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Base of section: 
719347, 4020467

06--CW-204
06--CW-203
06--CW-202

06--CW-208

10

0m

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

180

190

200

210

220

230

Lovell Wash Syn-
cline Area

M2/M3

Sample LMLL-208

M4/M5

M5/M6

M3/M4

Sample LMLL-209

Sample LMLL-210 (not 
great for dating)

Sample LMLL-211

M1/M2?

H4LMZA337 and 
338
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20cm

15cm

10cm

80cm

25cm

Area A

all exposed limestone
from 68 to 93 m but on a cli�,
estimated, NOT measured!

top of ridge near here

LMTH125 
LMTH131

LMTH124 is one the 2-3 gray tu�s above the Bomber 

LMTH130

LMTH132
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most
resistant

Glassy, ashy, tu� , very few biotite, LMTH 132

Interbedded, thin, 1cm- ~1cm. Most resistant but some
 not, Siltstone, tu�aceous L.S., distinctive, crinkly

10cm white recessive bed
10-15cm high teepees 1m Lcrcm

Lcrm, few redish siltstone beds

Lcrm - pinky brown, pink & white on inside,  
pretty, looks like sugar crystals, little peloidal

recessive bed: Lcrm - near base w/funky colors - bright pink & 
yellow

Lcrm 

at 12 m:  Lcrm pink weathering stripes, 
pinkish band we can see from far away 
“red white stripy”

Lcrm,  less pink, blobby, slightly 
larger layers?

Lcrcm w/couple punky recessive layers

Lcrcm mixed. Less pink! 
 Lcrm more

at 22m. Limestone/sandstone alternativing, less 
resistant under cover. Beautifully s.s. w/white & red 
pockets. Recessive layers, some cover at top, some 
red stuf, might have added one jake in here. 

Lcr, more resistant, 1/2 m above 25 that is same stu�

WP 69

Top of Ridge - WP 70: 713575, 4020941
S/D 224, 23

at 28m. DIP SLOPE. Cross over where we ate lunch, brown Lcrc & cover = 
all

at 34m. Possmibly cross fault here - 2m beds w/di� S/D

at 38. O�set here. Limestone exposed NOT cover. 10cm teepees
WP 71: 713505, 4021012. Start Red S.S. bed

Cover with very red s.s. peaking out

Cover pinkish red weathering, sandy limestone peaking out

6m mix cover with �ne limey sand

4.5m of red limey s.s. riples reworking w/tu� layers,  
equivalent to LMTH 130 from earlier, pink

74.5 WP 73: 713507, 4021161

BOMBER - 20cm above base = 10-15cm coarse 
above = dunes, ripples, cross-strati�cation

2m reworked tu� w/ripples & laminations

Tu�aceous s.s.

Top 50cm = soil, modeled tu�aceous s.s.

Sandy l.s. - 1st of 3 l.s. seen from a distance 
thought to get thinner here (59-61)

Fissile Lcrm, baby teepees 3cm, cover
More recessive toward top

3m layers of tu�aceous s.s. and cover

Lcrcm, S/D 221,32
2nd of 3 limestones seen from distance
WP 72: 713507, 4021111 (GPS 4)

20cm l.s. tu�aceous 
clotted, crystaline

1/2m cherti�ed teepee, l.s. 

15

10

0
covered

least
resistant

most
resistant

Thin (~2cm) bed of siltstone, sandy cover with big 
chunks of limestone �oat (pocky), may be bedded in 
some places

Started at Red-Gray-Red, 713219, 
4021143, S/D 215, 28 N/NW

Limestone - walking down 
dipslope - cannot determine 
exact        thickness of beds

-Sandstone bedding under
-Limestone above
-Thin wavy lamination
-Grey/white

Up hill

In bottom of wash

B

 LMTH122 
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4:20 bed 

thickness to here measured using
LaserRange Finder 

top of white recessive unit 
at 58 M (approx top of M2)
(pt 34 shot on J-term LRF section 6)

approx top of M3 at 74 m
(pt 35 shot on J-term LRF section 6)

thickness from 4:20 to 4:30 not measured,
very rough approximation from photo

“4:30” bed here, just 
below LMTH132

approx base 
of Brl here
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Top of Ridge

Sample LMLL-221

Top of exposed
BRL section (cut by a fault)

Mary and Lisa 
started measuring 
here

 LMLL219 

 LMLL-220

LMTH100

M5/M6

M4/M5

M3/M4

Thumb/M1

M2/M3

M1/M2

cherty

cherty

cherty

cherty

cherty

4:20 bed

4:20 bed

4:30 bed

beds between
173 and 190 are 
placed 
schematically;
�aggy beds
with teepees

large teepee 
along strike

incipient teepees

subtle

15 cm

30 cm

subtle

large teepees

M5/M6

PC

Just below where we started 
measuring there are a few 
beds across a fault that include 
a yellow sst, similar to the sst 
at the base of M5 in Hill 4.  The 
fault had only a few meters of 
o�set and so we are fairly 
con�dent that we are starting 
just above the base of M5.

3 cm

red claystone layers

yellow carbonate mudstone

pisolites
brown weathering

thin yellow mudstone partings
some fenestrae

wavy laminations, 2-5 cm tall

5

1 cm

2 brown stripes
20 cm

pink weathering zone

1st well-developed TP zone,  20-30 cm, recessive top

5-10 cm

20 cm 

well-developed

10 cm

green ash, slightly reworked, laminations

40-60 cm

5-10 cm

5-70, mostly 5-10
red, brecciated layer, = storm layer?

partly covered
slope former

1 cm thick pale green tu�

5 cm blue-green tu�

20-50 cm

pinkish-red mm laminations

mix of 20-30 cm TP and 
incipient TP white chert replacement

olive to khaki green �ne grain 20-25 cm tu�

5-50 cm
5 cm pale green tu�

50-60 cm

pale green 10 cm tu�, crs base/fn top
white 10 cm tu� with biotite, med base,fn top

2 tu�s, lower is pale green with crs base/fn top, upper is crs with biotite
2 more tu�s, one white with biotite
1 cm green tu�
2 tu�s, lower green crs to fn, upper white crs

2 pale green tu�s with dark green spots

crs base/fn top

Likely 3 m ash equiv
Ash on photopan

3 cm gray tu�, drk base, light top

gray tu�, crs to med, 

gray limey tu�

1 cm gray tu�
pale green 1 cm tu�

gray tu� to east

stromatolitic mounds 2-5 cm high
1 mm tu�s

white tu� with biotite
basal pure tu�, then a m of 
mixed limey tu�

10-15 cm

well-developed

15-20 cm

30-40 cm

50 cm

10 cm glassy white tu� with biotite

greenish-white tu� with biotite, maybe sanidine

30-40 cm

tu�aceous

fn grn, pale green tu� with tiny xtals

thin pale green fn grn tu� with tiny biotite

The 5 Layer Tu�

tu�aceous

50 cm

pisolite

incipient TP white chert replacement

1 m

tu�aceous
wavy laminations

v
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v
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M4/M5

minor chert 
replacement

minor chert 
replacement

LMTH135,
smpled 3/2013

base of Hill 4, just below 
contact: 717966, 4020475

717848, 
4020794

717833, 
4020797

717829, 
4020789

719521
4021115

719692, 4021434

719614, 
4021355

719126, 4022170

718798, 4022241

719643, 4022875

3 m
tu�

13 m of
mostly
Lcrmc 
with 
several 
thin gray 
tu�s

The False 
Grey, 
found 
March 
2011 13 
m above 
The 3m 
Tu�

On the south side of 
wash, across from 
Heli Hill, the 5 layer 
is ~28-30 m above 
the False Gray

HH

LMLL261-263

LMTH116

LMTH118

LMTH119

LMTH117

LMTH112
LMTH113

LMTH114
LMTH115

2 thin tu�s below 112

LMTH120

LMTH121

wypt 67, 719376, 
4020582 

LMLL266

Nelia:
“liberal”

04-BS6-ash4

05-BS-525

04-BSQ-415

05-BS-527
05-BS-528

05-BS-529

05-BS-526 and 04-BSQ-417

04-BS6-ash3 
/05-BS-521

PR

M1/M2 transition

M2/M3 transition

M3/M4  transition?

M4/M5 transition

Bitter Ridge 
Limestone 
Sections  

05-BS-530 and 04-BSQ-416: 14.41  +/- 0.10 Ma  

 

Going from 14.41 to 
13.89 = 196 m in .52 My
= sed rate of  

377 m/My

13.89 ± 0.20 
05-BS-35=LMLL216, 
217, 218 

Tephrochronology:  
130 has no match 
and this is works 
stratigraphically

Tephrochronology results:
 a match between LMTH120 
and LMM209 is permissable.

Tephrochronology results:  
LMTH132and LMLL219 
strong match

Tephrochronology results:  
LMTH122 and LMLL216-218 match

Tephrochronology:  
LMTH135has no match and 
this is works stratigraphically

Tephrochronology results:  
LMTH124and LMLL211 and 
LMLL 221 strong match

Tephrochronology results:  
LMTH131,  LMLL220 and LMLL 
266 strong match

14.41+/- 0.10

13.89+/- 0.20

sedimentation 
rate

14.50 Ma calculated age 
of start of Brl using sedi-
mentation rate of 377 
m/My

 13.86 Ma calculated 
age of top of Brl using 
sedimentation rate of 
377 m/My

White Basin

Bitter Spring 
Valley

Lovell
Syncline

PRH4
PCB

A

HH

5 km

mud and limestone

tuff

Lcrcm:  mixed mm and cm scale 
crinkly laminated limestone

carbonate mudstone

laminated evaporite

Lcrc : cm scale crinkly 
laminated limestone

limestone undifferentiated

bipartite beds:  lower part laminated to 
massive with upper part very porous
massive limestone

Lcrm: mm scale crinkly 
laminated limestone 

cm scale crinkly laminated limestone 
with fenestrae

cover

oncolitic limestone

sandstone

very-fine sandstone

siltstone

silisiclastic mudstone

Teepees

Legend

Correlation based on tephrochronol-
ogy and stratigraphy

Correlation based on stratigraphy
Correlations dashed where less robust

these 
four 
units are 
all 
almost 
identical

Lake
Mead


