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, F i n a l  S c i e n t i f i c  Repor t  

U. S .  Geologica l  Survey Grant  14-08-0001-G-229 ' 

A PRELLMINARY FIRST STAGE STUDY OF NEVADA COAL RESOURCE 

by John H. S c h i l l i n g ,  P r i n c i p a l  I n v e s t i g a t o r  

The purpose of  t h i s  g r a n t  was t o  make a  r e c o n n a i s s a n c e  examinat ion of each 

of c o a l  i n  Nevada, and t o  t a k e  samples f o r  a n a l y s e  by t h e  U. S .  

Geolog ica l  Survey. . . 

a f i r s t  s t e p  a  c a r e f u l  s ea rch  o f  t h e  l i t e r a t u r e  was made t o  l o c a t e  any 

ment ions  of  c o a l  i n  Nevada. ~ h k  r e s u i t i n g  b i b l i o g r a p h y  i s  enc losed  a s  Appendh A. 

Eleven a r e a s  w%ye examined ( a l l  t h o s e  t h a t  c o u l d  be ' i d e n t i f i e d ) ,  S i x  of 

t h e s e  a r e a s  were sampled and t h e  samples s u b m i t t e d  t o  t h e  U. S. Geologica l  -. 
I 

Survey ;  12  samples were taken  (see  Appendix B ) .  b t h e r  d a t a  c o l l e c t e d  a r e  

i n  Appendix C. . . 
Conclusions : It' i s  obvious from t h i s  s t u d y -  t h a t  Nevada h a s  only  minor . ., 

c o a l  r e s o u r c e s ;  t h e  t o t a l  tonnage i s  v e r y  s m a l l ,  i t s  q u a l i t y  i s  poor, and i t  is 

most ly  i n  sma l l ,  d i f f i c u l t - t o - m i n e  seams, Only o n e  d e p o s i t ,  t h e  Lewis Mine, - . 

seems t o  h o l d  any promise, and t h a t  o n l y  f o r  s m a l l - s c a l e  mining..  
. . 

Exposures were very  poor,  and it was i m p o s s i b l e  t o  c o l l e c t  f r e s h ;  - * -  = . ' 
' . 

r e p r e s e n t a t i v e  samples ,  o r  t o  d e s c r i b e  t h e  o c c u r r e n c e  i n  any d e t a i l ,  I f  more 

d e t a i l e d  in fo rma t ion  i s  ne.eded (geology, tonnage,  "g'iade", and t r a c e  klernent . 
. . 

c o n t e n t )  it w i l l  r e q u i r e  ex t remely  expens ive  t r e n c h i n g  and d r i l l i n g .  

It i s  recommended t h a t  a  more -de t a i l ed  s t u d y  o f  t h e  Lewis Mine e v e n t u a l l y  

be  m d e ;  p o s s i b l y  a two-phased e f f o r t :  g e o l o g i c  s u r f a c e  -mapping, followed by 

t r e n c h i n g  and d r i l l i n g  i f  t h e  mapping i n d i c a t e s  any p o t e n t i a l . '  
* .  . - 

. , 

The  Nevada Bureau of  Mines and Geology w i l l  c o n t i n u e  t o  s t u d y  Nevada c o a l s  

on a  sma l l  s c a l e ,  and e v e n t u a l l y  w i l l  p u b l i s h  t h e  r e s u l t s  a s  a  NBMG Report.  



, , '( ' APPENOIX A - B i b l i o g r a p h y  
1 

\ ~ e n e r a l  R e f e r e n c e s  a n d  u n l o c a t e d  c o a l  l o c a l i t i e s .  

H o r t o n ,  R.C. (1964) M i n e r a l  f u e l s - C o a l ,  i n  m i n e r a l  a n d  w a t e r  
r e s o u r c e s  of  Nevada: Nevada Bur.  Mines and Geol .  Bu11..65, p. 51-53. 

Lesher ,  C.E. (1916) Coa l :  U.S. Geol.  Surv ,  Min. Res ,  1914 ,  P a r t  2 ,  
p. 700. 

Lesher ,  C.E. (1921) C o a l - - - P a r t  B, D i s t r i b u t i o n  and  consumpt ion :  
U.S. Geol.  S u r v .  Min. R e s .  1918,  P a r t  2 ,  p.  1366 ,  1369, 1372.  

Lesher ,  C.E. (1920) C o a l - -  - P a r t  B, D i s t r i b u t i o n -  and  consumpt ion :  
U . S .  Geo l .Surv .  Min. Res .  1917,  P a r t  2 ,  p.  1254 ,  1257. 

Lesher,  C.E. (1920) C o a l - - - P a r t  A, P r o d u c t i o n :  U.S. Geol .  S u r v .  
Min. Res. 1916,  P a r t  2, p .  967. 

L e s h e r ,  C.E. (1919) Coa l :  U.S. Geol.  Surv .  Min; Res.  1916, P a r t  2, 
p. 935. 

L e s h e r ,  C.E. (1917) C o a l - - - P a r t  B, D i s t r i b u t i o n  and  consumpt ion :  
U.S. Geol.' S u r v ,  Min. Res. 1915, P a r t  2 ,  p. 4 8 0 ,  490. 

L e s h e r ,  C.E, (1917) C o a l - - - P a r t  A, P r o d u c t i o q :  U.S. Geol .  S u r v ,  
Min. Res. 1915, P a r t  2,  p. 403. 

Lyon County Times (1878) A new c o a l  f i e l d  i n  Nevada (5-6 m i l e s  f r o m  
W e l l i n g t o n ,  Nevada):  Engr .  and  Min ing  J o u r . ,  v. 25,  no.  4 ,  p. 58. 

Min. and  S c i .  P r e s s  ( i 8 6 0 )  (Coal  9 0  m i l e s  f rom C a r s o n  C i t y  o n  r o a d  
t o  S a l t  Lake):  Min. a n d  S c i .  P r e s s ,  v. 2 ,  no. 39 ,  p .3 .  

Min. and S c i .  P r e s s  (1862) (Coal i n  ~ u m b o l d t ) :  Min. a n d  S c i .  P r e s s ,  
v .  4 ,  no. 8 ,  p. 5 .  

Min. and S c i .  P r e s s  (1865) C o a l  i n  Reese  R i v e r  c o u n t r y :  Min. a n d  S c i .  
P r e s s ,  .v.  11, no.  23,l p. 354.  - 

Min. and S c i .  P r e s s  (1868) D i s c o v e r y  o f  c o a l  on  t h e  Humboldt:  Min. 
and  S c i .  P r e s s ,  v .  1 7 ,  no.  20,  p. 314. 

\ 

Min. and S c i .  P r e s s  (1873) Proposed m i n j n g  l e g i s l a t i o n  (Nevada) : 
Min. a n d S c i .  P r e s s ,  v. 2'6, no. 6 ,  p. 88.  

Moore, J . G .  a n d  A r c h b o l d ,  N.L. (1969) Geology a n d  m i n e r a l  r e s o u r c e s  of 
Lyon, Douglas ,  a n d  Ormsby C o u n t i e s ,  Nevada: Nevada Bur .  Mines  a n d  Geol.  
B u l l .  7 5 ,  p. 40-41.  

Moore, G.W. a n d  S t e p h a n s ,  J . G .  (1954) ~ e c o n n a  i s s a n c e  f o r  u ran ium-  
b e a r i n g  c a r b o n a c e o u s  r o c k s  i n  ' ~ a l  i f o r n i a  and a d j a c e n t  p a r t s  o f  Oregon 
and  Nevada: U . S .  G e o l .  S u r v .  C i r c .  313,  p. 5 -7  

b 



Genera l  References  and unloca ted  c o a l  l o c a l i t i e s  ( con t inued ) .  

Nevada S t a t e  J o u r .  (1975) The anatomy o f  a c o a l  power p l a n t :  
Nevada S t a t e  J o u r . ,  v . ,  no. 1, p.-. 

P a r k e r ,  E.W. (1901) Coal: U.S. Geol.  Su rv .  Min. R e s .  1900,  p .  409. 

Parker ,  E.w. (1902) Coal: U.S. Geol.  Surv .  Min. Res. 1901, p.  404. 

P a r k e r ,  E.W. (1908) Coal:  U.S. Geol.  Surv.  Min. R e s .  190f,  P a r t  2, 

p. 152. 

P a r k e r ,  E.W. (1912) Coal: U.S. Geol .  Surv.  Min. Res. 1911, P a r t  2, 
p. 155. 

Pahe r ,  S.W. (1970) Nevada Ghost Towns and Mining Camps: Howell- 
North Books, Berke ley ,  C a l i f .  

Smith,R.M. (1976) Minera l  r e s o u r c e s  o f  Elko County, Nevada. U.S. 
Geol. Surv.  Open - F i l e  Rept.  76 -56, p. 22 (Bu l l  Run Bas in ) ,  p. 32 

, (Ca r l i n ) ,  p. 38. (Coal Mine   as in), p. 62-64 (Elko),  p. 79-80 (Goose 
Creek) ,  

T e r r i t o r i a l  E n t e r p r i s e  (1862) (Coal l o c a l i t i e s  i n  Nevada):  Min. and 
S c i .  P r e s s ,  v .  5 ,  no. 16,  p. 5. 

Winnemucca S i l v e r  S t a t e  (1876) Ndvada c o a l  d i s c o v e r y  (between Canyon 
Creek and P a r a d i s e  Val ley) :  Engr.  and Min. Jou r . ,  v. 2 2 , ' ~ .  413. 

Bald  Mountain 

Hague, A: (1892) Geology o f  t h e  Eureka D i s t r i c t ,  Nevada: U.S. Geol. 
Surv.  Monograph 20,' p,  95-98. 

Buckland ' s  S t a t i o n  

Min. and S c i .  P r e s s  (1862) Nevada T e r r i t o r y  ( coa l ) :  Min. and S c i ,  
P r e s s ,  v. 5, no. 9,  p. 5. 

B u l l  Run Bas in  , 

Decker,  R.W. (1962) Geology o f  t h e  B u l l  Run quadrangle ,  Elko County, 
Nevada: Nevada Bur. Mines and Geol.  B u l l .  60, p. 65 ~ l u s  map, 

Sch rade r ,  F .C. ,  S tone ,  R.W., and San fo rd ,  S .  (1917) Use fu l  m i n e r a l s  o f  
The Uni ted  S t a t e s  (Revis ion  o f  U.S. G,S. B u l l ,  585): U.S. Geol. Surv.-- . - 
B u l l .  624, p .  193. 

C a r l i n  
. . 

Engr.  and Mining J o u r .  (1887) Humboldt Coal  Company: Engr .  and Mining 
J o u r . ,  v. 44, no. 17, p. 300. 

Lee, W . T . ,  Stone ,  R.W. ,  Ga l e ,  H.S., and o t h e r s  (1915) Guidebook of t h e  
w e s t e r n  Uni ted  S t a t e s ,  P a r t  B,  The Overland Route: U.S. Geol. Surv. 
B u l l .  612, p. 167. 



'. C a r l i n  cont .  

Mining and S c i .  P r e s s  (1873) Nevada c o a l :  Nevada S t a t e  J o u ~ . ,  v. 4, 
n. 51, p.-. 

Cher ry  Creek 

Poole,  B. (1976) (Coal mine l o c a t i o n  N. o f  C h e r r y  c reek ) :  phone 
conve r sa t ion ,  Nov. 26, U.S. Geol Surv. ,  Denver,  CO. 

Coal  Canyon-Pah Rah Range 

Min. and S c i .  P r e s s  (1897) Coal d i scove ry  ( n e a r  White Horse d i s t .  
Washoe County, ~ e v a d a ) :  Min. and S c i .  P r e s s ,  v. 74, no. 11, p. 211. 

Nevada S t a t e  J o u r .  (1875). Coal d i s c o v e r y  (Pyramid Lake a r e a ) :  Nevada 
S t a t e  Jou r . ,  v. 3 ,  no. 136, p.-. 

C o a l d a l e  

A lbe r s ,  J . P .  and S t e w a r t ,  J.H. (1972) ^Geology and  m i n e r a l  d e p o s i t s  of 
Esmeralda County, Nevada: Nevada Bur. Mines a n d  Geol.  Bu l l .  78, p. 61- 
62. 

Anonymous (1947) Ana lys i s  of  Ar izona ,  C a l i f o r n i a ,  Idaho,  Nevada, and ' 

Oregon c o a l s :  U.S. Bur. Mines Tech. Paper  696, p. 57-60. 

Duncan, D. C. (1952 ( Pre l i i n ina ry  r e p o r t  on a uranium-bear  i n g  rhyof i t i c  
t u f f  d e p o s i t  n e a r  Coalda le ,  Esmeralda County, Nevada: U.S. Geol. Su rv ; -  
Trace  Element Memo. 336, p. 7. 

Hance, J.H. (1911) The Coalda le  c o a l  f i e l d ,  Esmeralda County, Nevada: 
U.S. Geol. Surv.  B u l l  531, p. 313-322. 

Hance, J,H..(1913). The Coa lda l e  c o a l  f i e l d ,  Esmera lda  County, Nevada: -- 
U.S. Geol. Surv.  B u l l .  531, p .  313-322. ' 

Johnson, V.H. and Robeck, R.C. (1944) Geology of the Coalda le  mining - ' 

d i s t r i c t ,  Esmeralda County, Nevada: U.S. Geol.  Surv .  f i l e s ,  unpubl. 
manuscript  and maps. 

Knapp, M.A. (1873) The c o a l  f i e l d s  o f  Esmeralda County, Nevada: Min. 
and S c i .  P r e s s ,  v. 74, no. 7, p. 133. 

Knapp, M.A. (1897) The c o a l  f i e l d s  o f  Esmeralda County, Nevada: Mining 
and S c i .  P r e s s ,  v. 54, no. 7, p. 133. 

Min. and S c i .  P r e s s  (1913) Nevada ( coa l  from C o a l d a l e ,  Esmeralda Co., Nev.): 
Min. and S c i .  P r e s s ,  v. 106, no. 8, p i  325. 

Robinson, P.T., McKee, E.H., and Moiola ,  R . J .  (1968) Cenozoic volcanism 
and sed imen ta t ion ,  S i l v e r  Peak r e g i o n ,  w e s t e r n  Nevada and a d j a c e n t  C a l i f -  
o r n i a ;  Geol. Soc. A m e r .  Mem. 116, p. 588 590. 



S p u r r ,  J. E. (1906) O r e  d e p o s i t s  o f  t h e  S i l v e r  Peak  q u a d r a n g l e ,  Nevada: 
U.S. Geol. Surv.  P r o f .  Paper  55 ,  1 7 4  p. 

Toenges ,  A. L . ,  T u r n b u l l ,  L .  A . ,  Schopf ,  J. M . ,  Yancey, H. F . ,  Johnson,  
K. A . ,  Geer,  M. R . ,  and Newman, L. L .  (1946) E x p l o r a t i o n ,  compos i t ion ,  
and washing,  b u r n i n g ,  and gas-producer  t e s t s  of a c o a l  o c c u r r i n g  n e a r  
c o a l d a l e ,  Esmera lda  County, Nevada: U.S. Bur. Mines Tech. P a p e r  687,  79 p. 

T u r n e r ,  H.  W. (1899) The Esmeralda Format ion,  a f r e s h w a t e r  l a k e  d e p o s i t :  
U.  S .  Geol. Surv.  2 1 s t  Ann. Rept . ,  P a r t  2 ,  p.  197-208. 

T u r n e r ,  H. W. (1899-1900) The Esmeralda  Format ion ,  a f r e s h w a t e r  l a k e  
d e p o s i t :  U.S. Geol. ~ u r v ' .  2 1 s t  Ann. R e p t . ,  p .  206-207. 

E l  Dorado Canyon 

Carson T r i b u n e  (1875) Coal:  Min. and S c i .  P r e s s ,  v. 3 ,  no.  51, p. ____. 
Engr .  and Mining J o u r .  (1876) E l  Dorado Coal  Company, Nevada: Engr.  and 
Mining J o u r . ,  v.  22 ,  p .  301. 



\ E l  Dorado Canyon con t .  

Gold H i l l  News (1874) Black Diamond Coal Mine: Mining and S c i .  P r e s s ,  
v. 29, no. 8,  p .  122. 

I -  

Gold H i l l  News (1874) Nevada c o a l :  Mining and S c i .  P r e s s ,  v. 29, no. 6 ,  
p. 86. . 

Gold H i l l  News (1875) Coal i n  Nevada: Mining a n d  S c i .  P r e s s ,  v. 30, 
no. 19, p. 302. 

~ u t c h i n g s ,  W. (1862) P ionee r  Company's Coal Mine: Min. and S c i .  P r e s s ,  
v. 5,  no. 3, p. 1. 

Min. and S c i .  P r e s s  (1862) (Mining c l a ims  i n  t h e  Whitman c o a l  f i e l d ,  
Lyon County, Nevada): Min. and S c i .  P r e s s ,  v. 4,  no. 23, p ,  I. 

Mi*'. and Sci.. P r e s s  (1862) (Dayton, Lyon County, c o a l  d e p o s i t ) :  Mine '  
and S c i .   press,,^. 5, no. 11, p. 3.. 

Min. and S c i .  PL-ess (1862) (Coal mine i n  Carson Va l l ey ,  Nevada): Min, 
and  S e t .  P r e s s ,  v. 4, no; 8, p. 4. 

Min. and S c i .  P r e s s  (1862) (Coal f i e l d s  12 m 5 l ~ s  s o u t h e a s t  o f  V i r g i n i a  
C i t y ,  Nevada): Min. and S c i .  P r e s s ,  v. 4 ,  no. 20, p. 5 .  

Min. and S c i .  P r e s s  (1862) (El Dorado Canyon_ Coal  d e p o s i t ) :  Min. and 
S c i .  P r e s s ,  v. 5, no. 14 ,  p.  5 .  

Min. and S c i .  P r e s s  (1862) (Chinatown c o a l  beds ) :  Min. and S c i .  P r e s s ,  
v. 4, no. 2, p. 5 .  

Min. and S c i .  P r e s s  (1862) (Coal a t  V i r g i n i a  C i t y ,  ~ e v a d a ) :  Min. and 
S c i .  P r e s s ,  v. 5, no. 11, p. 5.  

Min. and S c i .  P r e s s  ( 1 8 6 2 ) ' ( ~ a y t o n  c o a l  d e p o s i t ) :  Min. and S c i .  P r e s s ,  
v. 4, no. 11, p. 8.  

Min. and S c i .  P r e s s  (1862) ( S i l v e r  C i t y ,  Nevada c o a l  f o r  f u e l ) :  Min. and 
S c i .  P re s s ,  v. 4, no. 15,  p. 5. 

Min. a n d ' s c i .  P r e s s  (1862) P ionee r  Coal Company: Min. and S c i .  P r e s s ,  
v. 5, no. 6 ,  p. 5 .  

Min. and S c i .  P r e s s  (1862) (El  Dorado Canyon c o a l  d i s c o v e r y ) :  Min. and 
S c i .  P re s s ,  v. 5 ,  no. 20, p. 5 .  - 

Stoddard ,  C. and Carpen te r ,  J . A .  (1950) Minera l  r e s o u r c e s  o f  S t o r e y  and 
Lyon Count ies ,  Nevada: Nevada Bur. Mines and Geol.  B u l l .  49, p. 78. 

T e r r i t o r i a l  E n t e r p r i s e  (1862) Nevada T e r r i t o r y  c o a l  mines : Min. and S c i .  
P r e s s ,  v. 5, no, 12,  p. 5, 



Y E l  Dorado Canyon con t .  

T e r r i t o r i a l  E n t e r p r i s e  (1873) Washoe Coal:  Min. and S c i .  P r e s s ,  v. 27, 
no. 8,  p. 122. 

T e r r i t o r i a l  E n t e r p r i s e  (1874) V i r g i n i a  C i t y  Coal  Company: Min. and S c i .  
P re s s ,  v. 29, no. 8, p. 374. 

T e r r i t o r i a l  E n t e r p r i s e  (1874) The Washoe Coal Mine: Min. and S c i .  P r e s s ,  
v. 28, no. 21, p. 330. 

T e r r i t o r i a l  E n t e r p r i s e  (18 75) A wonderful  c o a l  d i s c o v e r y  n e a r  Dayton 
(Nevada): Min. and S c i .  P r e s s ,  v. 30, no. 10, p.  150. 

Thompson, T.H. and West, A.H. (1881) H i s t o r y  o f  Nevada (Reprod. 1958): 
Howell-North Books, Berkeley,  CA, p. 498 (El Dorado Canyon), p. 641-642 
(verd i ) ,  p. 664 (Pancake Coal  ~ i n e ) .  

V i r g i n i a  C h r o n i c l e  (1875) Nevada c o a l  mines: Min. and S c i .  P r e s s ,  v, 30, 
no. 5 ,  p. 70. 

V i r g i n i a  ~ n t e r G r i s e  (1.874) The E l  Dorado Canyon c o a l  mines: Min. and 
S c i .  P r e s s ,  v. 29, no. 14, p. 214. 

V i r g i n i a  E n t e r p r i s e  (1874) A s i n g u l a r  g e o l o g i c a l  f r e a k  ( ~ i r g i n i a  C i t y  
Coal Co., E l  Dorado Canyon, Lyon Co., Nevada): Min. and S c i .  P r e s s ,  
v .  29, no. 9 ,  p. 134. 

V i r g i n i a  Independent  (1874) A v a l u a b l e  c o a l  mine: Min. and S c i .  P r e s s ,  
v. 29, no. 8, p. 114. 

Whitman,' G.W. (1862) (Coal beds i n  Washoe County, ~ e v a d a ) ,  N i m .  and S c i .  
P re s s ,  v. 4,  no. 4,  p. 5. 

Gamma Group 

Barrows, K.J. (1970) Geology o f  t h e  sou the rn  Desatoya Mountains ,  C h u r c h i l l  
and Lander Coun t i e s ,  Nevada: PhD T h e s i s ,  Univ. C a l i f .  Los Angeles ,  p. 5. 

Barrows, K. J. (1971) Geology of  t h e  sou the rn  Desatoya ,Mountains ,  C h u r c h i l l  
and Lander Coun t i e s ,  Nevada: PhD T h e s i s ,  U.C.L.A., p. 199. 

Garside,  L.J.  (1973) Rad ioac t ive  m i n e r a l  occu r rences  i n  Nevada: Nevada 
Bur. Mines and Geol. B u l l .  81 ,  p. 18-19. 

Smedman, G .  (1969( An i n v e s t i g a t i o n  o f  t h e  d ia toms from f o u r  T e r t i a r y  
l ake  bed d e p o s i t s  i n  wes t e rn  Nevada: Pa l eo  Bios ,  flo. 9, p. 16. 

S t a a t z ,  M.H. and Bauer, H.L. (1951) Uranium-bearing l i g n i t e  beds a t  t h e  
Gamma prope r ty ,  C h u r c h i l l  County, Nevada: U.S. Geol. Surv.  T r a c e  Elements 
Memo. Rept. 226,  p. 21. 



4 Goose Creek 

Mapel, W . J .  and H a i l ,  W . J . ,  Jr. (1959) T e r t i a r y  geology of  t h e  Goose 
Creek d i s t r i c t ,  Cass i a  County, Idaho,  Box E l d e r  County, Utah, and Elk0 
County, Nevada: U.S. Geol. Surv. Bu l l .  1055-H, P. 217-309, 

Lewis Coal Mine 

Anonymous (1862) .(Coal on t h e  Walker River , -  ~ e v a d a )  :  i in in^ and Sci-.- . .- - 
P r e s s ,  v. 5, no. 5 ,  p.  2. 

Anonymous (1920) O i l  w i l d c a t t i n g  i n  Nevada: Engr.  and Mining Jour . ,  
v. 109, p. 665. 

Axelrod, D.I. (1956) Mio-Pl iocene f l o r a s  from w e s t - c e n t r a l  Nevada: 
C a l i f .  Univ. Publ .  Geol. S c i . ,  v.  33, p. 29-33. 

Berry,  E.W; (1927) F l o r a  o f  t h e  Esmeralda Format ion  i n  wes tern  Nevada: 
U.S. Nat. Mus. P roc . ,  v. 7 2 , . a r t .  23, p. 15. 

Esmeralda Hera ld  (1878) Coal  d i s c o v e r y  a t  Aurora,  Nevada: Engr. and Mining 
- 

J o u r . ,  v. 26, p. 100. 

L inco ln ,  F .Ci  (1923) Mining d i s t r i c t s  and rn iqera l  r e s o u r c e s  of  Nevada: 
News le t t e r  Publ .  Co., Reno, Nevada, p. 157. 

L i n t z ,  J. ,  Jr. (1957) Nevada o i l  a n d  gas  d r i l l i n g  d a t a ,  1906-1953: 
Nevada Bur. Mines and Geol.  B u l l .  52, p. 44. 

Mining and S c i .  P r e s s  (1862) Nevada t e r r i t o r y  (Walker R ive r  coa l ) :  
Mining and S c i .  P r e s s ,  v. 5, no: 15, p. 5. 

Papke, K.J. (1965) Coal d e p o s i t s  i n  Washington d i s t r i c t ,  Lyon County, 
Nevada: K . J .  Papke Unpubl. Rept. ,  Nevada Bureau'Mines and Geol., Univ. 
Nevada, Reno, Nev. 

S toddard ,  C, and  Carpen te r ,  J.A. (1950) Mine ra l  r e s o u r c e s  o f  S t o r e y  and 
Lyon Count ies ,  Nevada: Nevada Bur. Mines and Geol. B u l l .  49, p ,  98. 

Pahranagat  

Min. and S c i .  P r e s s  (1867) Coal  i n  Pahranagat :  Min. and S c i .  P re s s ,  
v. 15,  no. 8, p. 123. 

- - 

Mining and S c i .  P r e s s  (1869( Coal  on t h e  P a c i f i c  R a i l r o a d  ( ~ e v a d a ) :  
Mining and S c i .  P r e s s ,  v. 17,  no. 7, p .  97. 

P a l i s a d e  

Eureka S e n t i n e l  (1877) The P a l i s a d e  c o a l  ve in :  Mining and S c i .  Pres  
v.  34, no'. 26, p: 410. 

Eureka S e n t i n e l  (1878) P a l i s a d e  Coal  Company: Engr.  and Mining J o u r . ,  
v .  25, no. 13,  p. 223. 



%-. Pancake Coal Mine 

Brown, A . J .  (1874) Carboniferous c o a l  i n  Nevada: Engr.  and Mining Jour . ,  
v, 18, no. 1, p.  2-3, 

E l y  Da i ly  Times (1976) Coal d e p o s i t  r e i n v e s t i g a t e d :  E l y  D a i l y  Times, 
Ely ,  Nevada, O c t .  1, 1976. 

Emersley; - J.D. ('875) Pancake ,Coal  Mine: Engr. and Mining J o u r .  ,-.v.. 19, 
no. 10, p. 150. 

Engr. and Mining  Jour .  (1876) Pancake Coal Mine, White  P ine ,  County, Nevada: 
Engr. and Mining  Jour., V. 21, p.  349. 

Ilose, R.K., B lake ,  M.C., Jr., and Smith, R.M. (1976) ~ e o l o g ~  and minera l  
r e s o u r c e s  o f  White P ine  County, Nevada: Nevada Bur. Mines and Geol. B u l l .  
85, p. 63. 

Mine and S c i .  P r e s s  (1862) Formation o f  a new c o a l  company: Min. and 
S c i ,  P r e s s ,  V. 4 ,  no. 24, p. 4 , 8 .  .. 
Nevada S t a t e  J o u r .  (1873) (Coal p r o s p e c t s  a t  Pancake Mountain):  Nevada 
S t a t e  J o u r . ,  v .  3 ,  no. 37, p.-. 

Nevada S t a t e  J o u r .  (1873) (Coal v e i n  n e a r  Eureka,  Nevada: Nevada s t a t e '  
J o u r . ,  v. 3 ,  no. 3 4 ,  p.-. 

Nevada S t a t e  J o u r .  (1873) (Pancake c o a l  mine):  Nevada S t a t e  Jou r . ,  
v .3 ,  no. 44, p.--. ( 

Osmond, J .  C. and E l i a s ,  D.W. (1971) P o s s i b l e  f u t u r e  pe t ro leum r e s o u r c e s  
o f  t h e  Grea t  B a s i n  - Nevada and wes t e rn  Utah: Amer. Assoc. P e t r o l  Geo- 

White P ine  N e w s  (1874) Pancake c o a l  mine: Nevada S t a t e  J o u r . ,  v. 62,  
no. 1, p.-. 

T a b l e  Mountain 

Nevada S t a t e  J o u r .  (1875) (Vein o f  c o a l  s o u t h e a s t  o f  Carson Sink,  Nevada): 
Nevada S t a t e  J o u r . ,  v. 3 ,  no,  12,  p.-. 

Schrader ,  F.C.  (1947) Carson S i n k  Area,  Nevada: U.S .  Geol.  Surv. Unpub. 
Rept . ,  p. 332-333. 

Verd i  

Anonymous (1865) Exp lo ra t ions  f o r ,  c o a l  a t  C r y s t a l  Peak  ( ~ e v a d a )  : Min. , 

and S c i .  P r e s s ,  v. 11, no. 16, p .  242. 

Bonham, H . F .  and  Papke, K.G. (1970) Geology and  m i n e r a l  d e p o s i t s  o f  
Washoe and S t o r e y  Count ies ,  Nevada: Nevada Bur. Mines and ~ e o l o ~ ~  Bu l l .  
70 ,  p .  115. 



', V e r d i  con t .  

Engr. and Mining J o u r .  (1855) (Coal d i s c o v e r e d  a t  ~ e r d i ) :  Engr. 
and Mining J o u r . ,  v. 40, no. 22, p. 373. 

Engr.  and Mining J o u r .  (1876) Coal d e p o s i t  n e a r  Verd i :  Engr. and 
Mining J o u r . ,  v. 21, p. 416. 

Engr.  and Mining J o u r .  (1884) (Coal a t  Ve rd i )  : Engr.  and Mining J o u r . ,  
v. 37, no. 22, p. 411. 

Overton, T .D. (1947) ~ i n e r a l  r e s o u r c e s  o f  Douglas ,  Ormsby, and Washoe 
Counties:  Nevada Bur. Mines and Geology B u l l .  46, p.77. 

Wi lson  (Pine Grove) 

T e r r i t o r i a l  E n t e r p r i s e  (1867) Impor tan t  c o a l  d i s c o v e r y  (Pine Grove, 
Wilson d i s t r i c t ,  Nevada): Mining and S c i .  P r e s s ,  v. 15, no. 19, p. 229.  



Sarnple N O *  Sample D e s c r i p t i o n  

B 0 

Lewis No. I A  Channel sample a c r o s s  36 i n .  c o a l  bed i n  Coal Val ley  
Formation, P l iocene ,  3 8 " 3 0 ~ 4 0 " ~ ,  118°54 '~0"W (C S36,T8NP 
R27E, MDBLtM) Lewis Coal Mine, Lyon County, NV. Co l l ec t ed  
by L. Garside and K. Papke, 24 Nov 76. 

Lewis  No. 2A Channel sample a c r o s s  1 5  i n .  c o a l  bed i n  c o a l  Val ley  
Formation, P l iocene .  3 8 ° 3 0 ' 4 ~ i ' ~ ,  118O54' 50"W (C S 3 6 ,  T8N, 
W27E, MDB&~) Lewis Coal  Mine, Lyon County, NV, Co l l ec t ed  
by L, Gars ide  and K ,  Papke, 24 Nov 76. 

C o a l d a l e  No, 3.A. Channel sample a c r o s s  39  i n .  c o a l  bed i n  t h e  Mio-Pliocene 
Esmeralda Formation ("c-bed") 3 8 ° 0 0 ' 1 0 " ~ ,  3.17°52'40"W 
(NE/4 S29,T2NBR37E, MDB&M) C o a l d a l e  a r e a ,  Esmeralda Co., 
NV. Co l l ec t ed  by L, G a r s i d e  and K. ~ a p k e ,  21 S e p t  76. 

C o a l d a l e  No. 2A Channel sample a c r o s s  36 i n .  c o a l  bed i n  t h e  Mio-Pliocene 
. Esmeralda Formation ("D-bed") 37 59 ' 5 0 " ~ ~  117 052'401vW 

(SE/4 S2g3T2N,R37E, MDB&M) C o a l d a l e  a r e a ,  Esmeralda County, 
NV, Col l ec t ed  by L. G a r s i d e  and K. Papke, 2 1  Sepr  76. 

C o a l d a l e  No. 3A channe l  samples a c r o s s  30-36 i n .  c o a l  bed i n  t h e  Mio-Pliocene 
~ s m e r a l d a  Formation ("C-bed"') 3 8 " 0 Q s 1 0 " ~ ,  117°52'40"W 
( N E / ~  S29, T2N,R37E,'MDB&M)Coaldale a r e a ,  Esmeralda County, 
NV. Col l ec t ed  6y L. Garsi.de axid K. Papke, 21 Sept  76. . 

. . 
Gantma No, LA Channel sample a c r o s s  22 i n .  c o a l  bed i n  unnamed Pl iocene?  

l a c u s t r i n e  rocks .  3g012'35"N, 1 1 7 " 4 6 ' 5 0 " ~  (C S35,Tl6N,R37E, 
M>B&M) l a c u s t r i n e  rocks  Gamna p r o s p e c t ,  Churchi l l .  County, 
MV. Col l ec t ed  by L ,  C a r s i d e  and K.  Papke,  6  Oet .76 .  

E ldorado  Canyon 
Mine No. Uh A s e l e c t  dump sample of  c o a l  froul t h e  s h a f t  o f  t h e  Eldorado 

Canyon Mine i n  unnamed Miocene? s ed imen ta ry  rocks .  
39Q681(3"~s  119°33'38'vW (SE1.6 s W / ~  S6,T14NSR22E, MDB&M) ' 

Eldorado Canyon Mine, Carson C i t y ,  NV. C o l l e c t e d  by 
&. Gars ide  and K. Papke, 14  S e p t  76. 

E ldorado  Canyon 
Mine No, 2 8  A s e l e c t  dump sample of  c o a l  f rom t h e  s h a f t  of  t h e  Eldorado 

Canyon Mine i n  unnamed Miocene? s ed imen ta ry  rocks.  
J5J06' 1.19°33'30"W (SE/4 SW/4 S6,T14N,R22EP MDB&M) 
Eldorado Canyon Mfne, Carson C i t y ,  N V ,  C o l l e c t e d  by 
E,  Gars ide  and K. Papke, 1 4  S e p t  76. 
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Snmple No. Sample description 

'? Verdi  1 A  Channel  ,sample of c o a l  bed 3 . 0  f t .  t h i c k  a t  t o p  of unnamed 
c o a l - b c a r f n g  seqscnce cf 1st.. Te,rt,$ar** -ma. I n  SE 7 I / *  7 

J - b C e  & I  A /  =T 

NE 1 / 4  Sec.  9, T19N, R18E, MDBfiM; 39°31'50"~,119057'301'~~ 
Washoe Co., Nevada. C o l l e c t e d  by L. G a r s i d e  and K. Papke, 
Aug. 8, 1975. 

Sample No= Sample d e s c r i p t i o n  
V e r d i  2A ' Channel  sample o,f c o a l  bed 2.0 f t .  t h i c k  i n  unnamed coa l -  

b e a r i n g  sequence  of l a t e  T e r t i a r y  age. In NW 114 NW 1 / 4  
NE 1 / 4  Sec. 9 ,  T19N, R18E, MDB&M; 3g032 '00" . ;  119°57'40"; 
Washoe Co., Nevada. C o l l e c t e d  by L. ~ a r s i d e  and K. Papke, 
Aug. 8, 1975. 

Sample No. . Sample d e s c r i p t i o n  
Pancake Norrh l A  Grab  sample  of b e s t  c o a l  on dump. Coal  bed i n  Diamond Peak 

Fo rma t ion  of  M i s s i s s i p p i a n  age. I n  SW 1 / 4  NE 1 / 4  Sec. 28, 
Tl8N, R56E9 MDB&M; 39?24'5",  1 1 ~ ~ 4 0 ' 1 5 " ;  Whi te  P i n e  Co., 
Nevada. C o l l e c t e d  by L .  G a r s i d e  and K. Papke,  Nov. 4 ,  1975. 

.. 
- .  

Sample No. Sample d e s c r i p t i o n  . 

Elko West 1A Channel  sample of c o a l  bed 0 . 5 , f t .  t h i c k  i n  o i l - s h a l e  sequence 
i n  E lko  Formation of Eocene-Oligocene age .  I n  c e n t e r  NW 114 
NE 1 / 4  Sec .  27, T34N, P55E, MDB&M; 40°48r30",  11S045-'50"; 
E lko  Co,, Nevada, C o l l e c t e d  b y  L. G a r s i d e  and K, Papke, 
Noy. 6 ,  1975. 
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APPENDIX C - D e p o s i t  ~ e s c r i ~ t i o n s  

', . *  
. . 

NM~E: C o a l d a l e  Area  

STATE: Nf3EI-d" 
\ 

. . 

coinm: Esmera lda  
- 

: . Qvm Qcm ' 
. * t i e :  . C o a l d a l e ;  Nevada SE~IES:.. 7%- minute  

1 
CEOLOCIC. ' ., -. .i BASIN: 

. - 
. . . . 

' C O A L  , - 
. C o a l d a l e  * . . ... . - 
I '  . \ 

. a  PJWKOF . . - 
- COhL: Sub -bi t w  
s - . .  . . 

DATSS:' (from) 9/21 /76  * (to)-- . 

FIELD. 
- .. . .. . . ' N M E  I I (from) * - - (to>- . . . . .  

Sample  N o s ;  : -CC!2ldafe No. 1, 2; 3 . . . . 

A n a l y s i s  C o m p l e ~ e d :  . -  . 



r t  ELD NOTE ) b E 4 d  A T R I A L  Pl lOTO 8 

I 

, 
* I .  Q U A L I T Y  O F  *J.  T Y P E  O F  

EXPOSURE: p ~ d  DLSCRIPTIOX:-  

*b. T 3 7  OR ' 7 .  P R T C I S I O N  O F  J. r ~ n ' r r i o H  - BASE: ELEL'AT 1OY:- O F  XED: 

DLSCP.~PTIOS O F  COAL 8F.D - 
* O .  R E I . I A R I L I T I  

I. HAVE O F  O F  hAJ!.:E: 
C O M B E D :  C b ~ d  1 - 

11. XD. O F  t!-qPLES S U R t l l T -  10. HAX!E O F  7LD F O k  U S h ' l  h X A L j S ? S :  
U l H E f  

. t 
1 2 .  K O  OF s A \ l P L E S  S U I P f l T -  1 3 .  X l H D  O F  P A S S  AN- . I & .  S A M P L E  

j I ~ D  FOP uss AULYSIS: -. A L T S I S  REQUCSTED: TYPE:  channel 
- i 

1s. AVIR<f . t  SLOPE 0 16. 6 V E R A G E  S L O P E  17. AVEMGE SLOTE 
A C R O S S  BED: 20- ABOVE CUTCROP: 2 0 °  BELOL' OUTCROP: Is0 

* Z S .  LITIIOLOGY O F  
RWF ROCK: .' sha ie .  

1 4 .  C n H T A C I  W I T H  4 

COAL XED: grada t iona l  -. i - 
f 

'21. L l 1 1 : 0 1 f f i Y  O F  26. COl'TACT X I T H  I 
FLOOR F O C K : ~ ~ S ~ ~  C0.U BED: sharp  ' ; 9 

'29. S C A L E  OF . . 
' 27. S T R I S E  O F  ' . i t .  D I P  O F  

CLEAT: - C L r A T :  CLLXT% 

2.0. S T R I L E  OF . . 31. DIP O F  , 
CLCAT: . C L t h T t  

-- - - . . 
D E S C R I P T I O X  OF S T R U C T V M L  F E A N f E S  - 

. .  
31. S 7 R I K E  O F  ' JS. D I P  Of -7-: . 

BLDDlKG: N'UOE . - B E D D I N G :  - - - .  1 8 0 ~  
6 

* S t .  s T R U C N ~  *JS. D L S C S I P I I O N  
O r  TI  S'IURE: I f A T U R E t  

37. P O S l T l O l l  ON Jb. KA'lE O F  
FLATUnL: T t A T U R E t  .. 

: .  
2.9. D I P  O F  ! 31. S T K I T E  O F  

I L A l U R E : _ _ _  S L h T U R E t _  
: 

! 141 .  P P O C I I N E X C E  
I 4 0 .  S l R I C E  OF 11.. ~ 1 1 ' 0 F  
i J O I N T :  Jo1.\1:_____ O F  J O l h 7 :  - 
a .  

- 4 s .  P R P . : I \ E Y C E  4 1 .  S T R I K E  O f  4 4 .  D l t  O F  
J O I X T :  J o J n :  ' ______----- O F  J O l h 7 :  - 



5. ILE\'AT;OX '6. T J ?  OX 'I. P R r C l S f O H  O F  ! 
O F  BLD: BASE: . f L t \ ' A T l O Y :  ----- 

DESCP. IPT1OS OF C O s F 2  - -- 
a i .  REI . IAIILITT 8 .  YA\lE O F  

C O M  kEXl: D bed - --OF LU,E:vp'T- 

1 2 .  XO. O F  Il-'2\IPLES SUR\ I IT-  10. MAY£ O F  
U I H E :  unkr l~hm -- TLD SOH US&'* ANAL>SI$:  - 

I 

' 11. OF S U I P L C 5  SUK'fIT- K l H D  OF RASS An- .14.  SAMPLE 
A L T S l S  RCQULSTED: TYPE: --- 

I 
1 L D  t O E  U S S  A U L Y S I S :  *' * 

e . 1s. A \ . r n < c r  SLOPE 26. &YERAGE S L O P E  0 '  
17. AVLRXCE SLOI'E 

ACROSS brat lJO ADOYE CLITCROP: 1 5 ~ E L O S  OUICROP: 0 * 

'2%. LJTI IOLRGY O F  24 .  CCHTACI KITH I 
ROOF ROCK: t u f f  COAL BED: g rada t - i sna l  i 

26. COSTACT WITH 
I 

']IS. LI1I.OIIX;Y OF 
F L W R  E K E 8  cn.u BED: skar-r ! 

21. D I P  O F  ' 2 9 .  SCALE OF 
, . . I ? .  S ~ R I K E  OF . 

C L L U X  CLEAT: - CLrAT:  . - 
SO. S T R I K E  OF . 31. D I P  O F  . 

C L f  AT: CLLAT: C -. - - 
DESCRIPTION O F  STRUCTURAL F E A N B E S  ' 

. . 
SS.  D I P  dF 0- 31. S T R I K E  O F  

~ E D D I R G :  N 3 O o E  BEDDING: 3 5 ~ ~  



I - 
r l E L D  NOTE i Sample Coaldale No. 3 h r % I ~ t  PIIOTO a 

finhlrttrs - 1 rcicrtnct Lo c o r c r . n c l e s >  

1 

! .4. Q'JALITY O F  *a. T K P E  O F  .... EXPOSURE: f a i r  ! 

'b. T 5 7  01 . I .  P R T C I S I D N  Of ! ~ L ~ ' A T ; O N  BASE:- ILE\ 'AT I  OY :- 
O F  BCO:--,- 

DCSCP.1PTIOZI OF COAL BFD * 

-0 .  R E 1 . I A n l L I ~  . ~ . ) I A \ ~ E O F  OF AJJ:C: good I 
c o u  BED: C bed 

. I - *  11. NO. OF :I-VPLES S U R \ I I T -  10 .  PA.'!E O F  KLD TOR US=( A N A L ~ S I S :  
N I N E 2  - 

I .  

1 2 .  KO. OF SL\I.PL~S S U R ~ ~ T :  4 1 3 ,  KIND OF RASS AN- * 1 4 .  SAYPLE 
A L Y S I S  REQUCSTED: TYPE: I&& ~01 :  A W L Y S I ~ :  __r_ " 

9 

1s. h\.IR\CE SLOPE 16. EVLLACE SLOPE 17. AVERACE S L W L  

15' ABDVL OUTCROP: 15'' B E L O X  OUTCROP: 1 00 ACROSS BED; 
f .  

: 11. ' IHICKYESS 19.  T H l C K Y r S S  O F  * 2 O .  T1IICLI:ESS 

# O F S E D :  "Jl-?h inches 
P A C T I I ~ C S : ~ - ~  i llCh C 0 W " L T E t :  Yes 

! 
71. COAL T I I I C C \ ~ S S  TOK '7.1. CJtlLITY O F  T I E .  . . IESCUECE CALCUL\TION:  35 inch eS THICKNESS D A T A : , ~ Q Q ~ L  i 

2 t .  CnHTACl  K I T H  . I)>, L I T I I O L K T  OF - 
COAL I ~ D :  - s h a r n  - - ROOF aocr: carbon= i 

I 
26. COhTACT X l T H  I 

c n a  BLD: i 

'29. SCALE O F  2 7 . S T R l K E O F  . ?I. D I P  O F  
CLEAT: -- CLrAT:  C L t U t  

30. S T R I K E  OF . . 31. D I P  O F  . 
CLEAT: c CLEAT: -. - - . . 

DESCRIYTION OF S T R . J C N R I L  F E h N E E S  ' 

. .  
35: D I P  OF 32.  S T R I K E  O F  OF ' BEODINCI 770p - - BLDDlh'C: . 

* 3 t .  S T R U C N 8 U  ' S f .  D L S C P I P I I O N  
T L A T U R E *  fofdl . or T I  k1 U R E ~  

; a  39. D I P  OF . 38. S T h l Z E  OF 
I I L h l U R E :  -- F L I S ' I U R E Z ~ ~  



4 6 ,  r o u u l l C X .  MEU- 
BE?., OR ELU I1M:E: wu ' --- 

S O .  K O .  O f  Sh'lPLfS S U b ' l f T -  - * ) I .  K I K D  OF AKA!-Y- * I ) .  S M J R C L  OF 
JLD F O R  A Y A L Y S : S t  s t 5  RL&JE.sTEo:__ S m r L Z t  

*SJ. IRLSH ROCC * I ( .  XU.THERED 
COLOR: yibu+G ROCK COLOR: 

*IS. C U I H  OR * S 6 .  C U l H  OR 
Zl. 411EI - XL.  511APEz - 

57. hEDOlh% 
c l D M C I E R l S T I C S 8  k b  b e d M  . -  

' $ 8 .  U P P E R  S9.  LOhTR 
c 0 \ 1 * C 1 :  -- C 5 : J A C l :  * - . - -  

6 0 .  h'E>Tl l tRl ' :G 
C ~ U ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ :  low roll in^ h i l l s  . . - . . - 

. . . d  - .  ' *6 l .  FOSSI!. ' $ 1 .  FO>Slt SLVPLE * 
TY~ES: no-nc SU~VIIIEDY;- - 

63. DFSCRIPTIYE - 
S C D l \ ' t \ 7 0 L O C Y : -  .- -- -- 

. i - -  . . 
&- ~'-7s m e > n ~ e & x  1 h 7 0 r x T 1 ~  &ct!<c= n w z ~ r  i r  <-cnt r c ~ ; t c .  10 q . . ' v ~  f t ~ . .  s ~ o v ' j ~  - --- -- -- - - - -- - - 

Sample C o a l d a l e  No,. 1 was taken a t  . A r e a  E ,  n o r t h e r n  in-_ - 
c l i n e ,  120 f e e t  i n  t h e  i n c l i n e .  Impure c o a l ,  s l i g h t l y  
i r o n - s t a l n e d .  Three  p a r t i n g s  8 t o  1 inch  t h i c k . .  The. i n c -  
l i n e  e x t e n d s  approx ima te ly  180 f e e t  f u r t h e r .  The c o a l  i s  
probably  f a u l t e d  o u t . .  P a r t i n g s  a r e  t u f f  w i t h  some p y r i t e .  . 

Some n o t e d  a l o n g  c o a l  bed, 

Sample C o a l d a l e  N o .  2 i s  from Area C, 15 f e e t  down a 35 
degree .  i n c l i n e .  A 3 f o o t  t h i c k  c o a l  bed, somewhat d i g t o r t -  
ed by f o l d i n g  and  f a u l t i n g .  Coal is  h i g h  i n  s u l f a t e s  h e r e  
n e a r  t h e  s u r f a c e .  - 

Sample C o a l d a l e  N o .  3 i s  from Area E ,  s o u t h e r n  i n c l i n e ,  
from t h e  n o r t h  w a l l  a t  t h e  bottom o f  t h e  s t o p e .  Upper h a l f  . 
o f  sample i s  dense ,  d a r k  gray ,  non;v i t reous .  Lower h a l f  
i s  more v i t r e o u s .  Th.e bed wi th  t h e  c o a l  r o l l s  t o  v e r t i c a l  
a t  t h e  base  o f  t h e  s t o p e  (where sampled). 



. . STATE: Mine 

VJhD QCAD ' 
Dayton, Nevada . - I*?: . s~arrs:.. 15 minute -- 

. - .  
' C O N .  

FIELD: - i 
I '  

RANKOF 
. c0.a:  1 i g n i t e  -- 

DATES:' (from) 1 G s a t  . ' 1 976 (to)- - -- - -  - 
I 4  - 

- 
- 

T l n n  
. .. 

. . . N M E  #:(from) (to: ' . . . . . 

. - -  Y 

on: 3 E / 4  S W / 4  f 6 ,  T14N, R 2 2 E ' -  - - .  
. - ' , .  . -- 

. Sample Nos;: El8orad'o Canyon Mine Nos. .I a ~ i d  2 - . . -- 

Analys i s  Completed:  . -  . 
. . 



! ' 4 .  Q U A L I T Y  OF 
*]I. T Y P E  O F  

D L S C R ~ P T I O ~ :  LXPOSUIC: P M f  

*b. TJ? OX 8 7 .  P R I ' C I S l O N  O F  I., L L ~ ' A T ; O X  
lmbnolsa- - BASE: L L E V A T I O Y : ~  O F  BLD: 

D L S C P . ~ P T I O S  OF COAL ~ F D  ' 

1 

' 12.  K O  O F  SI\IPLES S U P I I T -  * I > .  X l H D  OF R A S S  An-  ' 14 .  S A X P L E  
I E ~  to); US.5 A U L Y S I S :  fl ." I L T S I S  REQUCSTED: T Y P E :  

I 
-p 

fi 

IS. A\ ' fR<LE S L O P E  16. ) Y E L A C E  S L O P E  17. A V L R A G L  S L O P E  
1 ACROSS ~ ~ ~ ~ l l l l j m ~ ~ n  ABOYYL c u r c ~ o p : ~ k n b b z n ,  B E L O Y   OUTCROP:^ 

' 11.  C O A L  T M I C K X t S S  FOIL * 2 2 .  V l A L l T Y  O F  T l l E  
n f > c u ? c E  CALCUL.4TlON: unknown S H I C K N F S S  DATA: - 

L - I 
I 

2 4 .  C O H T A O  Y l T H  I 
*IS, L I T l t O L O G Y  O F  

R~~ ROCK: class tone  -- COAL BED: I ~ n k n a . m  i 
26. C O \ T A C T  W I T H  

t 
'IS. L I I I  0 1 K Y  OF I 

r ~ m p  EOCK:-- C n . U  ) r D : - d a  - : 
* 2 9 .  S C A L E  O F  . . 21. D I P  O F  

c~~~~:____llfikn--- CLT.AT:&- : - 
SO. S T R I K E  O F  31. DIP O F  

C A T :  u b ~ n  c~rir:-n -- - - 
D E S C R I P T I O N  O F  S T R U C N R A L  F E A N I  ' 

. . 
11. D I P  OF 3 1 . b R l ~ ~ o F  

BEDDING: BLDDIKC:--N-S? ' - 

. . 
3%. D I P  O F  ! 31. S I h l X E  O F  

f L A1URE:- -- S L h T U R E t  

L J .  S T R I K E  O F  4 4 .  D l ?  O F  - 4 s .  P R C : I \ L Y C E  

JOIXT:------ JOIN-?: . O F  J O l h 7 :  



1 8 .  JOUU11CY. XI%- 
DEE, O R  L E U  IIM:EI none 

I@.  KO. OF 5h'lPLES 5Ub'tlT- . * $ I .  KlUD O r  AXA1.Y- *I2. SMIRCL OF 
TLD I P R  R ~ I ~ S  AXALTS:S: sls P I ~ E S T E D : -  smrrtr mine dumps, 

* $ I ) .  F R E S H  R O C K  . . * S t .  XU.THERED 
COLOR:- - POCK COLOLZ - 

' S I .  UPPER S9. LOh'E?. 
COSIACI? - CO:;IACTt - . • 

63. DfSCRlPTlYL 
i 

S C D I ? : t S T O L M ; Y : ~  -- --- 
. . . .. . . 

t G. ccCc-~s ~7 *33n1rt~ 1 h 7 0 y . T I m  t . p . ; f j r - g ~ -  o \ r > c r  if ~ D = D = D = C - ~ ~ ~ - ~ ~ I ~ S - I ~ ~ O _ ~ O _ ~ ~ I  ~ t t . t  I ~ O D L ? ~  . 
. . Examined 14 Sept  . , 1976- - .- - -  - . 

The only  evidence of coa l  was a caved s h a f t  and a f a i r l y  l a r g e  
dump l o c a t e d  i n  sE/4,' S W / ~ ,  S6, T14N, R22E about  200 f e e t  west 
o$ t he  c r e e k  i n  Eldorado Canyon. The c reek  bottom is  boundary 
between Carson C i t y  and Lyon County. The b e s t  a c c e s s  i s  by way 
of  Johnson Lane south  o f  Carson Ci ty .  Depth of  s h a f t  is  unknown. 
Dump overgrown wi th  t r e e s  and r e c e n t l y  was somewhat bulldpzed.  
No outcrops  of c o a l .  Sample N o .  1 was hand picked from t h e  
lower p a r t  o f  t h e  dump and No. 2 was hand picked from t h e  middle 
p a r t  of  the  dump. 'Some c lays tone  on t h e  dump,-Tuffs  and ande- . .  

s i t e s  i n  t h e  v i c i n i t y .  Recent e x p l o r a t i o n  i n  t h e  v i c i n i t y  on 
p l a c e r  c la ims.  Re la t ionsh ip  of the  coa l -bea r ing  sediments 
t o  T e r t i a r y  a n d e s i t e s  i s  unknown. The coa l -bea r ing  rocks  a r e  
probably Miocene o r  younger. .This is  probably t h e  deeper s h a f t  
r e p o r t e d  i n  t h e ' l i t e r a t u r e .  

S o i l  from dump was washed from c o a l  and samples were d r i e d  
a t  4 0 ° C .  No. IA and 2A a r e  f o r  a n a l y s i s ,  1 B  and 2 B  a r e  f o r  NBMG. ' 



N&:-. Elko Area 

. . STATE: 7 

. . 

VJAD QUAD' 
1wi&: S E ~ I E S : . .  75 minutee  E1Jro-Yest ' 

I 
* GEOLOGIC- c .. .i BASIN: Elk0 . .  - 1  -- . . . 

. . . . . ' C O A L  
- . . FIEW: . . .-.i .* 

. . - - - - -  - . - -  v 

-Nw/4 S27. T34N. R55E . " ' . .  cation: 
. * - 

. . . Sample Nos;: Elk0 West NO.' 1 ' . . . . . - 
A n a l y s i s  Coiupleced : X . ) -  - 



V J A L I T Y  O F  tJ .  T Y P E  OF E X P O S U R E :  f a i r  . 
D E S C R I P T I O ~ :  

' 7 .  P R T C I S l O N  O F  
g. E L ~ ' A T ; O N  -6. 737 OK 

5,779 r ~ r \ . ~ r i o u : _ _ e s t .  
O F  BLD: BASE: base 

D t S C P . 1 P T I O I I  OF COAL I F 3  . 
*@. R E l . l h n I L l n  . 8 .  Wh'lE O F  C a t l i n  OF h~: . :e:  

1 
C O N  BED: - 

11. NO. OF LI.\lPLES S U R \ I I I -  
1 - -  

T L D  FOR U S K i  h Y A L t S 1 S :  - 
. I ' 

32. 10. O F  S U I P L L S  SUTr\ l lT-  *)3 .  K I N D  CJF R A S S  AN- - * I ( .  S A M P L E  

I U ~ ~  A\ALYSIS:  . *' A L T S I S  REVU[STED:_____ T Y P E :  

* 
16. l V K R A G E  S L O P E  Y E P A C E  S L D F E  

f S. A V t  R\CZ S L O P E  , 0 ABOVL CUTCROP: 2.ELOS OUTCROP: 
A C R O S S  r t o i  . . 

1 9 .  7 H l C t Y l S S  O F  .20. Tlt lCL7: i lSS : 18. 1 H I C X Y E S S  

1 OF sto:.-a 5 ' P A R T I ) I C S :  1 /811 s h a l p  . c ~ ~ P L ~ T E T : ~ ~ . ~ - L - -  
! 
: 11. C O A L  7111CK\LSS FOE e21. Q . ~ A L I T Y  OF nn. 

RESCUPCE CALCUL.%TIOH: --- T H I C X H F S S  DATA: - .. - 
1 2 3 .  L I T I I O L O G Y  O F  2 4 .  CONTACT W I T H  . 

COAL BED: sharp  
i 

ROOF ROC ~ : - ~ ~ L I _ s h d e  ---- i 

26. C O \ i A C T  X l T X  
I 

01s. L I Y I  0 1 x Y  O F  . I 
C n . U  DKD: sharp riwn KOCI: 2 1  1 Sh. I 

! 

* 2 9 .  S C A L E  O F  
' 27. S T R I K E  O F  P I .  D l ?  O F  --!xme-. CLTAT: C L L U X  ' n a p  CLEAT: . - 

SO. S T R l l E  O F  . . S1, DIP C L L k T :  O F  . L 
CLFAT: -- - - 

D E S C R l P T l O X  OF S T R U C N R I L  F f A N F . E s  ' . . 
. . 

I 

SZ. S T R I K E  O F  35.  D I P  OF 3 0 0 ~  BEDDlh 'G:  E m o g  ' E D D I X G :  . . 
* 

* 3 t .  STRUCNWL 9x1. D E S C S I P I I O N  or FI <>uRE:_____ FEATURE: l\rA 

37.' P O S I T 1 0 1 8  ON 36. hh'lE O F  
F C A T U R E I _ _ _ _ _  FLATUnL: . 

: .  . 31. S T L I K E  Of 39.  D I P  O F  
F K I ~ T U R E t  . IEAIURE: - 

i 

4 8 .  D l ?  O P  . ( I .  P%C.:I) ;LqCE . . Z 4 3 .  S T R I C E  O F  
J O 1 n : -  . OF J o I h T :  J O l h T :  



$ 0 .  KO. OF SA'lPLLS S U B V I T -  - * ) I .  K1CD O F  ACALY- ' 5 2 .  S W R C L  OF 
F O R  R ~ S S  AULTS:LS srs UQ~~E;TED:- S ~ P L L ;  

'5%. C i U l X  OX *S6. CRAIN 01 
XI.. CIZEX S L .  SItAPE: - 

' It. U P P E R  3 9 .  L O M R  
COVlACl:- CCXXACZ2 - - .. 

-. * .. 
" 6 1 .  FOSSIL ' 6 2 .  F O . C S I L  SAVPLE - 

TYPES:-  reeds SUbYIIIEDIx-- 

Locat ion  o f  sampled area,  i s  nea r  o l d  Cat  l i n  O i l  S h a l e  
workings and p lan t .  N W / ~  S27, T34N, R55E. Large dumps 
present ; .  o l d  r u i n s  .of a r e t o r t  j u s t - t o  w e s t - o f  extens ' ive  . 
waste dumps. To the  e a s t  a r e  dumps o f  burned s h a l e .  
Beds: N I O O W ,  30DE. Approximately 10  f e e t  o f  o i l  sha le ;  
6 - 8  f e e t  of  t u f f  and then about 10 f e e t  o f  o i l  s h a l e  above. 
A few 6 inch beds of  low-grade l i g n i t e  a r e  i n  t h e  o i l  s h a l e  
sequence. . The e n t i r e  sequence is o v e r l a i n  by a t h i c k  t u f f .  

C 



Nevada . . STATE:- 

. * 
i 

GEOLOGIC- .. 
.! ~ u f f i l o  canyon . . - - . - 

' C O N .  
. FIELD:- . .-. 

I '  
8 M O F  . 

. COAL: 
I - . . .  

- . FIELD . . ' ~ ( M E d ~ ( f r o r n )  (to: ' " . . . . .  

. - - .  . . .. . -4 

Location: C, S35, T I ~ N ,  R37E . . 
, . 

. Sample N u s ; :  -Gamma No. 1 . . . -- - -- 

A n a l y s i s  Completed: - . - 
.. - 

. .  
- .  . . 

? ' . - 
t . . . 



F I E L D  N O T E  8 - A T R I A L  PIIOTO # 
rrjndlc.rca r ~ l c r c n c r  L O  carcr.notr.) 

! 
I.  S U R F A C E  6 ,  YBn f P P +  2. DATE: 10 1 - 1 9 7 6  * 1 - .  M T 1  TUDE: 

I 
: e ~ .  T Y P E  OF * r .  q v n L I r r  OF ! 

DLSCRlPTIOH:_-  EXPDSURC: good i 
I .  L L E l ' A T i O N  .b. TS? OX '7. P R T C I S I O N  OF I 

OF BED:--- 6 ,280  feet- BASE: E L E V A T I O Y : ~  a i r  

I. Nh'tE OF '0. R E I . I A R I L 7 T T  
COAL  ED: none OF KAXZ: 

10. NAr!E O F  11. NO. O F  C f - V P L E S  S U A \ I I T -  ' . .  
Gamma P rospes t  T L D  FOR USLY ANAI>SIS:  N I N E :  -- 

I 

' 12. KO. O F  S l \ l P L C S  S U D I I T -  . .. . .13. K I N D  OF RASS AN-  *I(. S A N P L E '  

1 I L D  FOL: uss A S I L Y S I S :  A L T S I S  REQVCSTED:____ TYPE: channel  
I 

$ 5 .  h Y £ i l < C E  S L O P E  16. 8 V t R A G E  S L O P f  0 
17. AVERACE S L O P E  

ACROS; REO; 25' . A B O Y t  CUTCROP: 40 BELOV O U T C R O P :  70°  

I t .  T H I C X Y E S S  IS. T H 1 f A U r S S  O F  * 2 0 .  TI I ICL~:ZSS  
O F  BED: 77 inrhes PAKTI~ICS:__ 1 illth, C Q t l P L L T E f  : n o  : 

71. C O I L  T l l I C K \ k S S  FOR * 2 2 .  q I A L l T 7  O F  TIE . . RE>CURCE CALCUL.ATION: 2 feet. M I C K N F S S  DATA: * 

' IS. LITIIOLOGY OF 24. CONTACT W I T H  
R O O F  ROCK: COAL BED: s h a r p  1 

I 
*IS. L I l t  0 1  OCY OF 26. CO\TACT W I T H  

I L W P  EKE: c cn.u BED:- 
i 

shayr- i 

27, S T R I K E  O F  . 28. D I P  OF -19. S C A L E  O F  
I 

CLLITI, CLEAT: -- CLT.A~: . . 
3 0 .  S T R I K E  O F  - 31. DIP O F  . 

CLEAT: CLEAT: 4 -- - - 
D E S C R I P T I O N  O F  S T R ' J C N W L  F E A N K E S  --- - -  

. .  
32. S T R I K E  O F  - - 33.  D I P  OF - 

BEDDlh'C: - - a  BEDDIHC: . 2 N-' -- -- . 
-a 

' 5 8 .  S T R U C N R A L  'SS. D L S C P I P l I O H  
FEATURE: Or F I  0URE:-- -- 

36.  Kh'tC O F  37.  P O S I T I O l i  ON 
T T A I U R E t  F U T U R L :  - -.-. . 

: - 
! 31.  S T L I C E  O F  S t .  D I P  O F  

FEA1UP.E:- -- F S ~ T U R E I  , . 



(6 .  ~ o u U T I C Y ,  KEM- 
arm, OR ELI, 1lD:E: X Q ~  

$0 .  KO. OF Sh'lPLLS SUh'IlT-  - ' 5 1 .  CIKD OF AIALY-  .S2.  SWRCE OF 
YLD IDR R ~ S S  AYALYS:~:  srs UQJE.STED:___ S ~ X ~ L E :  

'IS. F R E S H  ? .KC , . ' S t .  R A T H E R E D  
COLOR: 

J 
ROCK COLOR: ye 1 lowish gray 

17. BEDDlhT 
CIUMCTERISTICS: very  t h i n  -bedded 

' S t .  UPPER 19. L O M R  
COVTACI: CO:.'TACT: * - . . 

.' 
-. . . 

' *61.  FOSSIL '62. F O Y S I L  SA' iPLE - - I 
TYPES: SUDI:ITTED?:-- - 

6.3. D F S C R I P T I Y E  
SLDI?:CMOLOCY:- . . --- --- 

The sample l o c a l i t y  i s . C ,  See. 35, T 1 6 ~ ,  R37E. It is 
2,600 f e e t  west-northwest  o f  t h e  Gold T r a i l  Mine. 

The l i g n i t e  beds crop o u t  on t h e  lower s l o p e s  i n  a s e r -  , 

i e s  of  c l a y s t o n e s  and sandstones .  The a r e a  i s  one of bad- 
lands topography. 

The sample was taken a t  l o c a l i t y  D on f i g .  2 i n  TEM R e  
p o r t  226 ( su r face  outcrop).  There were s e v e r a l  c o a l  beds 
over a 3 f o o t  i n t e r v a l .  We took  a 22 inch channel  sample 

r. 
i n  the  c e n t r a l  p a r t  o f  t h e  b e s t  m a t e r i a l .  

Rad ioac t iv i ty  is  up t o .  4 t imes  'background. The bed dips.* 
2' N a t  t h e  sample a r e a . _ - T h e  main workings a t - l o c a l i t y  A- ... 
(TEM 226) a r e  an i n c l i n e d  a d i t  on beds a t  'approximately- 
20°. ' < 



. . . . 
4 . .  . . 

* .  
. . 

N&: Lewis - 

Nevada . . STATE: -- 

Lyon comm: -- - 
Q'JAD QUAD' 

. - I I E ~ I E :  M t .  a r  s z a I L s : - - ]  r _ m i - t P  
. . 

I 
GEOLOGIC *' .. 

Coal  Va-llev . . i B A S I H :  . - . . 

A RANXOF 
Sub -.bitumi.nou_~_ . c o a :  - - 

FI 'N) .  . 
.. . .. . . VOTE u f (from) -. --.l.- . (to:a 

,: . . . . . .  
. . . - - - . 1 

. - - .  . Y 1 
L o c a t i o n :  . - S 3 6 ,  ~8h,  R27E . .. . . . 

. . 
. . . Sample  Nos; : - - ' Lewis No. 1 and No. 2 . . 

. . A n a l y s i s  Completed: . - 



1. SURFACE 
#&TI TUDE: _S 5 9 0 '  2. DATES 11 1 24 2 76 

i 
* c .  ~ U A L ~ T Y  OF ! 

0 ) .  T l P E  O F  IXPOSVRC: good 
D L S C R I P T I O X :  I 

'b. T J ?  0%. *7. P R ~ C I S I O N  OF ! 
5. L L ~ ' A T ; O I ~  5991. BASE: ELLYATIOY:  

O F  BED: - 

O D .  R E I . l A ) I I L I T P  ' 
I. Nh'lE O F  none I -- OF h'A&!C:w 

COAL B E D _ _ _ _  - 
11. RO. O F  'I-VPLES SUR'IIT- I .. 

10. WA\:E O F  
U I H ~ t  L e w b  C ~ a l  Mine- . % L D  F O k  USbX h N A L > S I S :  

I 

11. O F  SI\IPLL% SUK'IIT- 
a ] ) .  L I H D  GF RASS AN- * I & .  S h V P L E  

-&' .- A 1 7 5 1 5  REQUCSTED: to): RASS AULISIS:--. TYPE:  channel  . . . 
8 

1%. h \ - f ~ % r . f  SLOPE 16. ~ Y L R A G E  SLOPE 
5 

0' I?. hVERAGE S L O V E  
ACROSS BED: h a o u r  C'JTCROP: 1 BELOX OUTCROP:__OO 

! . a t .  C O f L  l I I I C K \ k S S  F O E  ' 2 1 .  g ( I h L 1 l T  O F  T I % .  
good x r > c u l C E  C A L C U L ~ T I O X :  6 ~ P P V .  I X I C K N E S S  DATA: - , - 

2 4 .  CONTACT WITH I 
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Examined. 24 Nov. , -1976 -. 

Two c o a l  p r o p e r t i e s  were examined i n  S36, T8N, R27E. These  
a r e  shown on  t h e  Mt. '  Grant 15 minute s h e e t ,  t h e  s o u t h  p r o p e r t y  l a b e l e d  

, wi th  che word t u n n e l  and t h e  no r th  hav ing  a n  a d i t  s'ymbol and  a n  
abandoned b u i l d i n g .  Workings a t - t h e  south  p r o p e r t y  ( s w / ~ ,  ~ 3 6 )  c o n s i s t  
o f  2 main a d i t s .  The lower probably produced most o f  t h e  c o a l  and has  
a n  e x t e n s i v e  dump. A c o a l  b i n  is  nea r  t h i s  dump. The c o a l  bed a t -  
t i t u d e  . i s  N-S ,  22"W.. The upper a d i t  on t h e  same bed I s  approx ima te ly  
100  f e e t  ' s o u t h e a s t  and 20 f e e t  h i g h e r .  Both a d i t s - a r e  comple t e ly  
caved a t  t h e  p o r t a l ,  About 4  f e e t  o f  poor ly  exposed c o a l  is  seen  a t - t h e  - 
s u r f h c e ;  Another  c o a l  bed is  p r e s e n t  300-400 f e e t  wes t  of t h e  a d i t ,  
b u t  no workings a r e  a l o n g  it. S e v e r a l  f a u l t s  a r e  s e e n  i n  t h e  h i l l s  t o  
t h e  southwest .  

. . S h e  n o r t h  p r o p e r t y  .(C, S36) h a s  a n  o l d  b u i l d i n g  a i d  a n  i n c l i n e d  . 
s h a f t  b e a r i n g  N70WT120. The s h a f t  fo l lows  down a 6  f o o t  wid th  of  coa ly  
m a t e r i a l ,  Samples Lewis No. 1 and 2 were t a k e n  on t h e  l e f t  w a l l ,  90 
f e e t  down, where t h e  i n c l i n e  f l a t t e n s  and t h e  coa l .  d i s a p p e a r s  i n t o  t h e  
f l o o r .  A n e a r l y  h o r i z o n t a l  i n c l i n e  con t inues ,  b u t  it i s  impassable .  A 
board i n  t h e  s h e e t i n g  of t h e  shed on t h e  p r o p e r t y  was a s i g n ,  p o s s i b l y  
f o r  t h e  mine, and  says :  Mat t inson  Ex tens ion  Coal  & O i l  C o .  Two f a u l t s  
were noted i n  t h e - i n c l i n e  a t  t h e  n o r t h  p r o p e r t y  w i t h  o f f s e t s  o f  ap-  
proximate ly  5 f e e t ,  west s i d e  down. 

Sample Lewis No. 1: channel  sample a c r o s s  36 i n c h  bed,  N15E, 20°NW. 
f o o t w a l l  i s  brownish-gray s i l t s t o n e ,  sha rp  c o n t a c t  w i t h  coa l . .  Above 
sampled zone i s  a 2 inch p a r t i n g  o f  carbonaceous s i l t s t o n e  ( n o t  sampled). 
Some-% i n c h - s h a l y  l a y e r s  i n  t h e  coal.; - -  Gypsum and m e l a t e r i t e -  p r e s e n t  .===-::- - -  . - -- .- - 



- 4 1 ,  L I ' I H -  4 1 .  7HICI- * 
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~ L D  )OR R155 A\ALIS:S: SIS PJQVE>TED:- s m r ~ ~ t  

" st .  ~ ~ F E R  $9. L O M I  
COYIACT: C5:;IAffX - - . -  

- .. . . r &. &-7s a u > n i r b ~  ~ h - r o i n * . r r r n ~ & ~ j ~ - - . ~ ~ . ~  %r . -=r_r : : i t , - * -~d< f i ~ . ~  I%OOL>@ . 
. . 

. -  . 
Lewis con t ,  ' 

Sample Lewis No. 2: channe l  sample beginning  above t h e  2 inch  p a r t i n g  
desc r ibed  i n  Lewis No. 1. The sampled t h i c k n e s s  i s  15  i n c h e s  and t h e  
c o a l  i s  i n  s h a r p  c o n t a c t  w i t h  o v e r l y i n g  l i g h t - g r a y  c l a y s t o n e .  Coal  
as i n  Lewis No. 1. 

- ---- - 

Samples Lewis No. 1A and 2A a r e  f o r  a n a l y s i s ,  No. 1B and 2B a r e  f o r  
NBMG. 
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Pancake C o a l  Mine, Nori-h Workings. * . - - . 

A t  p rospec t  symbol SW/4 N E / ~  S28 ,  .T18N, R56E. The 
only c o a l  observed i s  on a  dump on t h e  1-ower s l o p e ,  
a p p a r e n t l y  from a  caved a d i t .  The Pancake North No, 1. 
sample  Ps a c h a r a c t e r  sample of c o a l  from t h i s  dump, and 
was l a t e r  hand picked. Other worlcings a r e  about  200 f e e t  
west of t h e  caved a d i t ?  and about 75 f e e t  h i g h e r  i n  e l e -  
vation..  They c o n s i s t  of a  caved s h a f t  and dump. The 0ump 
cons i s  ts of f o k s i l i f e r o u s  l imestone,  sandy l imestone ,  c a l -  
careous sandstone ,  conglomerate,.~~and'siltstone. No c o a l  - 

was not6d h e r e .  The s h a f t  i s  i n c l i n e d  s l i g h c l y  t o  t h e  e a s t .  
Beds- N I O o W ,  25OSW. The coa l  is  i n  l imestone ,  j u s t  above 
a  conglomerate. D i r e c t l y  ad jo in ing  t h e  c o a l  i s  a f i s s i l e  
c l ays tone .  

Another a d i t  i s  found approximately 1 ,400 f e e t  south  of 
t h e  sample l o c a l i t y .  A f a i r l y  l a r g e  dump i s  p r e s e n t ,  b u t  
no c o a l  is  exposed; no coa l  on dump, No c o a l  ou tc rops  be-  
tween n o r t h  workings and here.  .. 

Panckae Coal Mine, South Worings 

NW/4 S E / 4  S33,T18N, R56E.  I n c l i n e d  s h a f t  (approx. 409 
west)  and dump.. Only a  very smal l  amount o f  coa ly  m a t e r i a l  
i n  a  l a r g e  amount of  carbonaceous s h a l e  on t h e  dump. Some . 
s e l e n i t e  seen .  Beds: due N, 25W. 

The "coal" bed seems t o  be wi th in  t h e  congf omerate unit., . 
bu t  n e a r l y  a t  i t s  top .  A 3 f o o t  t h i c k  conglomera.te bed 
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Pancake Coal Mine, South Workings' c o n t ,  

o v e r l i e s  t h e  s h a l e  hor izon which apparent1.y c o n t a i n s  t h e  
t l c o a l w ,  Then, above t h i s  i s  f o s s i l i f e r o u s  l imestone .  T h e s e  _ 

workings a r e  a t  nea r ly  t h e  same s t r a t i g r a p h i c  l e v e l  a s  t h e  
nor th  workings. 
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10. 10 of SA'IPLLS SUb'IIT- . * $ I ,  T I Y D  Or A L ' A L Y -  . S Z .  S ~ I I C L  OF 
,L; , p l  RRSS A V A L Y S : ~ :  srs UQJIITEDI- S A X ~ L I :  channe l  

-18. I R L S H  L K K  '18. I U . T H L E E D  
colon: me'dium pray - P O C K  c o ~ o a t  - yellowish -g ray  

*%I.  C?.hlY OR '56. C U I X  on 
rL.  zrzr:  variable-  L A vrir i a b l e  

$7. $tDDlh% 
c~uuclr=ls-rlcsr Thinly  bedded with coa l  seams 

.. . 
Verd i  Sample NO ... 1 . 

Poin t  5 - l o c a t i o n  of Verdi Sample No. 1, a l o n g  a stream channel,  
most of coun t ry  above covered by al luvium, s p a r s e  outcrops  of country 
r o c k  i n c l u d i n g ' f r i a b l e  sandstone, diatomaceous s h a l e ,  poss ib ly  of sand- 
s t o n e  of Hunter  Creek, Sample No. 1 came from upper 3 f e e t  and i n -  
c luded  2 o r  3 one inch i n t e r l a y e r s  o f  sandy m a t e r i a l .  The e n t i r e  c o a l  
c o a l  sequence seems t o  be  20-25 f e e t  t h i c k  w i t h  mostly thin-bedded 
c o a l  seams i n  f r i a b l e  f e l d s p a t h i c  sandstone.  S t r i k g  and d ip :  N6S0E,  
25ONW, but '  i s  v a r i a b l e .  Except f o r  t h e  upper 3 f e e t ,  t h e  c o a l  makes up 
on ly  a  smal l .pe rcen tage  of  t h e  rock. No evidence. o f  former workings. 
Sample l o c a l i t y  is  about 200 f e e t  n o r t h  o f  t h e  northern-most  p i p e l i n e ,  
The format ion  a l s o  has  some pebble beds of a n d e s i t e  fragments. Formerly 
Truckee o r  Coal Valley Fm. Poss ib ly  c o r r e l a t i v e  wi th  sandstone of  Hunter 
Creek. s=&- 

' P o i n t  13 ( i n  . v i c i n i t y  o f ) .  A Pew t h i n  o r g a n i c - r i c h  beds, none* of ' 

them a s  good a s  sample N o .  1. S t r i k i n g  N60°W, 25OSW. Organic-r ich 
beds a r e  ve ry  impure c l a y  p lus  o rgan ic  m a t e r i a l .  - 
Verdi  Sample No. 2 

Half way between map po in t s  28 and 29. Only exposures a r e  i n  canyon- 
reasonably  continuous between 28 and 29. S. o f  29 of  E. s i d e  of  canyon 
is o l d  s h a f t ,  caved a t  6', no rock exposures.  Cpal bed sample i s  2 f e e t  
t h i c k ,  lower c o n t a c t  somewhat g r a d a t i o n a l ,  upper c o n t a c t  somewhat sharper .  
Most of coun t ry  rock  i s  c lays tone .  6 o r  8  beds o f  1 f o o t  o r  l e s s  o f  very 
impure c o a l .  To t h e  west,  ac ross  t h e  road  a  s h o r t  d i s t a n c e ,  t h e r e  ,is a  
probable f a u l t  which terminates  t h e - c o a l - b e a r i n g  u n i t .  - - 

Sample 2A i s  f o r  a n a l y s i s ,  2B i s  f o r  NBMG. 
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Project  No, 9420-20106 
ANALYTICAL LABORATORIES, GCOI OGICAI. SURVEY. U S D I Page 

I - 
A i 

& SL / U A N T I T A T I V E  C S T E P  SPECTROGRAPHIC I YSlS , I 

Si. Al. Fe. Mg. Ca, Na,  K. Ti. a n d  P are repor ted  i n  96: al l  o thers i n  r w m .  Resu l t s  are to be i d e n ~ i f ~ e d  w i t h  geometric 

brackets whose boundaries are 1.2. 0.83, 0.56, 0.38. 0.26. 0.18, 0.12. etc.. b u t  are repor ted a rb i t ra r i l y  as mid-points 
o f  these brackets,  t . .  0.7. 0.5. 0 . 3 .  0.2. 0.15. 0. I .  etc. T h e  [>recision of a repor ted  value i s  approx imate ly  p lus  o r  j 
m i n u s  one bracket  ac 68%. or t w o  b racke ts  a t  95To confidence. I 
Fyinbols used are: i 

G =Greater  than  10%. or H =inter ference I 
i m i t  of de tec~ ion  I 

f determinat ions do no t  
'mit  of de te rmina~ ion  

Approved Approved 

U.5 O O V E R N M E t I T  P R I N T I N G  O F F l C E  $968 0.292. 2 7 4  1 8 3 3 . 4 4 0 1  
i 
i 
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S~MIOUANTITATIVE 6-STEP SPECTROGRAPHIC ANALYSIS ICONTINUED) 

1 

Report No. ---- -- Job. No 
PT 47 
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P r O J e c t  Nor Y4du-zu~uq t i  ) 

ANP'  YTlCAL LABORATORIES,IGEOLOGICAL SURVEY 1J.s.D.l.1 D I Page 

SL .(;)UANTITATIVE 6-STEP SPECTROGRAPHIC t :LYSIS 15 
i 

OF THE ASH 
I 

I 

. Lot No. Plate NO. Job NO. 
26-031* ZZ 7/im PN 54 I - 
Si, Al, Fe, Mg, Ca, Na, K, Ti ,  and P are reported in %; all others in ppm. Results are to be identified with geometric 

brackets whose boundaries are  1.2, 0.83, 0.56, 0.38. 0.26, 0.18, 0.12, etc., but are  reported arbitrarily a s  mid-points 
of these brackets,  1.. 0.7, 0.5, 0.3, 0.2, 0.15, 0.1, etc. T h e  precision of a reported value i s  approximately plus or 
minus one bracket a t  68%, or two brackets a t  95% confidence. 
Fyrnbols used are: 

G =Greater than 10%. or H =Interference 
greater than value shown N =Not  detected, a t  limit of detection 

* =Usual limits of determinations do not or a t  value shown 
apply due to use of dilution techniques L =Detected, but below limit of determination 

or below value shown 

1 

I 

Approved Approved +., 
Branch of Analytical Laboratories 
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T rn 
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Rb - 
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Hg 
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GEOLOGICAL SURVEY 
UBORATOWY REPORT 

REPORT NO. 7 7 ~ ~ ~ 0 % 6 2  FOR Vern Swanson DATE Septa 20, 1977 
OER-Coal 

$O& NO. YE 47 PROJECT OR OWOANlZAliON 9420-20106 G&& of Coax 

LOT MO. 26~019:t REPE*TOoTHERREPoRTS 77L111Ui0085, 77IASS0131, 77LliXR0120 - 

'Illarae (3)  samples from group of Eight: (8) Addi t iona l  War1c.from Nevada, 

Serial No. -- T:laLd No. --- 
COAL AS RECEIVED 
A s  - Sb - 
PPm PPm 

~ 1 8 7 0 4 6  Lewis #%A a650 $ 0.21~9 J' 
DL87047 Le t r i s  82%. 890 12.9- 1 

Dl87049 Coaldale  ii3A . 140 1.47 

I 
I 

As deternlned by g r a p h i t e  furnace  - atomic abso rp t ion  method by J, 6 ,  Crock G C, Riddle 
Sb dsrsmined  by EShadamine-B method by George Burrow. 

paD 

U'Woora Leonea: bc 
Capy go: Swanson-2 

IIatch 
Hedl in 
Tletnragan-2 
Khs S 



-. 
L-838% 

''" ''''' GNSTEB STATES DEPARTMENT Tt Ikl-fEWIOR 
GEOLOGICAL SURVEY 

U R O W A ~ ~ R Y  REPORT 

PROJECT O R  0RGAPIIXA"FiON 
OER-Coal 9420-20106 
Geol. & Geochern. of Coal 

LOT WCP. 26-0 19 ;? emi-Quant and - pp 

S e r i a l  B& F i e l d  No, % Ash - F ELL 
PP"' P Pm 

Dl87051 Gamma ij IA 56.1 20 0 .05 
Dl87052 Eldorado 

Canyon #1A 36.7 8 5 . 04 
Dt87CB53 EPdorada 

Canyon 39,8 9 5 .05 

t i % Ash dekermined g r a v i m e t r i c a l l y  ashed at 5 2 5 ' ~  by G. D. Shipley.  ,Uq~ 
F determined by specific ion  e l ec r rode  method by Harriet Meiman and 8 I 

Pat Cucsr. - -~vrJ 
Wg degermined by we& o x i d a t i o n  + atomic abso rp t ion  method by J, A. Tllon1as .n~ 



C 
- - 

8-QZ 8 
fRcv July 3962) U N I T E L  STATES DEPARTMENT OF 1. .E INTERIOR 

GEOLOGLCAO, SURVEY 
LABORAITORV REPORT 

-- -- 
R E P O R T  NO.  7 7 ~ ~ 0 1 6 2  F O R  ~ e r n  swanson OAT E 3/ 21/ 7 7 i I 
JOB NO. E"T 47 PROJECT O R  ORGANIZATION OER-COAL 

9420-20106 
LOT h10. 26-OH* REFER 10 O T H E R  REPORTS Semi-quant and X-ray Pending I F 

ON THE ASH 

S e r i a l  No, F i e l d  No, IlgO X Na20 "/, C d C u L i  Iln Pb Zn 
9 _ _ _ _ 1 1 - - -  

Dl87046 Lewis $/LA 2.20 1.79 <1 69 36 1150 <25 118 
Dl87047 Lewis +)a 2,70 2.04 <1 56 . 52  1990 <25 108 
Dl37048 Coaldale  #LA .38 .64 <1 23 6 5 20 <25 24 
Dl87049 CoaIdaLe$/3A .34 1.46 <1 26 5 7 180 <25 134 
Dl87050 Coaldale  D2A .27 .64 <I 66 25 50 <25 21 

Dl87051 Gama #lA 1.11 1,11 < 1 26 <I@ 230 <25 155 1 
I 

U107052 Eldortldo 
CanyonBlA 1.60 1.70 2.0 123 22 520 35 I19 

Dl87053 Eldortldo 
I I 

Canyan #a 1,03 1.74 3,O 106 1 7  635 ao 168 I 
MgO, Na20, and Mn determined by atomic absorp t ion  by Vio le t  Merrict,/z"7?"c.' 
Cd, Cu, Li, Pb and Zn determined by atomic absorp t ion  by G. D. ~ h i p l e ~ . A p $  

i 

PaVan Loenen: bc  
Copy to: Swanson - 2 

Ha trch 
Med L i n  

' Flanagan - 2 
azAs s 

/ .  . - - ,' 1. 

Chemical Analysis  A P P R O V E D  / -.,/< :-- 
a .  .74-- R!" E: ' ~ Z ~ - o Q n e n  

P r o j e c t  Leader: Claude \I;£ fman, J r ,  Sample Control 

Branch of Ana ly t i ca l  Labora tor ies  



0-011 
(Rev July 19621 UNITED ,CATES DEPARTMENT OF TH, INTERIOR 

GEOLOGICAL SURVEY 
ILA.RQRArQR\/ REPORT 

REPORT NO. 7TLAPC0054 FOR Vern Swanson D A ~ E  August 12, 1976 , 

OER-Coal 
JOE3 NO. PN 54 PROJECT OR ORGANIZATION 9420-201.06 Geol. & Geochem. of coa l  

7 6 ~ ~ ~ ~ 0 2 4 4 ,  76LAX~0244 
LOT NO. 26,031* REFER TO OTHER REPORTS 7TLASS0012, U & Th pending 

Pour (4) samples from various locat ions  i n  Nevada. 

COAL AS RECEIVED 
S e r i a l  No. F ie ld  No. % Ash As - F Sb 

PPm PPm PPm PPm 

Dl79400 Verdi IA 53.5 11 100 0.08 0.9 
Dl79401 Verdi 2% 51.2 O e  11 1.4 

7-0,/' JZ Dl79402 Elko West IA 83.3 220 0.52 1.1 
Dl79403 Pancake North LA 13.2 1.0 145 0.08 0.2 

7. ash determined gravimetr ical ly  ashed a t  52S°C by G. Do Shipley. dks, 
As determined by graphi te  furnace - atomic absorption method by G. 0. Riddle and 

J. G. Crock.J$C 
P determined by s p e c i f i c  ion e lect rode method by Johnnie Gardner. $Ib' 

Hg determined by wet oxidation + atomic absorption method by J, A, Thomas and 
G. 0. Riddle, W. 

Sb determined by Rhodamine-B method by G. T. B u r r o w . d ~ k  



9-011 - 
(Rev July 19621 UNITED s , ATES 'DEPARTMENT OF THL ,NTERIOR 

GEOLOGICAL SURVEY 
LABORATORY REPORT 

REPORT NO. 7TLAPC0054 FOR Vern Swanson 

J O B  NO. PN 54 PROJECT OR ORGANIZATION 

DATE August 12, 1976 

LOT NO. 26-031* REFER TO OTHER REPORTS 

ON THE ASH - 
S e r i a l  No. Field  No. MgO % Na20% - Cd ___ Cu - L i - Mn - Pb - Zn 

Ppm PPm PP=' P Pm PPm PPm 

Dl79400 Verdi LA 1.33 1.15 <1 67 17  650 <25 53 
Dl79401 Verdi 2A 1.48 0.58 <1 92  19 . 160 <25 68 
Dl79402 Elko West IA 0.08 0.15 <1 40 8 7 5 0 <25 23 
Dl79403 Pancake North IA 1.10 0.26 <l 3 7 43 7 0 60 292 

MgO, Na20, and Mn determined by atomic absorpt ion by Vio le t  Mer r i t t , nvV '  
Cd, Cu, Li, Pb, and Zn determined by atomic absorpt ion by G. D. S h i p l e y . x p s ,  

I 

REVan Loenen: i p  
Copy to: 

Swans=?- Hatch 
Med l i n  
RASS 

' Flanagan - 2 

Pro jec t  Leader: 
Branch of Ana ly t i ca l  Laborator ies  

I 
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L f \ l ' l O R P i T O I I Y  R E P O R '  " 
* I  

I N S T H L j M E F J T A L  N E U T R 3 N  A C T 1  V A T I O N  A N A L Y S I S  

f 
R E P O R T  NO, 

L t w : s  w / A 
& A 8  NO, = d 1 8 7 0 4 6  

F O R  
1 

D A T E  

P R O J E C T  O R  O R ( ; A t l l  Z h T I O N  

f E L E M E N T  P Pi9 C V ( % )  P P M  C V ( % )  P P E t  C V ( % ) I  
! 

< N O T E S :  1 )  C V =  c o e f f .  o f  v a r i a t i o n  o n e  s t a n d a r d  d e v i a t i o n 8  b a s e d  o n  
c o u n t i n g  s t a t i  s t i c s  a s  p e r c e n t a g e  o f  c o n c e n t r a t i o n  

2 )  C o n c e n t r a t i o n s  w i t h  C V  g r e a t e r  t h a n  3 0 %  s h o u l d  n o t  b e  
c o n s i a c r e d  s e t  i a b l e  

3 )  A  0,00 v a l u e  f o r  ppm r e p r e s e n t s  n o n e  d e t e c t e d #  > > O w l  ppm, 
u n i e s  o t h e r w i s e  n o t e d ,  

( 



,ism*-%. L k D G R A T O R Y  R E P O R T  
0, t -4' .B 

I G S T H Q M E N : A L  N E U ~ H Q N  A C T I V A T I O N  A N A L Y S f  S 

R E P O R T  N O *  F O R  

J O B  NO,  p t 4 7  P R O J E C T  O R  3 R G A N I T A T I O N  

N O T E S :  1 )  C V .  c o e f f .  o f  v a r i a t i o n  o n e  s t a n d a r d  d e v i a t i o n #  b a s e d  o n  
c o u n t  i n 3  s t a t  i s  t i c s  a s  p e r c e n t a t ~ e  o f  c o n c e n t r a t i o n  

2 )  C o n c e n t r a t i o n s  w i t h  C V  g r e a t e r  e h a n  3 0 %  s n o u t 4  n o t  be  
c o n s i d c r c d  r e 1  i a b l e  

31  A 0,00 v a l u e  f o r  ppm r e p r e s e n t s  n o n e  d e t e c t e d ,  > > @ . I  p p m l  
t l n l e s  o t h e r w i s e  n o t e c l .  
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JOB NO.: FN54 P R O J E C T  O R  O R G A N I Z A T I O N :  6 -- ~ j ~ t ~ O , , ~ ~ / ~ ~  

' I F I R A D I A T X O N  N O *  : T I i - P 9 - 4 7  (-3 

I 
c: 1 

DT RLKS L A B  N O *  VT(GMS> P C T  O t G V  FFM TI33 C V  P F M  U J C V  TH/U 1 

f.. 

ANALYSTS: HeT*MILI+ARDrRrJoKNIGHTrA.JeEARTELr 
J . P . h ' E M I . . j I N G r  R e J . l ~ ' E I ' f E ~  R , J . V I N t J O L A , E * E F . A N C T  c, 

NOTES: 1 ) C V = C O E F F e  OF V A R I A ' T I O N  = O N E  STANDARD C E V I A T I O N ,  EASED ON 
C O U N T I N G  S T A T 1  S ' T I C S r  E X P R E S S E E  A S  F E R C E N T A G E  OF C O N C E N T R A T I  ON. -, 

2 )  C O N C E N T R A T I O N S  \*!ITH CV >3@Z ARE ENCLOSED I N  FARENTHESES AND C,,, 

S H O U L D  N O T  E E  C O N S 1  C E R E D  E E L  I A B L E .  



@ 

I:'! bLi iC EL13 t , ' O o  t ' T ( G i ( i 2  1 I - C T  0, C l '  I-Ft.1 t ' r C ! '  T h / U  



L'pdtTEE s7AI-t-S 

DEPAR TMEN'T OF 7-f-1E INTERIOR 

G E O L O G I C A L  S U R V E Y  

O f  l l c c  of Cuer.;y Eesourcus 
Brmcil of 1311 ~ f l i d  GAD I<CEIOUICCB 

iLxi.1 Stop 940 
!fay 16, 1979 

Dr. .J:m~fi F i r b y  
Deip i?r hnan t of (::c? s logy. 
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S i x  s a m p l e s  f r o m  v a r i o u s  l o c a l i t i e s  i n  Nevada w e r e  e x a m i n e d  f o r  p o l l e n  
a n d  d i a t o m s .  Sample V e r d i  No, 1 B i s  a  coab f r o m  t h e  s a n d s t o n e  a t  
H u n t e r  Creek  ( T r u c k e e  Fm.?). I t s  l o c a l i t y  i s  S E  1 / 4 ,  NW 1 / 4  N E  1 1 4  Sec 9 ,  
T19NI R18EI l a t i t u d e  39  d e g r e e s  3 1  m i n u t e s *  I S  s e c o n d s  n o r t h ,  l o n g i t u d e  
1 1 9  d e g r e e s  57 m i n u t e s ,  3 0  s e c o n d s  w e s t .  The s a m p l e  was a s s i g n e d  p o l l e n  
l o c a l i t y  number I357188 and  d i s t o m  l o c a l i t y  number  23117-1.  

T h i s  s a m p l e  h a s  a b u n d a n t *  w e l l - p r e s e r v e d  p o l l e n .  The f o l l o w i n g  t y p e s  
w e r e  r e c o g n i z e d .  

C u p r e s s a c e a e  
FAGUS? 
QUERCUS 
ABIES 
PINUS (common) 
G R A M I N E A E  
ARTEMISIA (common) 
SALIX 
C h e n o p o d i a c e a e  
Cornpos i tae  
EPWEDRA 
JUGLANS? 
FRAXINUS 
C y p e r a c e a e  

The s i l i c e o u s  m i e r a f o s s i l s  a r e  r e p r e s e n t e d  b y  d i a t o m s *  s p o n g e  s p i c u l e s  
and  ch rysomonad  c y s t s .  The l a t t e r  d o m i n a t e  a n d  t h e  d i a t o m s  a r e  p o o r l y  

1 p r e s e r v e d .  The f o l l o w i n g  t y p e s  w e r e  seen .  

BESMOGONIUM sp.  c f .  B ,  RABENHORSTIANUM 
NAVICULA SEMEN 
EUNOTIA PECTINALIS 
PINNULARIA 
HANTZSCHIA A M P H I O X Y S  v. V I V A X  
EUNOTIA PECTINALIS v ,  MINOR 
EUNOTIA PECTINALIS V .  UNDULATA 
STAURONEIS PHOENICENTHON 

ORT NOT TO BE QUOTED OR PARAPHRASED I N  PUBLlCATiON WlTHOUT A F INAL RECHECK 
PALEONTOLOGY AND STRATIGRAPHY BRANCH. 
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EUNOTIA PRAERUPTA 
PIMNULARIA a f f .  P. CYMBELLQIDES 
CYMBELLA M E X I C A N A  

I 

I The p o l l e n  f r o m  t h i s  s a m p l e  s u g g e s t s  a n  uDper  T e r t i a r y  age  f o r  t h e  
' d e p o s i t .  The c o m p a r a t i v e  abundance  o f  c o n i f e r  s p e c i e s I  p a r t i c u l a r l y  1 PINUSI and  l a r g e  amoun ts  o f  ARTEMISIA p o l l e n  i n d i c a t e s  t h a t  a  g e n e r a l l y  

/ d r y  e n v i r o n m e n t  p r e v a i l e d .  A f e w  n e s o p h y t i c  s p e c i e s ,  s u c h  as  JUGtANS 
I and FRAXINUS a r e  s t i l l  p r e s e n t ,  h o w e v e r .  B a s e d  o n  t h e  g e n e r a t  and  

p e r h a p s  s i m p l i s t i c  m o d e l  o f  c l i m a t i c  change  t h r o u g h  t i m e  i n  w e s t e r n  
Nevada,  t h i s  f l o r a  s h s u t d  p o s t d a t e  s a m p l e  L e w i s  No. 'I B o f  t h e  Coat  
V a l l e y  F o r m a t i o n  w h i c h  c o n t a i n s  l a r g e r  numbers  o f  t e n p e r a t e  m e s o p h y t i c  
p l a n t  p o l l e n  t y p e s .  My g u e s s  i s  t h a t  i t  couCd be e a r l y  P l i o c e n e  i n  t h e  
o l d  s e n s e  o f  t h e  t e r m  ( w h i c h  was u s e d  t o  e s t a b l i s h  t h e  m o d e l  j u s t  
m e n t i o n e d ) .  W o l f e  ( 1 9 6 4 )  shows t h e  V e r d i  f l o r a  o f  a h i s  a r e a  t o  be o f  
H e m p h i l l i a n  age w h i c h  sounds  r e a s o n a b l e .  The o n l y  p r o b l e m  i s  t h a t  i t  
i s  n o t  c l e a r  i f  t h e  s a m p l e  a n a l y z e d  came f r o m  t h e  C o a l  V a l l e y  F o r m a t i o n I  
t h e  T r u c k e e  F o r m a t i o n  ( a s  s u g g e s t e d  i n  t h e  s u b m i t t a l  f o r m l t  o r  f r o m  t h e  
V e r d i  p l a n t  t o c a t i t y .  A x e L r o d  ( 1 9 5 8 )  r e p o r t s  L i g n i t e s  i n  t h e  C o a l  
V a l l e y   formation^ b u t  d o e s  n o t  document  t h e i r  s t r a t i g r a p h i c  d i s t r i b u t i o n .  

; The good  p r e s e r v a t i o n  o f  p o l l e n  and  t h e  a b u n d a n c e  o f  d i a t o n i t e s  i n  t h e s e  . 
; s e c t i o n s  makes t h e m  i n t e r e s t i n g  f o r  f u r t h e r  s t u d y .  
i 

1 Because  t h e r e  a r e  s o  few s t u d i e d  d i a t o m i t e s  o f  known ageI  j t  i s  n o t  
" o s s i b l e  t o  i n t e r p r e t  t h e  o c c u r r e n c e  o f  PINNULARIA sp. a f f .  P, 

CYMBELLOIDES i n  a b i o s t r a t i g r a p h i c  s e n s e .  T h i s  t a x s n  i s  known f r o m  t h e  
P l i o c e n e  o f  s o u t h e a s t e r n  USSR, b u t  t h e  c l o s e l y  r e l a t e d  P. CYMBELLOIDES 

' i s  a b s o  r e p o r t e d  f r o m  t h e  M i o c e n e  o f  t h e  same r e g i o n .  
I 

The d i a t ~ m s  i n  g e n e r a l  i n d i c a t e  s h a l l o w l  swampy w a t e r  o f  l ow  pH. 

Sample Tonopah SF-2 was f o u n d  t o  b e  b a r r e n  o f  p o l t e n .  I t  was n o t  
e x a m i n e d  f o r  d i a t o m s .  T h i s  s a m p l e  came f r o m  38  d e g r e e s ,  11 m i n u t e s ,  
45 s e c o n d s  n o r t h  l a t i t u d e  and  1 1 7  d e g r e e s ,  1 5  m i n u t e s ,  2 0  s e c o n d s  w e s t  
l o n g i t u d e .  I t s  l o c a t i o n  i s  i n  Nye C o u n t y l  Nevada,  T4NI R42EI S e c t i o n  
1 5  ( u n s u r v e y e d ) .  I t  was f r o m  n e a r  t h e  B a r s t o v i a n  l o c a l j t y  o f  Henshaw 
( 1 9 4 2 )  and c o l l e c t e d  f r o m  t h e  S i e b e r t  T u f f  o f  M i o c e n e - P l i o c e n e  age.  @ 

( -  - " 
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Sample  Tonopah  SF-2 ( c o n t i n u e d )  ; I 
I 
I 

The s a m p l e  l o c a l i t y  i s  l o c a t e d  o n  t h e  Tonopah 2 d e g r e e  q u a d r a n g l e .  
I 

Sample  E l  D o r a d o  Canyon M i n e  No, 1 0 was e x a m i n e d  f o r  p o l l e n  a n d  
d i a t o m s .  I t  was a s s i g n e d  p o l l e n  l o c a l i t y  number  D5719# and  d i a t o m  
l o c a l i t y  number  231177-2 .  The s a m p l e  came f r o m  a coak dump o f  t h e  
E l  Q o r a d o  Canyon C o a l  M i n e  f r o m  p r e s u m e d  M i o c e n e  s e d i m e n t a r y  r o c k s .  
The l o c a l i t y  i s  o n  t h e  Reno 2 d e g r e e  q u a d r a n g l e  i n  T14Nr R22E; 
L a t i t u d e  36 d e g r e e s  6 m i n u t e s l  a n d  1 0  s e c o n d s  n o r t h ,  k o n g i t u d e  119 
d e g r e e s ,  33 n i n u t e s r  and 39  s e c o n d s  w e s t .  She p o l t e n  i n  t h i s  s a m p l e  
i s  p o o r l y  p r e s e r v e d l  b u t  t h e  i o l h o w i n g  t y p e s  c o u e d  be r e c o g n i z e d .  

PPNUS ( d o m i n a n t )  
P I C E A  
A B I E S ?  
BUERCUS (common) 
ALNUS 
C u p r e s s a c e a e  t y p e  
G o m p o s i t a e  

The  s a m p l e  h a s  b e r y  p o o r l y  p r e s e r v e d  d i a t o m s .  Some r a t h e r  c o r r o d e d ,  
g h o s t - l i k e  s p e c i m e n s  o f  MAVICULA SEMEN h a v e  a p p a r e n t l y  b e e n  p r e s e r v e d  
b y  a n  o r g a n i c  c o a t i n g  w h i c h  t h e y  a c q u i r e d  s o m e t i m e  a f t e r  d e p o s i t i o n .  
Today  t h i s  s p e c i e s  i s  f o u n d  i n  a q u a t i c  moss v e g e t a t i o n *  and  i n  swamps 
o r  swampy meadows w h i c h  w o u l d  a p p e a r  t o  b e  a p p r o p r i a t e  e n v i r o n m e n t s  
f o r  t h e  f o r m a t i o n  o f  c o a l .  

The p o l b e n  d o e s  n o t  r e f u t e  a  M i o c e n e  age  f o r  t h e  s a m p l e ,  b u t  t h e  
l a c k  o f  t e m p e r a t e  d e c i d u o u s  t r e e  s p e c i e s  i m p l i e s  a  somewhat y o u n g e r  

I 

a g e  f o r  t h i s  s a m p l e  t h a n  L e w i s  No. 1 B. I t  i s  p a s s i b r e  t h a t  t h e  f l o r i s t i c  
d i f f e r e n c e s  c o u l d  b e  e x p l a i n e d  b y  p a l e o  e l e v a t i o n .  6l 

I 
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Sample C o a l d a l e  No. ? B came f r o m  t h e  NE 114  o f  S e c t i o n  2 9 ,  T2N,  R3fE,  
I t s  l o n g i t u d e  i s  117 d e g r e e s s  52 m i n u t e s l  40 s e c o n d s  w e s t ;  and i t s  
l a t i t u d e  i s  30 d e g r e e s ,  00 m i n u t e s ,  and 1 0  s e c o n d s  n o r t h .  I t  i s  
l o c a t e d  on t h e  Tonopah 2 d e g r e e  q u a d r a n g l e  i n  E s m e r a l d a  C o u n t y ,  Nevada. 
The s a m p l e  i s  a  c o a t  f r o m  t h e  o u t c r o p  o f  t h e  E s m e r a l d a  F o r m a t i o n  o f  
M i o c e n e  o r  P l i o c e n e  age. 

The s a m p l e  was b a r r e n  o f  d i a t o m s .  The s a m p l e  c o n t a i n e d  p o o r l y  p r e s e r v e d  
( d e g r a d e d )  p o l l e n .  The f o l l o w i n g  t y p e s  w e r e  n o r e d .  

PINUS 
PICEA 
QUERCUS 
ALNUS 
M Y R I C A  t y p e  

O t h e r  p o l l e n  t y p e s  may b e  p r e s e n t p  b u t  t h e  p r e s e r v a t i o n  i s  t o o  p o o r  I 
I 

t t o  p e r m i t  r e l i a b l e  i d e n t i f i c a t i o n .  

The E s m e r a l d a  f o r m a t i o n  i s  c o n s i d e r e d  t o  be  C l a r e n d o n i a n  i n  age 
( W o l f e l  1 9 6 4 1 .  The p o l l e n  e v i d e n c e  d o e s  n o t  r e f u t e  t h i s  p o s s i b l i l i t y ,  
b u t  t h e  a p p a r e n t  i a c k  o f  t e m p e r a t e  d e c i d u o u s  t r e e  t y p e s  s u g g e s t s  a 
s l i g h t l y  d r i e r  c l i m a t e  t h a n  i s  c h a r a c t e r i s t i c  o f  t h e  C o a l  V a t l e y  Fo rm- " '  a ~ l o n .  
T h i s  may b e  due t o  l o c a l  g e o g r a p h i c  o r  c l i m a t i c  d i f f e r e n c e s ,  o r  t h e  
E s m e r a l d a  F o r m a t i o n  may be  somewhat y o u n g e r  t h a n  t h e  C o a l  V a l l e y  F o r m a t i o n .  
U n f o r t u n a t e l y ,  t h e  p o o r  p o l l e n  p r e s e r v a t i o n  makes s u c h  comments q u i t e  
t e n t a t i v e .  I 

I 

1 

Sample Gamma No. I B came f r o m  V16NI R37Ep c e n t e r  o f  s e c t i o n  35 i n  
C h u r c h i l l  C o u n t y ,  Nevada.  I t  i s  f r o m  L o n g i t u d e  117 d e g r e e s *  46 m i n u t e s .  
50 s e c o n d s  w e s t ,  and  l a t i t u d e  39 d e g r e e s  1 2  m i n u t e s ,  35 s e c o n d s  n o r t h .  
The l o c a l i t y  i s  o n  t h e  M i l l e t t  2 d e g r e e  q u a d r a n g l e .  The s a m p l e  was 
c o l l e c t e d  f r o m  an o u t c r o p  o f  p resumed P l i o c e n e  s e d i m e n t a r y  r o c k s ;  t h e  
l i t h o l o g y  i s  c o a l .  I t  h a s  b e e n  a s s i g n e d  p o l l e n  l o c e L i t y  number  0 5 7 2 1  
and d i a t o m  l o c a l i t y  number  231177-3. iil 

RT NOT TO BE QUOTED OR PARAPHRASED IN PUBLICATION WlTHQUT A FINAL RECHECK 
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Sample  Gamma No. 1 0  ( c o n t i n u e d 9  

I 

T h i s  s a m p l e  c o n t a i n s  w e l l  p r e s e r v e d ,  a b u n d a n t  p o l l e n .  The f o l l o w i n g  
I 

t y p e s  w e r e  r e c o g n i z e d ,  I 
PPNUS (common) 
PICEA 
ABIES (common) 
PTEROCARYA 
M Y R I C A  t y p e  
QUERCUS (common) 
GRAMINEAE ( v e r y  common) 
SAL IX?  
SPARGANIUM-TYPHA 
BETULA 
C A R Y A  
ALNUS 
ULMUS-ZELKOVA 

I 

The p o l l e n  a s s e m b l a g e  s u g g e s t  a  m i d  M i o c e n e  a g e  f o r  t h e  samp le .  I t  i s  
s i m i l a r  i n  many r e s p e c t s  t o  t h e  a s s e m b l a g e  f r o m  L e w i s  No. 1 t i ,  and may 
b e  t i m e  c o r r e l a t i v e  t o  i t .  Because i t  i s  s e l d o m  p o s s i b l e  t o  e x a c t l y  
r e l a t e  a  p o l l e n  a s s e m b l a g e  t o  a m e g a f o s s i l  f l o r a l  assemb lage ,  i t  may 
b e  somewhat m i s l e a d i n g  t o  s u g g e s t  age a s s i g n m e n t s  f r o m  p o l l e n  d a t a  a t o n e .  
I t  w o u l d  be  w o r t h w h i l e  t o  l o o k  f o r  p l a n t  m e g a f o s s i l s  i n  t h i s  a r e a .  

D i a t o m s  a r e  a b u n d a n t  and  w e l l  p r e s e r v e d .  The f o l l o w i n g  s p e c i e s  were  
r e c o g n i z e d .  

PINNULARIA V I R I D l S  ( compare  w i t h  P. ANGULOCOSTATA9 
! 
i 

PINNULARIA sp.  a f f .  P. CYMBELLOIDES i 
STAURONEIS A N C E P S  I 

STAURONEIS PHOENICENTRQN f .  GRACILIS i I 
STAURONEIS LAURENBURGIANA 
PINNULARIA N O D O S A  1 
EUNOTIA CURVATA i 
FRAGI LARIA V I R E S C E N S  , I 
NAVICULA SEMINULUM a 

I 

I 
! 

REPORT NOT TO BE QtJOTED OR PARAPHRASED I N  PUBLICATION WITHOUT A FINAL RECHECK BY THE 
PALEONTOLOGY AND STRA rlGHAPHX BRANCH. 



REPORT ON REFERRED FOSSILS 

..................... 

-.-- List i,,> i71 ............ 

[ SiiSiiriitGRnPntc. I SHIPMENT 
RANGE 

L-" 

GENERAL 
LOCALITY 

t~~l)tJ'\ lTV . . . . .  Pl?<>Vlb!l:F, .......... S r  A ,  rTC 1 -.------I REGION -. 
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OR AREA RECEIVED 

i -- - - a-- - - 
KINDS OF - - - - - - - - - -- - / STATUS - - - -- 
FOSSI LS 1 OFWORK , 

.... ...... ................. - -* " 4 0  Y Y H  

RTED ' 
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NAVICULA sp.  c f .  N. FRAGILARIOIDES 
NAVICULA ELGINENSIS? 
ACHNANTHES EXIGUA 
MELOSIRA I T A L I C A  ssp .  s u b a r c t i c a  
MELOSIRA sp .  c f ,  M.  INTERRUPTA 
GOMPHONEMA PARYULUM v. MICROPUS 
GOMPHONEMA DICNOTOMUfiI 
NIYZSCHIA VXTREA 

The MELOSIRA s p e c i e s  d o m i n a t e  t h e  s a m p l e I  a n d  FRAGILARIA VIRESCENS 
i s  q u i t e  a b u n d a n t .  T h e s e  s p e c i e s  s u g g e s t  t h e  p r e s e n c e  o f  s l i g h t l y  
d e e p e r  w a t e r  n e a r b y  t h 2 n  c a n  be  i n f e r r e d  f a r  ;one o f  t h e  o t h e r  c o a i y  
s a m p l e s .  The s e v e r a l  s p e c i e s  o f  PINMULARIA a n d  s p e c i m e n s  o f  EUN053A 
i n d i c a t e  somewhat a c i d i c  w a t e r .  Some s p e c i e s  a p p e a r  t o  b e  r e l a t e d  t o  
M i o - P l i o c e n e  f o r m s  f r o m  t h e  USSRI b u t  s t  p r e s e n t  t h e y  p r o v i d e  l i t t l e  
i n f o r m a t i o n  a b o u t  t h e  age o f  t h e  samp le .  

Sample  L e w i s  No. ? B  was e x a m i n e d  f o r  p o l l e n  a n d  d i a t o m s ,  I t  was 
a s s i g n e d  p o l l e n  l o c a L i t y  number 05722  a n d  d i a t o m  k o c a l i t y  number  
231177-4 .  The s a m p l e  was c o l l e c t e d  f r o m  a  c o a l  d e p o s i t  i n  t h e  L e w i s  
C o a l  M i n e ,  L o c a t e d  a t  3 8  deg.  3 0  rn in.  40  s e c .  n o r t h  L a t i t u d e I  1 1 8  deg.  
5 4  m in .  SO s e c .  w e s t  l o n g i t u d e .  I t  i s  o n  t h e  W a l k e r  l a k e  2 d e g r e e  
q u a d r a n g l e  i n  T ~ N I  R27Et s e c t i o n  36  n e a r  t h e  c e n t e r  o f  t h e  s e c t i o n ,  
L y o n  C o u n t y p  Nevada. The s a m p l e  i s  f r o m  t h e  C o a l  V a l l e y  F o r m a t i o n .  
The s a m p l e  c o n t a i n s  c o m p a r a t i v e l y  w e b l - p r e s e r v e d  p o l l e n ;  t h e  f o t t o w i n g  
t y p e s  w e r e  n o t e d .  

SPARGANIUM o r  TYPHA v e r y  common 
QUERCUS v e r y  common 
ULMUS-ZELKOVA common 
G r a m i n e a e  v e r y  common 

' PTEROCARYA 
JUGLANS 
M y r i  c a c e a e  
ALNUS 
C y p e r a c e a e  
ABIES 

CONTINUED I N  OBG-77-5Db a 
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I 
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I 

. ... . -  .-. _./ 

i 

CONTINUED F R O M  0&G-775Da 
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I 

PPCEA common 
PINUS 
EPHEDRA 
C A R Y A  
FRAXINUS 

T h i s  p o l t e n  a s s e m b l a g e  shows s i m i l a r i t i e s  t o  s e v e r a t  M i o c e n e  m i c r o f o s s i h  
f l o r a s  o f  t h i s  r e g i o n  i n  Nevada--see W o l f e l  1964. T h e  c l o s e s t  
r e l a t i o n s h i p s  seem t o  be w i t h  t h e  F i n g e r r o c k  and S t w a r t  S p r i n g  f l o r a s  
w h i c h  a r e  c o n s i d e r e d  t o  be  H e m i n g f o r d i a n  and  B a r s t o v i a n  i n  age 
r e s p e c t i v e l y .  W o l f e  ( 1 9 6 4 )  i n d i c a t e s  t h a t  t h e  Coa t  V a l l e y  F o r m a t i o n  
i s  C l a r e n d o n i a n  i n  age. P r o b a b l y  t h e s e  d e p o s i t s  w i l l  f l o a t  a r o u n d  a  
b i t  unti h r a d i o m e t r i c  ages  a r e  a v a i l a b l e  f o r  them,  The p o l l e n  d a t a  
s u g g e s t s  t h a t  t h i s  samp le ,  w h i c h  came f r o m  t h e  C o a l  V a l l e y  F o r m a t i o n  
i s  l i k e l y  t o  b e  o f  p r e - C l a r e n d o n i a n  age. 

The d i a t o m  f l o r a  i s  m o d e r a t e t y  w e l t  p r e s e r v e d .  The f o l l o w i n g  t y p e s  
were  r e c o g n i z e d ,  

PPNNULARIA sp. a f f .  P. CYbtBELLOIDES 
PINNULARIA V I R I D I S  
NAVICULA ELGINENSIS v ROSTRATA 
NAVICULA AMPHIBOLA 
CYMBELLA EHRENBERGII 
PINNULARIA MESOLEPTA v. ANGUSTA 
MELOSIRA ITAL ICA 
MELOSIRA sp. c f .  M .  INTERRUPTA 
EUNOTIA s p a  
FRAGILARIA VIRESCENS 

These d i a t o m s  a r e  g e n e r a l l y  c h a r a c t e r i s t i c  o f  s h a l l o w l  c i r c u m n e u t r a l  
w a t e r ,  a l t h o u g h  MELOSIRA ITAL ICA c a n  b e  p l a n k t o n i c  and c o u l d  t h e r e f o r e  
i n d i c a t e  somewhat d e e p e r  w a t e r .  I h a v e  f o u n d  MELOSIRA sp .  c f .  M. 
PNTERRUPTA i n  H o l o c e n e  p e a t s  o f  c e n t r a l  M e x i c o ,  

W i t h  t h e  e x c e p t i o n  o f  PINNULARIA sp.  a f f ,  P. CYMBELLOIDES, t h e  o t h e r  
s p e c i e s  a r e  common modern  f o r m s .  A c l o s e l y  r e l a t e d  f o r m ,  P. 3 
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, 
i Samp le  L e w i s  No. 1 B  ( c o n t i n u e d )  

I 
C Y M B E L L O I D E S I  was d e s c r i b e d  f r o m  M i o c e n e  d e p o s i t s  s u r r o u n d i n g  Lake 
Khanka  i n  s o u t h e a s t e r n  2 u s s i a  ( n e a r  V l a d i v o s t o k ) .  U n f o r t u n a t e l y  t h e s e  
d e p o s i t s  a r e  n o t  d a t e d  s o  t h e  s p e c i e s  i s  n o t  y e t  much h e l p  i n  age  

I a s s i g n m e n t .  

R e f e r e n c e  

W o l f e ,  J. A , ,  1 9 6 4 ,  M i o c e n e  f l o r a s  f r o m  F i n g e r r o c k  Wash. s o u t h w e s t e r n  
Nevada: U S G S  P r o f .  P a p e r  454-MI 36 p. 2 

J .  P l a t t  B r a d b u r y  

@ \ 
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