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planar lams, gray med sst
gry wthrng, white, vf-m sst

gry, med sst
CL, sandy lmst with wavy lams

RM4  708657, 4024647
10-WB-6, photo 13

tuffaceous lmst with glass shardsRM6 708657, 4024647
LMLL249white biot, pumice, glass shards

fl to crs sst, with vugs
CL

1-2 cm beds RM7  708660, 402462610-WB-7

walked south along top of last bed
to wash: RM8 708725, 4024535

pebbles, dunes along strike
S/D 115, 19

pink weathring, gray sst

Gray Tuff!, start of Ryan’s section from J-term

pink-wthring, f-uf gray sst
fine, pink sst

10-WB-8

12.93 MA Tuff
(”90 m tuff”)

across the road, the beds at 102-104 m are 
resistant, well-exposed Lcrcm teepees 1 m 
high and 1 m wide

across the road, we resampled this tuff, 
19-WB- 329, over 1 m thick, overlain by limey 
tuffaceous sst, wy 211

waypoint 77, 708733, 4024494 
base of March 2019 added sec-
tion, starting on the bed that is at 
115 on the Erynn-Ryan 2010 
section 

alternating fine and crs sst; grayish-brown-pink sst with a 
few granule lenses and cross strat at base

fn sst at base, grades up into crs
fn and med ss with soupy 1 cm layers
gray-weathering, med-dark gray sst with many black grains

alternating 1-3 cm white lmst and red vf sst/sltst
gray coarse sst

red fn sst and sltst
white cm-scale lmst beds, flaggy weathering
flaggy, white Lcrcm

red, med-crs, limey sst
19-WB-300, wy 78, 708721, 4024490, gray-weathering, mix of tuff and sst

white lmst
pale gray sst
three 5-10 cm gray weathering, white tuffaceous ssts with clear xtals and several large biotite

Interbedded red sltst, gray crs sst and red sst; beds 1-8 cm 
thick and a little cover

white crs tuffaceous sst
white Lcrcm

lmy gray sst, with planar lambs
gray, crs to vc sst

white crs tuffaceous sst, may be a reworked tuff downhill
pebbly, pale gray/white lmst, Lcrcm

Wy 79, 708711, 4024503
flaggy, pebbly, white to gray-brown lmst, Lcrcm

Lcrcm, top of hill, offset downhill from 80 to 81

Lcrm, fissile-weathering, white, wy 102, 
708696, 4024410, S/D 112, 21

5-10 cm white reworked tuff grades up into 10-15 cm red sst,
 looks fairly primary, has pumice

red slt/sst, half cover
limey tuff with sand overlain by 10 cm white tuff

white reworked sandy tuff with small pieces of pumice

wy 80 708706, 4024501
wy 81 708707, 4024461, S/D 104, 

tuffaceous sst

19-WB-304 - sample from middle to top section, red tuffaceous sst
                                                                                                              lots of biotite, large pieces              
19-WB-303- sample from bottom, waypoint 103 708678, 4024405 — white with pumice,reworked,

cover and gray sst
small offset to North on a thin white tuff

pink/gray sandy Lcrcm

wy 104 708663, 4024398 offset to wy 105 708625, 4024455  S/D 
tuffaceous sst with lots of pumice  wy 106 708620,4024451 19-WB-305

flaggy, beige lcrcm, gentle domes, top of hill

few cm beige, sandy limestone beds alternaiting in cover
small offset to the East on 34.5m

limey sst

sandy limestone with granulas

sandy, pebbly, 20 cm thick kimestone, small offset 

limey sandstone

cover with red sst peaking out from below
pebbly sst

wy 107  708621, 4024347—19-WB-306, sandy white tuff on the bottom

wy 108  7088602, 4024346 — 19-WB-307 top and middle section, purer tuff  

flaggy ls, few cm thick

Added 2010 E section

= to tuff at 
~31 m in 
2019 main E

S/D 90, 15
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see Figure 6c for section below this point

pink-tan, beige, v.c. tuffaceous sst
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covered
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resistant
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resistant

v
v

small offset 0708968, 
4024237

vvv

 

Lcrcm, limestone with some 
tuff, mm-cm thickness crinkly 
lams, some sand in them,  a 
few 1-2 cm tuff sandy layers

mix of cover with 
some exposure of 
Lcrm, platy weather-
ing, beige

IB 2-4 cm beds, red and pink wavy 

limestone with sand and 
some tuff, Lcrcm, more mm

sandy white reworked tuff with biotite
white reworked tuff with pumice, qtz, biotite, sandy lami

pink/tan sandstone
white tuff sample : 19-WB-21 wyp193 708901,4024207
white tuff, biotite 19-WB-22

3 white tuff layers with red sandstone IB 19-WB-23

19-WB-25, with sulphur on the bottom at 20.5m

Lcrcm w/sand&pebbles 

offset to wypt196, 
709000, 4024102 
19-WB-26, white tuff, 
sandy, pumice, biotite

crs with some sand
tan limey sst

crossing hill, top of hill is on 76.5m

half covered, half exposed limey sandstone 
red fine sst and med gray sst

GIGI, partially exposed, 
wyp201   0708653, 4023919

Lcrm-fissile

red sst
red sst

tan-gray-red-pink coarse sst with 
granules and laminations

offset to east, top of ridge, wy 200 
708726, 4024015
pebbly sst with 10 cm high 
cross-strat, coarse red sst
wy 199 708748, 4023997

tan gray coarse sst

pink red sst

flaggy, scrappy, thin lmst

offset to north,from wy 197  708966, 
4023985

S/D 106, 12 and 
78, 6

red

thin white fine  tuff, 

thin bed with 10 cm high 
silicified tee pees

3 thin beds: pink tan sst, pink flaggy weathering 
lmst,  limey sst S/D 86/18

Lcrcm

coarse, angular, hetero-
lithic, wy 195 708856, 
4024184

limey red sst
red sst

red sst

red sst

white limey sst

5 cm thick lmst

pink tan

Interbedded (IB) tan-pink and 
beige lmy sst beds 1-4 cm thick

start of section at wy 192, 
708968, 4024237; S/D 107, 14

Lcrcm with a few 2-4 cm 
tan-pink sst beds

1-3 mm lmst rip-up 

SSD

gray sst
19-WB-24 white tuff with biot, wavy lams, wy 194
red sst

gray and white tuff and sst

Lcrcm 10-20 cm high 
stromatolites

Lcrcm

Lcrcm- sandy

limey sst

tan brown platy 

tan brown platy 

tan brown 

10 cm high cross-strat, 
reddish brown sst

red sst, finer, less tan

top of ridge

thin white lmst

upper beige, mostly float

“3 white layers” with a 3 cm pink 
sandy lmst and a few 3-4 cm ssts

red sst

section may be too 
thick by a few m in 
here

whitish-gray

pinkish-beige tan gray pebbly sandy-lmst, wy 95 
708786, 4024071 

pink-red 1-4 cm sst

with 1-2 cm rip-up clasts
pinkish-red slst and sst

10 cm beige-weathering

resistant

tuffaceous sst

Area E 2019 Main Section

at the base: creamy/tan sandy 
limestone/limey sst

pink weathered sandstone above limestone
conglomerate with sandstone

recessive sandstone
limey conglomerate with sandstone, cross-bedding
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covered
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resistant
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resistant

GIGI-glass shards, flaky weathering
gray tuff with light gray to cream weathering
fine laminations-lower part mm sclale
lapilli layer toward the bottom
SSD

pink, fine grain, heterolithic ss

MARSHMALLOW, white tuff, mm laminations planar near the bottom, wavy in the middle, fine 
grained, black specks <mm,  SSD, pink staining

sandy limestone, reddish-pink blobby 
weathering, comes and goes

white 30-40 cm tuff bed, we offset to the 
south along this bed, in other sections this 
tuff is more prominent, called “the tuff in 
between”

-lower middle part with fine laminations, weathered surface, SSD, 
creamy white inside, biotite, tuff bed has reworked parts
lowest layer has pure white thin 2-8 cm tuffs in places

3 Part tuff - gray glassy tuff, 
middle part red tuffaceous sst, ripples

slight offset to east
gray white tuff, few tiny biotite, fine grains

19-WB-01 wy 190 
707803, 4023884
big biotites from 
base

sampled in October, base LMLL-935 and 
top LMLL-936, 2018 LL NR 11 p24-25
70 cm at base of 3-15 cm thick layers of 
coarse tuff, fine tuff and reworked tuff

Area E Day 1 Section 

layered, laminated, reddish weathering, pebbly in 
places, v.C. sst, gray and white smaller 1-2 mm 
angular fragments 

v
v vvvv

pale red/gray sst

pale red/gray sst
gray tuff, 3 cm reworked tuff with biotite rich lens

RIDGE/LEDGE FORMER!

2019

G2 tuff  
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red siltstone
sand grain, no glass, mayber thinner than 50 cm

Poorly cemented red ssd

tan-gray Sandstone with laminations, low-angle cross-strat, middle
part has 1 cm high ripples, base has granule layers

red and white graines sandstone
1cm think gypsum layer???

sandstone/siltstone- 
some oxidized mm think layers

red cover with sand and clay, moved from here laterally 30 m!

Gyspsum cemented with siltstone

light red/pink siltstone
gray/red siltstone
siltstone

loose siltstone

pink ssd

siltstone/sandstone, 
pink on the bottom

red ssd or cover???

red ssd, bedded

red ssd , wavy bedding

red sandstone

thin layer of white tuff and 
sandy sltstne alternating

partially covered

gray-blue tuff, gypsiferous in parts, gypsum above and below, fine lams  
wy 202 709620, 4023327, resampled 19-WB-319, “Gypsum Gray”

Mr Gray, gray glassy tuff, wy 203, 
19-WB-320, saw this at Yucca Hill

Mrs. Pumice, lower layer loaded with pumice, top layer 
too,middle layer less so, 19-WB-321, total layer is 50 cm 

two packages at 48 
and 52 are the 
“reverse oreos”, red 
sst in the middle, 
white weathering 
layers at the top 
and bottom, whole 
thing more resis-
tant

Sanidine queen = 
yucca tu�, at wy 
206

19-WB-322, wy 205

19-WB-325 at 70 m

distinctive, cliff/ledge forming white tuff that sometimes weath-
ers partly gray, lots of lams and SSD, parts reworked, 

19-WB-82

19-WB-83

19-WB-84

19-WB-85

19-WB-86

19-WB-87

19-WB-89
19-WB-88
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started at the top of Puralzyveen, wy 199, 
709778, 4023411, S/D beds 92, 20, in Area 
Y, just below the Emily-Xavier Section

tuffaceous, pale red-gray weathering ss
coarse on the bottom

pale red sst, similar to below, finer grained

white tuff at 36 m from Day 1 

pale red-gray limey fine sst

pale red-gray limey coarser sst

likey siltstone and gypsum 
underneath the cover

2-5 cm fine, crumbly 
white tuff, end of our 
section at wy 200, 
709713, 4023360, 
XavierEmily section 
starts to the northwest

25

-slight offset of about 15m
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thick, gray glassy tuff, 19-WB-326, calling it 
E1 tuff

gray tuffaceous sst

thinly laminated lmst interbedded with limy 
tuff , 19-WB-327  
(offset 5 m in NW direction)

red-gray sst

50 cm pink gray sandy tuff
40 cm limey tuff
20 cm white tuff, 19-WB-328
waypoint 210 709618,4023055

red-gray sst

Y Composite: western
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S2 tuff just 
above E1 tuff

19-WB-233, wp 359 713684, 4026529; middle white has 
SSD, see photos from Oct; top .5 m darker gray with 
cross-start, lot of glass shards, gray at bottom

white sandy tuff with laminations, some black lams

19-WB-230 from base; fewer 
sand grains, resistant, quartz, 
sanidine, grey/white tuff; tiny 
biot

wypt358  0713766  4026511 S/D 110, 10

pink-red sst, silty 
mm scale lams, 
some white pure white chalky tuff

1-2 mm pebbles

pure white 
chalky-19-WB-231 from 
this or one below

1-2 mm pebbles
bedded Chalk-white, IB cm 
scale sst and SSD on top

similar to sst below, coarse at bottom

crs grains, S/D 120/15
White, chalky, grades into sst

E1

Sanidine 
Queen

top of 
tuff at 
16 m

3 cm pure white tuff at the bottom, well-cemented, fn grned, light gray in 
upper part, distinct spherical fracturing, sample from the top 19-WB-232
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E2 tuff

E1 tuff

S2 tuff white tuff with biotite, pumice, quartz, and 
glass shards, slightly welded, pinkish hue 
on inside 

grey glassy tuff, wy 269  714042, 4025330 sample 
19-WB-21
1 cm white tuff at base0

8m of pale, pink, brown, red sandstone

other beds in here just to the north but not 
measured due to time

covered
least
resistant

most
resistant

VV

heterolithic sandstone, crumbly, light pink color overall
pure white tuff, some black specks and glass19-WB-200
medium grain tuffaceous sst, red and black, well sorted
8cm white tuff, lots of biotite, bacteria growth

medium grain, red and black, well sorted sst

white tuff, sheets of black specks, angular 
fractures, but rounded weathering
sample 19-WB-201

white tuffsandstonewhite tuff
coarse sst, not well sorted, laminations, pink, black, grey grains

white tuff, flakey lamination, red sand grains, lots of black 
specks and glass  sample 19-WB-202

white tuff with wavy tan colored laminations
sample 19-WB-203

grey weathering on top, ssd,
seems like the 3 layers belong to one thick tuff bed

Sanidine 
Queen 
tuff

pale red sst

partly covered, gypsum

red gypsum and siltstone

60

a few tuffs in here, possible gray 
one a top

this portion of section very simpli-
fied...didn’t get every single detail

RR1

S2 tuff 
E1tuff

E2 tuff

S2 tuff 

E1 tuff

Sanidine 
Queen 
tuff

V

VV
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pure white tuff

white tuff
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covered
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resistant

most
resistant

S/D beds 116, 11

red fn grained, heterolithic sst and mdst
3+ m below this of gypsum, sltstone, fn 
sst

gray tuff with glass shards
grades into sst, SSD 19-WB-206 (was supposed to be 260 but bag 

got labeled backwards)
S/D 130, 20
wypt 203: 

slightly-covered 
v.f. sst siltstone 
and some 
gypsum

reddish, heterolithic sst
S/D 148, 21 wypt 204 

714803, 
4026096

white to gray tuff, a few large biotite, cross-strat 
19-WB-261

brownish-red
red

gray glassy,19-WB-262

grades upward into gray 
and red sandy tuff

red sst
white, fine to coarse, pumice, Sani-
dine, some biotie  

19-WB-263

19-WB-264
brown-wthring, white tuff

white

white tuff with biot, glass, 
med biot, a few to some
well-indurated, 19-WB-265
wy 207 714761, 4026116

holding up a tiny 
ridge

red, soft, vf sst 
and shale

dark gray with white glass, 
19-WB-266, wy 208: 
714743, 4026098

pale gray

gray with cross-strat, glassy 19-WB-267
top of another ridge

white-fn-grned tuffon top
 indurated, pumice-rich, pumice 2-5 mm, tan 
tuff with a few med biot, smoky qtz19-WB-268

red sst

white tuff with lots of uniform 
grained black specs: biot, hbl

grey, brown specks, sparse grains of varying color 
19-WB-269

red sst

fine glass, white to grey
19-WB-270

wy 210
714717, 4026081

RR 3

19-WB-266

R1 tuff

12.93 Ma tuff 

S1 tuff

white tuff
G2 tuff

3-Part tuff: base is
12.107±0.003 Ma

Gypsum Gray tuff

 Mr Gray 

Pumice-rich tuff

19-WB-210

Red Sandstone unit 
Stratigraphyof the White Basin

Mr. Gray?

 Pumice-rich tuff Pumice-rich tuff

Mr. Gray

Lovell Wash Member of 
the Horse Spring Forma-
tion

Red Sandstone
white gypsum

Stratigraphic Correlations
Strong correlation based on field 
relations, mapping, walking out beds
Inferred stratigraphic correlation 
based on lithology

Strong tuff-based correlations based on 
tephrochronology, age data and field de-

Inferred tuff correlations based on field 
data and interpolation between other 
known correlations  

very distinctive tuffs used for mapping

estimated Lovell Wash Member to Red 
Sandstone contact based on location 
at Section B and sedimentation rates

12.93 +/- 0.02 Ma tu� 

11.88 Ma +/-0.15

11.801 Ma 
+/-0.008

12.93 +/- 0.02 Ma tu� 

~ 11.4  Ma
calculated using 
sedimentation rate

11.801 Ma +/-0.008
sample 19-WB-42 
sampled at Y east by 
Hank and Ethan, 
walked over to Y west

could also correlate with top 
of 3 Part tuff

         

white tuff loaded with glass shards and varying biotite, some pumice

LMLL243distinctive glass shard-bearing layer 

Area B, Uppermost Sec-
tion; Hill 5 

Informally-named Red Sandstone
of Bohannon (Trs, 1984) begins here
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dark tan with a little white, limey, 
tuffaceous sandstone

light tan, mm laminations, limey tuff with clear crystals, no 
glass, very little pumice or biotite,S/D, 191, 21
 moved here laterally from wypt 361 to 363:
361 = 712066, 4021778
363 = 712064, 4021804

measured to Wypt 365, 711797, 4021857
Ryan, Marisa, Blake, MIranda

25 m estimated from map; 
using 71 m horizontal distance 
and dip of 21
mostly gypusm, maybe some 
siltstone/mudstone?

more cover and gypsum
65 m horizontal distance; est 23 more 
meters using trip up to gray bed west 
of wypt 71 (not the last bed)
this bed is equal to gray tuff at wypt 88 
to the southwest
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Base of section: wypt 224 on GPS 12
SD 215, 21 

light gray, sandy tu�, �ne-grained, glassy
20-WB-141

coarse-grained, ashy white tu� with loads of pumice and some medium 
biotite, 20-WB-142, “popcorn”, top layer reworked tu�

dark gray, heterolithic sst with cross-strat 10 cm high and 30 cm wide

white, ashy, �ne-grained tu� with pumice and a few small 
biotite grains, 20-WB-143, small glass shards

white, �ne-grained ashy tu�

interbedded, partly covered, 
reddish-gray sandstone and gypsum

o�set south 
to wash at 6 
m

gypsiferous 
sandstone

reddish

20-WB-144, pumice-rich, white 
tu� with �ne and coarse mm and 
cm layers,  reworked top

reddish, pale brown sandstone

peachy-pale reddish-brown �ne 
grained sst and siltstone

red-weathering

darker red at top

pale pink gypsum 
and sandstone

wypt 
225, 
711167, 
4021345

Light gray, glassy uniform tu� with reworked top
20-WB-145
wytp 227

pale reddish-brown/pink rusty 
peach,  �ne grained sst 

White, pumice-rich tu� with soft sediment deformation, clear 
crystals and maybe hbl
20-WB-146, wypt 228, �ne grained at the bottom

�ne-grained, 20 cm thick white 
tu�

white tu� waypt 229, SD 149, 20
light gray tu� with reworked top sandy gypsum in 

between tu�s

wypt 230, 710975, 4021305
20-WB-147thick gray glassy tu�

walked up section 120-140 m 
horizontally, dip of 20 ..this 
section ~45 m thick...

photo of Anna with 5 thin 
white tu�s in this stretch

boxes are schematic: mix of 
pinkish-red and red, �ne and 
med sst and gypsum

Used the map and trig to 
estimate thickness:
~250 m horizontal dis-
tance, with dip of 21 = ~ 
90 m of section

Old wyp 88, new wypt 222
711503, 4021396
20-WB-140 light gray weathering, fine-grained, dark on 
fresh faces, lots of clear minerals/glass shards
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80

similar bed at wy 231 to the 

E2 tuff

180

Area B

This stretch not measured yet

redder gypsum starts here

tan gypsum

darker brown gypsum

switches from tan to 
redder gypsum

shifts from rustys color 
to tan/ light brown 
gypsum

switches to white 
gypsum

switches to browner 
gypsum

redder gypsum

switches to tan

This works with our tuff 
correlations above and 
below

Area B:
western side of basin

in wash to the south, this is a mix of �ne 
red sst and tu�aceous gray stts, some with 
lots of biotites

Yucca Hill section
thicknesses estimated
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0
covered
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resistant
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resistant

tu� grades into reddish sst

1 cm tu�

50 cm gray glass tu�, SD 43,7, Mr. 
Gray      

Wypt 164, 708005, 4023585

 red sst

white tu� with LOADS of pumice and 
crystals and some biotite, Mrs. Pumice

gray-pale red tu�aceous sst

limey, white, glassy, crystal rich 
tu�, some reworked, SSD, some 
laminations

above this cover and then cgms

to the west, Mrs. Pumice grades up into the 
tu� at 8.5 m and makes one cli�

19-WB-311

19-WB-315
19-WB-314

19-WB-313, wy 166

19-WB-312, wy 165 

gray-weathering, whitish gray, 
laminated tu� with clear crystals

red-weathering

red-weathering
gray-weathering, white, �ne-grained tu� no 

wy 167, 707989, 
40235662 thin �ne white 

19-WB-316

wy 168, 707987, 
40235454

Area E: western 
basin margin

gray gypsum

Area E: western 
basin margin

Sed rate 168 m/0.92  
My =  204 m/Myr

Sed rate 70 
m/ 0.13  My =
308 m/Myr  

Sed rate 14 m  /0.079  
My =  177 m/Myr

Sed rate 9 m  /0.079  
My =  114 m/Myr

check SAm from 2 E places
check yucca-San queen from Y, Yucca Hill, 
all three RR
Eddie (from RR1, RR2 and Y composite)

wpt R3

weathers gray, biot, qtz, ssd

red-gray sst
red heterolithic sst
gray fu-vfu sst
gray

measured cover uphill

offset back down to wash
to get exposure, WPT RM5
708653, 4024679

pink-gray weathering, white sst
pink, thin-bedded
white mixed sst and marl, some wavy lams

yellow weathering
pink whtring, white m-vf, 5-15 cm thick sst beds

pink wthrg, gray sst, disrupted beds
paleosol??, “conjumbled”, photo 12

S/D 102, 12, fair

pink wthrng

F2 F1

F1

F2

F5

09-SB-8

09-SB-9
09-SB-10
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using Marisa Smedsrud book,
on their section the 90 M tu� 
starts at 18 m

???

2010 + 2019
2010 composite section

same 
tu� at base of Elliot 

Y West 
measured by Emily, Xavier and Sarah
Jan 2019

Top of Y added 
7 pm section
measured by Zsu and Lisa 
March 2019

base of this section starts at 
73.5 m on XavierEmily sec-
tion, waypoint 209  
709635,4023077, 
S/D 100/15 - poor

measured quickly...running out of daylight

we think this is 
gypsum gray, = to 26 
m in SEXtion

upper Red Sandstone
Area B, west of hill 5


