June 14, 1995 F/ AKC1: DB

PRELI M NARY CRUl SE RESULTS

NOAA SH P M LLER FREEMAN, CRUI SE NO. 95-01
COMBI NED ECHO | NTEGRATI ON- TRAWL SURVEY OF WALLEYE POLLOCK
I N THE GULF OF ALASKA, AND PMEL/ FOCI MOORI NG DEPLOYMENTS | N
THE BERI NG SEA AND GULF OF ALASKA

CRU SE PERI GD, AREA, AND SCHEDULE

Scientists fromthe Al aska Fisheries Science Center (AFSC) and
the Pacific Marine Environnental Laboratory (PMEL) conducted a
research survey aboard the NOAA vessel MIller Freeman from
February 12-24, 1995, for a total of 13 sea days. The cruise
began i n Kodi ak, Al aska, and ended in Dutch Harbor, Al aska.
Scientists from AFSC conducted an echo integration-trawl (EIT)
survey of wall eye pollock (Theragra chal cogranma) in the
Shumagi n Islands, @ulf of Alaska (GOA). Scientists from PMEL
conduct ed nooring depl oynents/recovery in the GOA, and noori ng
depl oynments on the eastern Bering Sea (EBS) shelf.

The itinerary for the NOAA ship MIler Freenman foll ows:

Feb 12 Enbark scientists in Kodi ak

Feb 12-13 Conduct sphere calibration in Ugak Bay; transit to
Shumagi n |sl ands area

Feb 14-20 Conduct EIT survey of Shumagin |slands area, and
recover/ depl oy Pavl of Island nooring

Feb 20-23 Depl oy 3 Uni mak Pass and 2 EBS noorings, and occupy
Uni mak CTD stations
Feb 23-24 Conduct At ka mackerel groundfish experinent; transit
to Dutch Harbor; disenbark scientists; end of cruise
OBJECTI VES

The principal objectives of the cruise are divided into those
of the Acoustics G oup and those of other groups.

The objectives of the Acoustics G oup were to:
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1. <collect echo integrator data and m dwater and demersal traw
data necessary to determ ne the distribution, biomass, and
bi ol ogi cal conposition of walleye pollock in the Shumagin
| sl ands area;

2. collect pollock target strength data for use in scaling the
echo integration data to estimates of absol ute abundance;

3. calibrate the 38 kHz and 120 kHz scientific acoustic systens
usi ng standard sphere techni ques;

4. collect various neteorol ogi cal and physi cal oceanographic
data including vertical profiles of tenperature and salinity
at selected sites, and continuous nonitoring of near-surface
currents, tenperature, salinity, light levels, etc.;

5. collect stomach sanples fromarrow ooth flounder (Atheresthes
stom as), Pacific cod (Gadus macrocephal us), and non-spawni ng
wal | eye poll ock (Theragra chal cogranma); and

6. collect age-0 walleye pollock (Theragra chal cogramm) for
stomach contents anal ysis.

The objective of the FOCI G oup was to recover/depl oy surface
nmoorings at various |locations in the study area.

The objective of the RACE G oundfish G oup was to ascertain the
feasibility of using acoustic nmethods to characterize Atka
macker el (Pl eurogramms nonopterygi us) aggregations.

VESSEL, ACOUSTI C EQUI PMENT, AND TRAW. GEAR

The survey was conducted on board the NOAA ship Mller Freeman,

a 65.5 m(216-foot) stern trawl er equi pped for fisheries and
oceanogr aphi ¢ research. Acoustic data were collected with a
guantitative echo sounding system (Si ntrad EK500'). The Sinrad

38 kHz and 120 kHz split-beamtransducers were nounted on the
bottom of the vessel's centerboard. The 38 kHz transducer was
used for the primary data collection. Wth the centerboard fully
extended, the transducers were 9 m bel ow the water surface.
System el ectronics were housed in a portable |aboratory nounted
on the vessel's weather deck. Data fromthe Sinrad EK500 echo
sounder/recei ver 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.

Ref erence to trade nanes or commercial firns does not constitute
U. S. governnent endorsenent.
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M dwat er echosi gn was sanpled using a nodified Northern Gold

m dwat er rope traw (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 in) 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 attachnent 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 [1000-kg
(2200-1b)], and 227-kg (500-1b) tom wei ghts on each si de.
Vertical net opening, depth, and tenperature at depth were
monitored with a Furuno w rel ess netsounder system attached to

t he headrope of the traw .

Fish on and near bottom were sanpled with a polyethyl ene

Nor' eastern high 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 wth a nylon codend I|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-ft x 9-ft w
rope wapped 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 (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 |ine
using chain toggles [2.9 kg (6.5 I bs) each] which were conprised
of 51links and 1 ring. The trawl was rigged with triple 54.9-m
(180-ft) gal vani zed wire rope dandylines. Again, the net was
fished wth 1.8-mX 2.7-m (6-ft X 9-ft) steel V-doors [1000-kg
(2200-1b)], and vertical net opening, depth, and tenperature at
depth were nonitored with a Furuno w rel ess netsounder system
attached to the headrope of the traw.

)
r

e

Vertical profile neasurenents of water tenperature and salinity
were collected at 12 trawl stations and the calibration site
using a Sea-Bird CTD (conductivity/tenperature/depth) Seacat
system Tenperature profile data were collected at two sites
usi ng expendabl e bat hyt her nographs (XBT). Additional tenperature
and depth data were coll ected using a m crobat hyt her nograph (MBT)
attached to the headrope of four selected trawls. The acoustic
Doppl er current profiler was slaved to the EK500 and operated
continuously throughout the cruise in the water profiling node.
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SURVEY METHODS

An EIT survey was conducted in the Shumagin |Islands area to
assess the pollock’s distribution, abundance, and bi ol ogi cal
characteristics. The parallel survey transect spacing was

9.3 km (5 nm) within the Shumagin Gully, 3.7 km (2 nm) north
of the Shumagin Islands, and 7.4 km (4 nm ) elsewhere (Fig. 1).
Bottom depths rarely exceeded 250 m al ong any transect.

Survey operations were conducted 24 hours a day. Vessel speed
averaged approximately 11 kts while running transects, although
it varied between 6 and 13 kts dependi ng upon weat her conditions.
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 scaled.

M dwat er and bottomtraw hauls were made at selected | ocations
to identify echosign and provi de biol ogical sanples during the
survey. The average traw ing speed was approxinmately 3 kts. The
vertical net opening for the mdwater rope trawl averaged about
23 m(range 13-28 m. The Poly Nor'eastern traw verti cal
nmout h openi ng was about 10 m Standard catch sorting and

bi ol ogi cal sanpling procedures were used to provide wei ght and
nunber by species for each haul. Pollock were further sanpled to
determ ne sex, fork length (FL), age, maturity, and body and
ovary weights. An electronic scale was used to determ ne al

wei ghts taken from i ndi vidual pollock specinmens. Fish |engths
were taken with a Pol ycorder neasuring device (conbination hand-
hel d conputer and bar code reader). Age-0 pollock were frozen
for stomach contents anal ysis.

PRELI M NARY RESULTS

St andard Sphere Calibrations

St andard sphere calibrati ons were conducted on four separate
occasions before, during, and after the cruise (Table 1). The
38 kHz and 120 kHz acoustic systens were both calibrated each
time. For calibration, the NOAA ship MIler Freeman was anchored
fore and aft in 74-110 mof water. Acoustic properties of two
copper spheres (60 mmfor the 38 kHz; 23 mmfor the 120 kHz)

were neasured. The 60 mm sphere has a known target strength of -
33.6 dB; the target strength of the 23 mm sphere is -40.3 dB.
Bot h spheres were suspended bel ow the transducer with the

smal | er sphere suspended 5 m above the |large one. 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
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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 M95-01 were
derived fromthe second calibration

EIT Survey

Approxi mately 1,602 km (865 nm ) of acoustic tracklines and 14
haul s were conpl eted during February 14-20. A distributional

pl ot of the acoustic backscattering attributed primarily to
pollock for this survey is presented in Fig. 2. Pollock echosign
was observed throughout the study area, although nost fish were
concentrated inmediately to the northeast of the Shumagi n |Isl ands
near Renshaw Poi nt and Stepovak Bay. Significant quantities of
fish were al so detected within the Shumagin Qully. O her

| ocal i zed areas with noderate poll ock echosign were the deeper
areas in West Nagai Strait, and off Swedania Point. Most
echosign was generally within 75 mof the bottom although tight,
spatial |l y-di screte aggregati ons of pollock were al so observed

in md-water in sone areas (e.g. Shumagin GQully). Poll ock
echosign was rarely detected over bottom depths | ess than 100 m

(Fig. 3).

Bi ol ogi cal data were collected at 14 traw |ocations. Traw
station and catch data are summarized for all hauls in Table 2.
Bi ol ogi cal data collected for pollock are tallied in Table 3.

A total of 14 successful CTD casts (Table 4), 1 successful XBT
cast (Table 5), and 3 successful MBT casts (Table 6) were nade.
Addi tional CTD casts were nade by the PMEL/ FOCI group at the
noori ng depl oynent |ocations as well as at other |ocations (see
FOCl Results).

Bi ol ogi cal data were collected at 13 m dwater trawl | ocations
(Table 7), and 1 bottomtrawl |ocation (Table 8) during the
survey. Pollock accounted for nore than 98% of the catch. Age-1
pol |l ock were observed along with adult pollock in the Shumagin
Qully region in hauls 1, 2, 3, and 5. The size distributions for
age-1 poll ock ranged between 8-13 cmFL with a nodal |ength of

11 cm Qutside the Shumagin Gully region, pollock size

di stributions were strongly uninodal. These adult pollock ranged
bet ween 37-69 cm FL with a nodal |ength centered near 48 cm

(Fig. 4).

A total of 1,515 pollock, 794 males and 721 fenal es, were sanpl ed
for mturity fromthe 14 trawl hauls. The percentage of mature,
prespawni ng fish for each sex was 81% Only 8% of the mal es and
2% of the females were actively spawning (Fig. 5. The gonado-
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somatic index (GSI: gonad weight/total body weight) for mature,
pre-spawni ng femal es was 0.12 (Fig. 6).

PVEL/ FOCl  Qperati ons

During the cruise three bongo casts were conducted. The purpose
of these casts was to determne if there were any pollock eggs
in the water colum (Shumagins only) and to collect cal anoid
copepods for DNA anal yses. The 60 cm bongo franme with 333 ?m
mesh was used. A Sea-Bird Seacat was attached to the winch wire
above the bongo franme. Bongo casts were taken to within
approximately 10 mof the bottom Wen the SCS system supported
the Seacat, the Seacat transmtted pressure, tenperature and
conductivity in real-tinme and recorded data internally. The
bongo sites were near the Shumagin |slands, nooring F-95BSS1,
and nooring F-95BSS2. One sanple fromeach cast was preserved
in formalin; the other sanple in pure, non-denatured (200 proof)
al cohol .

A total of eighteen CIDs were conducted using the PMEL Sea-Bird
CTID (real-tinme) and the Acoustic Goup's Sea-Bird CID (internally
recording). At nine of the CID stations, data from an anal og
CHLAM (chl or ophyl | absorption neter) were also recorded. A CID
cast was conducted before the recovery and after the depl oynent
of each nooring (an exception is the Pavl of Bay nooring--the AFSC
Kodi ak Lab requested XBTs instead of CIDs). CID casts were taken
to within approximately 7 mof the bottom Due to a problemwth
the port winch, and to expedite operations, the Acoustics Goup's
internally recording Sea-Bird CID was used at the Uni mak Pass
mooring sites. Salinity sanples were collected at ei ghteen
stations and reversing thernoneters at seven stations to obtain
calibration data for the PMEL CTD

A total of six noorings were deployed. Three were located in

a line across Uni mak Pass (F-95UP-1, F-95UP-2, F-95UP-3), one
nort heast of Uni mak Pass (F-95BSS-1), one on the sout hwest Bering
Sea sl ope (F-95BSS-3), and one in Pavlof Bay (for the NMFS Kodi ak
Crab Lab). The Uni mak Pass noorings all have Seagauges nounted
on the anchor; in addition, the center Unimak Pass nporing has an
Aanderaa current neter |ocated 10 m above the bottom The center
Uni mak Pass nooring was deployed in 79 m the outer Uninmak Pass
nmoori ngs were deployed in 64 to 66 m The F-95BSS-1 and

F- 95BSS- 3 noorings are 600 KHz and 150 KHz Acoustic Doppl er
Current Profilers respectively, in a bottom nounted traw

resi stant cage. Each of these two nporings has a Seacat with
tubi ng which collects water 5 m above the cage and then punps the
wat er down to the Seacat sensors. These particul ar Seacats
measure conductivity and tenperature, but not pressure.

F-95BSS-1 was deployed in 68 m while F-95BSS-3 was depl oyed

in 124 m The Pavl of Bay nooring consists of three TenpMentor
Sensors (18, 58, 96 m. An XBT was done after the depl oynent of
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t he Pavl of Bay nooring. Al deploynments occurred wthout
i nci dent.

A nooring | ocated at Pavl of Bay was recovered. The nporing

had been depl oyed on JD 050, 1994 by PMEL/M LLER FREEMAN for the
AFSC Kodi ak Lab. It has three TenpMentor sensors (21, 66, and
99 m. The sensors were given to CST Bill Floering for return
to P. Anderson/ AFSC Kodi ak Lab. An XBT was done prior to the
noori ng recovery.
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RACE G oundfish Operations

The RACE G oundfish task conducted an investigatory set of
transects and tows to test the feasibility of using the EK-500
to detect Atka nackerel

Twenty-one zig-zag transects, totaling 129.6 km (70 nm ), were
run across a ridge of the continental shelf from9.3 km18.5 km
(5 nm-10 nm) north of Akun Island, perpendicular to bathynetric
contours at depths from80 m 150 m This area and depth range
were typical of historic Atka mackerel fishery activity in the
area. The transect period was tinmed to overlap the end of a high
current period associated with a strong ebb tide, its subsequent
slack tide period and the beginning of the foll ow ng weaker flood
tide. Three major echosign types were observed: non-contiguous
aggregations within 3 m5 mof the bottom weak and sporadic

near - bott om echosi gn, and diffuse, relatively uniformy
distributed | ow density sign within 25 m75 mof the bottom
After conpleting 15 transects, sone transects were replicated.
During the replication set, one tow was conducted on each sign

t ype.

The standard Poly Nor'eastern bottomtraw was used for the

first tow, on scattered high density sign. An estinmated 19,000 kg
of Atka mackerel was caught during this ten mnute tow. The net
was severely damaged during the tow and total catch could have
been considerably larger, but was inestinable due to |arge hol es
in the internmediate of the net. Approximtely 550 kg of northern
and dusky rockfish, 170 kg of Pacific cod and 30 kg of other
groundfish were also present in the catch. The acoustical sign
observed at this site did not appear to account for this very

hi gh density of Atka mackerel, but further observations wll be
necessary to clarify the relation of echosign to Atka mackerel
abundance.

A second Poly Nor'eastern bottomtraw was used for the
subsequent tow over bottomwth little or no acoustical sign.
The duration was reduced to two m nutes due to damage to the
other bottomnet. Less than 15 kg of fish were caught in this
tow, including two Atka mackerel

The m d-water rope traw was used for the final tow through

profuse | ow density sign, which was assuned to be primarily

smal | er pelagic organisns. A twenty-one m nute tow produced
| ess than 280 kg of fish, of which 99% were Pacific cod and

wal | eye pollock. No Atka mackerel were caught in this md-

wat er tow.
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SClI ENTI FI C PERSONNEL

Sex/
Nane Nationality Position Organi zati on
Chris W1 son M USA Chi ef Scienti st AFSC
Dan Twohi g M USA El ectroni cs Tech. AFSC
Tai na Honkal eht o F/ USA Fi sh. Bi ol ogi st AFSC
Denni s Benj ami n M USA Fi sh. Bi ol ogi st AFSC
Robi n Harri son M USA Fi sh. Bi ol ogi st AFSC
Carol DeWtt F/ USA Field Oper. Spec. PMEL
Carri e Hadden F/ USA Field Oper. Spec. PMEL

AFSC - Al aska Fisheries Science Center, Seattle, Washington

PMEL - Pacific Marine Environnental Laboratory, Seattle,
Washi ngt on

FOCl - Fisheries-Qceanography Coordi nated I nvestigations,
Seattl e, Washington

For further information contact Dr. Gary Stauffer, Director,
Resource Assessnent and Conservati on Engi neering Division,
Al aska Fisheries Science Center, National Mrine Fisheries
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Service, 7600 Sand Point Way Northeast, Building 4, BIN C15700,
Seattl e, Washington 98115-0070. Tel ephone (206) 526-4170.




