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Introduction

Herring fisheries along castern Newfoundland have never until recently
contributed significantly to commercial fish landings in Newfoundland, not cven
during the late 1940's when total landings of herring from Newfoundland waters
soarcd to 85,000 m tons in responsc to requests from UNRA for herring as food
for war-torn Europe. E[Cast coast herring landings peaked at 7000 m tons during
this period, a level substantially below potential yields; landings dropped to
between 1000-2000 m tons in the 1950's and '60's with most of the landings
being utilized as lobster bait and dog food.

During the early 1970's, however, cast coast herring stocks began to
attract intcrest due to three main factors (a) increasing demand for food
herring due mainly to a decline in Northeast Atlantic herring stocks (b)
diminishing stocks of herring along the Atlantic Seaboard and Gulf of
St. Lawrence (c) and quota regulations, both national and international,
leaving only eastern Newfoundland and northwest Newfoundland as relatively
unexploited, unregulated areas. Concurrent with and in part resulting fron
this incrcased interest in east coast herring was the introduction and
devclopment of new fishing techniques by the Industrial Development Branch of
the Fisheries and Marine Service. These ncw fishing techniques (ring-nets,

© pair trawling) werc designed to transform a relatively inflexible fleet of

traditional groundfish long-liners into flexible multi-species fishing units
capablc of off-setting reductions in abundance of commercial groundfish species,
particularly cod and flounder. In 1975 a further development of cast coast
herring fisheries occurred when 3 commercial purse-seiners fishing under special
(exploratory-rescarch) permits provided catch data suggesting substantial
quantitics of herring in nearly all the castern Newfoundland bays.

As a result of the above developments and to provide for rational
exploitation of the stocks, catch quotas totalling 27,000 m tons were imposed
in 1976 on the basis of preliminary analyses of data accumulated by the
St. John's Biological Station since the late 1960's. This document summarizes
those analyses as wecll as interprets new data derived from the 1976 f{ishery.

Recent catch statistics

Catch statistics are rcported by statistical areas (defined in
alphabectical manner in Fig. 1) which essentially correspond with the 5 cast
coast bays. Landings (sce table bclow) incrcascd from less than 700 m tons
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in 1969 to over 9000 m tons in 1974 and to ncarly 25,000 m tons in 1976.
Such increases in landings have occurred in all bays but have been partic-
ularly cvident since 1972 in Trinity and Conception Bays duc to the intro-
duction of ring-netting which has since spread to all arcas. Traditional
inshore gears (gill-nets, bar-scines, trap) accounted for about 61,000 m tons
in 1976, an incrcase from52,000m-tons in 1975 (Table 1, and
ring-nets incrcascd from 4200 m tons in 1975 to ncarly 9800 m-tons in 1976.
Catch (m- tons)

Ycar W. Bay N.D. Bay B. Bay T. Bay Con. Bay Total
(A) ») < n) (E + TF)
1969 25 341 109 176 30 681
1970 49 - 475 147 484 151 1306
1971 204 3454 213 892 185 4948
1972 828 " 996 247 342 582 2995
1973 785 1657 497 739 1308 4986
1974 1442 . 2592 642 1651 2716 9043
1975 2412 3143 2009 3903 3539 15,006
1976 2984 9504 6355 3582 2485 24,910

!
Biological characteristics

(a) Age compositions

Age compositions of commercial catches of herring in the various east coast
bays are shown in Fig. 2. The 1963 ycar-class was dominant in all areas
up to 1971 but has been replaced by the very strong 1968 year-class since
then. East coast fisheries have typically exploited mature herring and
thus young fish (£ 4 ycars old) do not show very strongly in catches.
The 1969 year-class has also becn dominant in the northern bays but tends
to becomec progressively wecaker in relation to thc 1958 year-class in the
southern bays. Also of particular interest is that the 2 northecrn bays

. still have significant numbers of old fish remaining in the population
and thus have a morc stablc population age-structure than for example in
Trinity and Conception Bay herring which are largely (60%) supported
by onc year-class (1968).

(b) Growth ratcs

Mean weights-at-age (quarters 1-3 combined, 1973-75) and stable population
biomass (1000 rccruits at age 2) of cast coast herring arc comparcd with
southcastern Newfoundland herring stocks in the tablc below.
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Weight-at-age (kg) by Arca

Whi te N.D. Bon, Trinity Con. . St. Mary's Fortunc

z
>

Bay Bay Bay © Bay Bay Bay Bay
2 .070 .070 .080 .080 .080 .080 . 080
3 .122 .126 125 141 .139 .161 . 154
4 .182 .188 . 187 .211 .207 .203 .207
5 .208 .198 .212 .218 .220 .234 .232
6 .222 .220 .236 .240 .241 .241 .276
7 .248 «230 .254 «255 .255 .272 . 296
8 .267 .248 .273 .272 .271 .285 . 310
9 .280 .262 .298 .29 .278 . 305 . 331
10 .288 .271 .299 .313 .291 .320 . 350
11+ .343 <300 .343 .343 .325 .353 . 375
Biomass prod. ’
per 1000
recruits (Kg) 862 837 896 934 921 971 1015

There is a general increase in weight-at-age from White Bay south to Fortunc
Bay and this is particularly so in the younger age-groups (< 5 ycars). This
increcase in growth is of course reflected in the biomass production; White
Bay for examplc being only 85% of the level of Fortunc Bay herring for the
samc number of recruits. Such changes in growth are also cvident in other
fish stocks such as cod, capelin etc., and probably reflect the increasing
effect of the cold inshore component of thc Labrador current in the northern
bays of eastern Newfoundland.

(c) Spawning-group composition

Since 1966 yearly rcports of herring spawning in eastcrn Newfoundland have
been obtained from Fisheries and Marine ficld personncl and this information
combincd with data from biological sampling revcal that eastern Newfoundland
herring are primarily spring-spawncrs which spawn in shallow water in May and
June. There is, however, a small component of large Labrador-type herring in
all of the eastern bays and these spawn in fairly deep water (30-40 fath) in
August-September. The relative proportion of spring versus fall-spawners

in commercial herring catches since 1969 is shown in the table -below.

% Spring-spawners by area

Yecar A B C D E+F Average (%)
1969 73 93 62 98 91 83
1970 82 84 69 65 73 75
1971 73 99 90 92 91 89
1972 93 78 29 99 100 94
1973 97 96 96 99 98 97
1974 98 96 (34) 99 99 98
1975 96 99 96 99 97 97

1976 96 99 97 99 929 98
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There has been a decrease in the relative contribution of fall-spawners to
herring catches along castern Newfoundland since sampling began in 1969;
since 1973 over 95% of the catches are comprised of spring-spawners, This
decrease is probably duc mostly to an increase in abundance of spring-
spawners as a result of the recruitment of the strong 1968 ycar-class but
it may also reflect a decline in abundance of fall-spawners which are
predominantly very old (11 ycars old and older) fish.

(d) Stock migrations and interrclationships

Differences in growth rates, age compositions and the rcgular appearance of
herring in traditional spawning arcas in cach bay suggest that to a Jarge
extent cach bay along castern Newfoundland has its own resident population
of herring. Tagging studics however, have shown some degree of movement
between bays, mainly as a northward fceding migration in summer and a
southward wintering migration in the fall (Table2). This pattern of
migration results in substantial intermix between White Bay and Notre Dame
Bay herring and also between herring from Conception Bay and the southern
Avalon. For the purpose of stock asscssment therefore these arcas are
combined as unit stocks and it is assumed that the other bays (Trinity and
Bonavista)have resident populations which intermingle with adjacent bays
but only to an incidential degrec.

Estimation of stock size and yicld

Method A

Catch-per-unit-effort (CPUE) and effort data (in umits of purse-seiner
operating days) arc available for 1975 and 1976 for areas A, B, C and D.
No such data arc available for areas E and F. A summary of the catch/
effort data is given in Table 3. The data indicate very little change

in abundance indices from 1975 to 1976 although biomass must have declined
since the same ycar-classes (mainly 1968, 1969) were exploited in both
years. This suggests that learning factors are invoelved as indced might
be expected since 1975 was the first year that purse-seiners fished

along eastern Newfoundland and little was known of the distribution of
herring in the various bays in late fall. 1In 1976 however the purse-
seine fleet moved directly to the arcas previously fished in 1975
resulting in immediate catching success. A similar situation occurred

in Fortunc Bay in 1967 when purse-seiners began expleiting herring in

that arca. Regression analyses (CPUE versus biomass) indicatcd that the
CPUE when adjusted for learning was 1.53 times greater than the observed
CPUE for 1967 (data on file). It is assumcd that a similar learning factor
applicd to thc pursc-scine cffort along castern Newfoundland in 10775 and
the adjusted ceffort data have been used to compute total instantar .us
mortalities (2) (5%) by the Pdloheimo mcthod. The results are summarized
below:
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Effort (days) : 5 (1975-76) F 1976

Arca 1975 1976
A+ B 40.7 134.7 0.43 .25
c 11.8 §5.4 0.37 .20
D 29.4 38.8 0.48 .30

Since the above data is an cstimatc of change in abundance indices from
late fall 1975 to latc fall 1976 the Z values thus obtaincd may
therefore be considerced as approximatc estimates of Z in 1976. Assuming

M = 0.2 this suggests valuc of F for 1976 as indicated in the above table.
General obscrvations of the fishery in Conception Bay in 1976 suggest
effort levels equivalent to those in 1975 which, from gencral observations,
w erc probably equivalent to those in Trinity Bay. A level of F = 0.25
has therefore been selected for Conception Bay in 1976; cohort analyscs
for all stocks are shown in Appendix I.

Adult (5%) biomass levcls (as estimated from cohort analyses) of east
coast herring stocks incrcased from 73,000 m tons in 1969 to 171,000 m
tons in 1974, declining to 112,000 m tons in 1976, mainly due to poor
recruitment resulting from the 1970-73 year-classes. The 1974 year-
class has been showing up in significant numbers in the 1977 fisheries
along southeastern Newfoundland and also appear to be fairly strong in
the Gulf of St. Lawrence spring-spawners. Recruitment strengths of the
1963-73 year-classes are summarized below:

Strength at age 2 (millions of fish)

Year-Class Total
A+B C D E+F
1963 230 85 55 44 414
1964 83 7 4 3 97
1965 56 22 21 7 106
1966 90 21 8 10 . 129
1967 37 18 8 3 66
1968 315 274 163 111 893
1969 161 59 22 37 279
1970 11 2 1 1 15
1971 4 2 1 1 8
1972 17 11 S 3 36
1973 3 .9 1 2 15
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Method B

The St. Mary's-Placentia and Fortune Bays herring stocks- arc fully
exploited and reliable estimates of hiomass levels arc available for the
period 1967-75. These stocks peaked in the late 1960's at a level of
biomass around 120,000 m tons. Since herring arc planktonic feeders
their biomass production js likely to be closcly rclated to primary
(planktonic) production which occurs mainly in depths shallower than

100 fath. The surface arca inside 100 fath in St. Mary's, Placentia

and Fortunc Bays is computcd to be 2260 sq. miles; this implics a

maximum biomass of 53 m tons per sq. mile (120,000/2260). Since cast
coast herring have slower growth rates their relative productivity should
be correspondingly less; however no adjustments have been made to account
for these differences since the woutheast Newfoundland stocks were already
exploited in the late 1960's and hence biomass levels would have been
higher in the uncxploited state.

Paramecters Defined Stock
A+B Cc - D E+F

1. Surface area (sq. mi.) inside

100 fath contour (A) 2175 690 462 400
2. Max. Biomas (m tons) per unit

arca (B) 53 53 53 53
3. Estimated maximum biomass

(A x B) (m tons) 115,000 36,600 24,500 21,200
4. Year of maximum biomass

(from VPA) 1971 1972 1971 1971
5. Corresponding 1976 biomass

(from VPA) "~ 73,600 26,500 13,100 8000
6. Corresponding 1976 F (5%) .20 0.27 .35 .45

Estimates of biomass by this method are fairly close to estimates by Method A
with the exccption of Conception Bay for which Method A gives substantially
higher values.

Calculation of optimum exploitation level

Yicld-per-recruitment curves have been calculated for two options of partial
recruitment relating to that obscrved recently (option A) and that which might
be expected to occur with a strong ycar-class entering the fishery (option B).
The results (Fig. 3 ) indicate Fo = 0.55 under option A and F l= 0.42 under
option B. These are rclatively high levels of fishing mortality and would
substantially reduce average biomass levels thereby maximizing {luctuations in
catch. Accordingly a lcvel of Fo " 0.30 has been sclected as an appropriate
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exploitation level which would gencrate 80% of the maximum Y/R at a level of
fishing cffort less than 1/3 of that required for Fmax

Catch projcctions

Mean rccruitment strengths and standard deviations have been calculated
for the ycar-classes 1963-73 for cach defined stock and (using a-random
number gencerator) a 20-ycar projcction of catch at Fo l= 0.30 has becn
compute.’, assuming that the 1974 year-class is cqual to 1/2 the strength of
the 1968 ycar-class. The results arc shown in Fig. 4 and arc given in detail
for 1976-77 in Appendix IT. A long-tcrm average yicld of 20,000 m tons is
indicated for cast coast herring with the major catches being derived from
the three northern bays (Bonavista, Notre Dame and White Bay).

A summary of the 1977 projccted catches at(Fo l= 0.30) by mcthods A and

B is given below:

1977 Projected catch by area (m tons)

Method A+B Cc D E+F Total-
A 10,500 6,900 2,500 2,100 22,000
B 8,500 5,500 2,100 1,500 17,600
Av. long-term yield 8,000 5,500 4,000 2,500 20,000

Fisheries in areas A + B undoubtedly exploit a mixture of resident and
migrating populations of herring and a partitioning of the TAC is recommended
to prevent potential over-cxploitation of local stocks of herring. Suggested
areas are Cape Norman - Cape St. John, Cape St. John - North Hcad, North
Head - Cape Freels. .
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Table 1.  East coast herring catches (metric tons) by arca and gear 1973-76.

Year Gears ’ A B c D E4F
1973 Inshore 816 1658 504 544 1098
Ring nct - - - - -
Purse seine 1 1 5 156 211
1974 Inshore 1423 2588 642 1223 536
Ring net. - 8 6 - 428 2107
Pursec seine - - - - 48
1975 Inshore 1584 1852 450 743 893
Ring net - 108 - 3790 2596
Pursc seine 828 1183 1559 1370 13
1976 Inshore 773 3184 491 914 737
Ring net 487 3412 3052 1054 1748

Purse seine 1724 2908 2812 1614 -
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Table 2. Summary of recapturc data (exclwling returns from month of tagging)
from tagging cxperiments along castern Newfoundland, 1975-76.

Tagging locality No. tagged Tag rccoverics by arca

A B c D E F G H

1975
Whitc Bay (A) 250 - 1 - - - - - -
Notrec Dame Bay (B) 6150 5 62 - 1 - - - -
Bonavista Bay (C) 3750 - 1 19 2 - - - -
Trinity Bay (D) 4025 - - 5 82 1 - - 1
Conception Bay (E) 5450 - - 3 3 70 4 13 2
Southern Shore (F) 2000 - - 1 - 17 27 24 -

1

1976
White Bay 10,650 105 172 7 - - - - -
Notre Damc Bay 4911 5 50 1 - - - - -
Bonavista Bay 4125 - 1 181 1 - - - 1
Trinity Bay 5000 - 1 22 89 - - - -
Conception Bay 4000 - - 1 3 37 - - -
Southern Shore 4225 - - - 3 20 10 1 -
St. Mary's Bay 3825 - - 1 1 3 3 333 2
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Table 3. Pursc scine catch-per-unit-effort data for various cast coast bays

1975-76.
CPUE (tons/day)
Arca
1975 1976
AEB =' 89.2 92.7
C . 114.2 114.8

D 86.9 92.3
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HERRING AREA A+B 1969-76 SS '000 AGES 2-18
\
— T NATURAL "MORTALITYY=""_0.20"— '~ T STTrtTooTT et oTmom o oTmEEEn et
ASSUNMED FISHING MORTALITY FOR LAST AGE = 0.25
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0.25000
0.25000
0.25000
0.25000
0.25000
0.25000
0.25000
0.,25000
0.,25000
025000
0.25000
0.15000
0.06250
0.01250
0.00250
ESTIMATED POPULATIONS
AGE 1669 1970//’ 1971 1972 1973 1974 1975 1976
236549 315350. 16148573 11120, 3891 16756 3473, T 53468 T 77
3 74029, 29923, 2%583178. 132212, 9100, 3185, 13718, 2862, ’
4 37692. 608€E1. 24498, 211103. 107982, 6792, 2603, 11115,
5 462a2, 30767, 49571, 20011, 1370622. B705S. 5453, 1936,
6 Y03819, 3TRGI, 283167 . 7404842, 16056, T 137034, 68401, 40483,
7 G404, 84876, 30960. 20553, 33048, 12436 107196, 51064,
N 8 3643, 7699, 68597. 26959, 16714. 26390, 909R. a12a9.
9 14012, 28858, 6293, 46943, 210065, 13070, 20969, 6433,
io0 1661011868, 2284, 4940.,77 37216. ~ 140248, 9333.7 16412,
11 10062, 11908, 9240, 1619, 385hA 28925, 123R0. 6909,
12 2R. 8201, a599, 6535, 1265, 2997. 22278. 9150,
13 22. 22, 6610, 6750 5101, 9na, 2303, 16491,
14 17 174 S ‘a670. " 5301.  3965." 758, T 1708.
15 13. 13. 13. 13, 3684, al2ta. 3053, 561.
16 10. 10, 10, 10. 10, 2831, 3174, 2250,
17 Toe 7. 70___ Te ; e T 2181, 2350,
‘5 5. s. .-.5.- - 5. _s 5'-'“- 5.- 5. --16‘a.
BioMass (ST) 4eqy8 #7310 So70! 44337 7590 7930¢ 67367 53923
(st Lol - w0 o8 .02 .03 .05 .04 .25 e
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HERRING AREA C 19A9=76 SS *'000 AGES 2-18
NATURAL MORTALITYE 0.20 ) T T ’
ASSUVNED FISHING MORTALITY FOR LAST AGF = 0.20

ESTIMATED POPULAT.ION FOR L'K'ST—Y'EAH"__'__'_—_'—'“"_ -
6. €o 6. 6 6. 6. 6. 1116.
PREDETERMINED FISHING MORTALITY USED FOR_LAST YEAR
0.20000 T
0.20000
0.20000 :
0.20000
0.20000
c.200n0
0.20000
0.20000
0.260C0
0,20UN0D
0.20000
0.20000
0.12000
0.05000
0..01000
0.G0200 _ —_
ESTIMATED POPULATIGNS
AGE 1969 1970 1671 1972 1973 1974 1975 1976
2 177087 213R74., 076, 18526, 1960+ 105945 9074, 16575
3 17184, 1647, 2260&8, 43367, 1245, 1604 . 8h73, 7828,
4 16472, 14066, 118Ahti. 183355, 38590, 1020, 1312, 6761,
5 3713, 11848, 11517, WRES,  189775. _ 32389h._ 834, __ 1003,
3 331R9, 3n3a, aevq9, 22, 7719. 121902, 26522, 595,
7 479. 3122h. 2aR ), 7937. 7709. 6045, 99686, 20637,
8 7556, 391, 25371. 2007, fah0. 6301, 4Yy08a 78395,
N 3 751. 617k, 320.___20451. ___ 1604, ___ . 5217.___ 5134, __  sRYS.
10 1935, 6la.”  a$9e, 261, 16460, 1239, ayagy, 3765,
11 5306, 1875, a7, 4012, 210 12934, 1001, 3221,
12 32. 4367. 1273, 400. 3z227. 1nh. 104666, 770
13 25. _2%8. 3533, 1021 322. 2536+ ____ 13s.___ 80as,
14 2G. 0. 20. 2b3R, n21, 253. 2048, 103,
15 15 15, 15. 15, 2283, Faa, 205, 1577,
16 12. 12. 12. 12. 12. 1795, 520, 158,
17 __Q. e <, — . Q. 9. Ye Ce 1450, a0,
la b. h e f’o 60 ’Dc f‘o (39 11160
”~
-Bumass (s 14195 14643 1480 151969 40593 #5372 4o 2o/ 327ss
— - (5*) Z.0/ L.0/ .0/ .0/ 0/ L.o/ .08 .20
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= 0.30000 - TmTmT T oTTe T
0.3C000v
0.30000
0.300G0
—  0,.,300090 "
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0.30000
c.30000
. 0.3C000
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" ESTIMATEOD PCPULATIUNS
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2 7621 162700, 2V6h6. P69 T TS1eeTTTTTRAG6 ST G064 4051
3 6756. 6a03. 133231, 17754, 645, 256, 3680, 741,
4 14118, 5526 5241, 10880) . ‘14535, s827. 209, 2974a.
5 2434, 1156, 4515. alag, 8A195, 11848, 430, 120,
6 24647, 1965, 9452, 3686a, T 3229. " 69646, Qa4RR, 292,
7 &4a}l, 20004 . 1573, 7726, 2%38. 2571 52754, 64654,
8 354, 357. 15787, 1136, 6296, 2359, 1746, 334485,
e 4907, eEh. 259, 12303. b89. 5154, 1618, 1144,
10 185, 311, 158, ToYh, T T 8817, 7T 705.7 © 4035, " 1000,
11 900, 138, 193. u4d, A9, 7978, 528, 22486,
!2 26. 5250 10“. 107. hgc 55- 598‘. 3730
13 20, 0. 293. 78, 69. 55. 42, 4219,
14 16, 16. 16, T127,777TT Ale 7T 7T 58547 Y- X 30.
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17 C. 6. (3% ". [+ 39 6e 37. 25'
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HERRING AREA E+F 1969=76 SS'000 AGES 2=11

__—____—._—_——_—__-'__-_—-———-———————-_-—.

NATURAL "MORTALUITY® 0.20 T T
ASSUMED FISHING MORTALITY FOR LAST AGE = 0.25
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3 7891. 2501, 115047, 30525. 297, 313. 2357. 1a21.
4 4680, 6asf. 2292. 94183, 24916 2462, 255. 1546.
S 725. JR2S, 5264, 1849, 75640, 20436, 19a, 132.
6 16319, 592, 3117, T 42%R8, 1391, 7857835, 1661a, 14a,
7 8‘7. 13302. “Sbl 2545. 34‘7‘3- 900. 3271(‘. ‘17“30

\ 8 309. 91, 10p12. 335, 2058, 2415. 601, 23719,
g 119, 252, 042, 8410, enN3. 15¢2. 1909, 307,
10 455, 97" "163,.,77 7T 414, T 6581, '~ 130, 1242.7 11184
11 823. 370, 65, 1an, 273, 5201 95, 765,
12 28, 670. 2ha, 48, Q9. 220. 3730. 60
13 22, 2. 471 201, 30¢ 78, 156, 2354,
14 17. 17 17.° 355, 77T 13867 FY Y L P ¥G,
15 13. 13. 13. 13, 237. 108. 17. 35
16 10. 10, 10. 10, 10 188 78, 10.
17 7e 7. 7o 7. 7. Te 134, 50,
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Biomsss (51) 4873 84952 5334 4933 19378 2/4 %0 /325¢ 11231

——— E (s*) - -0l - .03 .03 .05 .0 .1 .25 . 28
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.. APP. IT —-_"Table. .1 __ _____ . _ . _
STOCK PROJECTION AREA A+8B SPRING SPAWNEPRS t0000
\
_NATURAL FORTALITYY _0,2000 _____ _____ YEAR 1976 . — e e e e
AGE POP. NG, ‘CATCH NO, FISHING MEAN WT, POP, wT, CATCR WT. RESIDUAL
%XX10=-3< XX10=3< MURT . KGe %YMETRIC TONS< XMETR1IC TONSKL pUPL, MUS,
2 15768, 12. 0.001 0.075 1182,6 0.9 128%6,.8
3 28‘. 3. 0.01?. 0.133 37.8 O.B 22°.7
4 1112, 61, De06J 0,172 191.3 10.5 £§5a.8
5 194, 2% —__ 00153 _ _ __ .. 00187 _______. 38.2 ___ —. 8¢9 _— 1363 __
6 ans, 32, 0.252 0.,221 89.5 18,1 2577
7 5106, 1025, 0.251 0,240 1225.4 246,.7 325245
8 8135, 1638, 0¢251 0,254 2066,3 Q16.1 $5131.9
9 643, 130 ,00252_________0.26')___________171.0_________ 34,6 an3l,.a
10 1641, 330 0250 0,289 a4a74,2 95.4 1036.6
11 4104, 826, 0¢250 0,321 1317.4 265.1 2615.8
TOTAL 37392, 4135, e 679347 1092.7_(Al-14)_26652.2
— NATURAL MORTALITYX __0,2000 YEAR 1977 e .-
AGE POP, NO, CATCH ND, FISHING MEAN WT, POP, WT, CATCH wWT, RESIDOUAL
XX10=3< XX10=3< MORT, KGe %XMETRIC oNS< %XMETR1IC TONSKL PGP, MNOS,
2 2050, 6. 0.003 0,075 153,7 0.4 1873.0
3 12897, 174, 0.015 0.133 1715,3 23.2 10a01,8
a 230, 15 0.075 0.172 39,5 2¢6 174,5
S 855, 128¢ 0,180 Qe197 . __16B,4 25.2 56a,6
6 136 32. 0,300 0.221 30.1 Tl 82,7
7 258, 61. 0300 0.240 61.9 13,6 156.,3
8 3252 768, 04300 0.254 826.1 195.0 167247
9 5182, 1223. 0.300 Q266 _____ 1378.4 __ 3258 31a3.0____
10 409, Q7. 0300 0.289 118.3 279 288,42
11 1046, 2487, 0300 0,321 335.9 79.3 6£38,6
12 2617, 618, 0300 0,321 840,0 198,3 15S87.2
1.3 Qe (% 0300 0,321 0.0 0.0 0.0
14 O Qe 0,300 0321 0,0 0.0 GCe0
15 O. Oe 0.300 0,321 0,0 0.0 0.0
—T0TAL 28932.» 3368, - 5667.5. 899, 20658,6

(10 _250.)




: . .. e e HPP. E - m"_ —— z
STOCK PROJECTIUM AREA C SPRING SPAwWNERS ‘0000
—NATURAL MORTALITY# __ 00,2000 _... _._____ YEAR 1976 e e —ae o
. AGE POP, NO, CATCH N, FISHIMG MEAN WT, POP, WT, CATCH wT, RESIDUAL -
¥X10=3< %¥X10=3< MORT, KGe XMETRIC TOHSK XXETRIC TONS<L POP e MCS,
2 13687, ) Y 0,001 0.080 1095,0 Osl 11163,8
3 743 7o N0.011 0,119 88,4 0.8 601.7
3 678, 30 0,051 0.150 101.7 4.5 5275
) 100, 10, Oell7 ________ 0,185 _____________ 18,5 1.8 _72.8
6 60, 10 0203 0,232 13,9 203 o 80,1
7 2069, Ja1, 0,200 0.,2a8 513.1 84,6 1356.9
8 7835, 1292, 0.201 0.255 1998,2 3295 5287.4
—_— S 390, 64, 0200 ____ 0,277 108,.0 17,7 £6148
10 379, 62, 0.199 0.291 110,3 18,0 254.3
11 1539, 25a, 04201 0,334 514,0 84.8 103046
—TOTAL 27481, 2071, 4561,1 sea,2_(X11T) 20617.a
— NATURAL MORTALITY¥ __0,2000 YEAR ____1977 . _ ... - —_
AGE POP, NO, CATCH NO, FISHING MEAN WwT, pPOR, VT, CATCH ¥wT, RESIOUAL
\ XX]10=3< XX10=3< MORT . KGo, XMETRIC TONSK XMETRIC TONSK POP, NOS.
<D 2 610, 2e 0,003 0.080 48,8 O} 4%93,0
— 3 1118S5. 151, 0015 0119 1332.2 18,0 9029.0
qQ 602, 39, 0,075 0.150 90.2 5.9 457.0
' 5 527 79 0¢180 . 0.185 97,6 12,6 3607 __ __
6 73 17. 0,300 0.232 16,9 4,0 44,2
7 40, Qe 06300 04248 9.9 2e¢3 2843
8 1387, 327 0300 0,255 353.7 83.5 eatr.2
9 5247, 1239 e 0,300, 0277 ________1453,5 333.2. 3162.7
10 261, 62, 0,300 0.291 76,1 1540 158.5
11 253, 60, 0,300 0.334 84,9 2001 1Sa,2
12 1031, 243, 0.,300 0,334 3a44,2 81,3 625.1
13 O Oe 0,300 0,334 .0.0 00 .0.0
14 O, Oe 06300 0,334 0,0 0.0 0.0
15 Os Oe 0,300 0,334 0.0 0«0 0.0
—JOYAL 21228, 2229, - 3908,1 590,99 ______ _____15375.1




e _APP. T - _Table. 3
STOCK PROJECTION AREA D SPRING SBAwWNKRS '0000
—__NATURAL MORTALITY¥® _0,2000 _ __ ——. YEAR 1976 e e et e e e e
AGE POP, NO, CATCH NQO. FISHING MEAN VT, POP, WT, CATCH wT, RESICUAL
XX10=3< XX10=3< MUORT . KGe XMETRIC TONSKL XMETRIC TCONS< POP, MUS,
2 8137, te 0001 0,080 651.0 Ol 6h55.4
3 74, le 0.,016 0.146 10,8 Oel S9,.6
) 297, 20 0,078 0.157 46,6 3ol 2246 9
5 12. _2e _0e203 _____ 0,201 2.8 0.8 .8e0
6 29, Te 04308 0,234 6.8 1.6 1740
7 646, 153. 0,302 0,254 164a,1 38,9 3%1.90
8 3345, 790. 0.301 0.269 899,8 212.5 2C26.8
9 11a, 27 0es302____ 0,285 32.5 Te? .69.,0______
10 . 100, 28 ¢ 04306 0.307 3047 Ted 60.3
11 . 758, 179. 0301 0.355 269,1 63¢5 459,33
— TOTAL L 13512, 1204, S —- 3 £ I 335.6_()(_(-.0__1)_9.971..8
—NAYURAL MORTALITY> _0,2000 YEAR ___1977 . ... -
AGE POP, NO, CATCH NOo F1SHING MEAN WT, POP, WT, CATCH »T, RESIDUAL
XX10=3< %XX10=3< MORT . KGo XMETRIC TONS< XMETRIC TONSKL POP, NGS.
! 2 58, 0. 0.003 0,080 4,6 0.0 a7.3
X 3 6655, 90. 0.015 0.146 S71.7 13,1 5367,8
‘ L3 60. LY 0,075 0.157 9e4 0.6 45,3
5. 225 J4 . 04190 _____ 0201 _ 45,2 6.8 153.2 ____
6 8, 2 0300 0234 1,9 0.4 345
7 17 N 04300 0.254 Q.4 1.0 10.6
8 391, 92. 0es300 *0.269 105.,2 24,8 237.2
9 2027, a78, 0,300 0.285 5776 136e8 ______ 1229.3 __
10 69, 16, 0.300 0.307 21.2 5.0 41.9
11 60, 14, 0300 0,355 21,4 5.1 36«6
12 459, 108, 0300 0,355 163.0 3845 278.6
13 D .0 06300___ _ 0,355 _.0.0 0.0 0.C
14 0, 0. 06300 0,355 0.0 0.0 0.0
15 O O 0.300 0.355 0.0 0.0 0.0
—TIO0TAL 10030, 843, - — 1925.7 23186 7453.2

{2500)




... AP I - TTable__ 4.

"STOCKX PROJECTION AREA E+F SPRING SPANNERS '0000

NATURAL_MCORTALITY® _ 0,2000 — . YEAR 1976 . . . e e v e e
AGE POP, NO, CATCH NO, FISHING MEAN WT, POP, WT, CATCH WTe. RESICULAL
XX10=3< %X10=-3< MORT, KGe %¥METRIC TONSK XMETRIC TONS< PORP, NCS,
2 7000, 106, 0.017 0.080 560.0 Be5 §634,5
3 142, 2 0,016 0.179 25.4 0.8 11a,a
4 155, S 0.067 0.19% 30.2 1.8 118.,7
5 — 18, .. 20 Oel131 _ 0208 ____ . . 37 . Qe4_ . 12.9___
6 14, 3o 0.269 0,242 3.0 067 8,8
7 1174, 236, 0.250 0235 275.9 55.5 TaR,6
8 2372, 478, 0.251 0.278 659.4 132.9 151049
9 30, B, 0.256 . 0285 _____  _____ 11l.1 23 . 2a.7___
10 112, 23 0el256 0.291 32.6 6Ge?7 710
11 348, 70. 0.250 0.335 116.,6 2344 221.¢%
TOTAL 11374, 937. o e e AT18,3 __ 232.5. (x1.07) sss6.a__
——NATURAL MORTALITY# _0.2000 — YEAR ___ 1977 ___. ... - -
AGE POP, NO, CATCH NO, FISHING MEAN WT, POP,., WT. CATCH wT, RESIDUAL
. \ XX10=3< %XX10«=3< MORT . KG. Y¥METRIC TOUNSK XMETRIC TONSKL POP . NTS,
(Ve 2 436, 1. 0,003 0.080 34,9 Oel 355.6
— 3 5635. 76, 0.015 0,179 1008,6 136 45484 ,5
a 114, 8, 0.075 0.195 22.3 1.5 Eh.9Q
{ 5 119, 18, 0e18BO0____ 0,203..__ 24,1 3.6 61,2___
6 13, Je 0,300 0.282 K 0.7 7.8
7 Ge 2 0,300 0,235 2,1 OeS Se3
8 749, 177, 0.300 0,278 208,1 49,1 a54,0
9. 1511, 357 0300 ___ 0,285 — B83N46 101,.,7 S1é.4 _ _
10 25, 6 0300 04291 7¢2 17 15.0
11 T1l. 17, 0.300 Ced35S 23.8 S.6 a3,
12 222 52. 0300 0,335 74,3 17.5 134,.,5
13 Oe Qe Ce300_______ 0,335 0.0 0,0 0.0
14 0, Oe 0.300 0.335 0,0 0.0 0.0
15 Q. Oe 0.300 0335 0,0 0.0 0e0
—JOTAL 8902, 716, - - ——— 1839,.1 195.7 6648.7

. (2100)
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Fig. 1. Arca map of Newfoundland
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CAFSAC
Subcommittee Rept. 77/12

CAFSAC
STATISTICS, SAMPLING AND SURVEY SUB-CCMMITTEE
. REPORT OF MEETING
QUEBEC CITY
NOVEMBER 8, 1977

DPoubleday - Chairman
Boulva - Rapporteur
Barret - '
Boudreauit. !
. Carpentier !

P.L. Ellis

L. Feltham -

D.N. Fitzgerald-

J. Fréchette

P. Hart.

J.P. Lr'ssiaa-Berdou

W. Marshall.

T.K. Pitt

-'D. Tilley )

D. Waldron. .
: o R. Wells

Attendance:

ER R

o

The meeting was converned at the F.M.S. Quebec regicnal office. Documents
distributed for discussion are listed in Appendix A aixd have been included
in the CAFSAC working paper series, with the exception of one ICNAF Summary
Document.

STRATIFICATICN OF THE GULF OF ST. LAWRENCE (GROUNDFISH AND SHRIMP)

.

l. Croundfish -
/

a) Maritimes. A stratification scheme in fathoms for the Southern
Gulf was introduced in 1970, and is based on depth zones and has
been used since for about 10 groundfish cruises mainly in
September.

b) Quebec. The province of Québec deveioped a groundfish
stratification scheme in 1976 for the northern Gulf of St.
Lawrence, using the depth contours of 100, 200 and 400 meters.
Computer programs are available to produce charts with isobaths.
Three cruises have been completed using this system. The
addition of a 300 meter contour is under consideration.

o« o /2
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c) Newfoundland. St. John's Laboratory has complei:ed in 1977 a

~__S. Sandeman and J. Fréchette. = -

o et e
et

3. Discussion

scheme for the northem Gulf and one cruise was done this . .
September. The scheme is based on depth ccntours of 50 - 100,

100 - 150, 150 -~ 200 and greater than 200 fathoms and defines

33 strata which are broken down in rectangles of 32 - 33 square

‘hautical miles. Random.selection of stations is done by computer.

Shr1mg ST

The province of Québec introduced a stratification scheme for the
northwest Gulf in 1974. Two cruises, one in April and the other in
October had been made frcm 1974 to 1976 using this scheme, another
one in April.1977. There are 13 strata based on fathoms depths over
a 1500 sq. mi. =rea in the N.W. Gulf scheme. Another scheme was
introduced in 1977 for the Anticosti Channel over an area of 2603
sq. mi. One cruise used that scheme in November 1977.

In the absence of E.J. Sandeman from Newfoundland, it was not
possible to have a full discussion on a stratification scheme for
shrimps in the northern Gulf. It was agreed that the matter should
be discussed either at a future SSSS meeting or directly between

A discussion followed in which the points belcw were raised:

~ Direct comparisons of abundance estimates from one survey to
another are hazardous.

- To ccmpare overall abundance est:ma;,e S5, it does not matter if
ane scheme is in metric and has different strata boundaries
than the other scheme. Both Quebec and Newfoundland schemes
allow aggregatlon by ICNAF division.

- The division line of 4T is not clearly 1nd1cated in the scheme of

St. Andrews.

- Quebec needs to add part of 4T to its scheme to cover redfish

completely.

- No conflict is seen between the Maritimes and the Quebec or

Newfoundland schemes.

- Stratification schemes, in some instances, do not cover depths

Tess than 50 fathoms because of the presence of fixed gear or
rough bottoms.

- If station latitudes and longitudes are given, it is simple then

to transfer from one scheme to another, at least within an ICNAF
division.

- Adopting the Quebec scheme would mean a 1ot of expensive hand work

for Newfoundland; adopting the Newfoundland scheme would mean a Tot
of expensive computer work for Quebec (digitization of fathoms
isobaths and quadrangles boundaries).



- Quebec is willing to discuss the possibility of access, by St.
John's to its computer programs and data base for the Gulf
stratification, and to supply upon request a copy of its master

- St. John's is wiliing to provide similar information to Quebec. -

- The objectives for Quebec in selecting depth zones is to improve
precision of abundance estimates and also to allow comparisons of
species biometric data between various depth ranges mainly for cod

_and redfish. | e

- = The Newfoundland stratification scheme is aimed at cod and

redfish abundance estimation.

~ Even though a metric scheme has long-term advantages due to
the switchover to metric by the Hydrographic Service, it will
be simple to continue using stratification charts prepared in
- - fathoms. .

The Sub-comnittee recognizes that a single stratification scheme for
the Gulf of St. Lawrence would be preferable and that it would facili-
tate coordination of research between the various lsboratories involved;
discussions compared the long-term advantages of shifting to a computer-
ized scheme in metrics to the high cost of changing over but no definite
conclusion was reaci-2d. -

4. Numbering of strata

The numbering of stratification schemes is a common problem to 4T,
as well as to the Gulf and the whole of the N-W.Atlantic, mainly
due to overlap in numbers..

The Sub-committee recommends:

a) that St. John's examine the possibililty of adopting St. Andreus-
numbering system in 4T and numbers L to L4 in the deep water

of the Laurentiaon channel in 4T;
|

b) that St. Andrews adopt St. John's straota boundaries in 4T ;

c) thot various Laborotories consider using number series which
do not overlaop.

PROGRESS TCWARDS 1977 FOREIGN LOG RECCRD FROCESSING

1. ‘Staffing Action for Processing of Log Records

Processing of log records has not been initiated due to lack of
availability of those man years requested; processing of logs had
been scheduled to start by late September 1977. Further, few

4
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logs for 1977 are now available. The Sub-Committee feels temporary
man years would be of little use due to the long time required to
train personnel for such a task. :

The Sub-committee requests the Chairman to examine the possibility
of oktaining permanent man yecars for processing log books.

Proposed format

The draft of the intermational fishing log to be used in the
Canadian management zone is tu be revised by Mr. Tilley and
re-submitted to the Sub-committee, taking into account the
following recommendations:

a) create a nurbering scheme for the various entries

b) include enough boxes for writing digits of the Canadian
* licence nurmber (6 digits recomended rather than 8)

c) indicate precision 'wanted for latitudes and longitudes
d) depth of each set should be added to the form

e) total kept and discarded for each set to be added on the
right side of the form

f) a box to indicaté main species sought to be added to the upper
right comer of the form

g) position at start rather than end of set is needed

h) should be less lines for sets so the form will fit on a
sheet 8 1/2 x 14 inches

i) if a loose leaf format is adopted, each form should be
pre-numnbered

j) the names of the five more important species by volume should
be printed on top of the first five colums :Ln the "Catch by
species' table . i

k) replace, on lower left side, "Quantity of round fish used for . . ."
by "Roundweight equivalent processed for humnan consunption
today" and "Roundweight equivalent processed for reduction
(meal)"

1) MAKE TRANSFER FORM SEPARATE FROM LOG BOOK. Rewriting of perti-
nent information on the transfer forms will be necessary

m) replace "Products transferred to[d from 1 other vessels" by
"Products landed [1 or transferred to T3 from [ other vessels".

n) in list of products landed or transferred, delete "Fresh fillets"
ard write "Salt fish"

« « /5



0) a species list should be included in the transfer form

p) names of "other vessels" should include Canadian licence nimber‘
’ and side number .

The Sub-committee further requests that Mr. Tilley forward for camments
to surveillance in Newfoundland and Maritimes the draft titled

nvalid status codes" and that on the basis of suggestions received,

a new draft of recommended codes be prepared.

The Sub-committee concluded that 6 digits rather than 8 would be
sufficient for the Canadian licence number, as ane digit rather than
two is sufficient for country identification and no digit is needed
for check as this is provided by the vessel's side number.

Processing of the Forms : : .

’ i
The Sub-committee is not prepared to discuss key entry and coding
‘procedures, and therefore requests Messrs. G. Collins and L. Feltham
to prepare a working paper on the subject for the next SSSS meeting.

Edit Program Specifications

As a consequence of the discussions of the Sub-comittee, a major
revision of the document is needed. The following points have
been raised:

a) P.1l, flow chart 'should run on a monthly cycle "Log records’ nes=d
v+ clarification and a box should be added for 'rejected trans-

actions'.
b) Appendix II; Edit rules:

(3) and (4) - add check to verify that position reported here
is in ICNAF division indicated in (S)

(8) - discussion on vessel status "searching" was postponed
to the next meeting

4
|

(11) - add check to flag discard rate if it exceeds a given
- percent (to be decided upon) of the total catch

(13) - add check to see if a species reported from a given

area can actually occur there according to Appendix IX.

"(14)" - to be added, to extrapolate latitude and longitude
of end of set, knoving the coordinates of the start.

"(15)" - add "depth; .
c). Appéndix III - Record format description. Discussias are post-

poned due to major revision of the draft form.’ -

. . /6



d) Appendix V - List of ICNAF division codes. Acd ICNAF area O
and delete ICNAF area 6; add Canadian fishing zone 6 which covers
the Arctic waters.

e) MAppendix VI - Valid status codes - to be revised by Mr. Tilley
as indicateqd above.

f) Appendix VII - Gear codes. It was suggested to remove those

gears which do not apply to the NW Atlantic, but after some
discussions, it was agreed to retain the list as it s

The codes will be adjusted by the data base administrator;
this matter to be referred to D. Waldron and D. Tilley.

g) Appendix VIITI - Spec1&s code. See below.

h) Appendix X - Record format description. Previous year's
Canadian licence nurber is needed to allow following individual
vessels. Add_also: numnber of crew horsepower and age of vessel.

i) Appendices I, IV and IX were not discussed.

Possible Roie of FLASH in processing Foreign Fishing logs

The Sub-comritee agreed that FLASH should supply:

a) tc each regimn 2 list of vessels licenced by that region
whose log books are cdue this month.

b) a sampling report on a regular basis, ihdicating total
catch and effort and gear used, if possible by vessel tabled
by country e
c) the regions with a list of vessels which reported being
in each simple area the previous month if the computer system
for log records is not functioning.
Further, the Sub-commi ttee agrees to allow access of FLASH to
the master file.

Further discussions raised the suggestion that "sightings" noted
by FLASH should specify "sighted fishing" or "sighted sailing".

Inportance of Loa Records for Surveillance /

The usefulness of log record data to audit surveillance and quota
management reporting of the foreign fleet was noted.

CONVERSION FACTORS FOR FOREIGN WET AND PROCESSED WEIGHTS (Preliminary
Considerations)

The Sub-committee discussed the availability of conversion factors

and observed that stock, seasonal and other variations in cornversion

+
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factors are to be anticipa‘téd. Conversion factors are available for most

species and products but often are out of date..
¥

The Sub-committee agrees that available conversion factors should
be revised and recommends thot the necessary field program for such o
revision be initioted. v

SPECIES CODES

The Sub-comittee examined the advantages and disadvantages
of three species codes: ICNAF numeric, FAO taxonomic and ICES alpha.
No clear canclus.on was reached but it was tentatively proposed that
the three alpha code be adopted.

A national data dicticnary is to be prepared for the Fisheries
and Marine Service, and is to include a species code, the nature of
which is still unknown; it is possible that all Canadian govermment
organizations may have to use this latter code.

NEXT MEETING

It was tentatively proposed that the next meeting take place
in St. John's, Newfoundland during the seconc week of January, 1978.
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Documents Submitted:
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WORKING
PAPER
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77-42

77-43
77-44

77-45

77-46

ICNAF Surmm.

Dec 77/X1/36

TITLE ' AUTHOR

Stratification scheme for groundfish used D.N. Fitzgerald
in the Southern Gulf by the Maritime Region

Stratification scheme for groundfish used J.P.Lussiaa-Berdou
in the Northem Gulf by the Direction .
générale des péches maritimes Ministére

de ~ ' 1'industrie et du commerce du Québec.

Draft form for intemational fishing log D. Tilley &

P. Hart
List of Northwest Atlantic species arranged
according to the ICNAF groups _ anonymous
Intermational logs (to bte revised) L. Feltham,
Notes ot possible role of FLASH in
processing foreign ifishing logs P.L. Ellis
Three-alpha code for use in logbooks Assistant Executive

to identify North Atlantic species Secretary ICNAF
names. .
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