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BEDROCK GEOLOGY 

The oldest unit in the map area, a thin structural sliver of radiolarian 
chert and tuffaceous sandstone (PzJc) near Deadwood Creek, correlates with 
Paleozoic through Jurassic Innoko Terrane lithologies to the northeast 
(Bundtzen and Laird, 1983a; Chapman and others, 1982). The major strati- 
graphic units in the map area are poorly exposed sandstone, shale, and silt- 
stone of the Kuskokwim Group (Cady and others, :955), which ranges in age 
from late Early to Late Cretaceous. In the study area two different sections 
of the Kuskokwim Group are juxtaposed along the Nixon-Iditarod fault, which 
bisects the area into two regions. Layered rock units southeast of the fault 
cornprize a folded section of undifferentiated turbidites, shallow marine, and 
nonmarine clastic deposits at least 3,500 m thick that are not subdivided 
because of general lack of adequate bedrock control. The 2,700 m thick, 
Kuskokwim Group section northeast of the Nixon-Iditarod fault can be sub- 
divided into mappable units and is very similar to the stratigraphic section 
described by Bundtzen and Laird (1983a) 60 km to the northeast (fig. 1). 
Units interfinger laterally and vertically. The oldest recognized Cretaceous 
unit consists of shale, siltstone, and fine-grained lithic sandstone 
deposited in a distal to midfan turbidite environment. Distinctive calcareous 
turbidites rich in Inoceramus shell fragments and plant fragments (Ktls, Ks 
units) overlie fine grained clastics (Ksh). Increasing amounts of flora 
rich, medium to coarse grained pebble bearing lithic and sublithic sandstone 
(Kcs), and volcaniclastic sandstone (Ksv), appear progressively higher in the 
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flute casts suggest a cl;arse (perb.aps :?ner) turbidite far deposit~~r.~: 
facies. ?;ear the top of t!:, section, re I atil~el>. clean quarczose sandst~r:~, 
plant rich shale, and absence of turbidity current indicators of t 5e  Kfss 
unit are features interpreted as forming ic a sarginal to shallow marine ( o r  
nonmarine) environment, probably a shoreline facies. Similar units to the 
northeast and southwest contain leaf beds 2nd coal seams (Mertie, !936; 
Tatton and others, 1976; Bundtzen ar . l  Gilbert, 1983). 

Sparce paleocurrent data from high energy flow regime structures in 
turbidites (Ktls, Kss, Kcs) suggests southwesterly or westerly current direc- 
tions; however, current directions from low energy flow regime indicators in 
the Kfss unit are dominantly northeasterly (table 5). 

Overlying the Cretaceous clastic rocks are subaerial volcanic rocks t h ~ t  
range from 300-500 m thick. The volcanic pile is part of a 400 km2 volcanic 
field that is best exposed in the Beaver Nountains to the north (Bundtzen and 
Laird, 1982). Five mappable units range in composition from rhyolite to 
basalt, but porphyritic to conporphyritic varieties or pyroxene andesite pre- 
dominate. The basal unit ccmposed of altered andesite-dacite (Kvt) contains 
interbedded sublithic sandstone and shale identical to lithologies in the 
underlying lithic to sublithic sandstone (Ks), which suggests conformity 

- between the Kuskokwim Group and overlying volcanic rocks. The Kvt unit is 
successively overlain by intermediate volcanic rocks (Kvi), porphyritic 
andesite (Kvpi), volcanic agglomerate (Kva), and mafic volcanic rocks, mainly 
olivine-augite basalt (Kvm). 

Four small 2-4 km2 monzonite to quartz monzonite plutons intrude the 
volcanic rocks near Maybe, Willow, and Moore Creeks, and a fifth intrudes 
sedimentary rocks on the south flank of Canelback Mountain. Hornfels 
aureoles extend approximately $ km from the contact zones of the plutons. 
The three northernmost plutons are crudely aligned in a 12 km long, north- 
trending zone that extends from the Xixon-Iditarod fault zone at Moore Creek 
to Moose Creek, suggesting emplacement control along a cross-fracture system. 

Whole rock major-oxide chemical analyses and CIPW norms for igneous 
rocks in the map area (table 4) are similar to analyses previously published 
Erom rocks to the north (Moll and others, 1981; Bundtzen and Laird, 1982, 
1983a, 1983b). ~ndesite,' rhyolite, and quartz-monzonite show broad calc- 
alkaline trends, and the monzonitic stocks and plutons are subalkaline and 
undersaturated. Basalt and basaltic andesite have higher than average alkali 
content and usually contain both normative and modal olivine and occasionally 
normative nepheline . Corundum- normative dacite to alaskite domes or sills 
intrude the Nixon-Iditarod and Moore Creek fault zones both within and north 
of the map area. Bundtzen and Swanson (1984) suggest that, overall, the 
suite is alkali-calcic and occupies a transitional chemical suite between 
calc-alkaline and alkaline rocks. 

Potassium-argon biotite, hornblende, plagioclase, and whole-rock ages 
range from 58-75 m.y. (table I ) ,  typical of those reported Erom coeval 
volcanic and plutonic units in the Medfra area (Moll and others, 1981) and 
Innoko-Takotna areas (Bundtzen and Laird, 1982, 1983a). 



Quaternary d'eposits ari. subdil.rided cr. the 3as:.s of phctog?c!:ci;y ar.d 
ground reconnaissance. Y o s t  of the study n r e a  was not glaciated 6r : s ing  
Pleistocene tine; however, t h e  2,700- to 3 ,  GGO-ft-high upland zreas at tile 
headwaters of Maybe and >loore Creeks and at the head of Montana Creek on 
Camelback Mountain were probably occupied by at least three small valley 
glaciers. Modified cirque morphology suggests correlation with the early 

,Wisconsinan Bifurcation Creek glaciation in the nearby Beaver Xountains 
(Bundtzen, 1981). 

Tertiary-Quaternary uplift along the Sixon-Idirarod fault accelerated 
erosion of old pediment surfaces ar.d terrace alluvium. On Fourth of July and 
Willow Creeks, extensive aprons of alluvium and co.Lluvium were deposited 
where the streams emerge From upland source areas. Evolution of a fan-terrace 
complex (Qft) along the trace of the Sixon-Iditarod fault may have important 
significance for concentration of heavy-mineral placers near Moore Creek. 
Kidespread deposits of organic silt are accumulating over lowland areas, and 
thermokarst processes are modifying these and var:ious undifferentiated 
Quaternary deposits in the study area. 

STRUCTURAL GEOLOGY 

Volcanic and sedimentary rocks northwest of the ~ixon-Iditarod fault 
have been folded into broad, open, northeast-trending synclines and 
anticlines with amplitudes of 2 to 3 km; plunge directions of these fold 
structures are unknown. Extensive Quaternary cover prevented detailed fold 
analysis southeast of the Xixon-Iditarod fault; however, airphoto trends and 
overturned bedding attitudes suggest significant compressional stress was 
directed at lithologies within the wedge shaped block between the Moore Creek 
and Nixon-Iditarod Faults. Columnar jointing in sorue outcrops of andesite 
(Kva) and basalt (Kvm) indicates that volcanic flows were deposited in a 
subaerial environment that post-dated marine deposirion of Kuskokwim Group 
sedimentary rock units. The Nixon-Iditarod fault, a major strike-slip 
feature in western Alaska, juxtaposes volcanic rocks against Kuskokwim Group 
clastic units through much of the map area. Airphoto analysis indicates that 
a prominent escarpment cuts Quaternary fan-terrace and undifferentiated 
deposits from Moore Creek to Fourth of July Creek, which suggests Holocene 
activity. Airphoto analysis also indicates distinctive right lateral drag 
along the trace of the Moore Creek fault, and is evidenced by deformed 
bedding near Banner Creek on plate 1. 

ECONOMIC GEOLOGY 

The mineral deposits of economic significance include the gold-cinnabar- 
chromite placer deposits on Yoore, Fourth of July, and Deadwood Creeks, the 
Broken Shovel silver-gold lode, and sand and gravel deposits in tailings at 
Moore Creek. Geochemical results of a reconnaissance chip-sampling program 
are reported in table 2; samples are from ferricrete gossan zones in volcanic 
and plutonic rocks, mineral prospects, and fault zones. We emphasize that 
most of the sampling was neither uniform nor representative; however, chip- 
channel samples collected at the Broken Shovel lode prospect are believed to 
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i n  o r i g i n  o r  may be t h e r e a l  a l t c ~ a t i o n  r e i a t e d  t o  the  p l u ~ c ~ ; s  cn >Lap?? z r ?  
Willow Creeks. 

The Eroken Shovel lode  ( n o .  33 ,  t a b l e  2 ,  p l .  I )  i s  a t e t r a h e d r i c e -  
a r s r n o p y r i t e  t s c h e e l i t e  quar tz - tourmal ine  v e i n  hos ted  i n  a l t e r e d  monzonite 
of  t h e  Moore Creek p l u t o n .  I t  was d i scovered  and exp lo red  by Warner Stewart  
of  F l a t  sometime p r i o r  t o  World War 11. The d e p o s i t  was c r o s s c u t  by two l a r g e  
t r e n c h e s  i n  1981. The zone i s  1-4 m t h i c k  and can be t r a c e d  a l o n g  s t r i k e  f o r  
a t  l e a s t  100 m ,  and i s  obscured by vegetation and co l luv ium on bo th  ends.  T h e  
v e i n  d i p s  s t e e p l y  t o  t h e  s o u t h e a s t  and has  s h a r p  c o n t a c t s  w i t h  enc los ing  
monzonite.  The m i n e r a l i z e d  q u a r t z  and t o u r n a i i n e  gangue i n c l u d e s  5  t o  10 pe r -  
c e n t  t o t a l  s u l f i d e s .  X r s e n o p y r i t e  is  commonly a l t e r e d  t o  s c o r o d i t e ,  and 
m a l a c h i t e  s t a i n s  a r e  common around t e t r a h e d r i t e  g r a i n s .  F l u i d  i n c l u s i o n  homo- 
g e n i z a t i o n  t e m p e r a t u r e s  from q u a r t z  i n  the  s h e a r  zone r a n g e  from 254" t o  
380°C and average 297°C (N=14).  The v e i n  i s  s i m i l a r  i n  minera logy ,  s t r u c -  
t u r a l  s t y l e ,  and m e t a l  c o n t e n t  t o  t h e  Cirque and T o l s t o i  d e p o s i t s  d e s c r i b e d  
by Bundtzen and L a i r d  (1982) t h a t  occur 4 5  km n o r t h ,  and t o  t h e  Golden Horn 
d e p o s i t  a t  F l a t  60 km t o  t h e  southwest  (Bundtzen and G i l b e r t ,  1983).  A l l  G F  
t h e s e  d e p o s i t s  c o n t a i n  c o p p e r ,  s i l v e r ,  g o l d ,  t u n g s t e n ,  and minor bismuth o r  
t i n ,  and a r e  l o c a l i z e d  w i t h i n  r e c e n t l y  unroofed c o p u l a s  of d i f f e r e n t i a t e d  
p l u t o n s  o r  s t o c k s  i n t r u d i n g  t h e  Cretaceous  c l a s t i c  s e c t i o n  (Bundtzen and 
Swanson, 1984). 

A 300 m2 a r e a  of d i s t i c c t i v e  green t o  l i g h t  b l u e ,  chalcedony v e i n s  c u t  
a l t e r e d  v o l c a n i c  r o c k s  (Kvt u n i t )  n e a r  t h e  head of Moose Creek (map nos.  2 - h ;  
t a b l e  2;  p l .  I ) .  The v e i n s  va ry  from 2-20 cm wide b u t  c o u l d  n o t  be t r a c e d  
a l o n g  s t r i k e  because  much of  t h e  m a t e r i a l  i s  c o n t a i n e d  i n  f r o s t  r i v e n  rubb le .  
Samples of the b l u e  chalcedony have been p o l i s h e d  i n  t u m b l e r s  r e s u l t i n g  i n  
handsome s t o n e s  s u i t a b l e  f o r  show o r  jewelry .  Agate l o c a l i t i e s  i n  v o l c a n i c  
agglomerate  a r e  a l s o  i n d i c a t e d  on p l a t e  1. 

Anomalous copper ,  l e a d ,  z i n c ,  and s i l v e r  occur  i n  f a u l t  b r e c c i a s  and 
c o n t a c t  zones of t h e  Camelback Mountain p lu ton  (nos .  38-40, t a b l e  2 ;  p l .  1 ) ;  
however, no p l a c e r  g o l d  c o n c e n t r a t i o n s  a r e  known downstream from these  
m i n e r a l i z e d  a r e a s .  

V i r t u a l l y  a l l  m i n e r a l  p r o d u c t i o n  i n  the  a r e a  h a s  been d e r i v e d  from gold 
p l a c e r s  a t  Moore Creek.  Nevada Gulch and Moore Creek were hand mined 
i n i t i a l l y  i n  1913 and c o n s t i t u t e  t h e  o r i g i n a l  d i s c o v e r i e s  i n  t h i s  subun i t  of 
t h e  I d i t a r o d  mining d i s t r i c t .  During t h e  1920s,  1930s,  and 1940s,  Finnish  
immigrants ,  Ut i l la  and Y u t u r i  mined lower benches and modern s t r e a m  a l luv ium 
on Moore Creek f o r  a  d i s t a n c e  of n e a r l y  2 km. During t h i s  t i m e  about  20,000 
ounces  of p l a c e r  go ld  were recovered  mainly from t h e  p e r i o d  1935-43. J o e  and 
J u l e s  S tuver  mined bench g r a v e l s  near t h e  p r e s e n t  camp d u r i n g  t h e  1950s and 
1960s. T o t a l  go ld  p r o d u c t i o n  from Moore Creek is  e s t i m a t e d  a t  54,000 ounces 
o f  go ld  and 12,500 ounces  of s i l v e r  based on examina t ion  of unpubl ished U.S. 
Mint r e t u r n s  through 1968, acd d i s c u s s i o n s  w i t h  Ccn H a r r i s ,  c u r r e n t  owner cf 
t h e  c la ims .  Gold f i n e n e s s  a v e r a g e s  752  w i t h  s i l v e r  and copper  a s  t h e  major 
i m p u r i t i e s .  Gold i s  g e n e r a l l y  c o a r s e  w i t h  nugge t s  o f  up t o  2 2  ounces 
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i l r e c i t e ,  and c h r c n i t e .  The t e d r o c k  s u r r z c ?  or'  the  e r t l r e  ?ayst : -ezk i s  
Cre taceous  c l a s t i c  rocks .  The :.loore C r e e k  p!acers occur  ir, f a n - t e r r a c e ,  
; t l l u v i a l  t e r r a c e ,  and modern s t r e z n  a l luv ium t!,at vary f r c r .  1 - 5  n t h i ~ k  ,ir.d 
a v e r a g e  about 2 m t h i c k .  The rounded s t r eam g r a v e l  c l a s t s  zverage 30 crr. in 
d i a m e t e r  and c o n s i s t  o f  monzonite (10 p e r c e n t ) ,  a u g i t e  b a s a l t  (60  p e r c e n t j ,  
s i l i c i f i e d  sandstone ( 2 0  p e r c e n t ) ,  and minor s h a l e  (10 p e r c e n t ) .  Loca l ly  i r o n  
r i c h  c o n c r e t i o n s  up t o  20 cm i n  d i a m e t e r  a r e  common i n  s h a l e - s a n d s t o n e  bed- 
rock  p a y s t r e a k s  (no. 34 ;  t a b l e  2 ;  p l .  1 ) .  The bedrock s o u r c e  of  t h e  Xoore 
Creek p l a c e r s  i s  probably t h e  deep ly  d i s s e c t e d  monzonite p lug  t h a t  c r o p s  o u t  
on t h e  h i l l s i d e  2% km nor thwes t  of Moore Creek p l a c e r  camp. The monzonite 
p lug  h o s t s  c r o s s c u t t i n g  m i n e r a l i z e d  s u l f i d e - q u a r t z  v e i n s  i n c l u d i n g  t h e  Broken 
Shovel  s i l v e r - g o l d  lode  p r e v i o u s l y  d e s c r i b e d .  Modern s t r e a m s  d r a i n i n g  the  
monzonite were mined f o r  p l a c e r  go ld  d u r i n g  e a r l i e r  y e a r s .  There  i s  a  
d i s t i n c t i v e  t r e n d  of younger a u r i f e r o u s  g r a v e l  d e p o s i t s  downstream t o  t h e  
( e a s t - n o r t h w e s t ) ,  wi th  t h e  o l d e r  bench l e v e l s  p r o g r e s s i v e l y  e l e v a t e d  above 
t h e  modern f l o o d p l a i n  of Moore Creek i n  a n  upstream d i r e c t i o n  (west -  
s o u t h w e s t ) .  The Nixon-Idi tarod f a u l t  forms t h e  s o u t h e r n  s t r u c t u r a l  boundary 
of  t h e  Moore Creek p l u t o n ,  and h a s  a  r i g h t  l a t e r a l  s l i p  component of up t o  
90 km s i n c e  Cretaceous  t ime ( G r a n t z ,  1966; P a t t o n  and o t h e r s  1984) .  Ke 
s p e c u l a t e  t h a t  t h e  p l a c e r  d e p o s i t s  have been o f f s e t  by r i g h t  l a t e r a l  f a u l t  
movement from t h e i r  lode  s o u r c e  th rough  Ter t i a ry -Qua te rna ry  t i m e ,  w i t h  t h e  
o l d e s t  d e p o s i t s  t o  t h e  sou thwes t  and p r o g r e s s i v e l y  younger g r a v e l  t o  t h e  
n o r t h e a s t ;  o l d e r  undiscovered b e n c h  p l a c e r s  o r i g i n a t i n g  from t h e  monzonite 
may o c c u r  f u r t h e r  t o  t h e  sou thwes t .  

P l a c e r  gold  was d i s c o v e r e d  and developed on Four th  of J u l y  Creek 
b e g i n n i n g  i n  1915 ( D .  H a r r i s ,  p e r s o n a l  commun., 1984). Recent e x p l o r a t i o n -  
development a c t i v i t y  c o n t i n u e s .  No p a s t  p roduc t ion  f i g u r e s  a r e  a v a i l a b l e ,  but  
Rober t  and Manzie Magnuson of McGrath recovered  modest amounts of p l a c e r  go ld  
d u r i n g  t h e  1982-83 f i e l d  s e a s o n s .  The Four th  of J u l y  Creek p l a c e r  d e p o s i t s  
a p p e a r  t o  be e n t i r e l y  i n  Holocene a l l u v i u m ,  and t h e  s o u r c e  of  g o l d  a p p e a r s  t o  
be  t h e  s o u t h e r n  c o n t a c t  zone of t h e  Maybe Creek p l u t o n .  Heavy-mineral con- 
c e n t r a t e s  i n  Four th  of J u l y  Creek c o n t a i n  chromi te ,  c i n n a b a r ,  s c h e e l i t e ,  and 
g o l d .  Rounded c l a s t s  of b a s a l t ,  h o r n f e l s ,  and monzonite up t o  1 m i n  d iamete r  
cornprize t h e  f l o a t ,  and b o u l d e r s  have p r e s e n t e d  a  r ecovery  problem d u r i n g  
p l a c e r  mining a c t i v i t i e s .  A s i n g l e  f i n e n e s s  va lue  of 880 was o b t a i n e d  by t h e  
DGGS l a b o r a t o r y ,  from 2 grams of  Four th  of J u l y  Creek g o l d .  The bedrock 
c o n s i s t s  of decomposed a n d e s i t e  and t u f f  of t h e  Kvt u n i t ,  p robab ly  a poor 
ca tchment  s u r f a c e  f o r  p l a c e r  g o l d .  The p r e s e n t  p l a c e r  c u t  i s  i n  a  h i g h  energy 
p a r t  of t h e  s t r eam v a l l e y  w i t h  250 m/km hydro log ic  g r a d i a n t s .  B e t t e r  
p r o s p e c t i v e  pay could  be p o s s i b l y  be found 2-3 km below t h e  p r e s e n t  o p e r a t i o n  
a t  t h e  canyon b reakou t ,  where t h e  bedrock  s u r f a c e  is  C r e t a c e o u s  c l a s t i c  
rocks .  Also t h e  s t r eam i n  t h e  lower v a l l e y  h a s  a  more mature  h y d r o l o g i c  
g r a d i e n t  ave rag ing  80 m/km; hence m i g r a t i o n  of heavy m i n e r a l  p l a c e r s  may have 
s t a b i l i z e d .  

A l a r g e ,  shal low,  low-grade g o l d  p l a c e r  d e p o s i t  n e a r  t h e  head of Dead- 
wood Creek was being developed by Don H a r r i s  dur ing  t h e  1984 s e a s o n .  Ac- 
c o r d i n g  t o  Tovio Rosander (persona:  commun., 1983) ,  t h e  d e p o s i t  was d i s -  
covered  i n  t h e  l a t e  1930s and c o n s i s t s  of f i n e  gold  i n  s h a l l o w  g r a v e l s  2-3 m 
t h i c k  w i t h  1-3 m of overburden.  S t r i p p i n g  of muck overburden w a s  i n  p r o c e s s  



-, 
d u r - n g  I?,>-. .:le scur:=. :f t5.e g o l d  is r r - . ! x - '  -ua31.;: d f c r ~ e r  s t r e h r .  (new ~ 7 -  
cured)  drair?ir .g t h e  m i n e r l l i z e d  Yaybe Creek p l u t o n  t o  the  e a s t .  

B e n e f i c i t i o n  stud it?^ of low-grade chromi te  p l a c e r s  i:t ?!core and Four th  
of J u l y  Creeks  a r e  summarized i n  t a b l e  3 ;  t a b l e  c o n c e n t r a t i o n s  of .L3  and 
2.08 p e r c e n t  Cr r e s p e c t i v e l ; , , ,  were o b t a i n e d ;  t h e s s  v a l u e s  a r e  too low t o  be 
c o n s i d e r e d  economical iy  s i g n i f i c a n t .  

Sand and g r a v e l  d e p o s i t s  a r e  widespread i n  t e r r a c e  a l l u v i u m ,  fan-  
t e r r a c e ,  and modern f l o o d p l a i n s  d e p o s i t s ,  shou ld  they be needed f o r  f u t u r e  
u s e .  A t  l e a s t  2 m i l l i o n  tons  of h igh  q u a l i t y ,  washed, and s t a c k e d  a g g r e g a t e  
e x i s t  i n  t h e  p l a c e r  t a i l i n g s  of Moore Creek.  
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STREAY ALLUVIUM---Cnccrsuiidated s i l t ,  sand and  g r a v e l  d e p o s i t e d  b:: 
modern s t r eams  and f lood  p l a i n s ;  commonl!? covered by  sphagnum moss, and 
e x t e n s i v e  wi l low-a lde r  t h i c k e t  c o n c e n t r a t i o n s  i n  mature  v a l l e y  r i l l s .  
Thickness  h i g h l y  v a r i a b l e .  

PLACER M I N E  TAILIKGS---Symmetrical o r  i r r e g u l a r  s t a c k e d  p i l e s  ok water-  
washed, s o r t e d  g r a v e l  and i n  s i t u  s l a b  rock d e r i v e d  from bedrock.  
Cobbles dominantly rounded mafic  v o l c a n i c  and i n t r u s i v e  rocks  and minor 
sandstone and s h a l e .  Fine si1. t  t o  c l a y  f r a c t i o n  a r t i f i c i a l l y  removed 
dur ing  p l a c e r  mining p r s c e s s .  General ly  2-5 m t h i c k  i n  Four th  of Ju ly  
and Moore Creek d r a i n a g e s .  

GLACIAL DRIFT---Unsorted d iamic ton  d e p o s i t e d  by g l a c i a l  i c e  and 
g l a c i o - f l u v i a l  p r o c e s s e s .  S t r a t i f i e d  g r a v e l ,  sand and s i l t  range from 
1-5 m t h i c k  i n  Maybe and Moose Creek v a l l e y s .  D i s t a l  p o r t i o n s  of 
d e p o s i t s  g rade  i n t o  u n d i f f e r e n t i a t e d  c o l l u v i a l  d e p o s i t s  ( Q u ) .  

FAN-TERRACE DEPOSITS---Composite u n i t  of poor ly  s o r t e d ,  p a r t i a l l y  
s t r a t i f i e d  s i l t ,  s a n d ,  and g r a v e l  i n  a l l u v i a l - c o l l u v i a l  f a n s  and 
moderate ly  s o r t e d ,  w e l l  s t r a t i f i e d ,  sand and g r a v e l  i n  t e r r a c e  a l luv ium.  
Vege ta t ion  and e r o s i o n  makes c o n t a c t s  between u n i t s  g r a d a t i o n a l .  Q f t  
probably  formed by e r o s i o n  of  pediment u p l i f t e d  by Nixon-Idi tarod F a u l t ,  
and l o c a l l y  i n c l u d e s  a l l u v i a l  ap rons  nea r  s t r e a m  c u t s .  Uni t  v a r i e s  from 
5-60 m t h i c k .  

SILT-FAN DEPOSITS---Yoderately s t r a t i f i e d  s i l t ,  sand and minor s t r eam 
g r a v e l s  d e p o s i t e d  by wa te r  a long  h i l l  s l o p e s  and i n  s t r e a m  g u l l i e s ;  
g e n e r a l l y  a  reworking of wind blown s a n d - s i l t  d e p o s i t s .  Heavily 
v e g e t a t e d  and c o n t a c t s  w i t h  o t h e r  Quaternary  u n i t s  based  on a i r p h o t o  
i n t e r p r e t a t i o n .  

TERRACE ALLUVIUM---Poorly t o  moderately s t r a t i f i e d  sand l o c a l l y  cemented 
by i r o n  o x i d e s .  Probably  i n c l u d e s  s t r i p p e d  s t r a t h  t e r r a c e s .  Vegetated 
s u r f a c e s  d i s s e c t e d  by modern s t r eams  and mantled v i t h  e o l i a n  s i l t .  
V a r i e s  from 2-5 m t h i c k  throughout  map a r e a .  

LANDSLIDE DEPOSIT---Unsorted d i a m i c t i c  m a t e r i a l  c o n s i s t i n g  of angu la r  
bedrock b l o c k s ,  v e g e t a t i o n  m a t t e s  and s t r e a m  g r a v e l s  and col luvium 
b e l i e v e d  t o  be t r a n s p o r t e d  dcwnslope by mass f a i l u r e .  

QUATERNARY DEPOSITS UNDIFFERENTIATED---Unc~csolidated a l l u v i a l ,  
c o l l u v i a l ,  and e o l i a n  d e p o s i t s .  Eo l i an  d e p o s i t s  l o c a l l y  i c e  r i c h  i n  
v a l l e y  f i l l .  I n c l u d e s  bedrock-der ived t a l u s  and a l l u v i a l  aprons  on 
moderate t o  s t e e p  h i l l s l . o p e s .  Con tac t s  w i t h  o t h e r  u n i t s  commonly 
obscured by v e g e t a t i o n .  Thickness  h i g h l y  v a r i a b l e  and may reach 100 m 
n e a r  v a l l e y  f l o o r s .  



Kvm mFiC 'L'OLCXYIC RCCKS---Dark greenish-gray to marcor,, dpr.a::i t l c  t 3  

fine-grained, porpt1::ri t ic 01 ivlne-pyroxene basalt, basal tic zr.~!es i t? , 
ard mafic agglomerate. Dominant pyroxene is euhsdral augite uith grains 
and phenocrysts up to 1 cm ir. diameter. Olivine often altered to 
antigorite. Xore mafic units cocxonly show a distinctive maroon to deep 
purple color. Columnar j ointing well-expressed locally. Altered near 
Maybe Creek and Xocse Creek plutons. Resistant and forms prominart: 
outcrops on ridge tops. 

Kva VOLCANIC AGGLOMERATE---Medium- to dark greenish-gray lapilli tuff and 
agglomerate containing elliptical bombs and sub angular to rounded 
fragments of basalt and andesite up to 100 cm in diameter. Noderattly 
resistant. Chalcedony infillings in fractures and amygdules in specific 
localities are of agate grade. 

Kvi INTEWEDIATE VOLCAYIC ROCKS---Light- to medium-greenish-gray, aphanitic 
to fine-grained biotite-pyroxene andesite, dacite, agglomerate, and £lob ,  
breccia. Unit contains approximately 50 percent agglomerate and flow 
breccia. Amygdules and fractures in andesitic flows corrionly infilled 
with prehnite and chlorite. Quartz carbonate geodes containing agate 
locally developed in andesitic agglomerate. Moderately resistant. 

Kvpi PORPHYRITIC AKDESITE---Medium-greenish-gray, porphyritic augite-andesite 
with feldspar phenocrysts up to 2 cmblong that compromise up to 35 per- 
cent of rock unit by volume. Moderately resistant. Believed to be in 
fault contact with other volcanic units. 

Kvt ALTERED INTERMEDIATE TO FELSIC VOLCMIC ROCKS AND SANDSTONE---Hetero- 
geneous unit of light-tan to iron-red, aphanitic to fine-grained, 
altered andesite, dacite, and welded(?) tuff, with interbedded quartzose 
sublithic sandstone near base. Groundmass of many volcanic samples 
altered to silica (tridymite), carbonate and chlorite. Pseudomorphs of 
augite recognized in andesitic rocks. Fractures and amygdules infilled 
with prehnite, chlorite, quartz, and carbonate; distinctive green to 
dark-blue gem quality chalcedony infillings in fractures up to 20 cm 
wide in Moose Creek drainage. Termed 'gossan unit' in field because of 
iron-red color of most of unit. Believed to form a gradational contact 
with underlying Kfss and Kss units. Nonresistant. 

Kfss FINE SUBLITHIC SANDSTONE Ah3 SILTSTONE---Light gray, tan weathered, fine 
to very fine grained cuartzose sublithic sandstone and medium gray plant 
rich siltstone. Point counts ( b 6 )  shows subrounded, poorly sorted, 
tightly packed clasts consisting of combi~ed chert and quartz (80 
percent), white mica, (2-6 percent) plagioclase, (5 percent) volcanic 
grains, including pyroxene or hornblende ( 5  percent), opaques (1 -2  
percent) and shale-argillite rip-up fragments (1-4 percent). Siltstones 
characteristically rich in plant stems, leaf fragments, and rare 
Inoceramus shell fragments (table 10). Crossbedding in the form of 
stacked cosets 3-10 cm thick common in outcrop; graded bedding generally 

- - 

absent. Probably formed in shallow or marginal marine conditions near a 



- .  shorcl1Fr.e with pas: L b l e  i r ~ c l ~ a i c r ?  o r  nonrrzr ic t :  deposits, t s t  ::,ttc~ :o h c  
500 m thick. General;:: nonresistan~. 

Ksv VOLCAXICLASTIC SA?;DS,ONE---Xediun greenish-gray, Loc~illy silicified, 
medium- to coarse-grained, volcaniclastis sandstone. Point ccur.tFng 
(&=3) shows distinctly subangular clasts of dacite and andesite (20-25 
percent), chert (20 percent), quartz (20 percent), felsite ( 1 5  percent), 
chlorite (5-8 percent), white mica (3-5 percent), and opaque minerals 
(6-10 percent). Clasts less tightly packed than in Kfss, Kss, and Ks 
units. Estimated to be 30-200 m thick but highly variable; is generally 
interbedded with Kcs unit. Generally resistant. 

Rcs COARSE SAYDSTONE AKD CCNGLOMERATE---Medium greenish-gray indurated, 
coarse-grained volcaniclastic sandstone with local beds 1-3m thick of 
pebble conglomerate. Clast composition acd shape generally similar to 
that reported in Ksv unit. Interbedded micaceous siltstone. Point 
count estimates (K-3)  show quartz and chert (65-80 percent), plagioclase 
(2-5 percent), volcanic clasts (5 percent), and undetermined opaques and 
oxidized matrix (10 percent). Locally BOUMA A-C intervals recognized. 
Incceramus prisms locally abundant. Unit thickens and thins along strike 
and estimated to be 200-400 m thick. Very resistant relative to other 
units. 

Ktls CALCAREOUS SANDSTONE AND SILTSTOKE---Heterogenous unit consisting of 
gray to tan, tan weathered, fine- to coarse-grained, subangular to 
rounded, lithic, distinctly calcareous sandstone and interbedded mica- 
ceous siltstone. Point count studies (N=5) indicate chert (20 percent), 
quartz (20 percent) , mica (6-7 percent) , clinopyroxene(?) (5 percent), 
and undetermined rafic and opaques (8 percent) clasts in a surrounding 
matrix of undetermined carbonate (40 percent). Effervescence generally 
strong but somewhat variable depending on carbonate content. Unit con- 
spicuously contains Inoceramus prisms, shell fragments and rounded plant 
stems. Contains rip-up clasts, graded A-C BOLT& intervals, and, locally, 
scour and fill features suggestive of deposition by turbidity currents. 
Calc-sandstone lithologies typical of this unit are also found in Kvs 
unit. Distinct tan weathering highly dependent on oxidized extent of 
outcrop or degree of dike swarm intrusion, which is locally conspicuous. 
Probably at least 600111 thick. May be equivalent to Kst unit in Iditarod 
D-2 Quadrangle (Bundtzen and Laird, 1982). 

Ks LITHIC SANDSTONE---Medium- to dark-gray, subangular to subrounded, 
medium-grained lithic sandstone, with minor siltstone and shale. 
Generally noncalcareous. Clasts ( N = 7 )  consist of chert (35 percent), 
quartz (30 percent), opaques (5-15 percent), white mica (2-4 percent), 
and argillite-slate intraclasts (15-20 percent). Volcanic and calcareous 
clasts generally uncommon or absent. Exhibits graded bedding, flute 
clasts, ripple marks, and ABCD-BCDE BOUMA intervals suggestive of 
deposition by turbidity currents. Effectively identical to most clastic 
lithologies found in undifferentiated unit south of Nixon-Iditarod 
Fault. About 150 m thick. Generally nonresistant. 



-- . . Kus :::I IF.-I~ES~I.-,:LZ SELi: . ' . '  -A?'< ' i C C K S - - - b  er-; '::ecsrogeneous u ~ i t  ;3 r l s i s t i rg  
oi 4i1le tc coarse, c2:carrc;us 2r.d nonca?ctireous sandstone, shale, 2cd 
micaceous siltstccc? with characteristics inclusive of all p r e v i e u s l ]  
described units b ~ t  xost si~ilar to those of iithic turbidite sacastones 
described in Ks and Kt 1s  units. Extensive Quaternary and vegetati~~e 
cover prevented subdivisioc cf unitss. Thickness unknown but at least 
3,5CC n south of the Sixon-Iditarod Fault. Generally nonresistant. 

Ksh SHALE, SILTSTONE AKD FISE SM:DSTOXE---Medium to dark gray, finely 
laminated, locally graded siitstone and shale with up to 15 percent fine 
grained lithic wacke. Thin BCDE B O W  intervals present locally. Traces 
of burrowing organism present in micaceous shale. Thickness unknown as 
base is not exposed, but at least 250 m. Very nonresistant 

PzJc CHERT, CHERT BRECCIA, Ah9 SASDSTONE---Poorly exposed, fault bounded 
sliver of medium gray to green, radiolarian(?) chert, light green 
volcaniclastic(?) fine sandstone, and gray chert breccia; believed to be 
equivalent to the chert-ciastic-limestone unit (Pzs) in Iditarod D-1 
Quadrangle which has yielded Hiddle Mississippian conodonts and Triassic 
to Jurassic radiolaria (Bundtzen and Laird, 1982, 1983a; M.L. Niller, 
unpub. information). 

Metamorphic and Igneous Rock Units 

TKf RHYOLITE TO DACITE---Light-gray, bleached, aphanitic to very fine 
grained, biotite-bearing quartz dacite, rhyolite, and alaskite. Color 
index (CI) = 3-5. Units intruding Moore Creek fault display highly 
trachytic texture and contain hyperstene, apatite, and corundum(?) as 
minor constituents throughout groundmass. 

Km MONZONITE AND MONZODICRITE---Light- to medium-gray, fine- to medium- 
grained, porphyritic to locally equigranular, tourmaline-bearing 
olivine, biotite, augite monzonite. Feldspar phenocrysts commonly zoned 
in altered, finer grained groundmass; biotite rims augite. CI ranges 
from 15-40. Tourmaline rosettes up to 1 cm in diameter are particularly 
abundant in border phase. Very resistant and forms or underlies highest 
uplands in study area. Intrusive rock on Camelback Mountain is a con- 
spicuous fine grained, phaneritic, olivine-augite monzonite containing 
up to 8 percent modal olivine. 

Kqm QUARTZ MONZONITE---Light gray, medium grained equigranular, tourmaline 
bearing biotite, quartz monzonite. CI=10-20; f o r m  prominant sill-like 
body in southern Beaver Mountains volcanic field. Distinguished from Km 
by lack of olivine and clinopyroxene and addition of significant amounts 
of quartz. 

Kd DIKES UNDIFFEREXTIATED---Gray to tan aphanitic to fine grained intrusive 
dikes of variable composition; usually extensively altered (table 4). 
Original compositions generally believed to have been mafic. 



f i.:CRs';':.L---arck~ to g r a y ,  x a s s i v e  LO p c r p b , ~ ; r ~ i l a s ~ l c ,  c n l o r i t k  I k i , ? r < t i .  
h o r n f e ? s  l o c a l l y  tour;r.alir.e r i c h .  ?:.:A grL:; v a r i e r l e s  Icc2:l : :  diff;~~:: 
t o  d i s t i n g u i s h  f rom a ~ i - ! ~ r , i t i c  m a f i c  v o l c a n i c  r o c k s  K7;r  & r d  Kv i  u n i : ~ .  
Vo lcan i c  u n i t s  a t  head  of >laybe,  >!ocse, and  Yoore Creeks  h a v e  ?:nder;ane 
e x t e n s i v e  thermal  a l t e r a t i o n ,  bu t  a r e  n o t  s h o r n  a s  h o r n f e l s .  



.. . . 
-.lgn Xnglt? f ault---Solid where kr.cwn, dashec ?,::;ere appr i ; i : i~ .a te l : :  c c ;  tee, 
q u e r i e d  where q u k s t i o n a b l e ,  d o t t e d  where c o ~ . c e a l e d .  C ,  uptk,rown s i d e ;  ? ,  
downthrown s i d e ;  arrows s h c w  d i r e c t i c n  cf r e l a t i v e  movement. 

A n t i c l i n e ,  showing t r a c e  o f  a x i a l  p lane  a n d  d i r e c t i o r .  of p lunge .  

S y n c l i n e ,  showing t r a c e  of o f  a x i a l  p lane  and d i r e c t i o n  o f  p lunge.  

S t r i k e  and d i p  of beds  

i n c l i n e d  

V e r t i c a l  

Uncer ta in  

i n d i c a t e s  g e n e r a l  s t r i k e  and d i p  of  beds from a e r i a l  p h o t o g r a p h i c  
i n t e r p r e t a t i o n  

S t r i k e  and d i p  of f o l i a t i o n  

I n c l i n e d  

V e r t i c a l  

S t r i k e  and d i p  of c l eavage  

I n c l i n e d  

V e r t i c a l  

S t r i k e  and d i p  of j o i n t s  

I n c l i n e d  

V e r t i c a l  

Trend and plunge of l i n e a t i o n  

C r e n u l a t i o n  

Over turned i s o c l i n a l  f o l d  

K-Ar age-date l o c a l i t y  ( t a b l e  1) 

M i n e r a l  occur rence  o r  p r o s p e c t  ( t a b l e  2 ,  t a b l e  3 )  

Major-oxide a n a l y s i s  ( t a b l e  4 )  

P a l e o c u r r e n t  d i r e c t i o n  ( t a b l e  5)  

F o s s i l  l o c a l i t y  ( t a b l e  6 )  
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Remarks 

Ferricrete-stained fractures in mafic agglomerate. 
Ferricrete gossan with abundant blue chalcedony in altered dacite. 
Same as above. 
Same as above. 
Hornfels-tourmaline breccia zone adjacent to monzonite. 
Ferricrete gossan in altered andesite. 
Ferricrete gossan with blue chalcedony. 
Same as above. 
Mornfels zone in Cretaceous sandstone. 
Fracture filling in monzonite near contact zone. 
Epidotized fracture filling in basalt. 
Ferricrete gossan in monzonite-hornfels contact zone. 
Perricrete zone in alaskite. 
Same as above. 
Iron-stained fracture filling in augite basalt. 
Silicified zone near altered dike. 
Pyrite bearing quartz vein in sand-stone. 
Drusy quartz vein in shale. 
Fe-Hn rich quartz vein in sandstone near altered dike. 
A 1  tered maf ic ( ? )  dike. 
Dike rubble with vein material. 
Altered porphyritic dike with vein. 
Altered sandstone with minor dike. 
Sheared gossan rich dike and shale. 
(;ossan bearing chert breccia. 
Altered sandstone and shale. 
Prospect pit with altered mafic dike. 
Altered sandstone and shale. 
Concretion rich shale. 
(kncretion rich pyrite bearing shale. 
Fe stained shale wlth minor quartz vein. 
Altered sandstone. 



I 
' .~ , i , i i lyses  by M . K .  Pol.ly, M.R. Ashwell, and T.A. Benjamin, DGCS Minerals Laboratory and by Bondar-Clegg L t c l . .  

. - 
,; \;~nr:ouver, Canada. Cu, Pb, Zn, Ag, Au, KO, Sb, Co, Ni, Cr, Mn, and Fe by inductively coupled plasma 

I ::~~~ctrophotometry. As by atomic absorption spectrophotometry. Pt, Nb, B i ,  Hg, S n ,  and W by x-ray flourescence. 
l111derlincd results indicate anomalous values obtained by inspection. 
1.1 =- Not detected 
-- = Not analyzed 
Vxccpt where otherwise noted Pt, Nb, and Bi were looked for but not detected. 



Chip channe l  samples  of Broken Shovel s i l v e r - g o l d  d e p o s i t ;  s e e  f i g u r e  1. 
430A-F from 1.2, 1.0, 0.8, 1.8, 1.3, and 1.0 m wide sampled z o n e s  
r e s p e c t i v e l y .  430F c o n t a i n s  78 ppm B i .  

I r o n  r i c h  c o ~ l c r e t i o n s  i n  sha le - sands tone .  
A l t e r e d  d i k e  and sands tone .  
P y r i t e  b e a r i n g  s a n d s t o n e  and mafic  d i k e .  
F e r r i c r e t e  gossan  i n  s h a l e .  
Hornfe l s  w i t h  p y r i t e .  
f l a s s ive  p y r r h o t i t e  25 cnl wide a t  Khf-Pm c o n t a c t  
Fe s t a i n e d  s a n d s t o n e  i n  f a u l t .  
F a u l t  b r e c c i a  w i t h  s u l f i d e s .  
k'e s t a i n e d  s h a l e ( ? )  w i t h  wood c h i p s .  
Dike r u b b l e .  



T a b l e  3 .  S u ~ r r . a r y  o f  teneficiaticn results I r w  Yoore ~ n d  Foyrth oi Jr.1,: Cr??*, 
chromite bearing p l a c e r  deposits, A 1 2 s k a . -  

Y o o r e  Creek (84BT89)  

(wt Z)  (ppm) 
(wt kg) Si Fe Co Cr Ti Pd Au Ag 

Heads 33.60 .02 10.3 - 0 4  .07 . 5 9  ND ND - - 
Table conc. (-28 mesh) ,192 .02 8.25 ND 0.23 -52 - 0 7  14.3 6.12 
Coarse table conc. 3.54 - -  - -  - -  .06 - - .04 ND .68 

Fourth of July Creek (84BT90) 

(wt 2) (ppm) 

(wt kg) Ni Fe Co Cr Ti Pd Au Ag 

Heads 33.41 .03 8.42 .05 .17 .53 ND ND ND 
Table conc. (-28 mesh) .145 -04 9.27 .05 2.08 .90 ND 8.97 2.6 
Coarse table conc. 2.17 - - - -  - -  - -  - -  -06 ND 8 . 5  

'seventy-five kilogramigravel samples from both sites were collected by 
Bundtzen and Lockwood, on or near bedrock 'pay' surfaces in unmined placer 
gravels; no field beneficiation was attempted. Samples were subsequently 
shipped and processed at the U.S. Bureau.of Mines Research Center in Albany, 
N e w  York. Of the platinum metals only palladium was detected---in trace 
amounts. 



' f ab le  4. Fa jor -oxide  ana lysesa  and CIW n o r m  o f  i g n e a u  rocka.  I d i t a r o d  C-3 Q ~ d r a n g l e .  Alaska.  

nap numl~e* r I > 3 4 5 6 7 8 9 1 0  11 12 1 3  14  15  16  17  

F i e l d  number 871.1.1115 R?(:l-10: R7RT397 fl2B1396 82GL121 82BT409 8281415 8283410 Caw 2 82CI.136 82B1428 82BT439 8281437 83BT89 fl3BT72 R3BT48 83MSL45 

Auxi I .. Quar tz  Vl l v i n e  A1 t e r e d  A1 t e r e d  O l i v i n e  S i l i c i f i e d  Quartz Augite 
b 

Rnc k t y p e  I l Ar18l*.sl f e  H I I I L ( I ~ ~  t * .  e i t s a l t  R h y o l i t e  ~ a c i t e ( 7 ) ~  h d e s i t e b  Andes i te  Andes i te  B a s a l t  Honzonlte Andes i te  Honronite B a s a l t  D a c i t e  T o n a l i t e  D a c i t e  

'hna lyses  by X-ray F l o u r e s r ~ . l ~ c e ,  DCGS M i n r r a l s  L ~ b o r a t o r y .  
b 

P e t r o g r a p h i c  a l ~ n l y s e s  i n d i c a t e  ub iquotous  n l t e r n t i o t l  o f  mal lc  d i k e s  (Kd) and v o l c a n i c  rocks  i n  Kvt  u n i t ;  h igh  l o s s  on i g n i t i o n  r e n d e r s  n o r a  c a l c u l a t i o n s  q u ~ ~ s t l o n a b l c  f u r  t h e s e  s e l e c t e d  

a n a l y s e s .  
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Map Number 

1 

Table 6. Fossil Identifications in the Iditarod C-3 Quadrangle, Alaska. i 

Location and description Fossil identification and 
Field Number of collection site age estimate 

62" 44' 02" N lat.; 157" Shale-fine sandstone section 
27' 30" W long.; along contains abundant wood chips, 
cutbank of Dishna River. dicotyledon leaf fragments and 

conifer needles of the 
Cretaceous form 
Cephalotaxopsis heterophylla. 

62" 42' 50" N. lat. ; Sul~li thic, tali weathered 
157" 07' 50" W long.; quartzose sandstone contains 
just off of upper right near complete specimen 15 CITI 

limit tributary of Maybe long of Inoceramus hobetsensis ----- 
Creek at 1520'. of Late Cretaceous (Turonia~l) 

age. 

62" 35' 48" N lat.; 157" Classic turbidite section in 
05' 20" W long.; along Kus contains abundant 
north cut of Moore Creek fragments and near1 y coo~p le  te 
2 km downstream from end specimens of dicotyledon 
OF placer tailings. leaves of Late Cretaceous age. 

62" 37' 30" N lat.; 157" Fine-grained volcaniclastir 
28 ' 40" W long. ; along N sandstone cor~tains abundant 
trending ridge at 1200' . dicotyledon leaves cominon ly 

found in North American f lp:,ct~ 
of Albian or younger age. 

62" 34' 00' N lat.; 157" 
22' 50" W long.; along Inoceramus shell f ragmc~~t !, of 
NW ridge of Camelback Cretaceous age; Mertie (1936) 
Mtn. at 2150'. reported Inoceramus pelecejxxis 

of Late Cretaceous age frvrn 
this locality. 

'~loral identifications by C. J. Srniley , University of Idaho, Moscow, Idalro; faunal 
identifications by John W. Miller, U.S. Geological Survey, Menlo Park, California. 



62"  33' 40" N l a t . ;  157" 
22 '  45" W long. ; about 
1  km SW of 83BT46. 

62" 33' 00" N lat.; 157" 
26' 40" W long.;  a long 
summer t r a i l  2 km SW of 
B lack  Pass.  

62" 32' 00" N l a t . ;  1 5 7 "  
28' 20" W long. ;  a t  
2152'. 

62" 31' 00" l a t . ;  157" 
20' 00" W long.;  about 3 
km south from Camelback 
Mtn. a t  1500'. 

62" 31' 30" N l a t . ;  
157"18' 00" W -long.; 
near  head of Bonanza 
Creek a t  1500'. 

62" 30' 40" N l a t .  ; 157" 
10' 00" W long. ; a t  bend 
i n  George River.  

Calcareous sandstone and s i l  t-- 
s t o n e  con ta in s  abundant 
dicotyledon l ea f  d e b r i s  and a  
smal l  f e r n  s i m i l a r  t o  Aspleniun~ 
f o e r s t e r i  of Hol l ick  (1930). 

S i l t s t o n e  conta ins  l a r g e  leaf  
fragments of the  Laura family;  
t he se  have an age range of mid- 
Cretaceous t o  Early ~ e r t i a r y .  

Calcareous sandstone con ta in s  
Tnoceramus prisms of J u r a s s i c  
or  Cretaceous age. 

Sha le -s i l t s to r te  zone 20 m t h i c . k  
i n  sands tor~e  s e c t i o n .  Contains 
Inoceramus s h e l l  f r agme~i t s ,  of 
J u r r a s s i c  or  C r e t a c e o ~ ~ s  age.  

Coarse sandstone and pebb l e , 
conglomerate con ta in  abundant 
Inoceramus prisms and stre11 
fragments of - Inoceramus 
hobetsens i s  of Late  
Cretaceous (Turonian) LLge. 

Inoceramus sp.  of Cretaceous 
age. 


