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PRELI M NARY CRU SE RESULTS

NOAA SH P M LLER FREEMAN, CRU SE NO. 95-05
ECHO | NTEGRATI ON- TRAW. SURVEY OF WALLEYE POLLOCK ON
THE EASTERN BERI NG SEA SHELF AND SLOPE

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 | ock (Theragra chal cogranma) aboard the NOAA ship Mller
Freeman from April 1-14, 1995. The cruise began at sea after
fishing operations for cruise M95-04 were conpl eted, and ended
in Dutch Harbor, Al aska. The survey area covered the eastern
Bering Sea (EBS) shelf and slope fromthe Alaska Peninsula in the
sout heast to west of the Pribilof Islands.

The itinerary for the NOAA ship MIler Freenman foll ows (dates
are local):

Apr 1 Transit to survey start near Anmak Island (Scientists
enbarked March 29 in Kodi ak, Al aska, during cruise
MF95-04.)

Apr 2-9 Pass 1 EIT survey of EBS shelf and sl ope

Apr 9-10 Transit back to Uni mak Pass area

Apr 10-13 Pass 2 EIT survey of EBS shelf at Unimak Pass and
north of Unimak I sl and

Apr 13 Transit to Unal aska |sland; sphere calibration in
Ander son Bay
Apr 14 D senbark scientific personnel in Dutch Harbor; end
of cruise
OBJECTI VES

The principal objective of the cruise was to collect echo-
integration data and m dwater and denersal trawl data necessary
to determine the distribution, biomass, and bi ol ogi cal
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conposition of walleye pollock in the survey area.
Secondary objectives were to:
1. collect walleye pollock target strength data for use in
scaling echo-integration data to estinmates of absolute
abundance;

2. calibrate two centerboard-nounted acoustic systens using
standard sphere techni ques;

3. collect and preserve stomachs from pol |l ock and Pacific cod
(Gadus macrocephalus) for food habits studies (contact:
Patricia Livingston, AFSC);

4. collect mature pollock ovaries to assess interannual
variations in fecundity (contact: Bern Megrey, AFSC)

5. spawn nmature pollock fromthe southeastern Bering Sea shelf
and then culture fertilized eggs for |aboratory experinents
on larval growmh rates and netabolism (contact: Gai
Thei | acker, AFSC);

6. collect adult pollock for observer training program (contact:
Sheryl Corey, AFSC); and

7. collect physical oceanographic data including tenperature and
salinity profiles at selected sites, plus continuous
nmonitoring of sea surface paraneters (e.g., tenperature,
salinity, light level, and productivity) and water current
profiles.

VESSEL, ACOUSTI C EQUI PMENT, AND TRAW. GEAR

The NOAA ship MIler Freeman is a 65.5-m (216-foot) stern trawl er
equi pped for fisheries and oceanographic research. Two Sinrad?!
split-beamtransducers, one operating at 38 kHz and the other at
120 kHz, were nounted on the bottom of the vessel's centerboard.
Wth the centerboard fully extended, the transducers were 9 m
bel ow the water surface. Systemelectronics were housed in a
portabl e | aboratory nmounted on the vessel's weat her deck. Acoustic
data were collected at both frequencies with a quantitative echo-
soundi ng system (Sinrad EK500). Data fromthe Sinrad EK500 echo
sounder/recei ver were stored and processed using Sinrad BlI500
echo-integration and target-strength data anal ysis software on

Ref erence to trade nanes or commercial firns does not constitute
U. S. governnent endorsenent.



a SUN wor kst ati on.

M dwat er echosi gn was sanpl ed using a nodified Northern Gold 1200
m dwat er rope trawl (NET Systens, Inc.). The traw was constructed
with ropes in the forward section and stretch nesh sizes ranging
from 163 cm (64 in) inediately behind the rope section to 8.9 cm
(3.51in) in the codend. It was fished in a bridleless configuration
and fitted wwth a 3.2-cm (1.25-in) nmesh codend |iner. Headrope
and footrope lengths were 94.5 m (310 ft) and 50 m (164 ft),
respectively, and breastlines neasured 79.4 m (260.5 ft). The
headr ope | ength was neasured between the points of attachnment at
the breastline. The footrope | ength was neasured between the

poi nts where tom wei ghts were attached. The net was fished with
1.8-mX 2. 7-m (6-ft X 9-ft) steel V-doors [1,000 kg (2,200 Ib)],
and 227-kg (500-1b) tom weights on each side. Vertical net

openi ng, depth, and tenperature were nonitored with a Furuno

wi rel ess netsounder system attached to the headrope.

Fish on and near bottom were sanpled with an 83/112 bottomtraw
wi thout roller gear. Net nesh sizes ranged from10.2 cm (4 in)
forward and 8.9 cm (3.5 in) in the codend, to 3.2 cm (1.25 in)

in the codend liner. Headrope and footrope |engths were 25.6 and
34.1 m(83.9 and 111.9 ft), respectively, and the breastlines
nmeasured 3.4 and 3.2 m(11.3 and 10.5 ft). The 83/112 demersal
trawl was fished with the sane steel V-doors that were used with
the rope trawl. The Furuno netsounder system nonitored traw
nmout h openi ng, depth, and tenperature.

Age-1 fish and euphausiids in mdwater were targeted with a
Marinovich trawm. Meshes in the Marinovich traw neasured 7.6 cm
(3.0 in) forward, 3.2 cm (1.3 in) in the codend, and 0.32 cm (1/8
in) in the codend |liner. Headrope and footrope | engths were each
9.1 m(30 ft). The Marinovich trawl was also fished with the
sanme steel V-doors used with the rope trawl. Again, the Furuno
net sounder systemnonitored the trawl nouth openi ng, depth, and

t enper at ure.

Tow depth profiles for all trawls were obtained by attaching a
m croBT (small, retrievable tenperature profiler) to the net.
Water tenperature and salinity profile data were coll ected at
trawl and calibration sites with a Seabird CID system Additional
tenperature profile data were obtai ned by | aunching expendabl e
bat hyt her nographs (XBTs). Sea surface oceanographi c data and
envi ronnmental data were collected using the NOAA ship Ml ler
Freeman's Scientific Collection System (SCS). Ccean current
profile data were provided by the vessel's acoustic doppler
current profiler system whose transducer is nounted in the
cent er boar d.

SURVEY METHODS
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The EIT survey of the EBS shelf and sl ope consisted of parallel,
north-south transects that were spaced either 25 nm or 12.5 nm
apart. A first pass (Fig. 1) started northeast of Uninmak Island
and proceeded west along the shelf to an area west of the Pribil of
| sl ands. A second pass (Fig. 2) was conducted at Uni mak Pass and
north of Unimak Island. The southern extent of transects
extending off the shelf was near the 1, 000-m bottom depth
contour. Northern extents were limted by the winter ice pack.

A large portion of the area planned to be surveyed during the
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cruise had to be omtted because the ice edge was unusual ly far
south. Trackline mleage (including transit and m | eage for hau
operations) total ed approximately 2,800 nm .

St andard survey operations occurred 24 hours per day. Favorable
weat her conditions permtted an average vessel speed of between
12 and 13 knots while running transects. Both acoustic systens
(38 kHz and 120 kHz) collected echo-integration data and split-
beam target strength data concurrently. Collection of target
strength data required suitable conditions (e.g., low fish
density, nonospecific aggregation, and cal mseas) and invol ved
passing repeatedly (at speeds of |ess than 4 kts) over an
aggregation of pollock, then collecting biological data from
haul s conducted just prior to and just after collection of
acoustic data. Target strength data will be interpreted together
with historical target strength information, then used to scale
echo-integration values fromthe 38 kHz transducer to provide
estimates of pollock density (nunbers/nt). Echo-integration data
fromthe 120 kHz acoustic systemw ||l be used to assess abundance
and distribution of euphausiids and other prey itenms of poll ock.

M dwat er and denersal trawl hauls were made at sel ected | ocations
(Fig. 3) to identify echosign and to provi de biol ogi cal sanples.
The average trawling speed for all gear types (except Marinovich
trawl s) was about 3 knots; trawling speed for Marinovich traw s
was about 2 knots. The vertical net opening for the m dwater
rope traw averaged about 20 m and ranged from 16-24 m The net
opening for the Marinovich mdwater trawl was 2-4 m The 83/112
nmout h opening was 2 m Standard catch sorting and bi ol ogi cal
sanpling procedures were used to provide weight and nunber by
species for each haul. Pollock were further sanpled to determ ne
sex, fork length (FL), body weight, age, maturity, and mature or
spent ovary weight. An electronic scale was used to determn ne
all weights taken fromindividual pollock specinens. Fork

| engths of adult and juvenile pollock were neasured to the
nearest cm and recorded with a Pol ycorder neasuring device (a
conbi nati on of bar code reader and hand-held conputer), then
downl oaded into a personal conputer. Wen collected, pollock and
Paci fic cod stonmachs were preserved in a 10% formalin solution
Mat ure pol |l ock ovaries for the fecundity study were preserved in
G lson's solution

PRELI M NARY RESULTS

St andard sphere calibrations

Standard sphere calibrations were conducted on four separate
occasi ons before and during the cruise (Table 1). Both the

38 kHz and 120 kHz acoustic systens were calibrated each tine.
For calibration, the NOAA Ship MIller Freeman was anchored fore
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and aft in 74-110 mof water. Acoustic properties of two copper
spheres suspended bel ow the transducer were neasured. Split-beam
target strength and echo-integration data collected with the

Si nrad EK500 system descri bed acoustic system gain paraneters
and transducer beam pattern characteristics. No significant
differences in gain paraneters or transducer beam pattern
characteristics for the 38 kHz system were observed anong any of
the four calibrations. For the 120 kHz system SV gain dropped
1 db and TS gain dropped 0.8 db between the first and third
calibrations, then remai ned unchanged between the third and
fourth calibrations. Collection paraneters for M-95-05 were
derived fromthe third and fourth calibrations.

EIT survey

The greatest densities of pollock were observed in Uni nak Pass
and north of Unimak Island during pass 1 and pass 2 (Figs. 1
and 2). Most aggregations were within 50 mof bottom

Rel atively little echosign was observed west of 167° W It is
of interest to note that pollock were observed right up to the
i ce edge al ong nost transects.

Bi ol ogi cal data were coll ected and speci nen and tissue sanpl es
were preserved from 21 mdwater (18 rope and 3 Marinovich) and 4
bottomtraw hauls. Trawl station and catch data fromall haul s
are summari zed in Table 2. (QOceanographic data were coll ected
from1l4 CID casts (Fig. 4, Table 3), 11 XBT casts (Fig. 4, Table
4), and 23 mcroBT casts (Table 5).

Wal | eye poll ock was the nost abundant fish species captured by
all three gear types (Tables 6, 7, and 8), and together with
jellyfish accounted for greater than 99% of m dwater rope traw
catch conposition. Two successful Marinovich trawl s were nade.
One caught only euphausiids while the other caught essentially
just pollock. Bottomtraw catch conposition was nore diverse

t han of f-bottom catch conpositions. Pacific cod accounted for
nearly a third of the catch by weight, but pollock (at 50% stil
conprised the |argest single portion of the catch by both wei ght
and nunbers. Types of biological data and nunbers of sanples and
measur enents col |l ected from poll ock and Pacific cod by all traw
types are listed in Table 9.

Wal | eye pollock captured in traws ranged in length from26 cmto
79 cm Raw | ength neasurenents were sumed i nto unwei ght ed

I ength frequency distributions (Fig. 5. Male pollock caught in
m dwater rope traw hauls averaged 43.1 cmlong; fenal es averaged
46.3 cm Pol |l ock caught in bottomtrawl hauls were |arger than
pol |l ock caught in mdwater rope traws. Males averaged 46.8 cm
and femal es averaged 53.2 cm Sex ratios differed markedly from
0.5 for sone hauls (range = 0.2-0.8), but an exam nation of sex
rati o versus gear depth, bottom depth, and depth of gear off



7
bottom reveal ed no apparent trend.

Maturity-1length conpositions for both sexes of pollock are shown
in Fig. 6. East of 168° W nore femal e pollock were in a spent
condition than a mature condition (Fig. 7). Wst of 168° Wthe
opposite was true. This would suggest that the popul ati on near
Uni mak Pass (i.e., east of 168° W spawned sooner in the year
than did the popul ation | ocated near the Pribilof Islands.
Gonado-somati c i ndices (gonad weight/total body weight) for

mat ure, prespawni ng pol l ock fenmal es east and west of 168° W(Fig
8) suggested a weak, positive association with length. Man GSI
val ues for the two areas were not significantly different.

Target strength data coll ection

Target strength data were coll ected and haul s were made north of
Uni mak Pass on the early nmorning (local tine) of April 12 (hauls
21, 22, and 23) and the night (local tinme) of April 12-13 (hauls
24 and 25). Catch conpositions were very nonospecific. Hauls 21
and 22 were at |east 99% pol |l ock, and hauls 24 and 25 were just
under 95% pol |l ock. One Marinovich trawl (haul 23), conducted to
sanple smaller organisns in the water colum, captured a snal
quantity of euphausiids. Pollock caught in hauls 21 and 22 were
froma uni nodal size distribution, averagi ng about 47 cm and
ranging from38 to 62 cmlong. Pollock fromhauls 24 and 25 were
smal l er, averaging 41 cmand ranging from32 cmto 61 cm Their
size distribution was al so uni nodal
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SClI ENTI FI C PERSONNEL

Sex/
Nane Nationality Posi ti on Organi zati on
Neal WIIianson M USA Chi ef Scienti st AFSC
Dani el Twohi g M USA I nstrunment Chi ef AFSC
Steve de Blois M USA Fi sh. Bi ol ogi st AFSC
M ke Cuttornsen M USA Fi sh. Bi ol ogi st AFSC
Larry Haaga M USA Bi ol . Tech. AFSC
Chri s Johnston M USA Bi ol . Lab. Tech. AFSC
Deni se McKel vey F/ USA Fi sh. Bi ol ogi st AFSC
St eve Pyrczak M USA Comput er Spec. AFSC
M khai | St epanenko M Russi a Fi sh. Bi ol ogi st TI NRO

AFSC - Al aska Fisheries Science Center, Seattle, Washington
TINRO - Pacific Research Institute of Fisheries and Cceanography
VI adi vost ok, Russi a

For further information contact Dr. Gary Stauffer, Director,
Resource Assessnent and Conservati on Engi neering Division,

Al aska Fisheries Science Center, National Mrine Fisheries
Service, 7600 Sand Point Way Northeast, Building 4, BIN C15700,
Seattl e, Washington 98115-0070. Tel ephone (206) 526-4170.




