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Main SectionMain Section

wp318, 72xx65, 4027588

red sst. med to coarse, recessive
s/d 209, 15

pink and gray in places
1 cm laminations

12-WBR-1 wp 319: 721362, 
4026663

lmst with marl or shale 2-5 cm thick, 
occasional  cgm bands
s/d 16, 22w

beds thicken upwards, occasional 4-5 
cm thick recessive beds

12-WBR-2

12-WBR-3

12-WBR-4

darker in color, thicker bands of marl

 step/layer pattern

10 cm - 1 m

12-WBR-5

12-WBR-6

thinner bedded, some marl

blocky thicker beds

marl, red banding
some less resistant beds but overall lmst beds thicker than below

Note: just to the southwest
this sequence is not 100% exposed.
There are 3 big lmst units
with cover in between.

Wpt 63  342, 715

o�set here across 3 faults to wypt 66, 
721049, 4026624
wypts65 and 67 on faults

Wpt 64  S/D beds 161, 14, at the 
top of the Thll

eggshell stromatolites in 20 cm thick bed

three 1-3 cm thick beds

tan yellow limestone

< 10 cm scrappy beds of tu�aceous limestones,
hints of eggshells stromatolites

tu�aceous lmst bed

maybe more teepees in
this section than recorded
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tu�aceous

East Section 
middle and upper

wp 324 712824, 4027241

middle section 
thickness of cover?
may be a little thicker
better exposed 
to the north

wp 323 71286?, 4027287

12-WBR-9B

some sst under cover

white

wp322, 721899, 4027most
resistant 

s/d 155, 34

12-WBR-8B
some thicker beds

less gray, more red
some thin sst layers 
within
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12-WBS-8-JD
LCr mm grey, platy, tu�aceous?

719287  JD104
4025725

Grey, blobby, some LCr

Thin limestone beds between cover

Platy limestone, 
eggshell stromatolite

Crumbly limestone beds

12-WBS-9-JD
S/D 159 28
Lcrcm, little nodules (biological?)

White may be tu�aceous, 
50-70cm teepees
12-WBS-10-JD  S/D 159 34

Area S

719243  JD105
4025731
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Cover looks like gypsum

Dipslope

12-WBS-20-JD

 

Area S, South

Wavy appearance 
                   AT RIDGE

going down the slope

shimmery 
and white 
weathering, 
red-brown on 
inside,

12-WBS-30

12-WBS-31

12-WBS-32

Area S, 
South-Upper 

(o�set to North)

12-WBS-33

wpt 40, 719406, 4025625
s/d 254, 20 nw

12-WBS-34

12-WBS-35

12-WBS-36

12-WBS-37
PEAK OF HILL
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purple marl?

70 cm high
blobby and crumbly

10 cm beds
�ne-grained pink marl

�ne-grained pink marl

marlkarst weathering, 10 cm beds

very crumbly, weathered

microkarst and teepees

greyish-yellow dark lmst

white marl and lmst
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wypt 109
 719646, 4026179 

RE
D

 w
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g

laminated

12-WBS-1

12-WBS-2o�set to wypt 10
719647, 4026141

12-WBS-5
12-WBS-4
12-WBS-3

12-WBS-6

12-WBS-7
12-WBS-8

S/D beds 141, 20 
Top of Ridge, wypt 111 719621, 4026143

12-WBS-9

12-WBS-10

1 cm thick beds, marls mixed in
1 cm  beds, S/D 185, 25
pinkish lmst-marl

gray
thin marl layers mixed in

12-WBS-11
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g

S/D 160, 26 BEDS

S/D 163, 17 BEDS

wypt 39, 719703, 4025456

S/D beds 130,24

o�set to new location at 6 m
S/D172, 20

sst likely under cover
RE

D
 w
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th

er
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g

red sst, mostly qtz grains

50 cm thick beds with 
some laminated beds

sst becomes med-crs grn

covered least
resistant

most
resistant

wypt 37, 719630, 4026242
S/D beds 140/49

Pz lmst clasts with red sandy matrix

o�set to north ~8m

crossed fault and o�set ~ 2 m
wypt 38, 719606, 4026271  S/D beds or fault 78/26
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Deposited on upper Paleozoic 
stratigraphy in the upper plate of 
the Muddy Mountain thrust

S/D 212 38 719180  JD106 4025785
5-10 cm beds, alternating white weathered platy 
limestone and a soft weathering �ne-grained 
sandstone “yellow beds”

White, soft cover, 
possibly gypsum?, 
contains crystals 

Bedded gypsum/limestone, very hard
12-WBS-11-JD taken from bottom part of very hard section 

12-WBS-12-JD  taken slightly higher from 
softer layer [same bed]

Red weathering “pink beds”?

o�set a little to the NE, may 
have lost a couple meters

Alternating gypsum and cover, also 
alternates with some scrappy 
gypsiferous limestone beds

Crossed two 5 cm yellow beds - 
pumice-rich limey tu�, o�set to 
719138  JD108 4025871

719129   JD107 4025832

Alternating cover and thin (5 cm) 
gypsiferous limestone beds

Alternating 2-5 cm layers, white to 

yellow/orange, very �ne grained sandy 

limestone, platy weathering

Same as below but with more cover 
and less resistant orange beds

Very �ne grained green ash, minor 
biotite, fades to white towards top

Very thin 20 cm gypsiferous limestone bed
12-WBS-13-JD

Fine grained greenish white tu�, coarser than earlier 
green ash, maybe minor biotite

Gypsiferous limestone and mudstone
719087  LL34 4025896                  S/D 210 28

12-WBS-14-JD

12-WBS-15-JD

Bottom half = gypsum, top half = limey 
gypsum [same bed] 12-WBS-16-JD  from bottom half

 white crumbly, brown 
weathering, LCr mixed, blocky 
weathering 12-WBS-16.5-JD
719060  JD109 4025892

Flaggy weathering, white limestone 12-WBS-17-JD  petroliferous

40 cm limestone bed, thin, blocky, brown to tan 
limestone tablet weathering

12-WBS-18-JD LCr mixed, brown 
weathering
S/D 193 21 718986  JD110 4025993

Measured up a gentle syncline about 
50 m across, going up outer, one small 
limestone bed in cover

12-WBS-19-JD

Alternating beds of white, soft cover, 
gypsum

Grey tu� with coarse biotite and some glass, 

Coarse white tu�, biotite-rich, 
approximately 50 cm

Mostly covered but small exposure of 
another white biotite-rich tu�, most likely 
gypsum under cover

Crumbly gypsiferous, tu�aceous limestone

20 cm bed, resistant, �ne red sand - sandy 
gypsiferous limestone

Poorly exposed gypsiferous 
limestone, soft white mounds

Coarse gained sandy 
tu�aceous limestone

Poorly exposed reworked tu� 
(sandstone?)

Yellow and white on inside, 
tu�aceous limestone

718902  JD111
4026062  at end - center of syncline

petroliferous
Ridge top

Area S, CF Valley 
lower half

Fault

This sandstone sequence is found laterally to the 
northeast in  in Area S but is within a separate fault 
block from the other measured sections and is thus 
not shown for Area S

Fault
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Borate

Borate

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

more section below, somewhat faulted 
and covered

Lcrcm, one 10 cm bed very resistant with laminations
WP29  714282,4022275

�ssile, white Lcrm

tan w/ orange weathering tu�, lot of big biotite, 
pumice, 16-WB-72

some chert

5-15 cm dinosaur egg/circular stromatolites
few small biotite, �ne grained  orange weaterhing, 16-WB-73

Lcrm

limey, dark gray, “bruised look”, calcareous sandy tu� with big biotites
Lcrm with red and white bands
white clotted, crinkly
laminations, not crinkly

Lcrm; travertine at top wp 40 714285, 4022308

gray clotted, red clotted blocky Lcrm

sandy tu� and tu�aceous sandstone gray, wp 41 714287, dan’s 
group takes over here from Crystal’s

whitish gray, lots of small biotite, small clear xtals, some sand, ashy
tan-white, sparse biotite, uneven layers, some sand, ashy in places

tan tu�s, some well lithi�ed

tan-weathering, white, large but sparse biotite, sparse crystals
white to light gray tu� with clear crystals, 16-WB-56

 tan-green and tan white sandy tu� layers with biotite, 16-WB-57
tan with small biotite and pink sand grains

small domal structures, large teepees, equal to Peace Tufa
white gray, abundant biotite, 16-WB-58

pink-red sandstone

swirly blobs, = SSD?
poorly sorted, coarse to �ne, grayish-pink

tan-weathering, white tu� with few biotite, clearl 
xtals

Lcrcm

Lcrm, very thin layers
16-WB-59, white gray chalky ash, conchoidal weathering

Lcrcm, porosity increases upwards
layered tu�s and lmst, white, tan weathering

white, weathers pink-tan, lots tiny biotite
layers of tu� and limst
Lcrc, white, weathers tan

white, odd almost corn-like domal structures

lmst and tu� layers, white and tan 
weathering, white v

v v

v

Lcrcm, large teepees

start of teepees or domes?

layers of lmst, tu�, and limey tu� and tu�aceous sandstones, 16-WB-61

abundant tiny biotite, small crystals and pink sand 
grains

covered
least
resistant

most
resistant
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Pack Rat 
Cut Bank 

at break in slope, east of limestone ridge,  e

Sample 14-WB-11;  Photo 1293 and 1294  white ashy tu�, �ne grain, small amount of biotite and glass 
weathers blue/gray, conchoidal fracturing

Lcrm, small amount of small biotite, slightly ashy, slightly tu�aceous; S/D 235, 32

Tu�aceous limestone, reminds us of crumbly, small-med of small biotite, glass, quartz �ne-grained, pitty weatherring, weathers 
slightly pink in places

Tu�aceous limestone, Lcrm, almost no biotite

Waypoint 89 GSP#2, o�set north by following bed to waypoint 90; sample 14-WB-12 and 14-WB-13; photos 1295-1297 on 
Katrina’s camera; S/D 207, 45; top of hill.  Limy tu�, small amounts of small biotite, glass, pitty weathering, crumbly 
weathering

Waypoint 91; sample 14-WB-14; Photo 1298 and 1299 Katrina’s camera; S/D. 
Graded section: bottom- gray biotite rich, crumbly tu�, 
medium grain, glass; top-tu�aceous limestone Lcrm

Small patch of gray-white glass ashy tu�, �ne grained, no biotite.

Three equal in thickness layers. Lowest: Lcr. Middle: Recessive sandy 
bed. Top: white, pores, ashy, some small biotite, very little glass

Tu� layer, white to orange, very crumbly, not very distinct

Chert path, mostly �oat, orange/brown

Lcr, eggshell with some larger stromatalites (3-30 
cm size). Followed bed to waypoint 94 GPS #2; S/D 
209, 31 

90m tu�.  Waypoint 95

Grayer, sandy tu�,  much more resistant

White, similar to below less biotite, little to no glass. 
Sandy tu�

Sandy tu�, big biotite a few shards of glass, white

Red sandstone, biotite rich, �ne-grained

Salt and Pepper, huge biotite and sand grainsTu�y sandstone, some glass shards (little to no)
Pure sand

Crumbly more resistant, less sand, small grains, more pumice, biotite and glass rich
More sandy reworked volcanic large grained. Pumice path. Gradual change in beds 94-96 m, maybe few pieces of glass, pumice rich 

Grayer more resistantFine ashy recessive 

75m S/D 212, 34

Large grained sandy tu�
White ashy

astronaut ice cream layer, RIDGE

LMLL244 = white, bio, glass, 
�ne-grain  likely = to 
14-WB-11; LMLL244 is equal 
to LMLL260 at top of Lovell 
syncline section and likely = 
to Pomerleau tu�
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-WP 64 (0 m)  S/D: 150, 19
-75 m tu�

-Biotite rich tu� with sand grains, �ne ash

-Tu�y limestone, bottom is Lcrm top is 
  harder w/ pitted weathering

-Soft, crumbly, ashy, sandy tu� w/ biotite �ecks, no glass

-10 cm �ne grained sandy tu�

-20 cm very sandy tu�, small biotites, somewhat platey weathering

-Pumice path capping the cover

-Continuation of 90 m tu� on “steroids”,  has been reworked.
 

-10 cm sandy limestone 

-10 cm red sandstone 

-Red gypsum 

-WP 66 (58.5 m)
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Layered tu�aceous lmst

White tu�aceous cover
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295

285

275

265

255

245

235

225

215

205

195

185

Teepeed lmst with 
white calcite pore �ll

Gray lmst

Gray gypsum

Flaggy weathering medium tan lmst

Whitish-gray with thin 
red siltstone layer in the 
middle

crinkly Laminated lmst

Light gray tu�aceous, cross-strati�ed and laminated, rippled, wavy lam sst

Pale green �ne-grained tu�aceous sst

 tu�aceous sst , laterally becomes very thin tu�aceous laminated and limey, �ne sst 

and siltstone

Gold-colored, tu�aceous, laminated,  interbedded �ne-grained sst and lmst

Light gray gypsum

Massive resistant gypsum

Yellow weathering, resistant,  laminated �ne 
sst

Fine grained laminated sst

Gypsum: in places this forms a 
mini-ridge

Gypsiferous cover with eggshell lmst

lowest Cli� forming, calcareous, laminated, �ne sst, 
topm may be microbial lmst

Thinly bedded, mostly crinkly laminated 
and granular (intervals (5 cm each) of �nely 
pitted weathering. possible tufa

Lisa’s WP8 = WP 178  717879, 4024995

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, tu�aceous mudstone, 
sometimes with thin red siltstone bed

wypt 174  718212, 4025051

(grayish very thick tu� to the North)

o�set from wp 172 718376, 4024988 to wyp 173 718384, 4025066

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

Yellow gypsum w/ 5cm tu�

White gypsum w/ green & yellow crumbly tu�s

Flaggy lmst

Sandy lmst

Sandy tu�aceous lmst

Chameleon    Sandy tu�aceous lmst

Crumbly lmst

Crumbly lmst

Flaggy lmst

Flaggy lmst

Crumbly lmst

Dark gray med-grained tu�

Thinly bedded �aggy slightly tu�acious lmst

Thinly bedded �aggy lmst

Tu�aceous lmst

White, very �ne-grained conchoidally fracturing tu�
Gray tu�

Light green conchoidally fracturing tu�
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Gypsum w/ some small gray tu�

White lmst, 30cm teepees

Tu�aceous lmst

Alternating 10cm beds of pink tu�aceous sst and 
�ne-grained conchoidally fracturing white tu�

White lmst, teepees

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 tu�

�ner-grained, more tu�aceous, 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-mud-
stone with tiny bit of lmst

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

white gypsum with a few thin yellow beds

pale green tu�

Gypsum ridge + 
Pomerleau tu�

yellowish-tan, �ne-grained, micritic

gray layered tu�aceous sst; ripples and lamination, tons of tiny biot; sandy tu� at bottom
10cm white tu�, 10 mm layers with and without biotite; sand

very limey, coarse white tu�, lots of big biotite, overlying vf grain tu� without biotite

teepees 40 cm high, 1 m wide

Lcrcm, grayish-brown tan weathering, clotted inside, has porosity

white tu�aceous lmst, layered, w/ biotite

wypt 12
crs at top, �ne at bottom

v crs reddish-brown sst may be thicker, approx 
location on K-train section due to o�set o�set to wy 13

creamy white limey tu� or tu�aceous lmt,
a few clear xtals, thin layers, a few sand grains

light gray sst, vf to f, limey
creamy, clotted lmst

red sst
yellow weathering, red sstgray tu�

all white-slightly creamy clotted tu�aceous lmt with porosity (looks like 
weathered out pumice) blobby in places, laminated/layered in others 

wypt 14, beautiful 4-40 cm stromatolite
 the EGGSHELL LAYER 

Lcrcm

rests on Bitter Ridge Limestone
RM42, 716608, 4023691

S/D 240, 18
RM43, 716498, 4023756

RM44, 716479, 4023749
�rst gray , 10 cm thick, gray limestone
10-WB-40

This section is schematic 
with representative beds.  
not actually measured.
up to 42 m is “red beds”,  
typically sltst and sst,  
poorly exposed
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RM45, 716446, 4023746
transition from white to pink 
limestone
SD 162, 9 on gypusm
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grades upward 
from pink to 
white weathering

RM46, 716436, 4023756
S/D 175, 10 on crinkly ls
top of ridge

10-WB-41
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fault

thin beds of tu�aceous sst

Area D
Separated from upper part of 
section by fault

fault??

Area D, upper part of section

cover

716653, 4024708

717401, 4024635

717158, 4024920

o�set from wy 76  717591, 4025182 to
wy 77 717575, 4025207

o�set from wy 81  717427, 4025278 to
wy 82 717436, 4025269

fn grn tu�aceous sst/sandy tu�

40 cm high, 80 
cm wide

Lcrm and a 5 cm massive bed

�aggy Lcrc, spongy top half, 
TP top, 30 cm total

75 m tu�

measured across top of �at 
desert pavement hill

pinkish-gray tu�

90 m tu�
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
717816, 4025214

SD beds 150, 24

�aggy white-cream

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

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

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

whitish-gray crs to �ne with soft-sediment 
deformation; lots of big biotite grains,
LMLL926; wy70: 717771, 4025195

LMLL927; wy 71: 717764, 4025192; crs white tu�; clear 
crystals, med amount of big biot; 15 cm thick

white tu�aceous lmst

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

10 cm lmst

�aggy Lcrm, WY 67, 717743, 4025177
SD beds 140, 21

white, tu�aceous lmst, �aggy 

Lcrm, �aggy weathering

fn grn, vf, pale gray, tu�aceous sst

SD beds 140, 25, �aggy 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 �aggy Lcrcm

white, �aggy 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

�aggy Lcrcm

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

RIDGE TOP, 130 cm tall TP, white 
brecciated chert replacement

o�set from wy 73 717708, 4025158 to
wy 75 717656, 4025219

SD beds 155, 35
wy 74, 717677, 
4025221

SD beds 155, 26
wy 75

o�set from wy 76  717591, 4025182 to
wy 77 717575, 4025207

30 cm thick bed, TPs 15 cm high,
white chert replacement

top of steep slope, white 
chert replacement

tu�aceous, sandy lmst; grayish 
red, top of little hill

thin, white tu�aceous lmst

o�set from wy 81  717427, 4025278 to
wy 82 717436, 4025269

two limey, slightly-reworked 
white-light0 gray 10 cm tu�s

10 cm white fn tu�/lmst

fn grn, limy sst
pinkish-brown

interbedded 1 mm to 1 
cm thick pale pink vf 
sst beds and white vf 
tu�s

cli� of Trg on west side of 
wash

bedded gypsum

o�set from wy 83  717421, 4025257 to
wy 84 717428, 4025248
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Crinkly/wavy lmst
BBBB

Potential teepee lmst, resembles 
crumbly but more angular and 
w/ some travertine

This cover is speckled 
with chert chunks and 
contains the ugly tops 
of some green and 
gray tu� beds

Poorly intact sandy tu�, quite 
weathered

Thinly laminated limey tu�

Thin, �aggy lmst almost �ssile

Technically cover in this area 
but w/ white tu�/red sand 
again

20cm exposure of potential teepee w/travertine 
lmst

Thin, �aggy lmst

Cherty cover

Round weathering sandy tu�

Round weathering less 
sandy tu�

Sandy white reworked 
tu� (3 thin layers)

thin reworked ashy 
tu�,  blocky fracturing

Biotite rich, pumice rich 
gray tu� (Pumice 
path?)

Poorly exposed teepeed lmst w/ travertine

Technically cover, some tops of tu� 
and red sand between  beds

wypt 70: 715807, 402336

S/D 215, 10; 
BBBB
wypt 64  715995, 

75 m tu�

716275, 4023731

valley

covered but likely 
gypsum

o�set to east 7 m 
and may have 
crossed small 
fault
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base of section:   wy 143
715874, 4022646; SD 265, 34

poorly-exposed yellowish-gold 
siltstone gypsum

creamy

creamy
2 cm platy lmst

wy 144 715877, 4022689
SD beds 290, 24
thin, platy very �ne, slightly 
limey tu�s

pale creamy

creamy bed just below ridge 
top; massive limey tu�, very 
indurated

to the west of the section there is a 
brown-weathering 30-50 cm thick 
FRU-looking layered lmst that thins 
laterally in either direction, crops 
out from wy 146 715792, 4022687 
to wy 147 715831, 4022698

o�set from wy 145 715876, 
4022712 to wy 150 715834, 

white, crudely layered, Astronaut Ice 
Cream-like tu�aceous lmst, porous

RIDGE TOP, white to tan AI

wy 149 715837, 4022704
SD beds 247, 29

white, platy/�ssile, porous
also on ridge top

valley

vf grained, crumbly, white to 
pale gray tu�, may have glass 
shards; o�set from wy 151, 
715792, 4022778 to wy 152 
715774, 4022772

white, tu�aceous 10-15 cm thick
10 cm thick

poorly-exposed, platy mm thick 
beds

RIDGE TOP
wy 153
715764
4022796

v
v

v

hot-dog bun stromatolite, 2 cm by 8 cm, smooth, 
white, looks like egg-shells, platey

gray, very few biotite, �ne-grained

WP 37 714776, 4022895; very light, white tu�, little bits of 
pumice, medium grained, small biotite, 16-WB-102

limey tu�aceous sst; dark grey base to light gray, some yellow bands; �ner top, biotite of 
range of sizes, sample 16-WB-103

15-20 cm thick tu� with some pumice, 
lots of biotite that ranges in size; white, 
tan/yellow/ gray weathering, 16-WB-101

15% biotite, white tu�, 5-10 cm, weathers yellow sample 16-WB-100

middle of �rst big ridge; tan, brown �ssile 
Lcrm    a few stromatolites;

wy 249 714766, 4022930; Lcrcm, S/D 
290,22
�ssile, teepees 20 x 60 cm high, white chert 
replacement

�ssile Lcrm, almost to ridge top
o�set west from wy 248 714781,4022928 to wy 249

RIDGE TOP; �ssile Lcrcm; white-tan, platy in places

pinkish limey sst

pink-red limey sst

pink-red brown limey sst
equal to the 2m red sst at 
Packrat Ridge

pinkish limey sst
reddish-pink sst

laterally there is a tu�aceous lmst

white-tan tu�, tiny biotite, some pumice, vf grain, 5-10 cm, 16-WB-104

brown platy Lcrm
�ne grained limey tu� getting silici�ed; white gray green color

Lcrmm, platey tan-yellow

10 cm gray sandy tu�, some small biotite 
and pumice, 16-WB-105

tu�: coarse grained, barely exposed, larger biotite, small amount of pumice and clear xtals, 16-WB-106

cm scale bubbly domes

white/gray, poorly exposed, some 
pumice, small amount of biotite, a 
few clear xtals, �ne-grained tu�s

teepees and blobs

2 white beds with thin sheets,

thin fn-grn, white tu� bed, conchoidal weather-
ing, small bits of biotite, tine parts of pumice, 
very few clear xtals

cherti�ed tu�, some pumice and biotite

white lmst, holds up ridge after red sst ridge

sst shifts from gray, to white to pink/redvv
v

v

white fn grn tu� w/ biotite grades into limey 
tu�aceous sst

white weathering, small amouts of biotite and 
pumice, crs grn

gray ssst

blocky, white-gray
red-tan weathering sst

white tu� with tiny biotite

white tu� with a little biotite
pinkish-brown sst
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15 cm high, �ssile white gray Lcrc

white, �ssile

pale gray tu�

pale gray tu�

JES wy 37

gray tu�

white to gray tu� in wash

gray tu�

top of last ridge

gray tu�

white, blocky-round weathering 
fn-grn tu�

75 m tu� wy 251 714832, 4023163

JES wy 39 to 40

wy 245 714803;4022793
S/D beds 280,20

likely Fru, white platey 
weathering

1st mini-ridge, white-gray �ssle-weathering 
Lcrcm; JennaElliotSarahH started here; i 
o�set her e from wy 246  714805, 4022811 to 
wy 247 714773, 4022829

white chert 
replacement

10

0

15

5

3 cm limy, slightly reworked tu� with 

wypt 20   714929, 4022075
S/D 260, 14

red sst
40 cm dunes

grainstone

with biotite

fenestrae

ochre �ne sst 10 cm

cover

crinkly laminated

crinkly laminated

crinkly laminated

crinkly laminated

o�set to south 10 m; wypt RM 11 at 13.5 m; wypt 12 at new spot

tu�aceous limestone with biotite

biotite tu�, likely equivalent to 
3 m thick ash at base of section A

biotite, white tu�

green silici�ed tu�1 cm
partially silici�ed, crinkly-laminated limestone

green tu�

F2

5-10 cm

gray, laminated �ssle tu�aceaous slst

stained orangeyellow in places

red shale with minor thin sst beds

creamy, interbedded with gray
vf limy sst, soft-sediment deformation SSD

red sst

red shale with several 5- 10 cm thick sst beds

yellow-weathering shale and sst

red weathering, same red beds just below 
13.43 tu�       in hill 2 to the east
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LMLL232 ,  wypt 51, 712320, 4021459
gray tu�, can’t see shards

covered mostresistant

tu�aceous siltstone

Stromatolites 10-15 cm high, some eggshell!

Area B, Section B
Hill 6

Base at wypt 43: 712639, 4021524
S/D beds 185, 35

reworked tu�/tu�aceous sst

army green-gray lower �ne sst
(may be limey or tu�aceous in places)

a few orange/rust weathering beds
recessive, platy weathering

similar to below but medium grain, gray with yellow-staining

yellow-gray weathering, some laminations

dijon weathering, laminated

10-WB-2, marl, creamy white, thin-bedded

big cairn on hillside, mining prospect??
reworked tu�??

greenish-gray whitish, vf sst (10-WB-4, ph 36-40)

(10-WB-3)

10-WB-28,  ph 91-92    �ssile, crumbly, �nely laminated
10-WB-27 , photos 89-90  a few 2-4 cm thick greenish 
muddy layers

175

super-crinkly crinkly laminated to stromatolitic limst
with silica replacement

10-WB-29

1.5-2 m high stromatolites (megastrom=megatron)

10-WB-5 wypt 49, 712473, 4021484
o�set to south, wypt 50, 

10-WB-31  regular crinkly-lam 
10-WB-30   super crinklyregular crinkly-lam

�ssile-weathering, RM32, S/D 201, 30 

red sst

red sst
10-WB-32,  RM33,712400, 4021440

brown sst
drk gry weathering, biotite-rich, white tu�aceous sst

10-WB-33,  �ssle F2

10-WB-34,  white �ssle F2

5 cm thick, dark gray weathering tu�aceous sst

 gray weathering tu�aceous sst
 gray weathering tu�aceous sst

10-WB-35,
 white �ssle F2

LMLL241, RM35,712400, 4021440; pumice biotite tu�

gray limestone
gray tu�aceous sst?
gray tu�aceous ?  limestone
tu�aceous sst

10-WB-36 , wypt RM36,  712288, 4021461
tan crinkly-lam lmst

13.20 

+/-0.04

yellow-gray pitted weathering, 
1 cm lams

7-30 cm, white lmst with some chert replacement

recessive, white to pink Lcrm

Interbedded white lmst 
and red limey sst  

white to pink, very recessive, hardly visible 
along strike

white Lcrcm with some sandy lmst beds

white, red and pink beds

Top of Maveryn Hill, RM 3 and RM 24, 25

Base of Maveryn Hill, RM1

white, �ssile-weathering

white, recessive, 
8 m o�set to SW, wp 27

white tu�, wp 28

covered most
resistant
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pink-red limey vfu sst

12-WB-300

12-WB-302

12-WB-301

12-WB-303

12-WB-304

limestone breccia with rip-up clasts, STORM BED 

12-WB-305

very pink, recessive, sandy lmst. 
ripppled sst beds

12-WB-306

12-WB-307

, wp 26

could be crossing some faults in here but looks okay

gray coarse-grn,  cm thick sst beds

some white tu� here, not bedded

beds thin upward to mm thick beds

gray, recessive, �ssile, fn-grn sst

o�set to west, WPs 29 and 30

coarse-grnd, gray sst

yellow lmst, wp 31, stopped here
just above this is the red sst which is equivalent to
where the Lee/Lamb section B starts

10-WB-17

10-WB-21 RM27 from
2010

10-WB-22 RM28 from 2012

10-WB-18

10-WB-19

10-WB-20

mostly �ne-grn red sst
a few 1-4 cm thick limey ssts
S/D 200, 20

a few 5 cm thick �aggy-weathering lmst ssts

RM wypt 10

o�set to south 10 m; wypt RM 11 at 13.5 m; wypt 12 at new spot

pinkish-red

�aggy weathering

Lcrcm

�aggy weathering limey sst

�aggy weathering limey sst

40 cm
20 cm
5-10 cm

limestone breccia, rip-up clasts STORM BED, distinctive

pinkish-white �ssile-weathering Lcrm 
1 4cm thick bed (not �ssile)

�ssile Lcrcm
mixed sst and lmst, 1 cm thick layers
Lcrcm, one small storm bed with rip-up clasts

7 cm, o�set to this bed for 1m
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�ne red beds
along strike typically covered

crs layers, laminations

50-50 lmst-sst, bottom 1/3 sandy, middle 1/3 wavy mix, top

1/3 Lcrcm

Lcrcm- gray tan weathering, S/D 194/15,
 Top of Ridge  RM14pink crumbly

10 cm white �aggy lmst
pink

above this is lots of cover and a white tu�

Area B LOWEST PART OF SECTION

20

10

0

10-WB-26  wavy lams, clotts

green tu�

tu�aceous 

laminated reworked sandy tu�

�aky punky weathering, thin-bedded

Gray bed shows up across hill

white tu� 

limey tu� 
�aggy weathering

white, laminated tu�
marl, limey tu�, slty tu�

marl

reworked (?) tu� with biotite,
�aky, limey,

10-WB-1

limey tu� with green silci�ed layers
LMLL231 pumice- and biotite-rich, creamy tu�

thin layers of �ne green silici�ed tu�
white tu�

pumice and biotite-rich, white tu�

5

15

LMLL229

LMLL230

10-WB-25,  RM30, 712524,4021438

LMLL264

12-WB-207

12-WB-208

13.43 
+/-0.02

Sits on Brl

�at plain before practice hill

silty vf sst

gray, vf, biotite-bearing
tu�aceous sst

top of small hill

S/D 209, 27

limey slty tu� or tu�aceous siltstone,
biotite present

mm laminations, vf

white to gray, biotite, 
crystals  vf

red sst

coarsens upward

reworked tu�, hints of laminations
LMLL238, wypt RM13 710808, 4019016
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Area A, Upper Section

LMLL 226
wypt 38 710693, 4019112
thick white to gray tu�, some reworking 
with soft sediment deformation, glassy
photos 106-109 and 98-101

5cm beds of alternating gray 
and red pumice-rich sst

vf, biotite, very light, wavy layers

sandy tu� 

 heterolithic red sst
�ne-grained

sandy tu�/
tu�aceous sst TOP OF 

RIDGE

 pink/tan color

pumice-rich

beige, tan, pink

photos 44-49

gray
S/D 210, 22

gray,pumice-rich tu�
near bottom
of dip slope

LMLL225
wypt 37  710712, 4019073

S/D 210, 19

laterally exposed to the north
mix of red sst, gray sst, white sst

red limy sst

S/D 210, 26, top of AMA section
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Mixed 4cm white tu� beds and redbed cover

O�set to WP 102

thin layer of white tu� 

Start at WP 101

Tu�aceous Lmst
Sample 12-WB-105

Pink tu�

gray tu� 
w/glass shards and biotite

Similar tu� as below, less 
biotite 

Lmst Sample 12-WB-100, 
10-WB-14

Tu�aceous Sandstone with coarse 
granule conglomerate at certain 

Sandy Tu�

Sandy Tu�

Sandy Tu�

upper portion is 3cm 
section of pure tu�, 
with thin sandy lmst 
above

Tu�aceous lmst

Limey Tu�

tu�aceous sst

alternating beds  
tu�/tu�. sst

limestone/tu�. lmst
tu�. sst

tu� lmst with thin 
muddy sst below

Tu�. sst and
cover, sand 

coarse grain tu� sst
10cm resistant sandy tu�

tu�. sst

Limey sandstone

Limey sst

alternating limey sst, limey tu� and cover

Limey sst with 8cm sst, 30cm tu� at base

limey sst/limey tu�

limey sst red,blk,green 8-10cm beds 
alternating coarse/�ne grained 

alternating coarse and �ne grained sst with 10cm 
white tu� in the middle, 
limey sst pink color w/ green, red, black, gray 
specks, Coarse layers are hard, some are larger 
grained, with less biotite in these layers.

millimeter scale crinkly laminations with 
2-15cm teepees

Sample 12-WB-103, 10-WB-15

limey red sst

lmst,pink beige 

tu�,, glass shards, small biotite xtals, pumice 
white

LMLL224

pinkish tu�, limey

There may be small sst beds here

Crinkly  laminated, some pink, red, 

10-WB-11, 10-WB-13
10-WB-12

LMLL223

LMLL240

LMLL239

gray glassy tu�

50 m sequence

20 m sequence

likely Pomerleau tu� 

LMTH134 Upper Pomerleau
LMTH133 Lower Pomerleau
sampled in Hill 2 in East Block

10-WB-16

ridge top

along strike this interval = 
interbedded sst and granule 
cgm of             a few tens of 
meters

red fades upwards to pink and 
then gray and then white

Area A, Upper

Area B, Section A

Target Area B Section A
Just above red beds, 
section near wash
Measured January 2010 
Lindsey and Lisa
712535, 4021437

this cover is really all covered

sst

glass-rich tu�, 
LMLL242 WPT RM 40   712198, 4021845 (Bill and Nelia)

white tu� with glass shards and varying biotite

LMLL243

“grey pumice path” medium sized grey rocks 
laying on surface, biotite-rich, possibly some sand, 

small bed of tu�aceous 
sandstone

20-50 cm high
WPT RM 39  712213, 4021851 ph104-108

S/D 189, 20

10-WB-39 

 white, thin ash bed, conchoidal frx

this section is not completely covered:
has many thin, �ne-grained beds are 
visible throughout the section, including 
sst, slst, ashy slst (Lamb)

o�set from WP5 712085, 4021923 
to WP6 712049, 

4021849

WP7 711982, 4021870

WP9 71174_, 4021843, 
currently in red gypsum bed

Lcr mm, white,no chert replacement

distinctive pumice-bearing 

distinctive glass shard-bearing layer 

Tertiary informally named Red Sandstone
of Bohannon (Trs, 1984) begins here

gray tu�aceous sst, looks like “the gray” tu�s but 
has no shards (according to Bill and Nelia)
WP2  712355, 4021883 (not saved in gps)

WPT RM38
712329,
4021888
10-WB-38

limey tu�aceous sandstone, �ecks of biotite

10-WB-37
   WPT RM37, Lcr mm, tan/grey weathering

reworked grey limey tu�
yellow and white on inside

thin limestone beds throughout 
cover

limestone has di�erent levels of 
exposure in di�erent places

thin limestone beds throughout, 
thin and thicken, teepees visible

very distinctive, biotite increasing towards 
upper (not a big concentration)

whitish-pink, thin-bedded microbialite 

white-gray weathering
pervasive fenestrae

pinkish-white to creamy weathering

2-3 cm

�aggy-weathering, mild-moderate 

fenestrae

thin, platy, �aggy

blobby weathering

�aggy weathering

Base: 7124691, 4021(7??)850 wp1
S/D 200,20

5-10 cm high
thin-bedded lmst
white&gray tu�aceous ssts in between

LMLL265  thin whitish-gray vf tu� likely 
reddish pebbly sst along strike at ~49 m

Amanda o�set from 
or to 712294, 4021879 
to/from RM38 equiv

limestone layers contain teepees, no chert

0.5m

covered least
resistant

most
resistant
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75 m tu�

Area B, Uppermost Section; Hill 5 

FRU

712443, 4021444

equivalent to Sect B (Lamb and Lee) m 171 
(according to Bill and Nelia)

713057, 4021682

712535, 4021437

713559, 4021800

710774, 4018394

710803, 4018426

710416, 4018417

710938, 4018987 Tephrochronology results:  LMLL233, 
LMLL 224 and LMLL 229/230/231are a 
strong match

13.86 Ma calculated age for top of Brl

mlt

mlt

g

smt

smt

mlt

l

mlst

lt

mlst

ls

mglt

mlst

mlst

mg

mlst

lst

mlst

smt

mlt

mls

sm

mts

l

sm

sm
sm

ml
 ls

ml
ml

lm

ml

mlt

mts

mlst

mls mls

mlt

ml

mlst
on map

mts

ms

sm

sm

sm

sm

12.93 +/- 0.02 Ma tu� 

distinctive pumice-rich tu�

12.93 +/- 0.02 Ma tu� 

distinctive pumice-rich tu�

13.20 +/-0.04 Ma  tu�

13.43 +/-0.02 Ma  tu�

13.43 +/-0.02 Ma  tu�

gypsum ridge 
+pomerleau tu�

Tephrochronology results:  
LMLL226 and LMLL 243 are 
a strong match 

~13.00 Ma

~13.12 Ma

~13.03 Ma

mglt

Gypsum
>80%  gypsum

Mostly limestone with 
mudstone/marl 

Limestone, Sandstone, tu� 

l

lst

 ls Limestone and sandstone
mix  (roughly 50-50)

Mostly mudstone/marl 
with minor limestone and
sandstone 

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

Mudstone/marl with 
some limestone and           
tu�

mls

mlt

Mudstone/marl with 
some limstone 

ml

g

mudstone/marl and 
gypsummg

 Mostly limestone 
with tu�s

lt

V

V

V

sm Mix of sandstone  
and mudstone (50-50)

Mudstone  with  
minor tu� and sst

Mudstone  with  
minor sst

mts

Conglomeratec

ms

Sandstone with 
mudstone and tu�smt V

V

mlst V

V

Facies Associations

A C

 G
 S  

Lovell Wash Member Correlations
and Major Stratigraphic Packages
White Basin 

Stratigraphic Correlations

D
south

ripples

teepees

cover

tu�limestone

sandstone

tu�aceous sandstone

tu�aceous limestone

calcareous sandstone

sandy limestone

bedded sandstone gypsum

breccia

conglomerate

marl (mix of limestone
and mudstone)

calcareous mudstone

sandy mudstone

mudstone

cherty limestone

R  

F

I

II

I

II

III      

IV

V

III

IV

V-VII

VI

VII

IX

 X

I
II

III

IV

V

VIII

V designates major 
stratigraphic packages 
discussed in text

missing stratigraphy at locations C, D and E
 due to faulting and cover

D

domal microbialite
(stromatolite)

B

Strong correlation based on �eld 
relations, mapping, walking out beds

Inferred stratigraphic correlation 
based on lithology

Lower microbialite-rich unit 

Boundaries between major stratigraphic 
packages

Upper microbialite-rich unit             

Bitter Ridge Limestone

Red Sandstone

Red Sandstone

Mudstone and gypsum 
with minor  limestone
and tu�

Time periods of widespread shallow lakes

Strong tu�-based correlations based on 
tephrochronology, age data and �eld details   
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correlations  
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Sed rate  198 
m/ 0. 43  My =   
460 m/My

Sed rate  = 
67m/.27 My 
=248 m/My 

Sed rate 106 m/ 
0.23  My = 461 
m/My

 

Sed rate  287 
m/ 0. 43  My =   
667 m/My

Sed rate 203 m/ 
0.50  My = 
406m/My
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