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G E N E R A L INTRODUCTION 

In a d d i t i o n to the P r e c a m b r i a n and Cambrian s t r a t a to be s e e n , the 
W h i t e - I n y o region and its e n v i r o n s affords a w i d e v a r i e t y of geo-
logic f e a t u r e s . A l t h o u g h w e w i l l c o n c e n t r a t e o n the p r i n c i p a l 
o b j e c t i v e s of the t r i p , we w i l l h a v e the o p p o r t u n i t y to o b s e r v e 
many features of the s t r u c t u r e , g e o m o r p n o l o g y , and C e n o z o i c history 
of the region as w e l l . 

Travel w i l l b e by bus from S a n F r a n c i s c o to B i s h o p , C a l i f o r n i a on 
T h u r s d a y , N o v e m b e r 17. For this s e g m e n t of the t r i p , and the re-
turn to San F r a n c i s c o from B i s h o p , no g u i d e b o o k has b e e n p r e p a r e d . 
We are f o r t u n a t e , h o w e v e r , to have M r . Bennie T r o x e l of the Cali-
fornia D i v i s i o n of M i n e s and G e o l o g y with us.. T o g e t h e r we will try 
to p r o v i d e y o u with s o m e of the h i g h l i g h t s o f the t r a n s - S i e r r a n 
r o u t e . 

Field g e a r , including sturdy s h o e s a n d w a r m c l o t h i n g is e s s e n t i a l . 
Stops at the h i g h e r e l e v a t i o n s are likely to b e c o l d o n e s . 

As is t r u e o f all too m a n y f i e l d t r i p s , e s p e c i a l l y those using bus 
t r a n s p o r t a t i o n , many o f the b e s t localities for c o l l e c t i n g Cambrian 
fossils and for v i e w i n g f e a t u r e s o f the P r e c a m b r i a n and Cambrian 
s u c c e s s i o n a r e in areas too r e m o t e o r too i n a c c e s s i b l e to be v i s i t e d . 

The P r e c a m b r i a n - L o w e r C a m b r i a n s u c c e s s i o n is w e l l e x p o s e d in the 
central W h i t e - I n y o R a n g e . S i n c e the early w o r k by W a l c o t t (1908) 
and K i r k (in K n o p f , 1918), that p a r t of the s u c c e s s i o n (Waucoban) 
c o n t a i n i n g o l e n e l l i d t r i l o b i t e s c o m m o n l y has b e e n r e g a r d e d as the 
type for N o r t h A m e r i c a , a l t h o u g h not by all ( S h a w , 1 9 5 M . In gen-
e r a l , s t r u c t u r a l c o m p l e x i t i e s o f the region ( N e l s o n , 1966a,b) pre-
clude the e x a m i n a t i o n o f large s e g m e n t s of the s u c c e s s i o n at any 
one p l a c e . 

O l e n e l l i d faunas are k n o w n from s l i g h t l y m o r e than 6700 feet of 
strata ( F i g . 1). Some of the f a u n a l elements listed in Figure 1 
come from exposures of these s a m e strata in E s m e r a l d a C o u n t y , 
N e v a d a , east of the W h i t e - I n y o R a n g e . Various faunal p r o b l e m s 
and o t h e r items of interest w i l l b e d i s c u s s e d at a p p r o p r i a t e places 
in the road log and field g u i d e . 

ROAD LOG AND TRIP GUIDE 

(Clock references indicate d i r e c t i o n of feature from b u s ) 

Dis- Cumulative 
tance mi leage Fi rst Day 

(0.0) Board bus at Holiday Inn. Road log begins at 
i n t e r s e c t i o n of U . S . 395 a n d Line S t . in 
B i s h o p . Travel south on 3 9 5 . 
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1 . 5 ( 1 . 5 ) 

12.0 ( 1 3 . 5 ) 

At 3 o ' c l o c k - large t r i a n g u l a r mountain peak 
is M t . T o m . Its u p p e r red part is made up of 
Late Paleozoic q u a r t z i t e a n d Mesozoic meta-
v o l c a n i c rocks, e x t e n s i o n s of which can be 
s e e n extending b e h i n d the m o u n t a i n to the N W . 
This is one of s e v e r a l of the pendants in 
this part of the S i e r r a , o n e of which con-
tains fossils of O r d o v i c i a n a g e . 
Looking back at k o ' c l o c k in the distance is 
the W h e e l e r C r e s t , u n d e r la i n principally by 
q u a r t z m o n z o n i t e , the e a s t face of which is 
a n e x a m p l e o f a p r e c i p i t o u s fault scarp out-
lining the front o f the S i e r r a N e v a d a . In 
c o n t r a s t , the area e x t e n d i n g from about 2 
o ' c l o c k to 11 o ' c l o c k is m a d e up of gentle 
v a l l e y w a r d sloping s u r f a c e s . 
C o y o t e Warp of B a t e m a n ( 1 9 6 5 , 
t e r p r e t e d as a folded e r o s i o n 
s c e n d i n g from n e a r the c r e s t 
S i e r r a to the floor o f O w e n s 

This is the 
p . W ) , in-
surface de-

o f the eastern 
Va 1 ley and be-

n e a t h . This f e a t u r e o c c u p i e s the front of 
the Sierra from this p o i n t to just south of 
Big P i n e , 15 m i l e s to the s o u t h . This con-
trasts to the fault s c a r p n a t u r e of the 
S i e r r a n front b o t h n o r t h a n d s o u t h . Along 
this p o r t i o n of the O w e n s V a l l e y , the valley 
fill is thin along its w e s t e r n margin and 
m a r k e d l y increases in t h i c k n e s s along the 
e a s t e r n edge o f the V a l l e y adjacent to the 
s c a r p o f the W h i t e - I n y o R a n g e . 

at this p o i n t , the 
S i e r r a front south 
s e e n . 

m a i n fault scarp of the 
o f the C o y o t e Warp can be 

1.1 

0.5 

1.6 

0.8 

.9 

( 1 4 . 6 ) 

( 1 5 . 1 ) 

( 1 6 . 7 ) 

( 1 7 . 5 ) 

( 1 9 . 4 ) 

a t

 2:30 o ' c l o c k , the long triangular ridges 
d e s c e n d i n g on b o t h s i d e s o f Big Pine Creek 
a r e deposits of the S h e r w i n glacial advance. 

j u n c t i o n of W e s t g a r d R o a d a n d 395 - turn left. 

crossing Owens R i v e r , a p a r t of the Los 
A n g e l e s w a t e r s y s t e m . D e a d a h e a d in the mid-
dle d i s t a n c e is a s e r i e s o f fault scarps cut-
ting Q u a t e r n a r y g r a v e l s a n d lake b e d s . 

j u n c t i o n with W a u c o b a R o a d (to Death Valley) -
c o n t i n u e on W e s t g a r d R o a d . 

p e a k at 11 o ' c l o c k is B l a c k M t n . , underlain by 
s a n d s t o n e and shale o f the Campito Formation. 
Contact on left is n o r m a l Campito-Pol eta con-
tact; o n right s h o u l d e r o f m o u n t a i n is same 
c o n t a c t o v e r t u r n e d . 

2 



0.6 (20.0) road passes through Q u a t e r n a r y g r a v e l s . 

2.4 (22.4) exposures on right o f road are principally 
s h a l e and q u a r t z i t e o f the Upper member of 

v> Pol eta F m . " . . . 

0.2 (22.6) at 12 o'clock - buff c o l o r e d band extending 
to skyline is the lower m e m b e r of Poleta Fm., 
o v e r l a i n by black s h a l e o f upper P o l e t a . 

0 . 8 ( 2 3 . 4 ) Toll House Spring - h i s t o r y of Toll Road is 
d i s c u s s e d in USFS index map - from this point 
to the "narrows" a h e a d , the road passes 
through exposures of the Campito Formation. 

2.4 (25.8) Campito " n a r r o w s " . 

0.6 (26.4) s m a l l narrows in limestone o f basal Poleta 
F m . , a r c h e o c y a t h i d s c a n b e collected here -
no s top. 

0.2 ( 2 6 . 6 ) exposures on right a r e s h a l e and limestone of 
u p p e r Poleta F m . - to be v i s i t e d as STOP 18 
o n second d a y . 

0.4 ( 2 7 . 0 ) Poleta narrows - e x p o s u r e s of basal Poleta, 
w i t h a r c h e o c y a t h i d s - no s t o p . 

0 . 8 ( 2 7 . 8 ) STOP 1 - stop at W e s t g a r d Pass sign (not 
W e s t g a r d P a s s ) . This is Cedar Flat (appar-
e n t l y so named for the abundant j u n i p e r trees),, 
a typical, high upland f l a t . It is fault con-
trolled ( F i g . 3 ) a n d is a remnant of one of 
the erosion "surfaces" cutting the White M t n s . 
The exposures on the right all along Cedar 
Flat are b a s a l Poleta l i m e s t o n e . At 12 
o ' c l o c k in d i s t a n c e a r e rough light-colored 
rocks of Birch Creek p l u t o n , one of several 
s m a l l satellites of the Sierran c o m p l e x . On 
skyline ridge at 10 o ' c l o c k , dark rocks are 
Campito; light rocks (tree c o v e r e d ) are Reed 
Dolomi t e . 

0.8 ( 2 8 . 6 ) j u n c t i o n of W h i t e M t n . R o a d and Westgard Road-
turn left at B r i s t l e c o n e Forest s i g n . 

1.2 ( 2 9 . 8 ) b a s a l Poleta limestone in small n a r r o w s . 

2.1 ( 3 1 . 9 ) Foss i1 Area on right ^ to be visited as STOP 
10. Basal Poleta limestone exposed on right 
along road for next 0.5 m i l e . 

1.0 ( 3 2 . 9 ) 8 0 0 0 ' e l e v a t i o n sign o n r i g h t . 

'3 



0.7 ( 3 3 . 6 ) for next 0.6 m i l e e x p o s u r e s of upper Poleta 
limestone a n d s h a l e o n left side of r o a d . 

0.4 ( 3 4 . 0 ) road o n left to G r a n d v i e w Campground; rocks 
on ridge to right a r e limestone of basal 
P o l e t a . 

0.6 ( 3 4 . 6 ) for next 3.6 m i l e s e x p o s u r e s along road and 
on hills to left a n d right are Campito F m . 

1.5 ( 3 6 . 1 ) 9 0 0 0 ' e l e v a t i o n s i g n o n r i g h t . 

2.1 ( 3 8 . 2 ) Sierra V i e w Point - STOP 2 - from the w e s t e r n 
"viewing s t a n d " - s t r a i g h t west is the city 
of Bishop - to the right of Bishop is the 
eroded s o u t h e r n e d g e o f the Bishop Tuff, a 
w e l d e d tuff a n d p u m i c e deposit of Q u a t e r n a r y 
age - d i r e c t l y w e s t of Bishop is M t . T o m , the 
t r i a n g u l a r r e d - b r o w n p e a k - 3 
S60W is Coyote Flat a n d o n e can see the g e n t l e 
s o u t h e r l y a n d n o r t h e r l y w a r p e d surfaces ex-
tending d o w n to the Owens V a l l e y , in contrast 
to the steep s c a r p o f W h e e l e r Crest to the 
north of M t . T o m , 

To the left o f C o y o t e Flat is the Palisade 
G l a c i e r s y s t e m a n d the North P a l i s a d e and 
Middle P a l i s a d e a b o v e the g l a c i e r s . These 
peaks c o m p r i s e o n e o f the most rugged portions 
of the e a s t e r n S i e r r a f r o n t . 
Across the m a i n c a n y o n to the west (middle 
d i s t a n c e ) , the largely g r a y limestone and 
shale e x p o s u r e s a r e the U p p e r Cambrian por-
tion o f the E m i g r a n t F m . , here lying in 
thrust c o n t a c t w i t h the H a r k l e s s F m . 
in o r d e r to v i e w o t h e r Sierra p e a k s , including 
M t . W h i t n e y , o n e m u s t take the foot path to 
the south of v i e w i n g a r e a . S10W of second 
v i e w p o i n t a r e M t . W h i t n e y , 14,495', and M t . 
Wi11i a m s o n , 14,375

1

 . 

From the m a i n v i e w i n g area - to the SE lies 
Deep Spring V a l l e y ; it can best be seen in 
a f t e r n o o n light o n o u r return d o w n the moun-
tai n . 
1f you can tear y o u r eyes away from the 
S i e r r a , the rocks u n d e r f o o t here are Andrews 
M t n . m e m b e r of the C a m p i t o F m . 

0.5 ( 3 8 . 7 ) at about 8 o ' c l o c k - a b e t t e r v i e w of the 

Coyote W a r p . 

0.5 ( 3 9 . 2 ) to left in c a n y o n (below road) - exposure of 
contact b e t w e e n u p p e r Deep Spring F m . (buff) 
and C a m p i t o F m . ( b l a c k ) . 

4 



10,000' e l e v a t i o n sign on r i g h t . 

entering R e e d Flat (see F i g . 2 ) . The Reed 
D o l o m i t e was n a m e d for exposures east of 
Reed F l a t . In this regign, the Reed Dolomite 
is not d i v i s i b l e into m e m b e r s , c o m p r i s i n g 
rather a m o n o t o n o u s non-bedded light gray 
d o l o m i t e . In c o n t r a s t , to the s o u t h and 
s o u t h e a s t , the formation contains a d e t r i t a l 
m e d i a n t o n g u e w h i c h we w i l l see at STOP 12 
t o m o r r o w . 

e n t r a n c e to S c h u l m a n Grove - turn right -
STOP 3 . The G r o v e has b e e n d e v e l o p e d by the 
USFS to d i s p l a y features o f B r i s t l e c o n e p i n e s , 
some of w h i c h h a v e been d a t e d as m o r e than 
4 0 0 0 y e a r s . See USFS index m a p . 
A few years a g o fossils of u n c e r t a i n c h a r a c t e r 
w e r e r e c o g n i z e d in the R e e d D o l o m i t e near the 
M o l l y G i b s o n M i n e about 4 miles southeast of 
S c h u l m a n G r o v e . R e c e n t l y these have b e e n de-
s c r i b e d by T a y l o r (1966) as W y a t t i a reedensis 
n . g e n . , n . s p . At the type locality Wyattia 
o c c u r s in s e v e r a l beds near the c o n t a c t with 
the o v e r l y i n g Deep Spring F o r m a t i o n . (Nelson 
b e l i e v e s the W y a t t i a - b e a r i n g beds to be basal 
Deep Spring r a t h e r than R e e d . ) The outcrops 
of the R e e d D o l o m i t e north of the parking area 
at S c h u l m a n G r o v e a r e at a p p r o x i m a t e l y the 
s a m e s t r a t i g r a p h i c p o s i t i o n as at the type 
locality but the rocks have b e e n s u b j e c t e d to 
a s l i g h t l y g r e a t e r degree o f a l t e r a t i o n . 
Poorly p r e s e r v e d m a t e r i a l s u g g e s t i v e of 
W y a t t i a has b e e n o b s e r v e d in these s t r a t a . 
W y a t t i a reedensis is a s m a l l c o n i c a l shaped 
fossil ranging up to about 6 m m in length with 
a b u l b o u s , s 1 ightly t:oi led p r o t o c o n c h . A 
p e c u l i a r internal s h e l l s t r u c t u r e o c c u p i e s 
from 1/2 to 2/3 o f the apical p o r t i o n o f the 
s h e l l . Inasmuch as the rocks in w h i c h it 
occurs h a v e s u f f e r e d some a l t e r a t i o n , the 
m i c r o s t r u c t u r e of the w a l l of the s h e l l is not 
w e l l p r e s e r v e d in the specimens s t u d i e d so far 
but the w a l l o f the o u t e r shell seems to have 
had 3 l a y e r s . M o r p h o l o g i c a l l y W y a 1 1 i a is some 
what s u g g e s t i v e o f Salterella and G l o b o r i l u s 
o f the C a m b r i a n a n d Taylor has tentatively 
referred W y a t t i a to the same o r d e r (Globor-
i 1ida o f the M o l l u s c a n class Ca1yptoptomati da 
F i s h e r , 1962). 
A l t h o u g h W y a t t i a is by far the d o m i n a n t fossil 
in the limestones at the type locality, struc-
tures s u g g e s t i v e o f other kinds of animals are 
o c c a s i o n a l l y o b s e r v e d , suggesting that Wya11 i a 
m a y have b e e n a m e m b e r of a rather diverse 
b i o t a . 
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Figure 2 . - Index map and geologic maps showing geologic 
occurrence of loca l i t ies . Loc. 1 ,4 ,8 , ( Rusophycus-Cruziana ) ; 

L o c . 2 = STOP 5 ( Foltotaspis) ; Loc. 3 * STOP 4 ( t r acks i n € c a ) ; 
Loc. 5 = STOP 3 (Wyattia) \ Loc . 6 (Wyattia type locali ty); Loc .7 
{Pteridinium?). Geologic maps from Nelson (19 6 6 b ) . 

Cambrian - Precambrian boundary on figs. 1 - 3 not acceptable 
to Durhom who p re fe rs t o place it just below lowest o c c u r -
rence of Fottotaspis in Campito. 



Lunch (?) 

0 . 3 (41.0) return to G r o v e e n t r a n c e - turn right and 
p r o c e e d n o r t h on W h i t e M t n . R o a d . 

0 . 4 (41.4) o n right - b r o w n quartzi te" of m i d d 1 e member 
of Deep Spring F m . It is from beds of this 
unit that the ? Pteridi nium (Plate 1, Fig. 
B) was c o l l e c t e d (see F i g . 2 B , loc. 7). 

1.0 (42.4) a h e a d - s e c t i o n of Deep Spring F m . - buff 
b r o w n limestone of b a s a l m e m b e r lying above 
w h i t e R e e d , red-brown q u a r t z i t e a n d gray 
d o l o m i t e a r e m i d d l e m e m b e r , a l l u v i a l cover in 
s a d d l e is o n upper m e m b e r . Left o f saddle 
is Campito F m . 
To right of R e e d , the fault c o n t r o l of many 
of the u p l a n d basins is w e l l illustrated. 
Fault runs through C o l d w a t e r Spring at foot 
of b r o w n talus and NE through s a d d l e in dis-
t a n c e . 

1,3 (43.7) STOP 4 - tracks and trails in b a s a l Campito 
F m . o n right side of r o a d . See F i g . 3, 
Plate 4 . 

0 . 6 (44.3) STOP 5 - looking north through p o w e r poles, 
the D e e p Spring F m . can be seen between white 
Reed D o l o m i t e and Black Campito F m . - the 
high p e a k o n right is B l a n c o M t n . , made up 
of Reed D o l o m i t e . 
On far sky 11ne

t
 first b l a c k peak is Campito 

M t n . , h i g h w h i t e and b r o w n peak is Sheep Mtn., 
u n d e r l a i n by Deep Spring F m . 
The u p p e r Deep Spring in this v i c i n i t y (loc. 
1, F i g . 2 A ) has p r o d u c e d numerous Rusophycus-
Cruzi a n a . As all good specimens h a v e been 
c o l l e c t e d , we will have to be satisfied with 
F i g s . E , G . F . of Plate 1. 
Short w a l k SW to Fa 1 lotasp i s locality (loc. 
2 , ~ F f g . 2 A ) . Rocks a r e shale and si Its tone 
o f the M o n t e n e g r o m e m b e r o f Campito Fm. See 
F i g s . 2 , 3 , 4 , 5 of Plate 2 . 
The o c c u r r e n c e of Fa 1 lotasp i s and Dagui nasp i s 
here and at STOP 16 and e l s e w h e r e provides 
o n e of the few ti es to the North African Cam-
b r i a n s u c c e s s i o n (Nelson and H u p e , 1964). The 
p o o r l y p r e s e r v e d Fa 1lotaspis (Plate 2, Fig. 1) 
from the Andrews M t n . m e m b e r of Campito Fm. 
is s i m i l a r to forms from the lowest trilobite 
bearing beds in M o r o c c o ( H u p e , 1952) and the 
forms h e r e referred to Fa 1lotasp i s c f . longa 
and Dagui nasp1s from the M o n t e n e g r o member 
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a g r e s rather c i c e l y w i t h forms from Hupe's 
h i g h e r z o n e s . 
Bus heads south cn W h i t e M t n . R o a d . 

3 . 3 ( 4 7 . 6 ) e n t r a n c e to Schafman G r o v e o n left. 

0 . 6 ( 4 8 . 2 ) STOP 6 (?) - at south e n d o f Reed Flat on 
s m a l I "hi 11 to west o f road - tracks and 
trails ; i n l o w e r femp i t o F m . 

1.8 ( 5 0 . 0 ) STOP 7 - <jo n o t leave bus - Sierra View 
P o m t : - looking flo SE a c r o s s Deep Spring 
V a l l e y at east ^fpping s e c t i o n of Wyman F m . 
(dark),, ttesd and Deep S p r i n g F m s . (banded 
a n d light colore*), C a m p i t o F m . (dark), 
P o l « $ a F m . (two thin light c o l o r e d bands 
s e p a r a t e d Jay dark b a n d ) , H a r k l e s s F m . (dark) 
in cpnta.Qt wi th granitic r o c k s . 

3.2 ( 5 3 . 2 ) STOP 8 - d o n o t leave b u s - v i e w east across 
Deep Spring Vallty - o n r i d g e to east of dry 
lake can be seen the c o n t a c t b e t w e e n two 
g r a n i t i c bodies - d a r k rock of higher part 
o f r i d g e behind lake is 186 m y m o n z o n i t e . It 
is intruded by t&e light c o l o r e d quartz mon-
zonite., 140 m y , a n d e r l y i n g the lower part of 
the r i d g e . These two d a t e s , together with a 
c l u s t e r of dates a r o u n d 9 0 m y , are the most 
c o m m o n granite ^ i s o d e s in the White-Inyo 
R a n g e . 

1.1 ( 5 4 . 3 ) STOP 9 - down snail c a n y o n to left, turn right 
a f t e r 100 yards a n d p r o c e e d d o w n canyon 
t h r o u g h narrows o f b a s a l P o l e t a limestone to 
r e e f - l i k e structures in l i m e s t o n e of upper 
M o n t e n e g r o member of C a m p i t o F m . See F i g . 3 . 
The ^irchaeocyathids o f t h e M o n t e n e g r o , P o l e t a , 
a n d H a r k l e s s formations o f this region have 
b e e n the subject o f a s t u d y by Roland A . Gang-
loff (unpublished M a s t e r s t h e s i s , University 
o f C a l i f o r n i a , B e r k e l e y ) . G a n g l o f f is con-
tinuing his studies b u t t h e information on 
a r c h a e o c y a t h i d s p r e s e n t e d h e r e i n is largely 
d e r i v e d from his M a s t e r ' s t h e s i s . He recog-
nizes three distinct a s s e m b l a g e s , character-
istic of the Upper M o n t e n e g r o , the lower 
P o l e t a limestone, a n d the u p p e r m o s t Poleta 
limestone and lower H a r k l e s s b i o h e r m s , re-
s p e c t i v e l y , Some o f the d i s t i n c t i v e n e s s may 
be d u e to variations in e c o l o g y , but in large 
part (except for those o f the upper Poleta) 
the changes appear to be d u e to factors othei 
than e c o l o g y . 
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The a r c h a e o c y a t h i d b i o h e r m exposed in the 
north wall o f the c a n y o n c a n be traced con-
tinuously n o r t h w a r d a l o n g the strike for 
about 100 f e e t . D i s c o n t i n u o u s smaller bio-
herms can b e o b s e r v e d for about 200 yards 
farther a l o n g t h e strike" through a strati-
g r a p h i c interval o f a b o u t 30 f e e t . A pos-
sible thickness o f 18 feet is p r e s e n t . The 
a r c h a e o c y a t h i d limestones grade rapidly down-
dip into the s i l t y s h a l e s o f the Montenegro 
f o r m a t i o n . The a r c h a e o c y a t h i d s making up the 
b i o h e r m s e e m to b e a l l s o l i t a r y t y p e s , The 
e l o n g a t e , m o r e o r less c o l u m n a r appearing 
" E t h m o p h y 1 l u m

n

 c e r a t o d i c t y o i d e s Raymond is by 
f a r the m o s t a b u n d a n t s p e c i e s . Gangloff has 
reported 16,species from this b i o h e r m . Other 
abundantly r e p r e s e n t e d s p e c i e s are Metethomo-
p h y l l u m m e e k i ( W a l c o t t ) a n d a new genus 
assigned to the S y r i n g o c n e m a t i d a e of T a y l o r . 
The o t h e r g e n e r a * f r o m this horizon Include 
A i a c i c y a t h u s (2 s p * ) , E r b o c y a t h u s . Ethmo-
phy 1 lum. P y c n o i d o c y a t h u s (3 sp.TT and 
S y r ? n g o c y a t h u s . Four o f the species occur 
i n the o v e r l y i n g f o r m a t i o n s , with o n e (Met-
e t h o m o p h y 1 1 u m m e e k i ) b e i n g found o n l y in 
bioherms o f the y o u n g e r H a r k l e s s formation. 
O n e of the longer ranging s p e c i e s , Aiacicya-
thus ichnusae w a s first d e s c r i b e d from Sar-
d i n i a but n o n e o f the o t h e r species are known 
o u t s i d e of N o r t h A m e r i c a . Erbocyathus and 
A n n u l o f u n g i a w e r e p r e v i o u s l y known only from 
R u s s i a . A i a c i c y a t h u s . Cosci nocyathus and 
Pycnoi docyathus a r e g e n e r a of worldwide dis-
t r i b u t i o n , but in g e n e r a l at the specific 
level the a r c h a e o c y a t h i d fauna of the Monten-
egro is q u i t e d i f f e r e n t f r o m that of other 
parts of the w o r l d . R e t u r n to b u s . 

0.4 ( 5 4 . 7 ) STOP 10 - Fossil Area - a r c h e o c y a t h i d s in 
b a s a l Poleta l i m e s t o n e . 
G a n g l o f f has r e c o g n i z e d o v e r 20 species of 
a r c h a e o c y a t h i d s , including both solitary and 
c o l o n i a l types w i t h i n the limestones of the 
Lower Poleta f o r m a t i o n , b u t the generic di-
v e r s i t y is m u c h less t h a n that in the Monten-
egro F o r m a t i o n . The fauna is dominated by 
the genus A r c h a e o c y t h u s . represented by 6 
s p e c i e s , and a n e w genus likewise with 6 
species ( a s s i g n e d to f a m i l y Syringocnematidae 
T a y l o r ) . O t h e r g e n e r a r e p r e s e n t e d are 
Aj aci c y a t h u s . A n n u l o f u n g i a . Ethmophy!lum. 
P y c n o i d o c y a t h u s . a n d . S y r i n g o c y a t h u s . Only 
three of the s p e c ? e s (Aj aci cyathus""?chnusae. 
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E t h m o p h y 1 1 u m whi t n e y i . and Annulofunqi a n . 
s p . ) range d o w n into the M o n t e n e g r o forma-
t i o n , C o l o n i a l types are abundant in con-
trast to t h e i r a b s e n c e in the M o n t e n e g r o . 
In g e n e r a l the lower Poleta a s s e m b l a g e is 
q u i t e d i f f e r e n t f r o m any known in o t h e r parts 
of the w o r l d . 
A n o t h e r d i s t i n c t a s s e m b l a g e of archaeocya-
thids o c c u r s in the limestones at the top o f 
the Poleta f o r m a t i o n and in the small bio-
herms w i t h i n the b a s a l beds of the Harkless 
F o r m a t i o n . F i f t e e n species have been recog-
nized in this a s s e m b l a g e , w i t h large solitary 
individuals o f speci es, of Cosci n o c y a t h u s . 
A r c h a e o c y a t h u s . a n d Pycnoidocyathus as con-
spicuous c o n s t i t u e n t s . A d i s t i n c t i v e new 
genus r e l a t e d to Somphocyathus Taylor is 
also p r e s e n t . Annulofunqi a and Metethmo-
p h y l l u m a r e the o t h e r genera r e p r e s e n t e d . 
This u p p e r fauna resembles one described from 
the Y u k o n b y K a w a s e and Okulitch ( J o u r n . 
P a l e o n t . , v o l . 3 1 , p p . 9 1 3 - 9 3 0 , p i s . 109-113, 
1957) and by the a b u n d a n c e o f Cosci nocyathus 
resembles m a n y o f the Siberian faunas de-
s c r i b e d by V o l o g d i n and Z h u r a v l e v a . 

3.4 ( 5 8 . 1 ) j u n c t i o n of W h i t e M t n . Road and Westgard 
Road - turn r i g h t . 

5.9 ( 6 4 . 0 ) on left - folds in upper Poleta limestone -
these a r e a m o n g the structures that Walcott 
(1895) r e p o r t e d as the "Appalachian folds" 
of the W h i t e M o u n t a i n s . 

3.9 ( 6 7 . 9 ) at 12 o ' c l o c k - the two sharp ridges at foot 
of Sierra o n b o t h sides of creek are Sherwin 
morai n e . 
at about 11 o ' c l o c k is Crater M t n . , a Quater-
nary v o l c a n i c c o n e located along o n e of the 
N-S faults in O w e n s V a l l e y . On the east 
flank o f the c r a t e r can be seen the scar of 
the 1872 Owens V a l l e y e a r t h q u a k e . A larger, 
and p r e s u m a b l y o l d e r scarp can be seen cut-
ting the g r a n i t i c rocks west of Crater M t n . 

1.0 ( 6 8 . 9 ) j u n c t i o n of W e s t g a r d Road and Saline Valley 
R o a d . At 9 o ' c l o c k o n the NW slope of the 
Inyo R a n g e - o r a n g e b r o w n stripe w i t h blue 
limestone b a n d n e a r top is Middle Cambrian 
Mono la F m . (See F i g . 1) B u f f - b r o w n overlyinc 
rocks a r e M i d d l e a n d Upper Cambrian Bonanza 
King d o l o m i t e ; w h i t e rocks b e l o w Monola F m . 

9 



are Lower C a m b r i a n M u l e Spring F m . 
Further s o u t h along front of range are vol-
canic cones a n d flows of Q u a t e r n a r y age 
located along the frontal fault system of 
the Inyo R a n g e . 

2.4 ( 7 1 . 3 ) j u n c t i o n of W e s t g a r d Road and 395 - turn 
r i g h t . 

5.6 ( 7 6 . 9 ) at a p p r o x i m a t e l y 3 o ' c l o c k , both nprth and 
south o f m a j o r c a n y o n , section exposed above 
the a l l u v i a l cones is Reed Dolomite (massive 
n o n - b e d d e d b u f f ) , Deep Spring F m . (banded 
buff and b r o w n ) , a n d Campito F m . ( b l a c k ) . At 
south side o f c a n y o n is Black M t n . , with Deep 
Spring and C a m p i t o repeated at top of moun-
t a i n . 

9.5 ( 8 6 . 4 ) intersection o f 395 and Line S t . in B i s h o p . 

S e c o n d Day 

( 0 . 0 ) same s t a r t i n g p o i n t as first day - road log 
same as first day for first 17.5 m i l e s . 

17.5 ( 1 7 . 5 ) j u n c t i o n of W e s t g a r d Road and Waucoba Road 
(to Death V a l l e y and Saline V a l l e y ) - turn 
right - at 1 o ' c l o c k , a small young fault 
scarp c u t t i n g fan gravels at point where 
road enters s m a l l c a n y o n . 
To the left, the two tree patches m a r k 
springs along the frontal fault s y s t e m . 

1.7 ( 1 9 . 2 ) immediately o n left - g r a n o d i o r i t e , dated 
at 76 m y -

0 . 7 ( 1 9 . 9 ) on left - e x p o s u r e s of the Waucobi Lake B e d s . 
These p a r t i a l l y tuffaceous shales and silt-
stones are Q u a t e r n a r y , probably related to 
the m a x i m u m g l a c i a t i o n of the S i e r r a . As 
w i l l be seen as w e p r o c e e d up Waucoba C a n y o n , 
they i n t e r f i n g e r w i t h coarse a l l u v i a l gravels 
a p p a r e n t l y m a r k i n g the edge of the lake 
bas i n . 

1.3 ( 2 1 . 2 ) exposures o n right are Middle Cambrian Monola 
F m . ( N e l s o n , 1 9 6 5 ) . No fossils have been 
found in these e x p o s u r e s , as the rocks are 
mildly h o r n f e l s e d . The s t r a t a , e l s e w h e r e , 
h o w e v e r , h a v e y i e l d e d typical Middle Cambrian 
trilobites as S y s p a c e p h a 1 u s . Oryctocepha1 us. 
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A l o k l s t o c a r e . O g y g o p s l s . a n d G l o s s o p l e u r a 
(see Fig . 1). 

2.6 ( 2 3 . 6 ) d i r e c t l y o n left - a n t i c l i n a l fold in Waucobi 
Lake B e d s . This fold lies a l o n g the trend of 
o n e o f the large fault s c a r p s s e e n e a r l i e r . 

0.1 ( 2 3 . 9 ) o n right - e x p o s u r e s o f R e e d D o l o m i t e . 

0.3 ( 2 4 . 2 ) STOP 11 - in s m a l l g u l l e y o n r i g h t , exposures 
o f u p p e r p o r t i o n of W y m a n F m . R o u g h weather-
ing g r a y - b r o w n rocks o n h i l l s a b o v e a r e Reed 
D o l o m i t e . The W y m a n in t h e W h i t e - I n y o region 
is u n c o n f o r m a b l e b e n e a t h t h e R e e d . Although 
i m p o s s i b l e to p r o v e the u n c o n f o r m i t y at any 
o n e o u t c r o p , regional d i f f e r e n c e s in the Wyman 
b e n e a t h the R e e d s u g g e s t s l i g h t p r e - R e e d 
e r o s i o n . F o r this and o t h e r r e a s o n s , the Wyman 
is r e g a r d e d as u n d o u b t e d (if any unit can be 
s o r e g a r d e d ) P r e c a m b r i a n . The W y m a n h e r e , as 
e l s e w h e r e , c o n t a i n s l i m e s t o n e beds containing 
a l g a l s t r u c t u r e s , a l w a y s s o r e c r y s t a l 1 i z e d as 
to p r e v e n t i d e n t i f i c a t i o n . 

- c o n t i n u e east o n W a u c o b a R o a d 

1.1 ( 2 5 . 3 ) o n right - b u t t r e s s u n c o n f o r m i t y of Quaternary 
a l l u v i a l g r a v e l s on W y m a n F m . 
W y m a n F m . e x p o s e d o n right f o r next 0.5 mile -
o n left, interfingering o f W a u c o b i Lake Beds 
a n d Q u a t e r n a r y a l l u v i a l g r a v e l s for next 0.7 
mi le. 

0.7 ( 2 6 . 0 ) e n t r a n c e to Devils G a t e - S T O P 12 ( b r i e f ) while 
bus turns a r o u n d - the rocks e x p o s e d in Devils 
G a t e a r e the Hines Tongue o f the m i d d l e Reed 
D o l o m i t e . The Hines T o n g u e c o m p r i s e s « a taper-
ing w e d g e of q u a r t z i t e , s a n d y d o l o m i t e , and 
si Its tone ranging from 800 feet in the Waucoba 
Spring q u a d r a n g l e (SE o f h e r e ) to 50 feet in 
the c e n t e r of the B l a n c o M t n . q u a d r a n g l e and to 
z e r o to the n o r t h a n d w e s t of that p o s i t i o n . 
T o g e t h e r w i t h o t h e r d e t r i t a l units in the Cam-
b r i a n - O r d o v i c i a n s u c c e s s i o n , it illustrates a 
p r o b a b l e e a s t e r n c r a t o n i c o r i g i n for the major 
p o r t i o n of the d e t r i t a l f r a c t i o n in the suc-
cess i o n . 

O A ( 2 6 . 4 ) turn a r o u n d for bus - r e t u r n to bus and head 
w e s t o n W a u c o b a R o a d . 

2.8 ( 2 9 . 2 ) looking at the Sierra front a h e a d , o n e can see 
the sloping (to the r i g h t ) - from 12 o'clock 
t o

 1 o ' c l o c k surface of the C o y o t e W a r p . 

\Y 
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3 . 3 ( 3 3 . 0 ) rounding c u r v e , coming out of Waucoba Canyon-
b r i e f STOP 13 - d o not leave bus - good view 
o f Sierra scarp and C r a t e r M t n . - directly 
b e h i n d Crater M t n . is d a r k rock of the Tine-
m a h a g r a n o d i o r i t e (MesozaicJ - to the left on 
the S i e r r a summit is a red c o l o r e d pendant 
m a d e up of m e t a - s e d i m e n t s a n d meta-volcanics 
in contact w i t h dark igneous rocks - half way 
d o w n the S i e r r a n front to left of pendant are 
two t r e e - c o v e r e d "flats" that a r e probably the 
s o u t h e r n extensions o f the C o y o t e W a r p . 

2.1 ( 3 5 . 1 ) j u n c t i o n o f Waucoba R o a d and W e s t g a r d Road -
turn right - from this p o i n t to Bristlecone 
Forest t u r n - o f f the road log is same as for 
first d a y (without s t o p s ) . 

11.1 (46.2) j u n c t i o n o f Westgard R o a d a n d W h i t e M t n , Road • 
c o n t i n u e north on W e s t g a r d . 

1.3 ( 4 7 . 5 ) W e s t g a r d Pass (north end o f Cedar F l a t ) . 

2.3 ( 4 9 . 8 ) STOP 14 - o n left s i d e o f road - tracks and 
trails in Andrews M o u n t a i n m e m b e r of Campito 
F m . ( F i g . 3 ) . 

1.8 (51.6) Deep Spring Valley v i e w p o i n t - STOP 15 - turn 
bus and return to Cedar F l a t . 

3.6 ( 5 5 . 2 ) W e s t g a r d Pass - STOP 16 ( F i g . 3 ) - short walk 
t o

 Fallotaspi s-Dagui naspis l o c a l i t y . This is 
the first locality in the W h i t e - I n y o Range 
from w h i c h these forms w e r e c o l l e c t e d . Un-
f o r t u n a t e l y for o u r t r i p , m a n y touring groups 
h a v e c o l l e c t e d here and g o o d m a t e r i a l is now 
di ffi cult to fi n d . 

1.7 ( 5 6 . 9 ) t u r n - o f f to right to "camp" l o c a l i t i e s . 

0,4 ( 5 7 . 3 ) STOP 17 (see F i g . 3) - Camp l o c a l i t y . This 
s i t e has s e r v e d for s e v e r a l years as the 
B e r k e l e y - U C L A summer g e o l o g y field c a m p . Con-
s e q u e n t l y , s e v e r a l o f the localities have been 
severly c o l l e c t e d . 

Among the m o r e interesting b i o l o g i c aspects 
of the Lower Cambrian of this region is the 
r e c o g n i t i o n that three v e r y d i s t i n c t classes 
of e c h i n o d e r m s are p r e s e n t . A s i n g l e speci-
men of an e d r i o a s t e r o i d was found by R . J . 
M o i o l a in shale o f the m i d d l e part of the 
Poleta formation near S i l v e r P e a k , Nevada 
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(about 40 miles NE of Westgard Pass). Dis-
associated plates of an eocrinoid perhaps 
somewhat c o m p a r a b l e to the Middle Cambrian 
Gogia & Eocysti tes in p a r t } are common in the 
top of the lower Poleta limestone and the 
immediately overlying shale of the Westgard 
Pass area and were abundant in some of the 
lower shale at this s t o p . 
The unusual p y r i f o r m (retracted) to fusiform 
(expanded) h e l i c o p l a c o i d s (Plate 4 , F i g . 1, 2 ) , 
first described in 1963 (Durham, J . W . and 
K . E . Caster), w e r e discovered in this area 
a n d are abundant in the shale in the middle 
part of the Poleta f o r m a t i o n . So far they 
h a v e been found through about 150 feet of 
section and are common in this area and ad-
j a c e n t N e v a d a . A s i n g l e occurrence has been 
reported in northwest A l b e r t a . The test of 
the helicoplacoids was built of spirally 
a r r a n g e d plates that were not firmly sutured 
a n d had a unique expansion-contraction mechan-
i s m . The test broke up easily on death and 
consequently most occurrences are of disassoci-
a t e d p l a t e s , but o v e r 400 specimens with plates 
a s s o c i a t e d have been f o u n d . The helicoplacoids 
w e r e so abundant that bedding plane surfaces 
locally are covered with their plates and 
s m a l l lenses of limestone in which they are a 
dominant element are reasonably c o m m o n . De-
tailed studies of the helicoplacoids are still 
in p r o g r e s s , but the analyses to date suggest 
the presence of 6 to 10 species, including one 
unique type that is being made the basis of a 
new s u b c l a s s . 

The o c c u r r e n c e of three well defined classes, 
the E d r i o a s t e r o i d e a , Eocrinoidea and Helicop-
lacoidea this low in the Cambrian indicates 
that the origin o f the Echinodermata must ex-
tend well back into the Precambrian, for much 
e v o l u t i o n has o c c u r r e d between any possible 
c o m m o n a n c e s t o r and these three types. 
In addition to the He 1icoplacoidea discussed 
a b o v e , the basal beds of the Upper Poleta Fm., 
have yielded abundant Nevade1 la addyens is 
(Plate 3 , F i g . 1 - 3 ) . This is the most abund-
ant of trilobites from the White-Inyo region, 
although it is confined to a limited horizon 
in the dark shale at the base of the Upper 
P o l e t a . 

- return to bus 
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0.4 ( 5 7 . 7 ) j u n c t i o n of camp road w i t h Westgard Road -
turn r i g h t . 

I.4 ( 5 ^ . 1 ) STOP 18 (see F i g . 3 ) - short walk up small 
wash to left of road - section of s n a l e , lime 
s t o n e , and q u a r t z i t e o f Upper Poleta F m . over 
lain by H a r k l e s s F m . 
The rocks seen in this section overlie the 
N . addyensis shale o f the basal Upper P o l e t a . 
The blue and g r a y m o t t l e d limestone beds and 
the Sco1i thus q u a r t z i t e and the uppermost 
blue limestone b e d o f the Poleta are remark-
ably w i d e s p r e a d . These units can b e recog-
nized w i t h s o m e c o n s i d e r a b l e confidence east-
ward to E s m e r a l d a C o u n t y , N e v a d a . Away from 
this locality, these beds have yielded 
Qlene11 u s . L a u d o n i a . F r e m o n t i a . P t y c h o p a r i d s . 
and a species o f J u d o m i a (?) (see Plate 3 , 
F i g . 5 - 1 5 ) . The s p e c i e s of Judomia (?) 
affords a p o s s i b l e c o r r e l a t i o n w i t h the Lower 
Cambrian of S i b e r i a . 

The overlyi nq H a r k l e s s F m . is m a r k e d by an 
abrupt c h a n g e from the blue limestone of the 
uppermost Poleta to g r a y - g r e e n shale contain-
ing thin beds of p i s o l i t i c limestone. The 
basal H a r k l e s s beds (though not h e r e ) have 
yielded P a e d e u m i a s c l a r k i (see Plate 5 , Fig. 
1, 2). 

II.5 ( 7 0 . 6 ) j u n c t i o n of W e s t g a r d Road and 395 - turn 
right and return to B i s h o p . 

15.1 ( 8 5 . 7 ) intersection of 395 a n d Line S t . in B i s h o p . 

C o m m e n t s o n Faunas and L o c a l i t i e s Not Visited 

Nevadia Fauna (Plate 2 ) 

The m i d d l e p a r t o f the M o n t e n e g r o m e m b e r o f Campito F m . has 
yielded r a t h e r abundant specimens of Ho 1mia rowei and Nevadia 
weeks i ( P l a t e 2 , F i g . 6 , 7, 8 ) . W a l c o t t regarded Js[. weeks i as a 
p r i m i t i v e , in part because he j u d g e d it to come from the lowest 
t r i l o b i t e b e d s in the s u c c e s s i o n . There is no q u e s t i o n , h o w e v e r , 
about its s t r a t i g r a p n i c p o s i t i o n w e l l a b o v e the Fa 1lotasp i s-
Dagui nasp i s forms (see F i g . 1). 

This part o f the M o n t e n e g r o m e m b e r has a l s o yielded specimens of 
J u d o m ? a (?) g r a c i 1 e (Plate 2 , F i g . 1 0 - 1 5 ) . This s p e c i e s , the 
type o f w h i c h comes from beds e q u i v a l e n t to the Montenegro in the 
N o p a h R a n g e , Death Valley r e g i o n , has b e e n referred to Wanneria 
and to Ca11av i a . It seems c l o s e s t to the Siberian genus Judomi a , 
h o w e v e r , a n d p r o v i d e s a p o s s i b l e tie to the Lower Cambrian of 
northeast A s i a . 



Bonrtia-Raedeuroias . Qgygops is Faunas (Plate 5) 

From sstrata a b o v e the Poleta F m . , s e v e r a l forms o c c u r w h i c h have 
littles apparent s t r a t i g r a p h i c distinctiveness,, w h i l e others occur 
w h i c h aare severly restricted in strat i graphi c p*bs i t i o n . 
Paedeurtmias occurs throughout the s u c c e s s i o n from low in the Hark-
less too the upper beds of the M u l e Spring L i m e s t o n e . Bonnia 
occurs f'from beds at the top of the Hark less to the upper part of 
t h e KuIke Spring, but only in limestone b e d s . The upper shale of 
t h e Saltine Valley and the o v e r l y i n g Mule Spring have yielded 
Fremontte1 la. B r i s t o l i a . and O l e n e l l u s g i l b e r t i . a f f o r d i n g a cor-
relatio©n vwi th the Latham shale a n d Chambless limestone of the 
Marble M o a n t a i n s of eastern C a l i f o r n i a . 

T h e m o s t - s t r i k i n g fauna of this interval is the Q g y g o p s i s bat is 
fauna w h i c h occurs restricted to the m i d d l e part of the Saline 
Valley/ F m . The o c c u r r e n c e of Q g y g o p s 1 s in Lower C a m b r i a n rocks 
was f ii rst eecogni zed in the Inyo M o u n t a i n s ( N e l s o n , 1963). It 
w a s suibaqqeently s e e n to o c c u r w i d e l y in the W h i t e - I n y o Range and 
i rr EscseraJdda C o u n t y , N e v a d a . An e s p e c i a l l y p r o l i f i c fauna has 
b e e n receofct ly described b y P a l m e r ( 1 9 6 4 ) . 

OqyqaiysJS"Fa&€deumias-'Trotoleni d" Fauna (Plate 6 ) 

I ir adi&tican to their o c c u r r e n c e in the s t r a t a d e s c r i b e d above, 
PaedfcjamEa<ss and Qgygopsis o c c u r in a u n i q u e s i t u a t i o n at Miller 
M t n . , arnrr B a s a l t , N e v a d a . H e r e , they o c c u r in beds regarded as 
e q u i v a l e n t to uppermost M u l e Spring and lowest Mono la F m s . Else-
where^ thee,basal Mono la contains o n l y M i d d l e Cambrian forms and 
t h e Mule SSpring Lower Cambrian f o r m s . In a d d i t i o n to Paedeumias 
a n d Q q v m y s i s these beds c o n t a i n a p e c u l i a r genus w i t h a Protolenid 
t y p e cnasmodium and an Qgygopsis type thorax ( t h o u g h w i t h one less 
thoracikx seegment) and p y g i d i u m (Plate 6 , F i g . 6 - 9 , 12, 13). 

T h e s e becfc have been called Lower Cambrian ( N e l s o n , 1963) on the 
b a s i s o f pjresence of Paedeumias and 0 l e n e 1 1 us . The fauna contains 
in additrio>n, forms w h i c h resemble the Russian early M i d d l e Cam-
b r i a n genuis Edelsteinaspis (Plate 6 , F i g . 10, 11). In describing 
a somewHatt s i m i l a r situation in the M o r o c c a n C a m b r i a n , Hupe (I960), 
c o n c l u d e s that beds containing m i x e d Lower Cambrian forms (the 
olenelliid K j e r u l f i a and p r o t o l e n i d s ) a n d Middle Cambrian forms 
(Acadooafcadoxi d e s ) a re Middle C a m b r i a n in a g e . 
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