August 28, 1995

CRUl SE RESULTS

Crui se 95-1 Crawdad
1995 Togi ak Nearshore Beam Trawl Survey

The Resource Assessnent and Conservati on Engi neeri ng ( RACE)

D vision of the Al aska Fisheries Science Center (AFSC) conducted
a nearshore bottomtraw survey of the Togi ak Bay area from May
18 to May 29, 1995. This was an additional RACE survey designed
t o exam ne abundant eastern Bering Sea fish species such as
yellowfin sole (Pleuronectes asper) in an area not covered by the
RACE Division's annual eastern Bering Sea crab/groundfish bottom
trawl survey.

OBJECTI VES

The primary survey objective was to assess the abundance of
yellowfin sole in the Togi ak Bay area of the eastern Bering Sea,
to determ ne whether a significant portion of the yellowfin sole
resource was being mssed by the standard annual eastern Bering
Sea bottomtrawl survey.

Addi tional objectives and questions were:

1. Evaluation of spawning |ocations of female yellowfin sole in
wat ers shal |l ower than those sanpl ed during the standard RACE
survey. Was spawning nore concentrated in shall ower waters?
Did yellowfin sole adults aggregate there, and if so, was
spawni ng the prinmary reason?

2. Was feeding a major reason for nearshore yellowfin sole
concentration? Previous unpublished reports indicated high
concentrations of yellowfin sole feeding on Pacific herring
(G upea pallasi) roe in nearshore areas of Togi ak Bay.

3. Estimation of size at maturity of yellowfin sole. 1Is the
m gration of yellowfin sole into nearshore waters based on
their state of maturity? Are inactive (nonspawni ng)
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yellowfin sole absent in nearshore "spawni ng" waters? |f so,
how bi ased are estimates of size at maturity when inactive
fish are excl uded?

4. Historically during the standard RACE survey, fenale
yellowfin sol e outnunber nmales (60%to 40% overall. At the
shal | owest depths (< 30 m, however, males outnunber fenales.
| s the standard survey bi ased agai nst nmal es due to sanpling
whi ch excl udes nearshore waters? Do mal es out nunber fenal es
in the Togi ak Bay area?

5. Exam nation of the length distribution of juvenile yellowfin
sole and coll ection of whole juvenile fish sanples for |ater
age-length determ nati on.

6. Exam nation of species conposition in the Togi ak Bay area and
| ocation of possible nursery grounds for species such as yellowin
sol e and Al aska pl ai ce (P euronectes quadritubercul atus).

VESSEL AND CEAR

The 32-ft purse seiner/gill-netter F/V Crawdad was chartered for
12 days from May 18 to May 29, 1995. A plumstaff beamtraw
(Fig. 1) with specifications detailed in Gunderson and Ellis
(1986) was used at all stations. The beans were nade of 3.8 cm
al um num conduit and were 3.1 min length. The traw consisted
of a 5.1 mfootrope; 4.1 mheadrope; 1.0 mbreastlines; tickler
chain arrays; and 9.5 kg wingtip weights. The body of the net
was made of 7-9 mm square knotless nylon and the codend was |ined
with 4.0 mmnmesh. The net fromw ngtips to codend nmeasured 7.9 m
The beam was attached to 1.3 cm X 3.1 mnylon bridles and 183 m
of 3/8 inch (.95 ¢cnm) nylon towine. An energency retrieval |ine
with 20-cmfloat was attached to the codend. The net was

depl oyed and retrieved with a hydraulically powered net-drum

| ocated in the forward area of the deck. Net retrieval was
assisted with a hydraulically powered stern roller.

| TI NERARY

The F/V Crawdad departed King Sal non, Al aska, on May 18 and
returned May 28. Transit time fromKing Salnon to the Togi ak Bay
area was approxinmately 10 h. Five fishing days were | ost due to
weat her. Port calls on May 20, 21 and 24, were nade at Togi ak

Fi sheries Cannery.
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SURVEY DESI GN AND METHODS

A total of 80 pre-designated stations (Fig. 2) enconpassing the
Togi ak Bay area between Hagenei ster Island and t he Nushagak

Peni nsul a (159°00" to 161°00'W were selected. Stations were
spaced 5 nautical mles apart extending fromthe shoreline out to
latitude 58°20' N, just within the boundary of the standard annual
RACE survey area. Latitudes and |ongitudes obtained via d obal
Posi tioning System (GPS) and Loran readings for starting and
endi ng positions were recorded for each tow. Tow durations (on
bottomto haul back tinme) were originally set at 10 mn., but
were changed to 5 min. after initial catches becane unmanageably
| arge. The scope-depth ratio ranged from 10:1 at shal | ow dept hs
to 5:1 at deeper stations. The follow ng scope-depth rati os,
based on research by the University of WAashington with the sane
net designs, were used here:

Depth (M Scope (M

< 3 30

3 - 4.5 45
4.5 - 6 60
7 - 18 90
19 - 27 135
28 - 36 180
37 - 45 230
46 - 55 275
56 - 65 320
> 65 365

Surface tenperatures (bucket) were recorded at each station. A
m cr o- bat hyt her nrograph (MBT) was al so dropped i medi ately after
nost of the tows to get a conplete tenperature profile of the
water colum. The F/V Crawdad generated only 12 V DC, so a power
inverter was used in conjunction with a | ap-top conputer to
initiate and dunp MBT dat a.

The entire catch fromeach haul was sorted, weighed to the
nearest 0.1 kg, and enunerated by species. Length neasurenents
and maturity stage codes (1995 AFSC, RACE D vi sion ADP codebook,
Table 9) were recorded for yellowfin sole. Al walleye pollock
(Theragra chal cogramm), Al aska plaice, rock sole (Pl euronectes
bi | i neatus), and Pacific cod (Gadus nacrocephal us) were al so
measured. Stomach scans were conducted on approxi mately 10
yellowfin sole (5 males, 5 femal es) per station. Fish |ength,
sex, maturity stage, stomach fullness (%, prey itens, prey

vol une (%, and digestion codes were recorded for each specinen
Juvenile yellowfin sole and Al aska plaice were coll ected at
various stations and frozen for |ater age determ nation.




RESULTS

Tows were nade at 30 of the 80 pre-designated stations (Fig. 2).
Tows nade in Togi ak Bay proper (hauls 2, 9), Metervick Bay (hau
23), and near Sunmit Island (haul 7) and Hi gh Island (haul 11)
were found to be rocky and difficult to traw w thout either
ripping up or catching rocks too large to retrieve. Nonethel ess,
only hauls 7 and 9 were consi dered unsuccessful .
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Dept hs sanpl ed ranged from 1.8 m nearshore to 30.2 m offshore.
Bottom tenperatures ranged from3.8° Cto 7.5° C and surface
tenperatures ranged from4.7° Cto 8.8 C. Catches averaged 30.8
kg per tow but ranged from6.9 kg to 243.3 kg/tow. Yellowfin
sol e was the predom nant species caught at every station,
accounting for 60% of all the catches by weight (Table 1).

Lengt h neasurenents coll ected are summarized in Table 2. Catch
per unit effort (CPUE) of yellowfin sole was very high relative
to areas sanpled during the standard RACE bottomtraw survey.
CPUE ranged from 635 kg/ hr to 79,517 kg/ hr averaging 10, 731 kg/ hr
per station (Fig. 3).

Yellowfin sole length distributions were binodal for both nmales
and females (Fig. 4). The first node indicates the distribution
of resident juveniles which align thenmselves on a depth conti nuum
(i.e. smaller fish in shallower water) and the second node

i ndicates the distribution of sexually mature yellowfin sol e that
have m grated fromthe shelf-slope break and entered shal |l ow
waters during spring. Yellowfin sole in the mddle size range
(17-25 cm were mnimal in abundance. These fish were found in
greater abundance at depths greater than 50 m during the standard
RACE bottomtrawl survey indicating that sexually inactive
yellowfin sole generally do not mgrate inshore. The Al aska

pl ai ce sanpled were predom nantly juveniles (Fig. 5 as were
wal | eye pollock (Fig. 6).

A total of 284 yellowfin sole stomachs were exam ned (scanned)
for content. O these, 137 were enpty. The nost common prey
itemwas a polychaete tube worm genus Neosabellides. These were
present in 66%of the yellowfin sole without enpty stomachs, and
were al so present in the intestines of nany of the specinmens with
enty stomachs. Cl ans and ganmmari d anphi pods were found in 21%
and 20% of the non-enpty stomachs, respectively. At stations
where Pacific herring had spawned (hauls 8, 23), 55% of the
yellowfin sole stomachs were full of herring roe, 21% had tube
worns present, and 14% were enpty. Based on stomach full ness,
feeding activity was highest at the shall owest depths (< 6 m.

Yellowfin sole were comonly found in near-spawni ng and spawni ng
conditions. Fifty-four percent of all mature femal es and 80% of
all mature mal es were in near-spawning to spawni ng conditions.

At shallow depths (< 6 m, however, only 12.2%of the females
were in near-spawning condition with none actually spawni ng.



SClI ENTI FI C PERSONNEL

Dan Ni chol - Field Party Chief, AFSC biol ogi st
Terry Sanpl e- AFSC bi ol ogi st
Tom Crawf ord- Ski pper/ Omer of F/V Crawdad

REFERENCES
Gunderson, DR and |I.E Ellis, 1986. Devel opnent of a plunb

staff beamtrawl for sanpling denersal fauna. Fish. Res.
4. 35-41.



7

Table 1.--Catch conposition by total species weight encountered
during the 1995 nearshore Togi ak Bay beamtraw st udy.

223331)3331133311333113331)333)3)3)))))))))
Speci es Wei ght (kg) Per cent

)))))))))))))))))))))))))))))))))))))))))))

Yell owmfin sole .5 60. 2
Asterias anmurensi s 175.1 18.9
Crangon al askensi s 37.5 4.0
Tube worm sp. 25.8 2.8
Myoxocephal us j aok 20.5 2.2
Starry fl ounder 14. 2 1.5
Tel messus crab 13.8 1.5
Snake pri ckl eback 13.7 1.5
Gast ropod uni dent. 11.4 1.2
Al aska pl ai ce 10.1 1.1
Pi ghead pri ckl eback 6.2 0.7
Rock sol e 6.2 0.7
Enpty bival ves 3.8 0.4
Longhead dab 3.7 0.4
Gymocant hus sp. 3.2 0.3
Sea anenone uni dent. 2.6 0.3
Rai nbow snel t 2.2 0.2
Saffron cod 2.0 0.2
Cl am uni dent . 2.0 0.2
Beri ng poacher 1.8 0.2
Wal | eye pollock (juv.) 1.7 0.2
Tubenose poacher 1.5 0.2
M scel | aneous sp. 5.8 0.6
2)33)33133313313331331331)3)1)31)3)))))))))
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Tabl e 2.--Nunber of |ength nmeasurenents taken for the najor fish
speci es encountered during the 1995 nearshore Togi ak
Bay beam traw study.

0000000000000 00000000 00000000))0
Nunmber of | ength nmeasurenents

_ S))))))))))))))))))))))))))))))Q
Speci es mal es femal es unsexed total

23)3)31))31313)133131313)3)3131)1)))))))))))))))Q
Yell owfin sole* 1,982 1, 596 163 3,741

Al aska pl ai ce 90 80 98 268
Wl | eye poll ock - - 95 95
Rock sol e 5 23 - 28
Pacific cod - - 1 1
Starry fl ounder - 1 1

)))))))))))))))))))))))))))))))))))))))))))))))Q
* Maturity codes (1995 AFSC RACE Divi si on ADP codebook,

Tabl e 9) al so recorded.



Figure 1.--System devel oped for sanpling juvenile Dungeness crabs
and flatfish. 1, 5. 1-mfootrope; 2, 4.1-m headrope; 3,
1.0-mbreastlines; 4, tickler chain arrays (4.3 and
4.9-msections of 1.9-cmchain); 5 wngtip weight,
6.0 X 40.6 cm 9.5 kg; 6, beam 3.8 cmX 3.1 m
al um num condui t; 7, quick-rel ease snap; 8, upper net
bridle, .0cmX 1.8 m 9, lower net bridle, 1.3 cmX
1.4 m 10, 7.6-cmcork float; 11, ribline; 12, main
body of net, 7-9 mm (lunen) square knotless nylon; 13,
cod-end, with 4.0-mmliner; 14, emergency retrieval
l[ine, wth 20-cmfloat; 15, beambridle, 1.3 cmX 3.1
m Total length, wings to cod-end, is 7.9 m From
Gunderson and Ellis (1986).
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Figure 2.--Stations sanpled during the 1995 nearshore Togi ak Bay beam
traw

study. Nunbers indicate hauls sanpled in sequential order.
Pl us synbol s indicate pre-designated stations not sanpl ed.
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Figure 3.--Catch per unit effort (CPUE) of yellowfin sole during the
1995 nearshore Togi ak Bay beamtrawl study.



Figure 3.--Length distribution of male and fenal e
yellowfin sole fromthe Togi ak Bay area
of the eastern Bering Sea.
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Figure 5.--Length distribution of Al aska plaice,
sexes conbi ned, fromthe Togi ak Bay

area
of the eastern Bering Sea.
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Figure 6.--Length distribution of Walleye poll ock,
sexes conbi ned, fromthe Togi ak Bay

area
of the eastern Bering Sea.



