FERTICAL MOVEMI

TS OF COIN CHALLENGE ASSUMPTIONS OF ACOUSTIC-BASED BIOMASS ESTIMATES
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High-resalution data provide evidence that cod experience changes in buoyaney and orientation during rapid vertical movements, which could lead te underestimation of biomass in acoustic surveys.

Context and oins

Fish biemass is routinely estirmated wing acoustie technigques based on reference target strength, a measure of backscattar that assumes negligible variation in attitude and behaviour of fish. We used data storage tags (D5Ts) o mvestigate vertical moverment af

cod in the Morth, Irish and Barents Seas and the implications for biomass estimation.
Methods!Results

Buoyancy

Laborarory and field studies have shown that cod maintain neutral bucyancy (MB) in mid-water by gas secretion into and
rescrpaon from the swimbladder'”, We examined post-release descents of 10 DST-tagged cod with clear adaptation to
Increasing dnprh. Dunng ad:.pu.rinn {several d:.rs:l. cod descended at a mean rape of 0.4-0.8m k', consistent with maintaining
MB ar their upper depth range (Figure la) In the shor-term, however, cod made roudne rapid vertical movements (Figure
Ik}, in sorme cases up to 70 m in 10 minuees. These rates suggest that gas exchange from the swimbladder s not rapid enough

to compensate for swift yertical movemants, Cod are, thus, likely to experience changes in buoyancy during rapid vertical
moveEments in mid-water,
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Movement Rates
Wy used high requency

sampling {1 ominute intervals)
to estimate rates of ascent
(Figure 1) and descent for 42

individual cad. C(:-Inl:lll'ib::-n Lex

&0

rates estirmated an less
frequent (30-, 60-, 120- and
240-minute) intervals showed
that movement rates were
underestimated at lower
sampling frequencies due 1o
the omisshen ol short-term
rapid movements, such as
thase regularly cbserved in
the present hr.u|:|r.
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Tilt Angle

Cod alear the angle of their body te move between depths. The propertion of time spent tilted was estimated for [0
individuals using an assumpoion of constant ground speed of 0.5 bodylengths 5 (Figure 3a). Dara sampled every 10 seconds
showed thar cod spent 50% of the trme tiled by more than 5° (Figure 3b) and that orentanion varied systematically wich time

of day {Figure 3c), a o
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b Ta= Arctaniad /T
-~ where Tq 1% Ul anghe,
& Ad ie change in degth
D ie distance travelled
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Conclusions
* Cod routinely make swift vertical movements causing alteration of buoyancy and tile angle.

* High-frequency sampling is necessary o accurately quantify mowvement rates and o infer non-compliance of the
swimbldder with MNE.

* Systematic negative bucyancy and tile of the body will reduce fish target strength and could cause comsiderable
underestimation of bismass in 2Coustic surveys,
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