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INTRODUCTION

In recent years the 3P redfish stock has shown a decline as a result
of poor recruitment of the mid-1960's year-classes which have not entered
the fishery in expected strength. The Total Allowable Catch was first
set at 25,000 MT in 1974 but has since been reduced to 11,000 MT in 1979.
In response to the request of CAFSAC to review information on 3P redfish,
this document provides additional observations on the status of this
stock.

METHODS

TRENDS IN CATCH AND CATCH PER UNIT EFFORT

Catch per hour was determined from Canadian tonnage class 4 by using
all data in which redfish comprised more than 50% of the catch.

Nominal catches have declined from a high of 37,000 MT in 1970 to less
than 20,000 MT in 1977 and 1978 (Fig.1). Similarly, catch rates have
steadily declined for this stock from a high of 0.91 MT per hour in 1965.
In recent years, the catch rate remained stable at 0.5 MT per hour in 1974-
76 but decreased to 0.42 in 1977 and to 0.38 in 1978.

Trends in effort fluctuate but increased to a high of 56,000 hours
fished in 1975 and subsequently have declined to about 40,000 hours from
1976-78.

NUMBERS AT AGE

Commercial sampling frequencies and otolith collections of male and
female mentella redfish were applied to the reported commercial catches
to determine numbers caught at age. The calculated numbers of males and
females were combined and a cohort was run using the 1973-78 data.



AVERAGE WEIGHT AT AGE

The average weight at age was calculated from the average length at age
for each sex using the following:

2.9548
Male . - 0.01659 1
Female Wt 2 0.01372 13.0210

The resultant male and female vectors of weight at age were averaged to
give a combined weight at age (Table 1).

PARTIAL RECRUITMENT

Partial recruitment was recalculated to take into account the apparent
recruitment of several strong year-classes in 1978 (7, 8, 9 and 10 year-olds)
which in previous years were not evident in the commercial fishery.

The numbers per tow for male and female redfish from ages 6-18 from a
research cruise in the spring of 1978 were expressed as a percent of the
total numbers caught at age. Similarly, numbers at age (6-18) for male and
female redfish from commercial sampling were expressed as a percent of the
total numbers caught. Ratios of the % commercial to % research were calculated
for both sexes and averaged over 3 ages. The partial recruitment vector was
calculated by averaging these ratios of males and females at age and determining
%he % regruited assuming all ages older than 13 years are fully recruited
Table 1).

TERMINAL FISHING MORTALITY

Fishing mortality in 1978 was estimated by regression of weighted fishing
mortality for 13 +ages from a series of cohort runs with directed fishing effort
and by regression of 13+biomass from a series of cohort runs with commercial catch
per unit effort (Fig. 3 & 4). In both cases natural mortality was assumed to be
0.10 and a range of Fr= 0.05 to 0.35 was used. The best fit from regression in the
former case was Fr= 0.10 with r2= 0.82 while in the latter case the best fit was

- 0.15 r2= Q. 75 Because the regression of fishing mortality on effort is
szed on a few points and the possibility that there may be errors due to effort
being estimated from CPUE the regression of biomass on CPUE was thought to be a
better estimate of terminal fishing mortality. Thus a cohort run with FTI 0.15
in 1978 was used to project the estimated catch in 1980 (Tables 3-6).

Fishing mortality (F = 0.145) for catch projections was estimated by
averaging the values from y]e]d per recruit for male and female (Table 2).
RECRUITMENT VALUES

Recruitment of males and females combined was estimated to be 135 million
at age 6 for years bedond 1978 by calculating the geometric mean of 6 year-olds
from cohort for the years 1973 to 1978 inclusive.

CATCH PROJECTIONS

Catch projections were done for 1980 using the population size at



the beginning of 1978 from the cohort run. With the apparent influx of a
number of year-classes one projection was carried out assuming a terminal Fj 4
= .145 for all years including 1979 (Table 7-10). In the second projection
it was assumed that the TAC of 11,000 MT was caught in 1979 and for
successive years Fg 1 = 0.145 was used (Table 11-14).

ABUNDANCE INDICES

Commercial length frequencies indicate that the fishery in most months is
concentrated on 20-26 cm length groups for both sexes but in some months namely
February, March and August redfish from 32-40 cm for both sexes predominate in
the catch (Fig. 5). These results do not appear to be the result of the
depth but possibly the area fished.

The number caught per standard tow from the 1978 research survey indicate
that the stock is mainly comprised of young fish which are barely large enough
for the commercial fishery (i.e. 10 years-old) (Fig. 6). Ages 7 to 10 from
research are in the 18-25 cm size range and are evident in large numbers in the
commercial fishery.

Length frequencies from research cruises for certain strata fished consistently
from 1974-1978 indicate that several relatively good length groups will be
available to the fishery in the Hermitage Channel Area and north of Burgeo
Bank (Fig. 7a, 7b, 7c). These length groups have been evident for a number of
years in the northern part of 3P. In the southern area, length frequencies
indicate the availability of length groups of young fish ranging from 18-

26 cm for both sexes (Fig. 7d, 7e). There isn't, however, any indication that
these fish have been available to research sampling in earlier years as the
length groups apparently are the same from year to year. One explanation
would be that the smaller length groups are from Div. 3P and do not migrate
into 3P until they are larger.

DISCUSSION

The development of the Div. 3P fishery during 1965-70 was supported by
the influx of several strong year-classes (1953-1958) producing a recruitment
Tevel substantially greater than that which prevailed during the late
50's and early 60's. The commercial catch rate peaked in 1965 at 0.91
MT per hour but thereafter has declined steadily to a Tow of 0.38 MT per
hour in 1978. The observed decrease in CPUE and analysis of research
frequencies suggest that the 1953-1958 year-classes are now substantially
reduced and the abundance of subsequent year-classes entering the fishery
has been lower than expected. Hence, the yield from this stock has been
decreasing in recent years. Cohort analysis suggests a TAC in 1979 of
16,000 MT and 17,500 MT in 1980 fishing at Fy . Using the previously
established 1979 TAC of 11,000 MT, a TAC of 18,000 MT at Fp_.1 is suggested
for 1980. The general production model (Fig. 2) agrees favorably with this,



suggesting an MSY of 19,630 MT and a yield at 2/3 Fms of 17,450 MT.

Y
Current research and commercial frequencies indicate that several
relatively strong year-classes (ages 7-12) will be entering the fishery
over the next few years. Thus the fishery might be expected to show
some recovery during this period. Some caution must be taken however,
as the strengths of these incoming year-classes are not fully known as
yet and the catch rate continued to decline in 1978. Further, it is
possible that fish taken on the southern part of St. Pierre Bank may
migrate between 3P and 3@ in an, as of yet, undertermined pattern.



Table 1. Partial recruitment and average weight at age for
males and females combined of 3P redfish.

PARTIAL AVE.

AGE RECRUITMENT WEIGHT

6 0.06 0.103

7 0.12 0.135

8 0.25 0.169

9 0.47 0.205
10 0.62 0.243
11 0.84 0.281
12 0.73 0.322
13 1.00 0.362
14 1.00 0.403
15 1.00 0.443
16 1.00 0.459
17 1.00 0.498
18 1.00 0.559
19 1.00 0.596
20 1.00 0.631
21 1.00 0.665
22 1.00 0.698
23 1.00 0.730
24 1.00 0.759
25 1.00 0.788
26 1.00 0.815
27 1.00 0.841
28 1.00 0.866

29 1.00 0.889



6

Table 2. Yield per recruit for male and femaie redfish from 3P calculated
by the method of Thompson and Bell (1934).

MALE

YIELD PER RECRULY a3/ 4s7
FIOHING CATCNM v:éun ave, uézuu7 YIELD PER
HORTALITY (NUNBER) (xa) (uﬂ’ UNMIT EFFORT

030 +14134 054 396 1,000
. 060 .24001 090 374 .802
.090 131144 1110 354 458
120 +36501 $ 123 337 1550
FQyiwe= 01‘7 c4°311 0130 v;23 0475
«1%0 +40458 W31 2323 449
«180 .43983 134 .109 1405
210 146715 .139 .299 +35%
« 240 +49012 1141 288 315
.270 .50980 v142 279 . 282
+300 52694 . 143 27} 255
.330 . 54206 .143 1264 +232
FMAXee= 358 155471 1143 258 214
‘ 4360 ,S5555 . 143 .257 +213
+350 +S5677% +143 '252 197
+420 57875 ' 143 1247 .182
450 ,5888S 1142 242 170

+480 59814 .142 237 .159 )
.510 40672 <142 £233 1149
+540 41470 141 .230 +140
.S70 162213 .14t 0224 v133
1600 162909 »140 223 +124

FEMALE

YI1ELD PER RECKRUYIT ' AN |
FISHING CAYCOH vieLd AVG, WEIGHT YIfLD PEFR
HORTALITY (HUMBER ) (xG) (XG) UHZIY CrranT
1030 13381 - 049 518 1.000
060 $2273% 131 +A87 +800
090 29353 1134 «440 454
120 1 34ATS 151 . +436 549
FO,l=== 1142 T 437642 +158 +420 1481
150 38615 140 415 1467
<180 41781 +166 <6397 399
1210 144382 1149 381 »348
+240 «46548 +171 347 J3o0g
270 +48443 172 359 273
+300 1350076 122 344 248
FHAX = o315 - «50844 372 <339 234
+ 330 + 31520 172 «334 1224
«340 . 52810 172 329 207
«390 53975 171 «317 199
420 .355033 171 +310 176
«450 56007 «170 «304 164
+480 +56904 170 298 «153
«510 257735 1169 292 1143
+ 540 «S8510 + 148 v 287 «13%
+ 370 «59234 1147 4283 127

1400 59915 1167 + 0278 120



7

Table 3. Known catches of males and females for 3P Redfish
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Table 4. Population numbers 3P redfish males and females combined,
terminal F=0.15, new partial recruitment from cohort.
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Table 5. Population biomass for 3P redfish, new partial recruitment, terminal
F=O.15J males and females combined from cohort.
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Table 7. Population numbers (1073) from catch projection for 3P redfish.
Fishing at F0 1 in 1979.




Table 8.
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Biomass (mt) from catch projections for 3P
Fishing at FO 1 in 1979.

redfish:
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Table 9. Catch numbers ('10'3) from catch projection for 3P redfish.
Fishing at FO 1 in 1979.
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(mt) from catch projections 3P Redfishjfishing

Catch Biomass
at FO.] in 1979.

Table 10.




15

Table 11. Population numbers (10'3) from catch projection for 3P Redfish.
Assumed TAC = 11,000 MT caught in 1979.
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Table 12. Population biomass (mt) from catch projection for 3P redfish.
Assumed TAC = 11,000 MT caught in 1979.
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Table 13. Catch numbers (10'3) from catch projections for 3P redfish.
Assumed TAC = 11,000 MT caught in 1979.
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Table 14. Catch biomass (mt) from catch projections for 3P redfish.
Assumed TAC = 11,000 MT caught in 1979.
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