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INTRODUCTION 

During the period from September 14 through October 10, 1977 the second 

U.S.  Geological. Survey geo-environmental cruise was conducted in lower Cook 

Inlet and on the Kodiak shelf and adjacent upper continental slope, Gulf of 

Alaska, aboard the R/V SEA SOUNDER (Figure 1, Tables 1, 2 and 3). The objective 

of this curise was to study in detail specific potentially hazardous environ- 

mental conditions identified as a result of the first reconnaissance geo-environ- 

mental cruise conducted from June 18 through July 30, 1976 (Bouma and Hampton, 

1976; Hampton and Souma, 1976) . In particular, the diskibution and movement 

of seafloor bedforms were studied in lower Cook Inlet, and sediment dispersal 

patterns and submarine sediment slides were investigated on the Kodiak shelf 

and slope. High resolution seismic profiling (sparker, uniboom, minisparker, 

3.5 khz, 12 khz) and side-scanning sonar surveys formed the basis for selecting 

stations for observations with bottom television and 70 mm bottom camera as 

well as for different types of sampling of surficial sediments (piston corer, 

gravity corer, hydroplastic corer, Soutar grab sampler). The success of the 

1977 cruise was Limited by adverse weather conditions. 

Generalized trackline charts are given in Figures 2 and 3. Detailed 

shot-point charts could not be constructed clearly, because of the overlap and 

coincidence of many of the lines. Station locations are shown in Figure 4 and 5, 

and sampling information is given in Table 4. Table 5 is a computer output of 

data pertaining to start and end of the survey lines. 

The results of our investigations to date can be found in the references 

listed at the end of this-text. Background information on lower Cook Inlet 

withseveral references is given in open-file report 75-429 (Magoon and others), 

and on the Kodiak shelf in open-file report 76-325 (von Huene and others). 

~ p ,  d d d d r o n l  bas 17 
9 i s  report accompanies the~selsmic-reflection and side-scanning sonar 

records that are publicly available -3from the National. Geophysical 



and Solar T e r r e s t r i a l  Data Center EDS/NOAA, Boulder, Colorado 80302. These 

records can be inspected at U.S. Geological Survey offices a t  Rm B-164,  

Deer Creek Facility, 345 Middlefield Road, Menlo Park, California 94025. 



INSTRUMENTATION AM3 PROCEDURES 

Navigation 

Two independent navigational systems w e r e  used by the s c i e n t i f i c  pa r 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, the  

other  was a Motorola Mini-Ranger uni t .  The da ta  from t h p i n t e g r a t e d  system 

were automatical ly recorded on magnetic tape ,  as well  a s  typed out  on a 

keyboard p r i n t e r .  The Mini-Ranger da ta  were recorded on paper. 

Every 15 minutes the  posi t ions were p l o t t e d  manually on a 1:250,000 scale 

chart .  For easy reference  a shot-point number was given t o  each 15-minute 

posi t ion.  I n  addition t o  the routine p l o t s ,  t he  locat ions  of major course 

changes were a l s o  p l o t t e d .  F u r t h e m r e ,  dead-reckoning pos i t ions ,  based on 

s a t e l l i t e  d a t a ,  the  s h i p ' s  single-axis speed log  and the gyro, were computed 

every two seconds by the in tegra ted  system and s to red  on magnetic tape.  

The Mini-Ranger system received i ts return signals from shore-based 

transponders posi t ioned a t  des i rable  locat ions  by a land-based support group. 

A maximum line-of-sight  range over 80 nau t i ca l  miles was obtained for some 

transponder locat ions .  

The Mini-Ranger was used a s  the primary navigational  system because o f  

the  high frequency and accuracy of the  d a t a  and because most t r ack l ines  w e r e  

within range limits o f  the  system. Also, many posi t ions  obtained by the  

in te rg ra ted  system were o f  Low qua l i ty  due t o  lack of adequate Loran C cover- 

age i n  this region and because of a high percentage of s a t e l l i t e  passes with 

e levat ions  t h a t  precluded good pos i t ion  determinations. 



In addi t ion  t o  the navigation by the  s c i e n t i f i c  par ty ,  t h e  s h i p ' s  o f f i c e r s  

frequently succeeded i n  using radar and obta in ing line-of-sight bearings. 

Correspondence between the sh ip ' s  and s c i e n t i f i c  pos i t ions  general ly w a s  very 

high. 

Seismic Pro f i l ing  and Visual Format Systems 

Sparker: Sparker datawererecorded i n  Cook I n l e t  and on the  Kodiak s h e l f ,  

using a Teledyne system a t  a power o f  40, 80, 120 o r  160 k i lo joules .  Seismic 

s igna l s  were received on a Teledyne 100-element, single-channel hydrophone, and 

the record w a s  pr in ted  on a Raytheon model 1900 Precision Recorder. Usually, 

sweep and f i r i n g  r a t e s  were a t  2 seconds. Although several  d i f f e r e n t  s e t t i n g s  

were usea, f i l t e r s  generally were adjus ted  t o  receive s ignals  between 20 and 160 

hertz. Records were annotated a t  15-minute i n t e r v a l s  with shot-point number, 

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

Uniboom: The uniboom system used four EG&G model 234 power sources  of 200 joules 

each driving hull-mounted p la tes .  The  hydrophone was an EG&G model 265. Data 

were recorded on an EPC 4100 recorder. Sweep and f i r i n g  r a t e s  were typ ica l ly  

a t  one-half second although some quarter-second and one second r a t e s  were used. 

F i l t e r  s e t t i n g s  typ ica l ly  were at about 600 t o  1600 her tz .  

Annotations were made i n  the  same manner as those on the sparker system, 

bu t  a t  5-minute in te rva l s .  



~igh- reso lu t ion :  A Raytheon TR-109 3.5 kiloHertz seismic system, w i t h  a Raytheon 

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

shallow-penetration se ismic  da ta ,  as well as bathymetry. The system operated 

with 12 h u l l - m u t e d  transducers,  and the  data  were recorded on an EPC 4100 

recorder. Sweep and f i r i n g  r a t e s  t y p i c a l l y  were a t  one-half second, bu t  quarter- 

second and one second r a t e s  a l s o  were used. Annotations were made i n  the  same 

manner as those on the  uniboom system. 

Record qual i ty :  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  affecked q u a l i t y  of the 

seismic records were the  t y p i c a l l y  coarse-grained and hard nature  of the 

unconsolidatedsurficialsediments, the  shallow water depth throughout m o s t  of 

both areas ,  acoust ic  v ibra t ions  from the  vesse l ,  and rough seas .  

Coarse-grained and hard sediments had the  m o s t  severe e f f e c t  on the  uniboom 

and 3.5 kHz records, causing much of the outgoing energy from these  high-frequency 

systems t o  be re f l ec ted  d i r e c t l y  from the sea bottom with only a &?lor amount of 

energy penetrat ing through to subbottom r e f l e c t o r s .  Some of t h e  uniboom records 

show sub 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 traced and 

corre la ted  only with d i f f i c u l t y .  Many of the  3.5 kHz records show no sign of 

subbottom re f l ec to r s  and can be used only as indica tors  of w a t e r  depth. 

The shallow water depth caused mult iples t o  appear a t  small distances below 

the 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 ignals  from 

deeper r e f l ec to r s .  

Although these four f ac to r s  each have a deleterious e f f e c t  on record qua l i ty  

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  the  nature of t he  

bottom sediments was the main reason f o r  the  seismic systems t o  d isplay  "poor" 
,- 

subbottom acoust ic  r e f l e c t i o n s  on the  records. Depth of penet ra t ion  and d e t a i l s  

i n  the  record consequently var ied  w i t h  type of bottom and water depth. Except 

f o r  ce r t a in  p a r t s ,  the records allow adequate subbottom i n t e r p r e t a t i o n  of geoloqy. 



Side scan sonar: The s ide  scan sonar unit used was an EG&G model, normally 

operated a t  a 125 m scale and towed above the bottom a t  10% of the  s c a l e  employed. 

some high qua l i ty  records were obtained. Although a l l  side scan sonar surveys 

were run a t  a ship  speed o f  4-41/2 knots ,  currents  could be responsib le  f o r  a 

higher speed over the bottom. 

Normally the uniboom and 3.5 kHz u n i t s  were run simultaneously with s ide  

scan sonar f o r  depth cont ro l  and poss ib le  subbottom information. 

Bottom te lev i s ion  and bottom camera: A Hydro Products bottom t e l e v i s i o n  uni t ,  

underwater mercury l i g h t s ,  together  w i t h  a 70 mm camera, w e r e  mounted i n  a 

Large frame. Photographic exposures could be made by remote c o n t r o l  by the  

TV screen observer. A multiconductor cable ,  leading t o  the  camera and Light,  

was taped a t  5-m i n t e r v a l s  t o  the  winch cable.  

Since currents  a re  always present  i n  the lower Cook I n l e t  a rea  it w a s  

impossible t o  f l y  the s l e d  slowly and a t  a uniform distance over the bottom. 

Consequently a system of jumping had t o  be used, lowering t h e  s l e d  t o  t h e  

bottom and giving some slack wire. Due t o  s h i p ' s  drift the  cab le s  becam; 

taut a f t e r  a few seconds and the  s l e d  was then dragged over t h e  bottom. The 

monitor operator  then informed the winch operator  t o  r a i s e  the u n i t ,  s t r a igh ten  

the  wire angle and lower it again. 

Sampling Devices 

Piston corer: A t y p i c a l  arrangement for the pis ton  corer  cons is ted  of a 2000 

o r  1500-pound weight stand t o  which th ree  10-foot, 3-inch I D  coring pipes were 

attached. Butyrate and polycarbonate p l a s t i c  l i n e r  were used, usually both 

types al ternat inglytm avoid l i n e r  col lapse .  A f r e e  f a l l  of  15-feet (5 m) proved 

t o  work very well. A brass-fingered core catcher was inse r t ed  i n  the  cu t t ing  

r ing .  We a l s o  found ou t  that a s o l i d  p i s ton  caused l e s s  problems than a break- 

away type. 
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The cores were c u t  into 1.5 m sec t ions ,  capped and taped. P r io r  t o  f i n a l  

seal ing a water content  sample was removed with a s t e e l  syr inge ,  and i f  time 

p r m i t t e d  a vane shear  measurement made a t  the t i p  of each sec t ion  w i t h  a 

laboratory vane shear apparatus. The core sec t ions  were then recapped, taped, 

label led  and sealed with wax, a f t e r  which they were s to red  v e r t i c a l l y  i n  a 

walk-in r e f r ige ra to r .  

Gravity corer: The grav i ty  co re r  consisted of an 1500-pound weight t o  which 

one 10-foot, 3-inch I D  core tube was attached. A c l e a r , , l i n e r  was used with a 

brass-fingered core ca tcher .  Processing of the  core was s imi la r  t o  the  one 

given f o r  the piston core. 

Hydroplastic corer: The hydroplas t ic  corer  is a modification of the  gravity 

corer  (see Bouma, 1969). The type used had external  weights up t o  600 pounds, 

a valve, and a double ring clamp i n  which a 10-foot long, 3.5-inch I D ,  bevelled 

pvc pipe was inse r t ed .  The Larger diameter f a c i l i t a t e s  subsampli~lg for geo- 

technical  purposes. The cores were t r ea ted  i n  a s i m i l a r  way as described above. 

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

f o r  adequate sampling of the t yp ica l ly  sandy-gravelly bottoms. Generally 

successful attempts were obtained with a heavy modified grab sampler constructed 

by Andy Soutar of Scripps I n s t i t u t i o n  of Oceanography. 

A four-legged frame houses two v e r t i c a l  ra i ls  along which the  ac tua l  grab 

could move. The t o p  covers of the  sampler could be opened conpletely f o r  f u l l  

access. The addi t ion  of weight up t o  400 pounds on top of the grab provided 

s u f f i c i e n t  force f o r  the half-round s ides  t o  d i g  i n t o  coarse mater ia l  during the  

c los ing operation. When rock fragments got caught between both halves of the 

grab, incomplete c losure  r e su l t ed  and p a r t  o r  a l l  of the  sample was los t .  In  

general the r e s u l t s  were good t o  adequate, and this instrument re t r ieved samples 

where o ther  devices f a i l e d .  
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Table I- Cruise i t i n e r a r y  of the R/V SEA SOUNDER dur ing  1977 i n  Lower Cook I n l e t  

and on Kodiak shelf and upper slope,  Alaska. 

Arr ive  Depart Remarks 

ak 1 4  Sept. 8:08a (257/1708) t o  lower  Cook I n l e t  

r 1 6  Sept. 8: 23a (259/1723) 17 Sept. 5:57a (260/1457) loading 

.r 18 Sept. 9:45a (261/1845) 1 8  Sept. 12:53p (261/2253) l o a d i n g  

t r 21  Sept. 7:OOa (264/1700) 22 S e p t .  9:04a (26571804) weather 

!r 25 Sept. 10:30a (268/1930) 2 7  Sept. 10:OOa (270/1900) t o  Kodiak area 

iak 29 S e p t .  6:OOa (272/1500) 29 Sept. 2:Olp (272/2301) d rop  crew member o f f  

iak 1 0  Oct. 8:OOa (283/1700) end of c r u i s e  

Note: between b r a c k e t s  are given the J u l i a n  day and t i m e s  i n  GMT. 

Leg I ,  Sept .  1 4  - Sept. 25 ,  lower Cook Inlet. 

Leg 11, Sept. 2 7  - Oct. 10,  Kodiak shelf  and upper s l o p e .  

Total underway t i m e  517 hours , of which 69 hours on stations. 



Table 11- Types and amounts of  data col lec ted  on board the R/V SEA SOUNDER 

during the 1977 c ru i se  i n  lower Cook I n l e t  and the  Kodiak shel f -  

upper s lope.  

Data type 

Single channel a r c e r  

uniboom 

Minisparke r 

Side scan sonar 

3.5 kHz 

12 kHz 

~ a v i q a t i o n  

Shipboard gravi ty  

~ r a v i t y  core 

Piston core 

Hydroplastic core 

Soutar grab 

TV/camera 

Temp. salinome ter 

Penetrometer 

Trackline 

655 nm = 1213 km 

418 nm = 775 km 

274 nm = 508 km 

401  nm = 743 km 

2029 nm = 3758 km 

1809 nm = 3351 km 

2142 nm = 3967 km 

816 nm = 1513 km 

Remarks 

4 r o l l s  recording paper 

1 3  r o l l s  recording paper 

3 r o l l s  recording paper 

28 r o l l s  recording paper 

2 7  r o l l s  recording paper 

25  r o l l s  recording paper 

7 r e e l s  d i g i t  mag. tape 

6 r e e l s  d i g i t  mag. tape 

10 recoveries 

1 recovery 

1 recovery 

30 recoveries 

4 .8  - 4.9 hours 

497 hours,  4 r o l l s  

3 lowerings 



Table 1x1. S c i e n t i f i c  personnel on board the  R/V SEA SOUNDER during t h e  1977 

c ru i se  i n  lower Cook I n l e t  and the Kodiak shelf - upper slope. 

(Unless specified the  USGS, P.A.B. refers to the Pacif ic-Arct ic  

Branch o f  Marine Geology i n  Menlo Park, C a l i f o r n i a ) .  

Arnold H.  B O W  

Monty A. Hampton 

John A. Ba l t i e r ra  

Ray M. Batson 

Robert P .  Bri tch 

Edward Clukey 

Ivan P. Colburn 

Joseph A. Dygas 

Christ ina E . ~utmacher  

B a r r y  Irwin 

Randy Koski 

David T. McTique 

James Nicholson 

Robert Novak 

Fbbert C.  Orlando 

Charles Parson 

Me1 L. Rappeport 

Dwight A .  Sangrey 

W i l l i a m  Schwab 

Andrew Stevenson 

William E. Sweet 

USGS PAB 

id. 

id. 

USGS , Flagstaf 

Dames and Moore, 
Anchorage 

USGS, PAB 

Cal. S ta te  Univ., 
L.A. 

BLM, Anchorage 

USGS, PAB 

uSGS , Woods Hole 

USGS , PAB 

i d .  

i d .  

id. 

id. 

Cal . S t a t e  Univ. , 
L.A. 

USGS, PAB 

USGS, Denver 

US GS PAB 

id. 

USGS, Metairie, L a  

co-chief s c i e n t i s t  

co-chief s c i e n t i s t  

geologis t  

geologis t  

geologis t  

s o i l  engineer 

geologis t  

geologis t  

geologis t  

navigator  

geologis  t 

geoLogis t 

e lec t ron ics  

e l ec t ron ics  

geologis t  

geologis t  

geologis t  

s o i l  engineer 

geologis t  

marine tech.  

geologist  

I-II 

I-II 

I 

I till 21 Sep. 

Sept. 18-21 

I till 17 Sep. 

1-11 

1-11 

I1 

1-11 

1) 

1 I: 

I 

I 

I1 

1-11 

I-TI 

I I 



phyl l i s  Swenson 

Gordon L. Tanner 

Paul G. Teleki 

Dennis Thurston 

Michael E. Torresan 

Bruce W. T u n e r  

John W. Whitney 

Alan Mcclenaghan 

Howard Sheppard 

Ornulf  Johannesen 

USGS , PAB cartographer 

i d .  e l ec t ron ics  

USGS, Reston geologis t  

USGS, Anchorage geologis t  

USGS, PAB geologis t  

USGS, Anchorage geologis t  

i d .  geologis t  

Ships Of f i ce r s  

capta in  

chief  engineer 

chief  mate 

I-II 

1-11 

I 

I till Sept. 1 7  

I-II 

I I 

I 

1) Jim Nicholson was the e lec t ronics  engineer for the small boat operation 

t h a t  f a i l e d  due t o  rough weather. 



TABLE IV. INFORMATION ON SAMPLING STATIONS AND SAMPLES, CRUISE S7-77-WG 

Latitude Water Equipment 
Longitude Depth (m) T Y P ~  

Physiographic 
Location 

ion 
a r 

5 8  36.8'N 
151° 50.3'W 159 Soutar Van Veen 

Transition Kodiak Shelf 
to lower Cook I n l e t  Pebbly muddy sand 

Pebbly sand layer 
over pebbly muddy 
sand. 

Sandy mud 

Gravity corer Mud (100 cm) 

Soutar Van Veen Pebbly muddy sand 

Muddy sand 

B o t t o m  TV and 
70 nm camera Bedfonns observations medium-sized b e d f o m  

Station abandoned due small-sized bedforms 
t o  equipment malfunc- 
t ion.  

sedform observations 
different  t p e s  of bed- 
forms, mainly small-sizc 
ones 

Bedform observations 



TABLE nT. INFORMATION ON SAMPLING STATIONS RND SAMPLES, CRUISE S7-77-WG 

lon Latitude Water Equipment 

e r b n g i t u d e  Depth (m) Type 

Comments Physiographic 
Location 

S ta t ion  abandoned due t o  
equipment malfunction 

small-madium s i z e d  
bedforms 

smal l -s ized bedfonns Bedform observat ions  

Soutar  Van  Veen Sand 

Sand 

large-s ized bedforms 

madium-sized bedforms 

Gravi ty  corer S h e l l  and ash-bearing 
sand (19 cm) 

Depression north of middle 
Albatross Bank 

Ash-beartng sand Shallow depression on 
middle Albat ross  B a n k  

Soutar Van Veen 

Gravity c o r e r  

Soutar  Van Veen 

Gravity c o r e r  

Sandy mud Middle Albat ross  B a n k  

Shelf-break t m u q h ,  middle 
Albatross Bank NQ recovery 

Seaward o f  bedrock high. 
middle Albatross  B a n k  Sandy gravel 

Bedrock high,  middle. 
ALbatmss Bank one boulder recovered 

l 5 c m  sand over ly ing  
clayey, pebbly sand 
(57Cm) 

Shelf  break. middle 
A l b a t m s s  Bank 

Con t inen ta l  s lope.  o f f  
middle Albat ross  Bank Muddy sandy grave l  ( l o r n )  

Soutar  Van Veen 
Slope bas in  below. Slump 
o f f  middle Alba tmss  Bank Mud ( s i l t  and c l a y )  



TABLE IV. I N F O W T Z O N  ON SAMPLING STATIONS AND SAMPLES, CRUISE S7-77-WG 

Lari tude 
Longitude 

Water Equipment 
Mpth (m) Type 

Comments 

992 Gravity c o r e r  Olive green mud (270cm) Withln slump, off middle 
Albatross Bank 

10 34 Piston c o r e r  

601 Gravity corer  

3 70 

Headwall scarp above 
s l i g h t l y  ;andy mud (290cm) Slump, off middle 

Albatross Bank 

Muddy sand (10lcm) Undisturbed s lope  atsove 
slump. off  middle 
Albatross Bank 

Sandy, silty c lay  Cont inenta l  s rope,  off  
Chiniak Trough 

358 Soutar  van Veen 

185 Shelf  break, Chiniak 
Trough 

Shell l a y e r  ove r  g r a v e l l y  
sand 

Sl\elf-braak t r o w h ,  
Chiniak Trough S i l t y  ash  172 

LO 2 

182 Gravity core r  

Prouradational wedge, 
Chiniak Trough 

S t a t i o n  abandoned due 
t o  rough weather 

Ash (70cm) Chiniak Trough 

Shelf  break. nor thern  
Albatross B a n k  Sandy grave l  262 Soutar  Van Veen 

Continenal s lope of 
northern Albatross Bank 

Gravelly sand 

No recovery 

Northern Albatross Bdnk 

Continental  s lope ,  o f f  
northern Alba tmss  Bank 

Sandy mud l a y e r  ove r  Stevenson Tmugh , breach 
s l i g h t l y  muddy sand through s i l l  
grading t o  sand (20~x1)  

S t a t i o n  abandoned due Stevenson trough, on 
t o  rough weather s i l l  



TABLE ff. INFORMATION ON S h M P m G  STATIONS AND SAHPLES, CRUISE S7-77-WG 

Physioqraphic 
Location 

Lati tu& Water Equipumnt 
Longitude Depth (m) %e 

Comments Station 
Plumber 

57' 56,O'N Bottom TV and Bedform observations 
150' 1O.O8W 191 70 mm camara 

S tevsnson Tmu*. 
bedfonn f ie ld .  

Headwall scarp above 
slight!ly gravelly and slump, of f  Portlock 
sandy mud (290  cm) Bank. 

Sligfltly pebbly and Within slump, o f f  
sandy mud ( 7 0  m) Portlock Bank 

Pahbly sand in core continental s l o p  off  
catcher S temnsan Tmuqh 

Soutax Van Vecn Sand 

Continental slope, off  
northern AlhaUPss Bam Muddy sand 

Slightly muddy sand 
layer over sand 

Stevenson Tmuqh, on 
s i l l  

Stevenson Trough, wide 
breach through s i l l  Sand 

Craw1 layer over 
muddy sand 

Stewanaon Tmuqh. on 
s i l l  

S a n d  Portlock Bank 



; tatLon 
lumber 

TABLE m. INFORMATION ON SANPLZNG STATZONS RND SAMPLES, CRUISE 57-77-a 

Latitude Water Equipmnt 
Longitude Depth (m) m e  

Soutar Van Vasn 

Comments 

Scutar Van Veen Sand 

Physiographic 
Location 

small-sized h d f o m s  



TABLE V. COMPUTER PRINTOUT OF DATA PERTAINING TO START AND END OF SURVEY LINES 

L I N E  200 S T A R T  
L I N f  200 END 
L I N E  201  S T A R T  
L I N E  2 0 1  END 
L I N E  2 0 2 ,  S T A R T  
L I N E  202 END 
L I N E  203  S T A R T  
L I N E  2 0 3  E N D  
L I N E  2 0 4  S T A R T  
L I N f  2 0 4  E N D  
L I N E  2 0 5  S T A R T  
L I N E  205 END 
L I N E  2 0 6  S T A R T  
L I N E  206 E N D  
L I N E  207  S T A R T  
L I N E  207  END 
L I N E  2 0 8  S T A R T  
L I N E  2 0 8  END 
L I N E  209 S T A R T  
L I N E  209 E N 0  
L I N E  2 1 0  S T A R T  
L I N E  2 1 0  E N D  
L I N E  2 1 1  S T A R T  
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TRhCXLlNES (CONTINUED) 

L l N E  
L  INE 
L IME 
L 1  NE 
L INE  
L INE  
L I N E  
L I N E  
L I N E  
L IME 
L l N E  
L I N E  
L I N E  
L I N E  
L  1  ME 
L I N E  
L  1  ME 
L l N E  
L I N E  
L  I HE 
L I N E  
L INE  
L INE  
L l NE 
L l N E  
L I N E  
L 1 NE 
L  I HE 
L I N f  
L I N E  
L INE  
L  INE 
L [ H E  
CINE 
L l N E  
L I N E  
L I N E  
L I N E  
L I N E  
L I N E  
L I N E  
L INE  
L l N E  
L INE  
L l N E  
LIElE 
C 1  NE 

END 
START 
END 
ST AR l 
EN0 
START 
EN0 
START 
EN0 
START 
E MD 
START 
EN0 
START 
EN0 
ST lRT  
END 
s r n u r  
END 
START 
END 
STAR r 
L HO 
s r n R T  
END 
START 
E  El D 
START 
EN 0  
ST lRT  
END 
START 
EN 0 
S T A R T  
END 
STAR T 
E  El D 
START 
E H D  
START 
END 
S T A R T  
END 
START 
E  N  D 
START 
END 

ST#/SPN 
S T N I S P I  
STNlSPU 
STNISPY 
STM/SPU 
S T N I S P I  
STNlSPl l  
S T N I S P I  
S l N I S P U  
S T N I S P I  
STMISPA' 
S l N l S P Y  
S T N 1 5 P I  
STN/SPW 
STMISPU 
S IN ISPY  
S I N 1  S P l  
s r u I s P r  
STNISP# 
S I N l S P l i  
STNISP# 
S r N l S P I  
S I N I S P I  
S I N / S P #  
S T N l S P l  
STN/SPX 
STNISPY 
S I N I S P #  
S I N I S P I  
STN/ SPU 
S T N I S P I  
STNISP#  
S T N I S P I  
S T N I S P I  
STNlSPl l  
S I N l S P l l  
S I N /  SPU 
s r N / s P u  
s r M I 5 P #  
STNISPW 
S  r N /  S P I  
STNISPII  
S f N I  SPU 
S l N l S P l l  
S T N I S P I  
S T N l S P l  
STN! SP# 
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C R U I S E l O A T A  I N F O  DATA P E A S O N N E L , P O R ~ S I E P U ~ P M E N ~  U A l E R  
JUL. T I M E  R E C O R D .  SEPMCE S T I T U S /  D E S C R I P T I O N  OR: DEPTH L A T I T U D E  LOhGITUDE 
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TRACKLIRES (CONTINUED)  

L  I NL 
L l N E  
L I N E  
L l N E  
L I N E  
L I N E  
C I N €  
L I N E  
L I N E  
L  1 N E  
L I R E  
L I N E  
L I N E  
L I HE 
L I N E  
C 1  ME 
L  1  HE 
L I N E  
L  I tdE 
L l N E  
L I N E  
L I N E  
L I N E  
L I N E  
L I k E  
L I N E  
L  I UE 
L I N E  
L  i NL 
L I N E  
L I N E  
L 1  YE 
L I M E  
L I nE 
L I N E  
L 1  ME 
C I N E  
L I N E  
L  1 NL 
L I M E  

STAR1 
END 
START 
END 
START 
END 
STRUT 
END 
START 
f ND 
START 
E N 0  
SThRT 
END 
START 
END 
START 
END 
START 
END 
S T A R  r 
END 
START 
EM0 
START 
END 
STAR1 
END 
START 
END 
STAR r 
END 
S T I R T  
EN0 
S i A A T  
E M 0  
STAR 1 
EM0 
START 
EN0 

S T N J S P l  
s r l y l s p n  
S T N I S P I  
S T N I S P l t  
S T N I S P I  
S r N I S P #  
S I N /  S P l  
S r N l S P m  
S I Y t S P I  
STMISPY 
S I N I S P W  
S T N I S P I  
S T N I S P I  
S T U I S P M  
S I N /  SPU 
STMISPY 
S T N I  SP# 
S r N / S P #  
S T N l  S P l  
S T N I  S P I  
S T N I S P l  
S T N I S P #  
S I N I S P Y  
STNISPW 
S l N t  SPU 
STN/SPY 
STNISPW 
S T N I S P #  
STNISPY 
STNISPY 
S T N I S P I  
S I N I S P #  
S I N /  SP# 
S I N /  SP# 
S~NISPII 
STN/SP#  
STM/SP# 
s r w s p r  
S T N l S P A  
S T N I S P #  



CAPTIONS 

?ig. 1 Generalized location map of t h e  study area. 

Fig,  2  rackl line map 1977 (cruise ST-77-WG), lower Cook Inlet 

Fig. 3 Trackline map 1977 (cruise S7-77-WG1, Kodiak shelf and upper slope. 

Fig. 4 station location map for lower Cook Inlet 

Sta t ion  numbers 1-199: cruise S3-76-WG 

Station number >200: cruise S7-77-WG (1977) 

F i g .  5 Station location map for Kodiak shelf and upper slope 

Station number 1-199: cruise S3-75-WG 

Sta t ion  number ,200: cruise 57-77-WG (1977) 
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Figure I.- Generalized location map of the study area 
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Fig. 4, Station location map for  lower Cook Inlet.  




