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SUBMAR I NE TOPOGRAPHY AND PHYSIOGRAPHY OF LOWER COOK INLET , ALASKA 

by 

Arnold H e  Bouma 

ABSTRACT 

The submarine topography o f  lower Cook I n l e t ,  Alaska, i s  
complex because the bathymetric aspects and water depths change rapSdly 
over short distances. The folded upper Ter t ia ry  subbottom was eroded 
dur ing the f i r s t  o f  f i v e  major Quaternary g lac ia l  advances over the 
i n l e t ,  and l a t e r  f l uv i a l ,  f l uv iog lac ia l ,  g lac ia l ,  and marine erosional 
and deposit ional processes shaped the bottom t o  i t s  present conf i gura- 
ti on. 

Most o f  lower Cook I n l e t  has a r e l a t i ve  smooth topography 
showing small loca l  highs and lows, and slopes wi th  gradients generally 
ranging from less than a degree t o  l o c a l l y  about 5 O .  Around the 
southwestern Kenai Peninsula and the Barren and Kodiak Islands, strong 
f a u l t i n g  w i th  ve r t i ca l  movement has added t o  the complexity o f  bottom 
topography. Less complex, nonfaulted areas occur near Kal g in  Is land and 
south Kachemak Bay and around Augustine Island. 

To f a c i l i t a t e  descr ipt ion o f  lower Cook I n l e t  the estuarine 
body i s  d iv ided,  i n t o  three large regions, northern and central,  
southern, and eastern; and these regions are div ided i n t o  smaller 
physiographic areas on the basis o f  submarine topographic character- 
i s t i c s  and 20-m depth zonations. Each area i s  named by combining the 
geographic name o f  a nearby place o r  feature on land w i t h  a common term 
f o r  a marine physiographic feature -- trough, platform, ramp, slope, 
plateau. Local highs and deeps having less than 5-m r e l i e f ,  which can 
be important t o  f i sher ies  and spec i f i c  research or  economic studies, are 
not named, mentioned i n  text ,  o r  shown on the figures. 



INTRODUCTION 

Lower Cook I n l e t  (LCI), Alaska, i s  the southern pa r t  o f  the 
1 arge estuar ine water body t ha t  connects Anchorage w i t h  the P a c i f i c  
Ocean. Its natura l  northern boundary i s  where Cook I n l e t  narrows 
suddenly a t  the Forelands. For t h i s  report, however, the north l i m i t  i s  
placed between Ha r r i e t  Point  and Cape Kas i l o f  because of lack of 
de ta i l ed  informat ion f a r t he r  north. The southern boundary of 1 ower Cook 
I n l e t  a t  Shel ikof  S t r a i t  i s  drawn between Cape Douglas and the north 
po in t  o f  Shuyak Island, and the southeastern boundary o f  the Kodiak 
she l f  runs from Shuyak I s land  t o  Per1 Is land (the cent ra l  one o f  the 
Chugach Islands). 

The bathymetry o f  lower Cook I n l e t  i s  complex and re f lec ts  
both i t s  geologic h i s t o r y  and the inf luence o f  present c i r c u l a t i o n  
patterns. F a i r l y  smooth areas change abrupt ly  f n t o  i r r e g u l a r  trough- 
shaped pat terns o r  peaky regions. Extensive fo ld ing o f  the upper 
Te r t i a r y  subbottom, fol lowed by l a t e r  planning by the f i r s t  o f  f i v e  
major Quaternary g lac ia l  advances exposed layers and formations o f  
d i f f e r e n t  resistance t o  erosion by currents and ice. Sedimentation by 
glaciers, g l ac i a l  outwash, r i  vers, and currents during various stages o f  
t he  P le i  stocene epoch and the  Holocene f u r t he r  modif ied t he  seaf l  oor. 

The f i r s t  systematic survey, conducted by the U.S. Coast & 
Geodetic Survey ear ly  i n  t h i s  century, has resul ted i n  several charts 
used for  navigation. The o r i g i na l  manuscripts o f  hydrographic surveys 
were l a t e r  contoured 'in great d e t a i l  by Continental Shelf  Data Service 
(1967) a t  a contour i n t e r va l  o f  1 fathom t o  a water depth o f  50 fathoms 
and 5 fathoms for  deeper water. A new survey by the National Ocean 
Survey i s  underway, but o f f i c i a l  publications are not scheduled f o r  the 
near future, Because o f  the need f o r  appropriate data f o r  the f i r s t  
lease sale i n  t h i s  area, the U.S. Geological Survey i n  Achorage l e t  a 
geophysical contract  t o  Petty-Ray Geophysical, Inc, One o f  the products 
was a bathymetric chart  a t  a scale o f  1:96,000 w i th  2-m depth contours 
t o  a water depth o f  100 m and a 5-m i n t e r va l  fo r  deeper water (McGarity, 
1977). The datum plane used was mean low sea level.  

Bouma and h i s  associates extended the coverage of the Petty- 
Ray chart  by using the C&GS Boatsheets t o  produce a bathymetric chart  
w i t h  a 5-m contour i n t e r v a l  throughout the area (Bouma and others, 
1978a). The o r i g i na l  1:250,000-scale map w i th  5-m isobaths a1 1 ows 
reduct ion t o  page s ize  w i t h  s u f f i c t e n t  d e f j n i t i o n  of  the seaf loor t o  
show i t s  main physiographic features (BOUM and others, 1978b, c; 
fig. 1). 



Figure 1: Bathymetry o f  lower Cook I n l e t  (contour i n t e r v a l  5 m). 
Sources: U.S. C&GS Boatsheets, Continental  Shel f  Data 
Service (1967), and McGari t y  (1977). M i  nor improvements o f  
Bourn and others (1978b) are  included. 





The bathymetry and bottom-sediment character is t ics  provide a 
basis for  d i v i d i ng  lower Cook I n l e t  i n t o  three major regions, each 
contain ing several smal l e r  physiographic areas characterized by a number 
o f  bottom features t ha t  d i f f e r  from those i n  adjacent areas. Most names 
given t o  the physiographic areas are a combination o f  the geographic 
name for  a nearby place o r  feature on land and a common marine term*. 
Because lower Cook I n l e t  i s  a large estuarine area i n  a cont inental  
she l f  set t ing,  we have not used more typ ica l  open marine topographic 
terms and physiographic provinces as g i  ven by Heezen and Menard (1966). 
Small features t ha t  may be important t o  loca l  fishermen or  t o  special 
s c i e n t i f i c  o r  economic studies are not shown. 

Acknowledqments. Only the cooperation o f  many persons made i t  
possible t o  produce the bathymetric and physiographic maps as Open-Fi l e  
Reports. John W. Whitney contacted the por t  and f i sher ies  au thor i t i es  
i n  Homer concerning the suggested physiographic names. Whitney, 
Monty A. Hampton, and Joshua I. Tracey made several improvements i n  the  
report. The o r i g i na l  study was conducted t o  support the OCSEAP studies 
i n  lower Cook I n l e t .  

The physiographic names herei n mentioned have been accepted tenta- 
t i v e l y  by the U.S. Board on Geographic Names and by po l led o f f i c i a l s  
and fishermen i n  Homer, Alaska. To conform w i th  the Board's de f i n i t i on  
on terms, some o f  the present names d i f f e r  from those o f  the published 
Open-Fi 1 e Report (Bouma and others, 1978b). 



BATHYMETRY 

Water depth i n  lower Cook I n l e t  ranges from very shallow t o  
more than 200 m, and the  complex bathymetry var ies i n  aspect from place 
t o  place. The area east o f  t h e  Kenai Peninsula-Shuyak I s l a n d  l i n e  
presents a good example o f  such complexity. An i r r e g u l a r  sea bottom i s  
a l s o  present i n  southern Kachemak Bay and i n  t h e  northeastern area near 
Ka lg in  I s land  ( f i g .  1). I n  the  r e s t  o f  lower Cook I n l e t ,  t he  bottom i s  
cornparati ve ly  smooth i n  appearance, a1 though l o c a l l y  steeper slopes and 
small s h a l l  ow depressi ons are common. 

I n  de ta i l ,  t h e  bathymetry i s  complex owing t o  t h e  presence of 
bed fo rm ranging i n  he ight  from a few centimeters t o  more than 12 m and 
t o  t h e  presence o f  d i f f e r e n t  types o f  bottom mater ia ls  ranging from c lay  
t o  boulders. De ta i l ed  se i  smi c - r e f l e c t i o n  surveys, s i  de-scan sonar, 
bottom sampling, and underwater t e l e v i s i o n  and photography reveal t h e  
ef fect  o f  microscale va r ia t i ons  on the  d i s t r i b u t i o n  o f  sediment types, 
benth ic  p l a n t  and animal communities, l o c a l  d i r e c t i o n  o f  bottom flow, 
and l o c a l  t ranspor t  o f  sediment. The bathymetry por t rayed i n  f i g u r e  1 
no t  only e l im inates  features smal ler  than 5-m r e l i e f ,  bu t  also overlooks 
those t h a t  are a r e a l l y  smaller than the  distance between survey l ines .  
A1 though high accuracy has been mi n t a i  ned dur ing preparat ion o f  t h e  
bathymetry, ne l  t h e r  the  1:250,000-scale map nor i t s  page-size reduct ion 
i s  intended f o r  nav igat ion  purposes. Local d e t a i l s  can be found on t h e  
2-m contour char t  o f  McGarity (1977) and the  1-fathom chart  o f  
Cont inenta l  Shel f  Data Service (1967). 

Before t h e  physiographic map was developed, a 1: 250,000-scal e 
bathymetr ic  cha r t  was colored i n  20-m in terva ls .  Th is  depth zonation 
proved e f f e c t i v e  i n  revea l ing  c e r t a i n  isobaths t h a t  seem t o  be na tu ra l  
boundaries f o r  physiographic areas, accentuat ing areas t h a t  a re  
bathymetr i  c a l  l y  complex and showing s i m i l a r i t i e s  between a number of 
areas (see f i g .  2, a reduced black-and-white version o f  t he  1:250,000- 
scale map), 



Figure 2. Bathymetric map o f  lower Cook Inlet (contour interval 20 m) 
S$ ." 



PHYSIOGRAPHY 

Using bathymetric charac te r i s t i cs  and the shapes and d i s t r i bu -  
t i on  o f  the 20-m depth zonation, lower Cook I n l e t  can be div ided i n t o  
th ree  major physiographic regions: northern and cent ra l  , southern, and 
eastern. Each region i s  d iv ided i n t o  physiographic areas t o  which a 
name i s  attached (fig. 3). It should be rea l ized t h a t  many of the 
gradients as wel l  as the depth changes may look small r e l a t i v e  t o  
subaeri a1 changes. Underwater, hawever, such gradients can s4 gni f- 
i c a n t l y  inf luence natural  processes and i ndus t r i a l  a c t i v i t i e s .  For t h i s  
reason, many o f  these "small" features are pointed out and even named. 
Bathymetric p r o f i l e s  ( f igs .  5 and 6) and bottom photographs ( f igs .  7 and 
8) s h w  selected locat ions shown on the  index map ( f ig.  4). 

Northern and Central Region, lower Cook I n l e t  

The northern and cent ra l  physiographic region contains a 
cent ra l  elongate and r e l a t i v e l y  shallow depression named Cook Trough. 
Upsloping areas form i t s  western and eastern sides, and these slopes 
merge i n t o  wide s h e l f - l i k e  platforms tha t  connect t o  the shorelines. 

.. The southern boundary of the region i s  placed a t  the top o f  a boomerang- 
shaped increase i n  slope (Cook Ramp) and along the  nor th  side o f  a 
channel i n  Kachemak Bay (Kachemak Trough). 

Cook Trough 

Cook Trough, a cent ra l  depression covering about one f i f t h  o f  
the northern and centra l  pa r t  o f  lower Cook I n l e t ,  i s  l o c a l l y  the most 
s lgn i  f i c a n t  physiographic feature. The upsloping areas t ha t  s t a r t  a t  
about the 60-m isobath bound it on the west and east. The axis o f  t h i s  
depression contains a number o f  small basins having depths greater  than 
80 m. To the north, the trough b i furcates  around Kalg in  Island. A t  t he  
l a t i t u d e  o f  Seldovia, the area narrows southward, forming a rather 
smooth s loping t r i a n g l e  (part  o f  Cook Plateau) tha t  terminates a t  Cook 
Ramp. 



F i  gure 3: Major physiographic reg i  ons (northern and c e n t r a l  , southern, 
and eastern; denoted by heavier  boundaries) and named 
physiographic features o f  lower Cook I n l e t .  



Figure 3. Map showing major physiographic  regions and named physiographic 
features o f  lower Cook I n l e t  



Figure  5: Tracings o f  selected sections o f  bathymetric p r o f i l e s  from 
12- and 3.5-kHz records o r i g i n a l l y  recorded a t  1/4-second 
f i r i n g  and sweep rates. Numbered arrow ind icates  beginning 
o f  t r a c k l i n e  segment (see f i g .  4 f o r  locat ion) ;  azimuths are  
shown f o r  beginning and ending segments o f  each l i n e .  
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Kalg in  Platform 

The east and west branches o f  Cook Trough are separated by the 
Kalgin Platform, a narrow shoal tha t  surrounds Kalgin Island. To a 
depth o f  20 m, the slope i s  very gentle; below 20 m, the slope increases 
t o  an average gradient o f  0.7" (0.57°-0.760). The east side of the 
p la t fo rm dips gently. The west side contains two gently s loping parts 
d iv ided by a steeper gradient between 15-20 and 28-30 m. 

Tuxedni Platform 

A narrow she l f - l i ke  platform, Tuxedni Platform, occupies the 
area between the west branch o f  Cook Trough and the eastern shore of the 
Chigmit Mountains. This physiographic area contains a bulge t h a t  may be 
a de l ta  a t  the north ou t l e t  of  Tuxedni Bay. Formed of  morainal o r  
d e l t a i c  mater ia l  from the Tuxedni River and/or the Crescent River, t h i s  
feature can be Holocene i n  age o r  s l i g h t l y  older. 

Chis ik Valley 

Chis ik Valley, a feature forming the southeast continu,ation o f  
the southern ou t l e t  of  TuxednS Bay, divides the p la t form along the  
western shore o f  lower Cook I n l e t  i n t o  two areas. Just  offshore i t  
contains a long, narrow depression wi th a maximum depth o f  75 m. 
Between the mainland o f  I l iamna and Chisik Island, a s i l l  of t yp i ca l  
g lac ia l  material separates the outer deep area from a series o f  inshore 
basins running along the island. 

Tuxedni Bay extends in land i n t o  and drains par ts  o f  the 
Chigmit Mountains. Large areas of  the bay are swam w i th  extensive 
t i d a l  m d f l a t s  t ha t  a re  exposed only a t  low t ide;  the bay forms a large 
water reservo i r  a t  high water. Offrunning ebb waters f lowing through 
Chi s i k  Val l ey  t ransport  s i gn i f i can t  amounts o f  suspended matter t ha t  
form a surface mud plume i n t o  Cook I n l e t .  

Chini tna Plat form 
* b  

The widening p la t form south o f  Chisik Valley, named Chinitna 
Platform, covers a large par t  o f  lower Cook In le t ,  inc lud ing Kamishak 
Bay. The surface i s  generally smooth but contains numerous small highs 
and depressions. Slopes are r e l a t i v e l y  steep along most o f  the 
shoreline. Most o f  the bottom i s  hard and covered by cobbles, gravel, 
and she l ls  and l o c a l l y  by sand. Some o f  the embayments have a muddy 
bottom (Continental Shelf  Data Service, 1967). 



A separate physiographic area w i t h i n  the Chini tna Platform, 
Augustine Apron, can be del i neated around Augustine Is land by mapping 
the extent of volcanic f lows and ejecta. The bathymetry around the 
i s l and  t s  complex on both macroscale and microscale (National Ocean 
Survey), Large areas are too shallow and contain many peaks too close 
t o  the water surface t o  a l l w  a survey wi th  a large vessel. The 
i r r e g u l a r  topography o f  t h i s  area and i t s  shallowness are displayed on 
the bathymetric p r o f i l e  t racings of l i n e s  327 and 329 ( f igs.  4 and 5). 
The shape o f  the peaks on the p r o f i l e s  i s  i r r egu la r  and s u f f i c i e n t l y  
d i f f e r e n t  from tha t  o f  bedform t o  prevent mis interpretat ion.  Observa- 
t i o n s  w i t h  bottom te l ev i s i on  and photography confirm t ha t  the loca l  
bottom forms are re la ted t o  volcanism, although the nature o f  the bottom 
i s  a t  many places d i f f i c u l t  t o  investigate because o f  heavy overgrowth 
by sess i le  p lants and animals ( f ig.  6). The boundary o f  Augustine Apron 
i s  del ineated on the physiographic map (dashed, f ig ,  3). 

An a rb i t r a r y  l i n e  t rending east-southeastward o f f  O i l  Po in t  
d iv ides Chini tna Plat form i n t o  northern and southern subareas. I n  
comparing the bathymetry (fig. 1) and the depth zones ( f ig .  Z), i t  
becomes apparent t ha t  the west slope o f  Cook Trough south of lat .  
5g040' N o  abrupt ly loses gradient, The zone between the 40- and 60-m 
isobaths south o f  t h j s  l a t i t u d e  has the same overa l l  morphologic aspect 
as the adjacent Chinitna Platform. For tha t  reason, i t  i s  incorporated 
i n t o  the p la t form despite the sudden drop o f  the eastern boundary o f  the 
p la t form from the 40-m isobath t o  the 60-m depth contour, 

N i n i l c h i k  Plat form 

A large p la t form tha t  includes the northern par t  o f  Kachemak 
Bay occupies the eastern side of northern and central  lower Cook I n l e t .  
The northern sect ion i s  generally smooth t o  lat .  60°20'N., although it 
contains many small depressions and some highs. The depressions tend t o  
be aligned. North o f  t h i s  l a t i t u d e  the platform develops i n t o  a system 
of l ow ridges p a r a l l e l  t o  the a x i s  of  the i n l e t  (Continental Shelf Data 
Service, 1967). The southern area f s  s l i g h t l y  more i r r e g u l a r  ( f ig .  7, 
l i n e  222T). A l i n e  separates the N in i l ch i k  Platform i n t o  northern and 
southern subareas based on the general character is t ics  of the bottom 
morphology, 

The gradients along the shoreline o f  north N in i l ch i k  Platform 
are low, becoming steeper i n  the southern part.  South N in i l ch i k  
P la t form i s  bounded along i t s  west and south sides by slopes t ha t  appear 
t o  be e ros i  onal . 

In general, the s u r f i c i a l  sediments are rocky i n  the north, 
and become more grave l ly  t o  the south wi th  some patches o f  sand o r  
shel l .  Ins ide  Kachemak Bay, sediments vary widely ranging from m d  t o  
gravel. The west side has a generally hard smooth bottom. 



Figure 6. Representative bottom photographs of e a s t  s ide o f  Augustine 
Apron - 





Cook Plateau 

Three small areas w i t h  s l i g h t l y  d i f f e r e n t  morphologi c 
charac te r i s t i cs  form Cook Plateau. On the west side, the plateau 
contains the t r i angu la r  area t ha t  peaks a t  the cons t r i c t ion  o f  the 60-m 
isobaths forming the lower end of  Cook Trough and has i t s  base a t  the  
top of  Cook Ramp. The area i s  la rge ly  covered by bedforms o f  various 
sizes, e i t he r  nearly symmetric o r  s l i g h t l y  asymmetric t o  the south ( f ig .  
5, l i n e s  238N and 240N). Other character is t ics  o f  the southern pa r t  of 
t h i s  t r i a n g l e  are discussed under Cook Ramp. 

Adjacent t o  t h i s  fan-shaped t r l a n g l e  i s  an area t ha t  i s  
shallower than i t s  surroundings by about 10 m, This bank-like feature 
I s  the southern extension o f  the east slope o f  Cook Trough. Most of 
t h i s  bank i s  covered by medium and small-size bedform. 

To the  east o f  the  bank i s  another t r i angu la r  area, bounded on 
i t s  east side by southern N in i l ch i k  Platform and a t  I t s  south by a 
moderately s loping ramp ca l led  Kennedy Ramp. The basinal form o f  t h i s  
area helps d i r ec t  the f lood ing bottom waters t o  the north. It i s  p a r t l y  
covered by medium and smaller bedforms wi th  an asymmetry t o  the north. 

Southern Region, lower Cook I n l e t  

The southern pa r t  o f  lower Cook I n l e t  contains a large basinal 
area i n  i t s  center and i s  bounded pr imar i ly  by slopes adjacent t o  
platforms. I t s  northern boundary i s  formed by Cook Ramp. The southern 
boundary i s  a r b i t r a r i  l y  placed between Cape Douglas and Shuyak Is land 
because the cont inuat ion of Shel ikof Trough t o  the south provides no 
topographic boundary f o r  lower Cook In let .  The west s ide i s  formed by 
the A leut ian Range, the east s5de by submarine highs, 

Cook Ramp 

A s t r i k i n g  physiographic feature w i t h i n  lower Cook I n l e t  i s  a 
gently s loping r a w  whose base separates sandy sediments t o  the nor th  
from m d d i e r  sand t o  the south. The base o f  the ramp del ineates the 
southern boundary o f  bedform f ie lds .  The top o f  the eastern par t  o f  the 
ramp, i n t o  the western t r j angu la r  sect ion o f  Cook Plateau i s  devoid of 
large bedforms. I t  forms a shallow topographic depression between the 
la rge  sand waves t o  the north and those on the ramp ( f ig .  5, l i n e s  238N, 
238M, 240N, 220s; f ig .  7, l i n e  209-211). The bedform ra re ly  show a 
d i  s t 1  nct asymmetry, but where observable, i nd ica te  a net t ransport  t o  
the south. 



Bathymetric p r o f i l e s  over the southern par t  o f  Cook Trough and 
the adjacent rarq c lear l y  shcrvr the var ie ty  o f  bedforms I n  both areas. 
A1 1 p r o f i l e s  show the "smooth-surfaced1' shallow depression j u s t  north o f  
the r a p  and sand waves on the ranp wi th  t h e i r  greatest height a t  mfd- 
ramp ( l i nes  238 and 240, f ig .  5, and l i n e  209-211, f ig .  7). Very low 
sand waves (< 25 cm) i n  the "smooth" area north of  the ranp are covered 
by various small r i pp les  ( f ig .  8). 

The ramp s t a r t s  a t  a water depth o f  about 70 m and terminates 
a t  about 120-130 m. Gradients range from as low as 0.3" t o  as high as 
2.6'. The ramp has a boomerang shape, i t s  apex po in t ing  north, more o r  
less i n  l i n e  w i th  the axis o f  Cook Trough. The southwestern par t  o f  
Cook Ramp i s  devoid o f  la rge bedforms and presents a ra ther  smooth 
t r a n s i t i o n  between the shallow southern Chinitna Plat form and the nor th  
end o f  Shel ikof  Trough ( f ig .  6, l i n e  207). 

She1 i kof  Trough 

The cent ra l  and largest  par t  o f  southern lower Cook I n l e t  i s  
occupied by the nor th  end o f  Shel ikof  Trough s ta r t i ng  a t  the base of 
Cook Ramp and extending southward i n t o  Shelikof St ra i t .  The trough 
deepens gradually t o  the south and i s  deeper i n  some areas along i t s  
lower eastern and western sides. The bathymetry along the western side 
form an elongate basin, Douglas Basin, w i th  a depth s l i g h t l y  greater 
than 190 m. On the  east side i s  a ser ies o f  depressions more than 200 m 
deep c o l l e c t i v e l y  termed "Shuyak Basin". A rather steep slope (average 
2.5') connects t h i s  basin w i t h  Shuyak Slope. The connection between 
Shel ikof  Trough and Barren Slope and North Barren Ridge i s  more 
i r r e g u l a r  and less steep ( f ig.  5, l i n e  239). 

Douglas Plat form and Douglas Slope- 

Cook Ramp j o i ns  w i th  a steep-sided val ley coming out of 
southern Kamishak Bay. Together they continue south as a steep slope 
t h a t  touches Cape Douglas. Douglas Slope, running from about 15-40 m 
down t o  100-180 m depth, i s  the steepest slope i n  lower Cook In le t .  
Local gradients are as high as 8.4', A narrow p la t fo rm runs between 
Douglas Slope and the adjacent land. It i s  d iv ided i n t o  north and south 
Douglas Plat form by Cape Douglas, where the width of  the p la t form i s  
near ly zero, 



F i  gure 8: Representative bottom photographs o f  "smooth" area north of 
Cook Ramp showing the  v a r i e t y  i n  small r i p p l e s  over low sand 
waves. V e r t i c a l  bands on compass vane are 5 cm wide. 
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. 1 Figure 8. Representative bottom photographs o f  l'smooth'l area north 
I o f  Cook Ramp 



North Douglas Plat form i s  topographical ly very i r r egu la r  
northward t o  l a t .  59'02' N o ,  where i t  widens and becomes par t  o f  
Kamishak Bay. The p la t form south o f  Cape Douglas i s  unsurveyed, but i s  
known t o  contain numerous shoaling peaks (Continental Shelf Data 
Service, 1967). No steep slopes are apparent adjacent t o  the rocky 
shores. 

Eastern Reqfon, lower Cook I n l e t  

The eastern pa r t  o f  lower Cook I n l e t  includes the areas 
underlying Stevenson and Kennedy Entrances, which l i e  north o f  Shuyak 
Is land  and are separated by the Barren Islands ( f ig.  3). Kennedy 
Entrance, i n  the north, i s  the p r inc ipa l  ship passage from the P a c i f i c  
Ocean i n t o  Cook In le t .  Stevenson Trough terminates against the Shuyak 
Slope, but Kennedy Trough extends f a r  i n t o  lower Cook I n l e t .  These 
troughs have a more complex morphology than e i t h e r  Cook Trough o r  
Shel iko f  Trough. The eastern par t  o f  lower Cook I n l e t ,  as defined here, 
includes par t  o f  the area along the Kenai Peninsula and the southern 
p a r t  o f  Kachemak Bay. 

Barren Slope 

Southern lower Cook I n l e t  i s  separated from the eastern region 
by a series o f  is lands and submerged highs. The central  pa r t  o f  t h i s  
shallower area i s  formed by Barren Slope, which surrounds the Barren 
Islands. A t  the base o f  the slope i s  a narrow p la t form- l ike  zone 
characterized by f r regul  a r  bathymet ry, many f a u l t  scarps, horsts, and 
grabens. 

The overa l l  water depth increases rap id ly  away from the 
islands. Below the 90 t o  100-m isobath, the bathymetry o f  Barren Slope 
5s more regular  than i n  the shallower area because a cover of 
unconsol i dated sediment masks par t  of 01 der formations. Rather sha l l  ow 
zones extend from the Barren Slope area t o  the north, south, and east. 

North Barren Ridge 

An i r r e g u l a r  r idge extends north from the Barren Is land toward 
the east end o f  Cook Ramp, separating the Kennedy Entrance area from the 
nor th  end o f  Shel ikof Trough. No de ta i l s  about t h i s  r idge and the 
s u r f i c i a l  sediments are available. 
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