PRELI M NARY CRUI SE RESULTS
NOAA SHI P M1l er Freeman
CRU SE NO 97-03

ECHO | NTEGRATI ON- TRAW.  SURVEY
OF WALLEYE POLLOCK | N SHELI KOF STRAI' T

CRU SE PERI GD, AREA, AND SCHEDULE

Scientists fromthe Al aska Fisheries Science Center (AFSC)
conducted an echo integration-traw (EIT) survey of walleye
pol |l ock (Theragra chal cogranma) in the Shelikof Strait area

in the Gulf of Al aska aboard the NOAA ship MIler Freeman from
March 13-26, 1997, for a total of 14 sea days. The cruise began
in Dutch Harbor and ended in Honer, Alaska. The itinerary for
the MIller Freeman was as foll ows:

VESSEL | TI NERARY

Mar 13 Enbark scientists in Dutch Harbor and transit
to Nateekin Bay, for sphere calibration.

Mar 13-14 Transit to Shelikof Strait.

Mar 14-25 EIT survey of Shelikof Strait area.

Mar 22 Transit to Kodi ak to disenbark scientist,
enbar k personnel, resunme EI T survey.

Mar 25-26 Conduct sphere calibration; transit to Homer.

Mar 27 Di senbark scientists; end of cruise.

OBJECTI VES

The primary objectives of the cruise were to:

1) coll ect echo integration data and m dwater and bottomtraw
data necessary to determ ne the distribution, abundance,
and bi ol ogi cal conposition of walleye pollock in the area



of operations; and,

2) coll ect pollock target strength data for use in scaling
echo integration data to estinmates of absol ute abundance.

The secondary objectives of the cruise were to:

1) calibrate the 38 kHz and 120 kHz scientific acoustic
systens using standard sphere techni ques;

2) col l ect physical oceanographic data including tenperature
and salinity profiles at selected sites, and conduct
continuous nonitoring of sea surface paraneters (e.g.,
tenperature, salinity, and light |evel);

3) col |l ect stomachs from wal | eye pol |l ock, and arrowt oot h
fl ounder (Atheresthes stom as) for food habits anal ysis;

4) spawn mature pollock and culture the fertilized eggs for
| aboratory experinents on eggs and | arvae;

5) col |l ect sanples of pollock ovary tissue for studying the
i nterannual variation in fecundity;

6) col l ect genetic sanples of pollock and pacific cod (Gadus
macr ocephal us) for stock identification studies; and,

7) col l ect eulachon for a seabird foragi ng study.

VESSEL, ACOUSTI C EQUI PMENT, AND TRAW. GEAR

The survey was conducted on board the NOAA ship MIIler Freenman,
a 66 mstern trawl er equi pped for fisheries and oceanographic
research. Acoustic data were collected with a Sinrad EK500!
gquantitative echo-sounding system Sinrad 38 kHz and 120 kHz
split-beamtransducers were nmounted on the bottom of the
vessel's retractable centerboard. The centerboard was fully
extended during all scientific operations. This positioned the
transducers 9 m bel ow the surface. Al results presented here
are based on data collected with the 38 kHz transducer. Data
fromthe Sinmrad EK500 echo sounder/receiver were processed using
Sinrad BI 500 echo integration and target strength data anal ysis
software on a SUN wor kst ati on.

lRef erence to trade nanes or commercial firnms does not constitute
U S. Governnent endorsenent.
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M dwat er echo sign was sanpled with an Aleutian Wng 30/26 traw
(AWI), which is a full nmesh wing trawl constructed of nylon
except for polyethylene towards the aft section of the body and
t he codend. The headrope and footrope both neasured 81.7 m
(268 ft). Mesh sizes tapered from3.25 m (128 in) in the
forward section of the net to 8 mm (3.5 in) in the codend. The
codend was fitted with a 32 mnmm (1.25 in) liner. The AW was
fished with 82.3 m (270 ft) of 1.9 cm (0.75 in) dianmeter 8x19
non-rotational dandylines, 455 kg (1,000 Ib.) tom wei ghts on
each side, and 5 nt (53.8 ft? "Fishbuster"” doors (1,250 kg
[2,750 I b.]).

Fish on and near bottom were sanpled with a polyethyl ene

Nor' eastern (PNE) hi gh-opening bottomtraw equipped with roller
gear. The trawl was constructed with stretch nesh sizes that
ranged from13 cm (5 in) in the forward portion of the net

to 8 M (3.5 in) in the codend. It was fitted with a nylon
codend liner with a mesh size of 32 nm (1.25 in). The 27.2 m
(89.1 ft) headrope held 21 floats [30 cm (12 in) dianeter].
A24.7 m(81 ft) chain fishing line was attached to the 24.9 m
(81.6 ft) footrope which was constructed of 1 cm (0.4 in) 6 x 19
wire rope wapped with polypropylene rope. The 24.2 m(79.5 ft)
roller gear was constructed with 36 cm (14 in) rubber bobbins
spaced 1.5-2.1 m(5-7 ft) apart. A solid string of 10 cm (4 in)
rubber di sks separated sone of the bobbins in the center section
of the roller gear. Two 5.9 m(19.5 ft) wire rope extensions
with 10 cm (4 in) and 20 cm (8 in) rubber disks were used to
span the two |l ower flying wing sections and were attached to the
roller gear. The roller gear was attached to the fishing |ine
using chain toggles [2.9 kg (6.5 I b.) each] which were conprised
of five links and one ring. The trawl was rigged with

triple 54.9 m (180 ft) gal vani zed wire rope dandylines. The net
was fished with the "Fishbuster" doors.

Most traw hauls were nonitored wwth a WesMar third wire traw
sonar attached to the headrope of the trawl. Vertical and

hori zontal net openings, depth, and tenperature at depth were
nmeasured. A Furuno wirel ess net sounder system was used on four
trawl haul s.

Vertical profile neasurenents of water tenperature and salinity
were collected at calibration sites using a Seabird CID
(conductivity/tenperature/depth) system Tenperature profile
data were al so collected by attaching m cro bathyt her nographs
(MBT) to nost traws. The acoustic Doppler current profiler
transducer cabl e was danaged i nmediately prior to the cruise and
prevent ed successful operation of the acoustic Doppler profiler
during the survey.



SURVEY METHODS

Two EIT survey passes were conducted in the Shelikof Strait

area to assess the distribution, abundance, and bi ol ogi cal
characteristics of pollock. The "Shelikof Strait area" refers
to Shelikof Strait and the area surveyed between M ddl e Cape and
Chiri kof Island. Survey transects were oriented parallel to one
another. Transects were spaced 14 km (7.5 nm ) apart except on
the western side of the Strait, where 7 km (3.75 nm ) spacing
was used (Figs. 1- 2). Geater sanpling effort was allocated to
the western side of the Strait because it has historically
cont ai ned nost of the pollock spawni ng bi omass. Transects
generally did not extend into waters | ess than about 30 min
dept h.

Survey operations were conducted 24 hours a day. Typical vessel
speed was about 11-12 knots when running transects. Echo
integration data were collected with a horizontal resolution of
about 9 mand a vertical resolution of 0.5-1 m The acoustic
system was used to collect echo-integration and in situ target-
strength data during survey operations. Estimtes of absolute
pol | ock abundance will be derived fromthe former data after
they are appropriately scal ed.

M dwat er and bottomtraw hauls were nade at selected | ocations
to identify echosign and provi de biol ogi cal sanples. Average
traw i ng speed was about 3 knots. The vertical net opening for
the mdwater AW trawl averaged about 29 m (range 25-34 m). The
PNE trawl vertical nouth opening was about 9 m (range 6-10 m.

Standard catch sorting and biol ogi cal sanpling procedures were
used to provide wei ght and nunber by species for each haul.
Pol | ock were further sanpled to determ ne sex, fork length (FL),
age, maturity (8 point scale), and body and ovary weights. An
el ectronic scale was used to determ ne wei ghts of individua
pol | ock specinmens. Fish |lengths were usually taken with a

Pol ycorder neasuring device (a conbination of a bar code reader
and a hand held conputer). Stonmachs were collected from pol | ock
and arrowt ooth flounder and were preserved in 10% formalin.

Ti ssue and otolith sanples were collected fromi ndivi dua

wal | eye pollock for Fisheries-QOceanography Coordi nated

| nvestigations (FOClI) and Al aska Departnent of Fish and Gane
genetic research. Fecundity sanples were renoved from mature
femal es and preserved in 10%formalin. Adult pollock were
successfully spawned, and the fertilized eggs were transported
to Seattle, WA, and Newport, OR where various studies utilizing
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pol | ock eggs and | arvae are conduct ed.

PRELI M NARY RESULTS

Four standard sphere calibrations were carried out in
conjunction with the survey (Table 1). Three calibrations were
conpleted prior to the cruise: on February 11 in Puget Sound,
WA; on February 28 in Captain’s Bay, Unalaska Is., AK, and, on
March 14 in Nateekin Bay, Unalaska Is., AK.  Upon conpl etion of
the cruise a calibration was conducted on March 26 in Mlina
Bay, Kodiak Is., AKL No significant differences in the 38 kHz
system paraneters were observed anong the four calibrations.

Acoustic data were coll ected between March 14-25 in the Shelikof
Strait area al ong about 2,040 km (1,100 nm ) of transect
tracklines on two passes (Figs. 1-2). Pollock acoustic
backscattering was assigned to 2 categories of echosign: 1) that
attributed primarily to pollock fromthe 1994 year class which
formed a wel |l -defined mdwater |ayer; and, 2) echosign
attributed primarily to adult pollock. A distributional plot of
t he acoustic backscattering attributed primarily to adult
pol l ock during pass 1 indicated that the densest adult poll ock
aggregations were broadly distributed around Cape Kekurnoi and
Cape Kuliak along the west side of the Strait (Fig. 3). The
greatest densities of pollock have historically been observed in
t hese areas during surveys conducted in March. Backscattering
attributed primarily to adult pollock during pass 2 was
simlarly distributed, although relatively greater scattering
was detected off Katmai Bay (Fig. 4). Most echosign from adult
pol | ock was detected within 50-100 m of the bottom Acoustic
backscattering attributed primarily to pollock fromthe 1994
year class (year class tentatively identified on the basis of
fork length, otolith age data not yet available) during passes 1
and 2 was often detectable as a well-defined, md-water |ayer
about 150-200 m bel ow the surface. This |ayer existed from
Sitkinak Strait to about Uyak Bay, although during pass 2 sone
fish were al so found near Cape Kuliak (Figs. 5-6). Sone 2-year-
old fish likely occurred in the md-water |ayer, based on the

size distribution data fromthe |ayer, although this will need
to be confirmed with the otolith age data when they becone
avai | abl e.

Bi ol ogi cal data were collected at 16 AWI m dwater and 14 PNE (5
conducted in mdwater) bottomtraw |ocations (Tables 2-3,

Fig. 1). The size conposition of pollock varied in different
regions of the survey area (Fig. 7). The nunbers of age-3
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pol l ock (nodal FL range 26-28 cn) exceeded the catch of ol der
pollock in all tows that targeted the m d-water |ayer in the
survey area. The near-bottomtows conducted in the southern
Strait area caught nostly age-3 pollock, with varying amounts of
age-1 (nodal FL range 12-13 cm) and adult pollock (nodal FL
range 37-53 cn). Tows made between Cape Kekurnoi and Kui kpal ik
| sland on the western side of the Strait caught nostly adult
pol |l ock (nodal FL range 50-55 cn

Pol | ock was the dom nant fish species captured in mdwater traw
haul s, conprising 93.8% by wei ght and 79. 2% by nunbers of the
total catch (Table 4). Eulachon (Thal ei chthys pacificus) was

t he next nost common species caught (20.5% by nunber) and were
primarily associated with tows occurring wthin 50 mof the
bottom sout h of Cape Kekurnoi. Pollock ranked first in weight
and nunbers anong fishes captured in bottomtraw hauls

(i ncludes m dwat er and on-bottom haul s), conprising 93. 4%

and 89.4% respectively (Table 5). Arrowtooth flounder (3.3% by
wei ght) and eul achon (5.7% by nunbers) were the next nbst common
speci es caught. Table 6 summarizes the special studies carried
out during the survey.

A total of 2,836 pollock were sanpled for maturity fromthe
trawl catches during the survey. No females |less than 33 cm FL
or nmales less than 25 cm FL were classified as mature (Fig. 8).
Ei ghty-ei ght percent of the femal es greater than 34 cm FL were
either in prespawning or spawning condition and only 6% were in
spent condition. The nean gonadosomatic index, defined as the
ratio of gonad weight to total body weight for mature femal es,
was 0.19 (Fig. 9).

A total of 31 successful MBT casts were made during the survey
(Table 2).

SCI ENTI FI C PERSONNEL

Dat es
Nane Nationality Posi tion Organi zati on Aboard
Chris WIlson USA Chi ef Scienti st AFSC Mar. 13-26
Dan Twohi g USA El ectroni cs Tech. AFSC Mar. 13-26

M chael Quttormsen USA Fi sh. Bi ol ogi st AFSC Mar. 13-22
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Tai na Honkal eht o USA Fi sh. Bi ol ogi st AFSC Mar. 13-26
Steve de Blois USA Fi sh. Bi ol ogi st AFSC Mar. 13-26
Kevi n Landgr af USA Fi sh. Bi ol ogi st AFSC Mar. 13-26
Tom W | der buer USA Fi sh. Bi ol ogi st AFSC Mar. 13-26
Harol d Zenger USA Fi sh. Bi ol ogi st AFSC Mar. 13-26
Lisa Britt USA Fi sh. Bi ol ogi st FCOC Mar. 13-26
AFSC - Al aska Fisheries Science Center, Seattle, WAshington

FOCl - Fisheries-Cceanography Coordi nated | nvestigations, Seattle, WAshington
For further information contact Dr. Gary Stauffer, Director,

Resource Assessnent and Conservati on Engi neering Division,
Al aska Fisheries Science Center, National

Servi ce,
Seattl e,

7600 Sand Point Way NE.

WA 98115-0070.

Mari ne Fisheries

Tel ephone (206) 526-4170.

Bui l ding 4, BIN C15700,




