Do pollock dive in response to survey bottom trawls?
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Objectives E— R nT— Introduction

Validate bottom trawl effective fishing height by directly Walleye pollock (Gadus chalcogrammus) are a dominant species with important commercial and ecological roles in the North Pacific. Due to their
semi-demersal distribution, separate bottom trawl (BT) surveys and acoustic trawl (AT) surveys are used to estimate their abundance and to
determine spatial distribution in the eastern Bering Sea (EBS). Combining BT and AT data can provide more accurate and precise abundance
estimates than what can be provided by either survey alone. However to combine data from both surveys it is necessary to know the effective fishing

Nerive a whole wate slumn abundar 4 | height of the BT. Effective fishing height for the 83-112 otter trawl used in the Eastern Bering Sea BT surveys has been estimated to be on average

observing pollock diving behavior in front of the survey
trawl using acoustic instruments.

Validation of model results Small boat with
= echosounder
through observations

Acoustic and bottom trawl techniques are necessary to sample the entire
vertical extent of pollock distribution in the water column, because both have
blind zones . Acoustic instruments are effective at sampling the
water column, but they have a near-bottom acoustic dead zone (ADZ),
where fish near the seafloor cannot be detected. Bottom trawls can catch
pollock only up to the effective fishing height (EFH). Pollock availability to
the bottom trawl survey depends on the EFH. Pollock availability to the
acoustic survey depends on how many pollock are in the ADZ. A whole
water column abundance estimate of pollock can be obtained by subtracting
the overlap from the sum of bottom trawl and acoustic estimates. However, Acoustic dead zone
to estimate overlap it is necessary to know the effective fishing height.

The planned experiment will quantify the degree of diving in response to the =
bottom trawl by conducting simultaneous observations of pollock behavior Effective
under the survey vessel and in the front of the trawl. These observations gjigf

will be performed from the survey vessel and a small boat equipped with )
acoustic instruments . The boat will be towed by the BT survey
vessel and will have a remotely controlled side to side navigation system
allowing for observations of pollock vertical distribution at any point
between the fishing vessel and the opening of the trawl. The data from the
towed echosounder will be telemetered back to the operator on the survey

Acoustic dead zone

lllustration of walleye pollock sampling by an echosounderand vessel via an Ethernet radio link to provide real-time feedback. Experimental observations of pollock behavior between
a bottom trawl. Note that acoustic data is collected directly under the fishing vesseland the bottom trawl. Note that small boat will be able
survey vessel, while bottom trawl catches pollock some distance behind to observe pollock aggregations at any point between survey vessel
the vessel. Diving may occur in the time between vessel passing over and mouth of the trawl.

schools of pollock and trawl caching same schools.

Pilot studies
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EFH can be estimated from conceptual model .. _ Sea trials:
?ng)b:r]ng gac?cl)rS:tl;(s ooy CO"eccthCtiatz)Ottom e _ - £ In July 2015 feasibility trials were conducted on the FV
g 50 ;ﬁ Vesteraalen by towing a Zodiac inflatable boat A
=] = rudder and a center board were attached to the zodiac to assess
A w b the ability of the rudder to move the towed zodiac from side to side
behind the towing vessel. Side to side movements are necessary
N to observe pollock behavior in the plane between bottom trawl
, o wings (average spread 18m) and doors (average spread 50m). It
fime was found that when the tow attachment point was at the center of
EFH of the survey bottom trawl was estimated the Zodiac the rudder had only a limited capability to move the
using this model and simultaneously collected Examples of acoustic echograms of pollock vertical distribution as detected by echosounders mounted Zodiac from side to side ( = 10m ). However, when the
bottom trawl and acoustic data, resulting in the EFH on the fishing vessel. Note that pollock can be distributed anywhere between bottom and the sea surface. attachment point was changed to the side of the Zodiac, the
estimate of 16m (Kotwicki et al., 2013). Before this Zodiac movement to the side increased to > 30m.
estimate can be usgd to obtain whole water column A, Bofton Trawl Survay B. Bt Trawl Surey Lake trials:
pollock abundance it needs to be confirmed by . T — e
observations. e - | o B e e A model catamaran boat was built to test the tow angle in relation to the
Results from combining bottom trawl and acoustic data have also been used % A % =1 7 G721 [PXCIAL: [PORIOT : Ul e was testgd SUEEESAUILY I e
to obtain estimates of availability of pollock to the bottom trawl and acoustic - = fEls a .nd ol |16 LSl e, The. Sl @il BTl S (!
gear in relation to environmental variables and fish size (Kotwicki et al., 2015). S T T R I N N B gesiifieln E7lin YD ENEBITIEN. (el Cellt] Ganlitel MBvEmsns e ine
40 80 120 160 40 60 80 100 120 140 catamaran from side to side even without the rudder.

It was found that probability of detecting pollock by BT and acoustic surveys
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In September 2015, lake trials were performed with a Hobie Wave

C. Bottom Trawl Survey D. Acoustic Survey catamaran . The catamaran was towed at 3 knots. Various

For example pollock availability to the bottom trawl is high (close to 1) in t ttach £ boint tosted t the effect of th " ¢
shallow waters, but it decreases and becomes more variable in deeper waters. e T 2 EMEEIIEE [pellilis wEls iseist] o eseees e EEel O iie gesiiiel ©
\ the towing point on the sideways drift of the towed boat. The trials

Pollock availability to the bottom trawl also decreases and becomes more
valiablity W indicated that a catamaran would be a good platform to perform pollock
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variable under low-light conditions. Large pollock are usually more available to s S T : . L : : R .

the bottom trawl than smaller pollock. The finding of variable availability to the -l o T e construetion of a remotely controlled rmoving towiag poit L ake Washington trials L ake Washington triale
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SLIMEY (getlre indicates an eX'_Stence of presently unaccounted source Qf 200 300 400 500 600 40 60 80 100 120 140 TorE ] o (Trar i ar T Ee T B with a small model catamaran. with a Hobie Wave catamaran.

uncertainty in abundance estimates from both bottom trawl and acoustic b enalilinmi eSofiam Ligh '

surveys. Whole water column estimates of abundance from combined BT and : : :
tic data have a potential to reduce this uncertainty, because every fish in Examples of model-derived relationship between pollock
=lEOLEIS izl ks el [IO) u u Y; u ry availability the bottom trawl and acoustic surveys and environmental T T
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