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Introduction

In 1995 DFO Science Branch, Newfoundland region acquired a new research vessel the
FRV Teleost. With the new vessel a new ground trawl, Campelen 1800 shrimp trawl
rigged with rockhopper foot gear was introduced.

To maintain continuity in the survey time series a comparative fishing experiment was
conducted between the FRV Gadus Atlantica using the Engels 145 otter trawl with
bobbin foot gear and the FRV Teleost. A total of 285 successful paired tows were
conducted in the winter of 1995. Detail of the fishing trials are outlined in Warren
(1996). An analysis between the two vessel/gear configurations gave conversion factors
for five groundfish species. This paper illustrates the effect of the conversion from
Gadus/Engels to Teleost/Campelen equivalents for Atlantic cod (Gadus morhua) and
Greenland halibut (Reinharditus hippoglassoides ) in NAFO Divs. 2J3K- from 1978 to
1994, i

Methods

Two options were considered for applying the conversion factors:
1. Apply conversion factor to the population at length or
2. Apply conversion on the numbers at length on a set by set bases.

Under the first approach annual Atlantic cod and Greenland halibut abundance at lengtﬁ
from autumn stratified random surveys were calculated for NAFO Divs. 2J . 3K, and 3L
separately from years 1978 to 1994 in 2)3K and 1981 to 1994 in 3L . Conversion

factors as calculated by Warren (1996) were applied to calculate Campelen equivalents as

follows.
y=8*n
where
a_ b ex
=€ X; e
n;= population at length
x; = length class midpoint
and a=10.857058 b=-2.654115 ¢=0.00307 for Atlantic cod and
a=14.123825 5=-4.850857 ¢=0.0910797 for Greenland halibut _
when 0<x<5326 and  (f=0.7347 for x>53.26 and f=47.7 when x,—<10)..
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In the second approach Campelen equivalents were calculated by applying the conversion
factor on a set by set bases to the length frequencies . Here n;= number at length in the
set. Population estimates can then be calculated at age using the annual age length keys
for each NAFO division .

Results

The ratio of annual population estimates from the Campelen equivalents to the Engels is
negatively correlated with the mean length in the population for both species. This
relationship is significant in divisions 2J and 3K but not in 3L for Atlantic cod (Fig la).
The annual ratio is between 1 and 6 in 2J, 1 and 5 in 3K and around 3 in 3L. Greenland
halibut also shows a negative relationship with mean length (Fig 1b). Reduction in mean
length over time is evident in survey for both species.

Cumulative length distributions show a greater number at the smaller sizes for the
Campelen (Fig. 2). This is most evident when a new, relatively strong year class was
sampled by the Engel .

Population at age as calculated in the second approach also shows an increase in
younger smaller fish , in years however, when the Engels sampled older Atlantic cod
{(>10) the conversion has substantially reduced them (Fig 3a) i.e. will not be sampled by
the Campelen. This trend does not hold for Greenland halibut (Fig 3b,c) . Both methods
of applying the conversion equations ,to the whole population or on a set by set basis, are
consistent.

Annual abundance index for Atlantic cod and Greenland haibut show the same trend for
both gears. The estimate for 1983 in 2J for Atlantic cod using the Campelen however is
much higher than expected (Fig. 4 Table 1.}, This is also reflected in the length
frequency. The Campelen in 3K demeonstrates a more rapid decline in cod from 1989 to
1992 than the Engels.

For Greenland halibut there is a divergence in the estimates of abundance from 1991 to
1994 in 2] between gears although both indices are increasing (Fig 4b Table 2).
Campelen estimates in NAFO division 2J are more variable.

Discussion

A length based conversion between the Campelen and the Engels for five of the major
groundfish species have been derived in an attempt to keep continuity between past and
future groundfish bottom traw! surveys by Canada in the Northwest Atlantic.

From the conversion equations in Warren (1996) the conversion factor for 16 ¢m cod is
35 and for 93 c¢m cod the conversion is 0.41, unity occurring at 64 cm. The conversion
factor for a 10 cm Greenland halibut is 47.7 and for 53.36 cm and larger the conversion
factor is 0.7347 . Unity for Greenland halibut is at 36 cm. Surveys that are dominated
with small fish will show a greater Campelen equivalent. . Such is the case in the 90’s for
Greenland halibut.

‘The Teleost/Campelen to Gadus/Engels conversion cannot be applied to the FRV
Templeman/Engels. The two Engels trawls differ in mesh size and rigging (McCallum
and Walsh 1996). Comparative fishing will have to continue for the Templeman to obtain
conversion factors.

Our perception of the historic time series of size and abundance at age in NAFQO Divs.
2J3KL will change for both species when the data are converted to Campelen equivelent
units . The conversions are very sensitive to number at small size. Also, older larger cod
are poorly sampled with the Campelen gear.
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Table 1. Abundance estimates from NAFO Divs.2Y and 3K (1973-94) and 3L (1981-94).



Greenland halibut
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Table Z. Abundance estimates from NAFQ Divs. 2J and 3K.
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Fig 2a. Cumulative length distribution for Atlantic cod in NAFO division 2J from 1979-94
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