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ABSTRACT

The results of a resource assessnent survey of groundfish in the eastern
and central Qulf of A aska are presented with enphasis on data nost rel evant
to the needs of the commercial fishing industry. Species encountered in high-

est abundance include wal |l eye pollock, Theragra chal cogranmma, and Pacific cod,

CGadus macrocephal us, in the vicinity of Kodiak Island, as well as severa

species of rockfish, Sebastes spp., off southeastern Alaska. Information on
principal species occurring in the catches includes catch rates, depth dis-

tributions, size compositions, and |ocations of highest catch rates.



| NTRODUCT| ON

During the summer and fall of 1978, the Northwest and Al aska Fisheries
Center, Seattle, of the National Marine Fisheries Service (NWFS) conducted a
conpr ehensi ve groundfish survey of the eastern and central Gulf of Al aska.
This survey was part of the NVMFS Marine Resources Mnitoring, Assessment, and
Prediction (MARMAP) program which provides data to meet the needs of fishery
managenent and the U S. fishing industry. The principal objectives of the
survey were to obtain data on the distribution, relative abundance, and size-
sex-age conposition of the rockfish, Sebastes spp., and walleye poll ock,

Theragra chal cogranma, stocks within the survey area

In the past, exploitation of the groundfish stocks pf the Qulf of Al aska
has been carried primarily out by the distant water- fleets of foreign nations,
particularly those of Japan and the Soviet Union, which have been active since
the early 1960s. A general summary of recent foreign fishery catches in the
survey area is presented by International North Pacific Fishery Conm ssion
(INPFC) statistical areas (Fig. 1, Table 1). The nost productive area in the
Qul f was the Kodiak area where the catch was primarily made up of walleye
pol lock and rockfish. In the Kodiak area, a Soviet fishery for Atka mackerel

Pl eur ogrammus nonopt eryui us, made up a mejor portion of the catch for species

other than pollock, rockfish, and flatfish. In the Chirikof area, the catch
conposition was simlar to the Kodiak area; however, in the Yakutat and

Sout heastern Al aska areas, rockfish made up the major portion of the catch and
the pollock landings were greatly reduced. The Japanese and Korean | ongline
sabl efish catch contributed a large portion to the catch in the "other"

species category in these areas.
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Figure 1.--Area of 1978 groundfish survey and INPFC regional divisions.




Table 1.--Foreign fisheries catches fromsurvey area by INPFC regions, 1973-77.

INPFC Region

Year and .

type of fish Chirikof ~ Kodiak Yakutat Southeastern = Total
------------------ Metric tons (thousands)-=-==-==cc=cec—aw---

1973
Flatfish 3.1 3.4 5.6 6.7 18.8
Rockfish 7.2 13.5 20.2 15.5 56.4
Pollock 9.1 21.0 1.7 2.7 34.5
Others 11.9 15.2 11.6 3.7 42.4
Total 31.3 53.1 39.1 : 28.6 152.1

1974
Flatfish 1.7 2.7 1.6 0.1 6.1
Rockfish 6.7 16.6 14.5. 1l.9 49,7
Pollock 8-7 38.4 3-2 0-7 51-0
Others 4.7 14.2 9,1 9.6 37.6
Total 21.8 71.9 " 28.4 22.3 144.4

1975
- Flatfish 0.2 3.2 1.0 0.3 4.7
Rockfish 5.7 21.3 12.9 10.9 50.8
Pollock 6.9 ‘ 33,5 2.4 0.2 43.0
Others 4.6 38.6 10.1 77 61l.0
Total 17.4 ' 96.6 26.4 19.1 159.5

1976
Flatfish 1.0 1.2 1.2 0.5 3.9
Rockfish ‘ 4.1 10.6 13.1 12.6 40.4
Pollock ©17.6 26.1 2.0 0.1 45.8
Others 8.4 29.7 11.7 9.0 58.8
Total 31l.1 67.6 28.0 22,2 148.9
1977 ,
Flatfish 2.6 ‘5.4 " 5.2 4.2 17.4
Rockfish 3.3 6.1 6.1 5.4 20.9
Pollock 27.7 . 2842 6.3 1.4 63.6
Others 4.8 ‘ 23.2 6.2 3.2 ‘ 37.4
Total 38.4 62.9 - ‘ 23.8 14.2 139.3

source : Catch reports fromforeign governments

The domestic groundfish fishery in the survey area has been conparatively
smal| (Table 2) with the exception of the U S/ Canada fishery for Pacific

hal i but, Hi ppogl ossus stenolepis. As a consequence of congressional enactnent




of the Magnusson Fishery Conservation and Managenment Act of 1976 which gives
donestic interests priority in the exploitation of these resources, US. fisher-
men will be taking a larger portion of the catch in the future.

The survey described in this report was a continuation of the MARVAP
research programinto the distribution and condition of the groundfish resource
inthe Gulf of Alaska. From 1948 to 1970, exploratory fishing cruises were con-
ducted to locate commercially inportant concentrations of fish and shellfish
throughout the Qulf of Aaska. The first large-scale, systematic assessnent
of -the groundfish resources was a traw survey carried out by the Internationa
Paci fic Halibut Conm ssion, with the cooperation of the U S. Bureau of Comercia
Fisheries (BCF), in 1961 and 1962. Later, during 1973-76, the National Marine
Fi sheries Service, successor to the BCF, again conducted a series of resource
assessment surveys in the area . Descriptions and results of both the explora-
tory fishing and resource assessnent surveys were reported by Ronholt, Shippen,

and Brown (1978a, 1978b, 1978c, and 1978d).

SURVEY METHODS AND GEAR

The 1978 rockfish-pollock survey was conducted using four vessels--two
NVES chartered vessels (Heidi-J and Nore-Dick), the NOAA research vesse

MIler Freeman, and a vessel chartered by the Canadian Fisheries and Marine

Service (Freeport) (Table 3). The Freeport operated only in the Dixon Entrance

to Cape Ommaney area, the MIler Freeman in the Kodiak to Cape St. Elias area,

while the Nore-Dick and Heidi-J operated over the entire survey area, from

D xon Entrance to Chirikof |Island



Table 2.--Donestic catches fromsurvey area by | NPFC regions, 1973-77.

JNFrC KEegion -

Year and
type of fish Chirikof Kodiak Yakutat Southeastern Total
meesecsccecceneea-- Metric tons (thousandsg)==—====cccceccaaa-
1973
Halibut 1,742 4,501 1,622 2,711 10,576
Other flatfish 2 48 1 399 450
Rockfish 5 60 - 46 111
Cod - 23 4 a1 58
Sablefish 1 16 3 846 866
Other - 8 6 36 50
Total 1,750 4,656 1,636 4,069 12,111
1974 ‘
Halibut 636 2,473 1,241 2,693 7,043
Other flatfish - - - - -
Rockfish - 14 21 52 87
Cod. 4 71 . 2 67 144
Sablefish - - 2 777 779
Other 138 174 | 2 . 266 .580
Total 778 2,732 1,268 . 3,855 8,633
1975
Halibut 913 2,947 1,862 2,969 8,691
Other flatfish - 2 - - 2
Rockfish - <.5 8 86 94.5
Cod 42 40 10 34 126
sablefish - <.5 115 973 1,088.5
Otherx 1 13 3 32 49
Total 956 3,003 1,998 4,094 10,051
1976
Halibut 970 3,072 1,938 2,577 8,557
Other flatfish - 24 - 129 153
Rockfish 2 - 5 119 126
Cod 53 926 6 49 204
Sablefish - - 5 798 803
Other - 128 5 85 - 218
Total 1,025 3,320 1,959 3,757 10,061
1977 ‘ :
Halibut 870 2,725 1,195 1,527 6,317
Other flatfish - 14 - 670 684
Rockfish - - 16 138 154
Cod 17 140 6 54 217
Sablefish - 2 147 673 822
Other - 146 33 211 390
Total 887 3,027 1,397 3,273 8,584

Source :

Pacific

Mari ne Fisheries Conmi ssion bottom or

tram fish data series.



Table 3.--Vessel and operation specifications for the 1978 rockfish-pol | ock

survey.
Length Power Stations Months Areas
Ship (m) { bhp) trawled worked worked
Miller Freeman 65.5 2,150 63 Sept~Nov Kodiak-Yakutat
Nore=-Dick 23,8 500 99 July-Sept SE-Chirikof
Heidi-J 26.2 565 104 July-Sept SE=Chirikof
Freeport 24.1 565 39 July-Aug Southeastern

Al'l sanpling during the survey was conducted with the 90'/105 Nor'eastern

hi gh-opening trawl equipped with roller gear (Fig. 2, Table 4). This traw

was chosen because of its capacity to sanple fish which school slightly above

the bottomand often over rough terrain (i.e., rockfish and pollock). This gear

is less effective in sanpling bottomdwelling species such as flatfish, a factor

whi ch shoul d be taken into account when considering the data on these species.

Table 4.--Rgging and roller gear used during the 1978 rockfish-pollock survey.

Type of gear

Description

Floats

Roller gear

Danleno agssembly
Sweep wire length

T™awl doors

22, 30.5 am (12 in) plastic

(a) 5, 35.6 cm (14 in) half-egg bobbins along each wing

(b) 8, 45.7 cm (18 in) half-egg bobbins across bosom

35.6 cm (14 in) bobbin with 35.6 cm butterfly

54.9 m (30 fm) "~

635 kg (1400 1b) each, 1.5 x 2.1 m (5 ft x 7 ft),

rectangular, steel, V-type doors
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Headrope 27.4 meters (90 ft)

Footrope 32 meters (105 ft)
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, ____Gv/l ,
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56 M ' /530 twine
o g ey gy 34 M
12.7cam. mesh(S"): 12.7cm mesh(S”) _
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300 M long
170 M around
liner attached 97
codend meshes up
from rings

Figure 2. -- Schematic diagram of the Nor'eastern net.



A randomstratified survey pattern was used throughout the survey.
Tracklines were established perpendicular to the 30-fathom (55 m contour at
lo-nautical mle (nm) (18.5 knm) intervals starting at Dixon Entrance in south-
eastern Alaska. Sanpling was conducted between 30-250 fm (55-457 m). This
range was divided into four depth strata with the nunber of sanpling stations
in each stratum dependent on the length of the trackline over its depth range.
At |east one station per stratumwas planned with an additional station added
for: each 20 nm of trackline for strata shallower than 100 fm (183 m west
of long. 147°W each 10 nm for shallow strata east of long. 147°W and each
5 nm for all strata deeper than 100 fm The |ocation of each station al ong
the trackline was randomy selected within the strata. Undersea canyons over
10 nm (18.5 km) were treated as separate sanpling areas with tracklines
establ i shed across the canyon at 10 nm (18.5 km) intervals starting at the
nmouth.  Sanpling stations were selected using the sane nethods as for the
shelf areas. Many stations were |ocated in areas considered only marginally
traw abl e but were sanpled as long as there appeared to be even the slightest
chance for successfully conpleting the tow. This was necessary to mninize
bias in the sanpling, since rockfish are often nost abundant in these areas.

Bef ore the gear was set, each station was surveyed with the echo sounder to
determ ne whether or not the bottomwas suitable for trawing. |If it appeared
untraw abl e, an additional half hour was allowed to search for traw able bottom
within a 1 nm (1.85 kn) radius around the station. |f the vessel was unable
to locate traw able bottomwi thin the time allotted, it would proceed to the next
station. Once traw able bottomwas found, the vessel would set the gear and
tow, usually for 30 mnutes. Only good performance tows, those that were
conpl et ed wi thout damaging the gear, were counted in the survey results and

used for analysis.



After a tow was conpleted and the catch brought on board, the catch was
sorted by species and the conponents wei ghed and counted. Biological observa-
tions were taken on the principal groundfish species and included |ength-
frequency neasurenments, age structures, |ength-weight relationships, and tissue
samples for genetic studies. Fork length, nmeasured fromthe tip of the snout

to the mdpoint of the tail , was used as the length neasurement for all species.

DATA ANALYSI S AND PRESENTATI ON

For presentation in this report, the results of the 1978 rockfi sh-pol | ock
survey have been anal yzed by INPFC statistical areas. Each INPFC area was further
subdivided into five depth intervals or strata (Table 5). Species conposition,
mean catch rates, size conposition, and positions of |arge catches are presented
for each area and depth strata for which data are available. Man catch rates
are calcul ated by standardizing each catch to one hour of fishing effort,

sunm ng the catches and dividing by the nunber of tows:

Catch (60)

Catch Per Hour (CPUE) =
m nutes fished

& CPUE'S
No. of tows (n)

Mean CPUH =

Table 5.--Depth strata used in analysis.

Depth Range
Stratum Met er s Fat hons
| O 100 0-54
[ 101- 200 55-109
[11 201- 300 110- 164
[V 301-400 165- 218
Vv 401- 500 219-273
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The size conposition graphs are designed to show the proportion of the
popul ation greater than any selected mninum length (Fig. 3). The proportion
of the catch froman area or depth strata larger than a m ni num acceptabl e
size can be determned by tracing straight up or down fromthe selected |ength
on the horizontal axis to the appropriate graph Iine, then nmoving straight across
to the vertical axis and read off the proportion. In the, exanple shown in
Figure 3, the proportion of fish greater than 30 cm (11.8 in) in Strata Il is
25% The largest and smallest fish occurring are indicated by the points
where the graph line crosses the 0% and 100%lines, 36 cmand 17 cm respec-

tively, (14 in and 7 in).

Length (in)

H 10 1
100 1 \ A
E 90 GesPa P O BEG SO BED 0
] R \; stratum 1
z 80
= X Stratum 1] csmest——
£ 70
E‘ \ Stratum T[] ———
k)
e Stratum IV = = — = = — —=
g §0 \
s SCralum V et cmmm— e
§ 40 A
\
5 30
5 (%? —t-=. —Q--—o--o-—.‘...\
: AN
< 10 T
PN
0 - ! v T T T . oo r —_—
10 15 20 26 30 35 40 45 50
Length (cm) :

minimum length - maximum lengeh

Figure 3.--Exanple of a size conposition graph.

RESULTS

Sout heastern Al aska Regi on
The INPFC southeastern Al aska region, extending from D xon Entrance to
Cape Spencer (Fig. 11, was sanpled by 74 successful stations with 91% of the

sanpling effort in water deeper than 150 m (82 fm) (Fig. 4). The catch rates
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and species conposition data will not be representative for species caught in

wat er shal l ower than 150 mdue to the relatively small nunber of sanples taken.

Figure 4.--Stations successfully conpleted in the | NPFC sout heastern Al aska
region, July-August 1978.
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Fifty-seven fish species were encountered within this region. The rock-
fish group, of which 21 species were captured, had the highest mean catch rate
in all depths, except the 0-110 and 401-500 m depth zone, and accounted for
nearly 68% of the total catch (Fig. 5). O the rockfish caught in the South-

eastern region, harlequin rockfish, Sebastes variegatus, had the highest nean

catch rate and made up 14%of the total catch, followed by Pacific ocean perch,
S. alutus, (13%; silvergray rockfish, S. breviepinis, (11%; sharpchin rock-
fish, S. zacentrus, (10%; and the redstripe rockfish, S. proriger, (7%

(Table 6). Qher abundant species included the arrowtooth flounder, Atheresthes
stonias, which nade up 13% of the total catch, followed by Dover sole, Mcro-

stomus pacificus, (4%; sablefish, Anoplopoma finbria, (4%; Pacific halibut

(3%r and walleye pollock (1%.

Table 6.--Conposition of the rockfish catch in the I NPFC Sout heastern Al aska

region.
Speci es Per cent age Speci es Per cent age

Har | equi n rockfish 21 Shortraker rockfish 1
Paci fic ocean perch 19 Yel lowtail rockfish

Silvergrey rockfish 16 Canary rockfish

Shar pchin rockfish 15 Redbanded rockfish

Redstripe rockfish 10 Roset horn rockfish

Rougheye rockfish 7 Dusky rockfish

Yel | oweye rockfish
Dar kbl ot ched rockfish
G eenstriped rockfish
W dow rockfish

Yel | owrout h rockfish
Short spi ne thornyhead
Stripetail rockfish
Bl ack rockfish

— PO oL

Har | equi n rockfish was the nost abundant fish species encountered in this
region. Mst of these fish were taken in three large catches (Heidi-J, hauls

20, 28, and 32) at depths near 185 m (101 fm, which averaged 1,338 kg/hr



: 0-100 meters 1 station
Ratfish Catch per Unit
Species Effort (kg/hr
Ratfish 59
Rock Sole 1
60
Rock
Sole
101-200 meters 29 stations

Catch per Unit

Species Effort (kg/hr)

_ Rockfish Rockfish Group 476
Arrowtooth Flounder 59
Arrowtooth Pacific Halibut 15
' Flounder R Ratfish 14
Rex Sole 6
Other Species 17
Others 587
° © 210-300 meters 31 stations
Arrowtooth Catch per Unit
Flounder ‘ Species Effort (kg/hr)
Rockfish Group 155
Arrowtooth Flounder 58
Pacific Halibut 11
Dover Sole 11
Walleye Pollock 99
Other Species 33
277
301-400 meters 8 atations
Catch per Unit
Arrowtooth Species Effort (kg/hr)
Flounder Rockfish Group 242
Sablefish 76
Arrowtooth Flounder 75
Dover Sole 70
Rex Sole 14
Other Species 8
Others 785
401-500 meters 5 stations

Catch per Unit

Species Effort (kg/hr)

Rockfish Sablefish 61
Rockfish Group 33
Arrowtooth Dover Sole 18
Flounder Arrowtooth Flounder 18
Sablefish Rex Sole -3
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Figure 5.--Catch composition by depth 142
strata - INPFC southeastern Alaska
region.
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(2,949 Ib/hr) (Figure 6). Harlequin rockfish ranged in size from17-36 cm
(7-14 in), with only 2% of the fish longer than 35 cm (14 in) (Fig. 7).

%

Cal T o i — 2

'”y.ﬂy&am‘a o

O [HNore-Dick #39 Q

Rougheye Rockfish 675

e\l T A

. | Nore-Dick #40

;. { Rougheye Rockfish 496
o -wk Ty RN '

"’“::}‘ v ? . B
Heidi-J #32
Harlequin Rockfish 1291|>

\ (3

Heldi-J #29
Pacific Ocean Perch 1365

Heidi-J 728 '
Sharpchin Rockfish 2687 W
Redstripe Rockfish 1446

Harlequin Rockfish 1211

Heidi-J #20 ¢
Harlequin Rockfish 1511
Redstripe Rockfish 590

Figure 6. --Positions of individual species catches greater than 450 kg/hr -
I NPFC sout heastern Al aska region (catch rates in kg/hr).
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Figure 7.--Size conﬁosition and depth di stribution of - harl equi n rockfish-
I NPFC  Sout heastern Al aska region

Pacific ocean perch were encountered in all depth intervals from 100-400 m
(55-218 fm) with the highest catch rates occurring in the 201-300 m (110-164 fm)
depth interval (Fig. 8). only one large individual catch of this species
[Heidi-J, haul 29, 1,300 kg/hr (2,866 Ib/hr)] occurred in the Southeastern
Alaska region (Fig. 6). In this region, Pacific ocean perch |engths ranged
from14-48 cm(6-19 in) with larger fish occurring in deeper water. Individ-

uals larger than 35 cm (14 in) made up over 97% of the catch in the 301-400 m
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Figure 8. --Size conposition and depth distribution of Pacific ocean perch -
| NPFC sout heastern Al aska region
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(165-218 fm depth zone and 52%in the 201-300 m (110-164 fm) interval but
only 6%in the 101-200 m (55-109 fm) interval. In this shallower depth zone,
over half of the catch was smaller than 18 cm (7 in).

Silvergray rockfish catch rates were highest in depths from 101-200 m
(55-109 fnm) and decreased in deeper strata (Fig. 9). The only catch of this,
speci es over 450 kg/hr [Nore-Dick, haul 29, 2,366 kg/hr (5,216 Ib/hr)] occurred
in 192 m (105 fm of water (Fig. 6). Silvergray rockfish was one of the

| argest rockfish species caught, with individuals ranging up to 68 cm (27 in)

inlength. A greater proportion of large fish was caught in the shallow end

of this species' depth range, with fish longer than 50 ¢cm (20 in) nmaking up
81% of the catch in the 101-200 m (55-109 fn) depth range but only 54%in the

201-300 m (110-164 fnm) range.
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Figure 9. --Size conposition and depth distribution of silvergrey rockfish -

| NPFC sout heastern Al aska region

Shar pchin rockfish were encountered only in depths from 101-300 m (55-

164 fm) with higher catch rates occurring in the shallower half of this depth

interva

(Fig. 10).

Ei ghty-one percent of the total

catch -of this species was



17

taken in a single tow [Heidi-J, haul 28, 2,687 kg/hr (5924 Ib/hr)] in 194 m

(106 fm) of water (Fig. 6). This was one of the smallest rockfish species
captured with less than 1%l onger than 35 cm (14 in). The size distribution

was fairly constant over the depth range of this species.
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Figure 10. --Si ze conposition and depth distribution of sharpchin rockfish‘-
| NPFC sout heastern Al aska region

Redstripe rockfish are a nmediumsized rockfish and were taken principally
in the 101-200 m (55-109 fm) depth zone, with sharply reduced catch rates in
the next shallower and deeper strata (Fig. 11). The two |argest catches of this
species [Heidi-J, hauls 20 and 20, 1,151 and 1,446 kg/hr (2,537 and 3,108 |b/hr)]
were taken with even larger catches of the snaller sharpchin or harlequin rock-
fish (Fig. 6). Redstripe rockfish ranged from 25-43 c¢cm (10-17 in) in length,
with 35% of the sanpled population 35 cm (14 in) or |onger.

Rougheye rockfish (S. aleutianus) were captured only between 201-500 m
(110-273 fm with almost all of the catch coming fromthe 301-400 m (165-218 fm)
depth interval (Fig. 12). There were two large catches of this species off

the nmouth of Cross Sound (Fig. 6) at about 350 m (191 fm) depth (Nore-Dick



haul' s 39 and 401 of 678 and 496 kg/hr (1,495 and 1,093 Ib/hr).
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These | arge,

t hi ck-bodi ed rockfish ranged from28-58 ¢cm (11-23 in) in length with the

| argest fish comng fromthe 301-400 m (165-218 fn) depth interval.

Poputation greater than length {percent)
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Figure 12. --Size conposition and depth distribution of rougheye rockfish -
I NPFC sout heastern Al aska region
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Arrowtooth flounder, also comonly called turbot, was the nost abundant
non-rockfish species. They were found at fairly uniformcatch rates in all
dept hs sanpl ed except for smaller catches in the deepest stratum (Fig. 13).

The largest single catch of this species (Nore-Dick, haul 17) was made in 161 m
(88 fm) with a catch rate just under 450 kg/hr (992 kg/hr). Arrowtooth flounder
had a wide range in length (22-76 ¢cm 9-30 in) with larger fish found in the

deeper waters.
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Figure 13.--Size conposition and depth distribution of arrowtooth flounder -
I NPFC sout heastern Al aska region

Yakutat Region
The Yakutat region extends from Caps Spencer west to Cape H nchi nbrook
(Fig. 1). The eastern half of the region from Cape Spencer to Icy Bay was
sanpl ed exclusively by the Nore-Dick and the Heidi-J. Sanpling was again con-
centrated in the deeper waters with only one of the 100 successfully sanpl ed

stations in water shallower than 150 m (Fig. 14a). The western half of the
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Figure 14a.--Stations successfully conpleted in the Yakutat region (eastern
portion), August 1978.
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region fromlcy Bay to Cape H nchinbrook was sanpled solely by the Mller
Freeman which concentrated its sanpling effort in water shallower than 190 m
(Fig. 14b) because of adverse weather conditions and |ack of traw able bottom

O the 56 fish species encountered in the Yakutat region, arrow ooth
flounder were the nmost frequently taken and nade up 31% of the total fish
catch (Fig. 15) while the rockfish group, of which 13 species were taken, nade
up nearly 20% of the catch (Table 7). Qher abundant species encountered

i ncluded flathead sol e, H ppogl ossoi des el assodon; Pacific halibut; sablefish

and rex sole, Qyptocephalus zachirus. Catches of walleye pollock were |ow

t hroughout the region accounting for only 2% of the total fish catch.

Table 7. --Conposition of the rockfish catch in the INPFC Yakutat region.

Speci es Per cent age Speci es Per cent age
Silvergrey rockfish 20 Harlequin rockfish 4
Rougheye rockfish . 18 Redbanded rockfish 1l
Shortspine thornyhead 13 Blackgill rockfish -
Dusky rockfish 13 ‘ Rosethorn rockfish -
Shortraker rockfish 8 Yellowmouth rockfish -
Pacific ocean perch 8 Darkblotched rockfish -
Sharpchin rockfish 6

Arrowtooth flounder, as stated above, had the highest overall catch rate
(77 kg/hr, 170 I'b/hr) with the highest catch per effort in the 201-300 m
(110-164 fm depth interval and decreasing catch rates in both shall ower and
deeper depths (Fig. 16). The two large catches of this species [Nore-Dick
haul s 58 and 60, 812 and 551 kg/hr (1,790 and 1,215 Ib/hr)] were nade in 256
and 385 m (140 and 156 fm of water (Fig. 17). These fish ranged from 11-76 cm

(4-30 in) with a higher proportion of larger fish in the deeper depths. Fish
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Figure 14b. --Stations successfully conpleted in the Yakutat region (western
portion), Novenber 1978.



Figure 15.--Catch composition by depth
strata - INPFC Yakutat region.
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| arger than 40 cm (16 in) made up over 94%of the catch in the 301-400 m

(165-218 fm interval and 71%in the 201-300 m (110-164 fm interval but only
37% in the 101-200 m (55-109 fm depth interval.
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Figure 16. --Size conposition and depth distribution of arrowtooth flounder
| NPFC Yakut at region.

Silvergrey rockfish were taken primarily in the 101-200 m (55-109 fm
depth interval with only a trace catch in the 201-300 m (110-164 fm interval.
A single large catch (Heidi-J, haul 51) of 903 kg/hr (1,990 Ib/hr) in 196 m
(107 fm of water accounted for 91% of the catch of this species (Fig. 17).

No |l ength data were recorded for this species in the Yakutat region.

Rougheye rockfish were encountered in four of the five depth zones sanpled
but at relatively low catch rates, the largest occurring in the 301-400 m
(165-219 fnm) zone (Fig. 18). These fish ranged from22-52 ¢cm (7-20 in), with
larger fish being found in deeper water. Fish larger than 35 cm (14 in) made
up nore than 81% of the catch in the 301-400 m (165-218 fm interval, nearly

50% in the 201-300 m (110-164 fm) interval, but only 18%in the 101-200 m
(55-109 fm interval.
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Figure 17.--Positions of individual species catches greater than 450 kg/hr -
INPFC Yakutat region (catch rates in kg/hr).
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Figure 18.--Size conposition and depth distribution of rougheye rockfish -
| NPFC Yakutat region.



26

Shortraker rockfish (S. borealis) were taken in the three deeper depth

strata,

with one large catch [Nore-Dick

haul 42, 302 kg/hr (666 |b/hr)] result-

ing in a much higher mean catch rate in the deepest depth interval (Fig. 19).

These fish ranged from45-77 ¢cm (18-30 in) in length with the |argest individ-

ual's found in the 301-400 m (165-218 fm) depth interval

data are bhased on the neasurenents of a small

consi dered rough indicators of

Lengeh (1n)
25

the population's structure.

T

SEratum I seeecs e o v s sancecsos

Stratum II

Stratum [!]-—m—— o smt——— e c——

Stratum IV mm —= oo o o e v -

~4-1-1-1

Population greater than langth (percent}

o
P
Pt e e |

40

T T i
55 60 65
Length (em)

STRATUM 1

0-100m
(0-54£m)

STRATUM II
101-200m
(55-109fm)

STRATUM 111
201-300m
(110-164 £x)

STRATUM 1V
301-400m
(165-218fm)

STRATUM V
401-500m
(219-273fm)

Because the length

number of fish, they can only be

Trace

4 13
H (29)

] 0z
Gl e

1
klg/hr
(1b/hr)

[
CPUE

Figure 19.--Size conposition and depth distribution of shortraker rockfish -
| NPFC Yakutat region.

Fl at head sol e was the second nost abundant flatfish encountered in the

Yakut at ar ea.

The hi ghest nean catch rate of this species was in the 101-200 m

(55-109 fm) depth interval with catches decreasing in both shallower and

deeper depths (Fig. 20).

haul

In the Yakutat area,

The largest single catch of flathead sole [Nore-Dick

56, 2,696 kg/hr (5,944 |Ib/b)] occurred,in 219 m (120 fm of water (Fig. 17).

this species ranged from22-47 cm(9-19 in) in length,

with 98% I onger than 30 cm (12 in).
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Figure 20.--Size composition and depth distribution of f|athead sole - |NPFC
Yakut at region.

Dover sole appeared to be fairly evenly distributed at [ ow density through
the three deepest depth strata (Fig. 21) and ranged from 33-55 cm (13-22 in)

inlength with larger individuals in the deeper depths.
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Figure 21. --Size conposition and depth distribution of Dover sole - INPFC
Yakutat region.
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Kodi ak Regi on

The Kodi ak regi on extends from Cape H nchi nbrook west to Cape Trinity on

Kodiak Island (Fig. 1). The area was surveyed by the Nore-Dick, Heidi-J, and

Mller Freeman with 53 successfully conpleted stations (Fig. 22). Sanpling

effort was concentrated in the shallower depth intervals due to adverse weat her
conditions which resulted In only four stations being sanpled in water deeper

than 300 m

1S5 COW.
S8 30N

CHIRIKOF

SS QO
1565

——=— = = = T 55 00N
1S4 00w 152 0ow 150 30w

gl

Figure 22.--Stations successfully conpleted in the | NPFC Kodi ak and Chirikof
regions, Septenber-Cctober 1978.
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O the 57 fish species encountered in the Kodiak region, walleye pollock
had the highest nean catch rate (Fig. 23) with 11 stations producing pollock
catch rates greater than 450 kg/hr (Fig. 24). The rockfish group, of which
only nine species were encountered in the Kodiak region, nade up only 6% of
the catch (Table 8). There were, however, a few |arge catches of rockfish,
particul arly rougheye, in the 401-500 mdepth interval. 'Qher abundant species

caught included Pacific cod, Gadus macrocephal us, which made up 9% of the total

catch, arrowtooth flounder (5%, rock sole (5%, and Pacific halibut (4%.

Table 8.--Conposition of the rockfish catch in the I NPFC Kodi ak region.

Speci es Per cent age Speci es Per cent age
Rougheye rockfish 56 ‘ Dusky rockfish 1
Shortraker rockfish 15 Northern rockfish -
Shortspine thornyhead 15 ‘ Yellowtail rockfish -

~ Pacific ocean perch 8  Yelloweye rockfish -
Harlequin rockfish 4

VMl | eye pollock domnated the catches in the Kodiak region, naking up
nearly 57% of the total fish catch. The catch rates for pollock were highest
in the 0-100 m (0-54 fm) depth interval and decreased with depth (Fig. 25). As
shown in Figure 24, the biggest of many |arge catches of pollock in this area
were two trawl tows on mddle Al batross Bank [Nore-Dick, hauls 94 and 95, 6,500
and 4,200 kg/hr (14,330 and 9,259 Ib/hr)]. These fish ranged from 21-74 cm
(8-29 in) with larger individuals being found in deeper depths; pollock |arger
than 40 cm (14 in) made up 90% of the catch in the 201-300 m (110-164 fm
depth interval and 50%in the next shallower interval but only 5% in the shal-

| onest stratum



Figure 23.--Catch composition by depth
strata - IHFFC Kodiak region
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Figure 25. --Size conposition and depth distribution of walleye pollock -

| NPFC Kodi ak region.

Paci fic cod were the second nost abundant fish species encountered in

the Kodiak area. Their highest apparent abundance occurred in the 101-200 m

(55-109 fm) depth interval with smaller catch rates in the two adjoining strata

(Fig. 26). The largest single catch of this species [Heidi-J, haul 102,
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Figure 26. --Size conposition and depth distribution of Pacific cod - |NPFC

Kodi ak region.
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1,024 kg/hr (2,257 Ib/hr)] was made in 135 m (74 fm) of water (Fig. 24). Cod
were the |argest commonly encountered fish with individuals up to 83 cm (33 in)
inlength. Cod in the shallowest depth interval weregenerally smaller, wth
only 4% onger than 50 cm (20 in) conpared to 81%and 860 in the 101-200 m
(55-109 fm and 201-300 m (110-164 fnm) depth intervals.

Rougheye rockfish were the dom nant rockfish in this area with the highest
catch rates in the 401-500 m (219-273 fm) depth interval and decreasing catches
in shallower strata (Fig. 27). The largest catch of this species [Nore-Dick,
haul 85, 1,264 kg/hr (2,787 Ib/hr)] was made at a depth of 402 m (220 fm) (Fig.24).
These fish ranged from 20-62 cm (8-24 in) with a fairly uniformsize distribu-
tion over all depths except for several large [>52 c¢cm (20 in)] individuals

taken in the 301-400 m (165-218 fn) depth interval.
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Figure 27.--Size conposition and depth distribution of rougheye rockfish
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Arrowtooth flounder showed a nore uniform depth distribution than other
species encountered in this area with fair catch rates in all depth zones
except for the shallowest (Fig. 28). A large catch of this species [Mller
Freeman, haul 18, 557 kg/hr (1,228 Ib/hr)] was made in 172 m (94 fn) of water
(Fig. 24). More large fish, up to 67 cm (26 in) , were captured in deeper water
with fish longer than 40 cm making up 970 of the catch in 301-400 m (165-218
fm) and 80%in 201-300 m (110-164 fn), but only 37%in 101-200 m (55-109 fnj.

Length (in)
0 5 10 15 20 25 30
1 j — L .

L L L —
100 NN STRATIM 1
T 90 N Stratun [ eesvsvesves o noee 0-100n
g \ NN (0-54 Fm)
g g0 LY \‘ Stratum I
< \ NN HIZELER S &1 g — STRATUM 11
g7 N—N% 101-200m
5 g0 \_ VN SETATUR 1V mm = (55-109£m)
c ) -
2 \ Y N st v e sTRATIN 11T
3 % N ‘ 201-300m
3 \ \ A (110-164Em)
3 40 Ve S
£ 30 \ AR STRATUM IV B2
2 \ \ 301-400m i
S 2 \ \4‘ (165-218Fm)
g 0 SN STRATUM V
x SN 401-500m
or Y A Y T . Sum— (219-273fm)
0 10 20 30 40 50 60 70 80
Length {em)

Figure 28. --Size conposition and depth distribution of arrowtooth flounder -
| NPFC Kodi ak regi on.

Rock sole, Lepidopsetta bilineata, were concentrated in shallower depths,

with highest catch rates in the 0-100 m (0-54 fn) depth zone (Fig. 29). There
was a | ower proportion of larger fish in this zone with only 25% over 30 cm
(12 in) conpared to 40%in 101-200 m (55-109 fn); however, the few very large

fish encountered over 40 cm (16 in) were taken in the shallower depth interval.
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Dover sole catch rates were highest in the 401-500 m (219-273 fm) depth

i nterval

and decreased with shallower depths (Fig. 30). Over 80% of these

fish, which ranged from29-48 c¢cm (11-19 in) in length, were longer than 35 cm

(14 in)

Population greater than length {percent) ’
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Figure 29. --Size conposition and depth distribution of rock sole - I NPFC
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Chiri kof Region
The I NPFC Chirikof region extends from Cape Trinity on Kodiak Island
westward to long. 159°00' W(Fig. 1); however, sanmpling in this region, con-

ducted by the Nore-Dick, Heidi-J, and Hller Freeman, was restricted to the

most eastern portion near Chirikof Island (Fig. 22).

Twenty-four stations were successfully sanpled in the Chirikof region,
capturing 44 fish species. Walleye pollock was the most abundant species taken
and made up 50% of the total catch (Fig. 31). The rockfish group, of which

only seven species were taken (Table 9), accounted for only 5% of the catch.

Table 9. --Conposition of the rockfish catch in the INPFC Chirikof region.

Speci es Per cent age Speci es Per cent age
Rougheye rockfish 35 Harlequin rockfish 3
Shortspine thornyhead 35 Blackgill rockfish 2
Pacific ocean perch 17 Dusky rockfish 1
Northern rockfish 9

O her abundant species encountered in the Chirikof region included Pacific
cod, which made up 17% of the catch, arrowtooth flounder (6%, Dover sole
(5%, and rex sole (5%.

Wl | eye poll ock, the dom nant species in this region, were caught primar-
ily in the two depth zones between 101-300 m (55-164 fm) with only trace catches
in the shall owest and deepest depth zones (Fig. 32). O the four large pollock
catches shown in Figure 24, the largest (Heidi-J, haul 85) captured 1,284 kg/hr
(2,831 Ib/hr) in 192 m (105 fm) of water. In the Chirikof area, species ranged

from28-59 cm (11-23 in), with the average size Increasing with depth except
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Balibut 0-100 meters 3 stations
Catch per Unit
Pacific ‘ Species Effort (kg/hr)
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Y1 Pacific Cod 11
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‘ ' , 103
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Pacific Cod 145
‘Walleye ‘ Arrowtooth Flounder 20
Pollock Pacific Halibut 17
Others Rex Sole 16
Other Species _52
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Figure 31.--Catch composition by depth
strata - INPFC Chirikof region.
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Pacific Cod Pacific Cod 75
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for a fewlarge individuals [58 and 59 c¢cm (23 in)] found in the 101-200 m

(55-109 fm) depth interval. Pollock |onger than 40 cm made up 93% of the
catch in the 201-300 m (110-164 Pnm) interval but only 31%in the 101-200 m
(55-109 fm interval.
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Figure 32.--Size conposition and depth distribution of walleye pollock -
I NPFC Chirikof region.

Pacific cod in this region were taken primarily in the 101-200 m (55-
109 fn) depth interval, wth nuch smaller catches in the deeper and shal | ower
depths (Fig. 33). The only catch in this region over 450 kg/hr [Heidi-J,
haul 77, 849 kg/hr (1,872 Ib/hr)] was nmade in 150 m (82 fm of water (Fig. 24).
Cod ranged up to 82 cm (32 in) in length with fish over 68 cm (27 in) found
exclusively in the 101-200 m (54-109 fm) depth zone and fish under 31 cm
(27 in) found only in the 0-100 m (0-54 fm interval.

Arrowtooth flounder were distributed throughout all of the depth zones
sanpl ed, with higher catches in the two deepest strata (Fig. 34). Large fish,

up to 73 cm (29 in), were found primarily in the 401-500 m (219-273 fm depth
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zone where fish over 50 cm nade up 78% of the catch, conpared to only 31%
in the 201-300 m (110-164 fm interval and 2%in the,1d-200 m (55-109 fm

depth interval.
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Figure 33.--Size conposition and depth distribution of Pacific cod -
Chiri kof region.
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Rougheye rockfish catches were |ow throughout this region, except for the
301-400 m (165-218 fm stratumwhere the single successful station (Nore-Di ck,
haul 83) resulted in a catch rate of 142 kg/hr (313 Ib/hr) (Fig. 35). These

fish ranged from 38-51 cm (15-20 in) in length.
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Figure 35.--Size conposition and depth distribution of rougheye rockfish
I NPFC Chirikof region.

Dover sole were taken in all strata deeper than 100 m (55 fm, wth the
hi ghest catch rate (271 kg/hr, 597 Ib/hr) occurring at the only successful
station in the 301-400 m (165-218 fm) depth zone (Fig. 36). The Dover sole in
this region were all over 30 cm (12 in) in length with individuals ranging up
to 49 cm (19 in).

Pock sol e catches were concentrated in the shall ower depth zones and
decreased with increasing depth (Fig. 37). Catches in the 0-100 m (0-54 fm
zone consisted primarily of smaller fish with 83% less than 30 cm (12 in)

in length conpared with 14%in the 101-200 m (55-109 fnm) interval.
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SUMVARY AND CONCLUSI ONS

The results presented in this paper are useful indicators of fish popu-
lation characteristics within the limts of the survey's sanpling distribution
and gear capabilities. As mentioned before, this survey did not adequately
sanpl e depths less than 150 m (82 fm) in the INPFC Sout heastern Al aska and
Yakatat regions. Sparse sanpling of waters deeper than 300 m (165 fm) in the
two western regions, Kodiak and Chirikof, resulted in an inadequate nmeasure of
the rel ative abundance of rockfish in those regions.

Certain limtations ofthe sanpling gear should also be noted. First
the use of bottomtraw s precluded sanpling any fish nore than 30 feet off the
bottom This limtation principally influenced the sanpling of rockfish
wal | eye pol | ock, and Pacific co& species which are known to nmove up higher in
the water colum-- although the effect of gear limtation was mtigated by a
behaviorial pattern to school closest to the bottom during the daylight hours
when nost of the sanpling was done. Secondly, sone areas of ocean bottom
were too rough to be trawed, even with the protective roller gear. The stocks
in these areas, of which rockfish are a major portion, are not represented in
the results of this survey. The third limtation, nentioned earlier, is that
flatfish and other on-bottomfish were undersanpled due to the roller gear on
the footrope.

In using these survey results to, project catches froma comercial fishery,
one should keep in mnd that these traw stations were randomy l|ocated. A
directed comrercial fishery could expect catch rates closer to the |argest
i ndividual catches than to the nmean CPUEs. More specific data on the catches
and positions of each station are available fromthe Northwest and A aska

Fi sheries Center
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Results for the target species showed walleye pollock to be abundant in
the Kodiak and Chirikof regions with large concentrations of Pacific cod also
occurring in these areas. Rockfish catches were concentrated in the South-
eastern Al aska region except for the rougheye and shortraker rockfish which
occurred throughout the survey area, mainly at depths of 300 m and deeper
There were significant catches of the full size range of rockfishes, fromthe
harl equi n and sharpchin, few being longer than 35 cm to the rougheye, shortraker
and silvergrey, which were nostly larger than 40 cm  These rockfish, however,
are slow grow ng; nost species take at least 10 years to reach a length of 35 cm
and the smaller harlequin and sharpchin take as long to reach 25 cm  This
slow growth results in lower replacement rates, making a long termfishery
more difficult to sustain as has been found with the Pacific ocean perch stocks
in this area

The nost abundant and wi de-ranging flatfish encountered in this survey
was the arrowooth flounder. Though these fish were both large and abundant
they are the least desirable flatfish comercially. The nmost likely flatfishes
for comercial exploitation in this area appear to be flathead sole in the
Yakutat region, rock sole in shallow areas of the Kodiak and Chirikof regions,
and perhaps Dover sole in deeper areas of the central Qlf.

It should be noted that this survey did not cover the region fromlong.
148°00" to 151°00' which includes Portlock and Blying Banks. Nor was the
portion of the Gulf west of [ong. 156°00" included. These areas were surveyed

in the sumer of 1979 and a report of that survey is now in preparation
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