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Echo Integration-Trawl Survey of the Southeastern
Al eutian Basi n near Bogosl of Island

CRU SE PERI GD, AREA, AND SCHEDULE

Scientists fromthe Al aska Fisheries Science Center (AFSC)
carried out an echo integration-traw (EIT) survey of walleye
pol |l ock (Theragra chal cogranma) aboard the NOAA ship Ml er
Freeman from February 25 to March 8, 1996. The crui se began and
ended in Dutch Harbor, Alaska. The survey area enconpassed

Al eutian Basin waters near Bogoslof Island fromnorth of Akutan
| sl and westward to the Islands of Four Mountains. This cruise
was part of a cooperative survey effort involving scientists from
the United States, Japan, Russia, China, Poland and South Korea.
In addition to the MIler Freeman, the Japan Fisheries Agency's
research vessel Kaiyo maru conducted an EIT survey of pollock in
t he sout heastern Al euti an Basi n.

The vessel's itinerary was as foll ows,

Feb 25 Enbark scientists during touch and go in
Dut ch Har bor, Al aska
Feb 25-26 Intership calibration with Kaiyo maru
Feb 27-Mar 7 EIT survey of the Bogosl of Island
regi on
Mar 7 Sphere calibration in Nateekin Bay,
Al aska
Mar 8 Arrive Dutch Harbor

The primary objective of this cruise was to collect echo
integration data and mdwater trawl data necessary to determ ne
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the distribution, bionmass, and biol ogical conposition of walleye
pollock in the southeastern Al eutian Basin near Bogosl of Island.

Q her cruise objectives were to calibrate the 38 kHz and 120 kHz
scientific acoustic systens using standard sphere techni ques, and
to conduct an intership calibration of acoustic systens between
the MIller Freeman and t he Kaiyo naru.

Proj ects requested by other AFSC scientists included collecting
whol e stomachs from pol | ock, sharks, |anternfish (M/ctophi dae)
and northern snoot ht ongue (Leurogl ossus schm dti) for food habits
studies (P. Livingston); collecting mature poll ock ovaries for
fecundity studies (B. Megrey); spawning pollock and rearing eggs
for studies of larval growh rate and devel opnent (K. Bail ey);
and, conducting bongo tows near spawning pollock to exam ne
pol | ock egg stages (R Brodeur).

Throughout the cruise, neteorological and physical oceanographic
data were collected, including tenperature and salinity profiles
at selected sites. Near surface currents were nonitored using an
acoustic Doppler current profiler (ADCP) (N Cokelet, Pacific
Marine Environnmental Laboratory). Tenperature, salinity, and
light levels were continuously nonitored.

VESSEL, ACOUSTI C EQUI PMENT, AND TRAW. GEAR

Acoustic data were collected with a quantitative echo-soundi ng
systen(Si ntrad EK500!)on board the NOAA ship MIler Freenan,

a 66-m (216-ft) stern trawl er equi pped for fisheries and

oceanogr aphi ¢ research. The Sinrad 38 kHz and 120 kHz split-beam
transducers were nounted on the bottom of the vessel's

cent er boar d. Wth the centerboard fully extended, the
transducers were 9 m bel ow the water surface. Systemelectronics
were housed in a portable | aboratory nounted on the vessel's

weat her deck. Data fromthe Sinrad EK500 echo sounder/receiver
were processed using Sinrad Bl 500 echo integration and target
strength data analysis software on a SUN workstation. Results
presented in this docunent are based on the 38 kHz data.

M dwat er echo sign was sanpl ed using an Al eutian Wng 30/26 traw
(AWI), a full nmesh wing trawl constructed of nylon except for

pol yet hyl ene towards the aft section of the body and t he codend.
Headr ope and footrope | engths each neasured 81.7 m (268 ft) and

! Reference to trade nanes or commercial firns does not
constitute U S. Governnent endorsenent.
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mesh sizes tapered from325.1 cm (128 in) in the forward section
of the net to 8.9 cm (3.5 in) in the codend. The net was fitted
with a 3.2 cm (1.25 in) codend liner. It was fished with 82.4 m
(270 ft) of 1.9 cm (0.75 in) dianmeter 8x19 non-rotational
dandyl i nes, 454.5 kg (1,000-1b) tom wei ghts on each side,

and 5 nt “Fi shbuster” doors [1,250 kg (2,750 Ib)]. Vertical net
openi ng and depth were nonitored with a WesMar third wire

net sounder system attached to the headrope of the traw .
Additionally, one or tw snall-nmesh nets, each 6.1 m (20 ft) |ong
with a 10.8 nf opening and 0.5 cm nesh, were attached to several

| ocations along the AWI to try to sanple m cronekton and

macr ozoopl ankt on near the path of the traw.

A bongo net was used to sanple m cronekton and macr ozoopl ankt on
at two sanpling sites. The bongo net system consisted of a 60 cm
(23.6 in) bongo frame with 333 ?m nesh nets. A 40 kg | ead

wei ght was used as a depressor. To nonitor depth and

oceanogr aphi c conditions, a Seabird conductivity/tenperature/
depth (CTD) profiler was attached to the wire about 0.6 m above

t he bongo frane.

Wat er tenperature and salinity profile data were coll ected at
calibration sites with a Seabird CID system Tenperature profile
data were obtained throughout the survey area by | aunching
expendabl e bat hyt her nrogr aphs (XBTs) and by attaching mcro

bat hyt her nographs (MBTs) to each trawl. Sea surface

oceanogr aphi ¢ data and environnental data were collected using
the MIler Freeman's Scientific Collection System (SCS). GCcean
current profile data were obtained using the vessel's ADCP system
whose transducer is nmounted in the centerboard.

SURVEY METHODS

Four standard sphere calibrations were carried out in

conjunction with the survey (Table 1). Two were conpl eted

before the crui se began, on February 4 in Puget Sound, Washi ngton
and on February 16 in Bel kof ski Bay, Al aska. The third and fourth
calibrations were conpleted at the end of the cruise on March 8,

i n Nateekin Bay, Unalaska Is., Alaska, and on March 27, in

Mal i na Bay, Kodiak Is., Alaska. No significant differences in
the 38 kHz system paraneters were observed between the four
calibrations. Results fromcalibration of the 120 kHz system are
not presented here as this systemwas not used in the acoustic
data anal ysi s.

Intership calibration of the acoustic systens aboard the Ml er
Freeman and the Kaiyo maru was conducted on February 25-26 to
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enabl e conmparison of U S. and Japanese EIT survey results.

During an early February EIT survey of the southeast Al eutian
Basi n, Japanese scientists aboard the Kaiyo maru | ocated suitable
fish echo sign for the intercalibration in an area north of Umak
| sl and, approximately 140 nm west of Dutch Harbor, Al aska. The
two vessels net at the site in the afternoon of February 25 and
ran transects over fish sign at speeds of 6-8 knots with one
vessel leading the other by 0.5 nm for the first 7 transects

and 1.0 nm for the last 5. After conpleting each pair of
transects, the vessels switched | eader-follower positions to
reduce potential biases affecting acoustic data coll ection.

After integrating fish echo sign for 24 hours, the two vessels
transited to a shallower site west of Unalaska Is. to conpare

i ntegration of the bottom signal

The Bogosl of |sland area survey began in early norning on
February 27 and ended the norning of March 8. One EIT survey
pass was nade through the Bogosl of spawni ng area covering

about 1450 nautical mles (nm) of transects (Fig. 1). The
survey trackline consisted of north-south transects begi nning at
| ong. 166° Wand proceedi ng westward to |long. 170°20' W Transect
spacing at the eastern and western ends of the survey area

was 10 nm . Transect spacing was decreased to 5 nm between
transects 6.0 and 15.0. The southern transect endpoints were at
approximately 100 m bottom depth on the Al eutian shelf but varied
dependi ng on bottom depth and fish echo sign. The northern
extent of the 10 nm -spaced transects was simlar to that

during previous winter surveys in the Bogosl of region, between

| atitudes 54°30" and 54°40' N east of |ong. 168°Wand between

| atitudes 54°00" and 54°30' N west of |ong. 168°W Additi onal
acoustic data were collected along tinme-replicated and orthogonal
transects in the Samal ga Pass area where nost of the spawning
pol | ock were concentr at ed.

The EIT survey continued throughout day and night. Vessel
transecti ng speeds ranged between 7 and 12 kts, dependi ng upon
weat her conditions. W operated the acoustic system continuously
al ong transects, collecting echo integration data from 14 m bel ow
the surface to within 0.5 mof the bottom or to 1000 m dependi ng
on bottom depth. These data were thoroughly scrutinized by one
or nore scientists and stored in an | NCRES dat abase. Wen
properly scaled they were used to provide estimates of pollock
density.

M dwater traw hauls were nade at selected | ocations to identify
echo sign and provi de biol ogical sanples. The average traw ing
speed was about 3 kts. The AW’ s vertical opening averaged about
31 m Standard catch sorting and enunerati on procedures were
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used to process all catches. Each trawl catch was conpletely
sorted unless it exceeded about 1000 kg; representative splits of
| arge catches were sorted. Total weights and nunbers of

i ndi vi dual s, by species, were determ ned for each catch.

| ndi vi dual poll ock were further sanpled to determ ne sex, fork
length (FL), body weight, age, maturity, and ovary weight. An
el ectronic scale was used to determ ne all weights taken from

i ndi vi dual pollock specinmens. Fish FLs were determned to the
nearest cmwth a Pol ycorder neasuring device (a conbination of a
bar code reader and a hand held conputer). During past EIT
surveys, maturities had been determ ned by visual inspection of
gonads based on a 5-stage scale; inmature, devel oping, pre-
spawni ng (mature), spawni ng, and post-spawning (spent). In

wi nter 1996 EIT surveys, maturities were determ ned by visua

i nspection using a new 8-stage scale that we hoped woul d better
descri be spawni ng stages and provide simlar maturity data anong
participating nations. The 8-stage scale can be expressed in
terms of the 5-stage scale as follows: imuature, devel oping 1
devel oping 2, pre-spawning 1, pre-spawning 2, spawni ng and post -
spawning 1 and 2. Ovary tissue sanples were collected from pre-
spawni ng femal es and preserved in formalin for fecundity studies.
Pol | ock stonmachs, l|anternfish, and northern snoot ht ongues were
coll ected and preserved in 10% formalin for food habits studies.
M dwat er catches fromthe small nmesh net(s) attached to the AW
wer e processed by wei ghing the non-gel ati nous portion and
preserving it in 10%formalin, and then wei ghing and di scardi ng
t he gel ati nous portion.

Bongo net tow sanples were processed simlarly to the small nesh
net sanples; the gelatinous fraction of the catch was wei ghed and
removed, and the remai nder subsanpled and preserved in quart jars
with 10% formalin.

PRELI M NARY RESULTS

Bi ol ogi cal data were coll ected and speci nen and tissue sanpl es
preserved fromcatches of 17 m dwater rope traw s, and two bongo
net tows (Fig. 2, Tables 2 and 3). Pollock dom nated the

m dwater trawl catches in both weight and nunbers (Table 4).

Nurmer ous | anternfish and northern snoot ht ongues were al so
captured. Northern snoothtongues were nore numerous on the
shal | ower, eastern half of the survey area. Lanternfish peaked

i n abundance near the mddle of the survey area (haul 16) and
appeared to be slightly nore nunerous than northern snoot ht ongues
in the western half of the survey area over deeper bottom depths
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(Fig. 3). For the 16 m dwater hauls that caught nore than one
pol | ock the nunber of |engths sanpled per haul ranged from 249
to 362, and maturity, otolith and body wei ght sanpl es per haul
nunbered 69-102 (Table 5). Haul 13 targeted an echo sign |ayer
that was often observed at about 200-300 m depth and not thought
to be pollock. It caught a m xture of jellyfish, |lanternfish,
and squi d.

Cceanogr aphi ¢ data were collected from8 XBT casts, 17 MBT
casts and 1 CTD cast (Tables 6-8). Tenperature profiles showed
a well mxed water colum with tenperatures close to 4.0° C
between 0 and 460 mdepth (Fig. 4). Near-surface water

was 3.4° C on the eastern Bering Sea shelf side of the survey
area, and around 4.0° C on the western (Al eutian Basin) side.

Pol | ock echo sign was observed throughout the survey area.
Aggr egations of noderate density were distributed along the
shel f edge north of Akutan and Unal aska |slands. However,

nost of the high density pollock aggregati ons were observed
along the north side of Umak Island west of |long. 167°30' W
to about long. 169°40' W (Fig. 1). The largest pollock
aggregations, centered inside Samal ga Pass, were west of where
t hey had been observed in 1995 and in previous years. The
vertical distribution of pollock echo sign ranged from 250 m
to 750 m bel ow t he surface.

Pol | ock caught during the survey had fork | engths ranging from 34
to 65 cm with the majority between 40-60 cmFL (Fig. 5. No
fish with FL I ess than 34 cm were encountered. Hauls 1-6,

and 16-17, east of 169 W caught pollock with average FLs of 47.4
cm(males) and 50.4 cm (fermales). By contrast, for hauls 7-15,
west of 169 W the average FLs were 51.7 cm (nmales) and 54.7 cm
(females). Data fromall mdwater rope traw s (except haul 13)
showed that the sex ratio by haul ranged from 18%to 80% fenal e
and averaged around 56% f enal e.

Maturity conpositions for pollock 38 cmFL and |arger were
conpared between east and west portions of the survey area
(Fig. 6). Among fermale pollock in the east area, 1% were in a
devel opi ng stage (developing 1 and 2) and not expected to spawn
soon, 96% were in a pre-spawni ng stage (pre-spawning 1 and 2),
and 2% were actively spawning. In the west, 97% were

pre- spawni ng, 2% were spawni ng, and <1% were post-spawni ng (post-
spawning 1 and 2). Hauls 1 and 16 caught the only devel oping
stage femal es encountered. For males in the east area, 3% were
devel opi ng, 87% were pre-spawni ng, 8% were spawni ng and 2% were
post-spawning. In the west, nales were 81% pre-spawni ng, 15%
spawni ng and 4% post-spawni ng. Aside fromindicating a higher
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percentage of actively spawning males in the west versus east,
poll ock maturity stages showed relatively mnor differences

bet ween areas for both sexes. The nmean gonadosomati c i ndex
(GSlI'), defined as the ratio of gonad weight to total body wei ght
for pre-spawning females, was 0.17 (Fig. 7).

SCl ENTI FI C PERSONNEL

Sex/
Nane Nationality Posi tion O gani zation
Neal WIIianson M USA Chi ef Scienti st AFSC
Tai na Honkal eht o F/ USA Fi sh. Bi ol ogi st AFSC
Denni s Benj am n M USA Fi sh. Bi ol ogi st AFSC
Dani el Twohi g M USA El ectroni cs Tech. AFSC
Steve de Blois M USA Fi sh. Bi ol ogi st AFSC
Robi n Harri son M USA Fi sh. Bi ol ogi st AFSC
Jun Wang M Chi na Fi sh. Bi ol ogi st YSFRI
Seok Gmnan Choi M Kor ea Fi sh. Acousti ci an NFRDA
VI adi m r Vol ogdi n M Russi a Fi sh. Acousti ci an TI NRO

AFSC - Al aska Fisheries Science Center, Seattle, Washi ngton, USA

NFRDA - National Fisheries Research and Devel opnent Agency,
Kyongnam Republic of Korea

TINRO - Pacific Research Institute of Fisheries and Oceanography
VI adi vost ok, Russi a
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YSFRI Yel | ow Sea Fisheries Research Institute, Q ngdao, China

For further information contact Dr. Gary Stauffer, D rector,
Resource Assessnent and Conservation 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.



