& y
v -

Surveyln g eu to understand

% §
\ ’ L]
Y . T
\ ;;_,
{ — A :
- g
. ¥
B oA v 3
A T
R P
<5 a3 21 Y LA ‘
s 0 WA 43
] \ y
I
|
%

FISHERIES

B Pe

A - . *
T 1. USS -

° * L ' () s !
Patrick H. Ressler!’, Kirsten A. Simonse S
ind «-- Way NE, Seattle, WA, U.S.A. S :: I
ams, 50C Ii|f-.’[h Street NW, Washington, DC, U.S.A. “Presenting author, email: pat(l res

‘t p— B |
: ""““" ™ _ nn", l

Bl | |
- Te BN =] -

Goal: create an ongoing acoustic-trawl time series of euphausiid (‘krill’) abundance in the Gulf + Ressler et al. (MEPS, 2014) created a generalized additive model
of Alaska for use in predator-prey models, fisheries management, and as an ecosystem indicator. (GAM) of euphausiid abundance in the Bering Sea as a function of TR L £ s R A
‘ temperature, walleye pollock abundance, and spatial location. S " e
< oL '7?. ey ' Temperature was a much better predictor than pollock abundance in E‘
y the Bering (more euphausiids at colder water temperatures; deviance - N
HOW IT WORKS H d. explained 47%). )
* Euphausiid backscatter from g sy 4,,, 5
summer acoustic-trawl pollock » We formulated a similar GAM for the GOA (Simonsen et al. accepted, =
surveys 2003-2015 was identitied ok 2 ICES JMS), using a region factor (Shelikof, Barnabas, and Chiniak) in S O
using backscatter frequerwcy ¢ [T e & s oottt Koy e lieu of a smooth spatial function. No strong negative relationship i > =
response, targeted trawling, and = SFS 60°N with temperature was observed (Fig. 4; deviance explained 26.4%), Fig. 4. Partial effects plots for smooth functions in —
OppOI‘tunIStIC camera |magery » ,'\Q‘, Gulf of Alaska but note that the GOA is much warmer than the Bering year-round. the GOA euphausud GAM. The units of euphausud J‘w
' i ) 59°N . Y . backscatter and pollock biomass have undergone a s
RRsemet al. accepted, ICES L E Walleye pollock abundance was a statistically significant but very 08,1 (x +10] transformation The oIt o the Pl
JMS; Figs. 1, 2) ] 7 m“ AL o 58N weak predictor of euphausiid abundance in both systems. residuals from the full model without the effect of the
NENOT T Tl " i % covariate on the x-axis; the shading denotes a 95%
uphausiid backscatter in key o =L 1 o T 57N confidence interval around the fit.
areas sampled in all years was " Loniuce |
used as a temporal and spatial BN pollock condition (AT survey)
Fig 1 0.060 ~
index of euphausiid abundance a. Acoustic backscatter (sA, m? nmi’ 2) from euphausuds 2013’ 55°N E U PHAUSI I DS AN D FISH CO N D ITI O N onp | FTO53 -
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* Since euphausiids are key prey for GOA pollock and other fishes,
their availability in the environment may influence fish condition
and growth.

(Figs. 2, 4).
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a5+ Wefit a length-weight relationship to GOA pollock specimens

V7 collected during acoustic-trawl surveys 2003-2015. Length-weight
residuals were p05|t|vely associated with average euphausud

backscatter (Fig. 5).

Pollock condition factor, In(LW resid)
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Fig. 2.

a. Euphausiid species composition is
dominated by Thysanoessa spp.,
mainly T. inermis, with increasing
contributions from Euphausia pacifica

in the east.

Euphausiid density, s, (m? nmi?)

Fig 5. Mean pollock condition (length-weight -
residuals) as a function of e.uphausj_ld, backsea-tter

density (s,) in key areas. — -
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CONCLUSIONS AND FUTURE WORK

*“Multifrequency acoustic backscatter and net catches can be used as a spatial and

. Functional regression of Methot net
catch on euphausiid S, in 2011 and
2013 revealed a positive relationship
with net catch; 95% confidence
intervals on the slope indicated a 1:1
relationship. Euphausiid backscatter
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- was also positively correlated with I % 2B temporal proxy for euphausiid abundance (5 surveys, 2003-2015).
trawl camera counts (not shown). - o :
c. Mean backscatter frequency response o , = The Gulf-of Alaska does not experience the cold temperatures (bottom and surface)
relative to 38 kHz is comparable for | ok e,

nor the . seasonal ice cover observed in the Bering Sea, perhaps a key difference
relevant to annual variation in the abundance of euphausiids in these systems.

euphausiid aggregations in several
high-latitude ecosystems (eastern
Bering Sea, Barents Sea, and Gulf of

Alaska). Error bars indicate +1

standard deV|at|on
R X

d. A combined annual index of —
euphausud backs;];t,er (X X s, xarea,
m2) for the key areas surroundlng
Kodlak Island indicated highest values
in 2011 and 2005. Error bars are 95%
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} ................ % e Preliminary results suggest that the condition of pollock captured in acoustic-trawl
| | surveys may be positively associated with the availability of euphausiid prey.
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15 - = €= De Robertis et al. (2010); mostly EBS
® Ressleretal. 2015; Barents Sea
O This study; GOA

Future directions: further evaluation of possible association of euphausiid
abundanee and fish condition, assess the spatial relationship of euphausiids and key
S predators (Simensen et al. in prep.), investigate scattering properties of EBS and GOA
e | | B e "o W . - T - ] euphausiids (NPRB #1501), continue to use these results as an ecosystem indicator
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