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CRUI SE 1999-01
CHARTERED F/ Vs DOM NATOR, MORNI NG STAR, AND VESTERAALEN
1999 GULF OF ALASKA BI ENNI AL GROUNDFI SH ASSESSMENT SURVEY
MAY 10 - JULY 28, 1999

The first in the new series of biennial bottomtraw surveys of GQulf of
Al aska (GOA) continental shelf and sl ope groundfish resources was
conducted from May 10 through July 28, 1999, by the Resource Assessnent
and Conservation Engi neering (RACE) Division of the Al aska Fisheries

Sci ence Center (AFSC), Seattle, Washington. Prior to the 1999 survey,
groundfish resources in the GOA had been surveyed by the RACE Division
on a triennial schedule with surveys conducted in 1984, 1987, 1990, 1993
and 1996. The triennial surveys covered the continental shelf of the
GOA in each of the 5 previous surveys but only included the continental
slope in 1984 and 1987. Beginning in 1999, the biennial bottomtraw
survey effort in Alaska will alternate between surveys of the GOA shelf
and sl ope in one year followed by surveys of the Al eutian |Islands shelf
and Bering Sea continental slope the following year. Bering Sea shelf
groundfish and crab resources will continue to be surveyed on an annua
basis. This report summarizes the general sanpling operations and
prelimnary results of the 1999 GOA shelf and sl ope bottomtraw survey.

| TI NERARY

Survey sanpling was conducted aboard the chartered commercial traw ers
Vest eraal en, Domi nator, and Morning Star. The 75-day survey period from
May 10 to July 23 was divided into four |egs of 18-19 days each. The
Vesteraal en charter period was extended an additional five days from
July 24 to July 28 to conplete stations in the eastern GOA. Sanpling
operations began near the Islands of Four Muntains (170° W1 ongitude)
and extended eastward throughout the GOA on the continental shelf and
upper continental slope to Dixon Entrance (132" 300 WI ongitude).

Sanpling occurred at pre-selected stations, or nearby alternate

stations, in depths ranging from16 mto 946 m (Figures 1 and 2).

May 10 First day of charter. Load equiprent, supplies
and sanpling gear aboard vessels in Dutch Harbor,
AK.

May 10-15 Set up vessels and conduct gear trials.

May 16 Begi n sanpling survey stations at I|slands of Four
Mount ai ns.

May 28 Arrive Sand Point, AK. Exchange scientific
per sonnel

May 29 Begin Leg 2 - Vessels depart Sand Point and resune
survey eastward.

June 16 Arrive Kodi ak, AK. Exchange scientific personnel.

June 17 Begin Leg 3 - Vessels depart Kodiak and resune

survey eastward.



July 6 Arrive Cordova, AK. Exchange scientific

per sonnel

July 7 Begin Leg 4 - Vessels depart Cordova and resune
survey eastward.

July 22 Arrive Ketchi kan, AK. Unl oad vessels.

July 23 Last day of charter for F/ V' s Doninator and
Morning Star.

July 24 F/'V Vesteraal en departs Ketchikan to conpl ete
survey stations in S. E. Al aska.

July 28 F/'V Vesteraal en arrives Ketchi kan for unl oadi ng.

OBJECTI VES

The primary focus of the biennial groundfish surveys is to build a
standardi zed tinme series of data designed to assess, describe, and
nonitor the distribution, abundance, and biol ogi cal condition of various
GOA groundfish stocks. Specific objectives of the 1999 survey were to:

1. Define the distribution and rel ati ve abundance of the principal
groundfish and invertebrate species inhabiting the Gulf of
Al aska;

2. Col l ect data to define various species-specific biological

paraneters i.e., age, sex, size, growh rates, |ength-weight
rel ati onshi ps, and feedi ng habits;

3. Col l ect integrated net configuration and position data for all
trawl hauls to obtain precise area-swept estinmates;

4. Record surface-to-bottomwater colum tenperatures; and,

5. Perform special collections as requested by cooperating research
gr oups.

VESSELS AND GEAR

Al three charter vessels are house-forward trawlers with stern ranps,
mul tiple net storage reels (mounted forward of the working deck and/ or
aft over the stern ranp), telescoping deck cranes, propeller nozzles,
and paired, controlled-tension hydraulic trawl w nches with 1,280 mto
2,190 mof 2.54 cmdi aneter steel cable. The Vesteraal en and Dom nat or
are both 38 min overall length (LOA) and powered by single, 1,700 and
2,000 continuous horsepower (HP) main engines respectively. The Mrning
Star is 45 mLOA and propelled by a 1,700 HP mai n engi ne. Each vessel
carried a full conplenent of state-of-the-art navigational and fishing
el ectronics including dobal Positioning Systens (GPS) with video
position plotters, radars, color video fish-finders, and recording depth
sounders. Geographical positioning was further augnmented by governnent
supplied mlitary-grade GPS receivers which were used to record tine,

| atitude and | ongitude along traw tracklines.

Captain Tim Cosgrove operated the Vesteraalen for the entire cruise
period. Captain Bill Klopp operated the Dominator for the first two



| egs followed by Captains Gary Hansen and Crai g Jenssen for the third
and fourth |legs respectively. Captain Jon Edson operated the Mrning
Star for the first two legs followed by Captain Scott Cark for the | ast
two | egs.

St andard RACE Divi si on Pol y-Nor’ eastern hi gh opening bottomtraw s,
rigged with roller gear, were used exclusively for sanpling the sel ected
survey stations. Experinental sanpling was conducted with reinforced
Pol y- Nor’ eastern nets equipped with tire gear at sites previously found
to be too rugged for the standard roller gear traw however these data
were not used to estinmate relative abundance and bi omass. Gear
specifications of the standard traw included: a 27.2 m headrope with
twenty-one 30 cmdianeter floats, and a 24.3 m 1.3 cmdianeter |onglink
all oy chain “fishing line” attached to a 24.9 m 0.95 cmdi aneter 6 x 19
gal vani zed steel wire footrope. The roller gear was 24.2 mlong and
constructed of 1.9 cmdianeter 6 x 19 gal vani zed steel wire rope and 36
cm rubber bobbins separated by a solid string of 10 cm rubber disks. In
addition, 5.9 mwre rope extensions with 10 cmand 20 cm rubber disks
were used to span each lower flying wing section. The fishing

di mensi ons of the traw s were nmeasured using Scanmar! acoustic net
mensur ati on equi pnent.

Survey trawls were constructed of 12.7 cm stretched-nmesh pol yet hyl ene
web with a 3.2 cmstretched-nesh nylon liner in the codend. Net rigging
consisted of triple 54.9 m 1.6 cmdi ameter gal vani zed wire rope
dandyl i nes. Chain extensions to the dandylines were 46 cmand 23 cm at
t he headrope and side panel attachments, respectively. Steel V-doors
with dinensions of 1.83 x 2.74 m and wei ghing approxi mately 800 kg each
were used to open the net.

SURVEY AREA

The GOA biennial survey area is dom nated by the continental shelf
(depths to 200 m) which is crossed by nunerous gullies or troughs, sone
as deep as 300 m The continental shelf represents approxi nately 71% of
the 319,884 knt survey area with associated gullies representing an
additional 17% The width of the shelf area varies from approxi nately
18.5 kmin the Unal aska |sland- Islands of Four Muntains region to 185
km of f the Kenai Peninsula (Figures 1 and 2). Irregular bathymetric
features along with an extensive and conpl ex shoreline region, provide a
rich diversity of habitat types for many juvenile and adult groundfish
such as wal | eye pollock (Theragra chal cogramm), Pacific cod (Gadus

macr ocephal us), juvenile sablefish (Anoplopoma finbria), a wide variety
of flatfish species including Pacific halibut (H ppogl ossus stenol epis),
rockfish species such as Pacific ocean perch (Sebastes alutus), and nmany
i nvertebrates including several comrercial crab species, scallops, and
pandal i d shrinp.

The continental slope (excluding major gullies) between the depths of
200 mand 1,000 mrepresents approximtely 12% of the survey area.

! Reference to trade names does not imply endorsement by the National Marine Fisheries
Service, NOAA.



Oten steep and rugged, the slope region provides habitat for species
such as rougheye and shortraker rockfishes (Sebastes al eutianus and S.
borealis), adult sablefish, shortspine thornyheads (Sebastol obus

al ascanus), Dover sole (M crostonus pacificus) and grenadiers
(Macrouri dae) .

SURVEY DESI GN AND METHODS

The GOA survey region was divided into 59 strata based on bathynetry,
maj or geographic features, and International North Pacific Fishery

Commi ssion (I NPFC) regulatory areas. Strata range from near-shore areas
adj acent to coastlines on the continental shelf to 1,000 m depths on the
upper continental sl ope.

As in past years, a stratified random survey design was enployed in the
1999 biennial survey. A nodified Neyman optinmum al |l ocation strategy
based on data fromthe 1990, 1993 and 1996 triennial surveys was used to
all ocate effort between strata. Neyman optinum allocation cal cul ati ons
were made for each of the principal groundfish species in each survey
year based on that year’s survey data and the estimated tinme to perform
atowin a given stratumas the cost variable (deeper tows take |onger
to execute, therefore cost nore). A nean of the resulting proportions
was then calculated, resulting in an estinate of optimal allocation for
each of the principal groundfish species. A weighted nean of these

val ues was then cal cul ated usi ng each species’ nean bi onass as the

wei ghting variable. Wthin each major depth interval (1-100 m 101-200
m etc.), the nunber of stations was then sumred resulting in an opti mal
al l ocation between depth intervals. This nunber of tows was then
real l ocated between strata, proportional to the area of each stratum so
that the sanpling density was constant within each depth interva

t hroughout the survey area.

The target duration for on bottomtine for a standard traw haul was 15
mnutes. Trawing tine on bottomwas estinmated during the tow using
real -time net configuration data (w ngspread and headrope hei ght)
acoustically transmtted to the vessel. GPS data were collected every
two seconds throughout the tow. Tenperature and depth were recorded
every six seconds by a bat hyt hernograph attached to the trawl headrope.
A bottom contact device, based on a tilt sensor attached to the fishing
line to detect contact with the bottom collected data every six
seconds. The final tow durations, start and end times and geographi cal
positions were estinmated fromall information collected fromeach tow

The operational guidelines for conpleting a standard survey tow were:

1. 15 minutes towing tinme (distance fished approxinmately 0.74 nm
or 1.4 kmat a speed of approxinately 3 knots).

2. Appropriate towing wire deployed as specified in the scope
table. The goal of each tow was to not exceed 10 m of depth
change over the 15 minute towing period. |In areas where this was
not possible, trawml warp was adjusted during the towto reflect

t he changi ng depth.



3. Net nensuration indicates fishing gear operating within norna
limts of 16 mbetween traw w ngtips and 6.8 m headrope hei ght
taking into account that the net width tends to increase and net
hei ght decreases with increased amount of depl oyed cable.

4. Survey gear in continuous contact with the bottom
5. No hang ups, gear damage or gear conflicts (e.g. crab pots).

Catches were sorted to species, weighed and enunerated according to
standard AFSC and RACE Division protocol. Extensive size conposition
data were collected with barcode based recordi ng devi ces and downl oaded
to conputer database files after each tow. A variety of biological data
i ncludi ng age structures (nostly otoliths), |engths, and weights of

i ndi vi dual specinmens were collected and entered in the conputer

dat abase.

Speci al collections conpleted in cooperation with other research units,
agenci es and educational institutions included:

. Ti ssue sanpl es from sel ected rockfish speci es (Sebastes) and
I i ngcod (Ophi odon el ongatus) to exam ne stock structure and
popul ati on genetics (AFSC, Auke Bay Laboratory).

. Heart sanples from Pacific ocean perch, northern rockfish
(Sebastes borealis) and rougheye rockfish as part of a coast-w de
genetic study (AFSC, Auke Bay Laboratory).

. Egg- masses deposited by bigmuth scul pins (Hemtripterus bolini)
to augnent early life history devel opnent studies (AFSC, RACE
Di vi si on).

. Crust acean speci nens of the genus Argulus which typically

parasitize various groundfish and sal mon speci es (Southern
I1linois University).

. Snai | fi shes (Liparidinae), |unpsuckers (Cyclopterinae) and popeye
grenadi ers (Coryphaenoi des ci nereus) for species identification
verification and other special studies (AFSC, RACE Division).

. Spiral intestines fromBathyraja and Raja skates for parasite
studies (University of Connecticut).

. Stomachs of nmjor groundfish species (AFSC, Resource Ecol ogy and
Ecosyst em Model i ng Program

RESULTS

Sampling proceeded fromwest to east. In the Shumagi n and Sout heastern
| NPFC ar eas, an equal nunber of stations fromeach stratumwere randomnly
assigned to each of the three vessels after accounting for tows deeper
than 700 m bei ng sanpl ed excl usively by the Moxrning Star and stations
bet ween 500 m and 700 m bei ng sanpled equally by the Mrning Star and
Domi nator. Stations in the Chirikof, Kodiak and Yakutat |NPFC areas



were assigned to mnimze the running time between stations for each
vessel. Sone pre-assigned stations were not sanpled due to unsuitable
bottom conditions. In cases where traw able bottom could not be found
at a given station, a pre-selected alternate |ocation was sanpled. O
the 832 attenpted standard survey tows, 764 tows were successfully
completed ranging in depth from16 mto 946 m

Sea surface tenperatures and bat hyt her nograph recordi ngs were col |l ected
at nearly every traw site. The average sea surface tenperature for the
entire survey period was 8.0°C with tenperatures increasing from4.1° C
in My, to 7.1° Cin June and 11.5° Cin July. The nean bottom
tenperature for the survey period was 5.1° C with tenperatures
increasing froman average of 3.6°C in May to 5.0° Cin June and 5.8° C
in July. Bottomtenperatures decreased with increasing depth from5.2°
C at depths shallower than 100 mto 3.2° C between 900 and 1, 000 m of
bott om dept h.

Summari zed total catch data indicate that arrowtooth flounder

(At heresthes stom as), Pacific ocean perch, Pacific halibut, walleye
pol l ock and gi ant grenadiers (Al batrossia pectoralis) were the dom nant
species in traw catches (Table 1) representing a conbined 63 percent of
the 338,932 kg total survey catch. Pollock, with 10 percent of the
total survey catch, was nobst abundant in the Western Qulf where it
conprised 30 percent of the catch. Pollock abundance declined sharply
in the Central and Eastern Gulf representing only 4 percent of the
survey catch of each area. Arrowtooth flounder, the nost abundant
species in the survey, accounted for 22 percent of the total survey
catch and ranked 2™ in the Western GOA and 1% in the Central and
Eastern GOA. Pacific ocean perch representing 12 percent of the tota
survey catch ranked 6'" in the Western GOA, and 2" in the Central and
Eastern Gulf. Pacific halibut with 10 percent of the total catch ranked
4th 3'9 and 5'" in the Western, Central and Eastern Qulf areas. Pacific
cod with 5% of the survey catch ranked 5'" and 6'" in the Wstern and
Central @ulf and 14'" in the Eastern Gulf.

Throughout the survey, biological data were collected froma w de

vari ety of species (Table 2) with | ength neasurenents being the nost
common. Nearly 219,000 fish representing 74 species were neasured for

I engt h i ncludi ng approxi mately 56,000 arrowtooth flounder, 24,000
pol | ock, 18, 000 shortspine thornyheads, 16,000 fl athead sole, 13,000
Paci fic ocean perch and 12,000 Rex sole (Table 2). Approximtely 11, 000
otoliths were collected from22 species along with 12,000 | engt h-wei ght
observations representing 39 species. In addition, over 2,400 stomach
sanpl es were collected fromfour major predator species: arrowooth

fl ounder, Pacific cod, Pacific halibut, and walleye poll ock.



Scientific Staff and Affiliationsfor the 1999 Gulf of Alaska Biennial Groundfish Assessment Survey

Legl Leg?2 Leg3 Leg4
Dominator Eric Brown! Eric Brown Bill Flerx Michael Martin

Raobin Harrison Dennis Benjamin Mark Wilkins Scott McKillip

Nate Raring H. MacConnell ® Ron Dotson ’ Larry Haaga

Mark Nelson 2 Elaina Jorgensen Cassie Hayes Roger Clark

Roger Clark Cassie Hayes GeanaTyler 2 Chris Lunsford ®

Elaina Jorgensen Roger Clark Amy Hays’ Dean Courtney °
Vesteraalen Skip Zenger Mark Zimmermann Ken Weinberg Jay Orr

Frank Shaw Lyle Britt Bob Lauth Bill Flerx

Jim Stark Sarah Gaichas? Elaina Jorgensen Ron Dotson ’

Paul Von Szalay CarlaCurrens® Lyle Britt LisaBritt

Scott Casey 3 Scott Casey * Chris Johnston ? Jim Stark

Brian Frye* Linc Freese® Hillary Emberton 3 Hillary Emberton 3
Morning Star Bill Flerx Bob Lauth Michael Martin Robin Harrison

Ron Payne Jay Orr Skip Zenger Dave Clausen ®

Gary Mundéll Ron Erickson Nate Raring Delsa Andrel 2

Shane Capron ® Nate Raring Paul Von Szalay Steve Syrjala

ChrisMah * Joe O'Malley Bill Rugen Bob Van Syoc *

Mike MacEwan Paul Spencer 2 Mike MacEwan Kate Shaw 8

1. Resource Assessment Conservation Engineering Division (RACE) employee unless otherwise indicated
2. Resource Ecology Fisheries Management Division, Alaska Fisheries Science Center, Seattle, WA.

3. International Pacific Halibut Commission, Seattle, WA.

4. Cdifornia Academy of Sciences, San Francisco, CA.

5. Auke Bay Laboratory, Auke Bay, AK.

6. Visiting Scientist, University of South Carolina

7. Southwest Fisheries Science Center, La Jolla, CA.
8. Visiting Scientist, University of Kansas

An additional 5-day extension was conducted by the Vesteraalen. Scientific staff included Michael Martin as FPC, Robin Harrison, Paul Von Szalay,
Roger Clark and Mike MacEwan.



