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. I. . UITROnUGrr Q."f . 

In this: document· foux VPA r s .are p':resented which incorporate vari·ous 

combinations o£ catch at· age- : ma:trices (~~li.ons ·of fish) from the herring 

fisher~~s. betwe~n "ehedabucto B.ay·· .. and Cape. Hatteras. 

These: analytical options were: provided' to the: ad ·hoc he'mng working group 

since tagging stud4es conducted by both, the us and Canad~have ind;ica"t;ed mixi;ng 

do.es .-9ccur b~tw.eert regions -' .btJ.t the. extent 9f. this mixing is: difficult to .quantify ... ' .' 

The first option. treats th", Jeffreys Ledge fisliery as· a independent· uni to (as sumes :b ~ 
the fishery and· mixing .. q.onot cl1ange.-- ov~r tim~) while in the s~on,d . the Jeffreys 

L~dge: fis:he.ry· .<m.d· the: Mairre· . coastal .fishery .are. considered. togethe,r.: In the third,· 
~. ~ 

opti.on all the' fisheries· between Oie~bucto B. ay 'and Cap.e H~tte.ras. are. . c.onsidered M a...... 
. ~~u 

as· one· s~ock~ ': ~iarr·' f'our examines the effect· of removing the' Georgi;.s,· , 15 .~ 

Bank' catch· at .age·. ~t:rix incorporated in', op'ti.on thr.ee. ,Option' four is useful 

. for. comparing .. the si tual::ions': since, 1977" (no Georges Bank fishery). with· pas,t 

recnri tm~n t and stock.' size e·stima.tes. 

Analyses' which consider the herring :resources in NAPa Suharea 4WX as a: 

f)J2i~~ 
~*~i..e!V-<= 

tl.s.-{'/W2c;;f. 

sepa.,rate stoc.1c. have rout~he1y been conducted. by Canadian scientists' (Sinclair and I1es 

1980) .and 'are, not presented in this. document. 

, . We do not advocate' otte op~ion: over another except, that it, is 'lll1likely 

. that 'all .juveniles. f6uud along- the Maine: coast recrui t only to, the- Gulf of rtf..aine. 

The pooled. assesSments are useful in . that one of. ~c ... /----"'-"-"'--thf~ 
eneo·untexed With "herring assessments in the.- Northwest Atlan'tic (inixing of stoc.~s) 

is a.ccoUnte.d f'or _ A po?led, analyses does not p-J:'Ovide the .managers wi th all the 

. ~ : 



advice they 'need. However, 

can 'probaoly never be 'achieved on' an annual' basis. 

II. CATCH STATISTICS 

The annual catches in tons, 'since 1950) for sea herring fisheries between 

Chedabuct':o 'Bay, Nova Scotia, and Cape Hatteras are ,given in Table 1 ,(Figure I)". ',The· 

Maine ~d New Brunswick ,coas·tal fis'heries' have typically depended on young fish (Age 1,. 

2, and .3) while ,the offshore fisheries have depended on' older fish. Catches 

inc,reased rapidly in ,the mid-1960's as new fisheries for 'older herri;n.g developed 

and peaked at 660,000 '~on$i:i:1 1968. The catches steadily declined,after 1968 

and have remained at about 200,pOO tons since ,1977 ,coi~cident with the collapse, 

of the Georges' Bank fishery and :management restrictions on other fisheries. 

The management scenarios' for the Georges Bank, Nova Scotia, and Gulf, of 

Maine fisheries are given in (rabIes 2-5). 

and, catches usually exceeded the ,recommendations of sciep.tific cOIIiIllittees. 
- ~v: 

tJ,,,O' ~ 
~ring the 1970' s~ stock decline'S were accompanied by generally poor re·cru.itment. \: 

~---~------------
a. , Maine Coastal Fis,hery: 

The 198.0 catch of. 45,902 tons 'was the greatest' observed .since 1963 

(66,~89 tons) and was 14.1% above'the 1979 catch (40~218 tons) (Table 1). The 

1980 catch was dominated by the 1977 year- class which accounted for 26,538 tons 

(Table 6J. The 1978 year class (9,0'50 tons) and the 1976 year class (8,,605 tons) 

comprised most ,of the remaining catch. The catch by fixed' gear- acc;.ounted for 78% 

of the 1980 1 an din gs (Tab Ie 7)., 
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b. New B-nmswi ck Co.astal Fi~hery: 

The 1980 catch of 14,967 tons was- 64% below. 1979· and is the· lowest 

recorded since 19-56 (Table 1). The low catch is atributed t:o poor recruitment 

of·the 1978'year class (Age .2) to the weir:fishery. The 1980 weir catch of 

11., 100 tons was· the. lowest observed since' 1963 (Table -8). 

c. Western Gulf .of Maine (Jeffreys -liedg-e) Fishery: 

The 198b catch of 36,175 t·ons was the highest observed sin.ce 1972 

(42,918 tons) and was 53.6% greater than ·the 1979· catch .(23,547' tons-) (Table 9). 

The 1976 year class was dominant in the 1980 catch (19 -,218 tons).· This is the· 

large·st catch. of· age 4 .fish in the'- history of this fishery. 

The 1981 (1 Jan:uary - 28 February) catch' (3,552 tons) w·as 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 

t·ons· in 1979 to. 109 ~574' tons in 1980 (Table 8). The high. cat~h was the. result of C; 

extensive fishing in the4Xa summer purse seine fishery. The reported landings fJ-.f:;(J l 

r>;:VV"n 
ill:· this fishery were adjusted upwards 40% by Canadian scientists to account for 

Underreporting. (Table 8) . 

. The virtual population analyses are given in Tables 10-11. for opti01!s. 1 and 

2 , respectively . 

. The .fishing mortality on the various age gro~ps for both options. 1 and 2 

in 1980 were .estimated as follows: 
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(i) Large catches of the 1977 year class were taken fTom the easteTIl 

section of the Maine coast in 1980 but mainly in one area. The high catches, 

are, ass~ed to be a result of av~ilability rather than abundance since thi$ 

year class was poorly repres:ented in both the ~outhwestern Nova Scotia offshore 

I 
fishery and the New Brunswick juvenile fisheries. Sinclair (pers. COImD..) 

indicated that catches ~n number) of the 1977 year class at Ages L-3 were only 

42%" 48% JI 'C3,nd 29% of the amount of the 1976 year class CAges 1-3)-,~ respectively. 

Hisi;orically good year clas'ses have been widely distributed and well represented 

in the, catches o;f all regional juvenile andadul t fisheries. 

The' 197i year-class recruitment at age 3) therefore, waS assumed equal to 

50% of- the size of the 1970 year-class. 'UndEir this assumption, the te'rminal 

F's in the' VPA tables were 0.172 for Jeffreys Ledge and 1.52 for the Gulf of Maine 

analysis respectivelY" This great disparity in terminal F's is, due' to the 

concentration of: this year class' and' subsequent large catches off the Maine coast. 

(ii) The 1976 year class was well represented in both the juvenile and 

adult fisheri'es"catch statistics., Additionally~ it was widely distributed being 

taken in many of the smaller' fishing areas off Nova Scotia (e. g. Liverpool trap 

fishery)' where h~ning se.1dom occur un-less they have been very abundant. This 

year class (Ages 1-4) ,has accounted for 28%, 64%, 29%, and 3,8% (in numbers) of 

the total herring catch: (Ages 1-11) from Chedabucto, Bay to ,Cape Hatteras (exiuding 

Georges Bank} for the years 1971'" 1978" 1979.) and 1980 " respectively. In the 1981 

winter-spring fishery in the western. Gulf of Maine this year class contributed 

43% .0£ the tot4 l catch in numbers. 

1Dr. Mike Sihclair .. Division of Fisheries and Oceans, Halifax, Canada 
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The 1976 year class recruitment at. age :5 was assumed equal to· 75% of' the 

1970 year class. Under this assumption: the terminal F1 s in 1980' were .0.440 for 

the Jeffreys Le.dge· an41ysis and O. 760 for. the' Gulf of Ma.i,ne:1 analysis. 

(iii) For the 1975 and older- year classes the sta.rting· F I S select.ed for 

the Jeffreys Ledge op'i;ion were" applied to the Gulf of Main.e option since the.sa 

older ~ge. grou.ps ~ not principa.lly taken in Maine coast.al fishery. For 

the ·1975 ye~r-'class (Age 5) and the. 1974 year-class (Age 6) the tennina.l Ff s were 

0.550 and 0.65"0',' respec.tivelyfor: each: ana.lysis. These- estimates approximate' 

the average.: manali t.y ·for· ages 5. and 6 for' the: period 1971 ~1979. Ca.tches of 

these· year classes have been. declining. (only 13% in numb.ers· of the·· Jeffreys Led·ge 

catch in 19 ) and, their. abun~ce is. known to be sma. 1 1 (Tab Ie IO). 

(i v) For the 19-73 (Age' 7) and older year-classes F t-s of 1.0 were applied' 

for both. analyses. This valu~ 'of F generally corr~sponds., to the. average for the· 
. . 

period 1971~1979'~ The.sa· older fish made tIp- only 6.8% in rnrillb~r of the· .abundance .on 

Jeff;r:eys Ledge in' 198-0 .. 

Esti:m.ates oE stock biomass' a:redetenni,ned by applying a vector of mean weights 

at age t'O the stock' size in numbers at age. The weight;s used for both the Jeffreys 

Ledge and Gulf of Maine·' ana~ysis for ages 3 to 11 were: 0.120:1 0 .180 ~ 0.220., 

o ~ 240, 0.275; 0.300, O. 320 ~ O. 3.40 ~ and 0.360 kg:. 

IV. POOLED ASSESSMfu'fTS WIlli GEDRGES BANK (OPTION 3)" Al"iD' WITHOUT' GEORGES· BAJ.\IK' 
(OPTION 4). 

The "pooledlf analyses were conducted to avoid the'prob 1ems of fish of one'· 

. s·tcJck being t-aken:in separate' regions during its lifetime -' as previous ly noted 

f:roID.. t'a::gging studies. 

The two analy'ses' were run utilizing catch at age, data. from fisheries 

between Chedab'uct.o Bay J Nova Scotia, .and· Cape. Hattaras:, Nort.h 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 rem.oved. C0pti.on 4). The second 

an~lysis is us'eful for comparing the situations s:i,.uce 1971' (no Georges Bank stock) 

with pa,st'rec:ruitment and st.od:. size esti~te$_· Since herring- of_ Georges Baik may . 

b~ ~,.;.~~ during~~i;"'~6";'~~1-Maine wa:ters cF~atii;~g~. J..~ii~ p~~ti~ifi 
si~a estiiDaJ:es for young fish under option 4. may be inflated. In order to cottect' I ';u6.' 

fOJ:' this potentia.l source of error, the option_ 4· catch ma:t!tix mUst be discounted 

. for fish' of Ge~rges--~ank ~rigin_ (see Wood$ Hole L;Woratory Reference Doc. 81-20) .. 

: The tennin-al fishing. mort ali ty rates in 1980 on the vari.ous· year classes 

for both si t'l;1ations are estimated: a,s follows..: 

(i.) For' the 1979 year' c_lass- CAge 1) an estimate of fishing mortality of 
0·, OS was (1965.;..1975 ave'ra:ge) ·s.e];e.c.ted- for the' ternilla1 F in· the· virtual populai;iori. 

analysis since very little information is -.·available on the size of this' year 

class. 

Cii.) The size" of the 1971f year class' (Age 2) was_ s.et. equal to the 1974 

year class at age 2 which. was the poorest observed in the history of the pooled 

data. This is base·d. on. the· poor perlorman'ce- of this year' class in the fisheries 

at ages 1 .and Z. The' tenninal F· in each· analysis was 0.32._ 

(iii)· The size o£ the 1971 year cla.ss a.t age 3 was· assumed equal to. 50% 

(as exp lained in p. ~) of the- 1970 yea~ class in 1973. The F for. 1980 for each-

analysis w-as .0 .14 (Option. 3) and. 0'.24. (option 4). 

(i v) The· si'ze -0£ ~e· 1976 year- class at age 3- was assumed equal. to 75% 

(as explained' on· p. 4 } of the- 1970 yeaI' class. Th~ t.erminal F' s required :i.n 1980 

CAge 4 J were 0.21 an <i.' 0 .43 for' the pooled· wi th- Geo:r:ges Bank (Option 3) aneL pooled 

without GeoTge~ Bank (~tion' 4)J respectivelY. 

(v) For the '1,975' year class (Age 5) and the 1974' year class (Age 6) a 

teminal F of 0,6 was selected fOT'- both options. This value- approximates the Age 5 

. average· and Age 6 average F "faT the 1967-1971 peri ad. 
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(vi) For- the 1.973 to 1970 year. classes (Ages 7 t.o 10) the terminal F 

us.ed. was . O. 7 in bo.th options. This approximates the 196 T-f977 average for e'ach 

age group~ 

. (vii.) For the. 1969 year clas's and. older year class~s a terminal Faf 1.0 

was used in' both optiqns. The Ff s on. th~· older' age groups have usually: 

approri.m~ted or ex~ee'ded I .. ? and th~se o~det' fish contributed less that 1% (in 

numbe1;"s)" cif th~ . total. catch each . year . 

The stock, biomass for, both pooled VPA"s were de,t.ermiried ·using the following 

vector- of mean: weights at age .. 

Age 1. 2 3' 4 5 6 7 8 9 10 11 

kg .. 009 .031 .. 085 .181 .246 .267 .287 .317 .342. .365 .370 

These' wer·e derived from 1979 mean weight at age, weight·ed by catch. in 

numbers, at age., fo'r t.he western Gulf of Maine' fishery, Maine coastal fish.ery; 

New Brunswick fishery ~ and. southwest Nova Scotia fishery. combined. The 1980 data 

was not available' Ear all fisheries at the time thi.s analysis was perf,ormed. 

v~ PROJECTION OF CArm Ai'ID SPAWNING. STOCK BIOMASS 

For each of- the· four an a.lyses > the stock sizes (IltlJIlber' at' 'age) in' tJl.e 

beginning. of 19,81 (Tables. 10-13) we:re calqllated using the catch equati,on 

. -Z·.-
(Ni-fel = .~ie. 1). By applying the. appropriat.e me'an' weights at ag~ data the 

estimates of the spawning biomass (Age 4+) for each 11stock" were also deri ve,d., 

Except for. the Gulf of Maine analysis (Table 11) est~mates. of- the spawning' stock 

biomass (Age 4+) at the beginning of 1981 was greater than the 1980 levels. The 

increase for each option is prop'ortional to. the abtmdance ,of the '1976 and 1977 year 

classes., These year classes contribute· 90% or m.ore- of the biomass in each analysis. 
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At the_ request', of the scientific staff of the NERFMC the long ... term 

projections for- the' Gulf-,of Maine IYstock lt (Option2) andthe pooled stock without 

Geol"ges B'ank (Option 4.) weTe determin,ed unde-r two assumptions,' of rec:rui tment and 

three levels _ of' fishing- 'mortality (at 100%' tec~tmen:t) . 

_-Por'the Gulf of Maine '''stock tl ,(Option Z) re'cruitment of 210 million' fish 

at a~e, 3 (1965-1978 ave,rage) for each year ap.d fishing mOTtali ty between 0.2 -

0.4 :will increase this spawning stoCk biomass until 1987 and then -maintain the -"'i rfr' 
Q ~{ stock between, 70-150- x'103 MT C.Fi-gur~. 2). For the higher- leve-l of recruitment., _ i~_',,1 ,0 ~ 

,'~ \-,~,\ 0-
330, :million fi-?,h at age 3" (;1.971-1918 average) and the same range of fis,hing Y' ' , 
mortali ty the' ,stoGk incre'as'es to 120-170 ,x 103 MT" (Figure' 3) ," ' 

For the "pooled" stock (Option 4), recruitment -of, 755 mlLlion fish at 

age 3 (average over years:1965-1978)-and fJ.shing'mortality between 0.2 and 

0.4 would cause this spawning stock to decline to 240' - '390 xl0 3 tons _ (Figure' 4.) . 

Whereas for the, higher level of recruitment,' 14.95 million fish at age 3 
.~" 

(average over ye_ars 1971-1978)' and' the same range of fishing mortalities the. '- , 3 
spawning 'stock. would 'only,decline to S1S - 810 x 10 tons (FigUre S') . 

CONCLUSION 

The increased catches observed in 1980 were due :tn part to the availabi,li ty 

and abund;a.n.'ce, of the, 1977 and 1976 year- classes.' These year classes, should 

contribUte' heavily to the t981 fisheries, dir~,cted on, age 3" and older fish, ,as 

indicated in the 1981 win~erls-pring,,' fishery in 'the Western Gulf of Maine,. These 

year ,class comprised over 80% of the landin.g in this fishery from January through 

February. 

The' adv:antage of t,he pooled WAYs (Options3 and 4) over (Options land 2)" are 

that they account ~or fishing mortality of fishfrom the same cohort migrating. 
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between regions by year and: season. It also provides estimates of year class 

abundance for· the total r~gion4 This is important sin.ce locaiized aQuudance 

of a specific. year class· when viewed in the context of' compon~nt· VPAf s (e. g. 

Options 1 and- 2 or the. CanadJ.an 4WX analysis) may potentially' result in over

estimates of a' year clasS' in a parti cular region in a given year. This cou.ld 

result. in. the _;$ett~ng of.TAe's higher than intended. 

For each option- the 15)'77·. and .1976 year classes will comprise 90%· or more 

o£ the ab'undance of herring of ag~ 4 and·older (tons) at the beginning of 1981. 

The expected poor recrui ment of the 1978 year class (Age J in 1981)cOinbined 

wi th the low abund<;mce of ·the 1975 and older year classes wi11 direct fishing 

pressure in 1981 int·o the· 1977 and 1976 year. classes. This will result in 

spawning stock siz~ (Age'. 4 and older) . declines in: the beginning of 1982 when the 

1978 year class rec:tui ts to· the spawning .stock.. 

Based on the stock'projection re~ults applied to b0·th Option 2 and Option4 

data-1 stoc~ stabilization was _"obtained' in ·eight years under various assuIIlIJ'tions, 

of c.onstant rec:ruitment and fishing ·mortality. However~recruitment of ·herring is 

very variable W:l·th instances of vert good recrui tinent (e .. g. 1970 year class) 

followed by very poor recruitment (e. g. 1971 year class).. Likewise levels of 

constant fishing moitali ty have never been observed in any herring fishery in 

the.North.west Atlantic . Additionally, an' inherent assumption in this model is that 

a well balanced ~ge structure exists in the population. Currently: the resource 

is dominated by two. yeaI' classes.. The· stock proj ection resul ts ~ however, provide 

managers with a tool for. Viewing stock rebuilding or stabilization of stocks. 
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Table, 1. Herring cat'ches in maj or fishil1g areas between southwest Nova Scotia and 
Cap'e Hatteras. 

1950 
i 
2 
3 

-4 

5 
6 
7 
8 
9 

1960 
1 
2 
3 
4 

5 
6 
7 
8 
9 

1970 
1 
2 
3 
4 

5 
6 
7 
8 
9 

,1980 

Maine 
Coastal 

, Fishery 

90,557' 
34,411 
79,139 
58;337-
64,067 

43,506 
66,4'94 
68,623 
80,759 
53'~ 037 

59,348 
24,131 
69,376 
66,895 
26',295 

32,08.8 
26,178 
28,490 
30~205 

,23',852, 

15,581 
12,407 
19,513 
16,400 
19,143 ' 

15,182 ' 
30,195 
32,357 
29',857 
40,218 

45',902 

West.ern 
Gu1f'of 
Maine 

Fishe'ry 

3,661 
1,305 

, 1 J 598 
2,032 
1,303 

1,561 
2,058 
3,007 
3,182 
1,472 

1,126 
3 J 178 
2,485 
3,217 
,8,815 

2,635 
4,360 
7,807 

31,900 
32,406 

40,187 
38,575 
42,918 
15: 926 
i8,098 

21,076 
20.;124 
17,891 
,18,558 
23,546 

36',175 

METRIC. TONS 

Georges 1, 

Banks 

67,655 
152,242 

97,968 
131,,438 

42,882 
142,704 
218,743 
373,598 
310,758 

247,294 
267;347 
174,190 
202,335 
149 J 525 

146,096 
43,502 
2,157 
2,059 
1,270 

1,700 

New2 

Bnmswick 
Nova 

Scqtia2,~ __ 

3 62,981
3 

'51~316 ... 
62,399..) 

-,'~,~'-"44 961 3 

, ,:~" A"6: 716 3 

21,533" 
33,733 
18,854 
47,762 

49,563 
18, 614 
34,403 
36,237 
45,023 

49,101 
61,459 
50,920 
75,368 
39~741 

30,589 
17,528 
32, 720 
22,i02 
30, 733 

31,971 
30,046 
34,723 
45,361 
41,021 

14,969 

33.,3133 

22,,.712 
27., 114 
46,444 
28,771 

32,216, 
-41,272, 
35,367 
23,393 
41,405 

'70.,639 
124,68~ 
135,853 
154,139 
137,250 

175 3 633 
124,233, 
153,428 
120 .. 093 
139,170 

142,745 
114,006 
115,935 

89,353 
55,182 

108,131 

Total 

157,199' 
87~032 

143,136 
'105,330 
11~,086 

78,380 
112,797 
132,477 
149,239 
131,042 

142,253 
i54,850 
293,873 
227,710 
252 ~976 

197 J 345 
359,373 
441,813 
66'5,210 
544,007 

509,284 
460,090 
422,769 
376,856 
356 ;669 

357,068 
237,874 
203,063 
185,188 
161,237 

206 J 877 

Total 1,302,543 412,181 2, 775, 463 1,215,751 7,964,390 

'lincorporates USA 5Z catches 

21965 -80 revised' Canadian catches as per Dr .. Mike Sinclair;) Division of Fisheries and Oceans, 
..,.' Hall±ax, Canada • 
.)cannot be separated into New Bn.mswick and Nova Scotia fishery components' 



Table 2., MANAGEMENT SCENARIO '- GEORGES BANK HERRING 

TAG (000 tons) 
'Stock size 

Recruitment Catch end of yea:r 
Year ag~ 3 Recommended Accepted age 3 and older, age,4 and: o,lcier 

Year Class (000 tons) by scientists by ICNAF (OOO tOris) , , (OD,D tons) 
(STRACES) 

1965- 1962- 239 :- 134 1078 
'1967 1964 

1968 , 1965 222 373 752 

1969 1966 236 306 592 

'197,0 1967 149 247 440 

1971 1968 104 26~ 240 

1972 1969 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 

Optimum stock level 1 500 MT 

Optimum catch level 1 100-150,000 MT 

Minimum stock level constraint l - 225,000 MT 

Maximum TAC in ICNAF unless'at 150 J OOO MT - 1973 through 1975 
optimum st~ck 'size! 66,000 MT - 1~76 and 1977 

lICNAF 'REDBOOK 1976 APP.' +1 



Table 3. 

Year 

1967-1969 
1970 
1971 
1972 
1973 
1974 
1975 

1976 

1977 

MAl'iAGEMENT SCENARIO - Western Gulf of Maine Fishery - ICNAF Division 5Y (thousand' metric tons). 

TAC 

Recommended Stock Size at 
Recruitment by Scientists' Accepteq by ICNAF Catch End of Year 

Age 3 (STACRES) , (1972-1977), Age 3 and Older Age 4 and Older 

28' 
18.3 
14.0 
8~8 Jan 72 - 15-18 

~4.4 Jan 73 - .21-30 
9.4 Jan 74 - 18-25 
9.3 Jan ·74 - 15-2.5 

Apr 75 - 9 
14.0 Jun 75 - 9 

Jan 76 - 4-7 
8.8 Apr 76 '- 7 

Jun 76 - 7 

30 
25 
25 
17 

7' 

7 

24 
40 
39 
41 
16 
18 
22 

20 

20 

144 
101 

66 
'31 
88 
83 
63 

'57 

41 

1 
ICNAF Redbook 1976 App. II. Optimum c~tch level 1 

MaximUm TAe unles's 1 
stock sii~ at ' 
optimUlll level 

25-25 Optimum stock! 
size 180-100 

Minimum stock 
25 size constr~int 60 



Table 4. Su.mmary of catch allocations (tons) set for the Northwest 
Atlantic heIT:i.~$ fisheries under. uS j·~isd:i,ction by. the. 
NERFMC. 

TAC . Cat.ch . 
Period (Age 3 .a;n:d· 01 der) (Age 3 and· older) 

IJu1y-Nov·.78 4,000 6',.073 
Dec 78 .... Jun 79 4,,000 7,480 

2Ju1y-Nov 79 8,850 13~972 
July-Nov 80 8,850 .35·,.049 
Oct 79-Jun 80 1,620" 1,,100 
Dec BO-JUll 81 lp620' ? 

3July-Nov .79 9,000 16,945 
Ju1y~Nov 80. 9,000 -22,609 
Apri1-Jun ,80 1,530 2,838 

4Dec 79-Mar 80 12,000' 11 .. 120 
Dec 80~Mar 81 12,000 SJ OOO (PrQj ected) 

ITAC for- ,western Gulf of M~ine 

2TAC for Sy North of Cape E1iz.abeth 

3TAC, for SY South of Ca~e Elizabeth 

4-rAC for Sy 'South,' of Cape Elizabeth and Sl east of 710 S0' 



Table 5. MANAGIlMENT SCENMIO - Soutl\l~e~t Nova Scotia (11511e1'Y - ICNAlfl Area 4WX (thousands of motric tons) (Area 411(8) is 
Ch'edab-ucto Day. Nova Scotia south of Chedabucto Day is 4\VX(b)). . 

rUfAL ALl.OWAOLE CATCII (TAC) 

Reconlmendedl)y--- Acceptedby ICNAP (1972-1977) I 

Scientists4 Canada (1978- ) Recruitment 
Yent Age 2 (4IVXl 4XWfb) 4W(n) 1 4IVX. 4XIV(b) 4W{I1~ 4WX 

1965-1968 56 
1969 19 
1970 24 
1971 27 
1972 156, Jan (72) 65 
1973 22 Jan (73) 90 
1974 35 Jan (74) 90 20 
1975 41 Jun (74) 90 302 

1976 .3 Jun (7-5 J op 13 81 252 

op 2 115 
Jan (76) op 13 25 2 

op 2 115 
1977 6 Jun (76) op 13 84 22.52 

op 2 109 
1978 82 Apr (77). 78 20 

Apr (78) 89 20 
1979 82 Apr (77) 99 

Apr (79) 60 
1960 Apr (SO) 55 
1981 Apr (81) 101 

I TAe' s werE! re~ommended for 4VW(a); the' 4W(a) area was proportioned out 
2TAC' 5 were recommended ami set for the fishing season 1 July/30 June 
3TAe was recommended for the fishing season 1 Nov/H Oct. ' 
"STRAeElS 1972-1976; CAPSAC 1977-
SICNAP Redbook 1976 APP. II. 

65 
90 
90 20 
90 302. 
89 2'5 2 

89 252 

84 22.5'2 

109 
99 

55 
101 

Stock Size at en1 
Catch Age of Year - Age 

2 an(J Older 2 and Older 

'121 716 
137 574 
176 428 
124 509 
153 607 
120 645 
139 637 
143 507 
114 389 

118 265 

89 

55 

101 

Minimum stock si~e constraint 
250.006 tons (age 4 and older).5 
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Table 7. 1980 Maine coastal herring fishery age composition in metric tons and number (XIO- 3). 

YEAR CLASS' ANI) AGS 

79 78 77 76 7S 14 n 72 71 70 

Gear Type/Ar\'lll '2 :} 4 5 6, 7 8 9 10 

Fixed 'GeLl.~·, 

I~es\:cru 40.1 1,463.6 1,363.9 198.0 11 ,8 - 3,071.3 
Centrnl 851.9 3,695.8 5,797.1 1,206.6 19~.6 28.1 28.5 11.602.6 
[lqstOl'll Ji9,9 3,156.6 12,291.6 ~jlS5.1 152.6 62.0 17.9 72.0 21/027.7 

L 1,011,9 8,3.16.0 19,452.6 6,559.7 359.0 90.1 17.9 10.0.5 35,907;6 

l-iobilc Gear 

lVostern 212.9 828.9 229.4 40.6 4'.3 8.2 1.324.~ 

CeJlt:ra 1 520.6 6,193.3 1,710.5 ,40.7 20.8 6.6 5,7 8,498.4 
Dastern 63,0 105.6 3.3 - 171. !,) 

E 733.5 7,085.2 2,04S.5 81. 3 24. ~ .11.1 5.7 S.l 9,994.7 

EE 1.011'.9 9,049.5 26, 5n. 8 8,605.2 440.3 24.1 1101.2 23.6 1011. 7 45,902.3 

CATeU IN NUMIHHlS xW- 3 

I'ixeJ, Gear 

Nestcrn 2.946.2 35,525.5 13,851. 7 1,399.2 46.6 5l,76!L2 
Central 51,909.0 89,132.4 60,017.5 6,350.2 661.3 142.3 75. j. 208,288.0 
Dastern 10,238.3 83,118.4 113,412.7 30,440.5 627.0 183.0 50.8 216.5 238,287.l 

1: 65,093.5 207,776. :5 187,281.9 38,169.9 1,335.0 325.3 126.1 216.5 500,344.5 

HolJUe Geul' , 

Illes tel'l\ l,BSl.1 8,190.2 1,138.0 14G.l 11.2 17 .9 13.554.5 
Central 10,834.3 56~915.0 8,561.8 154.~ 50.6 17.2 25.U 76.558.8 
[lustern 598.5 687.6 12.6 ' 1,298.7 

r: 14,685.4 65,703.7 10,587.4 300.2 63.2 28.4 25.8 17 .9 9J .412.0 

I:E 65 J 093.5 222,461.7 252,985.6 48.77 7 . 3 1,635.2 63,,2 353,7 1~1.9 234.4 59J,756.5 
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Tabla !l. Annual 4l'JX herr-ing catch by dHforent l;omponents of the fishery (.tonnes) 

-

4U 

)11 

Purse fheup SW1Yiler ·G111 
Seillea Gear Purse Het 

Seine 

- -
5 5 

- }5093 2955 

- 24~94!i 405~5 

- 546275 4091 5 

- 1124575 44p5 

- 431 1173825 539115 

- 375 ' 133267 5 68£14 5 

25112'1 343 045265 3V4 5 

27107'1 Hil 700495 50195 

52535'1 .69 350715 4607 5 . 

25656'1 330 6115£15 37395 

'792111 36610 5 52055 

27107'1 7~O595 4205~ 
27030'1 796056 4'9956 

371963 60396:1 0322 3 

23251 1 1130 6053U' 1B5231 

] 727ql 579n13 605913 

140})l :l 25265'1 4363'/ 

C!JOO 5£1 74976'7 19004 
.C--, 

A. g ~ Q 
-

I ' 
. Stobo et al. CAfSAf Res. Doc. 70/25 
'I. 

HI)O!it estimille", pl'~\l1slollal' 
I :I 1 

Miner & 'stouo. CAfSAC Hos. Doc. 77/11 
II 

. Stouo, ICtlM Has. 'Ooc. Dec. 75/39 " 

~Mil}~r & flus, FROiTech. Rep.' 694 
! 

4Xa ~)(p 

4W)( Stod, Total Stock Total 
l iver- fixed . ·~1I1ter Purse Sei",e ' Misc. & fore1go (Trad1- (Optioo' 2)·d 

Weir pool Gear Shut- Total tional)" 
Trap ,HOIl- b Grano! Sa1nt Heir Qffs 

stock . Manal! John 

5 5 Ii 5 
5345, - . - 6£1H 211203 llltl3 ~. winter calcl), 

1245£15 ;.. - 1599} ~ 273~7 5 2096 5 Nov, -Apr~ is p~t 
1nto htes't cal-

12021 5 ~ - 157555 31664 5 1662 5 1063.9 16 
968~9· endar ye.ilr 

7711 5 - - 256455 35601 5 20~ 5 124681 1609q6 b. f1xed:gear 
l24755 - - 20Uua5 29932~ 100 5 59B 135£153 165721 cateh not cQn-
}2571 5 - - 422235 32114 Ii ~0315 2411 15413.9 205996 s1dered part of 

major 4WX "~9ra-
107445 - - 132025 25646~ 89J 5 13405 137250 151H56 tory stock 

117065 - - 147495 }507l5 767 5 60952 ,. 175633 , 194903 c. es t imll te 0 f 
(JOGI 5 - - 40605 12139 5 521 5 23939 lU2l) 132743 ~nnual ~atch ~n-
6766 5 - 321535 ,0 2]5 31995 5 704 5 . 23906 153426 163040 corpora ted lnto 

catch-at:-aga 
.24925 - 25155s',o 2Hi7 5 19008 5 '047 5 32702 120093 127986 Illatrix in pre-
6436 5 - - 101315 1902U 5 1574 5 24403 13917,0 16.6009 ViOlIS assess-

Illents (columns 
7404' ' - - 11511 3001~)6 1 23711 1427~5 162143 MCi'Ot£t'~tl (and 
59G9) - 946 74ft> 29206 6 1 4133 .114'006 126335 d4r1nu 1972-7311) 

5213 1 - - 1236' . 30697 I 2790 1 410 115935 .120007 d. Co 1 UlIIJ\ N 1-

0057 13 - 303213 260713 33570 1 ~ 5272 13, 11 - 09353 107ti43l2 (II", 1(0. 3 (Jt\<.) )) 

930]'1 2174 15 29.737 2202 32477 "' 5~517,11 ' 5518~ 
2. represents 

~ 697231 option 2 catch. 
2303 2010 656 701 11100 ' 2425 - 109514 see 'text for 

ratlolla le 
L_ __ f __ fi _ ,U_ '1. J K .1. I M N 

fillCatch at age"prhltout~ . IOICNAf stat. Bull. I . !lJaU1 net ·catthes in Stat. 

"1St. Anurel-Is provisional!catch statistics Harch 1900 \~Shut-oH only if . I dhtr1cts 32-44 . 
. ' • I ' r , 1 S 

°Grand Han"ll catch in\;or. ~orated 10to pr elll o4s assess- 12 30% of shut-oUs .(C. ·lumn K), I ' , Statistics 6rand\ 
merits catch-at-age matl',x 'Is included in opti?rI 2 (1978) l6Catch llIatr1x sta~ts 1-0 1965 

!.lMiller. lCNAF Res. Doc.! 73/95 13 Sillclair 'rl t al. CAfBAC 'nes. . 17Adjusted up\lli~rd ~O% to 
I .' T account for under reporting. 
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MAINE' 

5Ze- 4X(a) 4W(b) 4Vs 

Figure 1. 'Maj'or fishing areas (q.ashed line) and spawning g~ound.s (dark circles) 
for Atlantic hefting in the Northwest Atlantic. Chedabucto Bay is in 
NAFO S~area 4Wa. 
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