well rounded, nearly spherical, frosted sand grains
larger than grains of the matrix and composing a very small part of the

total volume. They are common in the Entrada Sandstone, but are not

~

exclusive to it

Slickrim--A slightly rounded or curved cliff of sandstcne as opposed to a
vertical cliff

Stonepecker holes--Small holes, a few millimeters to a few centimeters in
diameter in the face of a sandstone cliff, They usually form in
horizental rows along a thin bed of material of a slightly different

texture from the main sandstone body




with disrupted internal bedding. The hoodoc forms stand in columns and

have an appearance of rounded boulders stacked on top of each other.
P

"Boulder" tops and bottoms of adjacent columns are at the same
sratigraphic level because they are controllad by softer thin beds of

bedding planes
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Fjgyre 1. Map showing locations of stratigraphic sections in this report. (Section numbers
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R ARIZONA - APACHE COUNTY
TYENDE section (50)

[Approximately lat 36°35' N., long 109°49' W. measured on eastern
side of northeast projecting point, base just south of the road;

measured by J. C. Wright and D. D. Dickey, May 26, 1957]

Feet
Upper Jurassic
Morrison Formation (incomplete):

29. Sandstone, like unit 27, but with scour channels

abcut 1 ft deep at base. Top of section, not

top Of EeXPOSUrE==—mmmccm e mcme e c e 2.0
28. Poorly exposed; probably mostly claystone like

R A 12.8
27. Sandstone, like unit 25 in color and lithology; low-

angle cross-strata; basal contact channels a few

inches degpmmmcmmmmmm e e eem 1.0
26. Claystone, greenish-gray (5GY 7/1), silty, laminated;

poorly exposed in reCesS=====memmmmmcmmecccmccm e 1.0

Total of incomplete Morrison Formation=====ceceac--- 16.0

Note: The Morrison-Cow Springs contéct is poorly exposed; appears

transiticnal and conformable.




TYENDE section--Ccntinued

Feet

Middle Jurassic

Cow Springs Sandstone:

25,

24.

23.

Note:

Sandstone, like unit 23 in color and lithology except

that black accessory grains are more common; thin

even beds. Forms slope above ¢liffemmmeecccmmcccccaaana- 7.5

Sandstone, like unit 23 in color and lithology except

that it is fine-grained and the very abundant

ccessory white chert is prominent megascopically as
well as under the hand lens. The lower 4 ft are thin,
even bedded; the remainder comprises thin wedging

planar sets of medium-scale cross-laminae---ee-ececeacea- 26.5

Sandstone, areenish-white (3GY 9/1), weathers light-gray

(N 7), very fine grained, moderately well sorted;

-composed of subrounded gquartz grains with amber-stained

quartz, white chert, and red and black grains as

accessories, moderately well cemented; thiﬁk wedging

planar sets of large-scale cross-laminae without

horizontal truncation planes. Forms cliffe-eeecacaaen- 49.0

Total of Cow Springs Sandstone=====-eecmcmccccnceaa- _ 83.8

The Cow Springs-Summerville contact appears conformable.




TYENDE section--Continued

Feet
Summerville Formation:

22. Sandstone, reddish-orange (10P 5/6) with streaks of

greenish-white (5GY 9/1), weathers same colors,

color changes laterally along cliff from brown

to white; like unit 21 in lithology and bedding

except that beds are slightly thinner and probably

even more disrupted internally; contains a purple

claystone parting about 2 ft above the base-=-=--ce===- 10.5
21. Sandstona, greenish-white (5GY 9/1) with streaks of

reddish-brown (10R 4/4) near the base, weathers

same colors; very fine grained, well sorted;

cemposed of clear and some amber-stained subrounded

to rounded quartz grains with black accesscry grains;

moderately well cementad; thin even beds with irregular

to disrupted internal léminae. Forms cliff.

About 1 mi west; this unit and overlying

unit can be seen to pass southwestward into

typical reddish-brown vertically jointed beds that
have been traced to Dinnehotso, where they are
equivalent to Craig and cthers (1959), units 17 and 18
of the upper part of the Summerville. From a

distance this unit would be included within the white

Cow Springs, particularly where the overlying

unit is also white=eeeememccmmm e e 20.5




TYENDE section--Continuad

Feet

Summerville Formation--Continued

20. Siltstone, light érayish—red (10R 5/2), weathers

reddish-brown (10R 4/4); thin massive beds with

disrupted internal laminae. Weathers to

small hoodoo-1ike knobs in recess--e=s-=-=mececcemccu-- 6.0
19. Siltstone, moderate reddish-orange (10R 6/6), weathers

same color; in massive beds 3-10 ft thick with

greatly disrupted internal-laminae. Weathers to hoodoo

cliff. This unit and overlying unit traced from

nere to Dinnshotso, where they were identified as

Summerviile both by Harshbarger and others (1957, p. 64)

and by Craig and others (1959) (units 15 and 16)======= 42.0
18. Sandstone, like unit 16, but very fine to silt-size

grains. Forms ledge==m=cmemmmmmccoccc e ea 1.0

17. Siltstone, 1ike unit 15 in color and lithology;

indistinct, probably disturbed even laminae.

FOrms Slope===mmmm e e e e e 6.0




TYENDE section--Continued

Summerville Formation--Continued
16. Sandstone, white (N 9), weathers light-gray (N 7), fine-

grained, moderately well to well-sorted; composed
of rounded to subrounded clear to gray quartz
grains, the majority of which look 1ike "Entrada
berries," with abundant varicolored accessory grains;
moderately well cemented; thin planar sets of medium
scale Tow-angle cross laminae. Forms conspicuous
ledge and bench. Interpreted as a basal fluvial

reworking of Entrada sands in Summerville time-===-=---

Total of Summerville Formation====e-=ecececcccacan"- ¢

Entrada Sandstone:
Medial silty mamber:

15. Siltstone, reddish-orange (10R 5/6) weathers same color;
in massive structureless beds mostly 1 to 2 ft thick
separated by even laminated beds about 1 to 2 in.
thick; near the top is one massive structureless bed
about 15 ft thick; below this thick bed is a purple
claystone parting with a bleached zone above and below.
Poorly exposed on broad bench and low weak cliff
where it weathers to ho0do0S=======cmcccmcmmcccccccaan

Total of medial silty member-=-=cecceccccccaacaaaa-

Feet




TYENDE section--Continued

Feet

Entrada Sandstone--Continued

Lower sandy member:

14. Sandstone, silty, moderate reddish-orange (10R 6/6),
weathers same coclor, very fine grained, almost silt-
stone; moderately well to well sorted, moderately well
cemented; indistinct thick sets of medium to large-scale
cross laminae. Poorly exposed on broad benche======e-- 9.0

13. Sandstone, white (M 9), very fine grained, moderately
well sorted; composed of quartz with orange and black
accessory grains; firmly cemented; bedding in-
distinct and disturbed, probably originally was
thin sets of small-scale cross-laminae, upper
part shows brecciation indicative of solution

Of QYPSUM=mmm e e e e e e e 3.0




TYENDE section--Continued

Feet
Entrada Sandstone--Continued
Lower sandy member--Continued
12, Sandstone, light-brown (5YR 6/6), weathers moderate

reddish—orange‘(105_6/6), very fine grained, moderaﬁe]y

well to well-sorted; composed of clear quartz with very

few accessory grains; some beds have abundant fine-

to medium-grained well rounded frosted quartz

grains; thick wedging planar sets of medium to large-

scale cross-laminaa. Locally, in the tower 10 ft,

cress laminae have been completely obliterated by

slump during deposition or by later settling during

total solution of an underlying gypsum bed--=====-=cu-v 23.0
Total of lower sandy member-=-=seee-eeccacacccnacaan 45.0
Total of Entrada Sandstone~======cemcecmmccacnannax 76.0

Note: The Entrada-Carmel contact apr<ars conformable, but is somewhat

irregular because of probable solution of gypsum bed.

10




TYENDE section--Continued

Feet
Carmel Formation:

11. Sandstone like unit 8. Upper 1 or 2 ft is a mass of

spongy sandstcone breccia, probably a residual

concentration of sand impurities from a dissolved

thick gypsum bed. Sandstone caps a fairly extensive

3L o] o 6.0
10. Claystone, like unit 2 with a few thin interbeds of

sandstong 1ike unit Bewecmmomemcmccmccccce cccccaeeeee 23.0
9. Siltstone, sandy, light-brown (5YR 6/6), with

reddish-brown laminze, stains pink; thin even

laminas. Near the top are two thin sandstone beds

similar to unit Bececccccccccnccacnccaacccaccacacaacnan 6.0
8. Sandstecne, like unit 3 except it is composed mostly

of small-scale cross-laminae (not ripple laminae);

contains several partings cf claystcne like

UNTE 2mmmm e e 3.0

7. Sandstone, brown (5YR 5/4), stains pink, very fine

grained, well-sorted; composed ¢f well-rounded

clear quartz grains with very few accessory grains;

moderateiy well cemented; massive. Weathers to a

WEAK Sl Opemmmeccmmc e ccccccccccccccmcccacaea 3.0
6. Claystone, like unit 2 with two thin beds of

sandstone like unit 3 near the tope=====cemceccmccaan-- 8.0

11




TYENDE secticn--Continued

Feet
Carmel Formation--Continued

5. Sandstone, like unit 3 in lithology but 6range

stain on most of quartz grains colors it pale

reddish-orange (10R 7/6). Upper half has

small-scale cross-laminag======mmcmemmmccccomccccanana- 1.0
4. Claystcne, like unit e T 5/ 1.0
3. Sandstone, white (N 9), stained pink, very fine grained,

silty, moderately well sorted; composed of subangular

to subrounded quartz grains with abundant orange,

common biack, and rare green accessory minerals;

moderately weil cemented; thin even laminae and

ripple ot i R o s o SRR el i son o s 1.0
2. Claystone, orange-pink (10R 6/4), weathers

moderate orange-pink (10R 7/4), laminated.

Interbedded are a few thin ripple-1amihated

beds of limy siltstone of éhe same color but

mottled yellowish-gray (5Y 8/1). Unit forms a

covered slop@======mmececccm e 24.0
1. At least 20 ft of Carmel is covered on the flat

north of the road. Slope is probably ciaystone and

siltstone. Sandstone ledges appear on this very

gentle slope. Base of measured section 150 ft

south of road======c=cemmmm e

Total of incomplete Carmel Formation==-=e--cececaea-

12




BLACK MOUNTAIN section (51)

7

[Approximately lat 36°17 1/2' N., long 109°45" W.,
measured on cliff about 1/2 mi east of spring; measured
by D. D. Dickey and J. C. Wright, May 27, 1957]
Feet
Middle Jurassic
Cow Springs Sandstone:
14. Sandstone, lower 5 ft white (N 9), remainder dusky-
yellow (51_6/4), weathers same colors; fine grained,
well sorted; composed of subrounded to rourded
clear quartz with orange, black, and pink accessory
grains; moderately well cemented; even thin beds
and laminae and some small-scale low-angle
cross laminae. Poorly exposad on mesa top.
Top of Tccal exXpoSUr@==m-cmmecmmcccccccccccccccccecemnne 35.0
13. Siltstone with thin interbeds of sandstone. Silt-
stone, reddish-brown (10R 4/4), weathers same color;
thick contorted beds with irregular laminae.
Sandstone, white (N 9), stains brown, very fine
grained, silty; abundant orange and black
accessory grains; thin, slightly irregular beds.
Forms partly coverad slope above c]iff ----------------- 15.0
12. Sandstone, like unit 10. Top few inches reworked
into even beds--------------------~---------------;---- 23.0
11. Sandstone, like unit 10 in color and lithology
except that it is very fine grained. Even,

slightly irregular laminae and thin beds=====eeeecaeaaa 7.0




BLACK MOUNTAIN section--Continued

- Feet
Cow Springs Sandstone--Continued .
10. Sandstone, yellowish-gray (5Y 8/1), weathering same color
to light greenish-gray (5GY 8/1), fine-grained,
well-sorted; composed of subrounded to rounded
clear quartz grains with orange, black, pink, dark-
gray, and black accessory grains and also white
chert; moderately well cemented; one tabular coset
of thick planar sets of medium-scale cross-
Taminae. Forms part of ¢liffemee=ecececccccamcmcacaaaan 5.0
Total Cow Springs Sandstone======c=emcommccccaaaaan 85.0
Note: The Cow Springs-Summerville contact is flat and conformable.
Summerville Fermation:
9. Sandstone, greenish-gray (5GY 7/1) to white (N 9),
includes dark-green streaks a few inches long in
the lower 10 ft; very fine grained, well to moderately
well sorted; composed of subangular to subrounded clear
quartz with abundant orange and black accessory grains
and a few gray frosted medium-grained "Entrada berries";
moderately wel]l cemented; Eedding same as unit 8, but
only about 70 percent cross-strata. Forms even

bedded appearing part of white cliffececmmecmccacaaaao- 35.0

14




BLACK -MOUNTAIN section--Continued

Feet
Summerville Formation-~Continued _

8. Sandstone, brown (SYR 5/4) to white (ﬁ_é), white

Outiines bedding; very fine grained, welli-sorted; thin

planar sets oFlmedium- to small-scale cross-

laminae (80 percent) divided into thin tabular

cosets by even, thin, disturbed laminae (20 percent).

Forms brown-and-white streaked unit on ¢liffececcceace=- 31.0
7. Claystone, mode-~ate rea (5R 4/4), with biotite flakes;

laminated, weathers shaly. Forms prominent but not

persistent recess on cliff. Where this unit is not

present, unit 6 merges into the overlying sequence,

with 1 or 2 ft of flat beds at this horizon---<-=<----- 0.5
€. Sandstone lTike unit demeccmccmcccmmcccccccccr e 6.5
5. Sandstone, silty, like unit 3==ee=-aaaa- memememmeee———-- 10.0
4. Sandstone, brown (S5YR 5/4), ~athers same color, very

fine grained; composed of subangular quartz

with common black and uncommon white accessory

grains; thin sets cf small- to medijum-scale

cross-laminae. Forms band on cliffe-mececcecmcccccanan- 7.0
3. Sandstone, silty, like unit 2, but very fine

grained--=mscemem e ncce e cenm e — e c 27.0

15




BLACK MOUNTAIN section--Continued

Feet
‘Sunmervil1e Formation--Continued
2. Siltstone, sandy, mcderate-red (5R 5/4) with
minor white mottling and some dark-purple streaking,
weathers reddish-orange (10R 5/6); sand is all very
fine grained, well-sorted; moderately well cemented;
one massive bed with internal disturbed Tamination;:
weathers to a cliff tending to hoodoo form, with
prominent recesses at base and top-=====c-cecemcecnanan 8.0
1. Only 2-4 ft of basal part of Summerville Formation is
ConCeadlgdmmmmmmcmccccc e m e e e c e —————— 3.0
Total of Summerville Formation=====cecccccccacaaaan 128.0

flote: Summerville Formation-Entrada Sandstone not exposed here, but

they are exposed about 1/2 mi east.

16




GANADO saction (58)

[Measured approximately lat 35°42' N., long 109°41' W.; 7 1/2 mi
west of Ganado and 3 1/2 mi north o% Cornfields Dayscheool.
Measured just west of a north-south ridge which projects from
the main cliff; measured by J. C. Wright and D. D. Dickey,
May 26, 1957]
Feet
Middle Jurassic
Cow Springs Sandstone:
Fallen blccks from Cow Springs have abundant white
chert as accessory mineral.,
Note: The Cow Springs-Summerville contact appears conformable.
Summerville Formation:

10. Sandstone, white (M 9), with streaks of reddish-brown,
weathering same cclors, very fine grained, silty,
moderately well sorted, with commen black silt and some
amber-stained quartz aﬁd white chert as accessory
grains; moderately well cemented; in tabular beds 2-5 ft
thick, some with even laminae and some with low-

angle cross-laminae. Forms vertical cliffeececcecmaaaa £0.0

¥




GANADO section--Continued

Feet
Summerville Formation-~Continued
9. Siltstone, some beds slightly sandy, redaish-orange
(10R 5/6), other beds nct sandy, moderate reddish-
brown (105_4/6). In the Tower 46 ft the beds are
mostly 1-3 ft thick with 1ndis;1nct even laminae
or disturbed even laminae. In the upper 38 ft
stratification is very indistinct but beds appear
to be 5-10 ft thick with very disturbed and
disrupted internal laminae. There is a prominent
recess 46 ft above the base and another with a white
band 70 ft about the base. Forms slightly rounded
jointed cliffs=me-cccccccaccccccnccccancecccncaccccanax 84.0
Total of Summerville Formation----sccceccmmmmacanax 134.0

Note: The Summerville-Entrada contact appears conformable.

-~
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GANADC section--Continuad

Entrada Sandstone:
8. Sandstone, reddish-orange (10R 5/6), we;thers
same color, irregulariy streaked with white throughout
the unit, withlparticular]y prominent white bands
in the lower 5 ft and upper 3 ft; very fine
grained, silty, poorly sorted; in beds about 4 ft
thick, some with irregular even laminae, a few
with indistinct low-angle cross-laminae, and
nearly all showing some post-depositional
disturbance. Mostly weathers to a steep slope,
locally to vertical cliffs. Uppermost
3 ft is very disturbed as though reworked.
Distinction from Summerville is very subtle and
uncertaine==-cecmmmccc e R i e
Total of Entrada Sandsione==ee=ececccccccccccccacas
Carmel Formation:
7. Claystone like that in unit 3 except that it is
slightly silty. Near the middle of the unit is
a 1/2-ft-thick bed cof siltstone, white {N 9),
thinly laminated--eeeccccmccccmcacccmnmaccccmcccccaaae.
6. Sandstone, like that in the middle of unit 5. Breaks
in conspicuous jointed blocks and from a distance

Tooks like a limestone ledge-=-==eeeceeccccmmaccacaaa-a-

19
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GANADO section--Continued

Feet
Carmel Formation--Continued

5. Claystone like the claystone in unit 3. Near the

middle of the unit is a 1/2-ft-thick bed of

sandstone like unit 4 except that it is firmly

cemented with calcite. Unit forms a poorly

exposed Slope=-====ecmmeemmmmcmceccccccceeeeeeeece———- 22.5
4. Sandstone, greenish-white (5GY 9/1), weathers same color;

very fine grained, moderately well sorted, poorly

cemented; composed of rounded quartz grains

with a few orange stained quartz acessory grains.

Poorly exposed on slop@=====mcccccmmmmccmmmmnmmmmaaaaan 6.0
3. Interbedded siltstone (60 percent) and claystone

(40 percent). Siltstone, reddish-orange

(10R 5/6), in structureless beds 1 to 5_ft thick.

Claystone, moderate-red (5R 4/4), laminated, in

units 1 to 5 ft thick; contains a few thin.beds

of white sandstone like unit 4. Poorly

expesed On S1ope=-=semmame e e 33.0
2. Sandstone, like unit 1 in color and lithology except

that it is slightly paler brown; thin even beds.

Weathers to form top of benche-=-eeeccmmecccmcc e 3.0

Tofa] of Carmel Formation===-=-cceeccmccmm e 73.0

Note: The Carmel-Wingate contact; Wingate cross-strata are truncated

but beds appear conformable.

20




GANADO section--Continuad

Feet
Upper Triassic
Wingate Sandstone (incomp!ete):‘
1. Sandstone, pale-brown (5YR 7/6), weathers grayish-
brown. (5YR 6/2), fine-grained, well-sorted; composed
of glassy subrounded quartz grains with gray
and black accessory grains; firmly cemented; a
single thick set of large-scale cross-strata.
Weathers to prominent massive ledge--==eememccccccnanax 210.0
Total of incomplete Yingate Sandstong---=-===cee=-- >10.0

21




EAST RED MESA section (60)

[Measured in the SE 1/4 sec. 6, T. 41 N., R. 29 E., at the
northeast end of a butte 5 mi east of the Red Mesa Trading Post;
measured by J. C. Wright and D. D. Dickey with
W. B. Satterthwaite, July 10, 19573

Middle Jurassic
Bluff Sandstone:
2l1. Sandstone, yellowish-gray (5Y 8/1), weathers same color
to pale red {10R 6/2), very fine grained, well-
sorted, poorly cemented; composed of clean
subroundad quartz grains, with amber and black
accessory grains and also white chert; even beds and
low-angle cress-strata. Forms inaccessible
vertically jointed c¢liff. Lithology described
from fallen blocks. Thickness estimated by
comparison with measured Summerville Formation.
Upper contact is probably slightly above top
of visible cliffemmcmmm e e
Total of BIUff Sandstone-e-emmmmmmm=mmm=memm=a——--

Note: Bluff-Summerville contact is conformable here.

22
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EAST RED MESA section--Continued

Feet
Summerville Formation (upper part):
20. Siltstone, like unit 16, but in beds about 2 ft .
T CK e e e e e e e 15.5
19. Sandstone, like unit 17, but stained brown (10R 5/4),
and has a few horizontal siltstone partings-------=---- 5.9
18. Siltstone, like unit 16-ececccecccacaaa- e 3.0
Total of Summerville Formation (upper part)=-------- 24.0
AEntrada Sandstone:
Moab Tongue equivalent:
17. Sandstone, white (N 9) to light-brown (5YR 6/4),
weathers same colors to brown (5YR 5/4); like unit 15 in
1itholegy, but well sorted; indistinct thin
even beds (%0 percent), and low-angle, small-
-scale cross-strata (50 percent). Forms
prominent white ledge on Cliffememcccmcmcccccccccaeeee 17.5
16. Siltstone, reddish-brown (10R 4/4), weathers same color;
sandy; disturbed internal laminae in beds about
1 ft thick which form hoodoos on cliff., A 1/2-ft-
thick ledge of sandstone like unit 15, 6 ft above
bas@ecemcccncncncmnccannccccccccancacdacacnccacacnccne" 11.0

23




EAST RED MESA section--Continued

Entrada Sandstone--Continued
Moab Tongue equivalent--Continued
15. Sandstone, white (N 9), very fine grained, well to
moderarely well sorted, poorly cemented; composed of
subrounded clear, clean frosted quartz grains with
some rounded fine grains, white chert, and black,
orange, and red accessory grains. Forms small

ledge with well-cemented nodules weathering out

- Total Moab equivalent-==-eeccccccccccmcrccccccanan-
Summerville Formation (lower part):

14. Siltstone, very sandy, mcderate reddish-brown (10R 4/6),
weathers same color, probably thin, slightly disturbed
even bedding. Contains about six purple claystone
partings, each bounded by white very fine grained
sandstone. Forms steep slope--==-e=meeccccncccccccnnna-

Total of Summerville Formation (lcwer part)--------
Total of Summerville Fbrmation (including
Moab equivalent in Entrada Sandstone)-=----e-w---

Note: Summerville-Entrada contact is even, conformable, and

gradational.

24
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EAST RED MEZSA secticn--Continued

Entrada Sandstone:
Medial silty member:

13. Siltstone, very sandy, pale reddish-brown (10R 5/4),
weathers reddiﬁh-orange (10R 5/6); disturbed internal
laminae in beds about 2 ft thick. Forms hoodoos
on steep 5]1ope=mmmmmmemmmcme e e —

12. Sandstone, moderate reddish-brown (10R 4/6) to
white (N §), weathers same colors, very fine grained,
well-sorted, composed of subrounded clear quartz
with orange and tlack accessory grains; moderately
well cemented; irregularly even-bedded (60 percent)
with thin tabular sets of medium-scale to small-scale
cross-strata (40 percent). Forms cliff with
a 2-ft white band at top======-ce=v-n- e dbresannensnes

11. Siltstone, very sandy, reddizh-orange (10R 5/6),
weathers moderate reddish-orange‘(103.6/6); most
sandstone is very fine grained, contains a few finé;

grained, well-rounded "Entrada berries”"; probably

thin even beds about 1-2 ft thick. Forms
covered steep s1ope-----------? ------------------------
; Total of medial silty member of Entrada

Sandstone=mmm e e

Note: Entrada-Carmel contact is even and conformable.

25
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EAST RED MESA section--Continued

Feet
Carmel Formation:
10. Siltstone, moderate reddish-brown (10R 4/6),

weathers reddish-brown (10R 4/4), contains some

very fine sand grains; very thin even beds. Minor

claystone partings. Forms slope-=-~==~sccecccmcmcaaamx 12.0
9. Claystone, grayish-red (10R 4/2), micaceous, weathers

shaly; includes thin interbeds of sandstone like unit 4.

Weathers to form top of broad bench---=--cecccncccaaaa- 7.5
8. Sandstone, yellowish-gray (5Y 8/1), weathers same color to

very pale red (10R 7/2); lithology like unit 4

including sparse chert granules; indistinct,

probably even bedding. Forms ledge and broad

7. Mostly covered. Claystone (70 percent) with

interbedded siltstone (15 percent) and

sandstone (15 percent). Claystone, grayisﬁ-

red (10R 4/2), contains very small mica flakes, thinly

laminated, weathers shaly. Siltstone, very

sandy, reddish-crange (10R 5/6). Sandstone

Tike unit 4. Forms slop@====m=mcemccmmcmc e cacccaaen 15.0
6. Sandstone, orange-pink (10R 6/4), weathers same color

with light-gray dapples; lithology same as unit 4;

persistent thin even bed. Forms minor ledge--=--=-==--- ~ 0.5

26




EAST RED MESA section--Continued

Feet

Carmel Formation--Continued
5. Mostly covered; claystone, grayish-red (10R 4/2),
weathers shaly. Contains some interbeds of

siltstone, sandy, reddish-brown (10R 4/4). Forms

4. Sandstone, orange-pink (5YR 7/4), weathers same color
to 1ight brown (SYR €/4), very fine to fine-
grained, moderately well sorted; composed ~f subrounded
very fine quartz grains with black accessory grains and
abundant well-rounded fine grains, and a few chert
granules; moderately well cemented’with calcite;
irregularly even bedded. Forms minor ledge~=========-= 2.0
3. Sandstone {90 percent), with interbedded claystone
(10 percent). Sandstone white (N §), very fine to fine-
grained, moderately well sorted; composed of quartz
grains, coarser ones well-rounded, finer ohes
subrounded, with orange accessory grains and
black silt accessory grains; in indistinct thin
even beds. Claystone, grayish-red (10R 4/2),
weathers dusky red {10R 3/4), micaceous, laminated,
in very thin beds; weathers shaly. Unit forms

covered SlOpe======cm e 4.5
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EAST RED MESA section--Continued

Feet
Carmel Formation--Continued
2. Sandstone, reddish-orange (10R 5/6), weathers same
color to pale yellowish-brown (10YR 6/2), very fine
grained, moderately well sorted, moderately well
cemented; contains black silt accessory grains and some
chert granules, particularly in lower part. Even
structureless beds; probably reworked Navajo
Sandstone. Forms cap on Navajo bench-====meeeeacccann- 5.0
Total Carmel FOormatione~-—=-cececccccccaccacccacaaea "B

Note: Carmel-Navajo contact appears even and conformable over several
hundred feet; marked by abundant gray and white subangular chert pebbles, and
rarer ¢nes of banded gray agate.

Jurassic and Triassic(?)
Navajo Sandstone (partial):
| & Sandstone; light-brown (5YR 6/4) to grayish-orange
(]OX5_7/4), weathers same éslors, very fine grained,
well-sorted, moderately well cemented; composed of
rounded to subrounded clear quartz grains with very
fine-grained orange accessory grains and black

silt accessory grains; thick wedging planar sets

of large-scale cross-strata. Rounded bare
rock exposures on broad bench=--==--emeeececmccccaaaaax >75.0
Total of incomplete Navajo Sandstone-===ce=eeecae-- >75.0
A 28
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LUPTON section (61)

[Measured at approximately long 109°04' W., lat 35°20"' N., about
3/4 mi southeast of U.S. Highway 66, and 1 mi west of the Arizona
State boundary; measured by J. C. Wright and D. D. Dickey with

W. B. Satterthwaite and K. J. Monson, July 16, 1957]

Cretaceous
Dakota Sandstone:
24, Sandstone, conglomeratic in channels at
base and in 'enses within sandstone. Forms
ledge at top of Cliffemememmmccccc e e
Total of Dakota Sandstong===--=cecmcccccmcacncaanax
Note: Dakota-Morrison contact is regionally unconformable; locally

channels a few feet.
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LUPTON section--Continued

Upper Jurassic
Morrison Formation:
Westwater Canyon Sandstone Member:

23. Sandstone, very @ale red (10R 7/2), red {(5R 5/6),
some yellowish-gray (5Y 7/4), weathers moderate
orange-pink (10R 7/4), very fine- to medium-grained,
moderately well sorted, composed of subrounded
very fine grains, rounded fine to medium graﬁns;
medium grains are gray-frosted quartz grains and some
feldspar; moderately well cemented; mostly irregularly
even bedded and low-angle cross-laminae. A few
light-gray claystone partings, and some clayey
sandstone. Forms slope beneath Dakota ledge-w~e=ee-=--

Total of Westwater LERYOE MERRP s~ S bunume e ns

Note: Westwater Canyon-Recapture contact is concealed.
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LUPTON saction--Continued

Feet
Recapture Member: ‘
22. Sandstone, reddish-orange (10R 5/6), some light-
brown (5YR 6/4), weathers same colors to pinkish-gray
(5YR 8/1), fine to very fine grained, poorly
cemented, moderately well to well-sorted; composed of
subangular to subrounded quartz with black
and orange accessory grains; thick sets of
large-scale cross-laminae visible at bottom,
bedding at top believed to be both even-
and cross-bedded. Upper few feet are clay-
stone, blackish-red (SR 2/2); probably.
irregular thickness. Forms slope or minor

. ledge weathered back from main slickrim

Total of Recapture Member===---eercececccccncanenn- 93.0
Total of Morrison Formatione====eeeecccccccaacacaax 197.0

Note: Morrison-Bluff contact appears even and conformable.
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LUPTON séction--Continued

Feet
Middle Jurassic
Bluff Sandstone:
21. Sandstone, cclor ranges from yellowish-white (5Y 9/1)
to reddish-orange (10R 5/6), weathers same colors; very
fine to fine grained, well sorted, moderately well
cemented; composed of subrounded quartz, common orange,
black, rare green, and uncommon white chert
accessory grains; iower 50 ft cross-laminated
in thick .lanar sets of large-scale, sweeping
cross-laminae, upper part of unit indistinct,
probably even-bedded with minor cross-bedding.
Forms upper part of major slickrim cliffe-eececcceanana 154.0
Total of Bluff Sandstone====memeceacccccccacnacean- 154.0
Note: Bluff-Summerville contact is horizontal plane which forms a
recess.
Summerville Formation:
20. Sandstone, pinkish-gray (5!5{8/1), weathers same color;
lithology same as unit 17, lower 6 ft and upper
6 ft horizontal wavy laminae, middle of unit
small- to medium-scale cross-laminae. Forms

part of slickrim cliffemememccc e 28.0
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LUPTON section--Continued

Feet
-Summerville Formation--Continued
19. Sandstone, light greenish-gray (5GY 8/1) and orapge—pink
(10R 6/4), weathers same colors; lithology like unit
17; irregular even laminae and minor very smaill
scale cross-laminae; horizontal truncation planes
at both top and bottom of unit, lower one does
not form a recess, upper one forms prominent
recess. Forms part of slickrim cliffemeecccacccaacana- 20.0
18. Sandstone, dark-pink (5R 6/4), moderate orange-
pink (10R 7/4), some grayish orange-pink (10R 8/2),
lithology 1ike unit 17; tabular planar sets 2-4 ft
thick, medium-scale cross-strata. Forms -part of
slickrim cliffemmmmmem e e c s c e 22.0
Sandstone, grayish-orange-pink.(105_8/2),_minor light-
red (5R 6/6), very fine grained, well-sorted, composed
of subangular clear quartz, with abundant Black and
| orange accessory grains; moderately well cemented;
thick wedging and lensing planar sets of large-scale

cross-laminae. Forms slickrim cliff. Extensive

horizontal truncation plane at base of unit;
a lenticular thin bed of red clayey siltstone on
this plane causes a prominent recess locally--====c==n= 46.5
Total of Summerville Formation=====ee-cecccmecaaaaa- 116.5
Note: Summerville-Entrada contact is an extensive horizontal truncation

plane.




LUPTON secticn--Continued

Entrada Sandstone:
Upper sandy member:

16. Sandstone, very silty, greenish-white (5GY 9/1) to light
erange-pink (10R 8/4), weathers very light gray (N 8),
very fine grainad, very silty, moderately well
sorted; contains black accessory silt grains; a single
coset of thin to thick wedging planar sets of
medium- and large-scale cross-laminae; no truncaticn

planes within unit. Unit forms ucper part cf slickrim

15. Sandstone, silty, Tike unit 14 except that it
commonly weathers to light brownish-gray
(5YR 6/1), and disturbance of the distinct cross=-

Strata is very rare. Forms part of slickrim

14. Sandstone, very silty, like unit 13 in color and
lithology. In tabular beds 4-10 ft thick. Most
of these tabular bads are éosets of wedging
planar sets of medium=- to 1arge-s¢ale Cross=-
laminae; scme of the tabular beds shew contortion
as in the underlying unit. Forms part of_s]ickrim

cliff; stonepecker holes are common along bedding
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LUPTON section--Continued

feet
Entrada Sandstone--Continued
13. Sandstone, very silty, reddish-orange (fOE_S/S)
streaked with white (N 9), weathers same colors,
moderately we11-sorted; contains common black accessory
silt grains; in tabular beds about 3-5 ft thick;
nearly all of these beds appear to have originally
contained medium- to large-scale cross-strata;
in some places this original cross-stratification
is still quite regular and distinct but in most
places the cross-strata are indistinct and disturbed,
or are completely obliterated and reworked and are
now contorted.beds. The basal 15 ft is slightly
finer grained and almost entireiy contortad;
it perhaps should be placed in the medial silty
member, but has been included in the uﬁper sandy
member because it weathers as a part of the upper
STickrim Cliffommmm e e 57.0

Total of upper sandy member--==seececmcccucaaaanan- 294.5
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LUPTCN section--Continuéd

Feet
Entrada Sandstone--Continued
Medial silty member:
12. Siltstone, orange-pink (10R 6/4), weathers reddish-
orange (105_5/6), centains some white mottling
which outlines contorted bedding in basal 10 ft;
contains authigenic gray chert blebs and fine
stringers; thick beds within internally
disrupted laminae, weathers to hoodoos on nearly
vertical cliff; upper contact is gradational and
was placed at the top of hoodoo wezathering-=--=-=c-eee-- 18.
11. Siltstone, reddish-orange (10R 5/6), weathers same color;
mottled and streaked white (N 9); thin to thick,
indistinct, irregular to disturbed even beds;
locally a 2-ft thickness of low-angle cross-strata
was observed. Forms lowest part of cliffe-e=cceceaaaax 11.0
10. Sandstone, pinkish-white (5YR 9/2), weathers same color;
lithology and bedding same as unit 9, but better

cemented and forms ledgeme=mmmmmmommcccm e ccaceceee e 1.0
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LUPTON section--Continued

Feet

Entrada Sandstone--Continued
Medial silty member--Continued
9. Sandstone, light-brown (5YR 6/6), weathers same color;
very fine grained, well-sorted, ccmposed of
clear, glassy quartz grains with almost no accessory
grains; moderately well cemented; small-scale
low-angle cross-strata. Forms recess beneath
L A L e 1.0
8. Siltstone, like unit 7, but with a few inches
of white, very fine-grained sandstone at the base.
A single massive bed with indistinct contorted
L1 T T T T 2.5
7. Siltstone, light-brown (5YR 6/4), weathers dark
‘reddish-orange {10R 5/6); sahdy, poorly sorted,
contains abundant well-rounded medium-grained gray-
frosted "Entrada berries"; moderately we]l'cemented.
At top is about 3 ft of siltstone (not sandy),
pale reddish-brown (10R 5/4). Thick massive
indistinct beds. Forms poorly exposed slope-========-- 34.5
. Total of medial silty member------ B e LR 68.5

Total of Entrada Sandstone--=-e==cecccecccccccanaaa- 363.0

Note: Entrada-Wingate contact is completely covered; it may be as much

as 30 ft lower or 10 ft higher.
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LUPTON section--Continuéd

reet
Upper Triassic
Wingate Sandstone (incomplete):
6. Almost comp1ete1y covered. A few scattered outcrops
suggest unit sfmi]ar t0 UNit Demmmcmccc e 92.0
5. Very poorly exposed; probably siltstone similar
to that exposed in unit 2 but in thinner less

resistant beds; ripple-marked. Forms dip

4. Incompletely exposed; probably mostly siltstone
like unit 2. Poorly exposed on scarp of small
hogback=====emceeemammmm e e c e e 3C.0
3. Claystone with minor interbedded sandstone. Claystone,
dark reddish-brown (10R 3/4), weathers same color;
thinly laminated; weathers flaky. Sandstone,
pinkish-white (5YR 9/1), fine-grained, poorly

sorted, poorly cemented, contains small clay

chips of green sandy claystone. Some spots
2-3 mm across have dead oil stain on quartz

grains. Unit forms small hollow between hogbacks--==-~ 17.0

2. Incompletely exposed; siltstone, orange-pink (10R 6/4),
weathers same color; moderately well sorted, firmly
cemented; low-angle cross-strata; at the top
is a 2-ft bed of silty sandstone with well-

rounded medium-grained "Entrada berries’===-cemecaccnaa- 20.5
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LUPTON section--Continued

Feet
‘Ningate Sandstone (incomplete)--Continued
1. Siltstone, very sandy, moderate orange-pink (10317/4),
weathers moderate reddish-orange (10R 6/6); well-
sorted, contains black accessory grains; firmly
cemented; thin to thick wedging planar sets of
medium-scale low-angle cross-strata. Forms
ledgy cliff, Section begins at base of
exposures which are near the base of the

Wingate Sandstone-=-=eececmcmcmcocmccmcccccccccecaeeaa 60.0

Total of incomplete Wingate Sandstone=---=-eceaae-- >251.5
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WINDOW ROCK section (63)

[Measured at approximately lat 109°03' W., long 35°42' N.,
about 2 mi north of Window Rock on cliff east of road;

measured by D. D. Dickey and W. B. Satterthwaite, August 8, 1957]
Feet

Middle Jurassic
Bluff Sandstone (incomplete):
4. Sandstone, very pale red (10R 7/2) to grayish-pink
(5R 8/2), weathers same colors; fine to very fine
grained, moderately well to well-sorted, composed
of subrounded clear quartz grains with accessory grains
of-black, orange, and pfnk minerals and subangular
white chert; moderately well cemented; very thick
wedging sets of large-scale sweeping cross-1amfnae.
Probably neariy complete thickness of Bluff Sandstone;
top of exposure on cliff-mceceeaaaa- e il b 114.0
Total of incomplete Bluff Sandstone--=-===eeecean-a 114.0
Note: The Bluff-Summerville contact is a horizontal plane of reworked

Structureless sandstone.




WINDOY RCCX section--Continued

Feet
Summerville Formation:
3. Sandstone, grayish-orange-pink (10R 8/2), weathers
same color to pale reddish-brown (1CR 5/4), very fine
to fiﬁe-grained, moderately well to well-sorted,
moderately well cemented; composed of subrounded clear
quartz grains withvaccessory grains of orange, black,
pink, and green minerals and subangular white grains;
bedding is even, irregular (65 percent), and
tabular sets averaging 2 ft thick of medium-
scale cross-laminae (35 percent); unit contains
one very thick set of large-scale cross-laminae.
Foris part of cliffemmmmomommomcc e _46.0
Total of Summerville Formatigne==-=-eemevommacanaaox 46.0
Note: The Summerville-Entrada contact is marked by prominent niche in
cliff along a horizontal truncation p]aﬁe. Entrada below forms rounded cliff;
Summerville above commenly forms more nearly vertical cliff. Bedding changes
from very thick cosets of wedging planar sets below to thick, tabular cosets
of even-bedded strata and cross-strata above. However, this contact may not

be at the same horizen throughout the arsa; niche in the cliff fades locally

and then appears along cliff at a horizon a few feet different

stratigraphically.




WINDOW ROCK section--Continued

Feet
Entrada Sandstone (incomplete):
Upper sandy member (incomplete):
2. Sandstone, like unit 1, except cross-strata are
generally a little smaller scale, and this unit
has a few horizontal parting planes; color in
upper 70 ft is yellowish-gray (5Y 8/1), in lower
50 ft reddish-brown; color contact gradational
and irregular; light color allows varicolored
accessory grains to be seen. Unit forms part
of slickrim cliffemmmmcmaccm e mccc e ceecee 121.0
1. Sandstone, moderate reddish-brown (10R 4/6),
weathers pale reddish-orange (10R 7/6).
to reddish-orange (10R 5/6) with some white
streaks which foliow tedding planes or
laminae; very fine grained, moderately well sorted,
contains some fine-gra{ned spherical, frosted quartz
“Entrada berries"; moderately well cemented;
thin to very thick wedging planar sets of concave
upward-sweeping cross-]aminae; very few horizontal
parting planes. Unit forms base of cliffeeeecececcaan-a 86.0
Total of incomplete upper sandy member---=--eeece--- 207.0
Total of incomplete Entrada Sandstone-==-===-=ccaa-- >207.0

Note: Bottom of exposure, not bottom of Entrada Sandstone.
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[(Measured at approximately long 109°50' W., lat 36°55' N.; Carmel

and Entrada Formations measured on northwest side of ridge near west

GARNET RIDGE section (55)

end, the upper part of the section on southeast side,

near west end; measured by J. C. Wright and D. D. Dickey with

. W. B. Satterthwaite, July 9, 1957]

Middle Jurassic

Bluff Sandstone (incomplete):

45.

a4,
43.

Sandstone, pale-orange (10YR 7/2), weathers same coler,

fine-grained, moderately well to weil-sorted, composed
of, rounded, clear guartz grains with black, orange,
red, and some green accessory grains and white

chert grains; many medium-grained; frosted gray
"Entrada berries"; poorly cemented; lcwer 8 ft

appears structureless, remainder of unit composed

of thick planar sets of medium- to large-scale

CroSS=Strata=cmmmmmmmm e e

Siltstone, like unit 42-cececcccmmcccccccmcamccccccacacae

Sandstone, like unit 41 in color and lithology

except for abundant gray-frosted "Entrada berries"
near base and in isolated stringers throughout;

mostly irregularly bedded. Forms base of cliffem-=e=--

42. Siltstone, sandy, light grayish-red (10R 5/2);

irregularly laminated. Forms Slope==e===s=emccccccaaaaa
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GARMET RIDGE section--Continued

Bluff Sandstone (incomplete)--Continued
41. Sandstone, orange-pink (5YR 7/4) in lcwer half, very
pale orange (10YR 9/2) in upper half, fine-grained well
to moderately well sorted, poorly cemented; composed
of rounded to subrounded clear quartz grains with
accessory grains of orange, black, green, and red
minerals and white chert. Bedding poorly exposed------
Total of Bluff Sandstone---=---ccemcmccmcacccccanax
Summerville Formation (upper part): |
40. Sandstone, alternating beds of sandstone like units 38
and 32; thin and thick beds. Forms ragged cliff and
top forms benchememe oo e
39. Unit mostly covered. Interbedded sandstone (65 per-
cent) and siltstone (35 percent). Sandstone like

unit 32. Siltstone like unit 37. Forms covered
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GARMNET RIDGE section--Continued

Entrada Sandstone:
Moab Tongue equivalent:
38. Sandston?, white (N 9
(10R '5/4), fine-gra
cemented; composed
black, red, and unc
mostly thin structu
siltstone partings
bed in the middie o
upper 1 1/2 ft has
Unit forms ledge.
in upper few inches
solution-====ec==--
Total of Moab T
Summerville Formation {lower part):
' 37. Siltstone, sandy, dar
with thin interbeds
gray (5GY 8/1) and
(10R 5/2). Forms s

: Feet

Js weathers pale-reddish-brown
ined, well-sorted, poorly

of subrounded quartz with amber,
ommon green accessory grains;
reless beds; claystone or

in Tower half; a laminated

f the unit forms a recess;
small-scale cross-strata.

Nodular, weathering crust
suggests possible gypsum

ongue equivalent-ee-cweccmcccccnana-

k-reddish-brown (10R 3/4),
of sandstone, light greenish
light gfayish red

el e e e e

36. Sandstone, like unit 32 in color and lithology;

very thin beds-=--=

-

35. Sandstone, like unit 34 in color and lithology; lower

2 ft massive bedded

, remainder very thin.bedded.

Forms ragged ledge-====e=cccccccccaccomacaaccacccaanaa-
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GARNET RIDGE section

Summerville Formation (Tower part)--Continued ‘

54; Sandstone, like unit 32 in color and ]{tho1ogy, with
a little more silt; irregularly laminated. Contact
with over]ying'unit shows undulations 1-2 ft broad
and as much as 1 ft in amplitude======eeccecccccccacaa-

33. Sandstone, like unit 32. Interbedded sandstone (60
percent), siltstone (30 percent), and claystcne
(10 percent). Sandstone like unit 32.

Siltstone like unit 31 thin and very thin
even beds, some internal distortion.
Claystone, purple, laminated, and very thin bedded.

FOrms slope---ceeceamaccmceccccccacccmcccncancncnacanex
32. Sandstone, pale-red (10R 6/2), lower few inches light

greenish-gray (5GY 8/1), very fine grained, moderately

well sorted; composed of quartz with abundant orange and

black accessory ‘grains. Forms minor ledge--======ceee-
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GARNET RIDGE section--Continued

Feet

Summerville Formation (lower part)--Continued.
31. Siltstone (70 percent), sandstone (20 percent), and
claystone (10 percent), alternating in very thin
beds. Siltstone, reddish-brown (10R 4/4), sandy.
Sandstone, yellowish-gray (5Y 8/1), very fine grained,
moderately well sdrted, moderately well cemented;
composed of quartz with orange and black accessory
grains and rare green accessory grains. Claystone,
grayish-red (5R 4/2) and dark-reddish-brown (10R 3/4),
lower 10 ft even-bedded, remainder of unit con-
torted bedding, contortions a few inches to a few
Teet broad, upper 10 ft not as strongly contorted.
FOIM3 S]Ope=mmm e m e e e
Total of Summerville Formation (lower part)=-------
Total of Summervi]fe Formation (including
Moab Tongue equivalent in Entrada Sandtone)------

Note: The Summerville-Entrada contact appears even and conformabie.
pp
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GARNET RIDGE section--Continued

Entrada Sandstone:
Medial silty member:

30. Sandstone, reddish-crange (105?5/6), weathers same color;
1 ft ‘above base is a prominent pinkish-gray (5YR 8/1)
band; very fine grained, silty, moderately well sorted,
composed of subrounded quartz grains, orange and black
accessory grains; contorted bedding; weakly cemented.
Forms covered Siop@-=-===-cecccccccceccmccacanenanennaa"

29. Sandstone, light-brown (5YR 6/6), weathers brewn
(5YR 4/6), very fine grained, well-sorted, mederately
well cemented; composed of subrounded clear quartz
grains with abundant black and rarég red and green
accessory grains. Basal foot is white (N 9).
Irregular thin even beds; top 1 ft is indistinctly
cross-stratified. Forms prominent ledge and bench
near the top of the Entrada Sandstone. Used

4 1/2° as dip===mmmmmec e
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GARNET RIDGE section--Continued

Feet
Entrada Sandstone--Contined
Medial silty member--Continued ‘

28. Grades from sandstone in lower part to siltstcne in upper
part. Sandstone, moderate réddish-orange
(10R 6/6) very fine grained, silty. Siltstcne,
pale-reddish-brown (10R 5/4). Whole unit wéathers
and stains reddish-brown (10R 4/4); thick massive
beds with disrupted internal laminae; uppermost
few feet have contorted bedding that has been
tryncated oy the overlying sandstone. Forms
poorly exposed slope or hoodoo cliffs. Measured
dip at top of unit 4 1/2°, used 5° as average dip------ 29.0

27. Sandstone, light-brown [(5YR 6/4), weathers moderate
reddish-orange (10R 6/6), very fine grained, silty,
moderately well sorted; composed of subangular clear
quartz grains with common black accessory grains; poorly

cemented; thin even beds. Forms indistinct ledge

ON S10pe====mweesemrermcceceeseemccna e n e n e —n e n——e SO 710N
Total of medial silty member--=--c-eccaccecacacnaan -52.5
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GARNET RIDGE section--Continued

Feet

; - Entrada Sandstone--Continued
Lower sandy member:

26. Sandstone, light-brown (5YR 6/4), weathers moderate
reddish orange (10R 6/6), very fine and fine grained,
silty, moderately well sorted, moderately well cemented;
composed of subrounded clear quartz grains; basal
laminae contain abundant coarse-grained well-rounded
“Entrada berries" of gray-frosted quartz and gray
and white chert; thick wedging planar sets of large-
scale cross-laminae. Forms reddish slopes and
rounded slickrims. Used 6° as dip=====-cecccccacnaana. 52.0

25. Sandstore, orange-pink (5YR 7/4), weathers grayish-
orange pink (5YR 7/2), fire- and very fine grained,
silty, moderately well sorted; composed of subrounded
clear quartz grains; some beds, particularly the basal
one, contain abundant coarse-grained, well-rounded
gray-frosted "Entrada berrjes" and some "berries"
of gray and white chert; moderately well cemented;
thin wedging planar sets of medium-scale cross-
strata. Forms broad, ledgy bench. Used 7° as dip-=---- 32.0

24. Sandstone, light-brown (5YR 6/4), weathers pale reddish
brown (10R 5/4); 1ithology same as unit 1, but
"Entrada berries" are more abundant; massive bed

with disrupted internal lamination. Weathers

to hoodoos. Used 8 1/2° as dip====mm=mececcmacccaaaa-a- 6.0




GARNET RIDGE section--Continued

Feet

Entrada Sandstone--Continued
Lower sandy member--Continued
23. Sandstone, grayish-orange (10YR 7/4), weathers Tight
brown (5YR 6/4), very fine grained, silty, moderately
well sorted, composed of subrounded clear quartz grains;
some laminae contain abundant medium- and coarse-
grained rcunded, gray-frosted "Entrada berries";
moderately well cemented, indistinct even beds and low-
angle cross-laminae; near center of ledge there is about
2 ft of contorted, slumped beds. Forms massive,
Jointed ledge. Dip of 8 1/2° measured.on
immediately underlying bedS====eemmcammcmcccaaaaacaeaee 17.0
Total of lower sandy member----eeececcmemmcccaanna" 107.0
Total of Entrada Sandstones====s-eeeemmcmccmoanaoanan 169.5
- Note: The Entrada-Carmel contactAis not well exposed, appears

conformable; base of Entrada Sandstone has irregularities a few inches deep.
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GARNET RIDGE section--Continued

Carmel Formation:

22'

21,

20.

19.

18.

17.

16.

15,

Claystone, moderate-red (SR 4/4), thinly laminated,

weathers flaky. Forms slope. Used 8° as dip-=======~=

bed. Forms indistinct ledge------

Sandstone, like unit € in color and 1itholcgy, massive

Concealed, probably interbedded claystone and

siltstone like unit 11.

Forms sloce. Used

Sandstone like unit 18 in color and lithology, but

not so well cemented; thin to thick wedging planar

sets of medium- to large-scale cross-laminae. Forms

upper half of prominent ledge. Us

ed 9% as dip========-

Sendstone, greenish-white (5GY 9/1), weathers iight

gray (N 7), very fine grained, well-sorted, composed

of clear quartz grains with some black accessory.

silt grains and some fine-grained, well-rounded,

frosted "Entrada berries"; firmly cemented with

calcite; indistinct disturbed and contorted bedding.

Forms lower half of prominent ledge~==-==--ccmcmcaaaaa-

Concealed, probably mostly siltstone, reddish-orange

(J0R 5/6)=cemsssimnsmmsasosnnsmassnansnonansasanamnmsanas

Concealed, probably claystone and claystone, silty

Tike Unit Beeemmmmm oo e

Sandstone, like unit 6.
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.GARNET RIDGE section--Continued

Feef

Carmel Formation--Continued

14.

13.

]2.

11.

Poorly exposed. Siltstone and subordinate interbedded

claystone. Siltstone, reddish-orange (10R 5/6),

thinly bedded. Claystone, moderate red (5R 4/4),

thinly laminated. Unit forms slope. Used 10°

Sandstone, like unit 6, but poorly cemented, not

much calcite. Concealed on slope=======cemecccacanaaa- 2.0

Sandstone, white (N 9) in lcwer half and light-brown

(5YR 5/6) in upper half, very fine grained, silty,
poorly sorted, moderately well cemented; composed of
subangular glassy quartz grains with black accesscry
$ilt grains; contorted bedding in basal foot, a tabular

set of medium-scale low-angle cross~laminae in middle

-foot, and irregular to disturbed thin even beds

in upper foct. Forms ledge on slope.

DAD T T 2% s i stisbeafe i o s i i R, 3.0

Concealed; interbedded claystone, silty claystone,

and clayey siltstone, probably in about equal
proportions. Claystone, moderate-red (5R 4/4),
thinly laminated. Claystone, silty, grayish-red
(SR 4/2). Siltstone, clayey, reddish-orange
(10R 5/6), laminated. About 10 ft above base is

a 1/2-ft-thick bed of sandstone like unit 6.
Unit forms slopeemmmmmmm o e eeeeeeemeeee 43.0

53




‘GARNET- RIDGE sectieon--Continued

Feet

Carmel Formation--Continued

10. Sandstone like unit Beeemmememcecccccccccccaaaa- Nty 10.0
9. Claystone, like uUnit 7=-me=memeeccecmaccccccccccccccaaaan 2.5
8. Sandstone, moderate orange-pink (10R 7/4) mottled

with white spots, weathers light gray (N 7);

fine-grained, well-sorted, firmly cemented with

calcite; composed of well-rounded glassy quartz

grains and contains & few reddish-brown clay chips;

abundant calcite rement; a tabular set of low-angle

small-scale cross-strata. Poorly exposed on

51 0pC=mmmm = e 1.0
7. Concealed, mostly claystone, moderate-red (5R 4/4),

thinly laminated, weathers fiaky on slope.

Dot T G it duspanscibimss S S——— 18.5
6. Sandstone, greenish-white (5GY 9/1), weathers

white (N 9), very fine and fine-grained, Qe11-

sorted; composed of rounded clear quartz

grains with black and amber-stained accessory

grains; abundant medium-grained well-rounded

"Entrada berries" near base; firmly cemented

with calcite; massive bed, indistinct laminae

are contorted. Forms persistent ledge on a

dip slope. Measured dip (not too reliable)

18 10%«ccccacccccccccccccccccccccccccccncccccncncccana" 3.0
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-GARRET, RIDGE section--Continued

Feet
'Carme1 Formation--Continued

5. Concealed, probably claystona and silty claystong,

like unit 3. Used 12° dip~=-=ceccecmcmmcmmmccacaanacx 4.5
4. Siltstone, very sandy, pale reddish-orange (10R 7/6),

weathers same color; very fine grained, poorly scorted,

firmly cemented; massive bed. Barely exposed on

Sl1Opemmmmm e me e e e e e — e e ——— 1.5
3. Concealed, fioat and soil indicate claystone,

moderate-red (5R 4/4), and claystone, silty,

grayish-red (5R 4/2); thinly laminated, weathers

flaky on slope. Used 12° dip===m=mmemmmmmmcmenan ___ 12.0
2. Sandstorne, like unit 1 in color and lithology.

Thin flat beds, with a few thin sets of small-

‘scale cross-laminae; upper Slft are contorted.

Forms low ledge. Used 12° as dip======emmmcmcacaaanaa- 13.0

Total of Carmel Formation-==-=====ee-n o/ 173.0

Note: The Carmel-Navajo contact is flat; reworked material lies on
beveled cross-beds of Navajo Sandstone. Clastic chert concentrated on

contact.
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‘GARNET" RIDGE section--Continued

Feet

Jurassic and Triassic(?)

g . Navajo Sandstone {incomplete):

‘ 1. Sandstone, greenish-white (5GY 9/1), weathers yellowish-
vhite (5Y 9/1); very fine grained, well-sorted,
composed of well-rounded glassy quartz grains, with
black silt accessory grains; firmly cemented;
indistinct thick wedging planar sets of large-scale
cross-laminae. Upper surface, which is beuesled flat
beneath Carmel Formation, has coarse grains and
aranules of subangular white and gray chert on it.
Forms broad flat surface sweeping up onto dip-slope

of Comb Ridgemmmmmmmmacceanancan- e e e L LR >100.0

Total of incomplete Navajo Sandstone-=ee==e=c-ee-a- >100.0
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