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1 INTRODUCTION
In this document four VPA's . are presentedlwhlch lncorporate varleus
cnmblnatzons aof catch at age»matrlces (mllllons of fish) from ;he hertlnc ,;
fisherles between Chedabucto Bay and Cape Hatteras. | |
| These analytical cptioms werte prov1ded to the ad hoc herrlng worklna group
since tagglno studles conducted by both.the US and Canada have 1nd1cated m1x1n0 |
»does occur between reglons but the extent of this mixing is: dlfflcult to quantlfy

+

The fz.rst optlon‘treats the Jeffrey‘s Ledge fishery as a J.ndependent um.t “(assumes Ld)(,a,sfi?

the fishery and. mlm:ncr dc ot cnange over time) while in the second the Jeffreys

Ledge flshery and me Vlalne coastal f:.shery are cons:.dered together. In the th:.rd

option all the f:r_shenes between Chedabucto Bay and Ca.pe Hatteras are cons:.dered &i&

et

as. one stoek. - Optlcn four examines the effect of removmg the Georges = . g Z;e«s/a_.‘
Bank catch at age matrix J.ncorpor‘a.ted in-option three. Option’ four is useful kw&-/u;z’é‘;&@
é@qf/’ue\:f

-for companng the 51tuatlons since 1977 (no Georves Bank f:r.shery) with past _ ot
recmlment and stock size estimates ’ | |
' Aﬁai);ses' whlch consj.der the herring resourees in NAFO. Subarez 4WX ae a
separate stock have routinely. been conducted Aby Canadian scientists (Sinclair ‘and Iles
1980) and are not presented in this document o
_We do not advocate ome optlon over apother except that it is 'un.likely .

.th‘a.’t:"all juveniles found along the Maine- g:oast recruit only» to the Gulf of Maine.

The pooled. asseéssments are useful in that ome of “major problems 7
encountered with herTing assessmenits in the Northwest Atlantic (mixing of stocks)

is accounted for. A»poqled. analyses does not provide the managers with all the




,

b

,fﬁfz’{/’“ f/y"j,w j{ e
advice they need. However, to manage on a strlct stock b is' such information

oy

can probably never be achleved on an annual- basis. -

II. - CATCH STATISTICS
The annual catches in toms, 'since 1950} for sea herring fisheries between

Chedabucto Bay, Nova Scotia, and Cape Hatteras are -given in Table 1 (Figure 1). . The .

Maine and New>Brunswick'coas£al fisheries have typically depended on young fish (Age 1,

2, and 3) while the offshore fisheries have depended om older fish. Catches
increased-rapialy in the mid-1960's as neW'fisheries for\older herring developed
énd.peaked.at 660‘000‘t6ns.in 1968. The catches steadlly declined after 1968
and have Iemalned at ‘about 200, 000 tons since 1977 c01nc1dent with the collapse .
of the Georges Bank fishery and:management restrictions on other flsherles.

The managemént scenarios for the Georges Bank, Nova Scotia, and Gulf. of

‘Maine fisheries are given in (Tables 2-3. In all of these fisheries the TAC's - %}1

and. catches usually exceeded the recommendations of séientific committees., . Qi?
. R - N . . "Q‘;

During the 1970's, stock declines were accompanied by gemerally poor recruitment. K

a. Maine Coastal Fishery:

The 1980 catch ofAAS,QOZItons was the greatest observed since 1963
(66,889 tons) and was 14.1% above the 1979 catch (40,218 tons) (Table 1). The
. 1980 catch was déminated'by ihe 1977 year:clgss which accounted for 26,538'tons
(Tablé 6). The 1978 year class (9,050 toné) and the 1976 }ear class (8,605 fons)
comprised most of the remaining catch. The catch by fixed gear accounted for 78%

of the 1980 landings (Table 7).



b. New Brunswiék Coastal Fishery:

The 1980 catch of 14,967 tons was 64% below 1979 and is the lowest
recorded since 1956 (Table 1). The low catch is atributed to poor recruitment
- of the 1978 year class (Age 2) to the weir fishery. The 1980 weir catch of

ll,lOO'tbns was. the lowest observed since 1963 (Table 8).

c. Western Gulf of Maine (Jeffreys‘nedge) Fishery:
The 1980 catch of 36,175 tons was the highest obsérvea since 1972
(42,918 tons) and wa3153.6% greater fhan‘ﬁhe 197§'catch (23,547 tons) (Table 9).
The 1976 year class was domin;nt in the 1980 catch (19,218 tbns).~ fhis is ﬁhe 
largegt'éatthéof'age 4.fi$h in fhe:ﬁistory of this fishery.
. The 1981 (1 Janpary - 28 February) catchz(S,SSZ toﬁs) was dominated by the

1976 and 1977 year classes (Table 9).

d. Nova Scotia Fishery: -

‘The 1980 Nova Scotia catch (fishery under management) increased from 55,182
tons-in 1979 to 109,574 tons in 1980 (Table 8).  The ﬁigh.catchrwas the. result of é?
extensive fishing in the 4Xa summer purse seine fishery. The reported landiﬁgs ?ﬁﬁ%%? ‘
in this fishery were adjusted upwards 40% by Canadian scientists to accountyfor

 underreporting (Table 8).

III. WESTERN GULF OF MAINE 'E'GP;I-‘TON’ 1 A;«,n».cm? OF MAINE-{SPTION 2)- ASSESSMENTS.
.The virtual pépulation analysesvare given in Tables 10-11 for options 1 and

-2, ieépectively. : -

'The_fishing-mortality on fhe-various age groups for both options. 1 and 2

in 1980 were estimated as follows:
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1) Large'éatches of the 1977 year class were taken from the eastern
section of the Maine coast in 1980 but mainly in one area. Tﬁe high catches
are assumed to be a result of availability rather than ébundance since this
year class was poorly represented in both the southwestern No&a Scotia offshore
fishery and the New Brunswick juvenile fisheries. Sinclair (peis. comm. )
;ndicatéd that‘catcﬁes‘@n numbet) of the 1977 year class at Agés 1-3 were only
42%,. 48%, and 29% of the amount of the 1976 year class (Ages 1-3), respectively.
Historically good year classes have béen‘widely distributed and well represented
in the catches of all regional juvenile and adult fisheries-

The~1977'year-class fecruitment at age 3, thefefore, was assumed equal to
50% of ‘the size of the 1970 yéar-class. LUndér this assumption, the terminal
F's in the VPA tables were 0.172 for Jeffreys Ledge and 1.52 for the Gulf of Maine -
énalysis %espectivelyw This great disparity in‘terminél F's is- due to the
concentration of this year claSS‘aﬂd‘subsequent large cétches off the Maine coast.

(iij The 1976 year class was well represénted in both.the juvenile and
adult fisheries catch statistiéé.. Additionally, it was widely distributed being )
taken in many of the‘smaller‘fishing areas off Nova Scotia te,g. Liverpool trap
fishery)'whére hexjing seldom occur unless fhey have been ver} ébundant. This
year clasg (Agés l-4},hés accounted for 28%, 64%, 29%, and 38% (in numberé) of
thé total herringlca;chi(Ages 1-11) from Chedabucto Bay to Cape Hatteras (exiuding
geor'ges Bank). for the.yéars 1977, 1978, 1979, and 1980, respectively. In the 1981
wﬁntér~spring fishery in the western Gulf of Maine this year class contributed

43% of the total catch in numbers.

1Dr. Mike Sinclair, Division of Fisheries and,Oceans, Halifax, Canada-
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The 1976 year class recruitment at.age 3 was assumed equal to 75% of the
1970 year class. Under this:assumptioﬁ;the terminal F's in 1980'were.0.440Afor>
‘the Jeffreys Le@ge analysis and 0.760 for the Gulf of Maine, analysis.
- (iii) For the 1975 and older year classes fhe starting F's sele;tedvfo;
the Jeffreys Ledge option were applied to the Gulf df Maine aptidn since these
older age groups are not principally £aken in Maine coastal fishery. For. |
the'1975 ye?r-;lass tAgé S)‘and tﬁeA1974.year—qlass (Age 6) the terminal F's were
0.550 and 0.650,‘respecxivelyvfof’eacﬁ<analysis= These~estimgtes épproximate
the average mortzlity for ages S gnd 6 fbr-the:period.i971-1979. Catches of
: thesé»fear classes have béen,declining»(only 13% in numbers.of the:JeffreyS Ledge
catch in 19 ) and their abundance is known to be small (Table 10).
(iv) For the 1973 (Age 7) and,oider>year;¢lasses,F's of 1.0 were applied’
_ for both. analyses. This value of F generally corres?onds,to the average for the-
period 1971-1979. These older fish made wp only 6.8% in number of the abundance on
Jeff:gystedge iﬁ'l980; . |
| Estimates of stock biomaSS'are,detérmined,by applying a vector of mean weights
at age tﬁ the stock size in numbéré at age. The weights used for both‘theAJeffreys
Ledge and Gulf of Maine analysis for ages 3 to 11 were: 0.120, 0.130, 0.220,
0.240, 0.275, 0.300, o.szb', 0.340, and 0.360 kg. |
IV. POOLED ASSESSMENTS WITH GEORGES BANK (OPTION 3) AND WITHOUT GEORGES .BANK.
(OPTION 4). :

- The ''pooled' analyses were conducted to a&oid the problems of fish of one-
stock being taken in separate regions during its lifetime, as previously noted
from;tagging studiés.- »

Tﬁe two analygéé'were”fun ﬁtilizing §a£cﬁ ét‘age~data from fisheries
between Chedabuctﬁ Bay, Nova Scotia, and'Capg_Hattaras; North Carolina (Tables 9-

10). The first included catch.data from all fisheries (Option 3) while for the
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second the Georges Bank catch at age matrix was reémoved (Optiom 4) The second
analy51s is useful for comparing the situations since 1977 (no Georges Bank stoeck)

w1th past:recru1tmeut and stock size estlmates- Since- herring'of Georges Bank may

: be caught durlng summner in coastal Malne waie;; (pi;ﬁarlly ages 1s3)' poP;.ar%Eé’__,;ﬁr Ag¥7l

size estimates for young~f15h'undez optiom 4 may be inflated. In~order to corTect /

 for this potential source of error, the Optlcn 4 catch matrix must be discounted
-‘for flsh of Georges ‘Bank or1g1n {see Woods Hole Laboratory Reference ‘Doc. 81-20).
:The termlual fishlng,mortallty rates in 1980 on the various year claeees :
- for both situations are estiﬁated as follows:
(i) For the 1979 yeaﬁ’classf(Age»l) an estimate of fishing‘mortelity of
0.05 was (1965;1973 aveiage)eseleeted'forethe:terminal F in. the virtual population
analysis since very 1ittle informatioﬁ isfavailabie on the size of»thisAyear
class.
| (ii) The size of the 1978"year elaSS‘(Age 2) was. set equal to the 1974
year class at age 2 whlch was the poorest observed in the history of the pooled
data. Thls is based on. the poor performance'cf thlS year class in the fisheries . -
at ages ; and 2. The terminal F in each analysis was 0.32..
‘ (iii)»AThe si;e of the 1377 year class at age 3 was  assumed equal to 50%
(asbexplaiﬁe& in p. 4 of the~1970‘}ear class in 1973. The F for 1580 for each
analysis was 0.14 (Option.3) and 0.24. (Option 4).
(iv) The size .of the 1976 year class at age 3 was assumed equalAte 75%
(as explained on p.4 ) of ﬁhe;1970 year class; The terminal F's required in 1980
(Age 4) wers 0.21 and 0.43 for the pooled with Georges Bank (Optiom 3) and pooled
witnout GeorgeS'Bank (Option'4]; respectively.
(v) For the'1975 Yeéf class (Age $) and the 1974 year ciess (Age 6) a
terminal F of 0.6 was selected for’ both options. This value approximates the Age 3

.average and JLge 6 average F for the 1967 1977 penod
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(Qi) Fof'the 19f3 to 1970 yéar classes (Ages 7 to 10) the terminal F
- uéed;was_O.T in bqth options. This approximates the 1967-1977 average for each
ége group: - |

“(vii) For the.l969 year clasS-and‘older year classes a terminal F of 1.0
was used in both optiqné. Thé F's onAthe'older;@ge groups have usually
apprbxim;té@tofjexgegded l.Q;apd';hgse older fish contributed less that 1% (iﬁ__
humbers)*dfvthg~t®tél catch each year. .

The stock.biomas§ for both pooled VPA's were determined using the following

vector of mean weights at age.

age T 2 3 4 s 6 7 s 9 10 11
kg .009 .031 .08s .181 .246 | .267V .ZSf} 317 .342  .365 370
These were derived ffcm41979 mean welght at agé,'weightedtsy catch,in
numbgrsAat age., for tﬂe western Gulf éf'Maine-fishery, Maine coastal fishery;
- New Brunswick fishe:y, and.southkest Nova. Scotia fiéhery_coﬁbined. The i9§0 data ‘

was not available for all fisheries at the time this analysis was performed.

V.  PROJECTION OF CATCH AND SPAWNINGTSTOCK BICMASS
Eof each of the. four analyses,'the Stock sizes @mumberlgt.age) in'fhe

- beginning of 1981 (Tabies’lO-lSj were calcgléﬁed~using tﬁe catch equation

(Ni+i ='Nie—zi). By applying the appropriate mean weights at'ége’data the
estimatesﬂbf‘the spawning biomass (Age 4+) for each "'stock" were also derivedﬂ'
>Except for the Gulf of Maine analysis (Table 11) estimates of the spawning stock
bioﬁass (Age 4*)Aai the beginning of 1981 was greater than the 1980 levels. The
. increase for each option is proportionai to. the abundance of the 1976 and 1977 year .

classes. These year classes contribute 90% or more of the biomass in each analysis.
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At the‘request‘of the scientific staff‘of the NERFMC the long-term
prOJectlons for the Gulf of Maine "stock' (OptlonZ) and the pooled.stock without
Georges Bank (Optlon 4) were detérmined under two assumptlons of recruitment and
three lgve;s.of‘fishingvmcrtality (at 100%:rec:uitment),

:Forfthe Gulf of Maine'"stock".(oétionJZ) re¢ruitment of 210 million fish
at age 3 (1965-1978 a&erage) for each year and fishing ﬁortaiity between 0.2 - |
- 0.4 will increase thlS spawning stock blomass untll 1987 and then maintain the /e

;A

stock between 70-150" x 10% MT (Figure 2). For the higher level of Tecruitment,

P2

. ] ] &
330 million fish at age 3, (1971—1978 average)’and the same range of fishing . }ré &

mortality the stock increases to 120-170 x 103 MT (Flvure 3)
- For the ”pooled" stock (Optlon 4), recruitment of. 755 mllllon flsh at
agé 3 (averagerover years 1965-1978) and fishing-mortality between Q.Z and
0.4 would cause this épawning stbck to deéline‘to 240‘~‘390 thS tons. [Figure~4).
Whereas for the. h{EEEE\Efiii_ifdfggrultment 1495. mllllon fish at. age 3
(average over years 1971-1978) -and the same‘rangerf flshlng mortalities the

_,.__.\___

spawning‘stock:would‘only,decline to 515 - 810 x 10 tons (Figure 5).
CONCLUSION ] _

The increased catcnes observed in 1980 were due iIn part to the avallablllty
and abundance of the 1977 and 1976 year classes. These year classes. shbuld
contrlbute~heav1ly to the 1981 flsherles dlrected on: age 3.and older flsh
iﬁdicétedvin.the 1981 wih;er/spring{fisﬁery in‘theAWestern Gulf of Maine. These
year class comprised over 80% of the landing in this fishery from January through
February. . ,

The'advantége éf the pooled YPA;S (Options3 and 4) over (Options 1 and 2)'are-.

thét they account for fishing mortality of fish from the same cohort migrating
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betwéen.regioﬁs_byAyear and.sedson. It aiso provides estimates of year class
abundance for'the total rggion; This ié importaﬁt since localized abundance
of a specific'yeér class when viewed in the context‘of‘componént~VPA'S (e.g.

- Options 1 and 2 or thelcihadian 4WX analysis) ﬁay potentially result in over-
estimates'of a year class in a particular region in a givenfyeér.. This éould
result in the setting of TAC's higher than intended.

For each option the 1977;and,1976 year clésses will comprise 90% or more
of the abundanée of herringidf agé 4 and-older (tons) at the begiﬁning of 1981;
The eXpected poor recrﬁitmﬁntiof the 1978 year class (Age 3 in 1981) combined
with %ﬁe'ldw‘abﬁndaﬁcé of theé 1975 and older year classes wiil direct fishing
preSSufe in 1981 into the 1977 and 1975 year classes. Thi; will result in
spawning stock size (Age 4 and older) declines in the beginning'of 1982 when the
1978 year class Tecruits tovtﬁe spawning stock.

Based on the stock projection results applied:tb both-Option 2 and Option4A
data, stock stabilization waé}bbtained’in~eight‘years ﬁn&er variousAassumption;
of constant recruitmént and fishing mortality. However, recruitment bf~herring is
.vefy variable with’instaﬁces of very good recruitment [e;g.‘l970 Year class)
followéd by very poor reéruitment (e?g. 1971 year class)... Likewise levels of
constént fishing mor£alify‘have never been obsérved in aﬁy herring fisherf in
thg;Nbrthwegt Atlantic; Additionally, an'inhereﬁt assﬁmptionvin this model is that
a well balanced age étructqre exists.in the popplation. Currently the resdurce‘
is dominated by two.year‘classés.‘ The -stock projectién results, however, providé

managers with a tool for viewing stock rebuiiding‘dr stabilization of stocks.



-10-

REFERENCES

Sinclair, M., and T.D. Iles. 1980, 1979 4WX herring assessment. CAFSAC Res.

- Doc. 80/47." -



.Table<1. Herring catches in major flshlng areas between southwest Nova Scotia and
*  Cape Hatteras. :

METRIC TONS -
Western
Maine’ ~ Gulf of .
Coastal Maine Georgesl New2 Nova :
YEAR  Fishery  Fishery Banks  Brunswick | Scotia’ __  Total
1950 90,557 3,661 ~ .62 981; 157,199
1 34,411 1,305 : - 51,3162 - 87,032
2 79,139 - .. -1,598 _ : j‘ 62, 3993 , 143,136
3 58,337 2,032 - o . T44 9613 105,330
4 64,067 1,303 4 : - 46,716 : 112,086 .
5 43,506 1,561 33,3135 78,380
6 66,494 2,058 21,533 22,712 112,797
7 68,623 3,007 : : 33,733 27,114 132,477
8 80,759 3,182 A _ 18,854 46,444 149,239
9 53,037 1,472 - 47,762 28,771 131,042
1960 59,348 - 1,126 : 49,563 32,216 142,253
1 . 24,131 - 3,178 67,655 - ’ 18,614 41,272, 154,850
22 69,376 . 2,485 . 152,242 34,403 35,367 - 293,873
3 66,895 C3,217 97.968 : 36,237 23,393 227,710
4 26,295 8,815 131,438 45,023 41,40S 252,976
5 32,088 2,635 - 42,882 49,101 70,639 197, 345
6 26,178 4,360 142,704 61,450 124,681 359,373
7 28,490 - 7,807 218,743 50,920 135,853 441,813
8 30,205 31,900 373,598 75,368 154,139 665,210
9 23,852, 32,406 310,758 - 35,741 . 137,250 . 544,007
1970 . 15,581 - 40,187 247,294 30,589 175,633 509,284
1 12,407 38,575 267,347 17,528 124,233, . 460,090
2. 19,513 -~ 42,918 174,190 32,720 153,428 422,769
3 16,400 ' 15,926 202,335 - 22,102 120,093 376,856
4 19,143 - . 18,098 149,525 , 30,733 139,170 356,669
5 15,182 21,076 146,096 - 31,971 142,745 - 357,068
6 30,195 20,124 43,502 : 30,046 114,006 237,874
7 32,357 17,891 . 2,157 34,723 115,935 203,063
8 © . 29,857 18,558 2,059 45,361 89,353 185,188
9 40,218 23,546 - 1,270 ' 41,021 © 55,182 161,237
1980 45,902 _ 36,175 1,700 14,969 108,131 206,877
Total 1,302,543 . 412,181 2,775,463 1,215,751 2,259,165 7,964,390

1incorporates USA 5Z catches
21965 80 rev1§ed Cana;i&;n catches as per Dr. Mike Sinclair, Division of Fisheries and Oceans,

Can
) 3cannot be separ’ated into New Brunsw1ck and Nova Scotla fishery components



Table 2.. - MANAGEMENT SCENARIO - GEORGES BANK HERRING

TAC (000 tons)

"Stock size

Optimum stock levell

Optimum catch leve1¥

Minimum stock level constraint1

Maximum TAC in ICNAF unless-at

optimum stock size

1ICNAF ‘REDBOOK 1976 APP. II

t

[}

100-150,000 MT

225,000 MT

150,000 MT - 1973 through 1975

60,000 MT - 1976 and 1977

Recruitment - : Catch . end of year
Year . age 3 . Recommended . Accepted age 3 and older. age 4 and older
“Year Class (000 tons) by scientists by ICNAF {000 tons) -~ — (000 tons)
, (STRACES) - j R

1965- 1962~ 239 - - 134 ." 1078 -
1967 1964

1968 1965 222 - - 373 752

1969 1966 236 - - 306 592
1970 1967 149 - - 247 440

1971 1968 104 - - 263 240

1972 1955 96 50-135 150 »174' 137
1973 . 1970 496 83-135 150 199 325
1974 1971 33 150 150 146 203

1975 1972 22 90-150 150 146 | 65

1976 1973 16 60 60 43 34
1977 1974 12 50 33 2 40

- 500 MT



Table 3. ~ MANAGEMENT SCENARIO - Western Gulf of Maine Fishery - ICNAF Division 5Y (thousand metric tons);

optimum level

TAC
- Recommended Stock Size at
Recruitment by Scientists’ Accepted by ICNAF Catch End of Year

Year ' Age 3 (STACRES) | {1872-1977) - Age 3 and Older Age 4 and Older
1967-1969 28 - 24 144
1970 ' 18.3 - 40 101
1971 ’ 14.0 : - 39 66
1972 : 8.8 Jan 72 15-18 30 41 31
1973  64.4 Jan 73 .21-30 25 16 '88
1974 9.4 Jan 74 18-25 25 18 83
1975 9.3 Jan 74 15-25 17 22 63

Apr 75 9
1976 - - 14.0 Jun 75 9 7" 20 57
' : Jan 76 4-7
1977 - 8.8 Apr 76 - 7 7 20 41

Jun 76 7
lICNAF Redbook 1976 App. II. Optimum catch levell 25-25  Optimum s_tock1

: Maximum TAC unlessl size ,80-100
stock size at . Minimum stock
25 " size constraint 60



Table 4. Summary of catch allocations (tons) set for the Northwest
Atlantic herrlng fisheries under us ]uIlSdlCthn,by the

‘NERFMC.

Period

TAC
(Age 3 .and’ older) (Aae 3 and -older)

Catch

lJuly-Novl78 .
Dec 78-Jun 79

2July-Nov 79
July-Nov 80
Oct 79-Jun 80 .
Dec 80-Jun 81

3July-Nov 79
July-Nov 80.
April-Jun -80

“Dec 79-Mar 80
" Dec 80-Mar 81

ITAC. for western Gulf of Maine

ZTAC for 5Y North of Cape Elizabeth .-

3TAC. for S5Y South of Cape Elizabeth

Y“TAC for SY South of Cape Elizabeth and 5Z east of 71950

4,000
4,000

8,850
8,850

01,6207
1,620

9,000
9,000
1,530

12,000

12,000

6,073
7,480
13,972
35,049 .

1,100
?

16,945

22,609

2,838

11,120
5,000 (Projected)




'

Table 5.  MANAGHMENT SCENARIO - Southwest Nova Scotia Fishery - ICNAIF Area 4WX (thousands of metric tons) (I\ren 4W(a) is
Chedabucto Bay; Nova Scotia south of Chedabucto Day is 4iWX(b)).

TOTAL ALLONABLE CATCIl (TAC)

Recommended b Accepted by ICNAF (1972-1977), : Stdck 5ize at end

Recrui tment . Scientists' Cannda (1978- ) Catch Age of Year - Age
Year Age 2 (4WX) - 4XW(b) 4H(a)! AWK, . 4XW(b) . 4HW(a) WX 2 and Older ' 2 and Older
1965-1968 © 58 o - - - -- L oe- ' = 121 716
© 1969 19 . - - - -- -- Co=- 137 574
1970 24 . -- - R RER— -- - 176 428
1971 .27 ) - -- L. - -- -- 124 509
1972 156, Jan (72) 65 - - 65 -- - 153 607
1973 Co22 Jan (73) 90 . - 90 -2 -- 120 645
1974 35 Jan (74) 90 20 -- 90 20 - 139 . 637
1975 41 . Jun (74) . g0 - 307 - 90 302 L. 143 ' 507
1976 3 Jun (75) op 1° 81 282 - 89 252 - 114 . 389
: : ’ - op 2 : 115 . :
Jan (76) op 1° 252 ‘ 89 252
op 2 115 o ‘
1977 6 Jun (76) op 13 84 22,52 . L84 22.5% 118 265
op 2 109 ’
1978 82 Apr (77) 78 20 ) 89
Apr (78) © 89 20 i - -- 109
1979 82 Apr (77) . : i 99 - - 29 55
Apr (79) 60 : )
1980 ) Apr {80) . -1 55 101 -
1991 Apr (81) 101 . . 101
I'TAC's wera recommended for 4VW(a); the 4W(a) area was proportioned out ) Minimum stock size copstraint
2TAC's were recommended and set for the fishing season 1 July/30 June : 250,000 tons (age 4 and older).’

3TAC was recommended for the fishing season 1 Nov/31i Oct.
“STRACES 1972-1976; CAFSAC 1977-
SICNAF Redbook 1976 APP. I1.



Maine coastal fishery herring catches (metric tons).

Tablé 6,
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Table 7. 1980 Maine

coastal herring fishery age composition in metric tons and number

(x107%).,

YBAR CLASS AND AGE

79 78 77 76 75 L 73 72 71 70
Gear Type/Aren 1 2 3 4 5 © 6 7 8 9 1o
Fixed Gear,
Westorn 40.1 1,463.6 1,363.9 198.0 11.8 - - - - - 3,077.3
Central 851.9 3,695.8 5,797.1 1,206.6 194.6 - 28.1 - - 28.5 11,802.6
Gastern 119.9 3,156.6 12,291.6 5,155.1 182.6 - 62.0 - 17.9 72.0 21,027.7
L 1,011.9 8,316.0 19;452,6 6,559.7 3159.0 o= 90.1 - 17.9 100.5 35,907:6
Mobile Gear ’
Western - 212,9 828.9 229.4 40.6 - 4.3 - - 8.2 1,324.3
Central - 520.6 ¢ 6,193.3 1,710.5 40,7 20.8 6.8 - .7 - 8,498.4
flastern - - 63,0 105,6 3.3 - - T 171.9
L - 733.5 7,085.2 2,045.5 81.3 24,1 .11.1 - 5.7 8,2 9,994.7
IL i,011.9 9,049.5 26,537.8 8,605.2 » 440.3 24.1 101.2 - 23.6 108.7 45,902.3
CATCI} IN NUMBERS 130—3
Fixed Gear
Western 2,946.2 315,525.5 13,851.7 1,399.2 46.6 - - - - - 53,76%.2
Central 51,909.0 89,132.4 60,017.5 . 6,350.2 661.3 = 142.3 - 75.3 - 208,288.0
Lastern 10,238.3 83,118.4 113,412.7 30,440.5 627.0 - 183.0 - 50.8 216.5 238,287.3
L 65,093.5 207,776.3 187,281.9 38,189.9 1,335.0 - 325.3 - 126.1 216.5 500,344.5
Mobile Geonr-
Western - 3,851.1 8,190.2 1,338.0 146.1 - 11.2 - - - 17.9 13,554.5
Central - 10,834.3 56,915.0 8,561.8 154.1 50.6 17.2 - 25.8 - 76,558.8
Lastern ~ - 5498.5 687.6 - 12.6 - - - - 1,298.7
L - 14,685.4' 65,703.7 10,587.4 300.2 63.2 28.4 - 25.8 17.9 91,412.0
LL 65,0935 2.22,461.7 252,985.6 48,]77.3 1,635.2 63.2 353.7 - 151.9 234.4 591,756.5




TABLE 8. CATGH OF HERRING AT AQE NT [N THE UEGTERN OULF OF MAINE 1087-1881

YEARS

1867

ssén'ﬁ
‘19a9
197e

1971

1978

1873
1974
1975
1970
1977
teva

1979

ioga
881
CATCH
1981

8 a 4 5 AOE8 7 ‘8 ) 16 1" 18
1.7 47.8 510.9 4667.4  3083.8 . &166.9 16239 105.6 744 7.9

44.6  @494.7 2953.6  6801.B  €377.7 - €972.8  5006,3  919.5  6E0.0  7RE.5

146.1  SUB7.9  1680.7  @10L.1  6220.8  7097.5 61446  34BLT 5525 7638

260.3  1@66.9  4163.4  3638.4 - 66355  6483.3 . G147.9 7836.2  B240.8  pa4L.E

4ala 3208.¢ - 3eds,7 ’ as7a§q 7876.8  6468.4 4gho.1' T 3149.7  1478.9  1736.8 A

§59.1  3426.2 . 7085.7 9710, 1e§60.7 . 8063.5  2980.8 4235 . 4630  B4B.7

(444 24840 1012, BSILD G4BT, 32OT.5  B170.2  676.7 1374 13404

234.9  1@B2.2 10824.9  1530.6 - 4263.2  958.3  BAT.6 - 4149 B43.0 844  B37

0.4 2227  9345.7  12078.8 - 1160.9. 1087.3°  BO9.5  37TE  A70.E  142.8 ,

3.8 A096.2 23743 - 23B3.A 116845 995.6 196,86  e85.4 . 58.5 41,7 6.8

60.3 G40.8  3939.5  1814.8  1964.4° 8714.1 §20.6 £8.8 99.7 §3.4 14.8.

203.9 2087.3  1880.1  5194.3  1010.8  1576.3  598e.4  287.3 1364 56.8 36,9

11,6  4G65.8  €863.5  3668.@ 40778  B18.6. 1036.3 2068  91.0 0.1 0.7

.5 - AGI1.2  19316.6. §367.8  1990.8  @778.8 @810 172.8  1788.1 1.8 16.3
13,9 1318.8  1B42.4  BER.E  76.3 85.5 0.0 178 954 '
- 68,8 HT ' : - ‘

OF OB 1 E1gH In 197
10D 1 JAN.-28 FEB,

CATCH FOR PERIOD 1

R g

T074L
AGES @+
7207.¢

- 31960.9

32408.9
46187.0
38575.6

C42918.9

15926.9
16098, 0
H1076.0
£6184.0
178948

| 18568.8

BI50T.7
38174.7
3388.0



Table 9. Amdal AWX herring catch by different components of the fishery (tonnes)
44 ax, 4%,
' 44X Stock Total Stock Total
YEAR -] Purse Fixed Sumner G111 Liver- Fixed | Winter Purse Seine - Misc. & Foreign | (Tradi-_ (Option 2)yd
Seine Gear’ Purse Net = Meir paol Gear : Shut- Total tional)®
Seine Trap Hon- | Grand Salnt Weir Qffs
: Stock Manan John
- , 5 5 5 5 5 5 ' ‘
193 - 15093 . 2965 5346, - - 6071 28203 1163 a. winter catch,
1961 | - 240915 40635 124505 - - 159915 273375 20965 R R
1965 | - 546275 40915  j20215 - - 157655 316845  1662° 7063916 96899 enday year :
1966 | - 1124575 44135 7111 - - 256455  35601°  204° 124601 160906 | 1ed gear
1967 | - 431 1173825 53985 124755 - - 208085  29932%F 1008 598 115053 165721 catel pat con-
Wen | - 375 | 1332675 6804 126715 - - 122235 321145 10315 2417 | 154139 205996 Shired part of
1969 | 261120 343 045265 34745 107445 - - 132025 266469  893° 13408 137250 168166 tory stock
19707 | 27107 151 709495 50195 117065 - - 1474885 150735 . 767°% 69952 1 176633 199903 est1m;te of
1971 526364 169 350715 46078 @oB1s - - ap6ns 121395 5218 23939 124233 132743 annual catch in--.
1972 | 26656" © 330 611505 ~ 3789%5  6766° - 3215350 215 319955 7045 23906 | 153428 . 163040 ﬁ:{ﬁﬁrizeggg“t°
1973 "7921" 166145 52055 124925 - 26165%, 0 21675 190085  p475 2102 | 120093 127986 matrix in pre-
1974 | 27107" 760695 42065 64365 - - 101315 19028% 15745 24403 139170 166009 glgzi (col tms
1975 | 27030" | 79605° 49985 jq04 T - - 11648 30819° 7 23 142745 162143 ArCHOHEFFL (and
1976 | 371963 58396° 0322 59590 - 948 7466 292065 7 4133 | 114006 126305 during 1872-731)
1977 | 23251 1138 60530  18623'  6213) - - 1236 - 30697' 2790} 410 | 116935 120007 d. Column M +
1970 | 1200 579739 6050'®  DOST'? - 303217 2607'? 33570'% G272'® V3| 09353 107543‘2(2*’§2e3{J*K)))
1979 | 1407312 262657 43637 93077 217435 29737 2200 324777 53TV | - 55182 69723‘25p¥;0n 3 2atch
1900 | G900 50 74976'7" 19804 2383 2010 656 767 111007 2428 1 - 109574 see text for
. ; rationale
A ] C )] E F G B T J. X 1 W ,

'Stobo et al. CAFSAC Res. Doc. 70/25 6“Catéh at age” priptouts VOTCNAF Stﬁ% Bull, E ‘ Y8111 net catches in Stat.

"UCaL estinate”, provisional St. Andrews provisional'catch statistics, March 1900 '*Shut-off only L . districts 3z-a4

Mil]er & 'Stobo, CA(SAC fes. Poc. 77/11 %Grand Manan catch incarporated ipto previous assess- 1230%-of shut-offs (Colump K) Statistics Branch

Slobo, TCHAF Res. Duc Dec. 76/39 ) Jments catch-at-age maty la:s included in optifn 2 (1978) Ca?ﬁ?tﬂﬁtﬁﬁﬁaﬁﬁaﬂﬁi 12 1965

Niller & Nes, FRB||ech Rep. 594 Miller, ICNAF Res.'Doc.r73/95 Sinclair rt al. CAF§AC Res. account for under reporting.
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Figﬁ:e ‘1. ‘Major fiéhing areas (dashed line) and spawning grounds (dark circles)
for Atlantic herring in the Northwest Atlantic. Chedabucto Bay is in
NAFO Subarea 4Wa. ) )
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recruitment and three levels of Fishing mortality for herring in the region
botween Chedubucto Bay and Cape lHatterns excludlag Goarges Bank,



METRIC TONS X 10°

900 ¢
800
700

600

500 |—

STOCK SIZE {AGE 4 -AND OLDER )

400 |— o , ~ RECRUITMENT CONSTANT
) 1,495 X 10° FISH - AGE 3
{1965-78 AVG)

300 |—

200}

100 |- ‘ © CATCH (AGE 3 AND OLDER)

o i L Y S [ i
81 82 83 84 85 86 . 87 88 - B9 90
YEAR
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