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Castor (1993) simpli�ed 
section for southeast 
White Basin

covered least
resistant

most
resistant

Base of Red 
Sandstone
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Very crumbly, fine-grained pink sandstone,

White tuff
Green silicified ash
Hard, pale green, no grains or biotite

White tuff, biotite, fine-grained
Yellow sandstone

Cover consisted of light yellow soft mound, like pink 
squeezed holds shape (clay?) , top is white and crumbly

Small platy shale pieces amongst very tiny sand 
completely covered by crusty white gypsum and 

More resistant beds consist of dolomite and a tuffaceous 
sandstone, yellowish/orange, 5-10 cm alternating 
between mudstone/shale layer from below

Limey Tuff

Muddy sandstone, yellowish brown
Gypsum is laterally continuous for 8m only 

Gypsiferous Limestone

Pumice-bearing tuff

Dug through 
cover

Lcrm
Red Limestone

crinkly-laminated, cm and mm scale
 JD93, 718094  4026943

718087   JD92
4026959
12-WBP-1-JD 

         S/D 52 17

718107  JD91
4027016

Recessive: red-white limey 
tuffaceous sandstone

red sst
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Brown sandy, somewhat wet, covered by 
white crusty/crackled top, green ash 
pieces and gypsum crystals scattered

Ash can look very dark in places, almost blue 

sometimes, it is “the” green ash, light, pumicey, 
small specks of biotite

Big limestone slabs, some ash pieces, overall light 

brown/beige sandy clay

Tuffaceous limestone, comes in and out of cover, 
some layers are more recessive,  

fresh face looks yellow and white, 
specks of biotite and glass are visible (seems to become 
increasingly tuffaceous as you move up the section)

12-WBP-2-JD 718374    JD96
4026758

Offset across hill, overlapping of first 
limestone package

S/D 298 35
718428   JD97
4026712

Cover contains significant ash/tuff pieces, 
mostly consists of brown sandy clay (sandy 
mudstone)

Offset to east 20 
meters

White/grey tuff, minimal glass 
and biotite

Slightly different tuff layer above first, more biotite-rich, 
some distinct bands are visible

718420   JD984026681

Lcrm

Tuffaceous limestone, teepeed, black and white 
white and yellow inside, significant glass and biotite
12-WBP-3-JD 

718411  JD 994026670

Lcrcm

Tuffaceous limestone with huge 
teepees (60cm), 
chert replacement, 

small tuff bed - white, 
some biotite and glass

Tuffaceous limestone with layer of 
limey tuff in between

LCr mm, tuffaceous, thinly laminated

12-WBP-4-JD
718400   JD100
4026660

Rests on Paleozoic strata

75 m tuff

weathering, some chert,
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Tuffaceous limestone, teepeed, 
black and white 
weathering, cherty, LCr mm

718689   JD101
4026255

crinkly laminated, weathered black, heavily teepeed
12-WBP-5-JD

Very scrappy covered limestone beds, highly 
weathered partially covered beds 
throughout

Fresh face: light color, contains biotite and 
12-WBP-6-JD

Highly weathered, teepeed,  some 
small bands, looks like biotite, lots 

12-WBP-7-JD

Scrappy limestone beds within cover

Greenish tu�, some biotite and glass, very small

crinkly laminated, 
thickening upwards

718666   JD102
4026250

Possibly ash layer under cover

About 5 scrappy crinkly laminated beds 
throughout cover

White tuff with biotite and glass
Pumice-bearing tuff

“Pumice path”
Green conchoidal tuff, very little biotite or glass

Limey, very glassy tuff, some biotite
718611  JD103
4026234

90 m t
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section cut out by faulting
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V

covered

Slightly reworked tuff, few small biotites, few shards of glass, sand grains 
White/light grey limestone
crinkly laminated, m     m scale,

Barely exposed, very thin tuff, dark grey, fine grained, bits of biotite and glass
Very light grey tuff, poorly exposed, some bits of biotite and glass, hardly visible

V

V

V

V

V

V

V
V Reworked sandy tuff, visible grains

crinkly laminated, mm scale,, reddish white weathering, mm laminations

Medium/dark grey tuff, with biotite and tiny glass, fine grained

Grey limestone, cm laminations, LCRC weathered
crinkly laminated, cm scale, grey weathered limestone
Medium grey weathering, 3-4 cm laminations

Tuffaceous limestone, dark grey weathering
crinkly laminated, cm scale,  light grey, red weathering

crinkly laminated, cm scale,, grey, red weathering
Tuffaceous limestone with teepees along bedrock

White/grey tuff with biotite and small glass flecks, 
fine grained

Dark grey tuffaceous limestone
crinkly laminated, mm scale, grey color, red weathering
crinkly laminated, mm scale, 30 cm thick, red weathering

crinkly laminated, mm scale, some red weathering

Medium grey tuffaceous limestone, chalky, biotite
Reworked tuff, some biotite, ashy, light-medium grey. 

Reworked tuffaceous limestone, medium-dark grey

Tuff on top half, limestone on bottom. Dark grey 
with red weathering

crinkly laminated, cm scale, red weathering

Grey limestone, 3 cm laminations

Limestone, very weathered, top of ridge
WP 35: 0717286, 4027041

crinkly laminated, mm scale

crinkly laminated, reworked limestone, weathered

Some tuff can be seen, but not in bedrock

White ashy tuff, biotite, very little glass

Bottom of hill, end of section
WP 36: 0717190, 4026922

(75 m tuff at base of next hill after wash)Area T - North Central 
Andrea, Dan, and Elle

WP 36: 0717190, 
4026922

WP 34: 0717313, 4027062
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covered
least
resistant

most
resistant

Area T - WEST 

WP 6: 717440, 4026647
Most likely tuff, fissle weathering

covered
least
resistant

most
resistant

Tuff, compacted, no sanidine, xtal rich - 
quartz?, no biotite, thin laminations,
fissle weathering

Tuff grades into limestone teepees

Tuff/limestone, platey weathering, 
blocky, thin laminations

, blocky weathering, glass rich, 
mm scale flakey laminations, 
some spheriodal weathering at top
WP 7: 717409, 4026608

Reworked 90 M TUFF, calcite, ash, less glass, 
few very small biotite, sandy-limey tuff

WP 8: 717406, 4026625
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roughly equivalent to 2015 wypt 96 
with sample 15-WB-1 renamed as 
LMTH172

2015 wypt 97 with sample 15-WB-2 
renamed as LMTH173, gray tuff, 
collected just north of their section

WP 33: 0717380, 4027068

Borate

Borate

at break in slope, east of limestone ridge,  e

Layered tuffaceous lmst

White tuffaceous cover
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230

220

210

200
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270

260

250

240

300

290

least
resistant

most
resistant

295

285

275

265

255

245

235

225

215

205

195

185

Teepeed lmst with 
white calcite pore fill

Gray lmst

Gray gypsum

Flaggy weathering medium tan lmst

Whitish-gray with thin 
red siltstone layer in 
the middle

crinkly Laminated lmst

Light gray tuffaceous, cross-stratified and laminated, rippled, wavy lam sst

Pale green fine-grained tuffaceous sst

 tuffaceous sst , laterally becomes very thin tuffaceous laminated and limey, fine 

sst and siltstone

Gold-colored, tuffaceous, laminated,  interbedded fine-grained sst and lmst

Light gray gypsum

Massive resistant gypsum

Yellow weathering, resistant,  laminated 
fine sst

Fine grained laminated sst

Gypsum: in places this 
forms a mini-ridge

Gypsiferous cover with eggshell lmst

lowest Cliff forming, calcareous, laminated, fine 
sst, topm may be microbial lmst

Thinly bedded, mostly crinkly laminated 
and granular intervals (5 cm each) 

Lisa’s WP8 = WP 178  717879, 

at break in slope, east of limestone ridge,  e

wypt 177  717954, 4024999

wypt 176 717991, 4025004

(wypt 175  718105, 4025039)

green crystals within, white knobbly weathering, tuffaceous 
mudstone, sometimes with thin red siltstone bed

wypt 174  718212, 4025051

(grayish very thick tuff to the North)

offset from wp 172 718376, 4024988 to wyp 173 718384, 4025066

WYPT 171   718526, 4025003 base of section  S/D 165/30

Borates in 
this interval

May be faulted below this

red gypsum

White gypsum

red gypsum

White gypsum

50-70 cm high

red and gray green marl/clystone

thin-bedded tan-brown Lcrc

white marl and thin 
2-20 cm thick lmst 
beds and cover

limey tuff

finer-grained, more tuffaceous, minor biotite
med-crsr at base, gry lmst grains, sometimes weathers 
yellow

f to vf at top, mixed with 
cover

white gypsum

red, pinkish red 
sltstone-mudstone with tiny 
bit of lmst

pale yellowish-white, yellow is from 
thin bed of yellow sandy limey tuff

white gypsum with a few thin yellow beds

pale green tuff

Gypsum ridge + 
Pomerleau tu�

thin beds of tuffaceous sst

fn grn tuffaceous sst/sandy tuff

40 cm high, 80 
cm wide

Lcrm and a 5 cm massive bed

flaggy Lcrc, spongy top half, 
TP top, 30 cm total

75 m tuff

measured across top of 
flat desert pavement hill

pinkish-gray tuff

90 m tuff
green with white top
3-4 m exposed just north of 
here that is strat below this
wy 80: 717463, 4025297

SD 153, 31
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base of section:   wy 
68

SD beds 150, 24

flaggy white-cream

this bed 8 m to the north, at wy 69: 717767, 
4025209; crs, slightly reworked, large 
biotite/med amount, pumice, LLML925

whtie, fn grn, with a few v.f. sand grains

whitish-gray crs to fine with soft-sedi-
ment deformation; lots of big biotite 
grains,

LMLL927; wy 71: 717764, 4025192; crs 
white tuff; clear crystals, med amount of 

white tuffaceous lmst

dark gray tuffaceous sst, covered in 
middle and not well-exposed but 
creates dark gray band along strike 

10 cm lmst

flaggy Lcrm, WY 67, 717743, 4025177
SD beds 140, 21

white, tuffaceous lmst, flaggy 

Lcrm, flaggy weathering

fn grn, vf, pale gray, tuffaceous 

SD beds 140, 25, flaggy weathering
in steepest part of slope; wy 72:  
717726, 4025173

> 1 m wide teepee with 
brecciated white-chert 

10 cm teepee on top, upper part 
of bed more massive and 
spongy; lower half flaggy Lcrcm

white, flaggy Lcrc

a few 5-10 cm domes, a few 
eggshells, some Lcrc

laterally discontinuous 5-10 cm 
stromatolites to the south, to the 
north spongy, massive beds

flaggy Lcrcm

flaggy Lcrc, white, brecciated white 
chert replacement tops, 1 m wide, 
20-40 cm high

RIDGE TOP, 130 cm tall TP, 
white brecciated chert 

offset from wy 73 717708, 4025158 to
wy 75 717656, 4025219

SD beds 155, 35
wy 74, 717677, 
4025221

SD beds 155, 26
wy 75

offset from wy 76  717591, 4025182 to
wy 77 717575, 4025207

30 cm thick bed, TPs 15 cm 
high,

top of steep slope, white 
chert replacement

tuffaceous, sandy lmst; 
grayish red, top of little hill

thin, white tuffaceous lmst

offset from wy 81  717427, 4025278 to
wy 82 717436, 4025269

two limey, slightly-reworked 
white-light0 gray 10 cm tuffs

10 cm white fn tuff/lmst

fn grn, limy sst
pinkish-brown

interbedded 1 mm to 
1 cm thick pale pink 
vf sst beds and white 
vf tuffs

cliff of Trg on west side of 
wash

bedded gypsum

offset from wy 83  717421, 4025257 to
wy 84 717428, 4025248

covered 
least
resistant 

most
resistant 

White tuff, ash, minor pumice, some biotite, 
few quartz grains, slightly
reworked, some sand

grey tuff, partly cover, fine grained, some biotite
dark grey, limey reworked tuff

Lcrcm, Manatee/gorilla bed, large scale 
blobby formations, (maybe
pairs with FRU unit) (TOP OF FIRST RIDGE)

Lcrcm

White tuff, ash, minor pumice, some biotite, 
few quartz grains, slightly
reworked, some sand

grey tuff, partly cover, fine grained, some biotite
dark grey, limey reworked tuff

Lcrmm blobby w/ stromatalite structures (domes)

Lcrmm, no blobs

Lcrmm, some small infrequent blobs

Lcrmm, light grey, small infrequent blobs

Tan Lcrcm, very blobby throughout, 
heavily warped laminations

Lcrmm, white clean beds, no blobs
Lcrmm, tan, blob structures throughout

Lcrmm, heavily warped, chert, 
warped laminations, blob structures 
permiate entire bed

Lcrmm, white, heavily warped, chert replaced

biotite rich tuff, grey color, pink sand grains, r
eworked, ashy, wavy texture weathering

Tuffaceous limey sandstone, chert replaced
White tuff

Chert replaced limestone

Travertine, chert replaced, chunky blobs

tuff with green weathering, pea soup
Lcrm, tufa?, some chert replacement

Lcrcm, teepees, chert replaced

75 m tuff

Area T - South 

WP 73: 718214, 4026009
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covered
least
resistant

most
resistant

Blobby limestone, LRCM, varies in thickness, 
thin limestone laminations

Note: every meter there are 2-4 cm beds 
of less resistant LS here

Lcrcm, blobby throughout, heavily deformed

WP 88: 0717782, 4026490 (offset)
WP 89: 0717768, 4026561 
(not continuous with WP 88)

WP 89: 0717768, 

section cut out by faulting

section cut out by faulting

mlt

mlt

lt
lt

lt

mlt

mlt

mlt

mglts

lt

lt

st

mlt

mts

mts

mtls in the 
north
msglt at 
measured 
section

  T

  F

P

silty mudstone

ripples

teepees

cover

tufflimestone

sandstone

tuffaceous sandstone

tuffaceous limestone

calcareous sand-
sandy limestone

gypsum

conglomerate

calcareous mudstone

sandy mudstone

mudstone
domal stromatolites

Bitter Ridge Limestone

mglts Mudstone and gypsum 
with minor  limestone, 
tuff, and sandstone

V

Sandstone with 
mudstone and tuffsmt V

Stratigraphic Correlations

Lower microbialite-rich unit 

Upper microbialite-rich unit             

Boundaries between major strati-
graphic packages

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

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

Gypsum
>80%  gypsum

Mostly limestone with 
mudstone/marl 

l

 ls Limestone and sandstone
mix  (roughly 50-50)

Mostly mudstone/marl 
with minor limestone,  
sandstone and tu�

Mudstone/marl with 
some limestone and           
tu�

mlt

g

 Mostly limestone 
with tu�s

lt

V

sm Mix of sandstone  
and mudstone (50-50)

Mudstone  with  
minor tu� and sst

mts

Conglomeratec

Sandstone with 
mudstone and tu�smt V

V

mlst V

V

Facies Associations

Fluvial

Lacustrine

MIXED: Fluvial-
Lacustrine

-75 m tu�

VI

VII

I

II

III

IV

V

VIII

Lovell Wash Member Correlations
and Major Stratigraphic Packages
East side of White Basin 
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gypsum ridge +pomer-
leau tu�

12.93 +/- 0.02 Ma tu� 

distinctive pumice-rich tu� Lower Southeast Ridge 5

Part 2 of Area P Section

Mid-lower Ridge 5 
Measured by Jane de Lambert

and Libby Tousignant 3/21/2012

add 2016 section here = 
Thlst

Part 3 of 
Area P Section

Measured by Jane de Lambert
and Libby Tousignant 3/21/2012

Part 1 of Area P Section
Measured by Jane de Lambert and Lisa Lamb 
3/20/2012 Found fault-section was o�set by 

10 m but adjusted, way point at 
fault boundary 

Sharp red contact, increasingly lighter beige, upward 
thickening, fresh face: reddish orange vague bands, 
very light, feels a bit sandy and tu�aceous, specks 
visible - some shiny and black (biotite and glass?), 
extremely resistant, reacts vigorously, huge blocks

At very top of limestone beds there is one more 
small layer of ash and the limestone above is 
weathered more severely - like earlier, crinkly 
laminated, pocky weathering cm-mixed

Area T - WEST Teddy Bear Ridge 
Erin, Brennan, and Tony

Claire, Derek,Bryce

FRU with 60 cm “biscuit” stromatolites; layer that 
Tom and Eric studied in detail along strike

likely yellow sequence


