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ABSTRACT 

During July and August of 1981 an o t t e r  trawl survey was successful ly con- 
ducted in three  a reas ,  northern Shelikof S t r a i t ,  Chignik, and in Chiniak 
gul ly.  The primary object ive was t o  evaluate  use of t rawls  i n  assessing com- 
mercial Tanner crab populations ( C h i o n o e c e t e s  b a i r d i )  and recruitment t rends.  
Secondary objec t ives ,  and prime concern of t h i s  r epor t ,  were t o  determine the 
abundance, d i s t r i b u t i o n ,  and size-age-sex composition of bottomf ish stocks in 
the study areas.  

Average depth, cod end weight, and species  composition was recorded and bottom 
temperatures were attempted f o r  each of the 93 trawls successful ly completed. 
Pac i f ic  cod (Gadus m a c r o c e p h a l u s )  Was the principal species  of inves t iga t ion ,  
b u t  length-weight re la t ionships  were a l s o  determined f o r  other species .  Inci- 
dence of p a r a s i t i c  skin les ions  on Paci f ic  cod was ca lcula ted .  

Total catch r a t e s  were 2,147 kg/hr offshore of Chignik, 1,817 kg/hr in Chiniak 
gul ly,  1,291 kg/hr in Sheli  kof S t r a i t ,  and 1,242 kg/hr in Chigni k and Kujul i k 
Bays. Principal species caught were pol lock ( T h e r a g r a  chalcogramma) , f l  athead 
so le  ( H i p p o g l o s s o i d e s  e l a s s o d o n )  , arrowtooth f l  ounder ( A t h e r e s t h e s  s t o m i a s )  , 
and Paci f ic  cod. Tables and f igu res  a re  presented t h a t  i l l u s t r a t e  d i s t r ibu t ion  
taxa caught in each study area.  



During the  summer o f  1981 (23 J u l y  - 22 August) o t t e r  t r aw l  surveys were com- 
p l e t e d  by t he  A1 aska Department o f  F i sh  and Game (ADF&G) i n  nor thern  She1 i kof  
S t r a i t ,  Chigni  k  area, and Chin iak gu l l y ,  Alaska. The pr imary o b j e c t i v e  was t o  
t e s t  t h e  f e a s i b i l i t y ,  r e p r o d u c i b i l i t y ,  and cos t  e f f ec t i veness  o f  us ing an o t t e r  
t raw l  survey t o  est imate commercial Tanner crab ( C h i o n o e c e t e s  b a i r d i )  popula- 
t i o n s  and rec ru i tment  t rends.  Survey areas were chosen on Tanner c rab  f i s h e r y  
grounds where p r i o r  assessment work has been minimal o r  l ack i ng ,  o r  i n  areas 
where simultaneous t r a w l  and p o t  survey r e s u l t s  cou ld  be compared. The second- 
a ry  ob jec t i ve ,  and pr ime concern o f  t h i s  r epo r t ,  was t o  determine the  d i s t r i b u -  
t i o n ,  abundance, and composi t ion o f  bo t tomf ish  stocks i n  the study areas. 
P a c i f i c  cod (Gadus m a c r o c e p h a l u s )  was t he  p r i n c i p a l  species i nves t i ga ted  because 
o f  i nc reas ing  commercial i n t e r e s t .  

S t a r t i n g  i n  1948 exp lo ra to r y  and resource assessment c ru i ses  have been con- 
ducted t o  l o c a t e  and assess commercial ly impor tan t  f i s h  and s h e l l f i s h  species 
i n  var ious areas throughout t he  G u l f  o f  Alaska by t h e  Bureau o f  Commercial F ish-  
e r i e s  (BCF) , i t s  successor t h e  Nat iona l  Flarine F i she r i es  Serv ice (NFMS) , and 
the  I n t e r n a t i o n a l  P a c i f i c  H a l i b u t  Commission (IPHC). These c ru i ses  were designed 
t o  de f i ne  d i s t r i b u t i o n s  and r e l a t i v e  abundance o f  demersal f i s h  and s h e l l f i s h  
resources, p rov ide  est imates o f  s tanding s tocks  and s i z e  composi t ion o f  commer- 
c i a l l y  impor tant  species, def ine t he  na tu re  o f  species assoc ia t ions  by area and 
depth, and p rov ide  b i o l o g i c a l  i n f o rma t i on  such as t he  age composi t ion and growth 
r a tes  o f  se lected species (Ronhol t e t  a1 . 1978). I n  1980 a  survey was conducted 
by t he  ADF&G t o  assess Tanner crab popu la t ions  and secondar i ly  t o  assess d i s t r i -  
but ion,  abundance, and o the r  b i o l o g i c a l  i n f o rma t i on  o f  bot tomfish stocks i n  
nor thern  She1 i kof  S t r a i t  (Owen and Blackburn 1981 ) . 

METHODS AND MATERIALS 

The R / V  ALASKA [30 m (98 f t ) ]  towed a  400 mesh eastern o t t e r  t raw l  n e t  s i m i l a r  
t o  t h a t  used p rev i ous l y  by t he  IPHC i n  1961 -62, t he  NPIFS i n  1973-76, and the  
ADF&G i n  1980 dur ing  surveys t r aw led  i n  the  Gu l f  o f  Alaska. The n e t  had a  21 
m (70 f t)  l ong  headrope w i t h  18  f l o a t s  20 cm ( 8  i n )  i n  diameter. The footrope 
was 29 m (95 f t )  1  ong w i t hou t  r o l l e r  gear o r  t i c k l e r s .  The two dandy1 ines  were 
46 m (25  f m )  l ong  w i t h  an 18 m  (10 fm) sec t i on  o f  16 rnrn (5 /8  i n )  cab le  between 
each door and f lounder  p l a t e  and two 27 m  (15 fm) sec t ions  o f  13 mm (112 i n )  
cab le  between each p l a t e  and n e t  wing. The doors were o f  As to r i a  " V "  t ype  
weighing 340 kg (750 l b )  apiece and measured 1.5 m x 2.1 m (4.9 f t  x 6.9 f t ) .  
The t r i a n g u l a r  f l ounder  p l a t e s  were made o f  16 nim (5/8 i n )  s tee l  and had a base 
o f  23 cnl ( 9  i n )  and a  he igh t  o f  28 cm (11 i n ) .  The n e t  was const ructed w i t h  
102 mrn ( 4  i n )  mesh a t  the mouth, 89 mm (3-1/2 i n )  mesh i n  the  body, and the  cod 
end had a  32 mm (1-1/4 i n )  mesh l i n e r .  The n e t  was designed t o  sweep a  12 m 
(40 f t )  path.  

The sample areas were i n  nor thern  She l i ko f  S t r a i t  (F igure  I ) ,  o f f sho re  o f  t he  
Alaska Peninsula near Chigni  k Bay (F igure  2),  i n  Chigni  k  and K u j u l i  k Bays 



*Only three s t a t i o n s  were sampled 
f o r  temperature. 

Figure 1 .  Posi t ion,  length,  d i r ec t ion ,  depth ( in  fathoms), and bottom temper- 
a t u r e  (decimal numbers i n  degrees cel s i u s )  f o r  each trawl i n  northern 
Shelikof S t r a i t  during the summer of 1981. Blank gr ids  were not 
trawl ed. 



Figure 2 .  Position, 1 ength, direction, depth (in fathoms) and bottom temperature 
(decimal numbers in degrees celsius) for each trawl in the offshore 
portion of the Chigni k area during the summer of 1981. 



(Figure 3 ) ,  near the Semidi Islands1, and i n  Chiniak gully (Figure 4 ) .  A 
s t r a t i f i e d ,  systematic sampling design was used. Ocean s ta t ions  were divided 
into 25 square nautical mile grids and bay s ta t ions  into 6 nmi2 gr ids .  Where 
possible, trawls were attempted near the midpoint of selected squares f o r  30 
minutes a t  3 knots. All catch ra tes  were standardized to  1 hour. For each 
trawl, average depth in  fathoms and temperature to  the nearest 0.1 degree cel-  
cius was recorded2. Some stat ions within each study area were forfe i ted  because 
of a lack of time. 

After each tow was brought on board, the cod end was weighed, released into 
bins, and then sorted. The large or commercially important species, e .g . ,  
cod, sabl ef ish (Anoplopoma f i m b r i a )  , rockfi sh ( S e b a s t e s  s p . )  , ha1 i  b u t  ( ~ i p p o -  
g l o s s u s  s t e n o l e p i s ) ,  skates ( R a j a  s p . ) ,  wrymouth ( D e l o l e p i s  g i g a n t e a ) ,  were 
separated from the haul and the r e s t  of the catch was subsampled. Organisms 
were identif ied to species and weighed to  the nearest 0.1 kilogram, and when 
measured, to  the nearest centimeter. Fork lengths were used for a l l  f i sh  species 
except skates which were measured from the  snout to  the anter ior  notch of the 
pelvic f i n .  

Otoliths and backbones were collected fo r  aging purposes. Ten o to l i ths  were 
collected fo r  each centimeter s ize  grouping fo r  Pacific cod in Shelikof S t r a i t  
and offshore of the Alaskan Peninsula. All cod measured were examined fo r  para- 
s i t i c  skin lesions. Otoliths were collected randomly from rougheye rockfish 
(s .  a l e u t i a n u s )  , Pacific ocean perch (s. a l u t u s )  , and dusky rockfish (s. c i l i a t u s )  . 
Backbones were collected randomly from big skate (R. b i n o c u l a t a )  and longnose 
skate ( R .  r h i n a ) .  

RESULTS AND DISCUSSION 

A to ta l  of 93 trawls was successfully completed: 25 tows were completed i n  
northern Shelikof S t r a i t ,  55 in the Chignik area ,  3 in the Semidi Island3 area 
and 10 in the Chiniak gully (Figures 1-4). Tables 1 and 2 l i s t  the common and 
sc ien t i f i c  names of a l l  marine l i f e  found in the trawl and Tables 3-7 l i s t  the 
catch by depth and survey area f o r  a l l  taxa caught. 

Average to ta l  catches were 2,147 kg/hr along the Alaska Peninsula offshore of 
Chignik Bay 1,817 kg/hr in Chiniak gully,  1,291 kg/hr in Shelikof S t r a i t ,  and 
1,242 kg/hr in Chignik and Kujulik Bays. Distribution and depth patterns for  
the total  catches were not apparent within each study area (Figures 5-8, Tables 
3-7). 

Depth and distr ibution patterns a re  apparent between and within each study 
area fo r  some of the taxa (Tables 3-7, Appendix Figures 1-40). Principal 
species caught during the survey Were pollock ( T h e r e g r a  c h a l c o g r a m m a ) ,  f l a t -  
head sole ( H i p p o g l o s s o i d e s  e l a s s o d o n )  . arrowtooth f  1 ounder ( A t h e r e s t h e s  s t o m i a s )  , 

Map was not shown because only three tows were made in t h i s  area. 

2 Techni cal di f f  icul t i  es prevented temperatures from being recorded fo r  each 
trawl . 
Bad bottom conditions prevented more sampling t o  be completed in th i s  area. 
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F i g u r e  4. P o s i t i o n ,  l e n g t h ,  d i r e c t i o n ,  depth ( i n  fathoms) and bot tom 
temperature (decimal  number i n degrees c e l  s i  us)  f o r  each t r a w l  
i n  Chin iak  g u l l y  d u r i n g  t h e  summer o f  1981. NT means Not  Taken. 



Table 1 .  I n v e r t e b r a t e  c l a s s i f i c a t i o n  and s p e c i e s  caught by o t t e r  trawl i n  
nor the rn  Shel ikof  S t r a i t ,  a long t h e  Alaska Peninsula o f f s h o r e  of  
Chignik Bay, near  t h e  Semidi I s l a n d s ,  i n  Chignik and Kujulik Bays 
and i n  Chiniak g u l l y  dur ing t h e  summer of 1981. 

S c i e n t i f i c  name Common Name 

Phyl urn Pori f e r a  

Phylum Cnidar ia  
Class  Hydrozoa/Scyphozoa 
Class  Anthozoa 

Fami l y  Pennatulaceae 

Phyl urn Moll usca 
Class  Pelecypoda 

Family Pec t in idae  
Chlamys  Spp 
P e c t e n  Spp 

Class  Gastropoda 
Subclass  Prosobranchia 

Fami l y  Cymati idae  
F u s i  t r i  ton o r e g o n e n s i s  

Fami l y  Bucci ni dae 
B e r i n g i  u s  kennicottii 
N e p t u n e a  l y r a t a  
N e p t u n e a  p r i  bil o f f e n s i s  
P y r o l o f  u s e s  h a r p a  

Family Volut idae  
A r c t o m e l o n  s t e a r n s i  i 

Subclass  Opi s thobranchia  
Order Nudibranchia 

Class Cephalopoda 
Fami 1 y unknown 
Family Octopodi dae 

O c t o p u s  d o f l  eini  

Phylum Arthropoda 
Class  Crustacea 

Order Decapoda 
Fami 1 y unknown 
Family Pandalidae 

Pandal  u s  b o r e a l i s  
Panda l  u s  pl a t y c e r o s  
Panda l  u s  g o n i  u r u s  
P a n d a l o p s i s  d i s p a r  

Family Hippolyt i  dae 
Fami l y  Crangoni dae 
Fami l y  Paguridae 
Family L i  thodidae 

P a r a l i  t h o d e s  c a m t s c h a t i  c a  
L i  t h o d e s  a e q u i s p i n a  

-Continued- 

Sponges 

Je l  l y  f i s h e s  
Sea anemone 
Sea pen 

Clams 
Scal 1 ops 

S n a i l s  

Oregon t r i t o n  

Kennico t t ' s  buccinum 
Northwest neptune 
Pri b i l  of neptune 
Left-handed buccinum 

Stea rns '  v o l u t e  

Sea s l u g  

Squid 

Octopus 

Shrimp 

Pink shrimp 
S p o t  shrimp 
Humpy shrimp 
S i d e s t r i p e  shrimp 
Hypolytid shrimp 
Rock shrimp 
Hermit c rab  

Red king c r a b  
Golden king c r a b  



Table 1. Invertebrate c l a s s i f i ca t ion  and species caught by o t t e r  trawl in 
northern She1 i kof S t r a i t ,  along the A1 aska Peninsula offshore of 
Chignik Bay, near the Semidi Is lands,  in Chignik and Kujulik Bays 
and in Chiniak gully during the summer of 1981 (continued). 

Sc ien t i f i c  Name Common Name 

Family M a j i d a e  
Hyas l y r a t a  
C h i o n o e c e t e s  b a i r d i  

Family Canceridae 
Cancer  magi ster 

Phyl um Brachi opoda 

Phyl um Echi nodermata 
Class Asteroidea 

Fami 1 y Porcel 1 anas t e r i  dae 
C t e n o d i s c u s  c r i s p a t  u s  

Fanlily Goniasteridae 
P s e u d a r c h a s t e r  p a r e l i i  a l a s c e n s i s  

C l  a s s  Ophi uroi dea 
Family Gorgonocephalidae 

Gorgonocephal  u s  c a r y i  
Class Echinoidea 
Class Holothuroidea 

Lyre crab 
Tanner crab 

Dungeness crab 

Lamp she1 1s 

Starf  i s h 

Mud s t a r f i s h  

Red mud s t a r f i s h  
B r i t t l e  s t a r f i s h  

Basket s t a r f i s h  
Sea urchins 
Sea cucumbers 



Table 2. F i s h  f a m i l i e s  and species caught by o t t e r  t r a w l  i n  n o r t h e r n  Shel iko f  
S t r a i t ,  a long  t h e  Alaska Peninsu la  o f f sho re  of Ch ign ik  Bay, near t h e  
Semidi I s l a n d s ,  i n  Ch ign ik  and K u j u l i k  Bays, and i n  Chin iak  g u l l y  
d u r i n g  t h e  s u m e r  of 1981. 

S c i e n t i f i c  Name Common Flame 

S p a 1  i dae  
Squal  u s  a c a n t h i a s  

Ra j i d a e  
Raja  b i n o c u l a t a  
Raja  r h i n a  

C l  upe idae  
Clupea  harenyus  p a l l a s i  

Sa lmonidae  
Oncorh ynch us  k e t a  

O s r n e r i  dae  
M a l l o t u s  v i l l o s u s  
T h a l e i c h t h y s  p a c i f i c u s  

Gadidae 
Gadus macrocephal  u s  
Nicrogadus  prox imus  
Theraqra  cha l  coqramma 

Z o a r c i  dae  
Lycodes Spp 

T r i  chodon t i d a e  
l'ri chodon t r i  chodon 

Ba thymas t e r idae  
na thymas ter si  gnat  u s  

St i c lk l ,?~~idat :  

Luinpenei 1 a  1 o n g i  ros t r i s  
Lumpenus m a c u l a t u s  
Lumpenus s a g i  t t a  

Cryp tacan thod idae  
Delol  e p i  s g i g a n t e a  

Z a p r o r i d a e  
Z aprora  s i l e n u s  

Spiny d o g f i s h  shark  

Skates 
B i g  skate  
Longnose skate  

P a c i f i c  h e r r i n g  

Chum (dog) salmon 

Cape1 i n  
Eul achon 

P a c i f i c  cod 
Paci  f i c tomcod 
Wall eye p o l  1  ock 

Eel pouts  

P a c i f i c  sandf i sh 

Searcher 

Longsnout p r i  c k l  eback 
Daubed shanny 
Snake p r i c k 1  eback 

G i a n t  wrymouth 

Prowf i sh 



Table 2. Fish families and species caught by o t te r  trawl in northern She1 i kof 
S t r a i t ,  along the Alaska Peninsula offshore of Chignik Bay, near the 
Semidi Islands, in Chignik and Kujulik Bays, and in Chiniak gully 
during the summer of 1981 (continued). 

Scientific Name Common Name 

S c o r p a e n i  d a e  
S e b a s t e s  a l e u t i a n u s  
S e b a s t e s  a1  u t u s  
S e b a s t e s  b a b c o c k i  
S e b a s t e s  c i l i a t u s  
S e b a s t e s  p o l y s p i n i s  
S e b a s t e s  z a c e n t r u s  

Anoplopoma ti d a e  
Anopl  opoma f i m b r i a  

Hexayrammidae 
Hexaqrammos s tel leri  
P l  uerograrnmus m o n o 2 t e r  y y i  u s  

C o t t i d a e  
D a s y c o t t u s  s e t i g e r  
G ymnocanth u s  g a l  ea t u s  
Gymnocanthus  S p p  
H e m i l e p i d o t u s  j o r d a n i  
Hemi t r i p t e r u s  bolini 
Myoxocephalus  Spp 
M a l l o c o c o t t u s  k i n c a i d i  
T r i g l o p s  f o r f i c a t a  
T r i g l o p s  p i n g e l i  

Aqonidae  
A g o n o p s i s  emmelane 
Agonus a c i p e n s e r i n u s  
O c c e l  1  a  v e r r u c o s a  

C y c l o p t e r i d a e  
A p t o c y c l  u s  v e n t r i c o s u s  

P l  u e r o n e c t i d a e  
A t h e r e s  thes s t o m i a s  
G l  y t o c e p h a l  u s  z a c h i r u s  
H i p p o g l o s s o i d e s  e l a s s o d o n  
H i p p o g l o s s u s  s t e n o l e p i s  
I s o p s e t t a  i s o l e p i s  
L e p i d o p s e t t a  b i l i n e a t a  
Limanda a s p e r a  
M i  cos tomus  p a c i  f  i c u s  
P a r o p h r y s  v e t u l  u s  

Rockfish 
Rougheye rockfish 
Pacific ocean perch 
Redbanded rockfish 
Dusky rockfish 
Northern rockfish 
Sharpchi n rockfish 

Sablefish 

Whi tespotted green1 i ng 
Atka mackeral 

Sculpins 
Spi nyhead scul pi n 
Armorhead sculpin 

Yellow Irish Lord 
Bigmouth sculpin 
Great scul pi n 
Blackfin sculpin 
Scissortail sculpin 
Ribbed sculpin 

Poacher 
Northern spearnose poacher 
Sturgeon poacher 
Warty poacher 

Snail fishes 
Smooth Lumpsucker 

Arrowtooth flounder 
Rex sole 
Flathead sole 
Pacific halibut 
Butter sole 
Rock sole 
Yellowfin sole 
Dover sol e 
English sole 



Table 2 .  F i s h  f a m i l i e s  and s p e c i e s  caught by o t t e r  t rawl  i n  nor thern Shelikof 
S t r a i t ,  along t h e  Alaska Peninsula o f f shore  of Chignik Bay, near  t h e  
Semidi I s l a n d s ,  i n  Chignik and Kujulik Bays, and in  Chiniak g u l l y  
dur ing t h e  summer of 1981 (con t inued) .  

S c i e n t i f i c  Name Common Idame 

P l a t i c h t h y s  s t e l l a t u s  
P l  e u r o n e c t e s  q u a d r i  t u b e r c u l  a t u s  

S t a r r y  f l o u n d e r  
Alaska p l a i c e  



Table 3. Catch i n  k g / h r  by species and depth f o r  the  e n t i r e  catch taken by 
o t t e r  trawl in northern Shelikof S t r a i t  during the summer of 1981. 

-- -- - - - -- 
l , r p t h  a:; the 1 ' t .n tnr  o f  ( l ' r ,n  Fatholo)  I n t e r v a l s  

M 2 1  4 I, b4 81 1 0 1  1 3 7  1 5 5  1 7 4  1 4 2  L l I J  
Cornr.x,r, '1 in!<. . . - ~ --.~.- .- 

Wal l r y e  j v l  l o c k  
F l a t h e a d  s o l e  
A r r o w t o o t h  f l o u n d e r  
Pacific c o d  
B i g  s k a t e  
P a c l f l c  h a l l b u t  
T a n n e r  c r a b  ( m a l e 1  
Y e l l o w f i n  s o l e  
S a b l e f i s h  
T a n n e r  c r a b  ( f e m a l e 1  

S p o n q c  
B a s k e t  s t a r f i s h  
G r e a t  s c u l p i n  
A l a s k a  p l a i c e  
D u n g e n e s s  c r a b  
S e a  u r c h l n  
Rock s o l e  
E e l p u t  
P i n k  shrmp 
Red k i n q  c r a b  ( m a l e )  
S t a r r y  f l o u n d e r  
G i a n t  w r y x w u t h  
E u l a c h < , n  
S k a t e  
B i g n u u t h  s c u l p i n  
H e m 1  t c r a b  
R o u q h e y e  r o c k f i s h  
S e a  a n e n o n e  
Starfish 
D o v e r  s o l e  
L o n q n o s e  s k a t e  
N o r t h w e s t  n e p t u n e  
O r e g o n  t r i t o n  
S e a  c u c u m b e r  
D u s k y  r o c k f i s h  
Red k i n g  c r a b  ( f e m a l e )  
S p i n y h e a d  s c u l p i n  
S e a  p e n  
K e n n i c o c t ' s  b u c c i n u m  
Y e l l o w  I r i s h  l o r d  
P o a c h e r  
S p i n y  d o q f i s h  s h a r k  
S c u l p i n  
P a c l l l c  o c e a n  ~*.rch 
S e a r c h e r  
Mud s t a r f  l s h  
S t e a r n s '  v o l u t e  
R e d  mud starfish* 
L o n q s n o u t  p r i c k l e b a c k  
S n a l l f i s h  
5 ~ 0 0 t h  l u m p s u c k e r  
W h i t e s p t t e d  g r e e n l i n g  
G o l d e n  k l n g  c r a b  
C l a m s  
S i d e s t r i p e  s h r i m p  
L y r e  c r a b  
S q u  l d  
S c a l l o p  
P a c i f i c  h e r r i n g  
B l a c k f i n  s c u l p i n  
S e a  s l u g  
Rock shrrmp 
S k a t e  egg c a s e  
A r m o r i ~ e a d  s c u l p i n  
S n a i l  
S h r l m p  
P a c l f l c  s a n d €  l s h  
Redbanded r o c k  f l s l i  
R l b l v d  s c u l p ~ n  
C a p e l l r l  
S n c l k c  i c k  ~ ~ . . t , ~ k  
P r l l , l l o f  ne{,r.une 
W a r t y  L u d c h r r  



Table 4. Catch i n  kg/hr  by species and depth  f o r  t h e  e n t i r e  c a t c h  taken by 
o t t e r  t r a w l  of fshore of t h e  Alaska Peninsu la  near  Ch ign ik  Bay d u r i n g  
t h e  summer o f  1981. 

- -- 
Dk,pth a s  t h e  c ~ n t g - r  of iTen_i;lttionls! i n  tpr.val:; 

~ 

El 101 119  137 115  1 7 1  1 
Conunr,, N.ln!e -- 

i~!.,ll-:yi. p o l l o c k  
Arro'dtO<ith f loilr,<ir?r 

F l a t i ~ v a d  s o l r  
~ , ~ c l f l c  c a d  
S a b l e f l s h  
Pa:i ? L C  h a l i b u t  
' ! ' ~n ;>er  c r a b  ( rna lu )  
L c c a t  S c u l p i n  
Yt.110~ I r i s h  l o r d  
Serlrc'1c.r 
I:clpout 
Wck  s o l e  
1:ulachon 
P d c l f i ~  ocean p e r c h  
Xud s t a r f i s h  
B a s k a t  s t a r f i s h  
Blgmouth s c u l p l n  
S t a r f i s h  
S e a  anemone 
Rex s o l e  
Hermlt  c r a b  
Oregon t r l t o n  
Rouqheye r o c k f  i s h  
Dusky r o c k f l s h  
Sp lnyhead  s c u l p i n  
S k a t e  
Tanner  c r a b  ( f e m a l e )  
Nor thwes t  n e p t u n e  
Dover s o l e  
B i g  s k a t e  
Y e l l o w f i n  s o l e  
P i n k  s h r i m p  
S e a  u r c h i n  
N o r t h e r n  r o c k f i s h  
G l a n t  wrymouth 
Cirurtl (dog)  salmon 
S c l s s o r t a i l  s c u l p i n  
Dungeness c r a b  
S t e a r n s '  v o l u t e  
Sponge 
I r n q s n o u t  p r l c k l e b a c k  
Scul1,Fn 
Klng c r a b  ( m a l e )  
Sp lny  d o g f i s h  
Alaska  p la lce  
Kt.nnl,cott. 's buccinum 
S e a  s l u g  
Lyre  c r a b  
S c a l l o p  
L e f t - h a n d e d  buccinum 
E n g l l s h  s o l e  
S i ~ a i l f i s h  
S e a  cucumber 
B l a c k f i n  s c u l p i n  
King c r a b  ( f e m a l e )  
S e a  pen  
S n a i l  
Red mud s t a r f i s h  
S p o t  s h r i m p  
Innn:lose s k a t n  
P a c i i l s  h e r r ~ n g  
S i d e s t r i p e  s h r i m p  
Pack s h r i m p  
Atka n a c k e r a l  
P r o w f l s h  
Rockf i sh  
S t u r q e o n  p o a c h e r  
S p e a r n o s e  p o a c h e r  
C a p e l l n  
R r i t t l e  s t a r f ~ s h  
111 a t -h iopods  

Rank 

1 
2 
3 
4  
5 
6 
7 
8 
9 

1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
18 
1 9  
2 0 
2 1 
2 2 
2 3 
24  
2 5 
26  
2 7 
2 8 
2 8 
3 0 
3 1 
3 1  
3 3 
34 
3 5 
3 6  
3 7 
37 
3 7 
40 
4 0 
42 
4 3  
44 
44 
44 
44 
48  
48  
48  
48  
48  
48  
48  
48  
5 6  
56 
56 
59 
59 
5 9 
59 
5 9 
59 
5 9 
59 
59 
5 9 
59 
59 
5 9 

N!niier o f  tows  45 6 7 1 4  11 3 4 

T o t a l  k q / h r  2155 218'1 1369 2323 1952 3001 25159 



Table 5 .  Catch in kg/hr by species and depth f o r  the en t i re  catch taken by 
o t t e r  trawl near the Semidi Islands during the summer o f  1981. 

Common Name Rank 

Walleye p o l l o c k  
P a c i f i c  cod 
Arrowtooth f l o u n d e r  
F l a t h e a d  s o l e  
Pac i  f i c  h a l i b u t  
S a b l e f  i s h  
G r e a t  s c u l p i n  
Bigmouth s c u l p i n  
Tanner c r a b  (male)  
Yellow I r i s h  l o r d  
Rock s o l e  
Rouqheye r o c k f i s h  
Dover s o l e  
Northwest  neptune  
P a c i f i c  ocean  p e r c h  
S i d e s t r i p e  shr imp 
Basket  s t a r f i s h  
S t a r f i s h  
P r i b i l o f  neptune  
Eulachon 
Spinyhead s c u l p i n  
Ee lpou t  
Tanner c r a b  ( f ema le )  
Left-handed buccinum 
Oregon t r i t o n  
S k a t e  
P ink  shr imp 
H e r m i t  c r a b  
Nor thern  r o c k f i s h  
Kennicot  t ' s buccinum 

Number o f  tows 

T o t a l  kg/hr  

Ac tua l  Depth - 
M 201 206 225 

Mean FM 110 11 3 1 2 3  



Table 6. Catch in kg/hr by species and depth for the en t i r e  catch taken by 
o t t e r  trawl in Chigni k and Kujul ik Bays during the summer of 1981. 

-- - 
Depth a s  the c r ? n t e r  of 10 fa thom Dept; :nt.;r.,".jl 

M 64 8 2  1 0 1  137 1 5 5  174 192 Z ;  
Common Ejallie 

f l a t h c a d  s o l e  
Wa11e.p p o l l o c k  
'I'arlrier c r a b  (male) 
F',tcli l c  c o d  
r u c l  F;c h a l l b u t  
<:I-eat s c u l p ~ n  
A1 r o w t o o t h  f l o u n d e r  
Y e l l o v f l n  s o l e  
i:?lpcrut 
Tanner  c r a b  ( f e m a l e )  
Yelluw I r i s h  Lord 
P l n k  s h r i m p  
Durrgeness c r a b  
Longsnout  p r i c k l e b a c k  
Sp inyhead  s c u l p i n  
Rock s o l e  
Herm; t c r a b  
S a b l v f i s h  
A l a s k a  p l a i c e  
Bigmouth s c u l p l n  
P a c i f i c  h e r r i n g  
Oc topus  
S c u l p i n *  
S e a  anemone 
S e a  u r c h i n  
Rock s h r i m p  
King c r a b  ( f e m a l e )  
S t a r f l s h  
Eu lachon  
Rouqhcve r o c k f i s h  
\ i h i t e s i > o t t e d  g r e e n l i n g  
P a c i f i c  tomcod 
B u t t e r  s n l e  
Smooth lumpsucker  
P a c r f i c  s a n d f i s h  
Dusky r o c k f i s h  
Rlbt>ed s c u l p l n  
1)ovrr s o l e  
iiumi~y s h r  imp 
Xinri c r a b  (malr) 
Sfat Loll 

FJr>r t hcrn roc.kf i';h 
Rcd!xndt?il r o i k f  1r;h 
C a p '  L l n 
I ~ d u t . : ~ l  s h , r i n y  
Oregon t r l t o n  
Hex sol<.  
S i d c s t r l p c  s h r i m p  
Snake  p r i c k l e b a c k  
Squld 

Number o f  tows  

Rank 

1 
2 
3 
4  
5 
6 
7  
8  
9 

1 0  
11 
1 2  
1 2  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
20  
2 1 
22 
23  

T o t a l  kq /h r  1242  1 3 2 8  1124  2493 2004 836 690  1311  693 



Table 7. Catch i n  kg/hr  by species and depth f o r  t h e  e n t i r e  ca tch  taken by 
o t t e r  t r a w l  i n  Ch in iak  g u l l y  d u r i n g  the  summer o f  1981. 

Depth a s  t h e  C e n t e r  o f  (Ten Fathom) I n t e r v a l s  
M 119 137 155 174 

Common Name Rank Mean FPI 65 75 8 5  95 

Walleye p o l l o c k  1 410 
F l a t h e a d  s o l e  2 347 
Arrowtooth f l o u n d e r  3 234 
Rocksolc 4  180 
P a c i f i c  h a l i b u t  5 164 
P a c i f i c  cod 6 146 
Yellow I r i s h  l o r d  7 7  3  
Red k i n g  c r a b  (male)  8 6  2  
Red k i n q  c r a b  ( f e m a l e )  9 59 
Rex s o l e  1 0  2  2 
Dover s o l e  11 1 5  
S t a r r y  f l o u n d e r  1 2  1 3  
Great s c u l p i n  1 3  12  
Tanner c r a b  (male)  14  9 
S k a t e  1 5  6 
b i g  s k a t e  1 6  6  
Sea  u r c h i n s  1 7  5 
B u t t e r  s o l e  1 8  4  
Sea  anemone 1 9  4  
S a b l e  f i s h  2 0  4 
S t a r f i s h  2  1 3  
Eelpout  s 2  2  3  
S tu rgeon  poache r  2 3  2  
Octopus 24 2 
S e a r c h e r  2  5 2 
'Tanner c r ,~b  (femalc) 26 2 
Hermit  c r a b  26 2 
Oregon t r i t o n  2  8 2  
K e n n i c o t t ' s  buccinum 2  9  1 
S c a l l o p  3 0 -8 
Northwest  nep tune  3  1 - 5  
Sea  cucumber 3 2 .4 
Spinyhead s c u l p i n  3  2 . 4  
Bigmouth s c u l p i n  3  2 - 4  
Baske t  s t a r f i s h  3  5 . 3  
Dusky r o c k f i s h  3  6  - 2  
S i d e s t r i p e  shr imp 3 6 .2 
S n a i l  3  6 - 2  
S c u l p i n  3  9  .1 
Pink shr lmp 3  9 -1 
Northern  r o c k f i s h  3  9  .1 
Nor thern  s p e a r n o s e  poacher  39 -1 
Rock sandf i s h  3 9  -1 

Number o f  tows '2 1 0  L. 3  4  1 

T o t a l  kg/hr 



F i g u r e  5. D i s t r i b u t i o n  of t o t a l  c a t c h  p e r  u n i t  e f f o r t ,  i n  k g / h r ,  t a k e n  by 
o t t e r  t r a w l  i n  S h e l i k o f  S t r a i t  d u r i n g  summer o f  1981.  Blank 
g r i d s  were n o t  t r a w l e d .  



*Bad bottom, tow was 
unsuccessful . 

Figure 6.  Distribution of total catch per unit e f for t ,  in kg/hr, taken by 
ot ter  trawl offshore of the Alaska Peninsula during the summer 
of 1981. Blank grids were n o t  trawled. 





F igure  8. D i s t r i b u t i o n  of t o t a l  ca tch  per  u n i t  e f f o r t ,  i n  kg/hr ,  taken by 
o t t e r  t r a w l  i n  Chin iak  g u l l y  d u r i n g  t h e  summer o f  1981. 
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a n d  Pacific cod. 

Oepths trawled were di f ferent  in each study area as were the number of trawls 
in each 18 m (10 fm) interval (Tables 3-7). The most complete bottom temper- 
ature prof i le  was taken in the Chignik area where temperatures increased shore- 
ward and into the heads of bays (Figures 1-4). 

Length measurements were systematically taken fo r  Pacific cod, Pacific halibut ,  
and sablefish (Figures 9 and 10). Length-weight relationships were caclulated 
for  Pacific cod, sablefish,  big skate, and three species of rockfish (Table 8 ) .  

S k i n  lesions severe enough to  expose underlying t i s sue  were observed on 7.9% 
of the Pacific cod sampled in 1980 and 1981 in northern Shelikof S t r a i t .  The 
incidence of sores increased with s ize  ( p  < .001). l'he frequency of sores by 
s ize  c lass  was 2% between 25 and 44 cm, 6% between 45 and 52 cm, 1 1 %  between 
53 and 62 cm, and 18% i n  f i sh  63 cm and larger.  

Estimates of the Pacif ic cod population were 6,318 to  8,881 metric tons in 
Shelikof S t r a i t  and 39,143 t o  75,499 metric tons in the Chignik area.  Age 
analyses of the catches allowed population estimates t o  be made by age c lass  
(Table 9 and 10). The most important feature i s  the tremendous abundance of 
age c lass  4 (1977) cohort compared to  other ages in Chigni k and to  a lesser  
extent. i n  Shelikof. This large year c lass  has been responsible fo r  a consider- 
able increase in abundance of cod. Based on estimated ra tes  of growth and sur- 
vival the 1977 cohort was approximately a t  the s i z e  of maximum biomass during 
the survey and biomass should begin to decrease slowly as t h i s  cohort passes 
through the population. However, i t  appears that  younger ages, 1978 and 1979 
cohorts, a re  al  so more abundant than older cohorts, 1976 and ea r l i e r .  

Estimates of the walleye pollock population were 10,636 t o  20,851 metric tons i n  
Shelikof S t r a i t  and 74,529 t o  135,615 metric tons in the Chignik area. 
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Fork  l e n g t h  i n  cm. 
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N  = 2280  

Figure 9.  Relative length frequencies of Pacific cod by sex and area. Mea- 
surements were taken during a survey in Shelikof S t ra i t  and the 
Chignik area during July and August 1981. 



Figure 10.  Length frequencies of Pacif ic halibut and sablefish taken as 
random samples from trawl catches i n  Shelikof S t r a i t ,  Chignik 
area and Chiniak gully during the summer of 1981. 
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Table 8. Length-weight r e l a t i o n s  ca lcu la ted  from survey da ta .  Fork length 
in  cm, weight in  Kg - - W = a ~ b .  

Rougheye 1 1.34402 x 1.0-5 3.04508 1.27 

Pacific cod1 5.9254 x 3.1675 103 
(both s e x e s )  

Big skate1 5.96027 x 10-5 2.9522 
Big skate2 4.7474 x 3.0054 

Using l i n e a r  regress ion on log length and Jog weight. 

2 Using non-1 inear  1  e a s t  squares .  



Tab le  9. Number o f  cod p e r  square n a u t i c a l  m i l e  by age c l a s s  i n  each 
s t ra tun i  i n  n o r t h e r n  S h e l i k o f  S t r a i t  and t o t a l  p o p u l a t i o n  e s t i -  
mate by age c l a s s .  S t ra tum I1  i s  10 s t a t i o n s  i n  sha l l owes t  
wa te r  on t h e  west s ide ,  s t r a t u m  I11 i s  e i g h t  s t a t i o n s  i n  deeper 
wa te r  and s t r a t u m  I V  i s  seven s t a t i o n s  i n  deepest wa te r  i n  t h e  
e a s t e r n  p a r t  of S h e l i k o f  S t r a i t .  

Stratum --.-- thousands 
r' c j  t- IT I11 I V  o f  f i s h  

Area nf 
Ftratum 216.5 499.3 469.6 T o t a l  5,3P3 

1 

Exc l  ud ing  age 1. 



Table  10. Number of cod p e r  square n a u t i c a l  m i l e  by age c l a s s  i n  each 
s t r a t u m  i n  t h e  C h i g n i k  area and t o t a l  p o p u l a t i o n  e s t i m a t e  by 
age c l a s s .  S t ra tum I11 i s  t h e  s i x  s t a t i o n s  f a r t h e s t  south  
( o f f s h o r e ) ,  s t r a t u m  I i s  23 s t a t i o n s  i n  C h i g n i k  and K u j u l i k  
Bays and f a r t h e s t  i n s h o r e  and s t r a t u m  I1 i s  t h e  remain ing 26 
s t a t i o n s .  

Stratum - thousand? 
P,qc I I I 111 c f  f i s ! ~  

Area of 
Stratum 741.3 1,446.3 1,105.1 Total 30,225 

1 

Excl  ud ing  age 1 . 
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Appendix F i g u r e  1 .  D i s t r i b u t i o n  of p o l l o c k  i n  kg /h r  t a k e n  by o t t e r  t r a w l  
i n  S h e l i k o f  S t r a i t  d u r i n g  t h e  summer o f  1981. Blank 
g r i d s  were n o t  t r a w l e d .  



Appendix Figure  2.  D i s t r i b u t i o n  of  po l lock  i n  kg/hr taken by o t t e r  trawl 
o f f s h o r e  of t h e  Alaska Peninsula  dur ing summer of 1981. 
Blank g r i d s  were no t  t r awled .  





Appendix Figure 4. D i s t r i b u t i o n  o f  pol lock i n  kg/hr taken by o t t e r  trawl in 
Chiniak g u l l y  dur ing  t h e  summer of 1981. 



Appendix Figure  5. D i s t r i b u t i o n  of f l a t h e a d  s o l e  i n  kg/hr taken by o t t e r  
t rawl  i n  She1 ikof  S t r a i t  du r ing  t h e  summer o f  1981. 
Blank g r i d s  were n o t  t r awled .  



Bz?i?ti 
SEA 





Appendix Figure 8. D i s t r i b u t i o n  of f l a t h e a d  s o l e  i n  kg/hr taken by o t t e r  
trawl in Chiniak g u l l y  dur ing t h e  summer of 1981. 



Appendix F i g u r e  9. D i s t r i b u t i o n  o f  a r r o w t o o t h  f l o u n d e r  i n  kg /h r  t a k e n  by 
o t t e r  t r a w l  i n  She1 i kof S t r a i t  d u r i n g  t h e  summer o f  
1981 . Blank g r i d s  were n o t  t r a w l  e d .  







A p p e n d i x  F i g u r e  12.  D i s t r i b u t i o n  o f  a r r o w t o o t h  f l o u n d e r  i n  k g / h r  t a k e n  by 
o t t e r  t r a w l  i n  C h i n i a k  g u l l y  d u r i n g  t h e  summer o f  1981. 
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Appendix Figure 13. Distr ibut ion of Pac i f ic  cod in kg/hr taken by o t t e r  
trawl in She1 i  kof S t r a i t  during the summer of 1981. 
Blank gr ids  were not trawled. 







Appendix Figure 16. Distribution of Pacific cod in kg/hr taken by otter 
trawl in Chiniak gully during the summer o f  1981. 
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Appendix F i g u r e  17. D i s t r i b u t i o n  o f  P a c i f i c  h a l i b u t  i n  kg /hr  taken by 
o t t e r  t r a w l  i n  S h e l i k o f  S t r a i t  d u r i n g  t h e  summer 
o f  1981. Blank g r i d s  were n o t  t raw led .  
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Appendix F i g u r e  18. D i s t r i b u t i o n  o f  P a c i f i c  h a l i b u t  i n  kg /hr  taken by 
t r a w l  o f f s h o r e  o f  t h e  Alaska Peninsu la  d u r i n g  t h e  
o f  1981. B lank g r i d s  were n o t  t raw led .  
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Appendix F igu re  20. D i s t r i b u t i o n  o f  P a c i f i c  h a l i b u t  i n  kg/hr taken by o t t e r  
t r a w l  i n  Chin iak  g u l l y  d u r i n g  t h e  summer o f  1981. 



Appendix Figure 21 .  Distribution of male Tanner crab in kg/hr taken by ot ter  
trawl in She1 ikof S t ra i t  durins the summer o f  1981. Blank 
grids were no t  trawled. 
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Appendix F igu re  22. D i s t r i b u t i o n  of male Tanner c rab  i n  kg/hr taken by 
o t t e r  t r a w l  o f f s h o r e  o f  t h e  Alaska Peninsula d u r i n g  
t h e  summer of 1981 . Blank g r i d s  were n o t  t rawled.  
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Appendix F i g u r e  24. D i s t r i b u t i o n  o f  male Tanner c rab  i n  kg/hr  taken by o t t e r  
t r a w l  i n  Ch in iak  g u l l y  d u r i n g  t h e  summer o f  1981. 
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Appendix F igu re  25. D i s t r i b u t i o n  o f  s a b l e f i s h  i n  kg/hr  taken by o t t e r  t r a w l  
i n  S h e l i k o f  S t r a i t  d u r i n g  t h e  summer o f  1981. B lank 
g r i d s  were n o t  t rawled.  



Appendix F i g u r e  26. D i s t r i b u t i o n  o f  s a b l e f i s h  i n  kg /hr  taken by o t t e r  t r a w l  
of fshore o f  t h e  Alaska Peninsula d u r i n g  t h e  summer o f  
1981. Blank g r i d s  were n o t  t raw led .  





Appendix F i g u r e  28. D i s t r i b u t i o n  o f  s a b l e f i s h  i n  kg/hr  taken by o t t e r  
t r a w l  i n  Ch in iak  g u l l y  d u r i n g  t h e  summer o f  1981. 

-56- 



Appendix F igu re  29. D i s t r i b u t i o n  of r o c k  s o l e  i n  kg/hr taken by o t t e r  t r a w l  
i n  She1 i k o f  S t r a i t  d u r i n g  t h e  summer o f  1981. Blank 
g r i d s  were n o t  t raw led .  



Appendix F igure  30. D i s t r i b u t i o n  o f  rock sole i n  kg/hr taken by o t t e r  
t r awl  o f f s h o r e  o f  t h e  Alaska Peninsula  dur ing  t h e  
summer of 1981. Blank g r i d s  were n o t  t r awled .  
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A p p e n d i x  F i g u r e  32. D i s t r i b u t i o n  of r o c k  s o l e  i n  k g / h r  t a k e n  b y  o t t e r  t r a w l  
i n  C h i n i a k  g u l l y  d u r i n g  t h e  summer o f  7981. 
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Appendix F i g u r e  33. D i s t r i b u t i o n  o f  b i g  s k a t e  i n  kg /hr  t a k e n  by o t t e r  t r a w l  
i n  S h e l i k o f  S t r a i t  d u r i n g  t h e  summer o f  1981.  Blank 
g r i d s  were n o t  t r a w l e d .  



Appendix Figure 34. Combined catch rates of rex sole, Dover sole, butter 
sole, Alaska plaice, and starry flounder, in kg/hr, 
taken by ot ter  trawl in Shelikof S t ra i t  during the 
summer of 1981 . Blank grids were no t  trawled. 







Appendix Figure 37. Combined catch rates of rex sole, Dover sole, butter sole, 
Alaska plaice, and starry flounder, in kg/hr, taken by 
o t te r  trawl in Chiniak gully during the summer of 1981. 
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Appendix F igure 38. D i s t r i b u t i o n  o f  r o c k f i s h  spp. i n  kg/hr taken by o t t e r  
t r aw l  i n  She1 i kof  S t r a i t  dur ing  the summer of 1981 . 
Blank g r i d s  were n o t  t rawled. 



Appendix F igure  39. D i s t r i b u t i o n  o f  r o c k f i s h  spp. i n  kg/hr taken by o t t e r  
t r a w l  o f f sho re  o f  t h e  Alaska Peninsula du r i ng  t he  
s u m e r  of 1981. Blank g r i d s  were no t  t rawled.  
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Appendix Figure 40. Distribution of male king crab in kg/hr in Chiniak 
gully during the summer of 1981. 



T.-:a!j;o the &;ia:b c-:3?;;;:7c.t 5; Yidh &me receive 
k(113131 fufiding, a'l c i  i ls i;!ibllc proyaas and activities 
iiri! operzted free from discri;ri'::a!ion cil the basis of race, 
Cc:or, natirina! oiigiil, aye, or haxlicap. Any person who 
beiieves he cr slla has been discrimina!ed agalnst should 
write to: 

O.E.O. 
U.S. Department of the Interior 
Washington, D.C. 20240 
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