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During J u l y  1 9 8 2 ,  approximately 2 , 9 0 0  n a u t i c a l  q i l e s  of 
qeophys ica l  da t a  a s  w e l l  as rocks f r o n  1 4  d r e d g e  s t c t l o n s  were 
c o l l e c t e d  aboard t h e  1</V S.P. LEE from the R e r i n g  Sea s h e l f  ( f i q .  
1). T h e  f i r s t  phase  of t h e  c r u i s e  ( L ~ - C ~ - E S )  wzs a government- 
i n d u s t r y  cooperative p r o j e c t  (CICO?P) w i t h  t ho  Cen te r  f o r  La r inc  
C r u s t 2 1  S t u d i e s  of t h o  Guli O i l  C o ~ p o r c t i o n ;  tkie o b j e c t i v e s  were 
t o  c o l l e c t  d z t a  on Geep c r u s t a l  s t r u c t c r e   fro;,^ seisr,lic r e f r c c t i o r ~  
p r o f i l e s  zncl t o  use t hese  datz.  f o r  d e s i g n i n g  a f u t ~ r f  t w c - s h i p  
n u l t i f c l d  s e i s m i c - r e f l c c t i o i ~ / r e f r a c t i c n  s u r v e y  05 t h e  s h e i i .  
n u r i n g  t h i s  phase ,  5 2  sonobuol+s  e ~ i  c7::;7roi:ir.:c.tc-ly 1,500 ri::] oL 
r L - . u l t i c h a n n e l  s c i s r - ~ i c - r e f l e c t i o n ,  y r a v i t y ,  1 ~ 1 ~ 5 1 i e k  ic , 2 i.l i; 

m bsthyr.lc'iric t i a t a  wcrc c o l l e c t e d .  ~ l i c  s c c o n c  ~ i i ~ a s u  inc lu le i ;  
d r e ~ q i n ?  thc o u t e r  edqe of t h c  co~i 'ci i- ientai  s h e l f  ~,i:d, c c i l e c L i n g  
~ , ~ ~ ~ ; ; : y s i c & i  .+ c;ta ~ ~ t r ; ~ ~ ~ - ,  5rei;ge ststisns. 

E n r e v e r s e 6  s e i s n i c  r e f r c . c t i o n  2ruf i l c s  i.i?re recorceii tc o f f  s ~ t s  
oi 35-45 kr:: u s i n q  U.S !2zvy end cor ine rc ia l  S O ~ : O ~ U O > ~ : ~ E .  r': l k rc jc  
v o l u n c  ( 1 , 3 0 0 - 2 , 2 5 0  c u  i n )  airsun ~ r r a y ,  f i r e c .  s.t: 50-1:. 
i : ; tervels ,  proviucG' the ss-isr.:ic s o u r c e .  Prel i r ; , inary ai?ciy zl:; cf 
t h e  sonobuoy dz t a  1122 b e ~ : i  done by t1:c sic- L ' L  -3-int~rce2t tccl:nir(uc -2 

hc7.s p rov ice i :  c r u s - t z l  vc . loc : i ty -versus -~ le l? th  i r i f o r n e t i u n  t c  clc,iti!s 
cf 1 2 - 3 4  k:i-i ( f i g .  2 ) .  The , t e c h n i q u e  assur,:cs t h a t  b i s c r e t e  l a y e r s  
of ui2ifcr;ri v e l c c i t y  z r e  prcsent, 2l.i ~ ~ ~ ~ ~ : : ' j t i ~ i l  ..r t i :z t  is not vzLiG 
over  l o n q  6ist;irices i r ;  ,ril-c:s ~f C G ; . , ; . . ~ ~ I :  Q C . O ~ O \ ; ~ .  F;EC-- - ,<- -?  G C L U L  0 i l l ~  

strsight scr;,:cr~ts of t h e  r e f r e z t i o r l  a r r i v e l ~  hzvc b j c . c - ~ ~  u s c 2 ,  tke  
velocities ~ n c ;  t h i c l r n e s z e s  of c r c s t c i  l ~ y e r s  c l c s e  t c  t h e  
zono!jiioy c r e  r 1 i .  Futcre >racccs  j . I i i ;  of 
L1., ~ r ; e  r c C r z c t i a n  dzb ta  \:it11 in t? rcc~: i : - r~)?  ; x r z . ; i : e t z~  ~ ~ i - ~ ~ i  r & y - L r A  - ~ i r : ~ ;  
l - , e t i - , o ~ , ~  y i v p  b e t t e r  c c f i n i t i o l ;  of  ti?;^ \ : a r i ~ t i o ; - ~ ;  cz v e i c c i t > -  
\;i";; e!-,d wit;-! :-;.,orizu;;t~.l i.ist-i;(;c 0 t h e  tr:.--,ac L I -  Ct. 

1. C r u s t ~ i  la17ers wit,) h i 5 h  v e i o c i k i c s  (6 -7 -7 .  !.; k i - , : / s ~ c )  
f o u n d  ,?t s h ~ l l 0 s . j .  C ~ i : t l i ~  ( 5 - 3  k;,!) b e i ' j ~ ; l t ~ ;  l z r q 2  & r e a s  of t:,,,, I ~ L  

inner r r  s k e i f .  i - v e c i  igneous  an6  ~ ~ c t ~ r ~ ; , ~ r ~ . ~ i i i c  
r o c k s ,  s u c h  2 s  l a y e r c < ;  c_:2kibros, u j . t r ~ ; , , t ; ~ i c  rocj;s,  schists zl-;c 
a r i l ~ ; h i b ~ l i t e s ,  Occur 1 ,  q :  T s l a l l L  ( ~ ~ ~ , l - , ~ ~ ~ ~  '2-7 ; 
Iioare Z I I C  Coonr%cl,1977).  OL sir: . i icir r o c l ; ~  i y L ; i ~  ~ j i - ~ c . c ~ l j - c :  
the i n n e r  ~ h e l :  r;ccr S+- .  ~ ) d t k i ; e ~ !  i s l ~ ; - ~ L  (tr-. .-,,.P , ,rIdcc.i G-!?) ar;G L c  
p ~ r  t of tile ic;r"ieous-r.;et;;i;~c~r~,iiic L)zit  i i i ~ l ;  i ,  i c v c d  
extend a c r o s s  the sl-;elf Tro~;; P l l n s k ~ .  t o  ~ i b c r i a  ( c  anir 
o t h e r s ,  1976) 

2 .  1,crce c r u s t a l  i;e;,res;sions ~ . r c  zs::ociatcG t . ~ i t i i  ; # r i s t o l  ar-lii 

r;avarill b a s i n s ,  c;n& tl-lesc c f p r e s s i o f i s  i,\&y f i l l p 6  w i t ! ?  as 
r,;ucP~ c ? ~  6 kri; anc; 13 I ,  respectively, 05 Ccrlozcic a1-;i 
;Tcsozoic s t r ~ t z .  



3 .  T h e  n o r t h e r n  p a r t  of n r i s t o l  E a s i n  is  u n d e r l a i n  by r o c k s  
w i t h  v e l o c i t i e s  (6.0-G .2 kn/sec) s i r c i l a r  t o  t h o s e  f o r  g r a n i t i c  
rocks; t hese  rocks nay bc a c o n t i n u a t i o n  of t h e  g r a n i t i c -  
plutonic b e l t  i n  t h e  Alaska P e n i n s u l a .  

4 .  An a b r u p t  chanqc  i n  raagnet ic  arid g r z v i t y  anomalies o c c u r s  
a l o n g  transect G-9 on t h e  c z s t c r n  s i d e  of i'+;v;rin Ezsin; t h c  
change  i s  seen i n  o t h e r  ~ r o f i l c s  across  t h e  r e ~ i o n  2 n d  122;~ 

nark t h e  f a u l t - c o n t r o l l e d  j u x t a p o s i t i o n  of two d i s t i n c t  
terxanes  : a p r e d o ~ ~ i n a n t l y  i ~ ~ ~ e o u s - r , , e t a r . ~ o r ~ . ~ l - ~ i c  t e r r z n c  be:-ici~tt: 
t h e  i n n e r  s h e l f  (iyunivak a r c h )  a n d  a p r e d o n i ~ a n t l y  scdi;;,cntar;7 
tcrrane bcncz th  r ' a v z r i n  E a s i n .  

5 .  I ; u ~ l : o k w i i i ~  Fay i s  unclerlain by a c r c s t a l  de;jressio13 t l z ~ t  i s  
f i l l e i !  v i t h  a t  l m s t  5  1 : ~  of rocks  thz .k  have  velocities ( 4 . 1 -  
5 . 5  I;n;/sec) s i n i l z r  t o  tl-iose f o r  :.:zsozoic v o l c a n i c  and 
sedii. i ienLzry r o c k s  sanpie2 i n  the onst iorc  Ce the l  w e l l ,  15C 1;rn 
t o  t h e  nort l - iezst .  T h e  offs1;ore s e c t i o n  r:,ay be a c o n t i n u a t i o r :  
of tlhe o n s h o r e  E:uslrck\~irn G s s i n .  Other  s rn~l l  de$..reszion::, 
between l7l:nivak an< st. :;at tileh,r I s lan i ; ,  a r e  suc;c;estei by 
u n Z u l a t i u n s  i n  t h e  c r z " v i t y  d a k a  2nd  bl? shal l .o i r  h i g h - v e l o c i t y  
r e f r a c t o r s ;  t h e s e  d e ; r e s s i o n s  ns;- l o  c o n t a i n  I ; e sozo lc  
sedimentary z n d  v o l c a n i c  reeks. 

6 .  Larqc  nzLcnct ic  a n o x l i e s  of the i n i i e r  s h z l f  f ~ l l  i n t o  two 
i .  6 , s r ~ e r z l  c a t ~ ~ a r i c s :  t h o s e  of v e r y  ] . ~ i ~ ~ ; - ~ - c c p l i t c d e ,  c l5h-  

frec;ue!?cy ( S t .  ! !a t theb~ I s l a r . . d ) ,  2nd t h o s e  of l e s s e r  2i::k:lit~c~. 
anG b roade r  w;:velcr:qth (iluskoi:k:L~;. Cay) . Tile 2 i r s t  ca t e r_o ry  I:!ay 

c-usec ~ T J  
A n e a r - s e a f l o o r  intrusive a n d  volczrl lc  r ~ c k s  

t r  T s l a n d  a r e a )  , as: veil as v o l c a n i . ~  f lows  (St. 
!pr3tthe\; i s l a n c ; )  ; t ] ; ~  second c z t e ~ o r y  ; ;robzbly rc . su ik : :  fro:; 
r:;orc 6 c e ; ; l y  b u r i e d  v o l c ~ n i - ,  I; i lcs ( 5 ;  end i p t r z -  
2Z.sei.ierit E * L ~ L C  t ~ r c s .  

";-L(,r t o  t i ; i s  stu<y, <irec2,  ..-.... ,~,~~.;il  in(; c7101-~~; L ~ C  liar Lllcrll ?crili$. 
r: - r..iL. si jelf  e c ~ ; ~  (;.:arloyj cr:G other:;, i::72) reco\-cri;7;: Z ~ y : . u : i ~  - .  rind u;Jpcr C r c t u c ~ ~ ! ~ ~  L ~ ~ : ; G S . ' ~ O Z ~  (3r.G ~ ; , ~ i ~ ~ ~ ~ ~ : ; ~ i  2 5  ~ f i l  10:,.:~7r 
T e r t i a r y  i s a s ~ i - c ,  1i;ncs t o n e ,  i ;,gc,.:tol>y i tiic r:cousc.ic 
b ~ . ~ ~ e j ; ~ e n t  ; "i-,ese r  o i; I.; s &KC O V C ? ~ : S ~ I I  by C C K O E C ~ C  ~ u c s k o i " i ~ ,  

, 3 s2.nZs t o n e ,  1 i c : c s t o n e ,  an< ' L u i f .  ~ u r i i l ~  ~ i - ~ c  1C82 c r ~ i s u ,  CircL~s 
~~1.1;71~s were ~ 0 1 1 c - c t p i  a t  f c ; u r t c c n  xe::rby l c z : ! . l i t i c ~  ~101-is 

G u t c r  s h e l f  e C ~ e ( f i c j .  1). I',ocl:s frc;;;: i ;cncp. th  :.LC clbove the! 
pi+0i2incr,t cneorif  cr:r.iity t k . ~  top of the accustic b a s e r ~ e i ~ t  
~ u r f s c e  wcre c o l l c c t c d  and  a n z i l y z e d .  



P r e l i m i n a r y  e x a m i n a t i o n  of t h e  rock s a n l ~ l c s  o b t ~ i n c d  d u r i n g  thc 
1 9 2 2  c r u i s e  show t h a t :  

1. Liri :estonc recovered st ~ o s t  dredcje ctztions a n d  t h r o u g h o u t  
t h e  s e d i ~ . c n t a r y  s e c t i o n  i s  of s e c o n d a r y  o r i q i n  z.nd was n o t  
d e p o s i t e d  o r i g i n z l l y  2 s  c a r b o n a t e  seciirr.ent. 

2.  A p i n n a c l e  of  f r e s i ~  L ~ . s z l t i c  r o c ! i ~ ,  G i s c o v c r e 2  the e;-,eif 
i n  s h a l l o w  water, cross-cuts and o v e r l i c a  tl-le f l c t - l y  in2 
s c d i n : t . n t a r y  section c t  tile she l f  c d 2 c .  These rocks a .  be  
s y n ~ e n e t i c  t.,rith Puntc-r r ,ary  v o l c a ~ l i c  r ' l o ~ r s  on I l u n i v ~ k  anC1 t h e  
P r i b i l o f  I~lanZs. 

4. C u n ~ ! l o n c r a t e ,  foul16 zt s e v e r ~ l   site^ a ~ ~ l  presui.eC t o  be  
f r ~ ~ ; !  t h e  ~ . n c o n f o r ? ~ : i t ~ 7  c i r e c t l y  zbovc b z . s e ~ ~ e n t ,  of 
C:iqoccnc age,  b 2 - ' e c  L k 01: its s i ~ ; , i l a r  i Q y  t o  2 221,~i;ic r ~ ~ 0 1 ~ 7 ~ r ~ ~  
r ? , c ~ r b y  i n  1 9 7 9  ( i i ~ r l o i :  ar:c others, 1 9 7 6 ) .  

5 .  V o i c a n i c  2nd  neic-ig1-,cous r o c k s ,  rccovercfi  fror.; t h e  
h , ~ s e ; ; ; e - , t  i n  a11 I . . ! .  , . ~ ~ c r c  ;i s~r.;,;:c 0 5  Eocur:e ( i  a q e )  
t a s z i k i c  cync;csi tc  v ; ; ~  obkc. if ied i n  1 3 7 0 ,  n o t  a;;;:;ea: b e  . . \ : i o c s i > ~ ~ ~ Z  Scr1catl-i the sloy:>e, base2  on 2 : a g n c t i c  arl& S L I , ; ~ ~ C ;  

L a t a ;  howcvcr , ti-ley 1 , 1 2 1 7  bbc [:?ore CO;:;T:O~ bcr,e;itl-: tl!c s1:cif w;!circ 
r e i r a ~ t i c r ~  d a t a  inCi .cz te  roc l . :~  i lclvi~l? ~ i r ; , i i a r  velociticz (5.5- 
G . O !:r;/sec) z r c  ;:resent. 

L c t k o f i  eni ,  q c o l c < , i c  L2.L; at fi--c 5 .  C o r r c l z t i o n  0 2  r z i r -  
.? -, , . - .  
L ( i .  3 )  r n a x c a t c s  z. s e ~ u e n c o  oi ~ 2 r e s u n ~ ~ L l ; ~  I : a o < c r ~ e  

ci;toi:i;ceofis l n l l L ; k ~ p  a~ 2 1 Ti 1-, , ~ o r l e ,  c. I -  L ,  lii:zc-sLoi:e (1.6-4.5 
;;~.i/sec) ovcri:rii-,q CI-1 u n c ~ ~ : f c r ; : . i t : ~  r,:arl;cL 1;y con~;lcr::cl.rctc: ( 4 . 5  
l : ; ; : /se~) ar,G unGer1air-i by o t h e r  i . ! ~ r e  h i 5 h l y  j.l-:,;~r~ tc< 
seGic~enter;:  2nd volcznic b ~ s e r ~ i e r ~ t  rocks ( 4 . 5 - 5 . 8  / < i y i / ~ e ~ )  . 
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. - F i q u r e  2: 111'ccr,:retnt-o;; of t;.jp geo;:,;-:.sl~>.; i-:-c-;lscets a c r o s s  tk,c - - e r i~ - i r~  Yec? shc - i . f  t k a t  she:: , ;rclinii?a:-;,  veiocikic?::  (kr.;/sec) Z I ~ C ,  

t k ; i c k n ~ s s e s  f o r  c rus t e .1  l z y e r ~ ,  ~ Z S C L ;  on S O ~ U ~ U O J -  r e f r a c t i o n  
~ j r o f i l e s  I .ccated on  C i ~ u r e  1. 

F j 5 ~ r e  3: Sei  s:,iiz-ref l e c  k i o i ~  p r o i i ;  e s ) lowir lg  roc;; t;li;es tircccror- . . ~ l o n ~  tile ~ r o i i l e  2nd reCi-actiol-1 v e l o c ; t l c s  (}; i , i /s~c) r,lezsureL c * t  
a sonohiloy 2 taLio l l  5 i c ~  zrc,:l tlie eni,  ti-ic p r o f i l e .  s z ~  i i ~ f i c c  
1 f c r  l o c ~ . t i o n .  



S T -  MATTHEW 
BETHEL WELL 

t S o n o b o u y  s t a t i o n  

rn Dredge s t a t i o n  

Transect  l o c a t i o n  

0 100 200  - 
KILOMETERS 



TRANSECT 4 - 5 

S N 
FREE-AIR GRAVITY 5 o 

0 

REFRACT ION 
I 

' I C  HAGEMEISTER 

I 
I 

I 
I 
I 50 100 

10- ' O- KILOMETERS 1 . 7 - 1 . 8  

VELOCITIES IN K M I S  

TRANSECT 6 - 9 

FREE-AIR GR 40 

0 

-40 
1000 

0 

-1000 

REFRACTION 
ST. MATTHEW NUNIVAK 

- 5 

- 10 

7.4 0 100 200 
I 

KILOMETERS 
V E L O C I T I E S  IN K M 1 6  

15- a*,--- - 7 - 15 



4 -  
SEC 

---I .6  km/s  
D I A T O M A C E O U S  MUDSTONE,  

SANDST ONE, AND LIMESTONE 

DREDGES 
INDURATED MUDSTONE, 

SANDSTONE. LIMESTONE. 

AND CONQLOMERAf  E 

VOLCANIC R O C K S ,  META-  

IGNEOUS R O C K S ,  AND 
SON0 243 f UFFACEOUS SANDSTONE 

10 

Kilometer 


