
STATE OF ALASKA 

DEPARTMENT OF NATURAL RESOURCES 

DIVISION OF GEOLOGICAL AND GEOPHYSICAL SURVEYS 

John W .  Katz - Commissioner 

Geoffrey Haynes - Deputy Commissioner 

Ross G. Schaff - State Geologist 

O c t o b e r  1981 

This is a preliminary publication of the Alaska 
Division of Geological and Geophysical Surveys and has 
not received final editing and review. The author will 
appreciate candid comments on  the accuracy of the 
data and will welcome suggestions t o  improve the 
report. 

Alaska O p e n - f i l e  Report 139 
TABULATED GRAVITY F I E L D  DATA, COOK I N L E T ,  

SOUTH-CENTRAL ALASKA 

BY 
S t e v e  W. Hackett 



STATE OF AI,ASI<A 
Depar tment  of N a t n r a l  R e s o u r c e s  

I ) I V l S L O N  OF GEOLOGICAL & GEOPIIYSICAL SURVI:YS 

Accord ing  t o  Alaska  S t a t u t e  4 1 ,  t h e  A la ska  
l l i v i s i o n  of G e o l o g i c a l  and G e o p h y s i c a l  Su rveys  i s  
charp,ed w i t h  c o n d u c t i n g  ' g e o l o ~ i c a l  and g e o p h y s i c a l  
s u r v e y s  t o  d e t e r m i n e  t h e  p o t e n t i a l  of A la ska  l a n d s  
f o r  p r o d u c t i o n  of m e t a l s ,  m i n e r a l s ,  f u e l s ,  and geo- 
t h e r m a l  r e s o u r c e s :  t h e  l o c a t i o n s  and s u p p l i e s  of 
ground w a t e r s  and c o n s t r u c t i o n  m a t e r i a l s ;  t h e  
p o t e n t i a l  g e o l o g i c  h a z a r d s  t o  b u i l d i n g s ,  r o a d s ,  
b r i d g e s ,  and o t h e r  i n s t a l l a t i o n s  and s t r u c t u r e s ;  
and  s h a l l  conduc t  o t h e r  s u r v e y s  and i n v e s t i g a t i o n s  
a s  w i l l  advance  knowledge of t h e  g e o l o g y  of 
A l a s k a .  ' 

I n  a d d i t i o n ,  t h e  D i v i s i o n  s h a l l  c o l l e c t ,  e v a l -  
u a t e ,  and p u b l i s h  d a t a  on tlle unde rg round ,  s u r f a c e ,  
and c o a s t a l  w a t e r s  of t h e  s t a t e .  L t  s h a l l  a l s o  
p r o c e s s  and f i l e  d a t a  frorn w a t e r - w e l l - d r i l l i n g  
l o g s .  

IIGGS p e r f o r m s  numerous f u n c t i o n s ,  a l l  unde r  
t h e  d i r e c t i o n  of  t h e  S t a t e  G e o l o g i s t - - - r e s o r ~ r c c  
i n v e s t i g a t i o n s  ( i n c l u d i n g  m i n e r a l ,  p e t r o l e u m ,  auci 
w a t e r  r e s o u r c e s ) ,  g e o l o g i c - h a z a r d  and geochemica l  
i n v e s t i g a t i o n s ,  and i n f o r m a t i o n  s e r v i c e s .  

A d m i n i s t r a t i v e  f u n c t i o n s  a r e  per formed unde r  
t h e  d i r e c t i o n  o r  t h e  S t a t e  G e o l o g i s t ,  who m a i n t a i n s  
h i s  o f t  i c e  i n  Anchorage (3001 P o r c u p i n e  Jjr., 
99501,  ph 274-9681). 

'i'llis r e p o r t  i s  l o r  s a l e  by DGGS f o r  $1.  I t  nay  be i n s p e c t e d  a t  any  o f  
t t ic t o ~ ~ r  [)c;GS i n f o r m a t i o n  o f f  i c e s  : U n i v e r s i t y  of Alaska  P h y s i c a l  P l a n t  Dltig , 
k r l i  r l jauks;  323 C.  4 t h  Ave., Anchorage;  230 So. F r a n k l i n  S t ,  J u n e a u :  a n d  the  
';t,ltc. O j  L ice. Bldg,  Ketchi lcan.  P ia i l  o r d e r s  s t lould be a d d r e s s e d  t o  U G G S ,  P.O. 
Ijox t<OO(J / , (:o Lleee  , AK 99 101 . 
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I n  1974 t h e  Alaska D i v i s i o n  of G e o l o g i c a l  and Geopllysical  Surveys  (DGGS) 
p rov ided  L o g i s t i c a l  s u p p o r t  f o r  t h e  a u t h o r  who occupied new g r a v i t y  s i t e s  i n  
tlic I$elup,a Basin  and a d j a c e n t  a r e a  (kiaclcctt,  1978) .  A LaCoste Romberg g e o d e t i c  
~rav-Lmc.ter model LCK G248 was used t o  o b t a i n  g r a v i t y  v a l u e s .  The g rav imete r -  
co \ in te r  r e a d i n g s  may be c o n v e r t e d  t o  u n c o r r e c t e d  m i l l i g a l s  by r e f e r r i n g  t o  
t a b l e  1. 

New g r a v i t y  s i t e s  were e s t a b l i s h e d  i n  J u l y  1976 d u r i n g  a  r e c o n n a i s s a n c e  
r e s o u r c e  e v a l u a t i o n  program based a t  T a l k e e t n a  i n  t h e  e a s t e r n  Upper Cook I n l e t  
r e g i o n  ( f l a c k e t t ,  1978a ,b ) .  A d d i t i o n a l  g r a v i t y  s t a t i o n s  were occup ied  wi th  a  
LaCoste Romberg g e o d e t i c  g r a v i m e t e r  model LCK G108 d u r i n g  a  U.S. G e o l o g i c a l  
S r ~ r v c y  (USGS)-DGGS j o i n t  f i e l d  p r o j e c t  based a t  Snug t ia rbor  ( L y l e  and More- 
house ,  1 9 7 / ) .  These r e a d i n g s  may be c o n v e r t e d  t o  u n c o r r e c t e d  m i l l i g a l s  by 
r e f e r r i n g  t o  t a b l e  2. 

I n  1 9 / 8  DGGS g e o l o g i s t  James Kieh lc  and g e o l o g i c a l  a s s i s t a n t s  Karen Emmel 
and Chad P r i c e ,  occupied s e v e r a l  a d d i t i o n a l  g r a v i t y  s t a t i o n s  w h i l e  mapping 
s u r t i c i a l  geology a long  t h e  west  s i d e  oP Cook I n l e t  ( K i e h l e  and E m m e l ,  1980) .  
We a p p r e c i a t e  t h e  a d d i t i o n a l  p r e l i m i n a r y  r e g i o n a l  g r a v i t y  d a t a  and base- 
s t a t i o n  i n f o r m a t i o n  provided by t h e  USGS, Branch of Regional  Geophys ics ,  Menlo 
Park,  C a l i f o r n i a .  

Tllc 1 9 7 4 ,  1976, and 1978 g r a v i t y  d a t a  were reduced to  a  common datum 
( ! l o r e l l i  and o t h e r s ,  1974) and p rocessed  w i t h  a  modi f i ed  v e r s i o n  of a  g r a v i t y  
r e d u c t i o n  program used by t h e  USGS i n  p r e s e n t i n g  p r e v i o u s  Alaskan g r a v i t y  d a t a  
( B a r n e s ,  1468, 1972, 1977).  The g r a v i t y  f i c l d  d a t a  a r e  s t o r e d  on computer t a p e  
and a r e  l i s t e d  by l a t i t u d e  and l o n g i t u d e  and by s t a t i o n  number i n  t a b l e s  3 and 4. 
The s t u d y  a r e a  i s  shown i n  f i g u r e  1. 

INTERPRETATION OF TABU 3 

'I'here a r e  t h r e e  b a s i c  components o t  t h e  f i e l d  d a t a  c o n t a i n e d  i n  t a b l e  
3--- ttie heading,  o r  p r o j e c t  i n f o r m a t i o n  ( H ) ,  t h e  base i n f o r m a t i o n  ( B ) ,  and t h e  

p , r av i ty  d a t a  i t s e l f  (1)). The 80-column p r i n t o u t  format  f o r  a l l  t h r e e  com- 
ponents  is d e s c r i b e d  below and i n  Barnes (1968,  1972).  

The format  f o r  t h e  header  c a r d  ( p r o j e c t  i n f o r m a t i o n )  l e a d s  each block of 
d a t a  and is  shown f i r s t .  The r i g h t m o s t  column c o n t a i n s  t h e  code ' H . '  

'I'he base c a r d s  (B) g e n e r a l l y  have s e v e r a l  columns. I'he l e f t m o s t  one i s  
a  12-charac te r  b lock :  two d i g i t s  f o r  t h e  GN-AN, a  t o u r - d i g i t  s t a t i o n  i d e n t i t  y  
code,  and a  s i x - c h a r a c t e r  base - l  r ead ing .  The second column has  10 d i g i t s ,  
f o u r  t o r  t h e  base-1 t i m e  of t h e  r e a d i n g  and s i x  f o r  t h e  base-2 readout- .  
Column 3  h a s  12  c h a r a c t e r s ,  f o u r  f o r  t h e  base-2 t i m e  and e i g h t  t o r  t h e  g r a v i t y  
base  r e a d i n g  o r  f o r  t h e  a l t i m e t r y  r e f e r e n c e .  The n e x t  column has  13 d i g i t s ,  
s i x  f o r  l a t i t u d e  and seven f o r  l o n g i t u d e .  The remaining c a r d  columns c o n t a i n  
12 s p a c e s ,  f o u r  f o r  e l e v a t i o n  and t h e  l a s t  l o r  g e n e r a l  comments. The r i g h t -  
most column c o n t a i n s  t h e  code ' B '  ( f o r  base i n t o r m a t i o n ) .  



F i g u r e  1. L o c a t i o n  o f  s t u d y  area. 

'll~cl c i r t u n l  t a b u l a r  p a r t ,  o r  d a t a  ( L ) ) ,  has seven  c o l ~ m l n s .  The f i r s t  i s  
I '5-c.li,1r,1c t r r  b Lock, w i  t11 t h e  f i r s t  f o u r  d c s i ~ n a t i n g  t h e  s t a t i o n ,  t h e  n e x t  fot i r  
t l ~ c  t i m e ,  anti t h e  l a s t  e i g h t  tile g r a v i r l e t c r  value:;. Column 2 c o n t a i n s  ttie 
a l t i r nc l t e r  rclatiings: column 3  i s  g r a v i t y  base  i d e n t i f i c a t i o n .  Collirin 4 con- 
L < ~ i ~ i s  19 c t i a r a c t e r s :  s i x  f o r  e l e v a t i o n ,  s i x  f o r  l a t i t u d e ,  and seven  t o r  
Lonf:iLuclc. C o l ~ m n  5 deno t e s  t h e  a l t i m e t e r  base  i d e n t i f i c a t i o n .  The s i x t l i  

c . 0  L l l m n  c,onL;iins t h e  , ivcrage  a i r  t e m p e r a t u r e  i n  t h e  f i r s t  t l i r e e  d i y i t s  and ttie 
liil~ll ( w ~ t  I l r ~ L b  d e p r e s s i o n )  i n  t h e  l as t  two. The l a s t  colu~iin i s  t h e  c a r d  code  
' I ) '  l o r  tl,iL;i ( p r a v i t y  s t a t i o n  i n f o r m a t i o n ) .  
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Table  2. M i l l i g a l  v a l u e s  f o r  LaCoste & Romberg, Inc.  
Model G Grav i ty  Meter 108 

Value i n  F a c t o r  f o r  Counter Value i n  F a c t o r  f o r  
m i l l i g a l s  i n t e r v a l  r ead ing*  - m i l l i g a l s  i n t e r v a l  

wheel on c o u n t e r  i n d i c a t e s  approx imate ly  0.1 m i l l i g a l .  
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