January 30, 1994

CRUl SE RESULTS

CHARTERED VESSEL CRUI SE NO. 93-1
F/'V ARGOSY, F/V ALSEA, AND F/V PROGRESS
1993 GULF OF ALASKA TRI ENNI AL GROUNDFI SH ASSESSMENT SURVEY
JUNE 2- SEPTEMBER 8, 1993

The fourth conprehensive triennial bottomtraw survey of western
and central @l f of Al aska (G0A) groundfish resources was
conducted by the Resource Assessnent and Conservation Engi neering
(RACE) Division of the Al aska Fisheries Science Center (AFSC)
fromJune to Septenber 1993. Previous surveys in this series
were conducted in 1984, 1987, and 1990.

OBJECTI VES

The primary focus of the triennial groundfish surveys is to
continue a standardi zed tinme series designed to assess, descri be,
and nonitor the distribution, abundance, and bi ol ogical condition
of various @ulf of Al aska groundfish stocks. The specific

obj ectives of the 1993 survey were to:

1. define the distribution and rel ative abundance of the
princi ple groundfish and comrercially-inportant invertebrate
species that inhabit the western and central GQulf of Al aska;

2. obtain data to estimate the absol ute abundance of sel ected
groundfi sh speci es;

3. collect data to define various biological paraneters i.e.,
age, sex, size, growh, |ength-weight relationships, feeding
habits, and age conposition;

4. collect integrated net configuration and position data for
all trawl hauls to obtain precise area-swept estinates;

5. collect bottom (headrope depth), and sea-surface tenperature
data; and,



6. obtain ancillary data and specinen col |l ections as requested
by cooperating research groups.
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VESSELS AND GEAR

The survey was conducted aboard the chartered comercial traw ers
Argosy, Alsea, and Progress fromJune to Septenber 1993. The
Argosy is 37.95 m (124 ft 6 in) in overall length, 13.71 m (45 ft)
wi de and powered by a single main engine generating 1,750

conti nuous horsepower. Deck equi pnent included paired hydraulic
wi nches with 1,646-m (800-fm of 2.54-cm (1-in) cable per drum
nmount ed on the main deck, two hydraulic net reels (one nounted
over the stern ranp and the other nounted forward on the working
deck), and two gilson wi nches nounted on the main boom for
pulling/lifting. The Alsea is 38.05 m (124 ft 10 in) in overal
length, 13.71 m (45 ft) wi de and al so powered by a 1, 750 conti nuous
hor sepower single main engine. Deck equipnent included paired
hydraulic trawl wi nches with 1,463-m (900-fm of 2.54-cm (1-in)
cabl e per drum nmounted on the bridge deck, two hydraulic net
reels configured as previously noted, and two gil son wi nches
nmount ed on the main boomfor pulling/lifting. The Progress is
35.42 m (115 ft) in overall length, 9.29 m(30.5 ft) w de and
powered by a single nain engine generating 1,285 conti nuous

hor sepower. Deck equi prment i ncluded paired hydraulic traw

wi nches | ocated on the working deck with 1,219-m (650-fm of
2.22-cm (7/8-in) cable per drumand two hydraulic net reels

and gilson w nches configured the sane as the Argosy and Al sea.

El ectroni ¢ equi pment on all vessels consisted of Trinble Navtrak!
d obal Positioning System (GPS) receivers, Loran C receivers with
converters for geodetic positions, video plotters, dual radars,
singl e band and VHF radi os, paper and color video fish finders.

Al l vessel s used standard RACE Division Poly-Nor'eastern high
opening bottomtrawl s rigged with rubber bobbin roller gear
(Figure 1). Gear specifications included a 27.2-m (89-ft 1-in)
headrope with twenty-one 30-cm (12-in) dianeter floats, and a
24.3-m (79 ft-7 in) chain "fishing line" attached to a 24.9-m
(81-ft 7-in) .95-cm (3/8-in) dianmeter 6 X 19 gal vani zed wire
footrope. The roller gear was 24.2 m (79 ft 6 in) long and
constructed of 1.91-cm (3/4-in) dianmeter 6 X 19 gal vani zed

W re rope, 36-cm (14-in) rubber bobbins separated by 10-cm
(4-in) rubber disks. In addition, 5.9-m (19-ft 6-in) wire
rope extensions with 10-cm (4-in) and 20-cm (8-in) rubber

di sks were used to span each | ower flying-w ng section

Trawl s were constructed of 12.7-cm (5-in) stretched-nesh

pol yet hyl ene web with a 3.2-cm (1-1/4-in) nmesh nylon liner in
the codend. Net rigging consisted of triple 54.84-m (180-ft)
1.59-cm (5/8-in) dianmeter gal vani zed wire rope dandyli nes.

Ref erence to trade nanes or commercial firns does not constitute
endorsenent by the National Marine Fisheries Service, NOAA
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The dandylines were rigged with 22.9-cm (9-in), 45.7-cm
(18-in), and 60.7-cm (24-in) chain extensions to the
headr ope, side, and bottom w ng attachnents, respectively.
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Steel V-doors, nmeasuring 1.83 mx 2.74 m(6 ft x 9 ft) wei ghing
approxi mately 800 kg (1,700 I b) each were used. The fishing

di rensions of the trawls were neasured aboard each vessel using
Scanmar acoustic net nensuration equi pnment.

Seawat er tenperature profiles were collected by all vessels at
nmost sanpling sites using a headrope nounted Ri chard Branker
Research Ltd. nodel m cro-bathythernograph (MBT). Al
acconpanyi ng sea-surface tenperature observations were

t aken usi ng bucket thernoneters.

| TI NERARY

The Al sea and Argosy were rigged for survey operations from

June 2-3 and departed Dutch Harbor, Al aska, on June 4. Schedul ed
port calls were nmade by both vessels on June 24 in Sand Point,

Al aska, and on July 16 at Kodi ak, Al aska. The Al sea broke its
propel l er shaft on August 6 and was towed to Seward, Al aska, on
August 7 by the Argosy for repairs. The Argosy departed Seward,
Al aska, August 8 and conpleted its assigned survey stations,
arriving in Kodiak, Al aska, on August 23. Due to the prolonged
period anticipated to return the Alsea to service, the contractor
provided the F/V Progress to conplete the charter. The Progress
departed Seward, Al aska, August 16, conpleted the unfinished

Al sea stations and arrived in Kodi ak, Al aska, on Septenber 8.

SURVEY AREA

The central and western GOA triennial survey area is dom nated
by the continental shelf, which is generally shallower than

200 mand varies in width fromapproximately 10 nm in the Fox

| sl ands region to nearly 100 nm off the Kenai Peninsula and
Kodi ak Island (Figure 2). Representing approximtely 90% of the
76,000 nm ? survey area, the continental shelf is transected by
numer ous 100- 300 m troughs or gullies which extend fromthe outer
shelf to the coast. These bathynetric features, along with an
extensive and conpl ex shoreline region, provide a rich variety
of habitat types for many juvenile and adult groundfish such as
wal | eye poll ock (Theragra chal cogramm), Pacific cod (Gdus

macr ocephal us), flatfish species such as Pacific halibut

(H_ppogl ossus stenol epis), rockfish species such as Pacific
ocean perch (Sebastes alutus) and many invertebrates including
several commrercial crab species, scallops, and pandalid shrinp.

The continental slope between 200 m and 500 mrepresents
approximately 10% of the survey area. Oten steep and rugged,
the continental slope provides habitat for several inportant
rockfish speci es—adult sabl efi sh (Anopl opona finbria), shortspine
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t hor nyheads ( Sebast ol obus al scanus), and grenadi ers (Macrouri dae).
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SURVEY DESI GN AND METHODS

A stratified random sanpli ng design devel oped in 1984 was used
for the 1993 survey. The continental shelf region was divided
into 24 sanpling strata—based primarily on the 100 m and 200 m
dept h contours and geographi cal features such as banks, gullies,
and flats. The 100 to 200-m 200 to 300-m and 300 to 500-m
depth intervals, which formnarrow bands al ong the outer edge

of the continental shelf, were divided into four strata, each
according to the International North Pacific Fisheries Conmm ssion
statistical boundari es.

The survey area was overlaid by gridpoints defining the centers
of squares nmeasuring 5 x 5 nm. Stations to be sanpled were
randomy selected fromthis grid. Strata were assigned one of
three sanpling densities based on the coefficients of variation,
mean catch per unit effort, and sanpling densities for all fish
speci es conbined fromthe 1984, 1987, and 1990 surveys. The 1990
survey results were given nore weight in this process than the
previ ous surveys. A total of 748 preselected stations were
randomy generated for the survey.

Trawl tows were 30 minutes in duration. Efforts were nade to

mai ntain each tow at a constant depth. In cases where depths

i ncreased or decreased during a tow, trawl warps were adjusted
accordingly. Fishing effort and trawl perfornmance were noni -
tored and evaluated with an integrated data coll ection system
consisting of real-tinme traw configuration using headrope and

W ng-tip nounted (Scanmar) sensors, geographical positioning
(using the Trinble GPS), and a MBT (tine-tenperature-depth) unit
mounted to the trawl headrope. Al data were downl oaded to a PC
and anal yzed with a program ( SCANPLOT) devel oped by RACE Divi sion
researchers. Catches were sorted to species, weighed, and
enunerated. A variety of biological data (age, |ength, sex,

wei ght, and maturity of individual specinmens) were coll ected.
Speci al requests were also fulfilled for stomach, tissue, and
whol e-fi sh sanpl es.

RESULTS

Al nost all of the 748 preselected stations were visited, but not
all sites were sanpled—primarily because of unsuitable bottom
conditions. Successful trawls ranging in depth from20 to 513 m
were achieved at 623 of the 674 stations attenpted, an increase
of 23% over the 508 stations conpleted during the 1990 survey
(Figure 3). Sea-surface tenperatures were observed at 637
stations, and 621 bottom tenperatures were obtained with

t he headrope nmount ed bat hyt her nogr aph.
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A total of 109 fish species were identified in survey catches.

In addition to the groundfish species, catches al so contained
representatives fromnunerous invertebrate orders. The types

and nunbers of biological data collected fromfish are sumari zed
in Table 1. Age structures will be read by the Age Determ nation
Unit of the AFSC in Seattle.

In terns of total nunbers, Arrowtooth flounder (Atheresthes

stomi as) was by far the predom nant species in the survey area.
O her inportant catch conponents included wall eye poll ock,

Paci fic ocean perch, flathead sol e (Hippogl ossoi des el assodon),
rock sole (Pleuronectes bilineatus), rex sole (Errex zachirus),
Pacific cod, and northern rockfish (Sebastes polyspinis).

Over 237,000 |l ength-frequencies were taken from 39 fish species
along with 6, 828 age structures, 6,423 | engt h-wei ght neasurenents,
677 maturity determ nations, and 5, 756 preserved stomachs.

For further information contact Dr. Gary Stauffer, Director,
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Resource Assessnent and Conservati on Engi neering Division,
Al aska Fisheries Science Center, National Mrine Fisheries
Service, 7600 Sand Point Way NE., Building 4, BIN C15700,
Seattle, WA 98115-0070. Tel ephone (206) 526-4170.
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STAFFI NG FOR 1993
GULF OF ALASKA TRI ENNI AL SURVEY

ALSEA ARCEY
LEG | LEG |
DATES: JUNE 2-24 DATES: JUNE 2-24
PCRTS. Dutch Harbor, AK-Sand Point, AK PCRTS. Dutch Harbor, AK-Sand Point,
FPC Eric Brown, AFSC FPC WIliamFl erx, AFSC
Robi n Harrison, AFSC Jim Stark, AFSC
Ronal d Payne, AFSC M chael Martin, AFSC
N ck Hodges, AFSC Sand Borrego, AFSC
Mei - Sun Yang, AFSC Larry Haaga, AFSC
Mar k Zi mrer mann, AFSC
LEG 11 LEG 11
DATES: JUNE 25-JULY 16 DATES: JUNE 25-JULY 16
PCRTS. Sand Point, AK-Kodiak, AK PCRTS: Sand Poi nt, AK-Kodiak, AK
FPC Mchael Martin, AFSC FPC Peter Munro, AFSC
Gary Mundel |, AFSC Theresa Turk, AFSC
Tom Ger ber, AFSC Deni se McKel vey, AFSC
Lynn Faughnan, AFSC Chris Johnston, AFSC
\Vndy Enerson, SWR Chris Settevendem e, SWR
LEG 111 LEG 111
DATES: JULY 17- AUGUST 7 DATES: JULY 17- AUGUST 7
PCRTS:. Kodi ak, AK-Seward, AK PCRTS. Kodi ak, AK-Seward, AK
FPC WIliamFl erx, AFSC FPC Robin Harrison, AFSC
Robert Lauth, AFSC Steve Syrjala, AFSC
Frank Shaw, AFSC Theresa Turk, AFSC
Sand Borrego’, AFSC Ingrid Spies, AFSC
R chard Wggi ns, AFSC M ke MacBEwan, AFSC

St ephen de Bl ois™, AFSC
LEG IV
“ Left vessel July 22
" Joi ned vessel July 22 DATES. AUQUST 8-23
PORTS: Kodi ak, AK-Kodi ak, AK

PROERESS FPC Ronal d Payne, AFSC
- Janmes Stark, AFSC

. M ke MacBwan, AFSC
DATES. AUGQJUST 16- SEPTEMBER 8 Stephen de Biois, AFSC

PCRTS: Seward, AK-Kodi ak, AK Theresa Turk, AFSC

FPC Eric Brown’, AFSC Susan Mani on, SWSC

FPC Robin Harrison™ AFSC
Gary Mundel |, AFSC
Ron Erickson, AFSC
M ke Brown, AFSC
Ki rsten Rohrbach, AFSC

* Left vessel August 31
* Joined vessel Septenber 1

Abbr evi ati ons:

FPC = Field party chief

AFSC = Al aska Fisheries Science Center, Seattle, Washington
SWFSC = Sout hwest Fi sheries Science Center, La Jolla, California
SWR = Sout hwest Regi on, Long Beach, California

AK
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Table 1.-- Bological data collected during the 1993 triennial trawl survey of the central and western Gulf

of Alaska. Abbreviations: total catch (TC), length-frequency (LF), age structure® (Age),
specimen weight (Wgt), maturity (Mat), stomach (S).

Number of observations or specimens collected

Species TC LF Age Wat M at S
Walleye pollock 96,802 31,689 1,126 1,126 13 1,163
Pecific cod 23,125 17,161 885 852 -- 1,070
Sablefish 15,338 7,124 -- -- -- 356
Arrowtooth flounder 216,075 60,098 665 664 -- 1,313
Pacific halibut 16,893 14,770 - -- -- 563
Rock sole 32,320 16,333 244 244 -- --
Flathead sole 72,568 25,652 330 330 -- 680
Rex sole 26,556 16,551 332 324 -- -
Dover sole 10,147 6,901 241 241 -- -
Sand sole 51 43 -- -- -- --
Butter sole 6,378 3,208 - -- 82 -
English sole 941 458 - -- 109 -
Yellowfin sole 19,964 2,611 - -- -- -
Alaskaplaice 256 233 - -- -- -
Sarry flounder 1,693 1,140 - -- -- -
Shortspine thornyhead 10,122 5,488 635 366 344 259
Pacific ocean perch 76,277 11,210 586 524 -- -
Northern rockfish 23,019 5,306 357 357 -- -
Rougheye rockfish 8,308 5,058 351 344 -- 280
Shortraker rockfish 399 392 335 233 -- 20
Dusky rockfish 6,275 2,503 516 516 31 -
Redstripe rockfish 168 161 - -- -- -
Silvergray rockfish 91 67 - -- -- -
Black rockfish 5 4 - -- -- -
Redbanded rockfish 95 32 - -- -- -
Yelloweye rockfish 35 10 - -- -- -
Sharpchin rockfish 5,327 541 - -- -- 52
Harlequin rockfish 4,729 1,599 - 77 98 -
Quiillback rockfish 35 33 - -- -- -
Chinook sailmon 102 44 - -- -- -
Coho salmon 9 7 - -- -- -
Pink salmon 3 1 - -- -- -
Sockeye salmon 71 12 - -- -- -
Chum salmon 178 15 - -- -- -
Atka mackerel 1,899 630 225 225 -- -
Giant grenadiers 1,528 149 - -- -- -
Lingcod 85 5 - -- -- -
Pacific herring 7,629 9 - -- -- -
Yellow Irish Lord 2,279 12 - -- -- -

! Scales and otoliths were collected from Pacific cod. Otoliths were collected from all other species.



