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The Resource Assessment and Conservation Engineering (RACE) Division of the
Alaska Fisheries Science Center (AFSC) recently completed a bottom trawl survey of the
groundfish and invertebrate resources of the Eastern Bering Sea Upper Continental Slope.
This report summarizes the preliminary results of the survey.

SURVEY ITINERARY

The 55 day survey was conducted from June 4 to July 28 aboard the chartered
commercial fishing vessel Vesteraalen, a 38 meter trawler. The survey commenced and
ended in Dutch Harbor, Alaska on June 4, 2012 with a crew change in Dutch Harbor on July
2, 2012 (Table 1). The cruise ended in Dutch Harbor on July 28, 2012. The vessel worked
along the continental slope of the eastern Bering Sea from Akutan Island toward the
northwest to the international boundary, towing at randomly placed stations at depths between
200 and 1200 meters.

SURVEY OBJECTIVES

The objectives of the 2012 Eastern Bering Sea Upper Continental Slope Survey were to
locate and successfully sample randomly placed stations throughout the slope survey area.
The survey area was divided into 6 subareas running north to south and 5 depth strata within
each subarea distributed between 200-1200 meters. Fishing effort was distributed within each
subarea and depth stratum based on the total surface area of the sample area (Table 2). The
catch of each successful haul was processed and subsequently recorded via onboard
databases. The primary goals of the survey were to:

1. locate and successfully trawl stratified random locations on a variety of slope habitats;

2. describe the composition, spatial and depth distribution, and relative abundance of
groundfish and invertebrate resources;



3. collect biological data, including sexed lengths, otoliths, individual weights, stomachs,
tissue samples, museum specimens, and digital photographs from a variety of
commercially and ecologically important species, and;

4. collect environmental parameters such as bottom depth, water temperatures and sea
states to relate changes in fish and invertebrate distribution among years to changes in
oceanographic conditions.

Table 1. Vessel itinerary and scientists participating during the 2012 AFSC Eastern Bering Sea Upper
Continental Slope survey of fish and invertebrate resources.

Name Survey Position Affiliation
Legl: 6/4-7/2
Gerald Hoff Chief Scientist AFSC
Duane Stevenson Fishery Biologist AFSC
Beth Matta Fishery Biologist AFSC
Jared Guthridge Fishery Biologist ASLC
Nancy Roberson Fishery Biologist AFSC
Ann Edwards Fishery Biologist AFSC
Leq2: 7/2 - 7/28
Gerald Hoff Chief Scientist AFSC
Stan Kotwicki Fishery Biologist AFSC
Michelle Degnin Fishery Biologist uw
Pam Goddard Fishery Biologist AFSC
Grace Hutton Fishery Biologist AFSC
Saul Rico Fishery Biologist uw

*AFSC-Alaska Fisheries Science Center, Seattle Washington
*UW-University of Washington, Seattle Washington
ASLC-Alaska SeaL.ife Center, Seward Alaska

For further information, contact: Guy Fleischer, Acting Director, Resource Assessment and Conservation Engineering
Division, Alaska Fisheries Science Center, National Marine Fisheries Service, 7600 Sand Point Way NE, Bldg. 4,
Seattle, WA, 98115-0070. Telephone (206) 526-4103.

SURVEY DESIGN

The 2012 Eastern Bering Sea Upper Continental Slope survey was designed to sample
the entire upper slope region from 200-1200 meters using a stratified random design. The
goal was to distribute sampling effort in proportion to the survey area by depth and subarea.
The survey area was divided into 6 physical subareas running south to north (1-6, Figure 1)
that may represent distinct biological realms such as canyon areas (2, 4), steep rough slope
areas (3,5) and broad gentle sloping areas (1, 6). Each subarea was further divided into five
depth strata each covering approximately 200 meters in depth from 200-1200 meters. Table 2
shows the five depth strata, target depth ranges for each stratum, and the area and percentage
each depth stratum represented.



SURVEY VESSEL AND METHODS

The F/V Vesteraalen is 38 m long and powered by a single main engine developing
1,710 continuous horsepower. The vessel is equipped with a full suite of modern navigation,
fish-finding, and communication electronics. An experienced skipper and four-member
fishing crew operated the vessel and the fishing gear, while a team of six scientists collected
data and specimens from the trawl samples.

The RACE Division provided standardized trawls, bridles, and trawl doors for the
survey. A standardized Poly Nor’Eastern high opening bottom trawl equipped with mud-
sweep roller gear was used to sample all stations. This sampling trawl has a 27.2 m
headrope with twenty-one 30 cm floats and a 24.3 m long-link chain fishing line attached
to a 24.9 m footrope. The body of the net was constructed of 127 mm stretched-mesh
polyethylene netting, with 89 mm stretched-mesh polyethylene netting in the codend, and
a 32 mm stretched-mesh nylon codend liner. The mud-sweep roller gear was constructed
of 203 mm solid rubber disks strung over 16 mm high tensile chain. The net was fished
with 1.83 x 2.75 m (6 x 9 ft) steel V-doors rigged with four-point bridles to enhance their
stability at slow towing speeds and 55-m bridles between the doors and wingtips. This
trawl is similar to the standard trawl historically used for the RACE Division, West Coast
Upper Continental Slope survey. The fishing dimensions of the trawl were measured
using a Scanmar® net measurement system.

Sea surface temperatures were collected with a net-mounted SeaBird (SBE-39)
data logger which recorded surface-to-bottom temperature-depth profiles. A continuous
track of the vessel’s GPS position during searching and transit operations (observations
every 30-40 seconds) was recorded. More detailed position tracks (observations every 6
seconds) were collected during all fishing operations. An attempt was made to perform a
30 minute tow at a constant fishing speed of 2.5 knots with the trawl as close to its
equilibrium fishing speed and configuration as possible when the footrope made bottom
contact at each station. Electronic bottom contact sensors (BCS) were hung from the
footrope of the trawl to detect when the trawl was on bottom and to monitor the actual
duration that the trawl remained in contact with the seabed. Synchronized data streams
from the GPS, BCS, Scanmar net mensuration system, and SeaBird data loggers were
synthesized into a data set that described and quantified the sampling effort for each haul.
This data set included precise measurements of distance fished, fishing dimensions
(width and height) of the net, bottom depth, water temperature, and bottom contact. All
electronic data were synthesized after each haul and scrutinized by the lead scientist to
determine the quality of the haul before processing the catch and moving to the next
station.

The entire catch of every successful tow was processed using standardized RACE
catch procedures for groundfish surveys. Catches were sorted by species and each species
weighed separately (occasionally invertebrates that were too difficult to identify as

'Reference to trade names or commercial firms does not constitute U.S. government endorsement.



distinct were weighed and recorded collectively). A sub-sample (100-250 fish) of most
abundant fish species (see Table 3) were randomly selected for further biological data
collection including length measurements by sex, otoliths, individual weights, and
stomachs. Specimens were also collected from many species for more detailed studies of
their biology (tissue samples, ovaries, etc) or as whole body specimens of fish and
invertebrates that were rare, possibly undescribed, or of systematic interest.

RESULTS

One-hundred-and-ninety-six tows were attempted during the survey and were
randomly distributed by area and depth along the slope region (Figure 1). One-hundred-
and-ninety were completed successfully and were used for biological assessments while
six tows were unsatisfactory or incomplete due to the net coming off bottom during the
tow, the net being severely damaged or the net not achieving the proper fishing
configuration during the tow due to bottom type or current. Table 2 shows the number of
tows completed in each depth stratum and the minimum and maximum depths towed
within each stratum. A comparison of the survey area percentage by depth stratum and
the number of hauls successfully completed in each depth stratum (Table 2) shows that
the survey goals were met or exceeded for strata 1-3. In the two deepest stratum (4 and
5), however, the amount of effort fell short of the goal due to the difficulty in locating
trawlable grounds in deeper slope waters.

Approximately 136 fish species and 195 invertebrate species were identified.
However, the actual numbers may be slightly higher or lower due to grouping
unidentified specimens into a common category or recording a single species as two
separate species when identifications were dubious.

Table 3 summarizes the 40 taxa of invertebrates caught in 2012 including total
catch weights and approximate numbers. The summed catch weight of invertebrates
accounted for approximately 6.7% of the total survey catch weight with the remaining
93.3% composed of fish weight, however invertebrates accounted for 59% of the species
diversity.

Table 4 shows 51 fish species in order of highest survey catch weights for which
biological data was collected. The 51 species accounted for 99.8% of the total catch fish
weight encountered with the remaining 0.2% (labeled as “Pisces” representing mostly
pelagic fishes such as lantern fishes, anglerfish, unidentified eelpouts, and snailfish
species). Biological data collected included 27,556 length measurements by sex, 3,240
otoliths, 1,006 stomach samples, approximately 126 fish and invertebrate whole voucher
specimens and 1,473 digital photos.

Sexed lengths will be used to develop population abundance-at-length for each
species by area or depth strata. Otoliths collected will be used to age many of the
commercially important species and those of large biomass species that are of ecological
importance. Stomach scan data will be used for trophic level interactions between species
in the slope ecosystem. Individual weights will be used to add to a growing data base of
the length-weight relationships used as data checks on a haul by haul basis. Voucher
specimens will be used for systematic studies and record verifications and the majority
will subsequently be housed at the University of Washington Fish Collection in Seattle,



Washington or the California Academy of Sciences in San Francisco, California. The
digital photos collected will be catalogued and added to the database of survey photos
that are used for presentations, training, field identification guides, systematic studies and
public outreach.
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Figure 1. Map indicates the approximate location of stations sampled during the 2012 Eastern Bering Sea Upper
Continental Slope Survey (red stars).



Table 2. Results of towing depth distributions from the 2012 Eastern Bering Sea Upper Continental Slope Survey.
Depth stratum designations (1-5), target depths and the actual depth range of tows; the number of tows completed in
each stratum, and the towing effort in comparison to stratum area.

Minimum Maximum  Survey Tows

Depth — Target Depth "5 o Bottom Depth Completed

Stratum Area Survey Survey

Stratum Range (m) Depth (m) (m) #) (km2) Area (%) Tows (%)
1 200-400 206 390 60 10,329.60 31.32 315
2 400-600 411 589 52 8,515.78 25.82 27.3
3 600-800 613 781 32 5,548.59 16.82 16.8
4 800-1,000 808 961 24 4,544.58 13.78 12.6
5 1,000-1,200 1,007 1,170 22 4,047.06 12.27 11.5




Table 3. Numbers and total weight of invertebrates by taxonomic group encountered during the 2012
Eastern Bering Sea Upper Continental Slope Survey.

Total Weight
Common Name Scientific Name Total Numbers (kg)

Sea cucumbers Holothuridea 55,766 6,368.67
Brittle stars Ophiuridae 1,378,810 1,513.76
Sea anemones Actiniaria 15,151 1,232.41
Triangle Tanner crab Chionoecetes angulatus 10,641 982.21
Sponges Porifera 793.76
Bat stars Ceremaster spp. 7,651 698.87
Wormtubes Polychaete tubes 358.49
Golden king crab Lithodes aequispinus 682 350.78
Grooved sea star Crossaster borealis 2,662 339.20
Basketstar Gorgonocephalus eucnemis 1,192 310.83
Grooved Tanner crab Chionoecetes tanneri 1,267 304.53
Magistrate armhook squid Berryteuthis magister 874 277.14
Seastars Asteroidea 3,219 263.28
Corals & seawhips Pennatulacea 6,235 225.09
Sea urchins Echinoidea 7,221 207.69
Seastar Nearchaster variabilis 6,931 207.36
Snails Gastropoda 3,232 175.03
Northern sea star Dipsacaster borealis 1,064 166.62
Alaskan pink shrimp Pandalus eous 33,406 165.55
Snow crab Chionoecetes opilio 328 164.81
Worms Polycladida 3,694 157.51
Pribilof whelk Neptunea pribiloffensis 1,287 133.90
Tanner crab Chionoecetes bairdi 729 121.97
Jellyfishes Scyphozoa 281 111.09
Giant octopus Octopus dofleini 76 94.32
Scarlet king crab Lithodes couesi 144 85.97
Flapjack devilfish Opisthoteuthis californiana 190 77.32
Octopi Octopoda 201 65.06
Hermit crabs Paguridae 1,447 62.31
Other crabs Brachyura 94 47.55
Other invertebrates Invertebrates 588 46.40
Sidestripe shrimp Pandalopsis dispar 2,141 32.12
Squids Cephalopoda 123 13.51
Nudibranchs Nudibranchia 982 11.67
Shrimp Pandalopsis ampla 578 9.56
Pacific glass shrimp Pasiphaea pacifica 2,777 7.40
Shrimp Eualus sp. 3,623 7.35
Pacific lyre crab Hyas lyratus 148 2.13
Other shrimps Decapoda 338 1.86
Clams Bivalvia 29 0.04

TOTALS 1,555,802 16,195




Table 4. Fish species (in rank order by weight) caught during the 2012 Eastern Bering Sea Upper Continental Slope Survey. Included are the
numbers and types of biological data recorded or collected.

Length Total Total Weight =~ Stomach
Scientific Name Common Name Measurements Otoliths ~ Number (kg) Samples

Albatrossia pectoralis giant grenadier 2,832 537 31,298 114,339
Sebastes alutus Pacific ocean perch 1,019 475 34,574 25,861
Atheresthes stomias arrowtooth flounder 2,452 476 12,989 14,092
Coryphaenoides cinereus popeye grenadier 1,152 75,968 11,926
Theragra chalcogramma walleye pollock 1,463 7,895 7,726 313
Atheresthes evermanni Kamchatka flounder 2,169 693 5,355 6,702 *452
Sebastolobus alascanus shortspine thornyhead 2,539 9,819 6,089
Bathyraja aleutica Aleutian skate 1,117 1,270 4,567 112
Hippoglossoides elassodon flathead sole 2,011 12,276 4,479
Bathyraja parmifera Alaska skate 485 841 4,427 16
Reinhardtius hippoglossoides Greenland turbot 1,204 483 2,543 3,797 190
Bothrocara zestum western eelpout 887 4,598 3,351
Glyptocephalus zachirus rexsole 1,424 3,608 2,663
Pisces Other fishes 7,559 2,230
Anoplopoma fimbria sablefish 472 140 647 1,772
Hippoglossus stenolepis Pacific halibut 208 233 1,492
Sebastes borealis shortraker rockfish 224 273 282 1,176
Bathyraja maculata whiteblotched skate 288 335 1,084 37
Gadus macrocephalus Pacific cod 295 349 871 128
Bathyraja lindbergi commander skate 396 521 862 66
Hemitripterus bolini bigmouth sculpin 219 239 783
Bathyraja interrupta Bering skate 501 595 730 58
Coryphaenoides acrolepis Pacific grenadier 661 3,264 648
Bathyraja trachura roughtail skate 230 253 452 79
Lycodes concolor ebony eelpout 246 333 322
Somniosus pacificus Pacific sleeper shark 23 23 305
Bathyraja minispinosa whitebrow skate 178 188 292
**Berryteuthis magister magistrate armhook squid 538 874 277
Psychrolutes phrictus blob sculpin 84 95 208
Malacocottus zonurus darkfin sculpin 660 1,930 194
Bathyraja taranetzi mud skate 159 213 172 5
Bothrocara brunneum twoline eelpout 145 172 166
Microstomus pacificus Dover sole 84 123 147
Sebastes melanostictus blackspotted rockfish 90 94 161 123
Careproctus melanurus blacktail snailfish 185 218 93
Zaprora silenus prowfish 20 20 93
Embassichthys bathybius deepsea sole 69 79 86
Sebastes aleutianus roughey e rockfish 58 69 69 83
Myoxocephalus polyacanthocephalus great sculpin 25 27 68
Dasycottus setiger spinyhead sculpin 252 380 46
Lepidopsetta polyxystra northern rock sole 34 50 32
Aptocyclus ventricosus smooth lumpsucker 31 37 31
Lycodes beringi Bering eelpout 392 554 29
Bathyraja abyssicola deepsea skate 2 2 23 2
Bathymaster signatus searcher 1 49 10
Antimora microlepis Pacific flatnose 15 16 8
Pleurogrammus monopterygius Atka mackerel 3 5 7
Hemilepidotus jordani yellow Irish lord 7 11 6
Sebastes variabilis dusky rockfish 3 3 4
Sebastolobus macrochir broadfin thornyhead 2 3 2
Hemilepidotus papilio butterfly sculpin 1 1 1
Sebastes polyspinis northern rockfish 1 1 1

TOTALS 27,556 3,240 222,948 224,948 1,006

* combined Atheresthes stomias and A. evermanni stomachs
**Berryteuthis magister occurs in both tables for invertebrates and fishes



	SURVEY OBJECTIVES
	RESULTS

