
PRELIMINARY REPORT 

on the 

GEOLOGY 

of the 

MARGUERITE BAY AREA, ANTARCTICA 

Technical Report No. 6 . 

by the 

RONNE ANTARCTIC RESEARCH EXPEDITION 

under 

Contract Number N6onr280 

with the 

OFFICE OF NAVAL RESEARCH 

DEPARTMENT Of THE NAVY WASHINGTON, D. C. 
N A V E X O S  P-573 

8-5.5116 



National Oceanic and Atmospheric Administration 

ERRATA NOTICE 

One or more conditions of the original document may affect the quality of the image, such 
as: 

Discolored pages 
Faded or light ink 
Binding intrudes into the text 

This has been a co-operative,project between the NOAA Central Library and the Climate 
Database h4odernization Program, National Climate Data Center (NCDC). To view the 
original document, please contact the NOAA Central Library in Silver Spring, MD at 
(30 1) 7 13-2607 x124 or www.reference@,nodc.noaa.gov. 

LASON 
Imaging Contractor 
12200 Kiln Court 
Beltsville, MD 20704- 1387 
March 21,2005 



FOREWORD 

S u b m i t t e d  h e r e  is T e c h n i c a l  R e p o r t  No. 6 o f  t h e  Ronne 
A n t a r c t i c  R e s e a r c h  E x p e d i t i o n .  T h i s  r e p o r t  i s  a p r e l i m i n a r y  
e v a l u a t i o n  o f  t h e  g e o l o g y  r e s e a r c h  c o n d u c t e d  by Dr. R o b e r t  
L. N i c h o l s ,  T u f t s  C o l l e g e ,  who was a member o f  t h e  Exped i -  
t i o n .  F i n a l  a n a l y s e s  o f  t h e  f i n d i n g s  and  o f  t h e  s p e c i m e n s  
b r o u g h t  back  a r e  y e t  t o  come. 
g i v e  t h e  r e a d e r  an i d e a  o f  t h e  s c o p e  o f  t h e  s t u d i e s  made and 
t h e  a r e a s  c o v e r e d .  Some o f  t h e  p r e l i m i n a r y  r e s u l t s  may be 
m o d i f i e d  when t h e y  a r e  f u r t h e r  s u r v e y e d .  

The  r e p o r t  m e r e l y  i n t e n d s  t o  

#+ C a p t a i n ,  USN 
- 

A s s i s t a n t  C h i e f  f o r  R e s e a r c h  

0-55U6 



PREFACE 

The g e o l o g i c a l  r e s e a r c h  program was c a r r i e d  o u t  by D r .  R o b e r t  L. 
N i c h o l s ,  h e a d  o f  Geology Depar tmen t  a t  T u f t s  C o l l e g e .  D r .  N i c h o l s  and R o b e r t  
Dodson were i n  t h e  f i e l d  a t o t a l  o f  154 d a y s ,  a b o u t  60 o f  t h e s e  were s p e n t  o n  
r o c k  o u t c r o p s  i n  t h e  M a r g u e r i t e  Bay a r e a .  

on t h e  P a l m e r  P e n i n s u l a  and A l e x a n d e r  I s l a n d .  A t ho rough  d e s c r i p t i o n  o f  Dr. 
N i c h o l s '  f i n d i n g s  w i l l  b e  p u b l i s h e d  i n  s c i e n t i f i c  j o u r n a l s  a s  soon  a s  r o c k  
s a m p l e s  h a v e  been  s l i c e d  and i n v e s t i g a t e d  and l e n g t h y  r e p o r t s  p r e p a r e d .  The  
r e p o r t  a t t a c h e d  h e r e t o  i s  a p r e l i m i n a r y  a c c o u n t  which was handed  t o  m e  upon 
a r r i v a l  i n  t h e  U n i t e d  S t a t e s  i n  A p r i l  1948. 

D e t a i l e d  s t u d i e s  were c o n d u c t e d  on  t h e  r o c k  f o r m a t i o n s  and t h e  g l a c i e r s  

2 P-c - 
F i n n  Ronne 
Commander USNR 
E x p e d i t i o n  L e a d e r  
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P R E L I M I N A R Y  REPORT OF GEOLOGY OF T H E  MARGUERITE BAY AREA,  
ANTARCTICA 

INTRDLWCTION 

D u r i n g  t h e  p e r i o d  from March 1 9 4 7 , t o  '.larch 1948 ,  members o f  t h e  Ronne 
A n t a r c t i c  R e s e a r c h  E x p e d i t i o n  had  t h e  o p p o r t u n i t y  o f  c a r r y i n g  o u t  g e o l o g i c a l  
s t u d i e s  i n  t h e  M a r g u e r i t e  Bay a r e a ,  Pa lmer  P e n i n s u l a ,  A n t a r c t i c a .  

Approx ima te ly  54 d a y s  were s p e n t  on t h e  o u t c r o p  a t  t h e  f o l l o w i n g  w i d e l y  
s c a t t e r e d  l o c a l i t i e s :  A l e x a n d e r  I s l a n d ,  Mushroom I s l a n d ,  T e r r a  Firma I s l a n d s ,  
Cape  B e r t e a u x ,  Windy V a l l e y ,  B1 ack Thumb M o u n t a i n ,  I s l a n d s  be tween Red Rock 
R i d g e  and  B l a c k  Thumb M o u n t a i n ,  Red Rock R i d g e ,  Neny F j o r d ,  Neny I s l a n d ,  S t o n -  
i n g t o n  I s l a n d ,  Roman I V  Moun ta in ,  I s l a n d s  t e n  m i l e s  s o u t h w e s t  o f  A d e l s i d e  Is- 
l a n d ,  a n d  I s l a n d s  50 m i l e s  w e s t  o f  S t o n i n g t o n  I s l a n d .  

c o n s e q u e n t l y  many o f  t h e  i d e a s ,  c o r r e l a t i o n s ,  and i n t e r p r e t a t i o n s  may l a t e r  be 
m o d i f i e d .  

i c a l  program. Mr. R o b e r t  H.  T. Dodson a c t e d  a s  g e o l o g i c a l  a s s i s t a n t  and f u r -  
t h e r e d  t h e  work i n  ways  t o o  numerous  t o  men t ion .  

T h i s  r e p o r t  was w r i t t e n  b e f o r e  any l a b o r a t o r y  work was c o m p l e t e d  and 

Commander F i n n e  Ronne made a v a i l a b l e  a l l  t r a i l  equ ipmen t  f o r  t h e  g e o l o g -  

BED ROCK 

The Neny I s l a n d  s c h i s t  i s  t h e  o l d e s t  f o r m a t i o n  i n  t h e  a r e a .  I t  i s  
h o r n b l e n d i c  and  was o r i g i n a l l y  a f i n e - g r a i n e d  rock .  I t  i s  found  a t  Neny Is- 
l a n d ,  Roman I V  M t . ,  B l a c k  Thumb Mt., and  S t o n i n g t o n  I s l a n d .  I t  h a s  been  i n -  
vaded  by t h e  Roman I V  Mt. g n e i s s  and  a t  Roman I V  M t .  i t  i s  found  a s  e l o n g a t e d  
d i k e - s h a p e d  i n c l u s i o n s  i n  t h e  g n e i s s .  A t  S t o n i n g t o n  I s l a n d  i n c l u s i o n s  o f  i t  
a r e  found i n  t h e  S t o n i n g t o n  d i o r i t e .  A t  t h e  n o r t h e r n  end  o f  t h e  P a l m e r  Pen-  
i n s u l a ,  t h e r e  i s  a g reywacke  which i s  p r o b a b l y  O r d o v i c i a n .  S c h i s t  e r r a t i c s  
a r e  a l s o  found  i n  t h i s  a r e a  and i t  seems l i k e l y  t h a t  t h e  s c h i s t  is P r e -  
Cambr ian . l  
o f  t h e s e  e r r a t i c s  a r e  b e i n g  made. 

e l s e w h e r e ,  i t  h a s  l i t - p a r - l i t  i n v a d e d  t h e  Neny I s l a n d  S c h i s t .  1: i s  c u t  by a 
c o n t o r t e d  a p l i t e  which  i s  p r o b a b l y  c l o s e l y  r e l a t e d  t o  i t  a s  w e l l  a s  by o t h e r  
much y o u n g e r  i n t r u s i v e s .  I t  i s  b e s t  s e e n  o n  t h e  n o r t h  s i d e  o f  Roman I V  M t .  
n e x t  t o  t h e  g l a c i e r  and  on  t h e  s o u t h e a s t  end o f  Neny I s l a n d .  I t s  a g e  i s  n o t  
a c c u r a t e l y  known, b u t  i t  i s  p r o b a b l y  P r e - L a t e  Mesozoic .  

A b l a c k  a r g i l l i t e  i s  found  on  two i s l a n d s  which a r e  a p p r o x i m a t e l y  8 - 
13 miles s o u t h  o f  A d e l a i d e  I s l a n d .  I t  a b u n d a n t l y  c o n t a i n s  what a p p e a r s  to  be 
f l a t t e n e d  c a r b o n i z e d  p l a n t  r ema ins .  I t  i s  i n  p l a c e s  w e l l  s t r a t i f i e d .  Minor  
amounts  o f  b l a c k  c o n g l o m e r a t e  and  s a n d s t o n e  a r e  i n t e r b e d d e d  i n  i t ,  and i t  h a s  
been  somewhat de fo rmed .  T r a p  and f e l s i t e  d i k e s  i n v a d e  i t  and a c o a r s e  
g r a i n e d a c i d i c i g n e o u s  r o c k  h a s  s t o p p e d  i t s  way i n t o  i t .  T h i s  a r g i l l i t e  p rob-  
a b l y  c o r r e l a t e s  w i t h  t h a t  a t  Cape Keeler and a t  t h e  n o r t h e r n  end  o f  t h e  
P a l m e r  P e n i n s u l a ,  and  i t  may be J u r o - C r e t a c e o u s .  

and  on t h e  s o u t h  s i d e  o f  Neny F j o r d  1 - 1 / 2  miles  r e s t  o f  t h e  Neny g l a c i e r  b a r -  
r i e r .  I t  i n t r u d e s  and  a l s o  c o n t a i n s  i n c l u s i o n s  o f  t h e  Neny I s l a n d  s c h i s t .  
I t  h a s  n o t  been  metamorphosed .  The  i n d i v i d u a l  p y r o b o l e  g r a i n s  may be a s  much 
a s  1/2 i n .  a c ros s ,  and  i n  p l a c e s  i t  g r a d e s  i m p r e c e p t a b l y  i n t o  a gabbro .  A t  
B l a c k  Thumb M t .  i t  i s  c u t  by a w h i t e  g r a n i t e  and  a p e g m a t i t e  which i s  p r o b -  
a b l y  r e l a t e d  t o  t h e  g r a n i t e .  

The  Neny G l a c i e r  I s l a n d  g a b b r o  i s  b e s t  s e e n  on an i s l a n d  i n  Neny F j o r d  
which is a t t a c h e d  t o  t h e  Neny G l a c i e r .  I t  i s  a l s o  found a t  t h e  w e s t e r n  end 
of Red Rock R i d g e ,  B l a c k  Thumb M t . ,  Roman I V  M t . ,  o n  i s l a n d s  50 miles w e s t  o f  
S t o n i n g t o n  I s l a n d ,  a n d  e l s e w h e r e .  I t  v a r i e s  i n  t e x t u r e  and m i n e r a l  composi- 
t i o n ;  i t  c o n t a i n s  i n c l u s i o n s  o f  t h e  B lack  Thumb p y r o b o l i t e ;  i t  i s  found a s  
i n c l u s i o n s  i n  t h e  S t o n i n g t o n  d e o r i t e ;  and  i t  i s  c u t  Ly s e v e r a l  d i f f e r e n t  
k i n d s  o f  p l u t o n i c  r o c k s .  M a l a c h i t e  s t a i n s  a r e  commonly a s s o c i a t e d  w i t h  t h e  
p y r o b o l i t e s  and  g a b b r o s .  

T e n t a t i v e  c o r r e l a t i o n s  o f  t h e  Neny I s l a n d  s c h i s t  w i t h  t h e  s c 6 i s t  

The  Roman IV M t .  g n e i s s  is p i n k  and  g r a n i t i c  and on Neny I s l a n d ,  and  

The  B lack  Thumb p y r o b o l i t e  i s  found  a t  B l a c k  Thumb M t . ,  Neny I s l a n d ,  

'Personal comunicmtion from Wr. Raymond Adie ,  F d k l a n d  I d a n d s  Dependency, Surrey. 
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- 2 -  

The  S t o n i n g t o n  I s l a n d  d i o r i t e  i s  found a t  Neny I s l a n d ,  M o r a i n e  Bay,  
Roman I V  M t . ,  and  on t h e  s o u t h  s i d e  o f  Neny F j o r d  1 - 1 / 2  mi les  w e s t  o f  t h e  Aeny 
g l a c i e r  b a r r i e r ,  a s  well  a s  on S t o n i n g t o n  I s l a n d .  I t  v a r i e s  i n  t e x t u r e  and 
m i n e r a l  c o m p o s i t i o n ;  c o n t a i n s  a n g u l a r  i n c l u s i o n s ,  e l o n g a t e d  rounded  i n c l u s i o n s ,  
a n d  s c h l i e r e n  so o r i e n t e d  and  a r r a n g e d  t h a t  t h e  r o c k  can  b e  c a l l e d  a gneiss; 
i n  p l a c e s  i t  i s  banded;  and  on  S t o n i n g t o n  I s l a n d ,  i t  i s  c u t  by many d i k e s  of 
v a r y i n g  c o m p o s i t i o n .  
i n g t o n  I s l a n d  i s  g r e y - b l a c k ,  c o n t a i n s  g r a i n s  o f  1 / 1 6  i n .  d i a m e t e r ,  c o n t a i n s  
i n c l u s i o n s  o f  d i o r i t e  and  g a b b r o ,  and  i s  c u t  by a c i d i c  i g n e o u s  r o c k s .  T h e s e  
d i k e s  may b e  t h e  f i n e - g r a i n e d  e q u i v a l e n t  o f  t h e  d i o r i t e .  

The  P e n g u i n  Rookery  g r a n o d i o r i t e  i s  found a t  t h e  p e n g u i n  r o o k e r y  a t  t h e  
w e s t  e n d  o f  Red Rock R idge .  Two t e x t u r a l  v a r i e t i e s  a r e  r e a d i l y  r e c o g n i z a b l e  
i n  t h e  f i e l d .  The f i n e r - g r a i n e d  v a r i e t y  i n t r u d e s  t h e  c o a r s e ,  and i s  t h e r e f o r e  
t h e  younger .  T h i s  g r a n o d i o r i t e  c u t s  t h e  Neny G l a c i e r  I s l a n d  g a b b r o  w i t h  wh ich  
i t  i s  i n  c o n t a c t  and  i t  seem8 l i k e l y  t h a t  i t  a l s o  c u t s  t h e  S t o n i n g t o n  d i o r i t e .  
F e l s i t e ,  t r a p ,  and  a p l i t e  d i k e s  i n t r u d e  i t .  

i s  a p p r o x i m a t e l y  1 - 1 / 2  m i l e s  from B l a c k  Thumb Mt. T h i s  g r a n i t e  i s  c o a r s e -  
g r a i n e d  and p i n k ,  and  i s  composed o f  p i n k  a n d  b u f f  f e l d s p a r ,  q u a r t z ,  and  mica .  
I t  i s  c u t  by t r a p ,  t r a p  p o r p h y r y ,  f e l s i t e  p o r p h y r y ,  and  banded  f e l s i t e  d i k e s ,  
a n d  by a p l i t e ,  p e g m a t i t e ,  and  g r a n i t e  d i k e s  which a r e  c l o s e l y  r e l a t e d  t o  it .  
I t  c o n t a i n s  few i n c l u s i o n s  and  on Neny G l a c i e r  I s l a n d  s e v e r a l  v a r i e t i e s  c a n  b e  
r e c o g n i z e d .  I t  c u t s  t h e  Neny G l a c i e r  I s l a n d  g a b b r o ,  t h e  S t o n i n g t o n  d i o r i t e ,  
and  p r e s u m a b l y  t h e  P e n g u i n  Rookery  g r a n o d i o r i t e .  

The  T e r r a  F i rma  v o l c a n i c s  a r e  w i d e s p r e a d .  They a r e  found  a t  Mushroom 
I s l a n d ,  T e r r a  F i rma  I s l a n d s ,  B l a c k  Thumb M t . ,  Neny F j o r d ,  and Knowles r e p o r t s  
s i m i l a r  v o l c a n i c s  a t  t h e  B a t t e r b e e  M t s m 2  
brown and  t h e y  c o n s i s t  o f  a g g l o m e r a t e s ,  b r e c c i a s ,  t u f f s ,  we lded  t u f f s ,  f l ow 
r o c k s ,  and d i k e s .  I n  p l a c e s  t h e  a g g l o m e r a t e s  and b r e c c i a s  c o n t a i n  o n l y  
c o g n a t e  e j e c t a m e n t a ;  elsewhere t h e y  may be composed o f  a v e r y  h i g h  p e r c e n t a g e  
o f  g r a n i t i c  f r a g m e n t s .  A t  B l a c k  Thumb M t .  t h e  p e r c e n t a g e  of a c c i d e n t a l  ejec- 
t a m e n t a  i s  i n  p l a c e s  so h i g h  t h a t  some o f  t h e  p y r o c l a s t i c s  a p p r o a c h  r e c o n -  
s t r u c t e d  g r a n i t e s .  T h e s e  g r a n i t i c  f r a g m e n t s  may b e  a s  much a s  f o u r  f e e t  l o n g  
and t h e y  a r e  a n g u l a r ,  sub  a n g u l a r ,  sub  round ,  and  round.  The  f l o w  r o c k s  a r e  
commonly banded  and  t h e y  may or may n o t  be  p o r p h y r i t i c .  A t  Mushroom I s l a n d  
t h e  v o l c a n i c s  h a v e  been  p y r i t i z e d  and  t h e  r o c k s  a r e  i n  p l a c e s  h e a v i l y  s t a i n e d  
w i t h  l i m o n i t e  due  t o  t h e  o x i d a t i o n  o f  t h e  p y r i t e .  The  v o l c a n i c s  a t  t h e  Terra  
Fi rma I s l a n d s  a r e  c u t  b e  v e i n s  c o n t a i n i n g  e p i d o t e ,  g a r n e t ,  a n d  c a l c i t e . '  
T h e s e  v e i n s  a r e  n o t  found  i n  t h e  a d j a c e n t  r o c k s  and  i t  seems l i k e l y  t h a t  t h e  
m i n e r a l i z i n g  s o l u t i o n s  a r e  g e n e t i c a l l y  r e l a t e d  t o  t h e  v o l c a n i c s .  

e a s t  o f  t h e  c o n s p i c u o u s  low c o l  which a r e  composed o f  T e r r a  F i rma v o l c a n i c s .  
The  rocks i n  t h e s e  p e a k s  a p p e a r  t o  d i p  l e s s  t h a n  30° and i t  seems l i k e l y  t h a t  
h e r e  t h e  v o l c a n i c  s e r i e s  i s  more t h a n  2 ,000  f t .  t h i c k .  The  v o l c a n i c s  a r e  c u t  
by t r a p ,  t r a p  p o r p h y r y ,  r e d  g r a n i t e ,  g r a n o d i o r i t e ,  and  p o r p h y r i t i c ,  r e d ,  and 
banded  f e l s i t e  d i k e s .  T h a t  t h e  v o l c a n i c s  i n  t h e  v a r i o u s  a r e a s  a re  a l l  o f  t h e  
same a g e  is i n d i c a t e d  by: (1 )  t h e  s i m i l a r i t y  o f  l i t h o l o g y ,  ( 2 )  t h e  s h o r t  
d i s t a n c e  be tween  a r e a s ,  ( 3 )  t h e  f a c t  t h a t  t h e y  a r e  a l l  c u t  by t r a p  and  t r a p  
p o r p h y r y  d i k e s .  The  v o l c a n i c s  a r e  y o u n g e r  t h a n  t h e  Chasm I s l a n d  g r a n i t e  a s  
l a r g e  f r a g m e n t s  o f  t h i s  g r a n i t e  a r e  found i n  them and  t h e y  a r e  o l d e r  t h a n  t h e  
L a t e r a l  Mora ine  p l u t o n  which c u t s  them. 

i n t e r m e d i a t e  c o m p o s i t i o n .  I t  is found on t h e  s o u t h  s i d e  o f  Neny F j o r d  e a s t  
o f  t h e  l o w  c o l .  I n  p l a c e s  i t  i s  more  or less d e v o i d  o f  i n c l u s i o n s ,  e l s e w h e r e  
i t  i s  f i l l e d  w i t h  x e n o l i t h s  o f  Chasm I s l a n d  g r a n i t e ,  t h e  p y r o c l a s t i c  f a c i e s  
o f  t h e  T e r r a  F i rma v o l c a n i c s ,  and o t h e r  rocks. I t  i n t r u d e s  t h e  T e r r a  F i r m a  
v o l c a n i c s  a n d  i s  i n  t u r n  i n t r u d e d  by t h e  Red Rock R i d g e  g r a n i t e .  

R i d g e ,  on t h e  n o r t h  s i d e  o f  Neny F j o r d  n e a r  t h e  t e r m i n u s  o f  t h e  Neny G l a c i e r ,  
a n d  elsewhere. I t  i s  p i n k ,  c o n t a i n s  m o l y b d e n i t e ,  a n d i s  c h a r a c t e r i z e d  by 

The commonest and  most  c o n s p i c u o u s  t y p e  o f  d i k e  on S t o n -  

The t y p e  l o c a l i t y  f o r  t h e  Chasm I s l a n d  g r a n i t e  i s  a s m a l l  i s l a n d  which  

They a r e  u s u a l l y  b l a c k ,  g r e y ,  or 

T h e r e  a r e  two p e a k s  o v e r  3 , 0 0 0  f t .  h i g h  on t h e  s o u t h  s i d e  of  Neny F j o r d  

The L a t e r a l  Wora ine  p l u t o n  i s  composed o f  a c o a r s e - g r a i n e d  r o c k  o f  

The Red Rock R i d g e  g r a n i t e  i s  found a t  B l a c k  Thumb M t . ,  Red Rock 

'Paul Knorles, U. S. hatarct ic  Service 1939 - 1941. 

8-5546 
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v u g s  which c o n t a i n  t e r m i n a t e d  q u a r t z  c r y s t a l s ,  c h l o r i t e ,  and l i m o n i t e .  I t  i n -  
v a d e s  t h e  T e r r a  F i rma  v o l c a n i c s ,  t h e  L a t e r a l  Mora ine  p l u t o n ,  and i t  i s  t h e  
y o u n g e s t  p l u t o n  i n  t h e  a r e a .  I t  i s  c u t  by v a r i o u s  k i n d s  o f  t r a p  and f e l s i t e  
d i k e s .  

o f  an i n c h  t o  more t h a n  30 f t .  i n  w i d t h .  They have  emplaced  t h e m s e l v e s  by 
wedging ,  s t o p p i n g ,  and t o  a m i n o r  d e g r e e ,  by r e p l a c e m e n t .  S i n g l e ,  m u l t i p l e ,  
and c o m p o s i t e  d i k e s  a r e  common. Some h a v e  been e p i d o t i z e d ,  o t h e r s  a r e  c u t  by 
e p i d o t e  v e i n s ,  and a few h a v e  been f a u l t e d .  A p l i t e ,  p e g m a t i t e ,  g r a n i t e ,  and 
f e l s i t e  d i k e s  a r e  a s s o c i a t e d  w i t h  t h e  g r a n i t e s ;  f e l s i t e  d i k e s  a r e  r e l a t e d  t o  
t h e  v o l c a n i c s ;  d i k e s  o f  i n t e r m e d i a t e  c o m p o s i t i o n  a r e  r e l a t e d  t o  t h e  d i o r i t e s ;  
and  t r a p ,  d i a b a s e ,  and t r a p  p o r p h y r y  d i k e s  a r e  v e r y  common and some o f  them 
may b e  e q u i v a l e n t  i n  age  t o  t h e  T e r t i a r y  v o l c a n i c s  on t h e  n o r t h e r n  end  o f  t h e  
P a l m e r  P e n i n s u l a  and i n  t h e  Andes o f  S o u t h  America.  

r e s t  on an e r o s i o n  s u r f a c e .  A t  t h e  T e r r a  F i rma I s l a n d s  t h e  v o l c a n i c s  a r e  
a d j a c e n t  t o  and y o u n g e r  t h a n  a c o a r s e - g r a i n e d  gabbro .  The c o n t a c t  which was 
n o t  r e a c h e d  i s  e i t h e r  a s e d i m e n t a r y ' o r  f a u l t  c o n t a c t .  I f  s e d i m e n t a r y  t h e r e  i s  
a p r o f o u n d  e r o s i o n  p e r i o d  be tween t h e  gabbro  and v o l c a n i c s .  C o a r s e  p i n k  
g r a n i t e  f r a g m e n t s  a r e  found  i n  t h e  v o l c a n i c s .  I t  i s  t e n t a t i v e l y  s u g g e s t e d  
t h a t  t h e  o l d e r  r o c k s  i n t o  which t h e  p i n k  g r a n i t e  was i n t r u d e d  a s  w e l l  a s  t h e  
m a r g i n a l  f a c i e s  o f  t h e  p i n k  g r a n i t e  i t s e l f  a r e  n o t  a s  a b u n d a n t  i n  t h e  v o l -  
c a n i c ~ .  a s  i s  t h e  p i n k  g r a n i t e .  T h i s  a l s o  s u g g e s t s  t h e  e x i s t e n c e  o f  an e r o s i o n  
p e r i o d  r i o r  t o  t h e  d e p o s i t i o n  o f  t h e  v o l c a n i c s .  

!f an e r o s i o n  p e r i o d  s e p a r a t e s  t h e  v o l c a n i c s  from o l d e r  i g n e o u s  r o c k s  
i t  a p p e a r s  t h a t  t h e r e  a r e  two magmat ic  series i n  t h e  a r e a .  An o l d e r  p r e - v o l -  
c a n i c  s e r i e s  ( ? )  which i n c l u d e s  t y p e s  r a n g i n g  from p y r o b o l i t e  t o  g r a n i t e  and 
a y o u n g e r  se r ies  ( ? )  which i n c l u d e s  t h e  v o l c a n i c s ,  t h e  L a t e r a l  Mora ine  p l u t o n ,  
and t h e  Red Rock R idge  g r a n i t e .  

se r ies .  I f  so t h e y  a r e  p r o b a b l y  P o s t  J u r o - C r e t a c e o u s  i n  age.  

The a r e a  i s  i n v a d e d  by a m u l t i t u d e  o f  d i k e s .  They v a r y  from a f r a c t i o n  

T h e r e  i s  some e v i d e n c e  s u g g e s t i n g  t h a t  t h e  T e r r a  F i rma v o l c a n i c s  may 

The f i e l d  e v i d e n c e  s u g g e s t s  t h a t  t h e  a r g i l l i t e  i s  c u t  by bo th  magmatic 

SURFICIAL DEPOSITS 

E l e v a t e d  b e a c h e s  h a v e  been  found a t  more t h a n  a s c o r e  o f  l o c a l i t i e s .  
The h i g h e s t  n e a r  t h e  w e s t  end  o f  Red Rock R idge  i s  a p p r o x i m a t e l y  105 f t .  above 
s e a  l e v e l .  Some o f  t h e s e  r a i s e d  b e a c h e s  a r e  b e i n g  p r o g r e s s i v e l y  b u r i e d  by 
t a l u s ,  a l l u v i u m ,  and snow d r i f t  i c e  s l a b s .  T h e i r  e l e v a t e d  p o s i t i o n  i s  due  t o  
d e g l  a c i  a t i o n .  

Modern b e a c h e s  h a v e  been  found a t  p l a c e s  t o o  n u m e r o u s ' t o  men t ion .  
Ground mora ine ,  a l t h o u g h  n o t  common, was found n e a r  Windy V a l l e y ,  a t  

T e r r a  F i rma I s 1  a n d s ,  and el sewhere .  L a t e r a l ,  ab1 a t i o n ,  and  r e c e s s i o n a l  m o r a i n e s  
a r e  n o t  uncommon. 

Neny I s l a n d  and l a r g e  a p r o n s  and c o n e s  a r e  a l s o  found on Roman I V  M t . ,  Pyramid  
M t . ,  and e l s e w h e r e .  

e n t  time. However, a s m a l l  a l l u v i a l  f a n  was found on t h e  n o r t h  s i d e  o f  Neny 
I s l a n d  and i n s i g n i f i c a n t  amounts  o f .  a l l u v i u m  a r e  b e i n g  d e p o s i t e d  from snow 
c o v e r s  o n t o  t h e  beaches .  

o f  s p a l l e d  g r a i n s  and f r a g m e n t s .  The t h i n n e s s  o f  t h e s e  d e p o s i t s  and t h e i r  
l i m i t e d  e x t e n t  i s  due  t o  t h e  r e c e n t c y  o f  d e g l a c i a t i o n .  

T a l u s  c o n e s  s e v e r a l  h u n d r e d  f e e t  h i g h  a r e  p r e s e n t  on t h e  n o r t h  s i d e  o f  

Runn ing  w a t e r  is o f  no  i m p o r t a n c e  a s  a geomorph ic  p r o c e s s  a t  t h e  p r e s -  

F r o s t  a c t i o n  and  o t h e r  w e a t h e r i n g  p r o c e s s e s  h a v e  formed t h i n  d e p o s i ' t s  

GEOMORPHOLOGY 

E l e v a t e d  E r o s i o n  S u r f a c e  

A p l a t e a u  be tween 5000 - 6000 f t .  above  s e a  l e v e l  is found  to  t h e  e a s t  
o f  S t o n i n g t o n  I s l a n d .  Domal snow-covered  h i l l s  which  r i se  s e v e r a l  h u n d r e d  
f e e t  above t h e  g e n e r a l  p l a t e a u  l e v e l  a r e  common. I n  l a c e s  t h e  p l a t e a u  sur- 
f a c e  i s  r o l l i n g ;  e l s e w h e r e  i t  i s  more or less f l a t .  P t  s u r e l y  e x t e n d s  f o r  
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scores o f  m i l e s  a l o n g  t h e  p e n i n s u l a  p e r h a p s  f o r  h u n d r e s  o f  miles .  Where b a d l y  
d i s s e c t e d  i t  i s  na r row;  i n o t h e r  a r e a s  i t  i s  s c o r e s  o f  miles wide. I t  i s  well 
d e v e l o p e d  b o t h  n o r t h  and s o u t h  o f  Neny F j o r d  and a l s o  s o u t h w e s t  o f  M t .  E d g e l l .  

I s l a n d  t h e  s u r f a c e  r o c k s  o f  t h e  p l a t e a u  were p l u t o n i c  i g n e o u s  r o c k s .  The 
w r i t e r '  s f i e l d  work s u g g e s t s  t h a t  el s e w h e r e  t h e y  a r e  e i t h e r  metamorphic  or 
i g n e o u s  r o c k s .  The s u r f a c e  i s  t h e r e f o r e  an e r o s i o n  s u r f a c e  a n d i t  seems l i k e l y  
t h a t  i t  was formed c l o s e  t o  s e a  l e v e l  and s u b s e q u e n t l y  u p l i f t e d .  N o t h i n g  i s  
known o f  t h e  mechanism o f  u p l i f t  n o r  o f  t h e  r e l a t i o n  o f  t h e  a x i s  o f  u p l i f t  t o  
t h e  crest  o f  t h e  p l a t e a u .  

l o g i c a l  t o  s u p p o s e  t h a t  i t  was c u t  and u p l i f t e d  d u r i n g  t h e  T e r t i a r y  and  e a r l y  
enough i n  i t  so t h a t  c o n s i d e r a b l e  d i s s e c t i o n  c o u l d  t a k e  p l a c e  p r i o r  t o  t h e  
PI e i  s t o  cen  e. 

P a u l  Knowles ,  U .  S. A n t a r c t i c  Serv ice ,  found t h a t  e a s t  o f  S t o n i n g t o n  

A s  t h e  s u r f a c e  i s  c u t  on L a t e  Mesozo ic  o r  E a r l y  T e r t i a r y  r o c k s ,  i t  seems 

Drowned C o a s t l i n e  

T h e  e a s t  and w e s t  c o a s t s  o f  t h e  P a l m e r  P e n i n s u l a  a r e  c h a r a c t e r i z e d  by 
i s l a n d s ,  p r o m o n t o r i e s ,  i r r e g u l a r  o f f s h o r e  p r o f i l e s  and c o a s t l i n e s ,  c a p e s ,  bays,  
and drowned v a l l e y s .  T h e s e  c o a s t s  a r e  e x c e l l e n t  e x a m p l e s ,  a s  i s  t h e  s o u t h -  
w e s t e r n  c o a s t  o f  S o u t h  Amer ica ,  o f  drowned c o a s t l i n e s .  F o l l o w i n g  t h e  u p l i f t  
o f  t h e  T e r t i a r y  e r o s i o n  s u r f a c e  a n o t h e r  p e r i o d  o f  e r o s i o n  t o o k  p l a c e  which c u t  
d e e p  v a l l e y s  i n  t h e  m a r g i n s  o f  t h e  p l a t e a u .  T h i s  v a s  i n  t u r n  f o l l o w e d  by a 
submergence  o f  s e v e r a l  hundred  f e e t  which was r e s p o n s i b l e  f o r  t h e  m a j o r  f e a -  
t u r e s  o f  t h e  c o a s t l i n e .  The  m a g n i t u d e  o f  i t  i s  p r o b a b l y '  t o o  g r e a t  t o  have  
r e s u l t e d  from t h e  w e i g h t  o f  g l a c i a l  i c e  and i t  seems r e a s o n a b l e  t o  assume t h a t  
i t  t o o k  p l a c e  i n  P l e i s t o c e n e  or P r e - P l e i s t o c e n e  time. 

GI a c i  a t  i o n  

C i r q u e s ,  U - v a l l e y s ,  h a n g i n g  v a l l e y s ,  a r r e t e s ,  co l s ,  t r u n c a t e d  s p u r s ,  
f j o r d s ,  and o t h e r  t o p o g r a p h i c  f e a t u r e s  r e s u l t i n g  from g l a c i a t i o n  a r e  common. 
However ,  t h e s e  gl a c i  a1  f e a t u r e s  a r e  o f  o n l y  s e c o n d a r y  t o p o g r a p h i c  i m p o r t a n c e  
a s  t h e  m a j o r  geomorph ic  e l e m e n t s  h a v e  r e s u l t e d  from t h e  d i s s e c t i o n  and sub-  
s e q u e n t  submergence  o f  an e l e v a t e d  e r o s i o n  s u r f a c e .  

c o n s t r u c t e d ,  and o u t l e t  g l a c i e r s  a r e  common and snow d r i f t  i c e  s l a b s  a r e  found  
a t  many p l a c e s .  L a t e r a l  and  a b l a t i o n  m o r a i n e s  a r e  found on  some o f  t h e s e  
g l a c i e r s .  Under  s u i t a b l e  c o n d i t i o n s  o f  e x p o s u r e  and t o p o g r a p h y  a s  on  t h e  
n o r t h w e s t  s i d e  o f  S t o n i n g t o n  I s l a n d  t h e  s n o w l i n e  may b e  found  a t  s e a  l eve l .  

Hang ing ,  c i r q u e ,  v a l l e y ,  € r i n g i n g ,  p i edmont ,  h i g h 1  and ,  t r i b u t a r y ,  re- 

Degl a c i  a t i o n  

T h e r e  i s  abundan t  e v i d e n c e  t h a t  d e g l a c i a t i o n  h a s  been  g o i n g  on i n  t h e  
i m m e d i a t e  p a s t .  The  T e r r a  F i rma  I s l a n d s  a r e  a p p r o x i m a t e l y  t e n  miles from t h e  
m a i n l a n d .  On t h e  l a r g e s t  i s l a n d  o f  t h e  g r o u p  t h e r e  i s  a f l a t  a t  t h e  600 f t .  
l e v e l ,  which h a s  an a r e a  o f  many acres.  Here t h e  c o u n t r y  r o c k  i s  a b l a c k i s h  
f e l s i t i c  p y r o c l a s t i c  b r e c c i a .  T h i s  f l a t  i s  v e n e e r e d  w i t h  t i l l  and c o v e r e d  
w i t h  t h o u s a n d s  o f  c o n s p i c u o u s  r e d  g r a n i t e  e r r a t i c s .  A few o f  t h e  e r r a t i c s  
h a v e  g l a c i a l  s t r i a t i o n s  and  a l l  a r e  f r e s h  and unwea the red .  The r e d  g r a n i t e  
o f  which t h e  e r r a t i c s  a r e  composed is found i n  p l a c e  on t h e  a d j a c e n t  main-  
l a n d .  As t h e  u p p e r  l i m i t  o f  g l a c i a t i o n  w a s  n o t  found i t  i s  o b v i o u s  t h a t  a 
s h o r t  t i m e  ago g e o l o g i c a l l y  s p e a k i n g  t h e  i c e  was more t h a n  600 f t .  t h i c k  t e n  
mi les  o f f  s h o r e .  When due  a l l o w a n c e  for t h e  g r a d i e n t  o f  t h e  g l a c i e r  i s  made 
i t  seems c e r t a i n  t h a t  t h e  i c e  was a t  t h a t  t i m e  a 1000 f t .  t h i c k e r  on t h e  
m a i n l a n d  t h a n  a t  p r e s e n t .  

Red Rock R idge  i s  on  t h e  s o u t h e r n  s i d e  o f  Neny Fjord.  To t h e  e a s t  of 
t h e  s m a l l  g l a c i e r  n e a r  i t s  w e s t e r n  end  t h e r e  i s  a f l a t  w h i c h  i s  a p p r o x i m a t e l y  
1500 f t .  h igh .  Here t h e  c o u n t r y  r o c k  i s  Red Rock R idge  g r a n i t e  which  i s  c u t  
by t r a p  a n d  f e l s i t e  d i k e s .  M a n t l i n g  t h i s  f l a t  t h e r e  a r e  many p y r o b o l i t e ,  
g a b b r o ,  d i o r i t e ,  and  f e l s i t e  b r e c c i a  e r r a t i c s  which s t a n d  o u t  i n  s h a r p  con-  
t r a s t  to  t h e  r e d  g r a n i t e  basement .  On t h e  r i d g e  t o  t h e  e a s t  of t h e  f l a t  



e r r a t i c s  a r e  found  w i t h  i n c r e a s i n g  s p a r s e n e s s  u p  t o  1700 f t .  The r o c k s  o f  
which t h e s e  e r r a t i c s  a r e  composed a r e  a l l  found  i n  s i t u  a t  t h e  e a s t e r n  e n d  o f  
t h e  f j o r d  and t h e  t e r m i n u s  o f  t h e  Neny g l a c i e r  wh ich  t r a n s p o r t e d  and d e p o s i t e d  
t h e s e  e r r a t i c s  i s  now more t h a n  1 2  m i l e s  t o  t h e  e a s t  o f  t h e  f l a t .  A t  t h e  Red 
Rock R i d g e  s t a g e  o f  g l a c i a t i o n  t h e  Neny g l a c i e r  w a s  p r o b a b l y  more t h a n  2000 
f t .  t h i c k e r  a t  t h e  e a s t e r n  end  o f  t h e  f j o r d  t h a n  a t  p r e s e n t .  

o f  A d e l a i d e  I s l a n d  i s  b e a u t i f u l l y  s t r i a t e d .  The u n i f o r m  o r i e n t a t i o n  o f  t h e  
s t r i a t i o n s  i n d i c a t e s  t h a t  m a i n l a n d  i c e  and n o t  a l o c a l  i c e  c a p  was r e s p o n s i b l e  
for them. They i n d i c a t e  t h a t  when formed t h e  l a n d  i c e  e x t e n d e d  more t h a n  20 
m i l e s  beyond i t s  p r e s e n t  p o s i t i o n ,  

p r o p e s s i v e  d e g l a c i a t i o n  which h a s  c o n t i n u e d  down t o  t h e  p r e s e n t .  

The bed r o c k  of t w o  i s l a n d s  which are  between 1 0  - 1 5  m i l e s  s o u t h w e s t  

R a i s e d  l a t e r a l  m o r a i n e s  and r e c e n t l y  u n c o v e r e d  bed rock a t t e s t  t o  a 

ECONOMIC GEOLOGY 

L i m o n i t e  g o s s a n s  a r e  common and w i d e s p r e a d  i n  t h e  M a r g u e r i t e  Bay area. 
They  h a v e  r e s u l t e d  from t h e  o x i d a t i o n  o f  p y r i t e .  They a r e  o f  n o  economic 
v a l u e  a s  t h e  i n d i v i d u a l  g a s s a n s  h a v e  l i m i t e d  e x t e n t  and a re  l o w  grade. 

b a s i c  r o c k s .  They  a l s o  h a v e  n o  economic i m p o r t a n c e  as  t h e  p r i m a r y  m i n e r a l s  
f rom which t h e y  were d e r i v e d  a r e  n o t  abundan t .  

c o u n t e r  f o r  uranium. The  r e s u l t s  were n e g a t i v e .  

r e p o r t e d  by P a u l  Knowles,  U. S. A n t a r c t i c  S e r v i c e ,  f o r  s a m p l e s  c o l l e c t e d  o n  
S t o n i n g t o n  I sl and. 

I n  c o n c l u s i o n  i t  may b e  s a i d  t h a t  so f a r  a s  i s  now known, n o t h i n R  o f  
economic v a l u e  was found.  

T h i n  m a l a c h i t e  s ' t a i n s  a r e  a l s o  w i d e s p r e a d .  They a r e  u s u a l l y  found  o n  

A m i n e r a l i z e d  z o n e  on S t o n i n g t o n  I s l a n d  was t e s t e d  w i t h  a ge iger  

Go ld  and  s i l v e r  v a l u e s  t o o  l o w  g r a d e  t o  h a v e  economic  s i g n i f i c a n c e  were 

Pre -Cambr ian  

? 

.I u r o - C r e  t a c e o  u s  

P o s t  
.1 u r  o - C r e t a c e o u s  

T e r t i a r y  

M i d d l e  ? and 
L a t e  T e r t i a r y  

P l e i s t o c e n e  

R e c e n t  
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1. 
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4 .  
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6 .  
7 .  
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GEOLOGIC HISTORY 
T h e  d e p o s i t i o n ,  e x t r u s i o n ,  or i n t r u s i o n  o f  a f i n e -  
g r a i n e d  r o c k .  
Uetamorphism.  F o r m a t i o n  o f  Neny I s l a n d  s c h i s t .  

I n t r u s i o n  o f  Roman I V  M t .  g n e i s s .  

D e p o s i t i o n  o f  g r a v e l ,  s a n d ,  and mud. 
F o l d i n g ,  metamorphism, and f o r m a t i o n  o f  a r g i l 1  i t e .  

I n t r u s i o n  
I n t r u s i o n  
Tnt  r u  s i  on  
I n t r u s i o n  
I n t r u s i o n  
P e r i o d  o f  
Format  i o n  
I n t r u s i o n  
I n t r u s i o n  

o f  B l a c k  Thumb M t .  p y r o b o l i t e .  
o f  Neny G l a c i e r  I s l a n d  g a b b r o .  
o f  S t o n i n g t o n  I s l a n d  d i o r i t e .  
o f  P e n g u i n  Rookery g r a n o d i o r i t e .  
o f  Chasm I s l a n d  g r a n i t e .  
e r o s i o n ?  
of T e r r a  Firma v o l c a n i c  series.  
o f  L a t e r a l  Mora ine  p l u t o n .  
o f  Red Rock R i d g e  g r a n i t e .  

I n t r u s i o n  o f  d i k e s .  

F o r m a t i o n  o f  e r o s i o n  s u r f a c e .  
U p l i f t ,  p l a t e a u .  
E r o s i o n .  
Submergence,  drowned t o p o g r a p h y .  

G l a c i a t i o n ,  c i r q u e s ,  f j o r d s ,  e t c .  

Degl  ac i a t i o n  , u p  1 i f t . 
M o r a i n e ,  r a i s e d  b e a c h e s ,  t a l u s ,  w e a t h e r i n g ,  
a 1 luvium. 

B-55U6 
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