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Abstract

Information of catch and size distribution from Canadian Research surveys from 1991-2002 are presented for
consideration relative to a NAFO Sciertific Council recommendation to further clarify stock structure of redfish,
particularly on the appropriateness of Div. 3LN and Div. 30 as management units. Recent biological studies suggest
Div. 30 is similar to Div. 3LN, the closest affinity being with nei ghbouring Div. 3N. Canadian research survey results
indicate a contiguous distribution of redfish between Div. 3L, Div. 3N and Div. 30. The most abundant catches
occurred in Div. 30 with length frequency modes that tend to be more similar to Div. 3N than Div. 3L. One major
disadvantage to addressing this puzzle is the inability to use conventional taggi ng because of the high mortality caused
in bringing redfish to the surface. Recent i mprovements in tagging technol ogy where fish are tagged on bottom may be
a useful tool infuture to unravel ling this long-standing i ssue.

Introduction

There are two species of Sebastes that have been commercially fished in Div. 3LN and Div. 30, the deep sea
redfish (Sebastes mentella) and the Acadian redfish (Sebastes fasciatus). Both are managed as “redfish” because
their external characteristics are very similar, making them difficult to separate in both commercial fisheries and
during research vessel surveys. Althoughthisisanadditiona cavest to the proper management of the redfish resources
in the area, of more concern is whether the current management units are the most appropriate. A recent genetic
analysis suggests that for S. mentella, no genetic difference could be detected among samples from Div. 30, Div. 3LN
and those from Subarea 2 and Div. 3K (Roques et. al., 2001). A study of parasite fauna reported the existence of seven
isolated and poorly intermingling groupings that exist along the coast of Canada and suggested that Div. 30 and Div.
3N are the areas of closest similarity (Bakey and Bakay, MS 2002). The purpose of this paper is to provide a
graphical representation of the results of Canadian research surveys since 1991 to use as information to address the
i ssue of the most appropriate way to manage the redfish resource in Div. 3LNO.

Materials and Methods

Stratified-random surveys have been conducted by Canada in Div. 3L in various years and seasons from
1978 to 2002 in which strata to at least 732 m (400 fathoms) were sampl ed. Stratified-random surveys have al so been
conducted primarily in spring and autumn by Canada in Div 3N from 1991-2002, which also cover to at least (732 m
or 400 fathoms). Only the synoptic surveys are considered here, which are the spring and autumn surveys since 1991.
The survey stratificationis presented in Fig. 1.



Up until the autumn of 1995 these surveys were conducted with an Engels 145 high lift otter trawl with a
small mesh liner (29mm) inthe codend and tows planned for 30-minute duration. Starting with the autumn 1995 survey
in Div. 3LN, a Campelen 1800 survey gear was adopted with a 12mm liner in the codend and 15 minute tows utilizing
SCANMAR hydroacoustic sensors to monitor net configuration during tows. Only Campelen data and Engel data
converted into Campelen equival ents were utilized are considered here. A comparison of the generated data with the
original Engel data suggested overall trends in abundance were the same except that the rel ative measure of abundance
estimated for the Campelen trawl conversions were higher (Power and Maddock Parsons, MS 1998). Graphical
representations of the survey results are expressed as mean number per standard tow, which is a 15-minute tow at a
speed of 3.0 knots (0.75 n. mi).

Results and Discussion

The graphical representation of the redfish catches by position is presented in Fig. 2 for the spring surveys
and Fig. 3 for autumn surveys. The largest catches throughout both series occur beyond 100 m in the slope areas of
Div. 30 and Div. 3N. Over the period covered by the surveys, comparably large catches in Div. 3L were infrequent.
Length distributions in terms of percent, derived from the stratified mean number per tow at length from 1991-1996
(Fig. 4) and 1997-2002 (Fig. 5) are plotted for the spring and autumn surveys. A comparison of the modes in the length
distributions suggest that over the period of the surveys, the relative size distribution in Div 3N was more similar to
Div. 30 than to Div. 3L (Table 1). This occurred in 20 of the 24 surveys conducted. The Div. 30 and Div. 3N surveys
are characterized by a smaller size distribution of fish than Div. 3L. This may be related to a higher percentage of
shallower water area in Div. 3N and Div. 30 compared to Div. 3L for areas where redfish are consistently found
(Table 2), coupled with an increasi ng size-depth rel ati onship which redfish demonstrate.

The nature of the relationship of redfish in Div. 3LNO has been questioned for some time. The most recent
biological studies have not clarified the relationship to suggest an aternative to the existing management units. The
survey information suggests Div. 30 is more similar to Div. 3N. If redfish in Div. 30 and Div. 3N constitute a
biological stock, managing these divisions separately may not be harmful. What is of more concernisthe relationship
with Div. 3L, given that it has experienced poor recruitment since the early 1980s while Div. 3N and Div. 30 have
experienced improved recruitment from the year classes born in the 1986-1988 period. One mgjor disadvantage to
addressing this puzzle is the inability to use conventional tagging because of the high mortality caused in bringing
redfish to the surface. Recent improvements in tagging technol ogy where fish are tagged on bottom may be a useful tool
in future to unravelling this long-standing i ssue.
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Tahle 1. Tabulation of area (sq. n. miles) by depthzone for Div. 3LNC where redfish are consistently caught.

Depth Zone AL %% an % a0 %
093-183 1168 407 4775 B23
185-274 8424 483 846 18.0 375 B.5
275-366 Jass 343 J9s 134 N 3B
J67-549 1142 102 420 146 245 472
550-731 804 72 352 123 198 3.4
Total 11225 100] 2872 100] 5804 100

Table 2. Summary of comparisons of mades of length distributions between Div. 30, Div. 3N and Div, 30
from spring (S) and autumn (A) Canadian BY surveys from 1891-2002. An asterisk denotes instances
where modes carrespaond but proportions may be different.
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Fig. 1. Stratification chart for Div. 3LNO surveys.
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Fig. 2. Distribution of 3LNO Spring DFO RV Redfish catches.
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Fig. 3. Distribution of 3LNO Autumn DFO RV Redfish catches.
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Fig. 4. Comparative length frequency distribution from stratified-random research survays to Doy 2LMO
from 1991-19%48 Plottad are parcaent at langth from stratified mean per standard tow,
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Fig. & Ceomparative length frequency distnbuticn from stratfied-random research surseys to Div, SLNO
fram 18072002 Plotted are parosnt at length from stratfied mean per standard tow




