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increased abundance of aggregations of their principal prey, the copepod Calanus finmarchicus.
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copepods and also be capable of censusing other targets at the depth ranges anticipated.

This frequency had been used effectively to detect large copepods (BARRACLOUGH et al.,

1969) and C. finmarchicus in the Gulf of Maine (KosLow, personal communication). We

used this frequency in all three studies and were able to detect layers of copepods and other

targets as small as 1 mm where they were abundant (more than 100 1nd1V1duals per m3) In
[ Vﬁ-‘

purposes.
The target strength to length relationships for copepods and other targets were based on
measured values where pos51ble or were computed usmg the model developed by
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Spectral Density
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Fig. 12. Spectral density (as log of the spectrum, units of tons km™* cycles km™ ') and
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EUP, CP50, EU50 and ACOUS. The variables CPK and ACOUS were used together for the discriminant
iir-f 57— - P IS — o p— - S——

and UW were the test data classified as non-whale (UN) and whale (UW) observations. The discriminant function
was developed using the whale (W) and non-whale (NW) observations and then tested on the UN and UW

observations
Variable entered CPK, ACOUS
Variable FTO * Variable FTO
REMOVE ENTER

DF=1 11 * DF=1 10
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Table 9. Discriminant function analysis of biomass parameters using data classified as whale or non-whale to
develop the discriminant function and then testing it on additional observations. The variables used were CPK,
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SEGC were excluded because they had no matching copepod data

Variable entered CPK
\ YAgiahla le—'=u- e
5.
REMOVE * ENTER
DF=1 12 * DF=1 11

CPK 4.45 * 7 EUP 0.05
r . G anre, g (5 —
..

4

Classification functions

Group = NW w
Variable
CPK 0.00027 0.00065
Constant —1.02542 —2.60434
i g

Percentage Number of cases
Group correctly classified into group
Nw w

NwW 875 7 1
w 66.7 2 4
UN 100.0 2 0
Uw 60.0 2 3
Total 80.9 13 8
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provide a similar view of the distribution of copepods, though somewhat different in
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device. For example, net estimates of biomass are derived from large volumes of water,
but acoustic estimates are from a smaller volume (200 m* or more for nets and 60-100 m®
for acoustic samples).
The estimated range of error associated with target strength is about +3 dB (between
models and measured values for the same size target). This is equivalent to a product/
quotient factor of 2 (or 1/2) times the acoustically estimated biomass. Our experience with
a large variety of horizontal and vertical net haul replicates indicates that a product/

quotient factor of 1 to several times net catch biomasses is commonly encountered
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(Euphausia superba) swarms from Elephant Island and Bransfield Strait. Special Issue 4 of Journal of
Crustacean Biology, pp. 16-44.
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