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Why acoustic surveys of euphausiids?

e Important trophic link

e Distribution and abundance data
useful for both ecological studies
gr—— ource management
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h t we do and how we do it




Use data from acoustic-trawl surveys of

walleye pollock in Alaska
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Use data from acoustic-trawl surveys of
walleye pollock in Alaska
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euphausiid S, at 120 kHz




Classify euphausiid backscatter using frequency

response
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Sample euphausiid backscatter with
nets

® Methot trawl

0 5 m? frame trawl with 2 mm x 3 mm mesh in body, 1 mm mesh in
codend, towed at 2 — 3 knots (Methot, 1986)
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Sample euphausiid backscatter with
nets
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Sample euphausiid backscatter with

® Methot
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Gulf of Alaska 2011 and 2013
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Additional ‘sea-truthing’ with cameras

® Camtrawl
o0 Stereo camera system (Williams et al. 2010)
0 mounted in large midwater trawl for sampling fish
0 also see euphausiids Iin footage as net Is set/retrieved
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Additional ‘sea-truthing’ with cameras
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Additional ‘sea-truthing’ with cameras




Additional ‘sea-truthing’ with cameras
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Additional ‘sea-truthing’ with cameras

—
(o]

r’=0.26, n= 64

o
>

—
~
I

—
[V}
I

—
I

o
™
I

°

o
[e)]
T

Euphausiids imaged (log10(number frame'1)

Euphausiid backscatter (Iog10(sA))




Convert backscatter to abundance and
biomass
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Bering Sea and Gulf of Alaska euphausiids: prey and
predators, bottom-up or top-down control?

e Euphausiids = pollock + bottom temp + average surface temp +
primary production + location + error
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Bering Sea, 8 surveys 2004-2014; variance explained 37.2%

Effect on euphausiids

Effect on euphausiids

Annual average surface temperature (°C)

1.0 15 2.0 25 3.0

Age 1+ pollock biomass (kg ha?t)

L]
s o)
L .
! L
] !
i o
“
| ] | | | | |
T T T T T
3 A Fi ) a

\HHIIIHIHHHHIIIIIIHI-\HHIIHIIHHHIIIIIIHIHHHIIHIIHHII
I | I | I I I

-1 0 1 2 3 4 5

Bottom temperature (°C)

400 600 800 1000 1200 1400 1600

Primary production (mg C m=2 d1)

Latitude

61

60

59

58

57

56

55

Longitude

All things considered,
euphausiid biomass is
best predicted by
temperature




In the Gulf of Alaska? 4 surveys 2003-2013, var. explained 26.4%
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Frequency response of similar euphausiid
species IS consistent among ecosystems

-=<~=-De Robertis et al. (2010)
® Ressler et al. (2015)
O This study
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Baleen whales are associated with
euphausiid backscatter in the *Barents Sea*
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Baleen whales are associated with
euphausiid backscatter in the *Barents Sea*
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Management application: ecosystem ‘report card’
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ning questions and summary



Fish condition may be related to
euphausiid prey availability

pollock condition (AT survey)
n= 5 surveys, 2003-2015
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How many euphausiids are
there...really?

® Comparing euphausiid abundance from net
~__capture, acoustic surveys, ecosystem models
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Measure euphausiid target strength this

summer

with Joe Warren (SBU), Rodger Harvey (ODU), Georgina Gibson (UAF),
Kresimir Williams (AFSC)

« Capture live animals, measure
- length, species, g/h

of tethered
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Measure euphausiid target strength this

summer

with Joe Warren (SBU), Rodger Harvey (ODU), Georgina Gibson (UAF),
Kresimir Williams (AFSC)

o Capture live animals, measure
length, species, g/h
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Use stereo cameras to determine

In Situ orientation
with Mike Levine (OA), Kresimir Williams (AFSC)

Mean= -4.6°

SD= 39.2°
N= 874




Summary

e Acoustic surveys of euphausiids are tractable and cost-
effective combinations with acoustic-trawl surveys of
fish
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ve many applications: long-term monitoring,
ludies, resource management
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