2016 Acoustic-trawl survey of eastern Bering
Sea shelf walleye pollock — preliminary results

12 June =17 August Taina Honkalehto and MACE Program
NOAA ship Oscar Dyson Alaska Fisheries Science Center




Methods

Biennial, shelf-wide survey, conducted in 3 3-week legs

Usually includes Cape Navarin, Russia — no permission in 2016

20 nmi-spaced N-S parallel transects, 5000 nmi, 100,000 sq. nmi

Opportunistic trawls to ID backscatter focused on walleye pollock

Daytime survey ~17 hrs/day, night time CTDs, test equipment,
special projects
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100 midwater trawls — catch composition

walleye pollock

Jellyfish 18% Chrysaora jellyfish

M rock sole, yellowfin sole,
northern rockfish, pacific

walleye pollock 77% cod, herring, chum

salmon, POP
other

4 bottom trawls — catch composition

Jellyfish'5%

walleye pollock

Chrysaora jellyfish
m rock sole sp.

yellowfin sole

walleye pollock 88% Pacific cod
M other

“other “—long list of species with v. small % wt
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AT survey midwater pollock backscatter (m>nmi?)
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sy (M2 nmi?)

BT survey pollock biomass
(kg ha'l)




AT survey midwater pollock biomass

0.1 million t

3.4 milliont US EEZ

13,000

%
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Walleye pollock 2016 length — weight relationship

mean weight at length, 201407 haul 1-141vs. all hauls
I | I |

=)
=,
15
=)

[4}]

2

length (cm)




0.2

0.15

0.1

0.05

Proportion of numbers
(=] =]
= © Z @
wn Pk wn S

o

0.2

0.15

0.1

0.05

I I I I I

2016 East of 170 37% 1.5
| - | | - - | I
10 20 30 40 50 60 70 80
B [ I I I ]
West of 170 63 % 2.6
| - Pep i |
10 20 30 40 50 60 70 80
2016 preliminary estimates (to 3 m): 4 milliont, 10.6 billion fish
B I I I I I I I ]
Russia
| | | | | | I
10 20 30 40 50 60 70 80

Length (cm)



Proportion of numbers

T | I I T I
0.2
2016 East of 170 37% 1.5
0ISF 2014 0% 14
0.1
0.05 -
0 | — | 1 | |
10 20 30 40 50 60 70
| I I I
0.2
West of 170 63% 2.6
0.15 - 57% 2.0
0.1
0.05
0 ) | L
10 20 30 40 50 60 70
2016 preliminary estimates (to 3 m): 4 milliont, 10.6 billion fish
I I I I T I T
0.2 -
Russia
B3 3% 0.1
0.1
0.05 -
0 ] | | l |
10 20 30 40 50 60 70

Length (cm)



Cumulative biomass by transect 2016 vs. 2014

Biomass (>3 m)

2016 EIT survey
2014 EIT survey
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Historical numbers at length
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Bottom trawl survey abundance-at-length
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Acoustic-trawl survey walleye pollock biomass to 3 m off bottom

"strong year classes
O AT EBS survey Russia
B AT EBS survey USA
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Special projects

Euphausiid TS measurements, etc. — ressieretat.

Saildrone — pe robertis et al.

Broadband acoustic collections — sassett et al.
Stereo drop camera expts — wiliams et al.

CamTrawl| auto-length measurements — wiiiams et

al.

Radiated vessel noise measurements — sassett et al.




2016 AT survey preliminary results

EBS summer shelf waters very (warmer than 2014-15)

2016 US EEZ midwater pollock biomass 4.0 million t
highest estimated since 1988 — extended north of transects

~37 % pollock biomass east of 170 ° W in U.S. -- mainly age 4s

Ages 4, 3, 2 —very few 1s
2012, 2013, and 2014 year classes

No survey of Russia’s Cape Navarin area

More large jellyfish & complex backscatter




urveys

Summer 2017 -- Gulf of Alaska survey
(2016-2017 AVO index to EBS stock assessment)

Summer 2018 — Bering Sea survey







AT estimates between 0.5 and 3 meters off bottom

Backscatter between 0.5 and 3 meters off bottom has been collected but not used in AT
estimates for historical reasons

Expanding analysis region down to 0.5 m above bottom could improve the survey

BUT, this semi-pelagic region is more diverse:
roughly 25% of catch from the bottom trawls is pollock

The goal:
1. Estimate the contribution of pollock to backscatter between 0.5 and 3 m

2. Use these results to estimate pollock biomass/numbers in this region as a
new product of our survey

Method:

Establish an empirical relationship between the bottom trawl catch and the
simultaneous acoustics measured between 0.5 and 3 meters




AT estimates between 0.5 and 3 meters off bottom

Approach:

Analyze simultaneously collected bottom trawl and acoustic measurements.

Combine simultaneous bottom trawl catch data with acoustic data (2006 — 2011, 791 trawls,

between 0.5 and 3 meters off bottom) by fitting species specific coefficients:
3

z Sp = Apk . CPUEpk + Apcod . CPUEpcod + Aflatfishes . CPUEflatfishes 7 @os
h=0.5

Then use these coefficients to find the proportion of backscatter attributable to pollock (and

other species):
Apk ' CPUEpk

Zsp(Asp i CPUESp)

Proppy =

Lauffenburger, De Robertis, Kotwicki, in press. Combining bottom trawls and acoustics in a diverse semipelagic environment:
What is the contribution of walleye pollock (Gadus chalcogrammus) to near-bottom acoustic backscatter in the eastern Bering Sea?
Canadian Journal of Fisheries and Aquatic Sciences.




AT estimates between 0.5 and 3 meters off bottom

The proportion of acoustic backscatter attributable to pollock (and other species) between
0.5 and 3 meters off bottom from 2006 — 2011

Pollock is around 85% of the backscatter on average

mmmm pollock

— arctic cod
m= |arge flatfish
rockfish
miscellaneous
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AT estimates between 0.5 and 3 meters off bottom

Method for applying correction back in time, 2016, and the future:
Find catch from closest bottom trawl stations for each EDSU
Within a max range of 25 nmi, weighted by 1/R distance
Find proportion of backscatter that is from pollock using fitted coefficient values for
each species and catch data
Use proportion to scale backscatter between 0.5 and 3 meters
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2016 AT survey estimates between 0.5 and 3 meters off
bottom

Biomass at length
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EBS shelf, Russian EEZ, AT surveys
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Walleye pollock acoustic backscatter (s,) from acoustic-trawl surveys
near Cape Navarin, Russia. The United States conducted all surveys
except 2002 which Russia conducted.




mean weight at length, 201608 haul 85-217vs. all hauls
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