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“Introduction

In 1977 a new herring management area was defined for coast of
Newfoundland, encompassing the area from Cape Anguille to Cape Norman.
A TAC of 12,000 mt was recommended by the Atlantic Herring Management
Committee of which 10,000 mt were allocated to the mobile fleet. To

spread the effort over the entire area and prevent possible overexploitation

of local stocks, the quota area was broken down inlo three subareas:
(a) St. George's Bay (4000 mt), (b) Cape St. George to Cape Gregory
(2400 mt), and (c) Cape Gregory to Cape Normaa (3600 mt).

The 1977 Fishery

The 1977 catch was 12,300 mt which was an increase of 20% over the
1976 landings (Table 1). This increase was observed for both the mobile
and inshore components of the fishery with the inshore catch increasing
by 40% (2818 mt) and the purse seine catch increasing by 15% (9454 mt).

The increased inshore catch Smm.acm Emﬂzdw 10 a doubling of the
gillnet catch in St. John Bay from 1009 mt in 1976 to 2025 mt in 1977.

The purse seine fleet took 95% of its total allocation. The quota
for St. George's Bay was exceeded by 30%, but this was offset by
shortfall of 1500 mt in the quota for Cape Gregory to Cape Norman area.
The failure of the fleet to take the full quota in the Cepe Gregory to
Cape Norman area does not appear to be a function of availability, but
rather due to the poor weather conditions which occur in the area at the
time of the fishery.

qmmum:m Data

During 1977 two tagging experiments were conducted along the west
coast of Newfoundland. In April, 7500 tags were applied in St. George's
Bay and, in May, 2000 tags were applied off the Port-au-Port peninsula.
The tag returns from these and previous experiments (Table 3) indicate
that the designation of the west oommﬂ Newfoundland management unit is
reasonable.

A1l of the returns from taggings conducted in the stock area have
been reported from within the area with the exception of 1 tag which was
recovered in southern Labrador. The returns also indicate that the
stock is highly migratory and is exploited at different ﬁdsmm of the
year throughout the czdﬁ area.



Tagging studies conducted in the southern Gulf of St. Lawrence and
the west coast of Newfoundland indicate that these two stocks are
distinct. Of 827 returns received from these areas from 1976 and 1977,
o:_< one case of cross-over was reported with a fish tagged on the

'edge' being recaptured off the Port-au-Port peninsula.

Oﬁ interest, however, is the recapture in the St. George's Bay-
Port-au-Port area of 17 herring, tagged along the east coast of Newfoundland.
Although these returns occurred in the spring of 1977 and came from
plants which had processed herring caught along the east coast of Newfoundland
during the fall of 1976, it is not possible to attribute them to late
east coast returns. Beth these stocks show northward feeding migration
during the summer and, if they should mix in the northern Gulf or off
Southern Labrador, interchange could easily occur. If this were the-
case, it would be expected that herring tagged on the west coast would
be 1mnmnﬁ:1ma along the east coast of zmz*oc:admsa :oim<m1. to date no
such reports have been received.

Compilation of Assessment Data

Age data and No's-at-age

Samples were collected from the commercial fisheries in each of. the
three quota areas. Numbers-at-age in the catch were generated mmom«mﬁmdk
for each area then combined for a unit assessment.

The age composi:.ion of the catch was similar to that observed in
1976 (Fig. 1). The 1968 year-class remained dominant among spring
spawners, representing 55% of the catch of spring spawners. The smuoxﬂﬁk
of the catch of fall spawners continued to be old fish with 77% being in
the 10+ age group.

There was some variability in the age composition between areas,
particularly the Cape St. George-Cape Gregory area where the dominant
age group in the catch of both spring and fall spawners was 10+ at 37%
and 92%, respectively (Fig. 2).

vmxﬁdma_1mnxcﬂﬁam:ﬂ rates

The partial recruitment rates used were the same as those calculated
in 1976 (Table 4). These values were estimated from an examination of
the partial F values generated from cohort analysis.

Catch per unit effort and fishing effort

Log records from the purse seine fleet were available from 1966-73
and 1976 for the Cape Gregory-Cape Norman area and for St. George's Bay
from 1975-77. A comparison of catch/operating day between Cape Gregory-
Cape Norman (from logs in 1976 and landing data, 1977) and St. George's
Bay was used to factor (2.4X St. George's Bay) to adjust St. George's
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Bay effort to the time series available ﬁos Cape Gregory-Cape Norman
(Table 5).

The catch vms.onm1mﬁﬂsm day has shown a steady decline in St.
George's Bay since 1975, which corresponds to the passage of the 1968
year-class of spring spawners through the fishery.

Calculation of terminal F

Cohort analysis was performed individually for both spring and
autumn spawners at a range of F values from 0.15 to 0.40 with an M = 0.20.
An Fgt+ for the total population was calculated by proportioning the Fgt
for spring and fall spawners on the basis of the number of individuals
aged 5+ of each in the tota) uoucamﬁao:. The Fg+ values were plotted
against effort (Fig. 3) and regression analysis gave a value of Fr = 0.19
for 1977. Paloheimo Z values were also calculated and indicated that F
values for the population were low (Table 6). " Therefore, a terminal F
value of 0.20 was selected.

.xmngﬁm of Assessment

Trends in biomass and F

The biomass of both the spring and autumn spawning components of
this stock declined from 1976. The 5+ biomass of the population in 1977
was. 75,000 mt of which 56,700 mt were spring spawners (Table 6).

The trend of the population to move toward spring spawners, as
observed in.both the northern and southern gulf (Moores & Winters 1977),
continued in 1977. The fall spawning component of the population declined
from 21% in 1976 to 19% in 1977.

The fishing mortality ratio of both components has been low,
particularly in the earlier years and fluctuations in biomass have been
little affected by fishery removals except since 1973, z:m: moderately
high fishing mortalities have vmm: observed.

Trends in recruitment

There does not appear to be any substantial recruitment among
either the spring or autumn spawners. The 1974 year-class of spring
spawners has shown up relatively strongly around the coast of Newfoundland,
but preliminary analysis indicates that for the west coast, stock is
only 1/10 as large as the 1968 year-class.

Estimation of F gpt

The yield per recruit curve remained unchanged from 1977 and yielded
an optimum fishing mortality rate (F opt) of 0.45.



Catch projection

Catch projections were performed for the west coast herring stock
using two options of F. Adult biomass at the start of 1978 was calculated
to be 54,000 mt. At F gpt (F = 0.45) the biomass decline to 34,500 mt
and yielded a catch of gw,woo mt. The value of F gpt for this stock is
high in comparison to F o4 values calculated for herring stocks in the
Southern Gulf and Nova Scotia which range between .30 and .35. A second
projection was performed at F = 0.35. Under this option, the 1978
biomass declined to 37,700 mt and produced a catch of 14,500 mt.

The inshore catch has been increasing over the past three years and
at 1977 took 2800 mt. Although the inshore catch has been variable, it
is expected that the inshore catch in 1978 will be around the 1977 level
(2500-3000 mt). Allowing 3000 mt for inshore ca‘ch and considering the
two options of F, the portion of the TAC available to the regulated
portion of the fleet would be between 11,500 mt and 14,700 mt.

The catch in 1978 and the biomass in 1979 were calculated for
several levels of fishing mortality (Fig. 4). The results indicate that
for the assumptions made in the cohort analysis, even with no fishing in
1978, the 1978 biomass will decline.

Discussion and Conclusions

" The results of tagging studies conducted in 1976 and 1977 strengthens
the arguments for treating the herring stocks from Cape Anguille to Cape
Norman as a unit stock for management purposes. Although, treated as a
unit it may better be regarded as a stock complex and -care must be taken
to prevent overexploitation of any one stock. This is particularly true
in the case of St. George's Bay where the fishery is exerted primarily
on pre-spawning concentrations of spring spawners. Therefore, it is
advisable to partition the quota in some manner so as to spread the
fishery effort over the seasons and areas where the stock is available

for exploitation. "
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Table 1. Newfoundland west coast landings 1966-77.

Herring Landings 1966-77 (mt)

Year Area Total Inshore Catch
K L M N .
1966 . 103 5529 18 5650 373
1967 | 66 5540 13 5619 370
1968 59 3978 1 4048 291"
1969 - 46 2549 40 2635 328
1970 27 3473 301 3801 897
1971 2424 1076 1963 5463 2684
1972 862 1544 3628 6034 4154
1973 2862 2067 9222 14,151 6570
1974 856 942 2842 4640 2536
1975 © 3613 13 282 - 1027 4995 1500
1976 6565 2067 226 1251 10,109 1904
1977 (5569) (2204) (156)  (4343) (12,272) (2818)

( ) Provisional catch figures for 1977.
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Table 2. Herring catches (mt) by area and gear for 1976 and 1977.

Gear
Purse Seine Gillnet Other Total
Area 1976 1977 1976 1977 1976 1977 1976 1977
K 6067 5289 496 273 2 7 6565 5569
L 1955 2010 11 192 1 2 2067 2204
M - - 226 156 - - 226 156
N 184 2155 1009 2025 58 163 1251 4343
Total 8206 9454 1842 2646 61 172 10108 12272




Table 3. Results of tagging studies related to the west coast of Newfoundland herring stocks.

Area Date No Area Year
tagged tagged tagged recaptured 1976 1977 Total
1. St. George's Bay >u1*~\wm 6400 St. George's Bay 93 46 gwo“w 141
Port-au-Port 1 1 2
2. the "Edge" May/76 3800 the "Edge" 126 24 150
E.y Chaleur 13 - 13 165
‘Chedabucto Bay - 1 1
Port-au-Port - 1 1
3. St. John Bay " Dec./76 10,000 St. John Bay 9 2 1
. _ St. George's Bay 109 109
Port-au-Port - - 13 13 136
Hare Bay 2 2
-Labrador ] 1
4, St. George's Bay April/77 7500 St. George's Bay 366 366 377
Port-au-Port 1 11
5. Port-au-Port May/77 2000 ‘Port-au-Port 5 5 8
St. John Bay 3 3
6. East coast taggings
(Notre Dame to Hare Bay) 1976 15,150 St. George's Bay 14 14 17
Port-au-Port 3 3




Table 4. Partial recruitment rates for area K-N.

‘Age 2 3 4 5 6 7 8 9 10 10
% recruited
Spring spawners 5 15 25 50 75 90 100 100 100 - 100
Autumn spawners 5 15 40 65 100 100 100 100

90 100




Table 5. Catch, effort and F data for zmzﬁo::adm:a_zmmﬁ Coast.

“Year Catch Catch/op. day Effort Population F
1966 5649 63.3 89.2 .027
1967 5618 65.1 _ . 86.3 .028
1968 4046 63.0 64.2 022
1969 2637 47.9 55.1 .013
1970 - 3798 38.9 97.6 .020
1971 5461 8.7 1411 .040
1972 6033 31.7 190.3 | .039
1973 14,103 53.1 265.6 3 1
1974 4644 - | - .038
1975 4995 92. 62 129.53 .052
1976 10,109 90.92 . 269.63 155
1977 12,272} ‘ 84.52 348.63

1 'Provisional
2 St. George's Bay only
'3 adjusted St. George's Bay (x 2.4)



Table 6. Biomass and mm+ values from cohort analysis wq = 0.20.

3 Year

1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977
Biomass 5+ AS 165.1 142.2 132.7 121.2 108.9 91.3 72.6 58.3 41.6 34.8 27.4 18.3
Ago-w mt) SS 61.5 54,3 50.2 43.6 42,1 52.5 49.6 112.5 104.7 86.7 71.8 56.7
Total 226.6 196.5 182.9 164.8 151.0 143.8 122.2 170.8 146.3 121.5 99.2 75.0

mm+ AS .014 .016 ..odm .009 .012 .057 .047 .202 .056 .077 .224

SS 055 .05 .036 .024 .040 .016 .030 .077 .032 .044 134

Combined ..027 ,028 .022 .013 .,020 .040 .039 .11 .038 .052 ,155

Paloheimo Z 0.11 0.10 0.56 0.36 -0.20 0.54 -0.43 - - 0.06 0.08

_O]_
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- STOCK_PROJECYION _AREA_KLMN™ AUTUMN SPAWNERS_ *000.
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%X10=3< %X10=3< MORT ., KG.o XMETRIC TONS<  %METRIC TONSK POP. NOS.
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6 779 194, 0.320 04253 1672 49,2 46303 \
7 1507, 406 0,350 0.291 43846 1181 869, 6
a 2786, 750 0350 0.299 83340 224.2 160743
S 1639, 441, 0+ 350 0.302 4G540 133.2 94546
10 503, 243, 0+350 0313 28246 7641 52049
11 399, 107, 0.350 0.383 152.8 41,1 230.1
12 396, 107, 0 +356 0.383 152.8 4141 230.1
13 80C. 215, 0. 350 0.383 306.5 82.5 46167
14 2684, 723, 04350 0.383 1028.0 276, 7 1654845
15 2218C. 5971, 0.350 0.383 8494 .8 2286.9 1279645
TCTA 37769, 9353, : 12903.4 1 3369.9 22521.5

»9- 3336;2 mt.
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e STOCK PRCJECTION __AREA_KLMN__SPRING_SPAWNERS_ 0000
NATURAL MCRTALITY# 0.2000 YEAR 1977
AGE POP. NO, CATCH NO. FISHING MEAN WTs POPe WT. _ CATCH WT.,. RES IDUAL
%¥X10=3< %X10=-3< MQRT o KGs : XMETRIC TONS< %XMETRIC TONSK POP. NOS.
2 1444 1. 0008 0,121 1744 Ol 1170
3 2746 74 . C.031 D.161 46241 11.9 2179.6
4 1216, 54, C.051 0.219 26643 11.8 G466l
5 €49 56« N.100 0.234 15149 1361 480 8
€ 26 6. 34, 0e152 0265 7045 G.0 18741
7 24 €4 37 C.181 C.27C 66 ¢4 10 «0 . 1681
8 2692, 444 0.201 0.286 76945 127.0 1802.7
9 10157, 1674, C.200 04310 3148.7 518.9 680845
10 568, 94 0,201 0e315 178.9 2946 380 04
11 1687, 278 0.200 0364 6141 101.2 1130.8 -
12 298, 49, 0o 200 0.364 1085 17.8 199.8 °
13 30 5. 0.203 0.364 10.9 1.8 2040
14 238, 39, 0202 0364 8545 1402 157.2
15 1247, 206, 0.201 0.364 453. G 750 8351
TCOTAL 22181, 3045, 638540 941 .5 15413.C
63,000
NATURAL MORTALITY#® 0.2000 YEAR 1678
AGE POP. NO. CATCH NOo. FISHING MEAN WT. POP. WT. CATCH WT., RE SIDUAL
%X10=3< £X10-3< MORTe. KGe XMETRIC TONSK XMETRIC TONS< POP. NOS.
2 G9Q. 18¢ 00020 0.121 119.8 2.2 794064
3 117. Se 0.050 0.161 18. 8 0.8 91.1
4 218C., 170. 0.090 0.219 4773 37.3 16309 —
5 S46. 142, 0.180 0.234 22144 33.2 647.0
6 481 o 100, 0 +260 04265 127,04 26+ 6 303.5 \
7 187, 47 0.320 0.270 50«5 12.6 111.2
a 168 . 4S5, Ce350 0.286 48.1 129 97 .0
Q '18030 485. 00350 00310 . 558-8 15004 104001
10 6808, 1833, 0. 350 0.315 2144 ,7 577 44 392841
11 380 102, 0.350 0e364 138.5 373 219.4
12 1131, 304, 04350 0.364 411.6 110.8 652.4
13 200. S4 . 0350 0.366 727 19.6 115.2
14 200 Se 0350 0 364 73 2.0 116
i5 SG 2. 267, 0. 350 0.364 - 361.2 97«2 5725
YOTAL 16403, 3578. 4758 1120.2 10214.5

%995 tog0 .0 mt
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STUCK RPRUOJECTION  AREA KLMN  AUTUMN SPAwWNERS VY000

NATURAL MORTALITY# 0.2000 YEAR 1977
AGE pOoP, NO, CATCH NQO, FISHING MEAN WT. POPs WT, CATCH WT. RESIDUAL
%4X10w3< %AX10=3< MORT o KGe YMETRIC TONSK XMETRIC TONSK POP, NOS,
2 1ite le- Ns010C Us112 12446 el 9040
3 187 Se 04030 NelH2 . 3063 0.8 148,6
4 874, 61, 0D.081 0.200 179,.,2 125 659.9
5 10K4 120, 0130 0e249 269,99 299 779,3
6 2204, 330 OelH0 Qe253 - 557,06 B39 15072
7 4156, 685, 0200 0.291 1209 ¢4 199.3° 2785,9
8 28R, 403, 0e200 0,299 731.1° 1205 1638.9
9 1347, 222« 0,200 0302 406,8 670 S02.9
10 565, 98, 0200 0,313 186,.,2 3047 39B.8 ,-
11 585, 98 e 06200 0383 227 .9 375 398.8
12 1195, 197, Qs201 0.383 457 .7 75¢5 800.2
13 4004 4 660, Q200 0383 1533.5 2528 2684 ,0
14 6085, 1003, 04200 Qo383 2330,6 384,41 4076,9
15 27030, 4469, 0,201 0.383 10352.5 1711.6 1810047
TOTAL 51912, 8352, 184865,0 3005,4,9 348748,2
NATURAL MORTALITY¥ Q2000 YEAR 1978
AGE POP. NO, CATCH NG, FISHING MEAN WT, . POP, WTe CATCH WT, RESIDUAL
%$X10=3< ¥X10=3< MORT o KGo YMETRIC TONSKC K¥METRIC TUNSK POP, NOS,
‘1
2 2795, S50 0020 Oella 313,0 S5e6 2242.8
3 GO0 o B 0070 0162 la,6 Oe9 6847
4 149, 14, Qel1l0 Ue205 3045 2+9 109.0
5 660, 123, 0e230 0,249 164,3 307 42943
6 779, 205, 0340 De253 197,.,2 51.8 454 ,1
7 1507, 463, D410 0.291 438,6 134,.,6 819,0
8 2786, 922 J0«e450 0.299 833.0 7546 1454,.,3
9 1639, S420 02450 Q302 495,0 163.8 855,.,6€
10 G03, 299, 0e450 De313 282,6 93e5 47144
11 399, 132, . 0e450 0.383 152,.8 5045 PUBL2
i2- 399G, 132 04450 0383 152.8 5045 208.2
13 800, 265, 0,850 0383 306,585 10144 41748
14 2084, 888, 0450 0.383 1028,0 34041 1401.2
15 22180, 7339, 06450 0,383 8494 ,8 ) 2810,.,8 11578.8
TOTAL 37769, 11379, 12803.,4 4112.,9 e0718,2

%99 40318 mit-
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STULK PROJECTTIUNT TANREA KLMN SPRING SPAWNERS FT0OO0O.O
NATURAL MORTALITY# 0,2000 YEAR 1977
AGE POP, NO, CATCH NOD, FISHING MEAN WT., POP, WT. CATCH WT. RESIDUAL
%4X10m3<Z %X10m3¢ MORT o KGe ©  ¥METRIC TOUONSK %YMETRIC TUNSK POP, NOUS,
p T44d, % 0,003 0,121 Y774 (P I TT750
3 2746, 74, GeN 31 0,161 662 .1 11,49 2179.6
G 121b. B4, VeDBH L 021 Y PHH .3 11,8 Cdat,}
2} 6H49, 56 . D100 NDel3n 15129 13,1 G048
6 266« 34, Velho 0T.2065 70,5 9.0 1871
7 246, 37 0e181 0,270 6564 10.0 168, 1}
8 2092. 8444 00201 01:286 769.q 127.0 1802.7
g 10157 1674, 0.200 0,310 3148,7 51849 6808,5
10 558, TG, 04201 0315 178.9 29.6 IB0 4
11 1687 278 0,200 0,364 616,1 101.2 1130.8
12 298, 49, 0200 0¢364 108,.5 17.8 199.8
13 30, 5 6 0,203 0364 10,9 1.8 20,0 -
14 735 39, 0er02 Desbd 55,5 T4.2 1572
19 1247 205 . 0.,201 0.3064 453,9 750 83541
TOTAL 22181, 3045, 6385,0 Y4145 154130
NATURAL MURTALITY# 0,2000 YEAR 1878
AGE PUP. NOe  CATCH NO, FISHING MEAN WT, POP, WT, CATCH WT, RESIDUAL /v
%X10=3< %X10=3< MURT , KGe %YMETRIC TONSK %METRIC TONSK POP. NOS. O
z 590, 18, 0.020 Us12T 115,38 ' e-n TIG, 4
3 117, 7 04070 0,161 18,8 162 893
4 21804 206, Cell0 0219 4773 45,1 1598.,6
5 Va6, 177 0230 0,234 221,.4 4144 61548
6 G871 . 126, 0 3540 0+265 1274 33,5 ZB0.2
7 187 574 0410 De270 50,45 1545 101.6
8 168, 568, 0+450 0.286 48,41 ] 1549 BT «7
9 1803, 596 , 0e450 0,310 558,8 18449 Ga1,.1
10 GG05 .. 2253 0450 0015 218G .7 7097 3554 ¢ 3
11 380, 126, 0e450 0,364 138,5 45,8 198.6
12 1131, 374, 0+450 0.364 411,46 1362 59063
13 200, 66 0450 0.364 72.7 2441 106.,3
14 70 T e 0450 0364 7.3 - 10.5
15 992, 328, 06450 0e364 3bl,.2 119.5 518,0
TOTAL 16403, 4398 4758,1 13773 948444
- )‘-9?' ‘3b3503h'\t .
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STULK PROJECTION ANREA KLWMN "SPRTING SPAWNERS Y0O. 0
NAYURAL MORTALITY# 00,2000 YEAR 1977
AGE POP, NO, CATCH NO, FISHING MEAN WT. POP, WT. CATCH WT, RESIDUAL
%4X10m3< XX 0m3< MORT o KGe T XMETRIC TUNS< YXMETRIC TUNSK POP, NOUS,
el ) s 0,008 L1721 T 74 U1 1750
3 2746 . Ta, TNIRY 0,161 64, 11,9 2179.6
4 121b, Sa, He05H1 Oe21Y 266.3 11,4 A4t , )
4 6ayd, 56 . el O 0,234 151.9 1341 4b0 8
6 260, KEI e 1852 Delbd TO,5 T 9,0 187.1
7 246, 37 04181 0,270 664 10,0 ° 168.1
8 2692, 844, 0e.201 0;286 769,9 127.0 1802.7
9 10157, 1674, 0.200 0,310 3168,7 518,.,9 6808,.5
0) 568, Ga, O+201 D315 176.9 29,6 300, 4
11 1687, 278 0,200 0,364 614,1 101.2 1130.8
12 298, 49, 0«200 0,364 108,5 17,8 199.8
13 30, 5 0,203 0,364 10,9 1.8 20,0
14 235, 39, O.002 0.36% B5.5 14,2 157.8
19 1247, 2065, 0.201 04364 453,49 75,0 8391
TOTAL 22181, 3045, 63685,0 9a1,5 15413.,0
NATURAL MORTALITY# 00,2000 YEAR 1978
AGE POP. NOe  CATCH NO, FISHING MEAN WT, POP, WT. CATCH WT, RESIDUAL />
%X 10=3< *XX10w=3< MORT , KG o %¥METRIC TOI %METRIC TONSK POP, NUS. Q
p 550, 18, 07020 T 12T 19,8 ‘ 2 TG
3 117, 7 04070 0,161 18,8 12 89.3
4 2180, 206, 0.110 0,219 4773 4541 159846
5 946, 177 0,230 0,236 221.4 41,4 61544
S 4A1. 126, De340 0.265 Y87.4 33,5 TB0 .2
7 167, 57, 0e410 0,270 5045 15.5 1016
8 168, 56 0+450 0.286 48,1 15,9 86747
9 1803, 596, 04450 0,310 558 ,8 184,9 941,.1
10 GGOB., 2253, GedB0 0.915 2145 ,7 709,77 3554 .3
1 380, 126, 0+450 0,364 138,5 45,8 198.6
12 1131, 374. 06450 0,364 41146 - 136.2 59043
13 200, 66, 0,450 0.366 72.7 24,1 104,43
14 20, T 0.450 0.364 7.3 2ok 10.5
15 992, 328, 0s450 0.364 dbl,2 119.5 518.,0
TOTAL 16403, 4398, ' 4a758,1 1377.3 948444
-~ x-qq' '3‘035-3“ .
b} S&(
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