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I ~ U C T I O N  

The t h i r d  U.S. Geological Survey g ~ n v i r o r m e n t a l  c r u i s e  i n  lower Cook I n l e t  

and on t h e  Kodiak she l f  and adjacent  con t inen ta l  s lope ,  Gulf of Alaska, was 

conducted abard t h e  R/V SEA SOUNDER from 2 August t o  22 August, 1978 (Fig. 1, 2,  

and 3). The o b j e c t i v e s  of t h e  c r u i s e  were t o  s tudy i n  d e t a i l  s p e c i f i c  p o t e n t i a l l y  

hazardous envirormental condi t ions  i d e n t i f i e d  as a r e s u l t  of t h e  f i r s t  reconnais- 

sance cruise conducted i n  June and J u l y  of 1976 and f r a n  work by o t h e r  inves t iga to r s ,  

and t o  i n i t i a t e  reconnaissance cha rac te r i za t ion  s t u d i e s  on t h e  cont inenta l  s lope ,  

d 
High-resolution seismic r e f l e c t i o n  p r o f i l i n g  (sparker, Unibom, 3.5 kHz, 12 IrHz) 

and side-scanning sonar surveys formed t h e  b a s i s  for  s e l e c t i n g  s t a t i o n s  f o r  

observation wi th  b t t m  t e l e v i s i o n  and 70  m bot tan  camera as w e l l  as f o r  sampling 

of surf icial sediments (g rav i ty  c o r e r ,  grab sampler) , 

Generalized t r a c k l i n e  c h a r t s  are given i n  Figures  2 and 3. Deta i led  shot- 

po in t  c h a r t s  could not  be  cons t ructed  c l e a r l y ,  because of t h e  over lap  and coincidence 

of many of t h e  l i n e s .  S t a t i o n  loca t ions  are shown i n  Figure  4 and 5, and sampling 

information is given i n  Table 4. Table 5 con ta ins  t h e  navigat ion records frcm 

t h e  c r u i s e .  

The r e s u l t s  of o u r  inves t iga t ions  t o  d a t e  can be found i n  t h e  references  l i s t e d  

a t  t h e  end of t h i s  t e x t .  Background information i n  lower Cook I n l e t  with severa l  

references  is given i n  Open-File Report 75429 (Magoon and o the r s ,  l975), and on 

t h e  Kodiak shelf  i n  Open-File Report 76-325 (von Huene a d  o t h e r s ,  1976). 

I n  add i t ion ,  t h i s  r e p o r t  acccrnpanies the basic se i sn ic - re f l ec t ion  and s ide-  

scanning sonar records  acquired on t h e  c r u i s e .  The seismic-reflect ion records 

are p u b l i c l y  a v a i l a b l e  frm t h e  National Geophysical and So la r  T e r r e s t r i a l  Data 

Center EDS/NOAA, b u l d e r ,  Colorado 80302. These records  can be inspected a t  

U.S. Geolagical Survey o f f  ices a t  Fh B-164, Deer Creek F a c i l i t y ,  3475 D e e r  Creek 

Road, Pa lo  A1 t o ,  Ca l i fo rn ia  94303. 

* 
Any use  of t r a d e  names and tradanarks i n  t h i s  r e p o r t  is f o r  desc r ip t ion  purposes 
only and does not  c o n s t i t u t e  endorsment by t h e  U . S .  Geological Survey. 



INSTRlJMENTATION AND PFOCEDURES 

Navigation 

Tw independent navigat ional  systems were used by t h e  s c i e n t i f i c  par ty .  

One u n i t  cons is ted  of a Magnavox in tegra ted  s a t e l l i t e - b r a n  C system, t h e  o ther  

was a Motorola Mini-Ranger u n i t  t h a t  was used only  i n  lower Cook I n l e t .  The 

d a t a  f r m  t h e  in teg ra ted  s y s t a  were autcmat ica l ly  recorded on magnetic t ape ,  

as we l l  as typed o u t  on a keyboard p r i n t e r .  The Mini-Ranger d a t a  were recorded 

on paper. 

Every 1 5  minutes t h e  p o s i t i o n s  were p l o t t e d  manually on a 1:250,000 s c a l e  

chart i n  l o w e r  Cook I n l e t  and on a 1:500,000 scale c h a r t  on t h e  Kodiak shelf  and 

s lope .  For easy re fe rence  a shot-point number was given t o  each 15-minute pos i t ion .  

I n  add i t ion  t o  t h e  r o u t i n e  p l o t s ,  t h e  loca t ions  of  course changes were plotted. 

F u r t h e m r e ,  dead-reckoning p o s i t i o n s  based on s a t e l l i t e  d a t a ,  t h e  s h i p ' s  s ingle-  

axis  speed log and t h e  gyro w e r e  canputed every tm seconds by t h e  in tegra ted  

system and s t o r e d  on magnetic tape .  

The Mini-Ranger sys ten  receivecl its r e t u r n  s i g n a l s  frcm shore-based t r a n s p n d e r s  

pos i t ioned a t  d e s i r a b l e  l o c a t i o n s  by a land-based support group. A maximum l i n e -  

of-sight  range over 80 n a u t i c a l  m i l e s  was obtained f o r  sane transponder loca t ions ,  

The Mini-Ranger was used as t h e  primary navigat ional  systgn i n  l o w r  Cook I n l e t  

because of t h e  high frequency and accuracy of t h e  d a t a  and b e c a u e  most t r a c k l i n e s  

were w i t h i n  rarge limits of t h e  system. 

In  addi t ion  t o  t h e  navigat ion by t h e  s c i e n t i f i c  p a r t y ,  the s h i p ' s  o f f i c e r s  

f requent ly  succeeded i n  us ing radar and obta in ing l ine-of-s ight  bearings.  

Correspondence between t h e  s h i p ' s  and s c i e n t i f i c  p o s i t i o n s  genera l ly  was very high,  



S e i s n i c  P r o f i l i n g  and Visual Format Systems 

Sparker: Sparker d a t a  were recorded on t h e  Kodiak shelf and s lope  using a Teledyne 

sys tgn a t  a power of 40 t o  80 k i lo jou les .  Seismic s i g n a l s  were received on a 

Teledyne l O h l e m e n t ,  single-channel hydrophone, and t h e  record was pr in ted  on a 

Raytheon model 1900 Prec i s ion  Recorder. Usually, sweep f i r i n g  rates were at  4 

seconds, although 2 and 3 seconds w e r e  also used. Several  d i f f e r e n t  s e t t i n g s  were 

used, but  f i l t e r s  genera l ly  were adjus ted  t o  r ece ive  s i g n a l s  b e t w e n  50 and 200 

he r t z .  Records were annotated at  l m i n u t e  i n t e r v a l s  with shot-point number, time 

(Greenwich Mean Time, GMT), and water depth.  

Unibcm: The Unitman s y s t m  used four E W  model 234 power sources of 200 jou les ,  

each d r iv ing  hull-mounted p l a t e s .  The hydrophone was an E W  model 265. Data were 

recorded on an EPC 4100 recorder .  Sweep and f i r i n g  rates w e r e  t y p i c a l l y  a t  one-half 

second, and f i l t e r  s e t t i n g s  a t  about 500 t o  1100 h e r t z ,  Annotations were made i n  

t h e  same manner a s  those  on the sparker  system. 

High-resolution: A Ratheon TR-109 3.5 k i l o h e r t z  seisnic system, wi th  a Raytheon 

105 PTR t ransceiver  and a CESP-I1 c o r r e l a t o r ,  was used t o  ga the r  high-resolution 

sha l lowpene t ra t ion  seismic data, as w e l l  as bathymetry. The system operated wi th  

12 hull-mounted t ransducers ,  and t h e  d a t a  were recorded on an EPC 4100 recorder.  

Sweep and f i r i n g  rates were a t  one-half second. Annotations were made i n  t h e  same 

manner as those  on t h e  u n i b a n  system. 

Bathyrnetry: A Raytheon TR-73A t ransducer  and a Raytheon 105 PIX t ransce ive r  12 ki lo-  

h e r t z  s y s t m  was used t o  g a t h e r  bathymetric d a t a ,  which were displayed on a d i g i t a l  

readout  and recorded on magnetic t a p e ,  Sweep and f i r i n g  rates t y p i c a l l y  were at 

1 /2  second, and annota t ions  were made t h e  same as f o r  t h e  o t h e r  acous t i c  s y s t m s .  



Record q u a l i t y :  Four f a c t o r s  t h a t  s i g n i f i c a n t l y  a f fec ted  q u a l i t y  of t h e  s e i s n i c  

records  were 1) t h e  t y p i c a l l y  coarse-grained and hard na tu re  of t h e  unconsolidated 

w f i c i a l  sediments, 2 )  the  shallow water depth throughout most of both areas, 

3) acous t i c  v i b r a t i o n s  f r m  t h e  vesse l ,  and 4)  rough seas. 

Coarse-grained and hard sediments most severe ly  e f fec ted  t h e  uniboam 

and 3.5 kHz records ,  causing much of t h e  outgoing energy f r a n  t h e s e  high-frequency 

systems t o  be r e f l e c t e d  d i r e c t l y  f m  t h e  sea bo t t an  wi th  only a minor amount of 

energy pene t ra t ing  through t o  sub to t t an  r e f l e c t o r s .  Sane of the  unibocm records 

show s u b t l e ,  i r r e g u l a r  t r a c e s  of subbottom r e f l e c t o r s ,  which can be t r aced  a d  

c o r r e l a t e d  only wi th  d i f f i c u l t y .  Many of t h e  3.5 kHz records  show no s ign  of 

subtmttan r e f l e c t o r s  and can be used only  as i n d i c a t o r s  of water depth. 

The shallow water depth caused mul t ip les  t o  appear a t  mall d i s t ances  below 

t h e  i n i t i a l  sea-bottom r e f l e c t i o n ,  p a r t i a l l y  o r  t o t a l l y  obscuring s l g n a l s  fm 

deeper r e f l e c t o r s .  

Although t h e s e  f o u r  f a c t o r s  each have a d e l e t e r i o u s  e f f e c t  on record q u a l i t y ,  

it was found by varying s h i p  speeds and f i l t e r  s e t t i n g s  t h a t  t h e  na ture  of t h e  

bottcm sediments was t h e  main reason f o r  t h e  seisnic s y s t m s  t o  d i sp lay  "poortt 

s u b b o t t m  a c o u s t i c  r e f l e c t i o n s  on t h e  records. Depth of pene t ra t ion  and d e t a i l s  

i n  t h e  record consequently va r i ed  with type of b t t m  and water depth. Except 

f o r  c e r t a i n  p a r t s ,  t h e  records allow adequate s u b b t t a n  i n t e r p r e t a t i o n  of geology. 

Side-scanning sonar:  The side-scanning sonar u n i t  used w a s  an E G G  model, normally 

operated at  a 125 m scale and towed above t h e  t m t t m  a t  10% of t h e  s c a l e  fmployed, 

High q u a l i t y  records were genera l ly  obtained.  Although most side-scan sonar surveys 

were run a t  a ship speed of 4 t o  4-& h o t s ,  c u r r e n t s  could be responsib1.e for a 

d i f f e r e n t  speed over  t h e  b t t c m .  

N o m l l y  t h e  unibocm and 3.5 kHz u n i t s  were run  simultaneously with side-scan 

sonar f o r  depth con t ro l  and poss ib le  s u b b o t t m  information. 



Ebttm t e l e v i s i o n  and bottan camera: A Hydro Products bottan t e l e v i s i o n  uni t ,  

underwater mercury l i g h t s ,  and a 70 mn camera were mounted i n  a 1-e 

frame. Photcgraphic exposures could be made by remote con t ro l  by t h e  TV-screen 

observer. A multiconductor cable ,  leading t o  t h e  camera ard l i g h t ,  was taped 

at 5 4  i n t e r v a l s  t o  t h e  winch cable .  

Because cur ren t s  are always present  i n  t h e  lower Cook I n l e t  a rea ,  it was 

impossible t o  f l y  t h e  sled slowly and a t  a uniform d i s tance  over t h e  bottcm. 

b n s e q u e n t l y ,  a system of jumping had t o  be used, lowering t h e  s l e d  t o  the  bottan 

and giving sane s l a c k  wire. Due t o  s h i p ' s  d r i f t ,  t h e  cab les  became t a u t  a f t e r  a 

few seconds and t h e  s l e d  was then dragged over t h e  bottan.  A t  t h a t  time, it w a s  

l i f t e d  and allowed t o  d r i f t  r ap id ly  before it was again lowered t o  t h e  botton. 

Sampling Devices 

Gravity corer :  The g r a v i t y  corer consis ted  of a 1500-pound weight t o  which 

one t o  three 34-11, 7.6-cm I D  steel core b a r r e l s  were at tached.  A clear polybutyrate 

l i n e r  was inse r t ed  i n  t h e  b a r r e l s ,  and the  sediment was re ta ined by a brass-  

f i n g e r d  core  ca tcher  . 

The cores  were c u t  i n t o  1.5- sec t ions ,  and 10-m long pieces  were c u t  from 

t h e  ends of sane s e c t i o n s  f o r  hydrocarbn gas analys is .  The r m a i n i n g  core  

was x-rayed and then s p l i t  lengthwise i n t o  working and archive  halves.  Frnn the 

m r k i n g  k a l f ,  vane shear  m e m g n e n t s  were made, and samples were taken f o r  g ra in  

size, water  content ,  and Atterberg limits. The archive  half was described and photo- 

graphed. BDth s e c t i o n s  were pu t  i n t o  s to rage  tubes  that were capped, t a p d ,  label led ,  

and s t o r e d  under r e f  r i g e r a t i o n .  

Grab samplers: The normal Van Veen grab sampler proved t o  be too  l i g h t  f o r  

adequate sampling of t h e  t y p i c a l l y  sandy-gravelly b t t c m s .  Generally, successful  

a t t g n p t s  were obtained with a heavy modified g rab  sampler constructed by Andy 

Soutar of Scr ipps  I n s t i t u t i o n  of Oceanoffraphy. 
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Table 1. Itinerary of R/V SEA SCNBDER cruise S8-78-WG i n  lower Cook Inlet  
and on t he  Kodiak shelf and slope, Alaska. 

Port 

Hmer 

Honer 

Arrive %EE! Flemarks 

2 Aug. - 5103 am S t a r t  1% 1, t o  
(21411530) lower Cook In le t .  

Kodiak 22 A u g .  - 5:OO am 
(23411500) 

End leg 1. 

11 Aug. - 1:07 pn Start leg 2 ,  t o  
(22312307) Kodiak shelf and 

slope. 

WE: Julian day and GMT time are given between brackets. 

Total underway time: 455 hrs. 

Total trackline miles/time: 901.0 m/187.8 hr. 

Stations occupied/total time on station: 62182.1 hr . 

End leg 2. 



Table 2. Types and amounts of data collected on b a r d  the  R/V SEA WWDER 
cruise S8-78-lG in lower Cook I n l e t  and on t h e  Kodiak shelf and slope. 

Data type 

Single-channel arcer 

Uniboam 

Sidescanning sonar 

3.5 kHz 

12 kHz 

Navigation 

Gravity core 

Soutar grab 

?V/camera 

Profiling current meter 

Trackline Remarks 

319.6 nrn (591.9 km) 1 mll recording paper 

638.3 nm (1182.1 km) 10 rolls recording paper 

434.6 nm (804.9 km) 16 rolls recording paper 

411.5 m (762.1 lan) 10 rolls recording paper 

1869.2 nun (3461.7 la) 21 rolls recording paper 

1933.7 nrn (3581.3 h) 5 reels mag. tape 

35 recoveries 

21 rmveries 

7.8 hours, 8 reels mag. tape 

3 stat ions 



Table 3. Scientific personnel on bard t h e  R/V SEA SOUNDER cruise S8-78-WG 
in lower Cook Inlet and on the Kodiak shelf and upper slope. 

Name - 
Arnold buna 

Monty Hampton 

Glen Barker 

Ed Clukey 

Rod Ccmbellick 

Rich Garlow 

Louis Garrison 

Helen Gibbns 

David Kestley 

Robert Orlando 

Robert Patrick 

Melvin Rappeport 

George Redden 

Bvid Rubin 

hight Sangrey 

William Schwab 

P h y l l i s  Swenson 

Michael Torresam 

Bruce Turner 

John Whitney 

Kenneth Simpson 

William Soulle 

John Langoir 

Affiliation 

USGS, PAB 

USGS, PAB 

USGS, PAB 

USGS, PAB 

NQM, Juneau 

USGS, PAB 

USGS, Corpus Christi 

USGS, PAB 

Sandia Coxp., 
Albuquerque 

USCrS, PAB 

USGS, PAB 

USGS, PAB 

USGS, PAB 

USGS, PAB 

Cornell Univ., 
I thaca 

USGS, PAB 

USGS, PAB 

USGS, PAB 

USGS, Anchorage 

USGS, Anchorage 

Duties 

co-chief scientist 

co-chief scientist 

marine technician 

soil engineer 

geologist 

navigator 

geologist 

navigator 

geologist 

navigator 

electronics technician 

geologist 

geologist 

geologist 

soil engineer 

geologist 

geolqist, data curator 

geologist 

geologist 

geologist 

Ship's Officer's 

captain 

chief engineer 

chief mate 

*USGS, PAB = U.S. Geological Survey, Branch of Pacific-Arctic Marine Geology, 
Menlo Park, California. 



Table 4. Information on sampling s t a t i ons  and samples, c ru i se  S8-78-WG i n  
lower Cook I n l e t  and on the  Kodiak shelf  and slope.  

Sample Latitude Water Equipnen t 
depth(m) 

Comnen ts 
number Longitude type 

TV/camera TV: pebbly t m t t m  with same very 
grab sample th in ,  discontinuous, r ippled sand 

patches. 
Sample: sandy with sane pebbles. 
Concentration of she l l  fragments 
and sand do l l a r s  on the  surface. 

TV/ camera Sand wave contact .  AQacent to  
sand a pavement of primarily 
she l l s .  Scme th in  sand patches. 
We missed the actual sand waves. 

TV: 112 m i l e  s t r e t ch .  h a l l  sand 
TV/camera waves, 5-8 cm high, 3-8 m wave 
grab sample length. Broad troughs wi th  clams, 

followed by sand patches, 
followed by straight-crested 
r ipp les ,  followed by mall s l i p  
face.  
Sample: sand with she l l  fragments 
and few canplete she l l s .  

TV: m e d i u m  sized sand waves, 3-5 m 
TV/camera high. Superposed a r e  mall sand 
grab sample  waves: she l l  lag i n  trough, bulbou 

r ipp les  on lower s to s s  s ide ,  sinu- 
ous r ipp les  on upper s to s s  s ide  
s l i p  face sometimes w i t h  s t r a igh t  
r ipp les  pa ra l l e l  t o  flow. 
Sample: sand with some she l l  hash. 

Large bedfonns with f l a t  troughs. 
Features too large t o  obtain 
good characterization.  

Grab sample Trough of large sand wave. C l e a n  
sand with a few she l l  fragments. 

Grab sample Same as #305 



Sample 
nlnnber 

Latitude 
Longitude 

Water 
depth@) - - . - . - - - 

No recovery. Grab sar~ple 

F i e l d  of large sandwaves up t o  
9 m high. Two maller o rde r s  
observed, w i t h  he ights  of about 
1 m and a f e w  on. 

Similar  s e t t i n g  and observations 
as #308, B e t t e r  than #308. TV/ camera 

Crest  of 5-m high,  s o l i t a r y  sand 
wave. Clean sand wi th  some broken 
s h e l l  m a t e r i a l .  

Grab sample 

Grab sample Trough between large sand waves. 
Gravelly sand. 

Same as Rll .  Shel ly  sand. Grab sample 

Anchor s t a t i o n  over l a r g e  sand 
wave. Mechanical problems with 
f i l m  t r a n s p o r t .  
(see sta. 314). 

TV/ camera, 
mrren t meter 

Ahchor s t a t i o n ,  same bedform as 
sta. 313, Five  lowerings at 
d i f f e r e n t  t i d a l  stages. Observa- 
t i o n s  of bttan used t o  study 
results of cu r ren t  meter lo we ring^ 

Clayey silt. Gravity core 

Gravity core Clayey silt ' with pebb1.e~. 



Latitude 
Longitude 

Water 
dept h(m) 

Equipen t 
type 

Sample 
number 

Bottom charac te r i za t ion  ENE off 
Augustine Island, Heavy over- 
growth of -plants and animals. 
Few volcanic rocks v i s i b l e .  

Base of Cook Ramp. F l a t  bottm. 
Pebbly, muddy sand. Grab sample 

Grab sample Large bedforms on Cook Ramp. 
Sand with s h e l l s .  

Area of no bedf'oms, above 
Cook Ramp. Fine sand. 
TV: area covered with mall rip@€ 
Sinuous t o  s t r a i g h t ,  m e  
in te r fe rence  p a t  tern. Animal 
trails cananon. Sea pens and sand 
d o l l a r s .  Few flounders and crabs. 

TV/ camera 
grab sample 

Grab sample Medium t o  f i n e  sand. 

Grab sample Shelly sand 

Rledium t o  f i n e  sand. TV/carnera , 
cur ren t  meter 

A t  anchor. Sand waves up to  
12 m high. &all sand waves can 
be dis t inguished,  l a r g e r  sizes 
noted . 

TV/carnera, 
current  meter 

Sand ribbons. Bottcm m t h  out- 
side ribbons with i r r e g u l a r  
patches  of rock,  pebbles and 
s h e l l s :  heavily overgrown. Very 
low mall sand waves on ribbons. 

S l igh t ly  muddy sample w i t h  
abundance of s h e l l s  and she l l  
fragments. 

Grab sample 



Sample 
n d r  

Latitude 
Longitude 

Water 
depth(m) 

E q u i p e n  t 
type 

Sandy, s h e l l  hash, pebbles, algae, 
bryoroa, pecten. Grab sample 

Shelikof S t r a i t .  S l igh t ly  sandy 
mud, Gravity core 

Gravity core 
Near head of Chiniak Tmugh. Gray- 
green sandy mud. Gas expansion 
voids. H2S odor. 

Northern Albatross Bank; acousti- 
c a l l y  uns t r a t i f i ed  zone. Shelly 
muddy sand. 

Gravity core 

Aleutian Trench. Grey-green mud, 
Gravity core 

Gravity core  

Gravity core 

Open continental  slope. S t i f f  
grey-green mud. 

r ~ n t i n e n t a l  slope basin.  S i l t y  
clay with sand beds ( t u rb id i t e s ) .  
Volcanic ash on top.  

Continental slope; axis of canyon. 
S i l t y  c lay.  Gravity core 

Gravity core  
Continental slope basin, S t i f f  
grey clay with graded sand beds 
( tu rb id i t e s ) .  Volcanic ash a t  
surf ace. 

Open continental  slope.  Siff  grey- 
green pebbly mud. Gravity core  

Gravity core 
bwer continental  slope.  Yellow- 
green mud; becomes s a n i l i t h i f i e d  
a t  2 m .  

Continental slope basin.  
Grey-green s i l t y  mud. Gravity core 

Gravity core 

Gravity core  

Landward of continental slope 
basin. Gravelly sandy green mud. 

Continental slope basin.  
S i l t y  clay.-  



Sample Latitude Water Equipen t 
n-r h n g  itude dept h(m) type 

56O59.0 'N 
34 1 152O21.5'W 80 Grab sample 

Middle Albatross Bank; i n  
acoustic-anomaly zone. Muddy 
s h e l l y  sand wi th  gravel l a y e r  
on top .  

Middle Albatross Bank; i n  acoustic 
a n m a l y  zone. Pebbly muddy sand. 

Grab sample 

Kil iuda Trough; i n  acoust ic-  
ancmaly zone .  Green t o  yellow 
mud with black m t t l i n g .  

Gravity c o r e  

Ki l iuda  Trough; adjacent  t o  
acous t i c  anomaly zone of #344. 
Gray-green mud wl th  darker  mott- 
l i n g .  G a s  expansion voids .  

Gravity c o r e  

Flank of IZiliuda Trough; wi th in  
acoust ic-anmaly zone. Grey- 
green mud wi th  black laminae. 

Gravity c o r e  

Ki l iuda  Trough; wi th in  acoust ic-  
anomaly zone. Sandy mud. Gravity co re  

Gravity core 

Gravity core 

Kil iuda Trough; wi th in  acoust ic-  
a n m a l y  zone. Dark green mud. 

Kil iuda Trough; u i t h i n  acoust ic-  
ananaly zone. Dark green mud w i t  
gas expansion voids .  

Kil iuda Trough; near edge of 
acoustic-anomaly m n e .  Dark green 
mud. 

Gravity co re  

Ki l iuda  Trough; a t  base of f a u l t  
scarp. Green mud, H2S odor. Gravity core 

Kil iuda Trough; above f a u l t  scarp  
Green t o  b lue  mud. Gravity core 

Kil iuda Trough; wi th in  acoustic- 
ancmaly zone. Green mud. Ciravity core 

Kiliuda Tr6ugh. Green mud. 
Gravity core 

Ki l iuda  Trough. Grey-green mud. 
Gravity co re ,  
g rab  sample 



Sample Latitude Water Equipen t 
n m h r  b n g  itude dept h(m) type 

56008.8'N 
355 153029.6'W 3 14 Gravity core  

S005.  6 ' N  
356 153031.3'W 370 Gravity core 

56007.6 'N 
153O38.4 ' W  24 0 Gravity core 

56047 .2 '~  
153'11.6 'W  122 Gravity core 

56'46.6 ' N  
153O10.7 ' I V  152 Gravity core 

Eas t  s i de  of Sitkinak Trough. 
Green to  blue mud. 

Axis of Sitkinak Trough. Pebbly 
sandy mud, with gas-expansion 
voids.  

Axis of Sitkinak Trough. Grey- 
green mud. 

Kiliuda Trough, above f a u l t  scarp 
Same as #351. Green sandy mud, 

Kiliuda Trough, a t  base of f a u l t  
scarp. Same as #350. Green mud. 
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Figure I . -  Generalized location map o f  the study area 
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figure 4. Station l-tios, S8-78-m, 1- Cook M e t  




