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Introduction

In 2019, the NOAA Fisheries, Alaska Fisheries Science Center conducted two surveys within
U.S. territorial waters of the Bering Sea; the southeastern Bering Sea (EBS) shelf bottom trawl
survey and the northern Bering Sea (NBS) bottom trawl survey. This was the 38" annual survey
of the EBS region and the third year in which the NBS region was surveyed following
standardized sampling protocols. A rapid response survey was also conducted in the NBS
region in 2018 using a modified spatial extent and sampling procedure and will not be covered
in this report. The NBS survey region contains 144 stations in an area bounded by the Bering
Strait, Norton Sound, and the U.S.—Russia Maritime Boundary (Figure 1). This region is a
fundamental part of the Alaska Fisheries Science Center Loss of Sea Ice (LOSI) Research Plan,
the primary purpose of which is to study the impacts of diminished sea ice on the marine
ecosystem. The 2019 survey represents the third sampling year for the new standardized time
series of the NBS region. While the NBS region has been surveyed sporadically in the past, the
inaugural year in which the region was sampled using the same standardized sampling methods
as the EBS shelf survey, creating a formative new time series, was 2010.

In the NOAA LOSI research plan, the NBS was identified as a region of critical importance for
increased scientific monitoring because this area may undergo rapid change with a changing
climate. This survey represents one component of a multi-faceted research plan to create a
long-term time series designed to identify and track environmental and ecological change
throughout the Bering Sea. Beyond the potential impacts of climate change, the scale and extent
of fish and crab movements can also vary from year to year in response to a variety of biological
or environmental processes causing changes in distribution and abundance that extend beyond
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Figure 1. Survey stations sampled in 2019 during the EBS and NBS survey.
The area enclosed within the green line contains the EBS shelf stations that
have been sampled annually since 1982, whereas the area outlined in the red
line are the NBS stations that were sampled in 2019. The plus signs indicate
each station location.
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the traditional survey boundaries (e.g. EBS), creating an additional need for survey data that
provides comprehensive coverage of the entire Bering Sea.

In this summary report, we provide some of the results of the 2019 NBS survey and provide
some snapshot comparisons to what was observed in 2010 and 2017 when the region was also
surveyed using the same methods.

Continuation of the survey effort for a combined EBS and NBS bottom trawl survey will provide
more comprehensive snapshots for investigating how different fishes, crabs and other bottom
dwellers respond to biological and environmental processes on large space and time scales.
The next survey of the NBS region is partially funded for 2020.

Figure 2. Photographs of the F/V Vesteraalen (left) and F/V Alaska Knight (right).

Survey Design, Execution, and Analysis

The EBS shelf and NBS bottom trawl surveys were conducted aboard the chartered commercial
stern-trawlers F/V Alaska Knight and F/V Vesteraalen (Figure 2). After the completion of the
EBS shelf survey, which started for both vessels on 3 June 2019, both vessels transitioned into
sampling survey stations in the southwest corner of the NBS survey region. The F/V Vesteraalen
and F/V Alaska Knight conducted sampling in the NBS from 29 July to 20 August.

The NBS survey was designed as a continuation of the systematic 20 x 20 nautical mile (nmi)
sampling grid that was coordinated along latitudinal and longitudinal axes and established for
the annual EBS shelf survey and has been used since 1982. This resulted in a systematic grid
of 144 stations where each sampling station represented a geo-referenced area of 400 square
nautical miles (nmi?) distributed throughout the 58,371 nmi? that defined the NBS survey area.
For reference, the EBS shelf survey area contains 376 stations distributed over 143,706 nmi?.
The addition of the NBS survey expanded the overall survey coverage in the Bering Sea to
202,077 nmi2. The NBS stations had bottom depths ranging from 12 m to 80 m. All stations were
sampled during daylight hours. For the EBS shelf survey, a fixed sampling station located at the
center of each grid cell was typically sampled. While this approach was also used for the NBS
survey, shallow depths and untrawlable bottom types were encountered in some grid cells
requiring the sampling location to be moved elsewhere within the cell.
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Scientists from the Alaska Fisheries Science Center, Alaska Department of Fish and Game,
International Pacific Halibut Commission, Norton Sound Economic Development Corporation,
and volunteers from the University of Washington and the College of Charleston participated in
the survey. Lead scientist profiles can be found in Appendix B.

Both vessels were equipped with the standard 83/112 Eastern otter trawl that has been
historically used for EBS shelf, Chukchi, and Beaufort Sea surveys (Figure 3). This trawl is
significantly smaller and lighter in weight than commercial trawls used for fishing in Alaska. One
30-minute tow, at a vessel speed of 3 knots, was conducted at 144 stations. This year, we
permanently added one station that is just north of St. Lawrence Island to the survey, while
removing one station in Norton Sound from the survey due to untrawlability. The cumulative
area sampled by trawls at the 144 stations was about 1.85 nmi?, only 0.003 % of the total area
of the NBS.

Catches of less than approximately 1,150 kg (2,500 Ibs.) were sorted and weighed in their
entirety, whereas larger catches were subsampled. Fishes, crabs, and other invertebrates were
identified and sorted to species to the extent possible. In cases where species identification was
unknown, specimens were collected and returned to the lab for dissemination to experts for
identification. After sorting, all species caught were counted and weighed. Counts were not
obtained for colonial animals because individuals are difficult to define. For the predominant fish
species encountered, a subsample was weighed, then sorted by sex, and the fork length of all
specimens in the subsample was measured to the nearest centimeter (cm). For the predominant
crab species encountered, carapace width (snow crab) or length (king crabs) was measured to
the nearest millimeter (mm).

Trawl survey catch data were used to estimate 1) relative abundance; 2) population biomass;
3) population numbers; and 4) population abundance by size class for measured species. Some
of the species caught were grouped to higher taxa (common names for an assemblage of
species) for analysis because the catch size was very small for individual species or due to
questionable identification. Relative abundance was represented using mean catch-per-unit-
effort (CPUE) values for each species. CPUE was calculated in kilograms (kg) or number of
individuals per hectare (1 ha = 10,000 m? = 0.003 nmi?) based on the area sampled by the
bottom trawl. The area sampled, or area swept, was computed as the distance the trawl was
towed multiplied by the mean width of the net during the tow. Net width during the tow was
measured by acoustic sensors attached to the net. Mean CPUE values were calculated for the
overall NBS survey area. Biomass and population estimates were derived for the NBS survey
area by multiplying the mean CPUE by the total survey area.

For size composition estimates, the proportion of fish at each 1-cm length interval or crab at
each 1-3m width interval (collected from subsamples at each station) was weighted based upon
the mean CPUE (number of fish or crab per hectare), and then expanded to the total population
for the NBS survey area.

Additionally, samples of fishes, crabs, and other invertebrates were retained to gather additional
information that included their size, weight, sex, age, reproductive state, genetics, health, and
stomach content/diet. Environmental data, including water temperature (‘Celsius), depth
(meters), salinity (parts per thousand), and underwater ambient light (micro-Einsteins per square
meter per second) were also recorded at each sampling station. Water column profiles of
temperature and salinity at each trawl location were measured using a trawl-mounted
Conductivity, Temperature, and Depth profiler (CTD).
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2019 Survey Results with Snapshot Comparisons to 2017
Seafloor Bottom Temperature

Bottom temperature is a major environmental driver that can affect the distribution of fishes,
crabs, and other invertebrates on the shelf (Figure 4). Using the long-term time series of bottom
temperatures from the EBS shelf survey as reference, the years 2006 — 2013 were colder than
average (“cold stanza”) and the years 2014 — 2019 were warmer than average (“warm stanza”).
During the 38-year time series (1982—-2019) of the annual EBS shelf bottom trawl survey, mean
summer bottom temperatures were highly variable, ranging from 0.8°C to 4.5°C, with a grand
mean for all years of 2.6°C (Figure 4A) .
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Figure 4. Mean summer surface and bottom temperatures for the 38-year times series from
the eastern Bering Sea shelf bottom trawl survey (A) and the cumulative proportion of EBS
shelf area covered by each one-degree bottom isotherm range (B).

The highly variable survey bottom temperatures are related to the variability of the summer cold
pool, defined by the extent of bottom temperatures below 2°C. During the coldest years
recorded, the cold pool can extend southward on the middle shelf from the northern edge of the
EBS survey box south into Bristol Bay and near the Alaska Peninsula. The size of the cold pool
each summer depends on sea ice coverage from the previous winter and the timing of its retreat
during the spring and early summer. Over the period of the 38-year time series, the areal
coverage of the summer survey cold pool has varied greatly in size, from 6,924 km? in 2018 to
394,000 km? in 1999, comprising 1.4% to 80% of EBS shelf area, respectively (Figure 4B). In
2019, the cold pool covered 6.3% of the EBS shelf survey area, which was the second lowest
areal coverage in the 38-year EBS shelf time-series.

Water temperatures, recorded both at the surface and at the bottom, were relatively warm in the
NBS in 2019. Bottom temperatures measured during the 2019 NBS survey ranged from -0.6° to
15.3°C (Figure 5). In 2010, the overall mean bottom temperature was cooler (2.00°C) than in
2017 and 2019 (4.48°C and 5.73°C, respectively) in the NBS. Sea surface temperatures were
also warm in 2019, and temperatures above 10°C were recorded at 78% of the stations in the
NBS. Similarly, most of the NBS had a surface temperature above 10°C in 2017, whereas only
Norton Sound had sea surface temperatures above 10°C in 2010 (Figure 6). During all NBS
survey years, the region north of St. Lawrence Island had the coolest sea surface temperatures.
This is likely due to the strong currents in this region reducing stratification of the water mass.
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The 2010, 2017, and 2019 NBS surveys provided a much broader view of the spatial pattern of
bottom temperatures across the shelf and how they might affect distribution patterns or potential
migration pathways available to fishes, crabs, and other invertebrates. The cold pool in 2010
was more extensive compared to 2017 and 2019, and was composed of colder water that
impinged on Chirikov Basin, Nunivak Island, and the Alaska Peninsula (Figure 5), potentially
restricting east-west and north-south movements of the fauna. The cold pool in 2019 extended
to just south of St. Matthew Island. However, bottom temperatures along the entire length of the
inner shelf from Bristol Bay to Chirikov Basin were warm (>6°C). The warm temperatures may
have potentially allowed for more northward and shoreward fish movement. Historically,
regardless of the size of the cold pool or mean summer bottom temperatures, a portion of the
cold pool has persisted throughout the year in the transboundary basin extending from the Gulf
of Anadyr on the middle shelf to beyond the west side of St. Lawrence Island.

Some fish and invertebrate species appear to actively avoid areas of colder temperatures,
therefore the location and extent of the cold pool may affect transboundary fish movement.
Recent and progressive reductions in the extent of the cold pool in 2017 and 2019 reduced a
significant boundary to movement throughout the region for sub-Arctic fishes and invertebrates.
Conversely, Arctic species that utilize the cold pool as a habitat refuge were forced to adjust to
sub-optimal conditions or redistribute due to the reduction in available cold pool habitat.
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Survey Data and Specimen Collections

From the EBS and NBS shelf trawl surveys combined, a total of 529,666 individual fish length
measurements representing 46 fish taxa were collected. Additionally, 9,295 age structures
(otoliths) were collected from 11 fish taxa, 6,398 stomach samples from 4 fish taxa, 469
fecundity and maturity (ovary) samples from one fish taxon, 143 genetic samples from two fish
taxa, and 1,727 pathobiology (blood) samples from 2 crab taxa were collected for analysis by
researchers after the survey.

Abundance of Fishes, Crabs, and Other Invertebrates

In 2019, the total bottom-dwelling animal biomass of the EBS shelf was estimated at 15.1 million
metric tons (mmt), while that of the NBS was estimated at 4.3 mmt. In 2017, our survey
estimated the total bottom-dwelling animal biomass of the EBS shelf at 16.3 mmt and of the
NBS at 4.5 mmt. In 2010, our survey estimated the total bottom-dwelling animal biomass of the
EBS shelf at 15.2 mmt, and of the NBS at 2.8 mmt. The percent change in biomass varied by
fish and invertebrate taxon (Table 1). Calculated biomass increased for 26 taxa and decreased
for 16 taxa from 2010 (cold year) to 2019. Some of the largest increases in biomass from 2010
to 2019 were observed in walleye pollock (5,421%), bryozoans (3,213%), Pacific cod (1,153%),
brittle stars & sand dollars (751%), jellyfishes (590%), northern rock sole (366%), Pacific herring
(282%), and the clams, mussels, scallops group (169%). Decreases in biomass were observed
in Arctic cod (-100%), tunicates (-93%), eelpouts (-84%), corals (-78%), snailfishes (-76%), and
smelts (-70%).

Species groups that previously exhibited a decreasing trend in biomass from 2010 to 2017 but
have increased biomass in 2019 are Pacific halibut, red king crab, and brittle stars. Conversely,
species groups that exhibited increasing biomass trends from 2010 to 2017, but decreasing
biomass in 2019 are blue king crab, warty sculpin, snailfishes, shrimps, and other sculpins.

In 2019, walleye pollock and Pacific cod together comprised 36% of the total biomass in the
NBS and yellowfin sole represented 12%. In 2010 walleye pollock comprised 0.8% and flatfishes
(i.e., yellowfin sole, Alaska plaice, and other flounders) comprised 32% of the total biomass in
the NBS. Walleye pollock and Pacific cod together accounted for only 2% of the total biomass
in the NBS in 2010. Other cod taxa, saffron cod and Arctic cod, accounted for 1.5% of the total
biomass in the NBS in 2010 and represented 1.9% of the total biomass in 2019. While the large
increase in walleye pollock and Pacific cod results in a proportional decrease in the observed
biomass for all of the other species observed, it should be noted that the mean CPUE, a measure
of fish density, for several species did not see as much change between survey years. For
instance, the mean CPUEs for Alaska plaice and Pacific halibut were largely unchanged
between 2010 and 2019. However, species such as Pacific herring and yellowfin sole had
increases in CPUE throughout the NBS region. Arctic flounder, an arctic species, were rare and
only present in the northernmost portion of the survey area in Norton Sound in 2010, 2017, and
2019. Crabs and other invertebrates (i.e., shrimps, sea squirts, sea stars, jellyfish, and urchins)
made up 33% of the biomass in 2019, whereas invertebrates made up 49% of the biomass in
2010.

On average, NBS survey catches were smaller compared to those from the EBS, but
distributions of some of the predominant species such as Alaska plaice, Bering flounder,
yellowfin sole, northern rock sole, walleye pollock, Alaska skate, Pacific cod, Pacific halibut,
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purple-orange sea stars, and snow crab extended throughout much of both survey regions.
Several key forage fish species were found in the NBS in greater numbers than the EBS,
including Pacific herring, capelin, and saffron cod.

Detailed summary profiles outlining several of the species showing ecologically significant
trends are discussed below.
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Table 1. List of the major taxa sampled in the NBS bottom trawl survey and the percentage
change in biomass (metric tons) from 2010 to 2019, in descending order of % change.

Common name Taxon 2010 2017 2019 Change
walleye pollock Gadus chalcogrammus 21,141 1,319,062 1,167,099 5,421%
bryozoans Bryozoa 2,802 7,645 92,808 3,213%
Pacific cod Gadus macrocephalus 29,124 287,535 364,982 1,153%
brittle stars and sand dollars 1,082 5,347 9,211 751%
jellyfishes Scyphozoa 12,861 66,292 88,791 590%
northern rock sole Lepidopsetta polyxystra 21,256 55,466 99,040 366%
Pacific herring Clupea pallasii 23,011 34914 87,918 282%
poachers Agonidae 416 2,027 1,346 224%
clams, mussels, scallops Bivalvia 2,474 4,992 6,662 169%
other flatfishes Pleuronectidae 3,476 8,620 7,532 117%
sea urchins Strongylocentrotus sp. 50,252 166,745 89,954 79%
pricklebacks Stichaeidae 1,129 2,967 2,015 78%
starry flounder Platichthys stellatus 15,802 31,430 26,472 68%
Bering flounder Hippoglossoides robustus 12,355 19,803 18,526 50%
plain sculpin Myoxocephalus jaok 28,274 36,206 41,636 47%
purple-orange sea star Asterias amurensis 296,846 331,261 414,423 40%
neptune whelk Neptunea heros 110,916 178,930 146,344 32%
misc. worms 205 278 253 24%
Alaska skate Bathyraja parmifera 76,942 83,255 95,102 24%
yellowfin sole Limanda aspera 427,375 434,086 520,029 22%
red king crab Paralithodes camtschaticus 2,507 2,256 2,827 13%
other snails Gastropoda 42471 73,187 47,511 12%
Pacific halibut Hippoglossus stenolepis 23,333 18,507 25,722 10%
sea anenomes Actiniaria 9,438 20,920 10,377 10%
Alaska plaice Pleuronectes quadrituberculatu 302,976 330,728 321,571 6%
hermit crabs Paguridae 133,104 162,368 139,243 5%
saffron cod Eleginus gracilis 90,299 76,238 81,269 -10%
other sea stars Asteroidea 106,605 103,116 84,661 -21%
all shrimps 3,802 4118 2,436 -36%
blue king crab Paralithodes platypus 2,133 5,830 1212 -43%
basket starfish Gorgonocephalus eucnemis 70,643 40,455 36,653 -48%
snow crab Chionoecetes opilio 347,025 223,216 167,124 -52%
other sculpins Cottidae 10,415 10,393 4,862 -53%
other crabs 62,762 33,366 27,908 -56%
sea cucumbers Holothuroidea 7,116 3413 2,564 -64%
warty sculpin Myoxocephalus scorpius 39,824 111,350 14,159 -64%
smelts Osmeridae 16,377 5,260 4,891 -70%
snailfishes Liparidae 3,305 4,864 777 -76%
corals Anthozoa 12,626 8,519 2,823 -718%
eelpouts Zoarcidae 10,666 9,759 1,707 -84%
tunicates Urochordata 368,169 102,585 27,260 -93%
Acrctic cod Boreogadus saida 37,861 3,906 47 -100%
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Summary Results for Select Major Taxa

Survey results for select major taxa are presented with a photograph of the species or
taxonomic group, maps of geographic distribution and relative abundance, plots of total
abundance-at-size, and a text summary outlining the results. To better illustrate fish movement
and distributional trends, geographic distribution and relative abundance maps include both
the EBS shelf and NBS survey regions. For comparison, distribution maps and abundance-
at-size plots are provided for 2010, 2017, and 2019 survey results.

*You can help us with this document by providing names in local language(s) and cultural or
traditional uses for each fish species.
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Yellowfin Sole (common name)
Limanda aspera (scientific name)

(millions)

£ 200

n m
= o™
L]

8 e ©

population numbe

Figure 7. Total abundance-at-size of yellowfin sole in the NBS during 2010, 2017 and 2019.

Yellowfin sole biomass increased by 22% between 2017 and 2019 in the NBS area.
Yellowfin sole was the predominant flatfish species observed in the 2019 NBS survey,
comprising 12% (520,029 mt; Table 1) of the total NBS survey area biomass. Sexually
mature yellowfin sole adults undergo an annual spawning migration to nearshore waters
during the spring and summer. Younger and sexually immature individuals undergo an
ontogenetic (age-based) migration rather than a spawning migration, moving deeper as
they get older. Length or age at sexual maturity differs for males and females causing
further size segregation among spawning and non-spawning portions of the population.
In 2010 and 2017, size compositions were similar with length cohort modes around 24
cm and 36 cm, while in 2019 the size class modes are less distinct and the smallest size
class mode appears from 18-22cm (Figure 7). Spatial distribution also remained similar,

although a denser aggregation appears just south of St. Lawrence Island in 2019 (Figure
8).
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Snow Crab (common name)
Chionoecetes opilio (scientific name)
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Figure 9. Total abundance-at-size of snow crab in the NBS during 2010, 2017 and
20109.

In 2019, snow crab comprised 4% (167,124 mt, Table 1) of the NBS survey biomass and
was caught at 102 of 144 stations) NBS survey stations. In 2017, snow crab comprised
5% (223,216 mt) of the NBS survey biomass and was caught at 102 of the 144 total NBS
survey stations. In 2010, snow crab comprised 12% (347,025 mt) of the survey biomass
in the NBS survey area. While the overall estimated abundance of snow crab was less in
2019 than in 2017 or 2010, there were over 65 million legal males (>78mm carapace
width) estimated in the NBS in 2019, which is more than previously seen. In 2010, highest
densities of snow crab were found along the U.S.-Russia Maritime Boundary between 50
m and 200 m depth, whereas in 2017 and 2019, highest densities were located north and
south of St. Matthew Island, in areas where bottom depths were between 50 m and 100
m (Figure 10).
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Alaska Plaice (common name)

Pleuronectes quadrituberculatus (scientific name)
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Figure 11. Total abundance-at-size of Alaska plaice in the NBS during 2010, 2017 and 2019.

In 2019, the Alaska plaice exhibited a slight 0.8% decrease (321,571 mt; Table 1) in the
total NBS survey biomass compared with 2017; however, biomass in 2019 was 24%
greater than in 2010. Individuals ~36 cm in length were caught at a higher rate than
other sizes for all three years of the NBS survey (Figure 11). Their distribution was
highest at depths less than 100 m within the survey area (Figure 12). Alaska plaice
have a type of protein in their blood that acts as antifreeze allowing them to inhabit shelf

areas where bottom temperatures are below freezing. However, their distribution did not
appear to change much with increasing bottom temperature.
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Purple-orange Sea Star (common name)
Asterias amurensis (scientific name)

The purple-orange sea star is also known as the northern Pacific sea star. This species
of sea star made up 10% (414,423 mt, Table 1) of the 2019 total fish and invertebrate
biomass in the NBS. Biomass of the purple-orange sea star increased by 26% between
2017 and 2019 and by 40% between 2010 and 2019. Densities of the purple-orange sea
star within the survey area were highest along the southeastern coastline to depths of
100 m on the inner shelf, and within Norton Sound and to the north and south of Norton
Sound along the coast (Figure 13).
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Northern Neptune Snail (common name)
Neptunea heros (scientific name)

The northern Neptune snail distribution was highest to the northeast and to the south of
St. Lawrence Island (Figure 14). The estimated biomass of the northern Neptune snalil
decreased by 18% (Table 1) between 2017 (327,678 mt) and 2019 (146,344 mt).
However, the biomass was 32% greater in 2019 than in 2010.
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Saffron Cod (common name)
Uugaq (inupiaqg)

Eleginus gracilis (scientific name)

numbers (milions)

Populaﬁ()ﬁ

Figure 15. Total abundance-at-size of Saffron cod in the NBS during 2010, 2017
and 2019.

Saffron cod represented almost 2% of the biomass in the 2019 NBS. There was a 10%
reduction in saffron cod biomass in 2019 from 2010 (Table 1), but a 6% increase in
saffron cod biomass from 2017 to 2019. This species was most abundant just north of
Nunivak continuing north along the east coast of St. Lawrence Island and into Norton
Sound (Figure 16). Saffron cod were present at 84 of 144 stations in 2019 with depths
between 12 and 53 m. Saffron cod are considered to be a nearshore, bottom species.
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Arctic Cod (common name)
Igalugaq (inupiag)
Boreogadus saida (scientific name)

numbers (millions)

tion

@
5 3
=T

S 200
o

Figure 17. Total abundance-at-size of Arctic cod in the NBS 2010, 2017 and 2019

Arctic cod represented approximately 0.001% of the 2019 NBS biomass, 0.1% of the
2017 biomass and 1% of the 2010 biomass. Between 2010 and 2019, there was a
99.8% reduction in Arctic cod biomass in the NBS. Historically, high densities were
recorded in the area of the cold pool with the lowest bottom temperatures (<-1°C).

Spatial distribution of this forage fish has been decreasing throughout the Bering Sea
since 2017 (Figure 18).
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Pacific Cod (common name)
atigiaq (Bristol Bay Yup'ik)
atgiiyaq (Nunivak Island Yup'ik)
centurrnaq (Central Yup'ik)

igalluaq (Yukon, Hooper Bay, Chevak, Nunivak Island Yup'ik)
Gadus macrocephalus (scientific name)

ers {l"l"li"iGﬂS)
=

Population numb
o o BT .

Figure 19. Total abundance-at-size of Pacific cod in the NBS during 2010, 2017 and
20109.

Pacific cod size composition in 2019 shows three modes around 24 cm, 58cm, and 71 cm
(Figure 19). Pacific cod represented about 9% of the biomass in the 2019 NBS survey;
this represents a 29% increase from 2017 NBS Pacific cod biomass. Pacific cod were
present in highest densities along the northern coastline of the Alaska Peninsula, in the
EBS survey area where bottom depths were between 50 m and 100 m, and occurred in
the highest density in the NBS around St. Lawrence Island continuing to the northern

boundary line of the survey area (Figure 20). Pacific cod were present at 114 of the 144
stations in the NBS survey area in 2019 (Figure 20).
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Walleye Pollock (common name)

Gadus chalcogrammus (scientific name)

aumbers (millions)

PopulaﬁO'I"i

Figure 21. Total abundance-at-size of walleye pollock in the NBS during 2010, 2017 and
20109.

Size distributions of walleye pollock in 2019 and 2017 are similar (Figure 21) and both years had
modes of larger fish that were not observed in 2010. The total abundance of fish in the mode present
around 15 cm in 2019 is much greater than the mode of similar length pollock in 2017. Walleye pollock
represented 27% of the total NBS biomass in 2019. This represents a 5,421% increase from the
biomass observed in 2010. The spatial distribution was patchy throughout the eastern Bering Sea
survey area, but was localized north of St. Lawrence Island along the northwest boundary line and

south of St. Lawrence Island in the NBS. Relatively high densities were located along the northwest
boundary line of the survey area and north to near the Bering Strait (Figure 22).
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Alaska Skate common name)
Bathyraja parmifera (scientific name)

99

Figure 23. Total abundance-at-size of Alaska skate in the NBS during 2010, 2017 and
20109.

The Alaska skate is the most abundant skate on the continental shelf of the Bering Sea.
A similar size composition was observed in 2010 and 2017 (Figure 23). Alaska skates
were present at 73 of the 144 stations in the NBS survey area in 2019, at depths
ranging from 27 to 80 m (Figure 24). Biomass of this skate increased 24% from 2010 to
2019. The distribution is consistent across the shelf in 2019, with the exception of the
area north of St. Lawrence Island north to the Bering Strait (Figure 24), where the
species was not encountered.
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Warty Sculpin (common name)

nertuli (st. Lawrence Island Yupik)

kanayuq (inupiag)

Myoxocephalus scorpius (previously Myoxocephalus verrucosus) (scientific name)

Survey abundance (millions)

Figure 25. Total abundance-at-size of warty sculpin in the NBS during 2010, 2017 and
2019.

In 2019, larger individuals were encountered in the EBS area. Likewise in the NBS, larger
individuals continued to be present in the size distribution from 2017 to 2019. In contrast,
smaller fish (length < 15 cm) mode in 2010 (Figure 25). Despite an 87% decrease in
estimated biomass between 2017 and 2019 in the NBS, the NBS had a higher biomass
estimate than the EBS in 2019. The highest densities of warty sculpins occurred north of
St. Lawrence Island. Presence of warty sculpins occurred at stations with bottom depths
between 23 and 69 m within the NBS area (Figure 26).
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Plain Sculpin (common name)

nertuli (st. Lawrence Island Yupik)

Myoxocephalus jaok (scientific name)

5
4

umbers (millions)

o o R W

Popu\aﬂon m

Figure 27. Total abundance-at-size of plain sculpin in the NBS during 2010, 2017 and
20109.

Plain sculpins were caught at stations with bottom depths between 12 and 66 meters, with
an average depth of 33.6 m within the NBS area (Figure 28). The density of plain sculpins
was highest north and east of St. Lawrence Island and west of Nunivak at depths less than
50 m (Figure 28).
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Red King Crab (common name)

Paralithodes camtschaticus (scientific name)

400
m
=
™
%300
®
8 200

Population num
=
=

1238

142
Figure 29. Total abundance-at-size of red king crab in the NBS during 2010, 2017 and
2019.

A strong mode was present for red king crabs around 30 mm carapace length in 2017,
while in 2019 a strong mode was present around 70 mm (Figure 29). Within the NBS, red
king crabs occur predominantly in Norton Sound (Figure 30). Red king crabs were caught
at 23 of the 144 total stations within the NBS survey area in 2019 (Figure 30), and there
was a 25% increase (2,827 mt) in the estimated biomass of red king crab compared to

2017 (2,256 mt). The increase in biomass in 2019 relative to 2010 was slightly less
(13%) (Table 1).
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Blue King Crab (common name)
Paralithodes platypus (scientific name)

Figure 31. Total abundance-at-size of blue king crab in the NBS during 2010, 2017 and
20109.

In 2019, the majority of blue king crabs were distributed around St. Matthew Island, the
Pribilof Islands, and north of St. Lawrence Island (Figure 32). In 2017, the area of high
blue king crab density was reduced around St. Matthew Island and high densities were
encountered off of the north coast of St. Lawre