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CRETACEOUS PLUTONIC ROCKS OF ST. LAWRENCE ISLAND, ALASKA; A 

PRELIMINARY REPORT 

By B ~ L A  CSEJTEY, JR.  , WILLIAM W. PATTON, JR. , and THOMAS P . MILLER 
I 

4 Menlo Park, Ca l i fo rn i a  1 

Abstract.--Reconnaissance mapping on S t .  Lawrence Island,  Alaska 
I 

s has  revealed seven epizonal  g r a n i t i c  plutons of mid-Cretaceous age 

: with  a combined outcrop a r e a  of about 350 square mi les .  The p lu ton ic  

i rocks are dominantly quar tz  monzonite, bu t  inc lude  minor amounts of I 
I 

granod io r i t e ,  monzonite, syenite, syenodior i te ,  and a l a s k i t e .  

The plu tons  a r e  s t r u c t u r a l l y  and pe t ro log ica l ly  s i m i l a r  to and 

. about t h e  same age a s  p lu tons  on t h e  Chukotsky Peninsula ,  U.S.S .R. 1 
i ;  and i n  western Alaska. They suggest t e c t o n i c  con t inu i ty  between 

: j S i b e r i a  and Alaska s i n c e  a t  l e a s t  Cretaceous time. 1 
i 

Several  mineral ized areas conta in ing  molybdenum, copper,  l ead ,  1 

and z inc  s u l f i d e s  a r e  assoc ia ted  wi th  t h e  p lu ton ic  bodies i n  the 

1 6  western p a r t  of t h e  i s l and .  I 

I 



1 INTRODUCTION 

The purpose of t h i s  r epo r t  i s  t o  provide a prel iminary 
I , d e s c r i p t i o n  of t h e  petrology,  age, and r eg iona l  r e l a t i o n s  of seven 

i 
I 
I 

4 g r a n i t i c  p lu tons  which have been mapped during reconnaissance geologic  

i n v e s t i g a t i o n s  on S t .  Lawrence I s l and ,  Alaska. I 

i S t .  Lawrence I s l and ,  roughly 2,000 square mi les  i n  a r e a ,  is  
I 

7 loca ted  i n  t h e  Bering Sea 130 mi les  southwest of t h e  Seward Peninsula ,  I I 
I 

mainland Alaska, and 40 mi les  southeas t  of t he  Chukotsky Peninsula ,  I 
I 

r U.S.S.R. ( f i g .  1 ) .  About two-thirds of t h e  i s l and  is  a tundra-covered 

. , . u 
Figure 1 near here .  

I f 
17 f l a t  wave-cut pla$orm which has been e leva ted  l o c a l l y  a s  much a s  200 

I 

13 f e e t  above s e a  l e v e l .  The remainder of t he  i s l and  c o n s i s t s  of 

11 i s o l a t e d  groups of bar ren  mountains r i s i n g  sharp ly  1,000 t o  2,000 feet1 
I 

above t h e  wave-cut platform. These mountains, probably former i s l a n d s  t 
16 1 a r e  covered with t a l u s  and f ros t - r iven  rubble  and, wi th  a few 

I I 
1 7  except ions,  a r e  cored by g r a n i t i c  plutons.  Bedrock exposure a r e  

18 j sca rce  and a r e  confined t o  c o a s t a l  sea  c l i f f s ,  s c a t t e r e d  cutbanks 
I 

I .  a long s treams,  and t o  a f e w  e ros iona l  knobs i n  t he  mountainous a reas .  
I 



Figure 1. Index map of Alaska showing location of St. Lawrence Island. 
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Previous information on t h e  geology of S t .  Lawrence I s land  

I 
1 

1 
! 

I 
c o n s i s t s  of explora tory  surveys along the  coast  (Dawson, 1894; I 

I I 
1 

Emerson, 1904, p. 38-42; C o l l i e r ,  1906),  and unpublished reconnaissancp 
I 

4 1 map compiled by E. H. Muller (Dutro and Payne, 19571, a prel iminary I 
, paper on t h e  Paleozoic and Mesozoic sedimentary rocks of t h e  eastern 

I 

i p e r t  of t h e  i s l and  (Pat ton and Dutro , 1969), two prel iminary r e p o r t s  1 
, 1 on t h e  r e s u l t s  of reconnaissance geologic  i nves t iga t ions  05 the I 

I 
I I 

B western p a r t  of t h e  i s l and  (Pat ton and Csej tey,  1970a, 1970b), and a 1 
4 , s h o r t  prel iminary r epor t  on the geology of e a s t e r n  S t .  Lawrence I s land  

! 

( P a t t o n a n d  Csej tey,  1971).  

GEOLOGIC SETTING 
1 

! 
12 I The S t .  Lawrence plutons range i n  s i z e  from 1 to  100 square mi les  

13 ~ i t h a t o t a l o u t c r o p a r e a o f a b o u t 3 5 0 s q u a r e m i l e s  ( f i g .  2). 

Figure 2 near here.  

16 , However, they undoubtedly extend beneath surrounding s u r f i c i a l  I 
1 7  d epos i t s  and t h e  Bering Sea and a r e  probably l a r g e r  than the above 1 
l e  i f i g u r e s  i nd ica t e .  



I 

1 The p lu tons  i n t r u d e  rocks of Paleozoic age which a r e  dominantly 
I 

carbonates  and a n d e s i t i c  vo lcanics  of Early Cretaceous(?) age a s  we l l  

i a / a s  l e s s e r  amounts of mudstone, graywacke, c h e r t ,  gabbro, and d iabase  , 

4 ' i ( f i g  . 2) . The andes i t e s  a r e  mapped wi th  post-plutonic  l a t i t e s  and I 
I I 

qua r t z  l a t i t e s  of La te  Cretaceous t o  Early T e r t i a r y  age because both 

volcanic  s u i t e s  have numerous v a r i e t i e s ,  a r e  f i n e l y  c r y s t a l l i n e  and 
I ' s t rong ly  a l t e r e d .  The l i t ho logy ,  age,  and c o r r e l a t i o n  of these rocks 

have been discussed previously by Pa t ton  and Dutro (1969), and by 

T e r t i a r y  time. I 

13 

Pa t ton  and Csej tey (1970a and 1971) .  

Post-plutonic  rocks inc lude  a few small  a r e a s  of poorly 

consol idated mid-Tertiary coal-bearing sediments (not shown on f i g .  2 ) ;  

'' Quaternary o l i v i n e  b a s a l t s ,  mostly i n  t he  c e n t r a l l y  loca ted  Kookooligi.; 

Mountains; and ex tens ive  unconsolidated s u r f i c i a l  depos i t s .  

1 :  
A l l  observable  i n t r u s i v e  con tac t s  a r e  sharp,  s t eep ,  and 

apparent ly d iscordant .  

The p lu tons  appear t o  t runca te  s t e e p l y  dipping beds and s e v e r a l  

1 

I 

f a u l t s  i n  t h e  country rocks,  suggest ing emplacement i n t o  an a l ready  

folded and f a u l t e d  t e r r a n e .  The post-plutonic  l a t i t e s  and quar tz  
I 

l a t i t e s  were subsequently folded and f a u l t e d  i n  Late  Cretaceous and , 



I Thermal metamorphic e f f e c t s  extend as much a s  a mile  i n t o  the  1 
I 

country rocks.  However, t h e  width of t he  metamorphosed zone i n  t h e  
I 

volcanic  rocks i s  d i f f i c u l t  t o  recognize because most of the volcanic; 

4 1 have been prop$yl i t ica l ly  a l t e r e d .  Near t h e  i n t r u s i v e  con tac t s  and 

, l o c a l l y  extending ou t  f o r  some t ens  of f ee t ,  t h e  rocks a r e  a l t e r e d  
I 

6 t o  hornblende ho rn fe l s  (Fyf e and a t h e r s ,  1958). The carbonate  rocks 

, 1 a r e  charac te r ized  by a mineral  assemblage of garnet-vesuvianite- 1 
1 

8 diopside-quartz-calcite-biotite. The a n d e s i t i c  vo lcanic  rocks a r e  

r charac te r ized  by an  assemblage of plagioclase-hornblende-quartz- 

: -  b i o t i t e .  Far ther  away, the  volcanic  rocks a r e  mostly a lb i t e - ep ido te  

:I ho rn fe l s ;  t h e  carbonates  a r e  m - 4  medium-grained marble. 1 
12 PLUTONIC ROCKS 

13 Petrography and petrology 

14 The p lu ton ic  rocks of S t .  Lawence Is land  are c h i e f l y  quar tz  I 
I 

monzonite but inc lude  g ranod io r i t e ,  monzonite, s y e n i t e ,  a l a s k i t e ,  and 1 

1s some ol ivine-bearing syenodior i te  . The c l a s s i f i c a t i o n  of p lu ton ic  

' rocks used i n  t h i s  r e p o r t ,  based on t h e  normalized modes of f e l s i c  1 
I 

i 
18 components, is  shown i n  f i g u r e  3 .  Textura l  v a r i a t i o n s  range from 1 

Figure 3 near here .  
?(, ... ' 

1 
I 

21 1 coa r se  t o  f i n e  gra ined ,  from g r a n i t i c  t o  po rphyr i t i c  and s e r i a t e .  
Allt 

> I .. t h e  p lu ton ic  rocks a r e  massive and non-fol ia ted.  Hybrid rocks r i c h  

23 i n  mafic minerals  and of i r r e g u l a r  t e x t u r e  occur i n  minor amounts I 
zn  / near  t h e  margins of some p lu tons .  



Quartz 

T 

K-  Feldspar 

Figure 3. Igneous rock nomenclature  US^ in thfi report. 

Aphanitic war i e t  ies shown in pamnthaes. 
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The modes of 36 p lu ton ic  rock specimens from western S t .  Lawrence1 

and of 48 specimens from t h e  e a s t e r n  p a r t  of t h e  i s l and  a r e  p lo t t ed  i 
sepa ra t e ly  on f i g u r e  4 .  Both p l o t s  show a f a i r  concent ra t ion  of po in t s  

I 

Figure 4 near here .  
I 

I 
6 1 i n  t h e  quar tz  monzonite-granodiorite f i e l d s ,  and a l e s s e r  concent ra t io  

I 
I 

7 i n  t h e  monzonite-syenite f i e l d s .  The quar tz  monzonites and I 
I 

granod ia r i t e s  c o n s t i t u t e  d i s t i n c t  i n t r u s i v e  masses wi th in  t h e  l a r g e  

- composite p lu tons .  Boundaries between them appear t o  be sharp and 

i 
- can be t raced  over long d i s t ances .  Several  of t hese  i n t r u s i v e  members 

- i  d i sp l ay  a f i ne -  t o  medium-grained border phase, not  only a g a i n s t  t h e  1 
I ?  vo lcanic  and sedimentary country rocks but  aga ins t  o ther  p lu ton ic  

I 4 rocks a s  we l l .  

I .  The i n t r u s i v e  r e l a t i o n s h i p s  between t h e  va r ious  i n t r u s i v e  

members a r e  not  always c l e a r .  Where known, quartz-r ich rocks in t rude  

I i h  rocks of l e s s e r  quar tz  and higher  mafic mineral  conten ts ,  suggest ing I 
I 

a magmatic t rend  from o lde r  quartz-poor rocks t o  younger more f e l s i c  1 
1 

l 8  , rocks.  

' -, 





I The petrography of t h e  plutons i s  sumar i zed  i n  t a b l e  1. The i I 

TABLE 1 NEAR HERE. 

4 i n t r u s i v e  members of each pluton a r e  l i s t e d  i n  order  of decreasing 

.., - r e l a t i v e  age, known o r  pos tu la ted .  The geologic map of t h e  Iwoonut, 1 

t, Sevuokuk, and Taphook plutons is  shown on f i g u r e  5, and of the  
I 

Myghapowit, Soornaghat, Kialegak, and Kinipaghulghat plutons on f i g u r e  

6. Fie ld  mapping of t h e  var ious  i n t r u s i v e  members was based on t h e  

4 

Figures 5 and 6 near here. 
: L 

" c h a r a c t e r i s t i c  f ea tu re s"  l i s t e d  a t  bottom of t a b l e  1. Rocks of the 

! Iwoonut, Sevuokuk, and Taphook plutons have been previously descr ibed 

by Pa t ton  and Cse j tey  (1970a). The o l i v i n e  monzonite of that r e p o r t  

i s  he re in  r e c l a s s i f i e d ,  on t h e  b a s i s  of a d d i t i o n a l  modal data, as a n  I 
olivine-bear  ing syenodior i t e  . I 

I 
The S t .  Lawrence p lu tonic  rocks f a l l  more o r  l e s s  i n t o  t h r e e  I 

major ca t egor i e s :  (1) monzonites and s y e n i t e s ,  inc luding  t h e  1 

olivine-bearing syenodior i te ,  containing abundant mafic minerals  bu t  
I 

l i t t l e  or  no quartz; (2 )  q u a r t z  monzonites, l o c a l l y  grading i n t o  I 

monzonites and g ranod io r i t e s ,  wi th  a n  in te rmedia te  amount of 

quar tz  and w i th  hornblende a s  t h e  chief  mafic  mineral ;  and (3)  quar tz  

monzonites, l o c a l l y  grading i n t o  g ranod io r i t e  and a l a s k i t e ,  which have'  

a high quar tz  conten t  and low color  index wi th  b i o t i t e  as t h e  chief  , 

mafic mineral .  These t h r e e  groups of rocks a r e  thought t o  represent 
t he  t h r e e  major magmas, emplaced i n  a succession,  of the  mid-Cretaceous 
p lu ton ic  episode of S t .  Lawrence I s l and .  . - - 1  



Dike rocks and xeno l i t h s  

A l l  t h e  plutons con ta in  a l a r g e  number of d ikes  and small plugs 

of a v a r i e t y  of la te -s tage  rocks;  namely, a p l i t e  and a l a s k i t e ,  

4 lamprophyre, hypabyssal f e l s i c  porphyries ,  and a few t h i n  v e i n s  of i 

. hydrothermal quar tz .  The age of t hese  d ike  rocks r e l a t i v e  t o  each I 

I 
; o the r  i s  not  known and only the l a r g e r  bodies  have been mapped ( f i g s .  , 

I 

5 and 6). 

i The a p l i t e s  a r e  f i n e  grained and f r equen t ly  grade i n t o  medium- ' 

i 
t o  coarse-grained , i r r e g u l a r  tex tured  a l a s k i t e ,  occas iona l ly  wi th  I 
m i a r o l i t i c  c a v i t i e s .  The a p l i t i c  rocks r a r e l y  grade i n t o  I 
coarse-grained pegmati t ic  n e s t s  of K-feldspar, qua r t z ,  and muscovite. 

I 
I 

These rocks occur i n  t h i n  d ikes  and i n  small  i n t r u s i v e  bodies a s  

much a s  1 square mi le  i n  a r e a .  Whereas a p l i t e s  are common i n  all t h e  1 
I 

/ plu tons ,  they r a r e l y  extend i n t o  t h e  surrounding country rocks.  

I 
I r r e g u l a r  d ikes  of lamprophyre, a few inches t o  a f e w  f e e t  i n  

width, a r e  common i n  t h e  northern ha l f  of t h e  Sevuokuk p lu ton ,  The 
I 

lamprophyre i s  dark  gray and po rphyr i t i c ,  with dark hornblende 1 
phenocrysts as much as 3 rmn long i n  a f i n e l y  c r y s t a l l i n e ,  lamprophyricl 

1 
t ex tured  mat r ix  of brown hornblende, p l ag ioc l a se ,  and minor aug i t e .  



I The f e l s i c  porphyries  common i n  every p lu ton  occur as i r r e g u l a r  

; hypabyssal bodies  up t o  2 square mi l e s  i n  a r ea  and in t rude  both t h e  

i : p lu ton ic  and t h e  country rocks.  The porphyries  range from l a t i t e  t o  

I 
4 quar tz  l a t i t e  i n  composition and con ta in  l a r g e  phenocrysts of corroded' 

5 -  quar tz  and subhedral  K-feldspar i n  a medium- t o  l igh t -gray  a p h a n i t i c  
I 
I 

h / groundmass. M i a r o l i t i c  c a v i t i e s  a r e  common. Most of t h e  porphyries  

7 are a l t e r e d  t o  a n  aggregate  of qua r t z ,  s e r i c i t e ,  kaol in  , and p y r i t e ,  

8 1 with  minor amounts of c h l o r i t e  and ep idote .  These hypabyssal f e l s i c  

porphyries  a r e  probably t h e  source of t h e  l a t i t e  and quar tz  l a t i t e  

vo lcan i c s  of La te  Cretaceous t o  Ear ly  T e r t i a r y  age. 

I 
j , Xenoli ths  a r e  common i n  t h e  coarse- and medium-grained rocks.  I 

Most x e n o l i t h s  are rounded and equant ,  a f e w  inches t o  about 1 f o o t  
i 

long,  wi th  f a i r l y  sharp boundaries;  a l l  have been r e c o n s t i t u t e d  t o  a 

1 4  f i ne -  t o  medium-grained, hornblende-rich ho rn fe l s .  Severa l  apparent  I 
I - roof pendants of r e c r y s t a l l i z e d  Paleozoic  l imestone,  a few t e n s  of i 

f e e t  i n  dimension, occur i n  t h e  Soomaghat and Kinipaghulghat p lu tons .  

S t r u c t u r a l  f e a t u r e s  I 
All t h e  p lu tons  appear t o  be jointed, b u t  f e w  joint measurements ' 

could be  obtained because of s c a r c i t y  of bedrock exposures.  Two sets , 
of v e r t i c a l  j o i n t s  s t r i k i n g  no r theas t  and northwest a r e  conspicuous in1 

every c o a s t l i n e  exposure of t h e  Sevuokuk pluton,  



- - - -. - - - - -  ---. -. 

i 
One of t h e  most c h a r a c t e r i s t i c  f e a t u r e s  of t h e  S t .  Lawrence 

I 
1 

I p lu tons  is t h a t  they a r e  devoid of obvious r eg iona l  f o l i a t i o n  and 
I 

I l i n e a t i o n .  Only i n  t h e  Soornaghat and Sevuokuk plutona where flow 1 
I I 

" alinement of o r thoc la se  phenocrysts occur were any obvious bu t  1 
I 

l o ca l i zed  s t r u c t u r a l  f e a t u r e s  observed. Because most rock specimens 

' / were co l l ec t ed  a s  f l o a t ,  no attempt was made t o  f i n d  prefer red  
/ 
I 
I ' o r i e n t a t i o n  by pe t ro fab r i c  measurements with t h i n  sec t ions .  

8 Depth and method of p lu ton  emplacement 

The s t r u c t u r e  and t h e  petrography of t h e  plutons suggest t h e  
I 

' plu tons  were emplaced a t  r e l a t i v e l y  shallow depths i n  t h e  earth's 

1 '  
c r u s t .  The S t .  Lawrence p lu tons  a r e  ep izonal ,  according t o  the usage 

I'  of Buddington (1959), on the  b a s i s  of t he  following f e a t u r e s :  sharp 1 
and dlecordant  con tac t s  wi th  the  r eg iona l ly  unmetamorphosed country 

! 4 
rocks, presence of c h i l l e d  border f a c i e s ,  presence of xeno l i t h s  and 

I 
' apparent  roof pendants, l a c k  of r eg iona l  f o l i a t i o n  and l i n e a t i o n ,  I 

I a s s o c i a t i o n  wi th  composi t ional ly s imi l a r  hypabyssal vo lcanic  i n t r u s i v q s  
I 
I 

which commonly conta in  m i a r o l i t i c  c a v i t i e s .  
1 

Emplacement of t h e  plutons was accomplished by success ive  

i n j e c t i o n s  of apparent ly  consanguineous magmas of d ive r se  composition., 
I 

The method of magma emplacement i s  not known. There i s  no evidence 

t h a t  t h e  i n t r u s i o n s  deformed t h e  cauntry rocks.  
I 



Minera l iza t ion  

Several  small  mineral ized a r e a s  of molybdenum, copper, l e a d ,  and 
I 

z inc  s u l f i d e s  occur i n  and around t h e  g r a n i t i c  plutons i n  t h e  western I 
I 

, p a r t  of t h e  i s l and .  They have been descr ibed previously by Patton ; 
! 
i 

. and Csej tey (1970a, 1970b) and a r e  only b r i e f l y  mentioned he re ,  
I 

Molybdenite i s  widely disseminated i n  t h e  Sevuokuk pluton.  A 
! 

, small  mineral ized s a t e l l i t i c  s tock  of b i o t i t e  quartz  monzonite, 1 
containing low-grade porphyry copper and minor molybdenite, is  I 

I 
loca ted  approximately 8 mi l e s  east-southeast  of Booshu Camp ( f i g .  5). 1 

, Five small  occurrences of lead-zinc-si lver  s u l f i d e s  were found along 
l 

a northeast- t rending b e l t  south and east of t h e  ~ ~ h ~ o k  pluton. I 
I 

Similar  mineral ized a r e a s  have not  been found i n  t h e  e a s t e r n  p a r t  

of t h e  i s l and  (Pat ton and Csej tey,  1971).  However, d e t e c t a b l e  amounts/ 

of t i n  were found i n  stream-sediment samples from streams d ra in ing  the /  
I 

Soomaghat and Kinipaghulghat p lu tons .  The source of t h e  t i n  is  

I 

unknown and only 2 of 15  r ep re sen ta t ive  rock samples of t h e  two 
I 

plutons conta in  d e t e c t a b l e  amounts of t i n .  

Age 

Available  s t r a t i g r a p h i c  evidence suggest  a  probably Cretaceous 

age f o r  t h e  S t .  Lawrence p lu tons .  The l a t e s t  da t ab le  country rocks  

a r e  of T r i a s s i c  age, according t o  f o s s i l  evidence (Pat ton and Csej tey,  

1970a). The age of t h e  youngest intruded rocks, t h e  a n d e s i t i c  vo lcan ic s ,  

is  imperfec t ly  known, but  s imi l a r  a n d e s i t i c  vo lcanic  rocks i n  
west-central  Alaska have been dated a s  Early Cretaceous (Pa t ton  and 
M i l l e r ,  1966; Pa t ton ,  1967). The b a s a l  po r t ion  of t he  o l d e s t  
post-plutonic  rocks,  a  sequence of l a t i t i c  and quar tz  l a t i t i c  vo lcanics ,  
y i e l d s  a Late  Cretaceous K-Ar age of 88.7 2 3 m.y , (Pat ton and Csej teyp 
1970a). 

11 



-- 
1 

I Four K-Ar age determinat ions were obtained on t h r e e  of t h e  
i 

I ' 

, S t .  Lawrence plutons ( t a b l e  2 ) .  Two ages were measured on b i o t i t e  ' 
I 

TABLE 2 NEAR HERE. 1 
1 

I 1 

, from t h e  b i o t i t e  quartz  monzonite of t he  Sevuokuk p lu ton ,  one on 

,, 1 b i o t i t e  from t h e  f i n e r  grained po r t ion  of t h e  b i o t i t e  quar tz  I 

- monzonite of t h e  Kialegak p lu ton ,  and one on hornblende from t h e  I 
monzonite-syenite member of t h e  Kinipaghulghat pluton.  

Three of t h e  four  ages a r e  i n  c l o s e  agreement, a l i t t l e  over 100 

m.y. each, though they represent  d i f f e r e n t  members of the  i n t r u s i v e  

s e r i e s .  An age of 91 m.y. obtained on a  sample from a mineral ized 

s a t e l l i t i c  s tock  of the  Sevuokuk pluton (Pat ton and Csej tey,  1970a) 

probably r e f l e c t s  t h e  e f f e c t s  of t h e  post-plutonic  mine ra l i za t ion  o r  

i t  may r ep resen t  a  younger p lu tonic  episode. I n  any event ,  t h e  small  

range of t h e  measured ages suggests  t h a t  the composite St. Lawrence 

p lu tons  were emplaced i n  a r e l a t i v e l y  s h o r t  period of geologic  t ime, 

around 100 m.y. ago. 

Regional c o r r e l a t i o n  

Gran i t i c  p lu tons  of s i m i l a r  age, composition, and s t r u c t u r e  occur 

i n  ad jacent  reg ions  of S i b e r i a  and mainland Alaska. 





. - - - -. . -- - . - -- - . . . - -. . .. - - .. 

A b e l t  of epizonal  g r a n i t i c  p lu tons  has  been described from 

I west-central  Alaska and f rom, the  e a s t e r n  po r t ion  of t h e  Seward 

3 i Peninsula by Mi l l e r  (1970a). I n  the Seward Peninsula t h e  plutons 
I 

4 1 c o n s i s t  of quar tz  monzonite and l e s s e r  amounts of s y e n i t e  and I 

7 / Seward Peninsula  t rend approximately north-south and appear t o  be 
I 

5-- 

6 

x 1 r e s t r i c t e d  t o  the boundary a r e a s  between the  Paleozoic and ~racambr ian l  

f e ld spa tho ida l  rocks and have been assigned t o  a p lu tonic  episode 

dated at 108-98 m.y.  illex ex, 1970b). I n  add i t i on ,  t h e  plutons i n  t h e  

q metamorphic and sedimentary rocks of t h e  Seward Peninsula t o  t h e  west,  
I 

l o -  and the adjacent  Mesozoic volcanogenic province t o  t h e  e a s t  (Mi l le r ,  
I 

1 1  ' 1970b). 

12 An examination of f i g u r e  2 reveals t h a t  on e a s t e r n  St, Lawrence 

1 -  I s l and  t h e  country rocks a r e  dominantly Paleozoic carbonates  and on I 
14 ' t h e  western p a r t  the country rocks a r e  c h i e f l y  Early Cretaceous(?)  

1. a n d e s i t i c  vo lcanic  rocks.  Thus, on t h e  b a s i s  of s i m i l a r  age,  

composition, and geologic s e t t i n g ,  t he  p lu tons  of S t .  Lawrence I s land  

1 ;  appear t o  be a cont inua t ion  of t h e  100 m.y.-old p lu ton ic  b e l t  of t h e  

e a s t e r n  Seward Peninsula.  



I l  A broad b e l t  of g r a n i t i c  p lu tons  extends from the Sibe r i an  

I mainland i n t o  the Chukotsky Peninsula ,  U.S.S.R. (Shi lo ,  1965). The 

3 I plu tons  a r e  epizonal  and composite, range I n  composition from quar tz  

4 / monzonite and g r a n i t e  t o  undersaturated syen i t e ,  and t h e  bulk of them 

, / volcanics ,  whereas on the  n o ~ t h e r n  ha l f  they c o n s i s t  mainly of 
I 

8 Precambrian t o  Mesozoic metamorphic and sedimentary rocks (Drabkin, 

I 
5 -  1 a r e  r epo r t ed ly  80 t o  100 m . y .  old .  I n  t h e  southern h a l f  of t h e  

lo- i Thus, t h e  geology and the  geographic l o c a t i o n  of the S t .  
i LaWenCeI 

6 

11 plu tons  s t rong ly  suggest a t e c t o n i c  con t inu i ty ,  a t  least s i n c e  t h e  I 

Chukotsky Peninsula  t h e  country rocks a r e  mostly Mesozoic a n d e s i t i c  

1 2  middle of t h e  Cretaceous, ac ros s  t h e  Bering Sea she l f  between t h e  I 
I 

13 . Chukotsky Peninsula and western Alaska. 
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