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ABSTRACT

The survey conssted of o cruise legs between September 5 and October 8 with a port
cdl in Dutch Habor. The fird leg involved sampling 23 rope trawl dations dong the
Aleutian chain in the Bering Sea basn or within the proximity of the Aleutian Idands,
resulting in the capture of 27,548 fish and squid (biomass of 2,868 kg) and included at
least 17 species. The second leg involved sampling 21 rope trawl stations on or adjacent
to the Eagtern Bering Sea shdlf, resulting in a caich of 269,127 fish and squid (biomass of
1,590 kg), and included at least 22 species. Immature chum samon (Oncorhynchus keta)
were present a the highest biomass levels in the caich during leg 1, followed by juvenile
Atka mackerd (Pleurogrammus monopterygius). Catch of juvenile Atka mackerel was
ggnificantly higher dong the western Aleutian chain (west of 180 degrees longitude)
than the esstern Aleutian chain, whereas catches of immature sockeye sdmon
(Oncorhynchus nerka) were higher dong the eagtern Aleutian chain.  Juvenile wdleye
pollock (Theragra chalcogramma) occurred a the highest biomass leves in the catch
during leg 2 and were captured primarily in the middle shelf habitat of the Eastern Bering
Sea shdf dong with adult wadleye pollock. Immature chum samon had the second
highest biomass levedls and were caught primarily in the outer shelf and oceanic habitats,
amilar to the digribution of juvenile Atka mackerd. Juvenile chum and chinook sdmon
(Oncorhynchus tshawytscha) were captured primarily in the inner shelf habitat dong with
hering (Clupea pallas) and capdin (Mallotus villosus). Juvenile Pecific ocean perch
(Sebastes alutus) and juvenile sablefish Anoplopoma fimbria) were caught excdusvey in
the outer shdf habitat. Juvenile sdmon captured on the Eastern Bering Sea shef were
larger then those of juvenile sdlmon captured in Southeast Alaska during October 1997.

In 1997, Southeast Alaska juvenile sdmon had the highest rate of growth observed
between 1997 and 2002. This limited information provides evidence indicating tha the
gze of Eagtern Bering Sea juvenile sdmon as they enter ther first marine winter was not
an important limiting factor in 2002. The 1999 brood year of chum samon (age 0.2) was
the predominate brood year of chum sadmon captured during the survey and made up
65% (n=1000) of the immature chum samon captured. The low percentage of age 0.1
chum samon captured during the survey (25%) indicates tha the bulk of the 2000 chum
sdmon brood year was didributed outsde of the survey area.  Prdiminary results of
sdmon gomech contents examined during leg 1 indicated that immaure chum and
sockeye diets contained a high proportion of euphausids (Thysaneossa spp.) and hyperiid
amphipods (Themisto pacifica). Average sea surface temperature and sdinity were
lowest on the Northern Bering Sea shdf due to the influence of the Yukon River on
surface waters dong the Eastern Bering Sea shelf.



INTRODUCTION

At the 2001 annud meeting of the North Pacific Anadromous Fish Commission
(NPAFC), Canada, Japan, Russia, and the United States agreed to plan and coordinate a
new international cooperative research initiative in the Bering Sea and Aleutian I1dands,
cdled BASIS (Being-Aleutian Sdmon International Survey) (North Pacific Anadromous
Fish Commisson, 2001). BASIS is intended to provide a scientific foundetion by which
we can determine causes of change in the productivity of Bering Sea sdmon populations.
The primary gpproach of BASIS involves internationa cooperative surveys of sdmon
and ther ecosysem in the Bering Sea a key times and areas to provide seasond
information on the migration and ecology of sdmon.

Although worldwide catches of Pecific sdmon have reached record levels in
recent years, sdmon survivd to rivers emptying into the Eastern Bering Sea have
declined, reaching economicaly disasstrous levels. Causes of the decline ae not
undersood, dthough multiple factors affecting different life-history sages of these
docks ae likdy contributing to the dedine in survivd. A dgnificant ggp in our
understanding of production and surviva dynamics of these stocks sems from a lack of
information on the maine life-hisory sages of sdmon, and is the focus of BASIS
rescarch.  Dendty dependent growth and feeding competition during criticadl ocean
growth periods may limit sdmon production. Poor feeding conditions or low nutritiond
daus of sdmon during ther juvenile life-hisory period may limit production through
increased overwintering mortdity during ther fird winter a sea Bycach in nont
targeted fisheries becomes increasngly important with the decline in these <ocks.
Bycaich edimates require direct harvest monitoring; however, scientificdly based
management measures to minimize bycaich for particular stocks of concern require more
complete information on the migration and digtribution of sdmon.

The objectives of this survey were to collaborate with other BASIS programs to
1) define migratory routes and spatid overlgp of sgnificant sock groups of sdmon in the
Bering Sea and Aleutian Idands ecosystems, and 2) evauate the nutritiona datus,
forage availability, and growth of sdmon in the Bering Sea.

METHODS

Two cruise legs between September 5 and October 8 were planned for the
Northwest Explorer as part of the 2002 BASIS survey in the Bering Sea, with a port cal
in Dutch Habor (Figure 1). The firg cruise leg involved dations aong the Aleutian
chain in the Bering Sea basin or within the proximity of the Aleutian Idands. The second
cruise leg involved dations on or adjacent to the Eagtern Bering Sea shdf. Only 44 of the
64 planned rope trawl dations, 42 of the 64 planned oceanographic dations, and one
(Captain’s Bay on Undaska Idand) of the three sediment core stations were sampled due
to adverse weather conditions, CTD failure a the beginning of the survey, and a change
in the did survey from dx to four daions in a 24-hour period (Figure 2; Table 1).
Coordinated trawling was completed with the Kaiyo Maru on September 13-14; and with
the TINRO on September 15-17 (Murphy et a., 2003). A did survey was completed
with the TINRO on September 17. Two BASIS dations were sampled each day during
daylight hours (with the exception of the did survey conducted with the TINRO).



Additiond daylight trawl sets were made adaptively depending on wegther, catches, and
time to increase sample sizes and resolution in the spatid ditribution of salmon.

Temperature and sdinity profiles were collected using a Seebird! SEACAT-19+
CTD from O to 200 meters, or within 10 m from the sea floor. Zooplankton were
collected using a bongo net (mesh sizes 333 and 505 microns) towed obliquely between
the surface and 200 meters, or 20 meters from the sea floor. Zooplankton samples were
lit onboard the vessd with a Matoto splitter and sample haves were preserved in
formain and frozen. Formain preserved specimens have been sent to the Polish sorting
center for species identification; frozen specimens will be used for Sable isotope
andyss.  Surface water samples were collected and filtered for sable isotopes,
coccolithophores, and chlorophyll.  Filters were frozen and 250 ml of the filtered water
was retained for nutrient analysis (NO,, NOsz, POg4, and SO3).

Sdmon and other pelagic nekton were sampled with a Cantrawl modd 400/580
midwater rope trawl. The Cantrawl trawl had a typica mouth opening of 17 x 45 m with
the bridle and door configuration used aboard the Northwest Explorer. All travling was
conducted during daylight (except for the did dations with the TINRO), and the duration
for dl travls was one hour. Lengths, weights, scales, maturity, gender (for adult saimon),
and genetic samples (either dectrophoress tissues or whole body) were collected from al
sdmon. Adult sdmon gomachs and musctle tissue samples were collected from a
subsample of up to 10 individuas per species per dation. Lengths and weights were
taken from other nekton species (subsamples from large caiches).  Adult pollock
somachs were preserved in formdin for laboratory andysis, and whole fish samples of
other nekton were frozen for further laboratory andyss.  All sdmon scdes and chum
samon otoliths were sent to the Tag, Mark, and Age Laboratory, Alaska Department of
Fish and Game (ADFG) for ageing and therma mark identification.

Stomach samples from dl species of immature or maturing sdmon and stedhead
trout were examined. A maximum of 10 stomachs per species from each trawl haul were
collected and examined while on board the vessd. Stomachs were weighed to the nearest
gran before and after removad of the contents, and content weight was obtained by
subtraction.  Contents were examined usng a binocular microscope and identified to
severd generd prey categories including euphausids, copepods, amphipods, crabs,
squid, pteropods, fish, polycheetes, chagtognaths, gdatinous zooplankton (ctenophores,
medusae, and sdps), other prey, and unidentified materid. More detailled identification
was noted when possible.  The proportion by volume in each prey category was visudly
estimated.

RESULTS

Rope Trawl Catch

A totd of 44 rope trawl dtations were sampled during the 2002 BASIS survey by
the Northwest Explorer (Table 1). Twenty-three rope trawl hauls were completed during
leg 1, resulting in the catch of 27,548 fish and squid (biomass of 2,868 kg) and included
a least 17 separate species (Table 2; Appendix 1). Twenty-two rope trawl hauls were

! Reference to trade names does not imply endorsement by the National Marine Fisheries
Service, NOAA.



completed in leg 2, resulting in a catch of 269,127 fish and squid (biomass of 1,590 kg),
and included at least 22 separate species (Table 3).

Immature chum sdmon (Oncorhynchus keta) occurred a the highest biomass
levels in the caich dong the Aleutian Idands (leg 1), followed by juvenile Atka mackerd
(Pleurogrammus monopterygius). Adult Atka mackere were captured primarily on the
Aleutian Idand shef, whereas juvenile Atka mackerd were captured on the shef and in
oceanic habitats, with largest biomass levels occurring offshore in the Bering Sea basin.
Cach of juvenile Atka mackerd was dgnificantly higher dong the western Aleutian
chain (west of 180 degrees longitude) than the esstern Aleutian chain.  Catches of
immature chum and chinook sdmon (Oncorhynchus tshawytscha) were smilar between
the western and eadtern regions of the Aleutian chain; however, caiches of immature
sockeye sadmon (Oncorhynchus nerka) were higher dong the eastern chain.  Catches of
myctophid fish species (Leuroglossus schmidti, Stenobrachius leucopsarus, and Diaphus
theta) and the squid species (Onychoteuthis borealijaponicus, Gonatopsis borealis)
occurred during night hauls made with the TINRO as part of the die survey. The squid
gpecies, Gonatus kamtchaticus, adthough present in catches a higher levels during the
night, was captured during daylight hours and did not gppear to have as drong of a did
veticd migration as O. borealijaponicus and Gonatopsis borealis. The smdl squid
species, Berryteuthis anonychus, was only present in the rope trawl catches dong the
eadern Aleutian chan and Bering Sea shdf. Sunrise sats dong the western Aleutian
chan (Al6a, and A2l1a) resulted in dggnificantly higher caiches of juvenile Atka
mackerd, suggesting the presence of did migraion by Atka mackerd during ther
juvenile life-history stage.

Four habitats were sampled during the second leg: 1) inner shelf (bottom depth <
50 m), 2) middle shelf (50 < bottom depth < 100 m), 3) outer shelf (100 < bottom depth <
200 m), and 4) oceanic (bottom depth > 200 m). Juvenile waleye pollock (Theragra
chalcogramma) occurred at the highest biomass levels in the catch during leg 2 and were
captured primaily in the midde shedf habitat dong with adult waleye pollock.
Immature chum sdmon had the second highest biomass levels and were caught primarily
in the outer shelf and oceanic habitats, dmilar to the didribution of juvenile Atka
mackerdl. Immature chinook salmon were captured in al four habitats, but were most
abundant in the oceanic habitat. Juvenile chum and chinook samon were captured
primaily in the inne shdf habitat dong with hering (Clupea pallas) and capdin
(Mallotus villosus). Juvenile Pacific ocean perch Sebastes alutus) and juvenile ssblefish
(Anoplopoma fimbria) were caught exclusvely in the outer shef habitat and squid
gpecies (G. kamtschaticus and B. anonychus) were captured in the outer shelf and oceanic
habitats. Significant numbers of two lamprey species (Lethenteron camtschaticum, and
Lampetra tridentata) were captured on the northern Bering Sea shelf, with Lethenteron
camtschaticum occurring primarily in the inner shdf habitat and Lampetra tridentata
occurring further offshore.

Size Structure

Lengths and weights of dl species sampled are liged in Table 4. Of particular
interes is the juvenile sdmon sze data Coho had the largest average fork length of 336
mm, followed by chinook (265 mm), sockeye (228 mm), chum (223 mm), and pink
sdmon (218 mm). Condition factor (weight/length®-100,000) followed a similar species
pattern: coho (1.35), chinook (1.29), sockeye (1.10), chum (1.07), pink (0.95). Juvenile
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pink and chum salmon captured on the Eastern Bering Sea shelf were larger than juvenile
samon captured in Southeast Alaska during October (Murphy et a., 1999). In 1997,
Southeast Alaska juvenile sdmon had the highest rate of growth observed between 1997
and 1999 (Ors et d., 2000), and has continued to be the highest growth rate observed
through 2002 (J. Ord, persond communication). This limited information provides
evidence that the sze of Eastern Bering Sea juvenile sdmon was not an important
limiting factor in 2002. Larger Sze does not necessxily equate to better growing
conditions, and could smply indicate older ages The progresson of the spring bloom
and timing of pesk outmigration of juvenile sdmon typicdly follows a south to north
progression; therefore, the probability that Eastern Bering Sea juvenile sdmon have
migrated to sea prior to the southeast Alaska juveniles is unlikdy. The influence of
freshwater age and growth in sockeye, chinook, and coho samon will prevent meaningful
interpretations of sze sructure in terms of early marine growth.

Fork lengths of juvenile waleye pollock were smaler in the northern region of
the shelf, and were typicdly smdler closer to shore (Table 5). Three spawvning groups
(Aleutian basin, southern shdf, and northern shelf) are thought to occur in the Bering Sea
(Hinkley, 1987). Spawn dates progress from south to north and occur between January
and March in the basin, between March and June on the southern shelf, and between June
and August on the northern shdf. Usng parameters from jwenile pollock growth
models derived by Nishimura et a. (1996), we edtimate the average parental spawning
date of juvenile pollock from the southern shelf to be around the firs week of May,
juvenile pollock from the middle and outer shelf habitats of the northern Bering shelf to
be mid-May, and juvenile pollock from the inner shdf habitat of the northern Bering
shelf to be around the first week of June.

Fork lengths of juvenile Atka mackerd were smdlest dong the Western Aleutian
chain, which may be the result of different spawning dates (different spawning stocks) or
dower growth of juvenile Atka mackerd adong this portion of the Aleutian Idands. Due
to the large biomass of juvenile Atka mackerd dong the Western Aleutian chain, densty
dependent growth may be present. Growth modds may help in evauding the rdaive
importance of these two factors in the Sze structure of juvenile Atka mackerdl.

Salmon Age Structure

Chum and sockeye samon scdes aged by the ADFG Mark, Tag, and Age
Laboratory are summarized in Table 6. Availability of preferred scdes was low for
immature sockeye and juvenile chum sdmon (gpproximatdy 20%).  Avalability of
preferred scades was much higher for immature chum samon (43%) and juvenile sockeye
(approximately 90%). The 1999 brood year of chum sdmon (age 0.2) was the
predominate brood year captured during the survey and made up 65% (n=1000) of the
immature chum samon captured. Age 0.3 was the predominate brood year for mature
chum samon and made up 73% (n=11) of the mature chum samon. The most probable
explanation for the low percentage of age 0.1 immature chum samon captured during the
survey (25%) is that the mgority of the 2000 brood year (age 0.1) chum samon were
digributed outsde of the survey area. Differences in brood year strength may aso be
contributing to the low percentage of the 2000 brood year captured during the survey;
however, it is unlikey that differences in brood year drength could explan the
ggnificantly lower number of age 0.1 chum salmon captured in the survey area.



Salmon Diets

Four hundred seventy-one sdmonid stomach contents were examined. This
included 354 stomachs collected during leg 1 (88 sockeye, 222 chum, 1 coho, and 42
chinook salmon, and 1 stedhead) and 117 samples collected during leg 2 (6 sockeye, 80
chum, and 31 chinook sdmon). Prdiminary results from examinaion of samples
collected during leg 1 indicated that chum and sockeye stomach contents contained a
high proportion of euphaudids (Thysaneossa spp.) and hyperiid amphipods (Themisto
pacifica). Chum samon consumed the mogt diverse prey including ctenophores, other
amphipods (Primno abyssalis, Lysanassidae), srimp, smdl squid (< 15 mm ML),
pteropods Cimacina helicina), and fish induding the common myctophid, Stenobrachius
leucopsarus (70-120 mm SL), and juvenile Atka mackerel (100-135 mm SL). Sockeye
somach contents contained many of the same amphipods, pteropods, smal squid, and
fish & leucopsarus 80-100 mm SL) as chum samon; however, sockeye sdmon somach
contents did not contain Atka mackerd. Chinook samon stomach contents contained
predominately gonatid squids (35-90 mm ML), and less frequently fish, including
juvenile Atka mackerdl (105-130 mm SL).

Examination of sdmon stomach contents collected during the second cruise leg
indicated a shift in food habits from the earlier leg, probably reflecting a change in the
suite of available prey. In addition to the amphipods and pteropods frequently consumed
by chum sdmon, crab zoea and magdopa, and fish were commonly found in chum
sdmon gomach contents collected during leg 22 Chum sdmon stomach contents
contained high proportions of juvenile pollock (5695 mm SL), juvenile sablefish (100
mm SL), and juvenile rockfish (55 mm SL). Chinook samon consumed squid (60-159
mm ML) and fish incdluding juvenile pollock (60-190 mm SL), herring (190 mm SL), and
capein (90-115 mm SL). The smal number of somach samples collected from sockeye
sdmon showed they consumed many amphipods and pteropods, however, the sockeye
sdmon sampled for food habits andysis did not contain forage fish.

Oceanographic Data

Sea surface (2-meter depth) temperature and <dinity data are summarized in
Table 7. The 2-meter depth bin was used to summarize sea surface conditions due to
increased error in sdinity vaues a shdlower depths. Average sea surface temperature
(SST) and sea surface dinity (SSS) were lowest in the northern Bering Sea region
(8.2°C and 31.86 PSU) due to the influence of the Yukon and other mgor drainage
systems dong the northern Bering Sea shelf. Observed SST and SSS were highest in the
Wegtern Aleutian chain region (9.7°C and 32.95 PSU). The dation with the lowest SST
(6°C) during the survey was on the Aleutian Idands shelf, where drong tida currents
verticaly mix the water column preventing stratification at the surface.
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Figure 1. Pamned sampling dations for the 2002 US BASIS survey using the
Northwest Explorer, September-October, 2002.
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Figure 2. Saions sampled during the 2002 US BASIS survey using the Northwest
Explorer, September-October, 2002. Unshaded circles indicate adaptively
sampled stations.



Tablel. Rope trawl dations sampled during the 2002 US BASIS survey usng the
Northwest Explorer, September-October, 2002. All trawls were one hour in
duration. Habitat codes refer to oceanic (O), shdf (SH), outer (OS), middle
(MS), and inner (1S) Eastern Bering Sea shelf habitats.

Trawl Trawl  Trawl Trawl Trawl
Trawl Start Start End Vert. Hor. Warp Speed Depth
Leg No. Sttion Date Time  Position Position (m) (m) (m) (kts) (m)  Course Habitat
1 1 A3 gg 615  535947N  535810N

wtciy 1700113w  170078ow 1 45 441 45 >1000 250 0

1545 530028N  530780N
2 A4 98 DB soew  iroisow 1L 45 360 50 150 200 A

99 815 525947N  530204N

3 AS wtciy  1723114W  172392w 16 50 234 52 >1000 275 o
1545 530010N  525990N

4 A6 o9 TS Towsw  imlooow 13 43 216 5 >1000 267 o

5 A1l g10 445 52572IN° 525390N . 50 360 42 >1000 180 o)

(utc1y)  1773240W  1772980W

455  520112N  520170N
utciy)  1772990w  177seow 18 45 360 40 >1000 275 O

1608 514010N  514610N
7 AL 912 (0n 1704380W  1794310W

835  523127N  523450N
8 Al 913 OB DUSlsE 177as0e 16 47 333 43 >1000 70 o

o/13 1610 530105N  530140N

6 Al2  9/12

11 45 360 4.8 600 0 (0]

9 Al5 (Tciz 1773006E 1773640 14 45 387 38  >1000 85 0
500 535890N  535900N

10 Aea 914 O DUSOE i7omoE 18 43 378 39 1000 270 o

11 A16 o4 830  S540IS0N - 540450N -, o 5 4 46 o

(utc1y)  1772820E  1773380E

1600 545530N  545770N
(UTclz 1771800E 1772480E 14 47 381 42 480 60 o

1600 550010N  550320N
(UTclz) 1750260E  1745830E 22 40 315 36 >1000 330 o]

825 550009N  550070N

12 Al7 914

13 A18  9/15

14 A9 w16 OB U oieE ir23saoe 18 45 432 39 >1000 80 o
15  A20 9/16 (Llﬁé‘fz) f;‘ggggé\l'z f;'gg?%\é 18 47 432 40 >1000 95 o
16 Azia o7 20 PN Tosoe 22 43 324 42 100 100 O
17 A21p gy 1110 533022N - 53303ON o0, 0 41 s100 90 o

(utc1)  1723036E  1723740E

1710  532927N  532951N
uTcly 1723150E  1722840E 18 47 360 43 >1000 100 0

2312  533095N  532760N
(UTciz) 1722840E 1723290 13 43 360 41 >1000 140 o

1630 511919N  511630N

18 A2lc  9/17

19 A21d 9/17

20 A2 o9 1830 oow iewsow 18 47 432 37 450 150 S
21 A23 920 (5%512) 5715527%2\')'\, 5713858%\% 22 43 342 46 85 100 H
22 A2 o20 1902 D w14 47 468 37 100 215 O
23 A25  gip 605  S41040N - S40B20N =y 5 a95 40 750 230 H

(utciy  1664821W  1665280W



Table 1. Rope trawl stations cont.

Trawl Trawl Trawl Trawl Trawl
Trawl Start Start End Vert. Hor. Warp Speed Depth
Leg No. Station Date Time  Position Position (m) (m) (m) (kts) (m)  Course Habitat

620 550180N  550580N
2 24 B2 923 o 1e73120w  16730s0w 20 47 378 43 158 6 0s

623  560040N  560030N
25 Ba4 923 1ol 1673010W  1673520W

o2, WO SO g 5o o w os

1645 565880N  565620N
(utciy  1695850W  1695380W

570101IN  570420N

18 47 441 4.1 128 270 (O
26 B23 9/24
27 B43 9/24 18 45 360 3.8 64 132 MS

28 B24 o8 (90

wtciy  1723630W  1723180W 22 45 360 42 116 37 0s
610  58003IN  580180N
20 BB 929 OO Tusuew  imsoow 18 47 342 39 >1000 63 o)

1220 584113N  584130N

30 B34a 929 (e
VY 1745020W  1745070W

1615 590005N  590130N
(uTtciy  1745803W  1745080W
540 585910N 585930N

32 B26 9/30 utcly  1772040W  1772140W 20 a7 378 3.9 128 86 oS
g/30 1400 595897N  595480N
(uTtciy  1773043W  1773050W
1715 601125N  601470N
(uTtciy  1773050W  1773240W
810 615919N 615740N

35 B29 101 ey 1750180W  1745480W
1725 620035N 620000N

36 B31 10/1 wutcly  1722650W  1721750W 18 43 360 4.2 51 91 MS

620 615970N  615820N

22 47 351 4.4 188 90 0os
31 B34 9/29 20 47 405 4.0 125 72 (O]
33 B27 16 47 378 4.3 132 180 (O]
34 B28 9/30 18 45 504 3.9 134 340 0os

18 47 414 3.9 75 117 MS

37 BsL 102 SA0 eoeew 1essow 16 47 360 41 39 105 IS
38 Basa 102 M0 DO eow 18 45 378 40 a1 123 IS
39 B39 1072 (ﬁzg’f’l) fggs%%%% %35%)51%\% 22 45 270 43 41 86 IS
w0 B 103 OB VOV w18 43 396 39 50 38 MS
41 B3va 103 1710 620062N - 620430N ., 5 g8 40 45 a4 IS

(utciy  1710068W  1710070W

630  630160N  630520N
a2 B3 104 OB Toow irwow 20 45 324 40 56 359 MS

1555 624310N  624700N
uTcly  1700070W  1700090W

106 1625 ~560053N  560410N
(UTCly  1645932W  1645480W

43 B52 10/4 20 45 324 4.0 39 356 IS

44 B50 20 45 342 4.3 90 34 MS
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Table 22 Daylight caich in numbers and biomass of peagic nekton during the first leg of the 2002 US BASS survey using the

Northwest Explorer, September-October.

Western
Eastern Aleutians Aleutians
Oceanic Habitat ~ shelf Habitat Oceanic Habitat Totd
(n=6) (n=4) (n=10)* (n=23)

Life- Biomass Biomass Biomass Biomass

Scientific name History Caich  (kg) Catch (kg) Catch  (kg) Catch (ko)
Oncor hynchus keta Immature 388 402 220 267 516 519 1124 1188
Pleur ogrammus monopterygius Juvenile 622 31 47 34 11373 380 12442 445
Pleurogrammus monopterygius Adult 1 2 308 137 126 37 445 176
Oncorhynchus nerka Immature 97 81 46 A 21 26 164 141
Oncor hynchus tshawytscha Immature 21 3A 0 0 18 34 39 68
Oncor hynchus keta Mature S 16 0 0 8 32 13 48
Gonatopsis borealis 7 1 0 0 0 0 7 1
Theragra chal cogramma Adult 0 0 3 4 0 0 3 4
Oncorynchus mykiss Juvenile 1 1 0 0 0 0 1 1
Gonatus kamtchaticus 6 <1 3 <1 A <1 43 <1
Oncor hynchus kisutch Juvenile 0 0 1 <1 0 0 1 <1
Berryteuthis anonychus 0 0 85 <1 0 0 85 <1
Eumicrotremus orbis 0 0 2 <1 0 0 2 <1
Zaprora silenus Juvenile 0 0 0 0 1 <1 1 <1
Sebastes sp. Juvenile 0 0 0 0 19 0 19 <1
Aptocyclus ventricosus 0 0 1 <1 1 <1
1158 568 1116 477 12116 1028 14390 2074

*Does not include catches from the adaptive station Al6a (trawl number 10).
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Table3.  Night catch in numbers and biomass of pelagic nekton during the first leg of the 2002 US BASIS survey using
the Northwest Explorer, September-October.

Western Aleutians
Oceanic Habitat (n=2)

Scdentific name Life-Higtory Catch Biomass (kQ)
Oncorhynchus keta Immature 221 263
Pleurogrammus monopterygius  Juvenile 5230 254
Gonatopsis borealis 648 13
Pleurogrammus monopterygius  Adult 16 8
Oncorhynchus keta Mature 2 6
Oncorhynchus nerka Immeature 2 3
Oncorhynchus tshawytscha Immature 1 1
Onychoteuthis borealijaponicus 1 1
Senobrachius leucopsarus 14 <1
Gonatus kamtchaticus 13 <1
Diaphus theta 4 <1
Leuroglossus schmidti 2 <1
Zaprora silenus Juvenile 1 <1

25274 1823




Table4. Catchin numbers and biomass of pelagic nekton during the second leg of the 2002 US BASIS survey using the Northwest Explorer,

September-October.

Inn_er Shelf M id_dle Shelf Ou'Fer Shelf Oceanic Habitat Total (n=21)
Habitat (n=5) Habitat (n=6) Habitat (n=9) (n=1)
Life- Biomass Biomass Biomass Biomass Biomass
Species History Catch (kg) Catch (ka) Catch (ka) Catch (ka) Catch (kg)
Theragra chalcogramma Juvenile 15335 25 213769 49 20041 86 1 <1 249146 605
Oncorhynchus keta Immature 0 0 14 39 223 353 9 12 246 104
Theragra chalcogramma Adult 64 58 565 210 0 0 0 0 629 269
Clupea pallasi 1367 v 234 18 5 1 0 0 1606 73
Oncorhynchus tshawytscha Immeature 4 7 11 15 8 35 8 13 31 65
Sebastes alutus Juvenile 0 0 0 0 13018 29 0 0 13018 29
Oncorhynchus keta Juvenile 200 25 14 2 1 <1 0 0 215 26
Mallotus villosus 2858 2 453 3 0 0 0 0 3311 25
Oncor hynchus keta Mature 1 8 1 8 1 6 0 0 3 22
Oncor hynchus nerka Juvenile 0 0 117 16 1 <1 0 0 118 16
Oncorhynchus tshawytscha Juvenile 21 5 20 8 1 0 0 0 42 14
Pleur ogrammus monopterygius Juvenile 0 0 3 <1 138 10 9 <1 150 10
Oncor hynchus nerka Immature 0 0 1 3 4 3 1 <1 6 6
Oncorhynchus gorbuscha Juvenile 26 3 16 2 13 1 0 0 55 6
Lethenteron camtschaticum 39 4 2 <1 0 0 0 0 17 4
Anoplopoma fimbria Juvenile 0 0 0 0 17 3 0 0 177 3
Lampetra tridentata 0 0 2 <1 5 2 1 <1 8 2
Zaprora silenus Juvenile 0 0 31 1 27 1 2 <1 60 2
Theragra chalcogramma Subadult 56 2 6 <1 1 <1 0 0 63 2
Gonatus kamtchaticus 0 0 0 0 7 <1 15 <1 22 <1
Anarhichasorientalis Juvenile 1 <1 3 <1 0 0 0 0 4 <1
Berryteuthis anonychus 0 0 0 0 158 <1 0 0 158 <1
Trichodon trichodon 0 0 2 <1 0 0 0 0 2 <1
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Table4. Leg 2 catch cont.

Inner Shelf Middle Shelf Outer Shelf Oceanic Habitat Total (n=21)
Habitat (n=5) Habitat (n=6) Habitat (n=9) (n=1) B
. . Biomass Biomass Biomas Catc Biomass Biomass
Life-Histor Catch Catch Catch Catch

Species Y (ko) (kg) s (kg) h (kg) (kg)
Blepsias bilobus 0 0 1 <1 2 <1 0 0 3 <1l
Eumicrotremus orbis 0 0 2 <1 0 0 0 0 2 <1
Sebastes sp. Juvenile 0 0 0 0 4 <1 1 <1 5 <1
Mallotus villosus Juvenile 5 <1 0 0 0 0 0 0 5 <1
Pleuronectidae Larval 0 0 0 0 1 <1 0 0 1 <1

19977 213 21226 817 33836 530 47 2% 269125 1585
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Table 5. Fork lengths and weights of pelagic nekton captured during the 2002 US BASIS survey usng the Northwest

Explorer, September-October.

Fork Length (mm) Weight (g)
Leg Scientific name Hli_sn;g;y n range mean (sd) n range mean (sd)
Legl Aptocyclus ventricosus 1 201- 201 201 (0) 0
Diaphustheta 2 85-90 88 (4) 0
Eumicrotremus orbis 2 66 - 85 76 (13) 0
Gonatopsis borealis 56 51-161 92 (27) 56 4-136 38(36)
Gonatus kamtchaticus 67 58- 110 78 (14) 37 2-21 9(5)
Leuroglossus schmidti 2 85- 170 128 (60) 2 3-20 12 (12)
Oncorynchus mykiss Juvenile 1 412-412 412 (0) 1 692 - 692 692 (--)
Oncorhynchus keta Immature 1357 302-618 441 (58) 1357 164 - 2958 1078 (419)
Oncorhynchus keta Mature 15 510-780 646 (89) 15 1532 - 6148 3667 (1498)
Oncor hynchus kisutch juvenile 1 298 - 298 298 (0) 1 292 - 292 292 (--)
Oncorhynchus nerka Immature 166 333-557 404 (59) 166 402 - 2479 873 (439)
Oncor hynchus tshawytscha Immeature 42 355-755  481(92) 42 560 - 5532 1684 (1173)
Onychoteuthis borealijaponicus 1 287 - 287 287 (0) 1 558 - 558 558 (0)
Pleurogrammus monopterygius Adult 82 204-447  322(%4) 82 90 - 987 400 (181)
Pleurogrammus monopterygius Juvenile 603 120-205 159 (17) 603 11-104 40 (16)
Sebastes sp. Juvenile 19 25-50 40 (8) 0
Stenobrachius leucopsarus 12 40-79 54 (12) 0
Theragra chalcogramma Adult 3 513- 657 571 (76) 3 861 - 1342 1085 (242)
Zaprorasilenus Juvenile 3 89-95 91 (3 3 4-11 8(4)
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Table 5. Fork lengths and weights cont.

Fork Length (mm) Weight (g)

Leg Scientific name Hli_sltgry n range mean (sd) n range mean (sd)

Leg2 Anarhichas orientalis Juvenile 4 230- 250 240 (8) 4 78-98 91(9)
Anoplopoma fimbria Juvenile 93 108-162  128(12) 0
Blepsas bilobus 3 120-160 144 (21) 3 23-78 53(28)
Clupea pallasi 361 108-291 164 (42 255 21-340 65 (58)
Eumicrotremus orbis 2 82-109 96 (19) 2 31-84 58 (37)
Gonatus kamtchaticus 22 75- 152 112 (21) 22 6- 56 22 (12)
Lampetratridentata 8 440-827 562 (121) 8 150 - 546 270 (132)
Lethenteron camtschaticum 41 297-572 403 (48) 41 33-304 107 (47)
Mallotus villosus 243 98- 138 110(7) 44 3-10 6(2
Oncorhynchus gorbuscha Juvenile 55 160-307  218(29) 55 29- 336 107 (57)
Oncor hynchus keta Immeature 246 328-673 494 (83) 246 404 - 4332 1644 (828)
Oncorhynchus keta Juvenile 162 191-250 223(12) 161 63- 178 121 (23)
Oncorhynchus keta Mature 3 760-817  783(30) 3 6286 - 8380 7469 (1073)
Oncorhynchus kisutch Juvenile 10 263-372  336(29) 10 473 - 744 573 (79)
Oncorhynchus nerka Immature 6 340-602 411 (108) 6 460 - 2862 1023 (963)
Oncorhynchus nerka Juvenile 101 187-270  228(20) 101 70-222 133(34)
Oncor hynchus tshawytscha Immature 31 330-990 508(137) 31 370- 13910 2213 (2514)
Oncorhynchus tshawytscha Juvenile 32 212-294  265(16) 32 118-334 244 (49)
Pleurogrammus monopterygius Juvenile 132 141-227  181(16) 132 28-136 64 (20)
Pleuronectidae Larval 1 47-47 47 (0) 1 1-1 1(0)
Sebastes alutus Juvenile 214 52-78 65 (6) 0
Sebastes sp. Juvenile 3 33-65 54 (18) 2 2-2 2(0)
Theragra chalcogramma Adult 103 313-650 441(82) 103 218- 1652 608 (326)
Theragra chalcogramma Juvenile 972 48- 125 71(12) 26 1-14 5
Theragra chal cogramma Subadult 23 152-198  175(14) 23 20-53 3709
Trichodon trichodon 2 215-229  222(10) 2 130- 156 143 (18)
Zaprorasilenus Juvenile 60 65- 172 128 (26) 60 2-80 33(20)
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Table 6.

Length frequency digtributions of juvenile walleye pollock fork lengths captured during the

2002 US BASIS survey using the Northwest Explorer, September-October. Length frequency
distributions were not collected at trawl numbers 27 and 41.

Region: Southern Bering Sea Shelf Northern Bering Sea Shdlf

Habitat: Middle Outer [nner Middle Outer

Trawl: 27 24 25 28 44 38 39 35 36 40 42 29 34
45-50 (mm) 0 0 O 0 O 1 14 0O O 0O O 0 1
50-55 (mm) 0 0 O 0O O 19 46 0O O 8 O 0 1
55-60 (mm) 9 0 O 1 0 42 31 4 0 18 O 0 2
60-65 (mm) 17 0 O 8 0 36 10 23 23 21 O 0 3
65-70 (mm) 13 0O 0 14 o0 9 3 36 38 27 0 1 0
70-75 (mm) 27 0O 0 45 O 3 0 21 27 24 11 0 2
75-80 (mm) 15 1 1 26 O 1 3 11 11 13 36 0 O
80-85 (mm) 16 2 14 12 0 0O O 1 3 2 48 0 4
85-90 (mm) 11 0 19 1 1 0O O 4 1 1 14 0 O
90-95 (mm) 13 0 10 0o 1 0O O 3 0 0 3 0 O
95-100 (mm) 3 0 4 0 O 0O O 4 0 0O O 0 1
100-105 (mm) 1 0 O 0 2 0O O 0O O 0O O 0 O
105-110 (mm) 1 0 2 0 3 0O O 0O O 0O O 0O O
110-115 (mm) 0 0 O 0 3 0O O 0O O 0O O 0O O
115-120 (mm) 0 0 O 0 O 0 O 0 O 0 O 0 O
Totd 126 3 50 107 10 111 107 107 103 114 112 1 14
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Table7. Length frequency distributions of Atka mackerd fork lengths captured
during the 2002 US BASIS survey using the Northwest Explorer,
September-October.

Region: Southern Northern Eastern Western

Bering Shelf Bering Shelf Aleutian Aleutian

Hebitt: ‘gt oy Ocenic ooy Ocemic Shdf  Oceanic
FL120-130 (mm) 0 0 0 0 0 0 11
FL130-140 (mm) 0 0 0 0 0 0 50
FL140-150 (mm) 0 0 0 3 3 0 118
FL150-160 (mm) 0 0 0 3 4 0 220
FL160-170 (mm) 0 1 4 16 27 2 79
FL170-180 (mm) 0 2 3 23 20 6 40
FL180-190 (mm) 1 1 2 28 20 11 16
FL190-200 (mm) 2 1 0 12 4 11 6
FL200-210 (mm) 0 0 0 13 1 9 3
FL210-220 (mm) 0 1 0 5 1 0 0
FL220-230 (mm) 0 0 0 2 0 0 0
Totd: 3 6 9 105 80 39 543
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Table 8. Age dructure of immature chum and sockeye saimon captured during the 2002
USBASIS survey using the Northwest Explorer, September-October, 2002.

Species Age Legl Leg 2 Total
Immature Chum 0.1 295 (25%) 65 (17%) 360 (23%)
0.2 766 (66%) 234 (62%) 1000 (65%)
0.3 91 (8%) 72 (19%) 163 (11%)
0.4 5 (<1%) 8 (2%) 13 (1%)
1157 379 1536
Immature Sockeye 11 71 (58%) 8 (62%) 79 (59%)
12 33 (27%) 4 (31%) 37 (27%)
2.1 13 (11%) 0 13 (10%)
2.2 5 (4%) 1 (8%) 6 (4%)
122 13 135

Table 9. Surface temperature and sdinity during the 2002 US BASIS survey using the

Northwest Explorer, September-October, 2002.

Region Sea Surface Temperature Sea Surface Sdlinity
Range (degreesC)  Mean (degrees C) Range (PSU) Mean (PSU)
Northern Bering 6.9-92 8.2 30.80 - 32.87 31.86
Southern Bering 84-96 9 32.16- 33.04 32.59
Eastern Aleutian 6-99 8.6 31.65- 33.28 32.84
Western Aleutian 6.9-10.1 9.7 32.22 - 33.37 32.95
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Appendix—Rope trawl catches of pelagic nekton captured during the 2002 USBASIS

aurvey using the Northwest Explorer, September-October, 2002.

Tablel. Salmon species captured during the 2002 BASIS survey by the Northwest Explorer, September-
October, 2002.

Mature

Immature
Chum Sockeye Chinook

Juvenile

Trawl

Number Chum Sockeye Pink Chinook Coho Steelhead

Chum

O O «

N O O

10
8
I6)
3

51
46
201
28

27
65
3

26
47

10
1

41

10
62

13
14
15
16
17

11

140

167

144

19
20

21

16
149
49

23
24
25
26
27
28
29

31

10

0
117
118

18

172 73

11

11

215

Total
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Table2. Groundfish species captured during the 2002 US BASI S survey using the Northwest Explorer,
September-October, 2002.

Juvenile Subadult Adult
Pleuro- Pleuro-
Theragra grammus Anoplo- Theragra Theragra grammus
Trawl chalco- mono- Sebastes poma  Zaprora Sebastes chalco- chalco- mono-
Number gramma pterygius alutus fimbria  silenus sp. gramma gramma  pterygius
1 0 1 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 304
3 0 2 0 0 0 0 0 0 0
4 0 325 0 0 0 0 0 0 3
5 0 22 0 0 0 0 0 0 6
6 0 272 0 0 0 0 0 0 2
7 0 4 0 0 0 0 0 0 4
8 0 809 0 0 0 0 0 0 119
9 0 2,280 0 0 0 0 0 0 0
10 0 6,961 0 0 1 0 0 0 0
11 0 948 0 0 0 2 0 0 0
12 0 1,193 0 0 0 0 0 0 0
13 0 650 0 0 0 0 0 0 0
14 0 1,933 0 0 0 17 0 0 0
15 0 570 0 0 0 0 0 0 0
16 0 4,601 0 0 0 0 0 0 12
17 0 1,119 0 0 1 0 0 0 3
18 0 1817 0 0 0 0 0 0 0
19 0 539 0 0 1 0 0 0 4
20 0 0 0 0 0 0 0 0 0
21 0 12 0 0 0 0 0 2 4
22 0 0 0 0 0 0 0 0 0
23 0 435 0 0 0 0 0 1 0
24 3 1 0 0 2 3 0 0 0
25 18,938 0 0 0 9 0 0 0 0
26 0 2 0 0 0 0 0 0 0
27 163,438 0 0 0 30 0 0 2 0
28 1,086 3 0 177 6 1 0 0 0
29 1 9 0 0 2 1 0 0 0
30 0 4?2 5,955 0 5 0 1 0 0
31 0 29 6,180 0 0 0 0 0 0
32 0 5 0 0 4 0 0 0 0
33 0 50 361 0 0 0 0 0 0
34 14 6 522 0 1 0 0 0 0
35 16,630 0 0 0 0 0 0 547 0
36 13,184 0 0 0 0 0 0 0 0
37 1,944 0 0 0 0 0 1 4 0
33 4,683 0 0 0 0 0 1 3 0
39 2,819 0 0 0 0 0 53 49 0
40 15,166 0 0 0 0 0 0 13 0
41 5,889 0 0 0 0 0 0 6 0
42 5341 0 0 0 0 0 6 2 0
43 0 0 0 0 0 0 1 2 0
44 10 3 0 0 1 0 0 1 0
Total 249,146 24,783 13,018 177 63 24 63 632 461
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Forage fish species captured during the 2002 US BASI S survey using the Northwest Explorer,

September-October, 2002.

Table 3.

Squid species M esopel agic Species

Forage Fish Species

Steno-
brachius
leucop-

Onycho-

Berry-

Leuro-
glossus
schmidti

Diaphus
theta

sarus

teuthis
japonicus

boreali-

Gonatus
kamtcha
ticus

teuthis
anonychus
(juvenile)

borealis

Gona-
topsis

Mallotus
villosus

Mallotus
villosus  Clupea
pallasi  (juvenile)

(adult)

Trawl
Number

24

10

24
13

15
16
17
18
19
20
21

11

642

67

18
132

23
24

25

26

26
27

28
29

15

31

88

9
232

14

243 103

657

1,606

3311

Total




Table4. Misc. pelagic fish species captured during the 2002 US BA SIS survey using the

Northwest Explorer, September-October, 2002.

Pleuro-

Eumicro-

Trawl

Number

nectidae

Aptocyclus

Blepsas Trichodon

bilobus

tremus
orbis

Lampetra  Anarhichas

tridentata

Lethenteron

(larval)

ventricosus

trichodon

orientalis

camtschaticum

10
11

13
14

16
17
18
19

21

23
24

26
27

28
29

31

11

23

41

Total

23



