
LMLL275

LMLL276

LMLL277

LMLL278

LMLL279

LMLL280

LMLL281

LMLL282

LMLL283
LMLL284

LMLL285

LMLL286

LMLL287  

LMLL288  18.513 +/ .018 Ma

LMLL289

LMLL290

Base of clastic section wy 152, 
757299, 4025168 
ph 323-328

15-HR-32

15-HR-33

15-HR-34

cl
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15-HR-35

sst, wy 155 757384, 
4025127

15-HR-36 sst, wy 156 757365, 
4025118

Maroon tuff  LMLL906; ph 329-330; 
336-338, wyp 157  757369, 4025117

M

15-HR-37

wy 158  
757392; 
4025100

pinkish, sandy lmst

bioturbated, rootlets

pale gray, sandy tuff, tiny biotite, fine grain, = LMTH137LMLL902

LMLL903 limey t   uff wyp 91, 756259, 4022709; ph 118-121 

tan

tan
white

white
brown

white

brown limey sand

cherty tan-white lmst, tuffaceous, 
a few fossil fragments

brown (tan)

gray and white lmst, roots

white, roots

reddish

greenish

white

V V 15-HR-5, wy92 756274, 4022699

v

vv

vv white, swirly, bioturbated 
tan with roots  

brownish with roots

white

bioturbated
pinkish tan with roots

brownish with roots

white

crs sst15-HR-6 =
13-HR-5

limey, sandy tuff = LMTH 138v
brown, roots

pinkish tan

bioturbated, limey sst

white

LMTH139, reworked tuff

white

brown, roots

tuffaceous sandy lmst, white, fine biotitesv v
white, cherty

tuffaceous sandy lmst interbedded with thin 
white limestone

v v

white, cherty

M highest Maroon tuff in float: reworked crs, 
dark maroon tuff with sphene and biotite, 
equal to LMLL901

white weathering, pale pink lmst 
with minor sand

pink micrite
red sst

palustrine, pink limst; first big clear Trl bed
cliff-former; ph 133-135

pale pink at top; darker pink near 
bottom; lots of plant frags/root casts

mottled pink and white

reeds/roots/plant fragments

gray /white smooth weathering

whitish pink

pink
grayish pink

palustrine

karst-like; white
blobby; ph 137-140

pink

pink-white; palustrine

to the south: thinner lmst beds; 
mottled, karsted, white

white and pink

laminated
less laminated at base

laminated

2 thick beds, slightly laminated, 
meringue-weathering; yellowish to pink

Middle North
Horse Spring Ridge
B 

wypt 93 at top of section, 
756328, 4022697 
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Trc not exposed, base of section in Lower White part, 
at wypt 87 756198, 4022717
S/D 6, 45

white lmst, clean, micrite

thin-bedded, some cherty beds,
weathers white and chalky
3-20 cm thick beds, thicker beds 
are finer grained, mix of lmst and 
dlst

lo
w
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 w
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e

dark army green limey mdstone

white, little fragments

cl
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white-gray weathering, white lmst

blobby thin layers, bioturbation, 
qtz sand grains, ph 108-111

tan-brown weathering, root traces15-HR-1

15-HR-2

15-HR-3
red granite pebbles, white rootlets, 
wyt 88, 756230, 4022704

offset north to wy 89 756238, 4022714
bioturbated tannish sst with white root traces

bioturbated tannish sst

15-HR-4

5 cm thick carbonate layers; ssd/rip-up clasts, 
wy 90 756238, 4022713

muddy, limey sst with beautiful tracks

green
bioturbated, limey white mudstone

Base of section wy 141  756169, 4022253
s/d 32, 45

cl
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it

red sst

15-HR-24 bioturbated sandy 
lmsts and  pale 
pink-tan limey ssts

roots

silicified dark graygreen tuff

white chalky thin beds, 
some lighter gray silicified 
beds, 5-10 cm thick

15-20 cm thick cherty 
lmst beds

Marker Bed sampled in 2013 = 13-HR-3

upper pebbly

bioturbated, rootlets

v

15-HR-25

v

vv

gray tuffaceous sst, 20 cm thick, likely 
13-HR-2; ph 318-319

gray tuffaceous sst, with glass?; wyp 144 
756345, 4022282

roots, gray tan ssts

LMLL904 with root casts, ph 320-322; wy 145 
756349, 4022280

highest maroon crs reworked biotite tuff, LMLL905; 
wyp 147  756359, 4022284

15-HR-26 

pink lmst, wy 146  756357, 4022279

red sst grades up into pink 
mottled lmst top

base of first good  gray Trl; wyp 148  756361, 
4022282

gray 1-3 m thick beds

Middle South 
Horse Spring Ridge
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section continues...

covered
least
resistant
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resistant

Base of section wy 96, 756066, 4021998
s/d beds 25, 40

“Lower Red” 
section shown 
schematically, lots 
of cover with 5-30 
cm thick beds of 
reddish-orange 
sst, limey sst, and 
sandy limmstt

15-HR-7, wy 98 
756085, 4021969

15-HR-8, wy 99 
756094, 4021957

s/d 20, 45

brownish sst with root 
casts

brownish lmst; wy 97 756116, 
4021931;  s/d 23, 40

lo
w
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 w
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this sequence is  a mix 
of 40 cm to 1 m beds: 
white-gray lmst and 
pale gray-green sandy 
lmst; ph 156-165 

silicified gray-green fine-grn tuff with 
biotite

vvv 15-HR-9 wypt 100, 756130, 4021929; ph 164-165

mix of cover and 
white lmst beds; 
shown schematically

vvv 15-HR-10 wypt 101, 756138, 4021921

white 

white limestone mud-
stone; 1-2 cm beds

silicified green tuff

white limey mud

silicified green tuff

15-HR-11

cl
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15-HR-12

pebbles up to 1.5 cm; most are 0.5 
cm; pebbly layers; red granite and 
gneiss clasts, wyp 102, 756153, 
4021915; ph 166-172

bioturbated with roots, light tan

highest maroon crs reworked 
biotite tuff, LMLL903
wyp 105, 756176, 4021895

pink-orange mottled, plant 
fragments

tr
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o
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gray weathering, pink 
lmst

red mottled sst

gray-pink wthrng

gray-pink wthrng

pink, root traces

gray

some laminated beds in this 
sequence; mostly thick, 1-3 m 
thick gray weathering beds

Middle South South
Horse Spring Ridge
D 

Bedded Gypsum

“weblike facies”, wyp 110  756231, 
4021876

Halloween top, pink-gray limestone

“weblike” facies wyp 109, 756220, 4021883
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base of section wy 128, 755799, 4021353
S/D 34, 50, starting in lower red

15-HR-14

15-HR-15

red

reddish-orange pink

limey siltstone

15-HR-16

15-HR-17

15-HR-18

red-orange 10-20 
cm thick beds

red sst grades upward into 
lmst; ph 274-277

pale pink

pale pink bed at 23 m lightens 
upward to white

lo
w

er
 w

h
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e

white

sst that grades upward 
to limestone: palustrine

sst that grades upward to limestone: 
palustrine; white to buff; bioturbated

chalky white

white lmst with dark gray green silicified 
tuff

vv v 15-HR-19 reworked tuff, ph 285-287; wy 129 755829, 4021306

vv v 15-HR-20

5-20 cm thick white lmst 
beds with a few reworked 
tuffs, chalky white lmst 
mdst; a little cover

5-20 cm thick white lmst 
beds with a few reworked 
tuffs, chalky white lmst 
mdst; a little cover

thin chalky white 
lmst beds

green, reduced tuffaceous claystone

15-HR-21 wy 130  755844, 4021285

cl
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15-HR-22Marker unit; ph 288-291; wy 
131  755846, 4021281

tan buff

light gray, burrowed

1st gray-weathering, pink Trl lmst
wyp 132  755860, 4021270

15-HR-23 red sst base grades up into lmst, 
wyp 133 755866, 4021271

might be faulted above this 
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pale red, well-sorted, fn-grained, massive

white weathering, pinkish-gray thin-bedded micrite with sand 
grains and thin horizontal discontinuous laminae 

interbedded sst, claystone (slopes) and micritic limstone

15-30 cm thick

tuffaceous sst

pale red sst, = color change

sst-low angle cross-strat

Schematic beds, interbedded LS, SS 
and claystone (= altered ash)

LS: white weathering, very pale 
orange, micrite, locally recrystallized 
to spar with locally thinly  laminated 
with vertical and horizontal bioturba-
tion (now being silicified), locally 
developing chert, some local dolo-
mite

green thin tuffaceous sst, biotite and 
pumice-bearing

SS: yellowish gray, well-sorted, fine-
grained, tuff fragments, thin-bedded, 
 low-angle cross-stra

brown weathering, very pale orange micrite lmst, like below, thinly 
laminated but not algal, 1020 cm beds, DISTINCTIVE MARKER BED 

interbedded 20 cm units of micrite LS with 3-5 
cm beds and claystone (bentonitic)
like below but with no sst

float suggest mostly claystone and sst

poorly sorted, lithic sst with dewatering structures: vertical slurry 
zones

matrix-supported 

cross-bedded pebbly cgm, carbonate and xtalline clasts

x-bedded lithic sst, locally pebbly
OFFSET NORTH ALONG THIS BED ~ 1/4 MILE

bright orange “ugly carbonate” with calcite tubes (horizon and vert)
and orange stringers

micrite to grainstone
locally brecciated tops (dessicated) 
thick beds, 1m to 20 cm, thins upward
locally laminated
vuggy with calcite tubes
moderately pink orange weathered and fresh
meringue weathering

very pale orange weathering white micrite, 30 cm thick

tops of grainstones locally orange pink with white spots (??)
bioturbated

bioturbated

.5-1 m thick beds, many with tubes (?), bioturbated

poorly exposed, rubbly through most of exposure

Note: beds with most tubes are usually quite orange, 
whereas thick LS beds weather gray and are very pale 
orange (frsh)

top of ridge

gypsum starts here Probable top of Trl

crude horizontal bedding, 5-15 cm thick

20 cm thick bedding

crudely cross-bedded

subrounded to subangular, mostly cherty gray lmst 
clasts,  Pz, some PreC ss and quzt (not Tapeats, maybe 
Prospect)
outsize clasts rare but large, up to 28 cm
1-2 cm pebbly stratified layers are crudely imbricated
thin discontinuous sandy interbeds

interbedded siltstone and sst
MOSTLY COVERED SLOPE 
POORLY EXPOSED
sst reddish-orange, massive

reddish-orange claystone

interbedded claystone and recrystallized limestone 
micrite, thin beds, orange pink
lmst 15 cm thick, structureless except for locally thin, 
horizontal discontinuous laminae
claystone beds 80 cm thick
floating grains, chert, “red spots”, calcite tubes, stringers
probably started as muds and are now rextalled

base not exposed, likey Triassic Moenkopi or c

cl
a

st
ic

 u
n

it Marker bed; wyp 159  755478, 4020943

highestmaroon tuff       in float at 127.5 m: reworked crs, dark maroon tuff ;   
wyp 160 755492, 4020934; LMLL907

pink-gray weathering
wp 161 755496, 4020932

ph 344-347tr
an

si
ti

o
n

Tr
l

Base not ex-
posed

Base not exposed

15-HR-30  wy 149  757189, 4025154

15-HR-31  wy 150, 757202, 4025148

Possible lost section 
due to faulting

Possible lost section 
due to faulting

Possible lost section 
due to faulting

Possible lost section 
due to faulting

 red-orange limey stst

13-HR-1 from here
approximately
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middle conglomerate unit  Maroon tuffM

Tr
l

Tr
l

Tr
l

Tr
l
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M
B

13-HR-4

base not exposed
channel-thins laterally

reworked tuff, upper part has  tubes/root casts, looks to be in a broad
channel that thins laterally

dolomite, white, structureless limestone with mudstone inter-
beds
beds thicker: 10-30 cm

somewhat similar to below but certainly less sandstone and 
fewer sand grains than below
seems less tuffaceous than below

similar to below but with a little more sand again
bioturbated

orange brown claystone

claystone with vuggy micritic beds

mod-orange pink, vuggy sandy limestone to sandstone

thin to medium bedded, sandy limestone or 
white dolomite

“meringue” weathering, massive, orange-pink to white 
limestone,
sparry, vuggy

pink to orange limy sandstone

ugly, sparry limestone

orange-pink sandstone

laminated, horizontally, limestone, tan sparry limestone and 
white spar
orange-filled vugs and wispy orange color along some laminae

algal??
not algal in roadcut

pale orange limestone: sparry, vuggy with lots of pink-
micrite filling vugs

bedded but not laminated

mostly covered: looks like limestone beds thicken and thin in
broad channels (?)

light, sparry, vuggy limestone

medium-grained, red-orange sandstone that fills channel;
qtz and lithic grains that are coarse to v coarse; base includes 
sparry LS from underlying bed

pinkish to buff limestone, med-thick bedded, pink micritic interbeds, 
crude horizontal laminae

cracks filled with pink, sandy limestone
minor root casts

well-bedded, algal laminated limestone, 
micritic, brown-tan and white

mod-orange,  cross-stratified to 
massive, carb cement
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Horse Spring Ridge

fault here
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poorly-exposed mod red-orange

orange qtz sst, locally pebblye

likely IB sst and claystone, buff to pale green 

massive or bioturbated, creamy white to buff 
calcite-cemented sst interbedded with 
claystone (bentonitic?)

pale gray to white weathering, white to gray dolomitic to limestone 
micrites often with floating qtz grains, 
thin to med bedded (much of it 2-10 cm), structureless to locally 
laminated with sandy beds, occasionally silicified

interbedded with a few limey claystones

occasional thin qtz sandy stringers, sometimes with 5 cm granules of 
black or gray chert

weathers conchoidal or rounded/knobby
quiet playa or lake

more claystone, ls beds fewer  
and thinner

chalky

green silicified

distinctive ledge sequence, upper LS is tuffaceous with biotite flakes

tuffaceous claystone, slope former

micritic dolomites and interbedded green-gray claystone

dolomite is wispy horizonatally laminated and locally 
silicified, probably tuffaceous and locally sandy laminae

white tuff fragments up to .5 cm 

ssts are buff to pale orange

white claystone/LS layers
pale orange sst
ugly sandy LS, silicified

root casts

PreC clasts, .5 cm xtalline clasts, white buff to pale orange, root casts/
bioturbated

claystone or covered??  slope

green to pale brown sst/mudstone with abundant root casts in 
lower massive ss
sequence fines up, beds thinner, with limey mudstones-
bioturbated or with roots

sandy LS to limey mudstone, med bedded 
with uneven bases, massive units fill 
shallow channels, overlain by wavy 
bedded (2 cm thick) beds
lots of thin tuff interbeds, gray
sandy LS often vuggy or with root casts

white to buff, tuffaceous
local root casts

resistant, tuffaceous cherty LS with wavy horizontal laminae 
outlined by silica network; probably a silicified tuff with 
carbonate cement

thin, vuggy structureless limey mud-
stones with tubes locally, thin tuff inter-
beds

gray tuff 10 cm thick

orange tan, tuffaceous sst in channel with 
white sandy dolomite

thin tuffaceous limestone

20 cm tuffaceous sst with orange qtz grains

thin to medium-bedded white tuffaceous limestone-dolostone, 
locally silicified
definitely tuffaceous!

coarse biotite tuff

coarse biotite tuff

tuffaceous claystone, sst, dolomite

mod orange pink sandstone, carb cement, with gray carb grains, 
qtz and white
Is this the pebbly sst?? no sparry white grains

yellowish claystone with thin white micrite
slope

brown, tan and white

Trl starts here

15-HR-34 sampled between LMLL 283 and 
284, bioturbated tan buff sst wyp 153 and 
154 757326, 4025144
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Garden Wash
Horse Spring Ridge 
F

Horse Spring 
A

location of 22.88 +/-0.02 tu� correlation

Note: UTM coordinates use NAD 27 
CONUS for a base

M MM

Paleozoic signal: mostly quartz and sedimentary lithic 

Strong Proterozoic signal: granite and gneiss grains

Weak Proterozoic signal: minor granite or gneiss grains 

Strong volcanic signal: tuffaceous material with N S

RGGWss1

GWRGss2

GWRGss3

GWRGss4


