June 5, 1995 F/ AKCL: MG

PRELI M NARY CRU SE RESULTS
NOAA SH P M LLER FREEMAN
CRU SE NO. 95-04

COMBI NED ECHO | NTEGRATI ON- TRAW. SURVEY
AND FOCI RESEARCH EFFORT OF WALLEYE POLLOCK | N SHELI KOF STRAI'T

CRU SE PERI GD, AREA, AND SCHEDULE

Scientists fromthe Al aska Fisheries Science Center (AFSC) and
the Pacific Marine Environnental Laboratory (PMEL) conducted an
echo integration-traw (EIT) survey (Acoustics G oup) and
recruitment study [Fi sheries-CQceanography Coordi nated |nvestigations
(FOCl) Goup] directed at wal |l eye poll ock (Theragra chal cogranma)
in the Shelikof Strait area, Gulf of Alaska. The research was
conducted aboard the NOAA ship MIler Freeman from March 15 to
April 1, 1995, for a total of 16 sea days. Areas of operation

i ncl uded the Shumagi n | sl ands and Shelikof Strait areas. The
crui se began in Dutch Harbor. During the latter portion of the
cruise, a generator failure suspended trawling operations until
the vessel was repaired in Kodiak. Changes in the scientific
party were al so nade in Kodiak. The cruise ended when the vessel
passed t hrough Uni mak Pass to begin work in the Bering Sea during
MF95- 05.

The itinerary for the Mller Freeman was as foll ows:

March 15 Enbark scientists in Dutch Harbor

March 16 Conduct one bongo tow in the Shumagi n | sl ands.
Cancel planned trawl hauls on spawni ng pol |l ock
aggregati ons due to bad weat her--proceed to
Shel i kof Strait

March 18-24 Conduct EIT survey of Shelikof Strait area

March 24 Cccupy FOCI Line 8 stations
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March 24-26 Resune EIT survey of Shelikof Strait area
March 26-27 Suspend trawl operations because of generator
failure; conplete echo integration portion of EIT
survey; transit to Kodi ak

March 28-29 Arrive Kodi ak for generator repair; exchange
portion of scientific party

March 30 Depart Kodi ak
March 31- Complete trawl portion of EIT survey; transit to
April 1 Bering Sea

OBJECTI VES

The primary objectives of the cruise were to:

1. <collect echo-integrator data and m dwater and bottomtraw
data necessary to determ ne the distribution, biomss, and
bi ol ogi cal conposition of walleye pollock in the areas of
oper ati ons;

2. collect various neteorol ogical and physical oceanographic
data including vertical profiles of tenperature and salinity
at selected sites, and continuous nonitoring of near-surface
currents, tenperature, salinity, light |levels, etc;

3. collect stomach sanples from pollock and other fish species
whi ch are considered potential predators of poll ock;

4. continue acquisition of |ong-term biological and physical
time series;

5. collect age-0 pollock sanples for diet and physi ol ogi cal
condi tion studies;

6. spawn mature pollock and rear the eggs for larval studies in
Seattl e, Washi ngton, and Newport, Oregon; and

7. collect mature pollock ovaries for fecundity studies.

VESSEL, ACOUSTI C EQUI PMENT, AND TRAW. GEAR

The survey was conducted on board the NOAA ship MIller Freeman,
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a 66-m (216-ft) stern trawl er equi pped for fisheries and

oceanogr aphi c research. Acoustic data were collected with a
guantitative echo-soundi ng system (Sinrad EK500'). The Sinrad 38
and 120 kHz split-beamtransducers were nounted on the bottom of
the vessel's centerboard. Results presented in this docunent are
based on 38 kHz data. Wth the centerboard fully extended, the
transducers were 9 m bel ow the water surface. System el ectronics
were housed in a portable | aboratory nmounted on the vessel's

weat her deck. Data fromthe Sinmad EK500 echo sounder/receiver
were stored and processed using the Sinrad Bl 500 echo-integration
and target-strength data collection and anal ysis software on a
SUN wor kst ati on.

M dwat er echosi gn was sanpl ed using a nodified Northern Gold

864 mdwater rope trawl (NET Systens, Inc., Bainbridge |Island,
Washi ngton). The trawl was constructed with ropes in the forward
section and stretch mesh sizes ranging from 163 cm (64 in)

i mredi ately behind the rope section to 8.9 cm (3.5 1in) in the
codend. It was fished in a bridleless configuration and was
fitted wth a 3.2-cm (1.25-in) nmesh codend liner. Length of the
headrope was 94.5 m (310 ft) when neasured between the attachnent
points at the breastline. Length of the footrope was 50 m

(164 ft) when neasured between the tom wei ght attachment points.
The breastlines nmeasured 79.4 m (260.5 ft). The net was fished
with 1.8-mX 2. 7-m(6-ft X 9-ft) steel V-doors [1,000 kg (2,200

I b)] and 227-kg (500-1b) tom wei ghts on each side. Vertical net
openi ng, depth, and tenperature at depth were nonitored with a
Furuno wirel ess net sounder system attached to the headrope of
the traw .

Fish on and near bottom were sanpled with a pol yet hyl ene

Nor' eastern hi gh-opening bottomtraw equipped with roller gear.
The traw was constructed with stretch nesh sizes that ranged
from1l3 cm (5 in) in the forward portion of the net to 8. 9 cm
(3.5in) in the codend. It was fitted with a nylon codend |iner
with a nmesh size of 3.2 cm (1.25 in). The 27.2-m (89.1-ft)
headrope held 21 floats [30 cm (12 in) dianeter]. A 24.7-m
(81-ft) chain fishing Iine 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
wrapped with pol ypropyl ene 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

lRef erence to trade nanes or commercial firnms does not constitute
U S. Governnent endorsenent.
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(4-in) and 20-cm (8-in) rubber disks were used to span the two

| ower flying wing sections and were attached to the roller gear.
The roller gear was attached to the fishing line using chain
toggles [2.9 kg (6.5 I b) each] which were conprised of five |inks
and one ring. The traw was rigged with triple 54.9-m (180-ft)
gal vani zed wire rope dandylines. The net was fished with 1.8-m
X 2.7-m(6-ft X 9-ft) steel V-doors [1,000 kg (2,200 Ib)].
Vertical net opening, depth, and tenperature at depth were
monitored with a Furuno wirel ess net sounder system attached to

t he headrope of the traw .

Vertical profile neasurenents of water tenperature and salinity
were collected at nost trawl stations 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. At several sites expendabl e bat hyt her no-
graphs (XBT) were used. The acoustic Doppler current profiler
was slaved to the EK500 and operated continuously throughout the
cruise in the water profiling node.

SURVEY METHODS

An echo integration-traw survey was 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 about 14 km (7.5 nm ) apart except
al ong the western side of the Strait, where 7 km(3.75 nm ) spacing
was used (Fig. 1). Geater sanpling effort was allocated to the
western side of the Strait since it has historically contai ned nost
of the poll ock spawni ng bi omass. Transects generally did not
extend into waters | ess than about 75 min depth.

Survey operations were conducted 24 hours a day. Vessel speed
averaged about 11 kts while conducting transects, although it
vari ed between 5 and 13.5 kts dependi ng upon weat her conditions.
Survey operations were schedul ed to begin near Chirikof Island but
severe weat her required skipping transect |ines between Chiri kof
| sl and and M ddl e Cape, which were instead conpleted at the end
of the survey.

The acoustic systemwas used to collect echo-integration and in
situ target-strength data during survey operations. Estimates of
absol ute pol |l ock abundance will be derived fromthe fornmer data
after they are appropriately scal ed.
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M dwat er and bottomtrawl hauls were made at selected | ocations
to identify echosign and provi de biol ogi cal sanples. Average
traw i ng speed was about 3 kts. The vertical net opening for the
m dwat er rope trawl averaged about 23 m (range 19-30 n). The
Poly Nor'eastern trawl’s vertical nouth opening was about 5 m
(range 4-6 n).

St andard catch sorting and bi ol 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, and body and ovary weights. An electronic scale
was used to determne all weights taken from i ndividual pollock
speci nens. Fish lengths were usually taken with a Pol ycorder
measuri ng device (a conbination of a bar code reader and a hand
hel d conputer). Stonmachs were collected from poll ock, Pacific
cod, and Arrowm ooth flounder and were preserved in 10% formalin.
Fecundity sanples were renoved from mature fenal es and preserved
in Glson's solution. Adult pollock were successfully spawned,
and the fertilized eggs were transported to Seattle and Newport,
where various studies utilizing pollock eggs and | arvae are
conduct ed.

PRELI M NARY RESULTS

A zig-zag trackline pattern was run near Uni mak Pass after
departing Dutch Harbor to |l ocate trawl abl e aggregati ons of
spawni ng pollock to collect eggs and m It for rearing experinments.
No fishabl e echosi gn was found. One bongo net tow was conducted in
t he Shumagi n I sl ands area. Eggs were caught in the tow, suggesting
t hat spawni ng had recently occurred. Bad weather, however,
forced the cancell ation of planned trawl hauls on spawni ng
pol | ock aggregati ons.

The survey then proceeded to Shelikof Strait, where acoustic data
were col |l ected between March 15-27 and conpri sed about 2,232 km
(1,205 nm) of tracklines (Fig. 1). N neteen trawl hauls were
conducted from March 15-26 (Table 1). A generator breakdown on
March 26 suspended traw i ng operations through the conpletion of
the survey track line on March 27. After repairs were made in
Kodi ak, six additional trawl hauls were conducted during March
31-April 1 in the southern strait area.

A distributional plot of acoustic backscattering attributed
primarily to pollock greater than age 1 is presented in Fig. 2.
(Acoustic backscatter collected conpletely south of Mddle Cape
has not yet been differentiated between adult pollock and age 1
pol l ock.) The densest adult pollock aggregati ons were broadly
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di stributed near Capes Kekurnoi and Kuliak al ong the west side of
the Strait (Fig. 1), where historically the greatest densities of
pol | ock have been observed during surveys conducted in March.
Most fish were detected within 50-100 mof the bottom Age 1
pol | ock echosi gn was often detectable in a well-defined, md-

wat er | ayer about 150-200 m bel ow the surface from Uyak Bay to
the southern limts of the surveyed area near Chirikof Island

(Fig. 3).

Pol | ock was the dom nant fish species captured in m dwater traw
haul s, conprising 89.5% by wei ght and 82. 0% by nunbers of the
total catch (Table 2). Eulachon (Thal ei chthys pacificus) was the
next nost comon species caught and was primarily associated with
tows where the dom nant catch by nunbers were age 1 poll ock
Pol | ock ranked first in nunbers and wei ght anong fishes captured
in bottomtrawl hauls, conprising 95.5% and 90. 9% respectively
(Table 3). Arrowtooth flounder (Atheresthes stom as) was the
next nost comon species caught in bottomtraw hauls.

Bi ol ogi cal data were collected at 22 m dwater and 3 bottomtraw
| ocations (Tables 1 and 4, Fig. 1). 1In 15 of the 22 m dwater
tows, the nunbers of age 1 pollock exceeded the catch of ol der
pol l ock, including all 9 tows conducted south of M ddle Cape
(Table 1). Age 1 pollock were the dom nate catch by weight in
5 tows. Tows nade near Cape Kuliak (Hauls 6-10) caught nostly
adult pollock, while tows conducted el sewhere caught varying
anounts of age 1 (9-15 cm, age 2 (17-30 cm, and ol der pollock
(31-65 cm(Fig. 4). The size conposition of pollock caught in
the 3 bottomtraw hauls was simlar to nearby m d-water tows,
with nodal |engths around 48 cm FL and few age-1 pol |l ock.

A total of 2,735 pollock were sanpled for maturity fromthe
denersal and m dwat er catches during the survey. No fenales

| ess than 31 cmFL or nales less than 32 cm FL were mature

(Fig. 5). The mean gonadosomatic index (GSlI), defined as the
rati o of gonad weight to total body weight for mature femal es,
was 0.15 (Fig. 6). The highest nunbers of spawning fenal es were
observed in the vicinity of Cape Kuliak, where 35% of the adult
femal es were judged to be in spawning condition. Qutside of this
area, only 5% of the adult females were judged to be in spawni ng
condi tion.

A total of 10 successful CITD casts, 19 MBT casts, and 4 XBT casts
were made during the Acoustics G oup's operations (Tables 5-7,
Fig. 7). FOCl line 8 tine series stations were occupi ed on

March 24, but because of tinme and weather constraints, only five
of eight sites were sanpl ed.



7

SClI ENTI FI C PERSONNEL

Sex/

Nane Nationality Posi tion Organi zati on
Chris WIson M USA Chi ef Scienti st AFSC
Neal WIIianson M USA Chi ef Scienti st AFSC
Dan Twohi g M USA El ectroni cs Tech. AFSC
Steve de Blois M USA Fi sh. Bi ol ogi st AFSC
M chael CGuttornsen M USA Fi sh. Bi ol ogi st AFSC
Larry Haaga M USA Fi sh. Bi ol ogi st AFSC
Deni se McKel vey F/ USA Fi sh. Bi ol ogi st AFSC
M khai | St epanenko M Russi a Fi sh. Bi ol ogi st TI NRO
St eve Pyrzcak M USA Conmput er Spec. AFSC
Carol DeWtt F/ USA Field Oper. Spec. PMEL
Lisa Britt F/ USA Cceanogr apher AFSC
Chris Johnston M USA Bi ol . Lab. Tech. AFSC
AFSC - Al aska Fisheries Science Center, Seattle, Washington
FOCI - Fisheries-Cceanography Coordi nated | nvestigations,

Seattl e, Washi ngton
PMEL - Pacific Marine Environnental Laboratory, Seattle,

Washi ngt on
TINRO - Pacific Research Institute of Fisheries and Cceanography,

VI adi vost ok,

Russi a

For further

information contact Dr. Gary Stauffer,

Di rector,

Resource Assessnent and Conservati on Engi neering Division,
Al aska Fi sheries Science Center,

Nat i onal

Mari ne Fi sheries
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Service, 7600 Sand Point Way Northeast, Building 4, BIN C15700,
Seattl e, Washington 98115-0070. Tel ephone (206) 526-4170.




