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EXPLANATORY NOTE 

IIJTRODUCT LON 

T h i s  r e p o r t  i s  one of a series of d a t a  components prepared a s  a 

founda t ion  f o r  e v a l u a t i n g  t h e  minera l  r e source  p o t e n t i a l  of Seward Pen insu la ,  

Alaska.  The r e p o r t  p rov ides  a p re l iminary  g e o l o g i c  i n t e r p r e t a t i o n  of Seward 

Pen insu la  magnetic f e a t u r e s  based on r e c e n t l y  compiled aeromagnet ic  maps 

(Decker and Karl, 1977a, b)  and p rev ious ly  pub l i shed  g e o l o g i c  maps (Fig .  I ) .  

No new f i e l d  s t u d i e s  were under taken,  b u t  r e s u l t s  of p rev ious ly  pub l i shed  

magnetic s t u d i e s  on Seward P e n i n s u l a  (Johnson and Sainsbury,  1974, Cady and 

Humnel, 1976) have been incorpora ted .  

D e t a i l e d  aeromagnet ic  d a t a  a r e  n o t  a v a i l a b l e  over  t h e  nor thwes te rn  p a r t  

of t h e  pen insu la ,  where ou tc rops  a r e  poor t o  non-exis tent  and aeromagnet ic  d a t a  

would g r e a t l y  a i d  a geo log ic  i n t e r p r e t a t i o n .  

The aeromagnet ic  u p s  r e f l e c t  t h e  va ry ing  pe rcen tages  of magnetic 

m i n e r a l s ,  p r i n c i p a l l y  magne t i t e ,  i n  t h e  under ly ing  rocks.  Sedimentary rocks  

a r e  g e n e r a l l y  non-magnetic. On Seward Pen insu la ,  i n  c o n t r a s t  t o  many o t h e r  

p l a c e s ,  low grade  ( g r e e n s c h i s t  f a c i e s )  metamorphic rocks c o n t a i n  some h i g h l y  

magnetic m a t e r i a l s  whereas h i g h e r  g r a d e  (amphibo l i t e  f a c i e s )  rocks  a r e  on ly  

very  weakly magnetic.  Some g r a n i t i c  rocks  w i t h i n  t h e  map a r e a  a r e  h i g h l y  

magnetic--others a r e  not .  Qua te rna ry  b a s a l t s  a r e  magnetic,  bu t  t h e  s h o r t  

wavelength anomalies which they produce do no t  d i s g u i s e  t h e  longer  wavelength 

and h igher  ampl i tude anomalies caused by under ly ing  magnetic rocks.  Most of 

t h e  aeromagnet ic  lows on t h e  map a r e  t h e  normal p o l a r i z a t i o n  lows which occur 

a d j a c e n t  t o  h ighs  due t o  t h e  d i p o l e  n a t u r e  of magnetic sources .  
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HETHOD OF STUDY 

Anomaly t r e n d s ,  r e g i o n s  of d i f f e r e n t  magnetic c h a r a c t e r ,  and magnetic 

d i s c o n t i n u i t i e s  were i d e n t i f i e d  on a c o l o r e d  v e r s i o n  of t h e  aeromagnet ic  map. 

The magnetic f e a t u r e s  were then  r e l a t e d  t o  mapped geology,  mainly a t  a  s c a l e  of 

1:250,000, i n  o r d e r  t o  i d e n t i f y  t h e  rock t y p e s  and g e o l o g i c  r e l a t i o n s  

a p p a r e n t l y  a s s o c i a t e d  w i t h  each f e a t u r e .  Names and symbols of g e o l o g i c  u n i t s  

a r e  from t h e  companion g e o l o g i c  map by Hudson (1977). Except where noted,  t h e  

i n t e r p r e t a t i o n s  i n  t h i s  r e p o r t  have n o t  been f i e l d  checked. They a r e  p resen ted  

i n  t h e  s p i r i t  of p rov id ing  m u l t i p l e  working hypotheses  f o r  t h e  f i e l d  g e o l o g i s t .  

REGIONS OF DIFFERENT l4AGNETIC TEXTURE 

The Seward P e n i n s u l a  can be  d i v i d e d  i n t o  s e v e r a l  r e g i o n s ,  each w i t h  a 

c h a r a c t e r i s t i c  magnetic t e x t u r e .  T e x t u r a l  f e a t u r e s  i n c l u d e  ampl i tude  and 

wavelength of anomal ies ,  a l inements  of anomaly t r e n d s ,  and t h e  p resence  o r  

absence of c l o s e d  magnetic lows. T h i s  s e c t i o n  p rov ides  a b r i e f  overview of 

t h e s e  r e g i o n s ,  which a r e  l a b e l l e d  T l  through T 7  on t h e  map. More d e t a i l e d  

d i s c u s s i o n s  of s e v e r a l  of t h e  r e g i o n s  a r e  r ese rved  f o r  t h e  s e c t i o n  e n t i t l e d ,  

"Rock u n i t s  and t h e i r  a s s o c i a t e d  magnetic anomalies1'. 

A l a r g e  p o r t i o n  of t h e  Seward Pen insu la  over  which t h e r e  a r e  d e t a i l e d  

aeromagnetic d a t a  c o n t a i n s  magnetic h i g h s  ( t h o s e  l a b e l l e d  A and C )  w i t h  t y p i c a l  

ampl i tudes  between 300 and 700 ganmas and t y p i c a l  wid ths  of 5 t o  10 km. The 

anomalies a r e  e l o n g a t e ,  widely s e p a r a t e d  from each o t h e r ,  and o f t e n  occur  i n  

north-south t r ends .  The r e g i o n  l a b e l l e d  T l  i n c l u d e s  a l l  t h e  a r e a  of t h e  

d e t a i l e d  aeromagnetic map w e s t  of dash-dot l i n e  S which i s  n o t  con ta ined  i n  

r eg ions  T3 through T7.  

Region TL is  t h e  e n t i r e  a r e a  e a s t  of l i n e  S. It i s  d i s t i n g u i s h e d  by a 



jumble of h i g h s  and lows w i t h  t r e n d s  which range between north-northwest  and 

nor th -nor theas t .  Highs i n  r e g i o n  T2 have wid ths  s i m i l a r  t o  those  of r e g i o n  T1, 

bu t  t h e i r  ampl i tudes  a r e  g r e a t e r  (up t o  1400 gammas) and t h e  i n d i v i d u a l - h i g h s  

are more c l o s e l y  spaced.  

Region T3, which c o i n c i d e s  w i t h  t h e  Kig lua ik  and Bendeleben blountains, 

c o n t a i n s  weak h i g h s  ( t y p i c a l  ampl i tude  50 gammas). The h ighs  a lmost  always 

c o r r e l a t e  w i t h  topograph ic  highs.  

Two r e g i o n s  l a b e l l e d  T 4  c o n t a i n  complex p a t t e r n s  of h i g h s  and lows, which 

c o i n c i d e  approximate ly  w i t h  q u a t e r n a r y  and L a t e  T e r t i a r y  b a s a l t  f lows.  

Two r e g i o n s  l a b e l l e d  T 5 ,  which c o i n c i d e  w i t h  sedimentary  b a s i n s ,  c o n t a i n  

broad h i g h s  w i t h  ampl i tudes  between 60 and 120 gammas, implying t h e  p resence  of 

magnetic basement rock beneath  t h e  bas ins .  

Region T6, over  t h e  F i s h  River  Va l l ey ,  is  m a g n e t i c a l l y  f e a t u r e l e s s ,  

s u g g e s t i n g  t h a t  t h e  v a l l e y  i s  u n d e r l a i n  by a t h i c k  sequence of nonmagnetic 

rock. 

Region T7 c o n t a i n s  a p a t c h  of i s o l a t e d ,  20 t o  80 gamma h i g h s  which are 

d i s t i n c t i v e  because  they c o i n c i d e  w i t h  t h e  same rock  t y p e  (p6s)  which, f u r t h e r  

n o r t h ,  g i v e s  rise t o  e l o n g a t e  h igh  A14. 

Widely spaced aeromagnet ic  p r o f i l e s  over  t h e  nor thwes te rn  Seward 

P e n i n s u l a  (Decker and K a r l ,  1977b) show t h a t  t h e r e  is low aeromagnet ic  r e l i e f  

t h e r e ,  bu t  l i t t l e  a n a l y s i s  of magnetic t e x t u r e  can  b e  made from t h e  widely 

spaced d a t a .  The r e g i o n  probably  is  magne t i ca l ly  f e a t u r e l e s s ,  marked by 

i s o l a t e d  magnetic h ighs  such  a s  t h a t  l a b e l l e d  10. 

ROCK UNITS AND ASSOC IATE1) MAGNETIC ANOMALIES 

Many of t h e  magnetic anomal ies  and anomaly t r e n d s  c o r r e l a t e  w i t h  mapped 

rock u n i t s ,  and t h e  i n t e r p r e t a t i o n  map u s e s  t h e s e  anomal ies  t o  i d e n t i f y  



r e g i o n a l  t r e n d s  i n  t h e  d i s t r i b u t i o n  of rock u n i t s  and t o  l o c a t e  h idden p o r t i o n s  

of t h e s e  rock u n i t s  where concealed beneath  v o l c a n i c  o r  sedimentary  cover.  

Some magnetic anomal ies ,  e s p e c i a l l y  i n  r e g i o n  T2, i n  t h e  f a r  e a s t e r n  p o r t i o n  of 

t h e  map a r e a ,  a r e  no t  r e a d i l y  exp la ined  by known g e o l o g i c  r e l a t i o n s  and map 

u n i t s .  

The rock u n i t s  and t h e  magnetic anomal ies  a s s o c i a t e d  w i t h  them a r e  

d i s c u s s e d  below. The o r d e r  of d i s c u s s i o n  moves g e n e r a l l y  from anomalies 

l a b e l l e d  A t o  anomal ies  l a b e l l e d  G - from w e s t  t o  e a s t  and from b e t t e r  

unders tood g e o l o g i c  and aeromagnet ic  a s s o c i a t i o n s  t o  more poor ly  unders tood 

a s s o c i a t i o n s .  Nonmagnetic marble and l imes tone  a r e  d i s c u s s e d  a f t e r  t h e  A - 
anomalies because  they a r e  a s s o c i a t e d  w i t h  t h e  rocks  which cause  t h e  A - 
anomalies.  The h igher  g rade  metamorphic rocks  (pKmu), which l i e  i n  t e x t u r a l  

r eg ion  T3, a r e  d i s c u s s e d  a f t e r  t h e  C-anomalies, because  r e g i o n  T3 i s  p a r t i a l l y  

d e f i n e d  by t h e  t e r m i n a t i o n s  of t h e  A- and C- anomalies.  

S i l i c e o u s  metasedimentary rocks  (p6s)  and metavolcanic  

rocks  (p6v) 

A s e t  of aeromagnet ic  h i g h s ,  l a b e l l e d  A 1  through A14, commonly t r end  

about north-south and occur over  s i l i c e o u s  and carbonaceous metasedimentary 

rocks  ( p 6 s ) .  Because t h e  h i g h s  of t h i s  set a r e  found over s o  wide a n  a r e a  i n  

the  Seward Pen insu la ,  and because  t h e  h i g h s  may b e  caused by a rock u n i t  which 

is  p r e f e r e n t i a l l y  eroded and has  no t  been f u l l y  recognized i n  geo log ic  mapping, 

i t  i s  u s e f u l  t o  summarize t h e  r e s u l t s  of a ground magnetic s tudy  made over  

t h r e e  of them (Al, A2, and A3) by Cady and Hummel (1976). 

S u r f a c e  magnetometer p r o f i l i n g  revea led  anomal ies  w i t h  ampl i tudes  between 

500 and 2000 gammas over  peak t o  t rough d i s t a n c e s  of 50 t o  100 meters  o r  l e s s .  

From t h e s e  d a t a  i t  was concluded t h a t  h i g h l y  magnetic rocks  ( s u s c e p t i b i l i t y  200 



t o  1000 X g a u s s / o e r s t e d  o r  t o t a l  magne t i za t ion  100 t o  500 X gauss )  

a r e  p r e s e n t  t o  w i t h i n  20 t o  50 meters  of t h e  s u r f a c e .  Rock sampling w a s  done 

i n  c o n j u n c t i o n  w i t h  t h e  magnetometer p r o f i l i n g ,  b u t  t h e  rocks  r e s p o n s i b l e  f o r  

t h e  s u r f a c e  and aeromagnet ic  h ighs  could  n o t  be  i d e n t i f i e d  a t  t h e  s u r f a c e .  The 

h igh  s u s c e p t i b i l i t y  measured i n  s u r f a c e  samples w a s  on ly  8 7  X gauss .  Two 

f a c t o r s  appear  t o  b e  r e s p o n s i b l e  f o r  t h e  l a c k  of magnetic rocks  a t  t h e  s u r f a c e .  

F i r s t ,  t h e  magnetic h ighs  t y p i c a l l y  occur  over  so i l - covered  s l o p e s  o r  g r a s s y  

swa les  w i t h  few o u t c r o p s  compared t o  a d j a c e n t  r i d g e s .  T h i s  s u g g e s t s  t h a t  t h e  

rocks  which a r e  magnetic are a l s o  p a r t i c u l a r l y  v u l n e r a b l e  t o  e ros ion .  Second, 

many of t h e  samples c o n t a i n  abundant secondary i r o n  o x i d e  o c c u r r i n g  a s  p robab le  

pseudomorphs a f t e r  magnet i te .  T h i s  s u g g e s t s  t h a t  wea the r ing  h a s  o x i d i z e d  

magnet i te  nea r  t h e  s u r f a c e ,  and t h a t  u n a l t e r e d  magne t i t e ,  below a d e p t h  of LO 

t o  50 mete r s ,  c a u s e s  t h e  magnetic h ighs .  

Johnson and Sainsbury (1974) a t t r i b u t e  p a r t  of t h e  anomal ies  over  bo th  

t h e  p6s and p6v u n i t s  t o  s m a l l  maf ic  i n t r u s i v e  bodies .  A comparison of t h e  

aeromagnet ic  i n t e r p r e t a t i o n  map w i t h  t h e  g e o l o g i c  map (Hudson, 1977) shows t h a t  

c l u s t e r s  of gabbro bod ies  do indeed c o i n c i d e  w i t h  s m a l l  p o r t i o n s  of h ighs  Al,  

8 3 ,  A5, and A9. 

These maf ic  bod ies  a r e  probably no t  s i g n f i c a n t  c o n t r i b u t o r s  t o  t h e  h ighs  

l a b e l l e d  A1 through A14, however, because:  ( 1 )  The h i g h s  a r e  e l o n g a t e  and a r e  

n o t  l o c a l i z e d  over  t h e  s m a l l ,  equan t  maf ic  bod ies ;  ( 2 )  t h e  maf ic  b o d i e s  

commonly occur  a s  i s o l a t e d  p lugs  which a r e  r e s i s t a n t  t o  e r o s i o n ,  whereas t h e  

magnetic h i g h s  t y p i c a l l y  occur  over  topograph ic  lows; and ( 3 )  ground 

magnetometer t r a v e r s e s  over  mafic i n t r u s i v e  bod ies  abou t  10 km s o u t h  of T e l l e r  

showed maxiumum ampl i tudes  of 100 t o  500 gammas, much lower than  those  measured 

over p a r t s  of t h e  p6s u n i t  (Cady and Hummel, 1976, p l a t e  1 and p. 48, 49, 

p r o f i l e s  uu' and yy ' ) .  



High A2 h a s  a  s t e e p  wes te rn  f l a n k  and a  more g e n t l e  e a s t e r n  f l a n k .  

Magnetic modeling (Cady and Hummel, 1976, p. 18-20) showed t h a t  a  p o s s i b l e  

c o n f i g u r a t i o n  of t h e  s o u r c e  of h igh  A2 which has  a s t e e p  west  f l a n k  and a  very  

broad e a s t  f l a n k ,  i s  a  s u b h o r i z o n t a l  magnetic zone 1 t o  3 km t h i c k ,  exposed a t  

the  s u r f a c e  a long  t h e  west  p lank of t h e  magnetic h igh,  bu t  downfaulted t o  a  

dep th  of  t h r e e  o r  more k i l o m e t e r s  west  of t h e  high.  Other ,  more symmetr ica l  

h ighs  of t h e  A - s e t  could  be caused by a n t i c l i n e s  i n  which t h e  magnetic zone is 

thickened and brought c l o s e  t o  t h e  s u r f a c e .  

High A3, d i s c u s s e d  below i n  connec t ion  w i t h  t h e  pKmu u n i t ,  l i e s  i n  a  zone 

of i n t e r m e d i a t e  g rade  between t h e  low metamorphic g rade  rocks  of t h e  p6s u n i t  

and t h e  h i g h  g r a d e  rocks  of t h e  pKmu u n i t .  It is s i m i l a r  i n  ampl i tude and 

wavelength t o  t h e  o t h e r  A-anomalies. 

Some of t h e  A 1  t o  A14 magnetic h i g h s  occur  over  metavolcanic  and r e l a t e d  

rocks (p6v). These i n c l u d e ~ o s t  of A6 and t h e  southwestern  p a r t  of A9. The 

fo l lowing  e x p l a n a t i o n s  appear  t o  be  p o s s i b l e :  ( 1 )  There a r e  s e p a r a t e  magnetic 

s o u r c e s  i n  t h e  p6s and p6v u n i t s ,  and t h e s e  s o u r c e s  o c c a s i o n a l l y  l i n e  up t o  

cause  cont inuous  t r e n d s  of magnetic h ighs .  ( 2 )  The two nap u n i t s  are d i f f e r e n t  

f a c i e s  of t h e  same t i m e - s t r a t i g r a p h i c  u n i t ,  and t h e  magnetic zone c u t s  a c r o s s  

t h e  f a c i e s  boundary. ( 3 )  The magnetic zone is a f u n c t i o n  of metamorphic g rade ,  

and c u t s  a c r o s s  t h e  metamorphic g rade  boundar ies .  A d d i t i o n a l  ground 

magnetometer p r o f i l i n g ,  sampling,  and g e o l o g i c  mapping would be r e q u i r e d  t o  

r e s o l v e  t h e  q u e s t i o n ,  b u t  t h e  fo l lowing  r e l a t i o n s  seem p e r t i n e n t :  ( 1 )  The 

s o u t h e r n  p a r t  of h igh  A 1  o c c u r s  over  t h e  s i l i c e o u s  metasedimentary rocks  (p6s)  

and is  s e p a r a t e d ,  by a gap between two aeromagnet ic  su rveys ,  from t h e  n o r t h e r n  

p a r t  of t h e  h igh ,  which occurs  over  metavolcanic  rocks  (p6v).  ( 2 )  The s o u t h e r n  

p a r t  of h igh  A5, over  metavolcanic  rocks ,  has  much lower ampl i tude than  t h e  

nor the rn  p a r t  of t h e  h igh ,  over  s i l i c e o u s  metasedimentary r o c k s ,  and t h e  



s o u t h e r n  p a r t  could  be cons idered  a s e p a r a t e  anomaly. ( 3 )  High A9 has  a 

nor thwest- t rending sou thern  p a r t  which o c c u r s  mainly over  metasedimentary 

rocks.  and nor th- t rending n o r t h e r n  p a r t  which o c c u r s  over  s i l i c e o u s  

metasedimentaryu rocks .  These r e l a t i o n s  sugges t  t h a t  s e p a r a t e  magnetic sources  

a r e  p r e s e n t  i n  t h e  p6s and p6v map u n i t s  and a l inement  of t h e  s o u r c e s  l e a d s  t o  

apparen t  c o n t i n u i t y  of magnetic t r ends .  

Marble and l imes tone  (M1 and Pzm) 

I n  s e v e r a l  p l a c e s  magnetic h ighs  occur  over  exposures  of marble. Because 

marble is normally nonmagnetic, t h e s e  magnetic h ighs  sugges t  t h a t  t h e  marble 

rock u n i t s - o c c u r  as t h i n  s h e e t s  over  under ly ing  magnetic rock u n i t s .  One 

example is  p r e s e n t  i n  t h e  a r e a  where h igh  A7 o c c u r s  over  a mapped t h r u s t  s h e e t  

of ca rbona te  rocks  (Johnson and Sainsbury,  1974). Rough c a l c u l a t i o n s  of t h e  

dep th  t o  s o u r c e  beneath  t h e  s h a r p e s t  p a r t  of t h e  magnetic h igh shows t h a t  a t  

t h i s  l o c a l i t y  t h e  s o u r c e  is a t  o r  near  t h e  s u r f a c e .  T h i s  i n d i c a t e s  t h a t  t h e  

marble u n i t  must be ve ry  t h i n  and l e n d s  suppor t  t o  t h e  mapped g e o l o g i c  

r e l a t i o n s .  

I n  o t h e r  a r e a s ,  mapped marble u n i t s  a r e  accompanied by 20 t o  30 gamma 

aeromagnetic lows. C a l c u l a t i o n s  sugges t  t h a t  t h e  marble u n i t s  i n  t h e s e  a r e a s  

have p robab le  dep th  e x t e n t s  of 1 t o  3 km (Cady and Hummel, 1976, p. 20-22). 

The low l a b e l e d  L1 n o r t h  of Solomon, w i t h  an  ampl i tude of 70 gammas, i n d i c a t e s  

a body of marble w i t h  a minimum t h i c k n e s s  of 1 t o  2 km. The s tudy  of l a r g e  

s c a l e  aeromagnetic maps shou ld  prove u s e f u l  i n  f u t u r e  g e o l o g i c  i n v e s t i g a t i o n s  

concerned wi th  t h e  e x t e n t  and c o n t a c t  r e l a t i o n s  of marble u n i t s .  
- - 

Cretaceous  p l u t o n i c  rocks  ( K g g  o r  Kai)  

A nor th-south  t r e n d i n g  aeromagnetic h igh  l a b e l l e d  C 1  occurs  over  



Cretaceous  g r a n i t e  of t h e  Darby Mountains. Two s a d d l e s  i n  t h e  h igh ,  l a b e l l e d  

8, a r e  caused by i n c r e a s e d  d i s t a n c e  of t h e  a i r c r a f t  from magnetic rock u n i t s  a s  

i t  f l e w  over  v a l l e y s .  South of l a t .  64'45' n o r t h ,  t h e  h igh is a t t e n u a t e d ,  

p a r t l y  because of lower topography, b u t  a l s o  because  t h e  exposed g r a n i t e  body 

narrows. Near la t .  65' t h e  h igh s p l a y s  o u t  t o  t h e  west ,  s u g g e s t i n g  a 

subsur face  e x t e n s i o n  of t h e  g r a n i t e  beneath  t h e  pKmu u n i t .  A p a i r  of 

aeromagnet ic  h ighs  occur  a t  t h e  n o r t h  end of C 1 .  The wes te rn  member of t h e  

p a i r  c o i n c i d e s  w i t h  mapped a l k a l i c  i n t r u s i v e  rocks  (Kai) .  The e a s t e r n  member 

of t h e  p a i r  ( l a b e l l e d  3 )  occur over  Quaternary sed iments ,  bu t  s u r e l y  i n d i c a t e s  

e i t h e r  a l k a l i c  i n t r u s i v e  rocks  (Kai)  o r  g r a n i t e  (Kgg) a t  depth .  A nor th-south  

n a g n e t i c  low, n o t  a t t r i b u t a b l e  t o  topography, s e p a r a t e s  t h e  two members of t h e  

p a i r .  F u r t h e r  sou th ,  a magnetic h igh ( l a b e l l e d  4 )  l i e s  about  7 km west  of C1, 

over  Pre-Cretaceous metamorphic rocks  (pKmu). It a l i n e s  w i t h  a h igh over  

a l k a l i c  and r e l a t e d  i n t r u s i v e  rocks  (Kai)  and may i n d i c a t e  s i m i l a r  rocks  a t  

depth .  

I f  t h e  h igh l a b e l l e d  3 is  caused by b u r i e d  g r a n i t e  (Kgg), then  t h e r e  is  a 

s imple  arrangement of magnetic f e a t u r e s  i n  t h e  Darby Mountains. C o n s i s t e n t l y  

magnetic g r a n i t e  (Kgg) i n  t h e  e a s t  i s  s e p a r a t e d ,  by a medial  zone of non- 

magnetic,  Pre-Cretaceous metamorphic rocks  (pKmu), from a wes te rn  zone of 

s p o t i l l y  magnetic a l k a l i c  and r e l a t e d  i n t r u s i v e  rocks  (Ka i ) .  

The t r e n d  of h i g h s  l a b e l l e d  C2 o c c u r s  mainly i n  a t e r r a n e  of young 

b a s a l t s  (QTb) d i s c u s s e d  below. The h igher  ampl i tude,  l o n g e r  wavelength,  and 

approximate nor th-south  a l inement  of t h e  C L  t r e n d  pe rmi t s  i t  t o  I t p r i n t  throught '  

t h e  complex anomaly p a t t e r n  caused by t h e  b a s a l t .  I t  a p p e a r s  t o  be a 

c o n t i n u a t i o n ,  n o r t h  of t h e  Bendeleben Mountains, of t r e n d  C 1 .  S e v e r a l  

exposures  of g r a n i t e  (Kgg) o c c u r r i n g  a long  t h e  C2 t r e n d  sugges t  t h a t  g r a n i t e ,  

bur ied  by b a s a l t  i n  most p l a c e s ,  i s  t h e  source  of t h e  C2 magnetic h ighs .  A 600 



gamma h i g h  ( l a b e l l e d  14) over  t h e  n o r t h e a s t e r n  s i d e  of Lmuruk Lake marks t h e  

l a r g e s t  of t h e  h idden bod ies  of i n f e r r e d  g r a n i t e .  I n  ampl i tude  and a r e a l  

e x t e n t  t h i s  h igh  is  s i m i l a r  t o  t h e  h igh  a t  Kugruk Mountain (15) i n  t r e n d  C3, 

which is d i s c u s s e d  below i n  connec t ion  w i t h  massive magne t i t e  bodies .  E longa te  

nor th - t r end ing  anomal ies ,  which probably  mark b u r i e d  bod ies  of g r a n i t e  w i t h i n  

t h e  C2 t r e n d ,  occur  n o r t h  of la t .  65'45'; b u t  they  occur  p a r t l y  over  s i l i c e o u s  

metasedimentary rocks  (p6s)  and p o s s i b l y  should  be  a s s i g n e d  t o  t h e  A t r e n d s .  

The A and C t r e n d s  a r e  bo th  o r i e n t e d  nor th-south ,  have s i m i l a r  degrees  of 

s i n u o s i t y ,  and occur  i n  t e r r a n e s  c o n t a i n i n g  s i l i c e o u s  metasedimentary rocks.  

Both a r e  t r u n c a t e d  by t h e  K i g l a u i k  and Bendeleben u p l i f t s ,  a s  d e s c r i b e d  below. 

Hence i t  is  tempt ing t o  i n f e r  t h a t  t h e  same k i n d s  of f o l d s  o r  f a u l t s  which 

u p l i f t e d  t h e  p6s u n i t  t o  form t h e  A t r e n d s  were r e s p o n s i b l e  f o r  l o c a l i z i n g  t h e  

g r a n i t i c  i n t r u s i o n s  which formed t h e  C  t r e n d s .  

An a l inement  of h i g h s  which t r e n d s  nor th -nor theas t ,  o b l i q u e  t o  l o c a l  

s t r u c t u r e s ,  h a s  been l a b e l l e d  C 3 .  A h i g h  a t  t h e  s o u t h e r n  end of C3 occurs  over  

sedimentary  rocks  (TKs), which are probably  non-magnetic and obscure  t h e  t r u e  

source  of t h e  high.  A c e n t r a l  h igh (15) o c c u r s  over  a l a r g e  body of g r a n i t e  

(Kgg), and i n  t h e  n o r t h  t h e  h igh  o c c u r s  over  s i l i c e o u s  metasedimentary rocks  

(p6s) .  Hence t r e n d  C3 may r e p r e s e n t  a chance a l inement  of h ighs .  

About 4 km n o r t h e a s t  of t h e  c e n t r a l  h igh i n  anomaly t r e n d  C3 ( l a b e l l e d  

15) is  a  1000 gamma h igh  ( l a b e l l e d  1 6 )  l e s s  than  2  km wide and about  3 km long,  

which c o i n c i d e s  w i t h  a  r e c e n t l y  d i scovered  d e p o s i t  of magne t i t e  a t  Kugruk 

Mountain (Hudson, M i l l e r ,  and P ick thorn ,  1977). The aeromagnet ic  d a t a  permit  

t h e  p resence  of a  magne t i t e  d e p o s i t  under t h e  c e n t r a l  h igh  (which h a s  e q u a l  

magnitude and much g r e a t e r  a r e a  than  t h a t  over  t h e  d e p o s i t )  a l t h o u g h  no 

d e p o s i t s  a r e  known here .  

A p a i r  of narrow h i g h s  l a b e l l e d  1 7  a  few k i l o m e t e r s  s o u t h  of t h e  c e n t r a l  



h i g h  a r e  s i m i l a r  i n  c h a r a c t e r  t o  t h e  h igh over  t h e  known magne t i t e  d e p o s i t .  

A d d i t i o n a l  magne t i t e  d e p o s i t s  could  be p r e s e n t  f u r t h e r  n o r t h  a long  t r e n d  C3, 

where magnetic h i g h s  have ampl i tudes  of 800 gammas. 

Quaternary b a s a l t  (VTb) 

Complex p a t t e r n s  of h i g h s  and lows accompany most a r e a s  of Quaternary  

b a s a l t ,  and two r e g i o n s  of complex anomaly p a t t e r n  caused by b a s a l t s  have been 

o u t l i n e d  on t h e  map and l a b e l l e d  T4. P r i n t i n g  through t h e  anomaly p a t t e r n  

caused by t h e  b a s a l t s  are t r e n d s  of h igher-ampl i tude anomal ies  caused by 

under ly ing  magnetic u n i t s  which a r e  d i s c u s s e d  below. Eas t  of t h e  Kiwalik 

River ,  t h e  anomaly p a t t e r n  of t h e  b a s a l t s  is d i f f i c u l t  t o  r ecogn ize  a g a i n s t  t h e  

h ighs  caused by deeper  sources .  

Within a  b a s a l t  f i e l d  nea r  long.  163'30', lat.65'35', i s  a  r i n g  l i k e  

grouping of magnet ic  h ighs  (anomaly B1) approximate ly  6 km i n  diameter .  Some 

of t h e  h ighs  c o r r e l a t e  wi th  v o l c a n i c  cones mapped by Sainsbury (1974) ;  o t h e r s  

do  no t .  It i s  tempt ing t o  conclude t h a t  anomaly B1 marks a r ing-dike ,  t h e  

s u r f a c e  e x p r e s s i o n  of which i s  a n  imper fec t  r i n g  of v o l c a n i c  v e n t s .  Two 

s t r i n g s  of h ighs  l a b e l l e d  B2 and B 3  run s o u t h  t o  southwest  from anomaly 81. 

They may i n d i c a t e  t h i c k  b a s a l t  f lows f e d  by t h e  vents--possibly f lows  t h a t  

f i l l e d  T e r t i a r y  s t r e a m  channels .  Other  h i g h s  ( l a b e l l e d  B4, B5,  and B6) t o  t h e  

s o u t h  of anomaly B 1  a r e  p a r t i a l l y  caused by b a s a l t  f lows ,  bu t  t h e  main h ighs  

belong t o  t h e  t r e n d  l a b e l l e d  C2 and a r e  a p p a r e n t l y  a s s o c i a t e d  w i t h  g r a n i t i c  

p lu tons .  

A ve ry  c o h e r e n t  magnetic low l a b e l l e d  L 2  wraps around t h e  s o u t h  and e a s t  

s i d e s  of B 1  and 82. The ampl i tude of  t h e  low is less than  t h a t  of  t h e  bounding 

h i g h s ,  s o  i t  could  be exp la ined  a s  t h e  normal p o l a r i z a t i o n  low t h a t  i s  expected 

t o  occur over  magnetic rocks a d j a c e n t  t o  magnetic h ighs .  I t  is  d i f f i c u l t  t o  



e x p l a i n ,  however, why t h e r e  is a cont inuous  band of a p p a r e n t l y  nonmagnetic 

rocks w i t h i n  t h i s  a r e a  because  a l l  rocks  known t o  b e  p r e s e n t  a r e  b a s a l t i c  

v o l c a n i c  rocks.  The low may mark a post-Cretaceous f a u l t ,  downthrown t o  t h e  

w e s t ,  f o r  Cretaceous  g r a n i t i c  rocks  a r e  exposed t o  t h e  e a s t  but  n o t  t o  t h e  west 

of t h i s  anomaly. 

Mafic metavolcanic  rocks  (JPv)  

A t r e n d  of weak (70 t o  150 gamma) magnetic h i g h s  l a b e l l e d  I) is  roughly  

a s s o c i a t e d  w i t h  J u r a s s i c  ( ? )  t o  Permian ( ? )  metavolcanic  rocks  which form an 

a r c u a t e  b e l t  around t h e  e a s t e r n  and n o r t h e r n  s i d e s  of t h e  Darby Mountains. The 

anomaly t r e n d  may c o n t i n u e  t o  t h e  n o r t h  o r  nor thwest  (D?) , b u t  i f  s o ,  i t  i s  

d i s g u i s e d  by higher-ampl i tude anomalies.  The anomal ies  a r e  i n t e r e s t i n g  because 

they a r e  s i m i l a r  i n  c h a r a c t e r  t o  a t r e n d  of weak magnet ic  h ighs  which mark a 

b e l t  of J u r a s s i c  ( ? )  t o  Permian ( ? )  v o l c a n i c  rocks  which r u n s  eas t -west  a long  

t h e  s o u t h  s i d e  of t h e  Brooks Range (Cady, 1977). 

Higher ~ r a d e  metamorphic rocks  (pKmu) 

A zone of low magnetic r e l i e f  l a b e l l e d  T3 runs approximate ly  eas t -west  

over  t h e  h i g h  g r a d e  metamorphic rocks  of t h e  Kig lua ik  and Bendeleben Mountains. 

I s o l a t e d  weak magnetic h i g h s  w i t h i n  T 3  a lmost  always c o r r e l a t e  w i t h  h igh 

topography, b u t  some a r e a s  of h i g h  topography a r e  n o t  accompanied by magnetic 

h ighs .  Hence t h e  pKmu rocks  have v a r i a b l e  magnetic p r o p e r t i e s ,  v a r y i n g  from 

nonmagnetic t o  weakly-magnetic. The boundary of T 3  is drawn t o  e x c l u d e  

magnetic h ighs  which are n o t  topograph ic  i n  o r i g i n .  For example, h i g h s  A 2 ,  A5,  

A 6 ,  A 7 ,  A 9 ,  C1, C2, and C3 a l l  t e r m i n a t e  a g a i n s t  t h e  boundar ies  of T3. Some of 

t h e s e  h ighs  may have formed cont inuous  t r e n d s  which were t r u n c a t e d  when t h e  

u p l i f t  and denudat ion of t h e  Kig lua ik  and Bendeleben Mountains exposed high 

g r a d e ,  weakly-magnetic metamorphic rocks .  Other  h ighs  which d e f i n e  t h e  



boundary of T3 occur  i n  t h e  Lmruk  asi in ( l a b e l l e d  20), i n  t h e  v a l l e y  of t h e  

K u z i t r i n  River  (ZL), and i n  McCarthy's Marsh (22) .  The s o u r c e  of t h e s e  weak 

inagnetic h i g h s ,  a l l  of which occur over  sedimentary  b a s i n s  (Barnes and Hudson, 

1977),  i s  n o t  known. Both t h e  h igh i n  t h e  Lmuruk Basin  and t h e  h i g h s  on t h e  

sou th  s i d e  of McCarthy's Marsh c o i n c i d e  w i t h  s t e e p  g r a v i t y  g r a d i e n t s  which mark 

t h e  edges of t h e  bas ins .  Hence t h e  s o u r c e s  of t h e  h ighs  l i e  i n  t h e  sha l low 

basement rocks  a t  t h e  edge of t h e  bas ins .  

High A3, which r u n s  approximate ly  east-west  a long  t h e  s o u t h  f l a n k  of t h e  

Kig lua ik  Mountains, o c c u r s  p a r t l y  over  t h e  p6s u n i t ,  bu t  mainly over  t h e  h igher  

g rade ,  pKmu u n i t .  The rocks  of t h e  pKmu u n i t  i n  t h e  v i c i n i t y  of h i g h  A3 a r e  

i n t e r m e d i a t e  i n  metamorphic g r a d e  between t h e p 6 s  u n i t  and o t h e r  p a r t s  of t h e  

pKmu u n i t  t o  t h e  n o r t h  ( T r a v i s  Hudson, o r a l  commun., 1977). Based on t h e  

assumptions t h a t  ( 1 )  t h e  pKmu u n i t  i s  a h igh  g r a d e  e q u i v a l e n t  of t h e  p6s u n i t ;  

(2)  t h a t  t r a n s i t i o n a l  rocks ,  i n t e r m e d i a t e  i n  g r a d e  between t y p i c a l  p6s rocks  

and pKmu r o c k s ,  are more magnetic than  rocks  of e i t h e r  h i g h e r  o r  lower grade;  

and ( 3 )  t h a t  metamorphic g r a d e  i n c r e a s e s  w i t h  depth--two f a u l t s  a r e  drawn on 

the  i n t e r p r e t a t i o n  map t o  e i t h e r  s i d e  of h igh  A3. The i n f e r r e d  f a u l t s  bound 

t h e  i n t e r m e d i a t e  g r a d e  pKmu t e r r a n e ,  which g i v e s  r i s e  t o  h igh A3, from t h e  

higher  g r a d e  pKmu t e r r a n e  i n  t h e  n o r t h  and t h e  lower g rade  p6s t e r r a n e  t o  t h e  

south .  

A l a r g e  body of g r a n i t e  i n  t h e  e a s t  end of t h e  Bendeleben 14ountains 

(under t h e  eas ternmost  T3 l a b e l )  has  no aeromagnet ic  e x p r e s s i o n ,  and i t  l i e s  

between t h e  magnetic p l u t o n s  of t r e n d s  C 1  and C2. I t  would be i n t e r e s t i n g  t o  

determine what p e t r o l o g i c  d i f f e r e n c e s  make t h e  g r a n i t e  of t h e  h i g h e r  g rade  

metamorphic t e r r a n e  nonmagnetic. 

The high g r a d e  metamorphic t e r r a n e  is p r e s e n t  t o  t h e  s o u t h  a long  t h e  west  

s i d e  of t h e  Darby Mountains, b u t  h e r e  t h e r e  is more magnetic e x p r e s s i o n  than  i n  



t h e  a r e a  of T3 because  of h i g h s  a s s o c i a t e d  w i t h  a l k a l i c  r e l a t e d  i n t r u s i v e  rocks  

(Kai) . 
- 

Cretaceous  a n d e s i t i c  v o l c a n i c  rocks  (Kv) and a l k a l i c  and r e l a t e d  

i n t r u s i v e  rocks  (Kai)  

E a s t  of t h e  Kiwal ik  River ,  t h e  geology i s  a complex a s s o c i a t i o n  of lower 

Cretaceous  v o l c a n i c '  rocks  (Kv) i n t r u d e d  by la te  Cretaceous  g r a n i t i c  rocks  

(Ka i ) ,  which a r e  hal f -covered by Quaternary  b a s a l t  and sedimentary  d e p o s i t s .  

The Quaternary  r o c k s  have l i t t l e  o r  no aeromagnet ic  e x p r e s s i o n ,  s o  anomal ies  

due t o  o l d e r  basement rocks  a r e  r e a d i l y  i d e n t i f i e d ,  b u t  n e i t h e r  of t h e  basement 

Cretaceous  u n i t s  h a s  a c o n s i s t e n t  aeromagnet ic  s i g n a t u r e .  

14ost of t h e  magnetic h ighs  of t h e  r e g i o n  e i t h e r  occur  over  t h e  v o l c a n i c  

Kv u n i t  o r  occur  over  Quaternary  d e p o s i t s  and can b e  t r a c e d  i n t o  t h e  Kv u n i t .  

The e a s i e s t  of t h e s e  anomal ies  t o  e x p l a i n  a r e  l a b e l l e d  E l ,  E2, and E3, and 

occur over  t h e  Kv u n i t  a t  t h e  boundar ies  of t h e  g r a n i t i c  p l u t o n s  (Kai) .  They 

probably  mark c o n t a c t  metamorphic a u r e o l e s .  The second k ind ,  l a b e l l e d  F1 

through F14, a r e  more e l o n g a t e  and t r e n d  g e n e r a l l y  north-south.  Three  of them, 

( F l ,  F2, and F3) ,  have ampl i tudes  of about  1400 gammas. The symmetry of h i g h  

F1 shows t h a t  i t s  s o u r c e  is  approximate ly  v e r t i c a l .  High F2, b roader  and more 

i r r e g u l a r  i n  shape than  F1 and F3, o v e r l i e s  t h e  nor thwes t  t r e n d i n g  v a l l e y  of 

t h e  Buckland River  and i t s  s o u r c e  is covered by b a s a l t .  F3 o c c u r s  over  mapped 

v o l c a n i c  and i n t r u s i v e  rocks .  Due t o  i t s  h igh  ampl i tude,  i t  a p p e a r s  t o  b e  

caused by t h e  same rock type  as F1 and F2. The s o u r c e  f o r  F3 h a s  a n  i r r e g u l a r  

boundary, b u t  i ts  c o n t a c t s  a r e  approximate ly  v e r t i c a l .  Magnetic h i g h s  w i t h  

ampl i tudes  a s  h i g h  a s  F1, F2, and F3 a r e  o f t e n  caused by u l t r a m a f i c  rocks .  A 

p y r o x e n i t e  d i k e  h a s  been found i n  t h e  v i c i n i t y  of F1 ( M i l l e r  and E l l i o t t ,  1969, 

p. 5 ) .  The o t h e r  h ighs  l a b e l l e d  F have on ly  h a l f  t h e  ampl i tude  of F l ,  F2, and 



F3. 

High F4 i s  complex, b u t  s t e e p e r  g r a d i e n t s  on t h e  nor thwest  f l a n k  probably 

i n d i c a t e  a s o u t h e a s t  d ip .  A complex zone of h i g h s  n o r t h  of F4 and e a s t  of F2 

i s  probably  caused by i r r e g u l a r  pods o r  h i g h l y  deformed s h e e t s  of magnetic 

rock. Other  h i g h s ,  l a b e l l e d  G 1  through G4, a r e  s o  similar t o  t h e  F-highs t h a t ,  

i f  they d i d  n o t  occur  over  mapped g r a n i t i c  rocks ,  they would be i n t e r p r e t e d  t o  

o v e r l i e  rocks  of t h e  Kv u n i t .  I f  they are indeed caused by s o u r c e s  w i t h i n  t h e  

g r a n i t e ,  t h e  s o u r c e  may be  pyroxen i t e .  Approximately 150 km n o r t h e a s t ,  i n  t h e  

Shungnak quadrangle ,  p y r o x e n i t e  d i k e s  i n t r u d i n g  nephe l ine  s y e n i t e  have been 

i d e n t i f i e d  as t h e  s o u r c e s  of nor th-south  t r e n d i n g  aeromagnet ic  h ighs  (Wallace 

and Cady, 1977). 

Very l i m i t e d  d a t a  show a 10 t o  15 mgal g r a v i t y  h i g h  running nor th-south  

n e a r  long. 161'30' (Barnes and Hudson, 1977),  c o i n c i d e n t  w i t h  t h e  b e l t  of 

magnetic h ighs  l a b e l l e d  F and G. The g r a v i t y  and magnetic h ighs  could  both  be 

caused by a b e l t  of maf ic  and u l t r a m a f i c  rocks  bounded on t h e  west  by l i n e  S. 

The magnetic anomal ies  sugges t  t h a t  t h e  s o u r c e  rocks  have s t e e p  d i p s .  The 

azimuths of magnetic anomaly t r e n d s  range from north-northwest  t o  nor th-  

n o r t h e a s t ,  and i n d i v i d u a l  anomaly t r e n d s  i n t e r s e c t  each o t h e r  a t  o b l i q u e  

ang les .  It i s  p o s s i b l e  t h a t  t h e  s o u r c e s  of t h e  magnetic anomal ies  were 

emplaced a long a number of north-northwest  t o  nor th -nor theas t  t r e n d i n g  f a u l t s ,  

and t h e  complex magnetic anomaly p a t t e r n  could  r e s u l t  from t h e  i n t e r s e c t i o n  of 

t h e  s u b p a r a l l e l  f a u l t s .  

It i s  obvious t h a t  much more d e t a i l e d  g e o l o g i c  mapping is  r e q u i r e d  t o  

unrave l  t h e  geology e a s t  of t h e  Kiwalik River.  Aeromagnetic maps of t h e  

e a s t e r n  Seward P e n i n s u l a  have been pub l i shed  by t h e  S t a t e  of Alaska a t  a  s c a l e  

of 1,63,360 and 1:250,000. Aeromagnetic i n t e r p r e t a t i o n s  a t  t h e s e  s c a l e s  would 

h e l p  t o  gu ide  a d d i t i o n a l  f i e l d  work i n  t h i s  a r e a .  



Magnetic Lineaments 

East of the Kiwalik River the magnetic anomaly pattern is very complex, 

but four possible discontinuities in anomaly pattern were identified and are . 

labelled R l  through R4. These discontinuities, or lineaments, are straight 

lines which connect the termini of several anomalies, usually lie in magnetic 

lows, and do not cut across any major magnetic highs. R1 terminates highs All, 

A12, and A13. It extends to the northwest to an area of weak magnetic highs 

over siliceous and carbonaceous metasedimentary rocks (p6s) and to the 

southeast to the vicinity of a high of unknown origin (labelled 1 9 ) .  Lineament 

B 1  separates mapped Pre-Cambrian rocks to the southwest from Cretaceous rocks 

to the northeast, so it may mark a major fault. Curved line S, however, which 

coincides with R 1  in the southeast, achieves the same separation of Pre- 

Cambrian rocks from Cretaceous rocks and also separates the complex 

- aeromagnetic pattern in the east from the simpler pattern in the west. 

Lineament R 2  connects the termini of several north-northwest to north- 

northeast trending sets of magnetic highs. Several of these anomaly trends 

would line up across the lineament with restoration of approximately 15 km of 

right-lateral displacement along the lineament. Two other lineaments, R 3  and 

K 4 ,  are drawn through the termini of several highs, but they are not as well 

defined as lineaments R1 and R2. 

The significance of the lineaments R 1  to R4 is unknown. 

Miscellaneous magnetic features 

Certain magnetic features, principally highs, are identified on the map 

~y number. Although some of the numbered features are discussed above in the 

text, many do not fit into the discussion. Some are caused by unknown sources 

which are completely buried by overlying rocks. The numbered features are 



l i s t e d  and b r i e f l y  d e s c r i b e d  below. Some numbered d e s c r i p t i o n s  r e f e r  t o  more 

than one occur rence  of a g iven  kind of f e a t u r e  on t h e  map. 

1. Highs of t h e  A-trends o c c u r r i n g  over  Quaternary sediments  o r  b a s a l t  

i n d i c a t e  s i l i c e o u s  metasedimentary rocks  (p6s )  beneath t h e  cover.  

2. The n o r t h  end of t r e n d  A10 c r o s s e s  t h e  boundary form s i l i c e o u s  

metasedimentary rocks  ( ~ 6 s )  i n t o  micaceous c a l c - s c h i s t  (p61) ,  s u g g e s t i n g  t h a t  

i n  t h i s  a r e a  s i l i c e o u s  metasedimentary rocks  are p r e s e n t  beneath  a t h i n  cover 

of micaceous c a l c - s c h i s t  . 
3. A s t r o n g  magnetic h igh over  Quaternary sediments  of  Death Val ley  

probably  i n d i c a t e s  a b u r i e d  p l u t o n  (Kai o r  Kgg). 

4. A t r e n d  of weak magnetic h i g h s  over  h igh  g rade  metamorphic rocks  

(pKmu) on t h e  w e s t  f l a n k  of t h e  Darby blountains may i n d i c a t e  a s m a l l  bu r i ed  

p l u t o n  (Ka i? ) .  A l t e r n a t i v e l y ,  t h e  rocks  may b e  magnetic v a r i e n t s  of t h e  pKmu 

u n i t  l i k e  those  exposed beneath  t r e n d  A3. 

5 .  An i s o l a t e d  h igh  west of t h e  Darby 14ountains may i n d i c a t e  a b u r i e d  

p l u t o n  ( K a i ? ) .  

6 .  An i s o l a t e d  high w e s t  of t h e  Darby Mountains c r o s s e s  t h e  mapped 

boundary between s i l i c e o u s  metasedimentary rocks  (p6s )  and a p l u t o n  (Kai) .  The 

o r i g i n  is u n c e r t a i n .  

7. Elongate ,  nor th-south  t r e n d i n g  h ighs  nea r  Norton Bay, s i m i l a r  t o  

those  of t h e  A-trends, a r e  probably caused by s i l i c e o u s  metasedimentary rocks  

(p6s )  covered by Quaternary sediments.  

8. Sadd les  i n  t r e n d  C 1  a r e  topographic  e f f e c t s  caused by t h e  i n c r e a s e d  

h e i g h t  of t h e  a i r c r a f t  above magnetic t e r r a n e  i n  v a l l e y s .  

9. Lying a t  t h e  edge of d e t a i l e d  aeromagnet ic  coverage,  t h i s  h igh  s e e m s  

t o  be p a r t  of t h e  A6 t r e n d  and is  probably caused by rocks  of t h e  p6v o r  p6s 

u n i t  covered by Qua te rna ry  sediments.  



10. Lying o u t s i d e  t h e  a r e a  of d e t a i l e d  aeromagnet ic  coverage i n  t h e  

n o r t h e r n  p a r t  of t h e  p e n i n s u l a ,  t h i s  h i g h  is  caused by a n  unknown rock type  

covered by Quaternary b a s a l t .  

11. Lying w e s t  of t r e n d  C2, t h i s  broad h igh  o c c u r s  i n  a n  area of 

M i s s i s s i p p i a n  l imestone.  The s o u r c e  of t h e  h igh is unknown, b u t  i t s  equant  

shape s u g g e s t s  a b u r i e d  pluton.  

12. These weak h i g h s  l i e  e a s t  of t r e n d  C2, i n  a n  a r e a  covered by 

Pa leozo ic  marble and Quaternary  sediments .  The s o u r c e  is unknown. 

13. T h i s  h igh  l i e s  east of t r e n d  A14 i n  a n  a r e a  of P a l e o z o i c  marble and 

Quaternary  sediments .  It may b e  a s s o c i a t e d  w i t h  t r e n d  A14 and may b e  caused by 

s i l i c e o u s  metasedimentary rocks  ( ~ 6 s ) .  

14. Th i s  1000 gamma high is t h e  l a r g e s t  of s e v e r a l  s t r o n g  h i g h s  i n  t r e n d  

C2. It i s  probably  caused by a p l u t o n  (Kgg) bur ied  beneath  Q u a t e r n a r y  b a s a l t .  

15, 16, 17 .  These h i g h s  i n  t h e  C 3  t r e n d  a r e  a s s o c i a t e d  w i t h  g r a n i t e  

rocks  (Kgg) and magne t i t e  d e p o s i t s .  They a r e  d i s c u s s e d  more f u l l y  i n  t h e  

s e c t i o n  on t h e  C-trends. 

18. T h i s  e l o n g a t e ,  nor th-south  t r e n d i n g  h igh  o c c u r s  e a s t  of t r e n d  A14 i n  

an a r e a  of  Quaternary  sed iments  and P a l e o z o i c  marble. It may b e  caused by 

s i l i c e o u s  metasedimentary rocks  (p6s ) .  

19. T h i s  ve ry  broad h igh  o c c u r s  i n  a n  area of Cretaceous  sedimentary  

rocks .  It may b e  caused by deep ly  b u r i e d  Cretaceous  v o l c a n i c  rocks .  A l i t t l e  

t o  t h e  nor thwest  l ies  a f a u l t ,  i n f e r r e d  from magnetic g r a d i e n t s ,  t h a t  s e p a r a t e s  

exposed v o l c a n i c  from sedimentary  rocks.  

20, 21, 22. These weak h i g h s  occur  i n  sedimentary  b a s i n s  a t  t h e  edge of 

t h e  K i g l u a i k  and aendeleben u p l i f t s .  They a r e  caused by basement rocks  of 

unknown composi t ion covered by q u a t e r n a r y  a l luvium.  



. ' 

Summary and conc lus ions  

The 1:1,000,000 s c a l e  aeromagnetfc map and i ts i n t e r p r e t a t i o n  a r e  

p r i m a r i l y  u s e f u l  f o r  i d e n t i f y i n g  r e g i o n a l  magnetic and g e o l o g i c  t r e n d s  and 

r e g i o n s  of d i f f e r e n t  magnetic and g e o l o g i c  c h a r a c t e r .  For minera l  e x p l o r a t i o n  

t h e  aeromagnet ic  d a t a  would be more u s e f u l  a t  t h e  l a r g e r  s c a l e  of 1:250,000 o r  

1: 63,360 a s  o r i g i n a l l y  r e l e a s e d .  

S e v e r a l  f e a t u r e s  r e c o g n i z a b l e  on t h e  aeromagnet ic  map which nay b e  u s e f u l  

f o r  m i n e r a l  r e s o u r c e  e x p l o r a t i o n  a r e  l i s t e d  below: 

1. A number of p l u t o n s  i n  t h e  C 1 ,  C2, and C3 t r e n d s  cause  s t r i k i n g  

highs .  One of t h e s e  p l u t o n s  h a s  magne t i t e  d e p o s i t s  a s s o c i a t e d  w i t h  i t ,  and t h e  

o t h e r  p l u t o n s  may be  a s s o c i a t e d  w i t h  magne t i t e  d e p o s i t s  a l s o .  

2. Anomalies l a b e l l e d  E l ,  E2, and E3 may i n d i c a t e  c o n t a c t  metamorphic 

a u r e o l e s .  These could  have a  p o t e n t i a l  f o r  m i n e r a l i z a t i o n .  The anomalies a r e  

v e r y  d i s c o n t i n u o u s ,  i n d i c a t i n g  t h a t  t h e  a u r e o l e s  a r e  complex. 

3. S e v e r a l  h i g h s  (20, 21, and 22)  occur i n  sedimentary  b a s i n s .  These 

h ighs  show t h a t  basement rock i s  magnetic. D e t a i l e d  magnetic p r o f i l e s  over  t h e  

b a s i n s  could  p rov ide  a n  e s t i m a t e  of basement depth.  

4 .  Numerous h i g h s  occur over  sedimentary  rock,  which i s  probably  

nonmagnetic. Study of l a r g e  s c a l e  aeromagnet ic  maps could  p rov ide  e s t i m a t e s  of 

dep th  t o  magnetic,  sometimes minera l i zed  rock beneath  t h e  sedimentary  u n i t s .  

An example o c c u r s  nea r  t h e  F i s h  River ,  where magnetic h i g h s  nea r  t h e  n o r t h  end 

of t r e n d  A10 s u g g e s t  t h a t  t h e  magnetic,  s i l i c i o u s ,  metasedimentary u n i t  ( p 6 s ) ,  

l o c a l l y  a s s o c i a t e d  w i t h  go ld  d e p o s i t i o n  on Seward Pen insu la ,  i n  t h i n l y  covered 

by micaceous c a l c - s c h i s t  . 
5. The aeromagnet ic  d a t a  show t h a t  t h e  geology is  more compl icated than  

e x i s t i n g  geo log ic  maps show. Regions of unexpla ined anomal ies  i n c l u d e  t h e  



eastern region labelled T2, where complex, high amplitude anomaly patterns 

suggest the presence of ultramafic rocks and possible complex faulting; and 

sedimentary terranes which cover magnetic rock units, such as the marble 

terrane under trend A12, near Norton Bay; the marble terrane under high 18, 

near Spafarief Bay; and the limestone terrane under the northern part of trend 

A7, southwest of Goodhope Bay. 

6 .  Of particular interest is the widespread but poorly known magnetic 

zone within siliceous metasedimentary rocks (p6s) and possibly metavolcanic 

rock (p6v) ,  which causes highs of the A-trends. Evidence cited in the 

discussion of the A-trends suggests that this magnetic zone is preferentially 

weathered and eroded, resulting in a lack of outcrops and concomitant 

inadequate sampling of it by geologists and prospectors. - 
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