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INTRODUCTION 

The Assessment: Division of the Northeast .Fisheries Center (NEFC) wi'th 
'the majority of personnel located a.t the Woods Hole Laboratory in Woods Hole, 
Massachusetts, annua,lly updates i t.s finfish and shellfish ass'essments and 
presen'tS detailed information to administrators, managers, the fishing indus­
tries, and the public as needed. This report summarizes the generalsta.tus 
of the major finfish and shellfish resources off the northeast coast of the 
United States from Cape Hatteras to Nova Scotia through 1980. Many of these 
assessments are available as Laboratory Reference Documents at the Woods Hole 
Laboratory and may be obtained upon request. The most recent reports for 
each species- s.-tock are lis-eed tmde1:" each species-stock thro.u.ghout the document. 

The assessment informa:tion contained in this report varies among the 
species-stocks because of the difference in available data. In some cases, 
recent deterioration of the fisheries data base has severely limited the use 
of some valuable time series in assessing the status of the stocks. 

Some species-s·tocks such as mackerel, Georges Bank hening, silver hake, 
red hake, and squid were fished most heavily in the past decade by foreign 
nationals. Before 1977 biological and catch-effort data collected by foreign 
scien'tists provided most o-f the basic information u,s,ed fO-1:" asseSSing the ' 
status of these stocks. Since the Magnuson Fishery Conserva'tion and Manage­
ment Act of 1976, the levels of foreign fishing have been greatly reduced. 
Because fishing effort by the United St.ates has not compretely. replaced the 
fishing effort by the foreign vessels NEFC assessment scientists have recent­
ly had to rely more on research survey information than .onboth commercial· -
catcl1. and survey in£orma:tion for assessing the status -o-f_~these stocks e While 
this weakens the analysis, the- assessment information may not be so critical 
for these stocks, since the fishing pressure and the demand for achieving 
maximum harvest from these stocks has been greatly reduced.. 'A.S"sessment in­
formation is important for these stocks, however, 'in management activi'ties_~~~ 
signed to rebuild the stocks a.t a. given ra"te and in providing info:r:mation_ fo~_ 
fisheries development interests . 

. For some fisheries the dis.carding of small fish is a very significant 
propon:ion of t~e total mortality on the stock.. The eS'timation of discard 
levels a.'t each agede'ter.nines the accuracy of the assesSment in the year that 
these fish would have recruited to the fishable bioma..s.S. to- t..h.e~ degree that 
these fish would have- contributed to the overall abundance of the ha:rvestable 
stock .. 

Fishing pressure on some species-stocks comes- almost entirely from _ 
recrea'tional fishermen and a great many species receive some fishing pressure 
from recrea:tiona.l fishermen. Catch and effort information has been especially 
poor for t..~e recrea:tiona.l harvesting sec-eor al though significant progres s in 
c.ollecting this infor.:ma:tion is now being made. 
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Many of the species assessments herein are new "resulting from new manage­
ment: initiatives from the Councils, and, t..~us, the request for assessment in ... 
for.mation~ The newer assessments may only involve an examination of harvest 
levels, biology an~ survey abundance indices for recent yea.rs, while the assess ... 
men ts of such species as haddock~ cod, mack ere 1, and herring, for exa:mpl ~, re­
flec~ the benefit of long time series of catch and survey information. 

The assessments can be grouped into four categories: 

a) An analytical assessment based on detailed analysis of the age 
S1.:ructure of the population and catches over time. The basic 
data for these assessments include detailed cat.ch data, bio­
logical samples for length and age of catches, fishery and/or 
su:rvey indices of recruitment levels and independent survey 
indices of abundance. 

b) An assessment based on research su:rvey information, some bia":' 
logical knowledge concerning the species and general ca.tch 
statistics .. 

c) Production models where stock size as. a whole is estimated but 
the age composition of the catches and stock are n9t available 
(these models incorporate to some degree trends in recruitment 
and interaction with other species that have been observed over. 
time). 

d) General biological knowledge, resea.rch survey and catch statistics. 

The status of the biological assessment knowledge required for fishery 
management a~ the Northeast Fisheries Center is given in Table 1 .. Although 
r~search on some of the species has been underway for years, maay o£ items 
within the table still a....-e not known. As fisheriesJ:,~~_ome mOTe intense, more 
of the categories will need to be filled in in order-to evalua"te the- effects 
o~' fishing on the resources, and efforts are being made in this direction. 
The interactive knowledge required in addressing tile multispecies and mul ti­
trophic relationships is not immediately obvious from this table. The last 
two columns particularly a.ddress this situation" however. 

Cena.in assessment terms used throughout "this doc~ent may not be famil?-r 
to- all. A brief explanation of some of them, therefore, follows =. 

1. Nominal 
Catch 

2. Sust:ainable 
Yield 

3. TAC 

- -

The sum of catches that have been reported as live weight 
equivalent of the landings. Nominal catches do no~ include 
such ca'tches a.s unTeported discards or tmidentified young 
fish put into fish meal. 

The catch. by weigh't from a fish stock when it is in equili­
bruim wi't..~ fishing of a. given intensi't)', and (apa,:,,'t from 
effects of environmental vaxia:tion) i t5 biomass is not changing 
from year to year. 

Total Allowable' Catch is 'the total pennitted ca'tch from a 
stock in a. given year. 
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Table 1. 

I,., .iDII1II!I8id1~~~~SIDiIIII.1!n 
1.oMIIDt4~"IiIIIIIIIIIII~~~:~ 
CF~~~.uclU1tIIInI ~'CASICIIt~ 
~WIU...~ ... 'ftICClDIiIIIC:IIIIlC~ 
~~~~c::!Im'It. 

{bJc:::IIIiIIIIIII~" __ ""'" 

(~ ~unu:~""""IUI~~~ 
~~~~~~ 

(fI' ... ~~~ ...... ~. __ _ 
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4. Quota 

S. Year-Class 
(or cohort) 

6. Exploitation 
Rate (1l) 

1. Total ~iortal­
i-ey Rite (Z) 

_",," 8 . _ _ Fishin g Mor-
L_=-_~~_~~---~~~t_a.li ty R.a te 
'-,---~-,-~- ,~~~ ·-n~J· 

""""-................ _--

A regulated portion of a TAG as distinct from an 
allowance or estimated ca:tc:h. 

This tem refers to a. group of fish which were­
born in a particular year and are referred to 
throughout 'their life' by their year of birth .. --.­
It is a very useful texm because occasionally 
fish born in a particular year are extremely 
abundand: or extremely scarce and one has a unique 
name for following the catches of this year class 
by year as the fish get older. Fish born in 1918, 
therefore» are of the 1978 year class and are age 
2 in 1980 1 age 3 in 1981, age 5 in 1983, etc .. --

The proportion of a population at the beginning of 
a given time period that is caught during that 
time period (usually expTessed on a yearly basis) 
If 720,000 fish weTe c~ught during the year from a 
population of .1 million fish present at the beginning 
of the year, for example, the annual exploitat;o~ rate 
would be 0 .. 72" 

This is an instantaneous rate. It is the proportion 
of the population that die in a very small time in-
terval but it is usually expressed ,on an annual basis .. 
If 0 .. 466% of a popula.tion dies each day all year- long, 
for example, then the fishing mortality rate f~r bhe 
year is 0 <I 00466 multiplied by 365 days or 1. 7.-The 
amOtm't that dies each day is different because -tne-­
population· is declining but the instantaneous :-;:~:t-e is 
constant. If the time lim t of 1 day is smalL.-ellOugh 
to represent an. ins'tantaneous pe-riod then the survival 
ra:te over the year is e ... l~7 where e :: 2. 71828 .. ~-In--th±s-·~~­
case 1 million fish at the beginning of the year-ftnil ti- -
plied by e-1 .. 1 or 0 .. 1827 gives. 182,684 for the _rll,iauiei-_" 
of fish that suxvill'e and 817» 316 for the number-tha:1:---d.ie_-

This is the instantaneous ra'te of death due to-rrshi-ng 
expressed over the entire' year,. If 0 .. 411% of ·ffie~~~5?~~ __ ._, __ 
1ation die ea.ch day then 0.00411 multiplied by 365.."is_. __ _ 
the fishing mort.ali ty ,ra'te during the year J or-ln~.this 
case 1 .. 5.· If fishing were the only cause of dea;.-tit:'--than-o

---­

the number. 0 f fish tha~ survive the fishery overth.e -- -
year f:rom. a population of 1 million alive a:t ~~~=oeginning 
of the year is 1 million multiplied by e- 1 .. 5 o~Z~l.30 
fish.. There are other causes of dea:th, however, that are 
also acting an the population of fish at the same time 
that must be considered in calculating the number that die 

. from fishing. only. The number that die f:-om fishing only 
is t~e proportion of the total mortality due to fishing 
mu.l tip(lied by tile 'tOtal number that die from all causes, 
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9 " Na:tural : ... lor­
'talit;y Rate 
(~f) 

10. MSY 

11. Fmax 

5 

i. e" ~ mul tiplied by (l-e- z) 'times 1 million" If 
the ·t~tal mortality rate is 1.7 as explained in 7 
above than this calculation is: 

or 
(882) (.8123) (1,000,000) 

and 
(.720873r (1,000,000) 

and 720,813 fish that die from fishing 

This is also an instan'taneous ra t'e expressed over 
the year and is equal to Z-F . All causes of dea til 
other than fishing are usually lUIlIped under the 
ca.:tegory of "natural" for convenience purposes since 
these causes of mortality are usually much smaller 
than the mortality due to fishing which is of most 
immediate interest. Th.e most inmor"tant 
causes of natural death. are pred~tion, disease 
and cannabolismand are expressed separat:ely when 
their rates of mortality are' known.. ~Fotlowing the 
exa:mples given in 7 and 8 above, M is equal to 
Z-F or 1.7 ... 1.5 or 0.,2. The number of fish that die 
during the year from nat~-al causes is therefore: 

or 

~C1-~""Z)' (1 million) 
Z 

(.1176) (.8173.) (Is-OOD,OOO) 

and 96,153 fish or 9.6% of the popula:tion cue from 
na. tural causes during t.1.e yea:r when the fishing 
mortality rate is 1.54 If fishing mo-rtality were 
less more fish would die from natural causes cause 
some fish are caugh1: by the fishery b_~!.ore t!'tey die 
from pl."eda'tion etc" If the fishery did not: exis1:, 
for example j an M if 0,,2 applied over the ye~-to 
1 million fish would cause a mOX'tali ty of 131,269 
from or 18 .. 1% 0'£ the beginning pOpula:tion .. 

The maximtml sus"tainable yield o£ a fish stock is ~he 
largest a.verage annual harvest i...Tl weigh1: which could 
be removed from the s1:ock year a.fter year, under 
existing environmen1:al conditions 7 while maintaining 
the stock . s iz.e .. 

The rate of fishing monali ty for a given method of 
fishing which maximizes the harvest in weight taken 
fTem a single year-class of fish over its entire 
lifespan. 
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l3.. Virtual Pop .... 
ulation 
Analysis (or 
cohort anal­
ysiS) 

6 

The ra~e of fishiIl.gmonality for a. given method 
of .. fishingat.which tile increase in ca.tch. per effor-e 
(wssel) for a. small inc:rea.se in fishing mcruli 1:Y 
is only one"",ten'th the increase in catc:h per effort 
(vessel) for the same incnase in fishing mcrtali'tY 
from a. virgin fi.she~" 

M analysis of the ca-eches of a. given yea:r class 
over its life in 'the fishery. If 10 fish were 
caugh,t each year from the 1968 year class for: 10 
succession years from 1970 to 1979 (age 2 to a.ge 11) 
then 100. fish would have been caught from the 1968 
year class during its life in 'the fishe1:jf. 
If 10 fish. were c:&r.ugh-:- dtrring 1979, 'then 
10 fis~~Y5t have ·eeen alive at 'the begin~ 
ning of that year" Of this'. we can be vir'tually cer­
t:ain.. At 'the beginning of 1918 ~"1ere mUst have been 
20 fish alive because 10 were caught in 1918 and 10 
more were caught in 1919.. By working back year by 
year we axe virtually certain tha't 100 fish were a.live 
a;t the begiIL'1.ing of 1910.. A vL-tual popula:cion anal~­
ysis goes a. step fu::rther and calculates th,e minimum -
number offish tha~must have been alive if some fish 
also died from causes otil~-: than fishing. For example, 
if the instantaneous natttta.l mortality. rate were 0" 20 
per year in addition to th.e 10 fish caught per year ;- __ _ 
in 'the fishery J then a cohort analysis calcula--ees 't..~e 
minimum number tha.1: must have been alive each year to -
produce a. ca.'tcilof 10 fish each year in addition to - -" . 
those ma:t died from na:tu:ral causes .. 

If one a.lso knows the fishing monality rate during 
'the las't year fo'!"· which catch data are available 
(in this case 1979) t....~en the exact abundance of the 
year class can be de-ee-rmined in each and eve,!,)" year, 
If 'the fishery removes a la...""'ge p'!'O'pcrr'tion 0.£ t..,l-te 
stock each year. so u~-e the pcrpula:tion declines 
quite rapidly over time men an approxima1:e fishing 
martali ty rate can oe used i..~ t.~e last year (bere in 
1919) and by calcula.ting backwuds year by year for -~­
the year class, a. very precise. estim.a:te of the abun .... -~~ .• ~. 
dance can be de-eer.mined. by -u..ree or fou::" years ba.ck -­
in time (by 1916 or 1915J.. The accu:racy depends on 
the ra"te of papula~ion decline and "the cor=ecoess 
of the· surting value of tile fishing mor:alit:y ra::·e 
(in tile' mos·'t rSC1!n"t. year} ... 

This tec!mique' is used. er:en.sively in fishe'!j assessmen'ts 
since the condi'tions for i'tS use a.:re so common: many fish­
eries a,re-.. hea.vily e::ploi'ted, :the catches 'ta.~en eac...~ year 
for a. year class can be easily de'te'I'mined and the na.'ttU"al 
mortali t:y ra'te is known witiUn a fairly sma.ll range and 
is tow compared. wi t:..1: t..~e fishing mona1!ty. ra'te. 
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CQMMERC!AL'FISHERY TRENDS 

Total Commercial Catch 

'0 • The to'tal inte:ma'tional (domestic and' foreign) commercia:! nominal ca'tch 
(line weigh't equiva.len't of the landings) of ,all species (including invenebra'tes) 
in these areas decreased less than one percen-e from 1979 'to 1980. The to'ta1 
nomina.l landing was appro~a:tely 1.43 million metric tons eM!) in 1979 
de.creasing 'to 1.42 million MT in 1980. The slight change, is due la.rgely to an 
8 percent decrease in the catch of invertebrat.e spe'cies" -

Principal Groundfish and Flounders 

The interna'tional nominal ca'tch of t.he principa.l grouncifish species 
(cod, haddock, redfish, red hake., silver hake.1l and pollock) increased about 
11 percen't from 1979 (278,000 MT) 'to 1980 (307 JOOO MT), a rise of abou't 15 
thousand MT. An increase in cod" haddock, and pollock nominal catches accoun't.s 
for 'this increase. Bom the USA and Canada had a drama'tic increase in haddock 
ca:tc.hes dt.1ring 1980.. The USA haddock nominal catches increased 43 percent, up 
6 'thousand MT over t.he p:reviousyear, and Canadian haddock nominal ca'tches 
increased 89 percent~ up 5 thousand MT from 1979. Nominal cod catches for 
'the USA and Canada increased 22 and 29 percent respective 1),; po llock nominal 
ca:tches increased 28 and 85 percent: :respectively .. 

Flounder (flat fishes) nominal catches increased approximately 8' 'thousand -
MT from 1979 'to 1980. American plaice nominal catches increased over 2 
thousand MT; yellowtail nominal catches went up about 3 thousand M'I'; winter 
flounder nominal <:a.t:c:hes increased 5 thousand MT over 'the previous yea.r" 

- Summer flounder nondnal ca.tches declined 3 thousand MT and all the other 
flounder nominal catches, e 0 g., wi t,'ch l' A'tlanti c halibut." windowpane, etc. -
fluc'tUated a few hund:red Mr. 

Pelagics 

The nominal ca1:ch of pelagic species increased 8 percent from 19791:0 ~ __ 
1980, from 408.5 thousand MT in 1979 to 441.1 'thousand MT in 1980. The nominal 
ca'tc:.h by distant: wat.er fleet.s was only 1.3 thousandMT. The ca'tches were 

. comprised mainly of five species - herring, mackere 1, menhaden, bu't"tenish, and 
bluefish. USA herring ca'tches L"lc:reased. 18 .. ~ thousand MT during 1980; about 
28 percent over 1979. Mackerel and bluefish catc..i.es» a.lthough relatively 
low increased about: 700 Mr each. Menhaden ca'tches increased 10 'thousand M1·-
and USA bu'ttenish ca'tches increased over 85 percent from Z.8 to 5.3 'thousand, MT~. 

Other Finfish 

The international nominal ca:tch of otiler finfish decreased from 71 thousand 
MT in 1979 to 67 t.housand MT in 1980. This decline in ca'tch is not due 
en1:irely 'to anyone paniOllar species in 'this cat.egory but reflects the 
fluc'tUation of several ca'tciles by a few hundred MT .. 
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RECREATIONAL FISHERY TRE.,,{DS 

The recrea~ional landings of many species of fish and ,shellfish caugh~ 
in 'the coast:al wa-eers of tile nortileas'tern United St.at:es a.reequi valent: to or 
e~ceed ~he c:.ommercial landings. Notable exa.mples are mackerel, s1:riped bass:l 
bluefish" weakfish, and pelagic sharks. 'Ob1!aining de'tailed records on 
recreational landings is a. fozsmidable t.ask. because spon fishing occu....-s 24 
hours a. day.l' 7 days a week, SZweeks a. year in coasul rivers, sounds .I' bays, 
andti1e ocean.. Spon anglers fish from pri va::e boat:s; pa...."'""tY and cha.-t:er boa'ts, 
ren1:ed boa-es, shore ,and from man-made s'ttUctures such as pie-rs, bridges.l' and 
je-cties e Ob1!aining dat:a, even wi 'thin a small geographic area, is a. cos,'tly 
and t.ime-consuming process. 

Na-eionalsal~water angling surveys were conduct.ed in 1960 Jl 1965, and 
lS70 as supplements t.o the nat:ional surveys of fishing and hunting.. These 
surveys relied an ,fishermen recalling their cat.ch upt.o one year prior ~o t.he 
mail quest.ionnaire int.erview ~ and resul t:s certainly c.on'tained some msident.ified 
species and bias as 1:0 amoun-es caught. In 19i4 NMFS conducted surveyst.hat 
were more regional in scope a...1'ld reduced 'the recall period to a maximum of 'CWo 
men -:h.s c A.d.di tionally a local New Jersey pa..""1:y- and c:.har'ter-boa:t recrea:tiona1 
su:tvey was performed by -che NMFS Sandy Hqok Laborat.orydt-Yring 1975 -76. DtL.-ing 
spring-and su.mmer of 1971» the Sandy Hook L.abora.~ory also conducted a 
recrea.tiona.l par-ey- and charter-boat. survey in the Maryland-New York area to 
estima~e recreat.ional catches of mackerel and ot.her select.ed species" A survey 
of bluefish and st.llIlm.er flotmder pa.~y-boa.t fisheries in New Jersey was 30105'0 
conduc'ted' in 1978. The sampling procedures were similar for the 1960» 1965:1 
and 1970 national st.o:Veysjl but. considerably different' for tile 1974 regional 
survey. !he latt.er inc.luded a t.elephone su:rvey of randomly..;.se lected households 
to de'termine p'a.;''ticipat.ion followed by -cl'le mailing of ques'tionnaires a:t 2 .... mon m int:er 
vals.. Tne ea.r:u.ersurveys were direct: household in'terview5 conduc~ed ou_ popula:tion 
The earlier surveys were direc.~ household in'terviewsconduc~ed on popula~ion 
subsamples bYu~e Bureau of Census whi~~ relied on memory recall for ~e entire 
year.. Because of tilese basic differences in 'O!"Ocedure 3 'the esti.mated catches 
are no'!: cii,rect.ly ccmpara.b Ie.. 4> - .-

In 1979 a. new, survey met.hodology was introduced-hy----NM-F-S tila't consis"ted of 
two complemen-ea.ry surveys (household survey and direct-int.ercep-r:: creel census) .­
The ISiS su:rvey design avoided many of the problems of' the previous surieys 
which included low response ra-ees 'to ques~ionnairesB inabili'ty ~o ~ca1lthe 
number of fish. c:augh~ ~ and otiler similar- ~es of researc..i. design obs'tacles .. 
The- 19i9 approach was ,a. significan 1: depart::u...-e mm the c:,.tiler NMFS surveys; 
-cherefore', the da:ta collected in 19i9 are' alS'o no-c directly comparable with the 
previ_,?l1.S su....-veys. 

Al'though metiloc:iologies and. sampling techniques have differed among 1:he 
various surveys 7 an inc:reas'ing 'trend.. in 'the overall m.artn~,_angler harves-: in 
No'r""...hwes't Aclan-:e.ic wa:ters, is' appa.:ren't'.. The eS1:ima:e-e'ci number of finfish caugh't 
by- marine'anglers (Maine t:hrough Virginia) increased from Z12 million in 1960· 
-co 265 million in, 196~ to Z8S million in 19iO but: declined 'to 140 million in 
1974 and 122 million in 1979 (probab 1y due 1:0 samp ling 'techniques). 

Al t,i10ugh tile data are- di.ffi c.ul t 'to ob'tain and in'terpre't, they ilIUS't be 
collec~ed if we are 'to mcnit:ol" ~e s~abUS of the s1:ocks. Rec.-ea'tional ca'tches 
are· n01: only enremely impc:rrunt: in 'tha't t...1.ey provide a; verr signiiicant 
economic use of tile' resource ~ but: they affect: tile abundance subs-ean-eially and 
in many c.ases 3-~ the' ~a1:es't source of fishing monali -::.y on the st:ock. 
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TOTAL FINFISH AND SQUID BIOMASS 

This group includes all species of finfish and squids in the Gulf of 
Maine to Cape Hatteras area with the exception 0-; highly migratory species 
such as billfishes I . tunas, anel large sharks, and inshore species such as 
menhaden, American eel, and white perch. Various 5tOC.1<:.s within this group 
were heavily exploited by distant-water fleets from the mid-1960'_s to 'the 
early 1970' S It During 1971-1973" commercial landings averaged 1 ~ 2 million 
metric tons .. substantially above t.hemaximum. sustained yield (MSY) level 
of 950 II 000 tons as determined from analysis of commercial fishery data. 
Increasingly restr~ctive management tmder ICNAF (International Commission 
for the Northwest Atlantic Fisheries) aruisubsequentrestrictionson far-
eign effort imposed under extended jurisdiction, have resulted in a decline 
in foreign landings of over 95% since 1913, while total commercial landings 
have declined by almost 70% (Table.3).. The sharp drop in recreational 
catc:h estima'tes observed for 1917 -1980 compa:red to former years appea-rs to 
re£lect different survey methodology rather than an actual decline in 
cat·ches.. Under extended jw:-isdiction US commercial landings and es'timat:ed 
recreational catches increased from 345;800 tons in 1977 'to 464,200 tons in 1980 
(+34%), Canadian landings have fluct'.Uated without a definite trend) and 
landings by distant-wa.:fer fleets have -declined from -174,300 t.ons in 1977 to 
only 35,500 tons in 19·80 C -80%) .. 

Cat.thability coefficients have been ob-tained for species-stocks within 
this group by dividing autumn survey catch-par-tow (weight) index values by 
the corresponding stock size est.imates for the beginning of the following 
year and· averaging results over 1964-1915 e Total _ arJlluar-biomass estimates 
were then obtained· for 1964-1981 by applying these -coefficients t.o individua.l 
aut:umn survey catch per tow index values by stock alJd- s'UJmIling -resul t.ing hie--­
masse~i't;imates overall stocks by year. Estimates-peaked at 8.0 million: 
metric tons in 1968 and subsequently declined to only 1.9 million tons in 
1975. Subsequent eS1:ima:tes increased to an average of _3~~ million tons for 
1977-1918 andtilen rose sha..-ply to 7D9 million tons in-!979; the ·1980~1981 

- . est-imates were virtually identic:a1 (304; million tons, Figure 1). The in­
crease obse:rved in 1979 can be attributed prima:ri ly -:to an apparent increase 
in biomass of Atlantic herring- and Atlanti.c macker~ 1:-- caused by anomalous 
increases in 1978 autumn S1.Ir"lley catch per tow values in one O-rtwo sampling 

-strata. The 1980 ... 1981 estimates agree closely with the 1977-1978 average, 
suggesting re.latively constant biomass levels in recent: years: 

Generally speaking -' individual stock bi.omass es-tima:te-s-for groundfish.t 
flounders, miscellaneous finfish species, and Illexsquid- have ino:eased 
since 1975; although estima'tes for herring. and mac.k.ere-l (which_ conttibu'ted 
about: 50% of the total biomass during the 1960 f s) haver fluctuated withot;.t a 
definite trend. Recovery to the level corresponding to MSY (4.0-4.5 million 
'tons) ~ea:rs to be dependent upon a significan-e improvement in abundance' of 
herring and ma.ckerel. 
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For further informaticm ll see: 

Clark, S .. H .. , and B.E... Brown.. 1977 .. Changes in biomass of finfishes, and 
squids from the Gulf of Maine ~o Cape. Hat.teras, 1963 .... 1974, as deter­
mined nom research vessel sta'Veydata.. Fish. Bull .. , U.S 6 11 75: 1-21. 

Cla:rk,S.,H., and B .. E.Brown.1919.. Tren~ in biomass of finfishes and 
squids in I~AF Suba-rea S and Statistical Area 6,. 196-4-1917 11 as de­
te1:'.mined from :resea:rd1 vessel .su::rvey data.. I~v~s'tigacion Pesquera:. 
43.:107-122.. . 

Table .3 : Landings (thousand metric tons) and management information for total 
finfish and squids from the Gulf of Maine - Georges Bank area and 
sou~_ to Cape Hatteras.; 

YEAR 

1973 1974 1975 1976 1917 1978 19791 19801 

US reaeational landings2 150 .. 9 152 .. 8 162.0 175 .. 8 79.5 86 .. 8 96 .. 3 . 106 .. 7 

Comm:ercial landings 
4f 

US 201.9 204 .. 5 216 .. 8 235 .. 2 266 .. 3 290 .. 8 322.3 357.4 

Canada 'I'6~ 8 11 .. 0 14.0 7 ... 8. 14 .. 6 26 .. 8 16 .. 0 25.9 

. Other. 936 .. 6 124,,9 628 .. 1 419 .. 9 114 .. 3 48.7 39.0 35 .. 5 

Total landings 1.306 .. 2 109'3,,2 1020 .. 9 838 ... .1 '534. 1 453., 2- .. 473.6 525.5 
--

Total allowable catch 923,,9 850.,0 650~O -520 .. 03 

Long .... t:erm- pot.ential catch $50 .. 0L+ 

Importance of rec::reati onal fishery z Major 

S ta1:US of mana.gement None as a. group .' 

Status of _ exploitation in 1980 Underexp 10i ted as- a~ group 

1 Provisi onal (incomp le'te) 

20a:ta for 1914 as 'ob'tained in NMFS Nortileas"t Regional Survey; data for 1979 as 
ob'tained in NMFS Marine Reaeational Fishery Statistics Survey of the Atlantic 
and Gulf Coas'ts.. Rem·a.ining ·point:s es-eima,1:eci .. 

3Recommeuded under ICNAF;, but no'!: implemen1:ed under extended jurisdiction .. 

4Rased on analysis of commercial data. 
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ATLANTIC .COD 

The At:lm~ic cod, Gadus marhuaJis disttibuted.·in the Nort:hwest Atlantic 
ft' au. Po.re Burwell, West Greenland t. 0 Cape Hat"teras, North Carolina... It is a. 
heavy-bodied 3 bot:"t.c::m-dwelling, cold .... water species found from near-shore surf 
areas to d.ep'ths exc:eeding200 fathoms.. Cod, ea:t! a wide va;:ie-ey of 
mollusks" c':'USta.ceans'p andfisnes. Spawning oct:::tJ::rs during win:ter. _ ~ .,~,., ____ ~ .. __ 
and early spring,. no1:mally at wa.1:er tempera:t:u...-es 'be~en ·5 .... 'JOe 
(41-4Sor) " A large matttre fema.le may produce between 3-9 million eggs .. 
Growth varies between geographical regi ons but is generally slower in the 
mere norther 1y portions of the range.. The . maximum age is probab ly in excess -
of 20 years.. : 

In USA Atlm:eic wa.t.ers., three groups of cod occur: Gulf of Maine J 

Georges Bank, and sout."lern New Eng; land-Middle At.lantic.. P:'esently, these 
g:r'oups a:emanaged as twotmits·: . !he Gu.l.f of Maine tmit and the Georges 
Bank and s·ou1:hern New England ... Middle Atlant.icUIu:t·" Important c:cmmercial 
and. rec:rea:ti anal fisheries exist in both uni'tS.: The ·commerci·a.l fis.heries 
occ:ur year-round Using O'tter trawls, line ttaw·ls, gill ne-es» pair trawls II 
Danish seines, hand lines !I jiggers J and traps.. Recreational fishing a.lso 
occ:u:r.s 'throughout the year II although. peak ac:-tivity occurs during the sumnter 
in tile lower Gulf of Maine, and in late £a.ll and winter in inshore waters 
f=am Massachusetu sou:thward... Pa:r-ey- and charter-boats as well as shore­
and private-boa:t.5 angling cClllptise the reaea:eional fisheries. 

Gulf of· Maine 

The total reported- commercia.l landing.s in lS80 was 13,689" t:, 
1,630 t more than in 1919, and~e second hignes~ annual 
ca.1:.ci't ever.. USA19S0 c:amnercial landing.s were· 13,5'28 t J 16% grea.ter t.han 
1919»- and. the second l?ighest since· d.omestic commercial landings ha:v'e been 
classified by s'toci<: area Crable ·S) • Canadian landings declined in 1980 t.o 

.161 t fran 3i9 t in 1979. As in the past three years, 1:b.e 1980 USA reported 
commercial land.ings are considered 't'o underes'tima"te ccmmerc.ial catches due to· 
misreporting and non-reporting.. The 1980 recreational eaten is unknOlm .. 
The 1979 NMFS Ma::rine Rec::ea't:ional Fishery Sta'tistic:s Su:rvey-.es1:ima.::ed 'Cha.t 
S ,857 t of cod w~re' taken by USA rec=ea~ional anglers from Maine to New 
Jersey: -

The 1980 NMFS offshore- spring and au'ttlmn bot:"tom trawl survey weight ... per"';tow~ 
indices were among the highes't observed as were almost: all we~ght'-per-tow values ---. 
in the 1980 NMFS and St.a.1:e of Massachusetts inshcrre b01:tom tTawl surveys (Figure ) 
Su:rvey age composition data indica:te 'tha.t 'the 1919 and 1978 ~ year classes are _--­
above average and may be relatively s-:rong. The 1980 and 191_1 .. y~~.sba.s~·:-£-CP~:g'~ 
be of 2:t least: avenge strength ... 

Disttibut:ion of 'the reponed 1.980 USA commercial landings by market categor.r 
was similar 1:0 those- in 1918 and 1979 in indica:1:ing com:inued dominance in the 
fisherr of If-ma:rke1:ff andftla=geH cod,. presu:m.a.bl.y a. result: of the con"tinued 
impor'tance of the 1971, 1973 and 1974- year classes... O't"ter C"awl landings accol.m:ted 
for 61.6% of the 1.980 USA ccmmertiallandings D Gilln.e-e landings comprised 29.3% _ 
of the 1980 USA- commer.eial tot.al, the, highes"t. annual percentage d.uring 196E-1.980. 



Since 19-iS,· annual relative exploi ta1:ion indices (relationship of annual 
commercial lalldings 'eO au'tllmn reseal:"ch survey c:a.-cch per 'tOw indices) for 'the 
Gulf of Maine fishery have sequentially declined.. The 1980 index was the 
lowest since 1912., Even if the 1980 value is conserva.~ive due to unreported 
ca;tehes p fishing mortality in 1980 did not: appear to generate a reduction in 
population biomass from the relatively high 1979 level. 

Recruit:ment of the 1918 and 1979 year classes into the commercial fishery 
in 1981 and 1982, respectively, should result in increased harvestable bio­
mass if 'these year classes remain as strong as current survey indices imply .. 
Given this good recruiment, continued annual ha.rvests of about 12 ~ 000 t 
should not: decrease average popula.tion biomass .. 

Table 4.. C~ercia.l landings (thousand metric tons) and ~managemen:t information 
for A:lan'tic: cod. from the Gulf of Maine J 197~ .... 1980 .. 

YEAR 
Comm~cial 
Landings 1913 1914- 1915 1976 19i7 1978 1919 198 

US; - -6 .. 1 1 .. 6 8 .. 9 10 .. 2 12 .. 4 12 .. 4 11. 1 - " 13 ... 

-Canada '* 0 .. 1 0.,1 

Other- '*' ,.. 
'* 

To'u-l 6 .. 1 1.1 9,,0 

To"tal allowable ca'tc:h 
(c·ommerci.-al) 1(J 10 10 

L.cng-:....~:'m po't!eu'tial ca.tch s 

Impcr-tance of reaea:tiona.l fishel:'Y ::II: 

Sea't".J.S 0£: m..anagemen:t: a 

Status of exploi-ea'tion in 198:0 :It 

• 0.1 0 .. 4 0.4 

0.,0 :: ==-~ o. ~ .. 0 .. 0 0 .. 0 
~ -

10.,2 12 .. 5 11 .. 8 12-.. 1 

8 8 . 

10 
Major ~ 
FMP in force since Mar'c.;.,.- 1917 
Fully exploi~ed 

"0. 

0-. 

13. 
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1 Ge(Jrges Bank and Southward 

.1 - .-
OJ Total reported 1980 c~mme:rc.ial landings were 4Sy !41:c, ,25% higher "than in 1979 J 

-A and =t.he-high.e.s:e.,_.annual ~ereial landings in 14 years. (Table 4).. USA 1980 
':l~-~-"-~-~-' commercia.l landings were- 40;,.053 't, a. 23% increase -owrth~;o·4"S~-e-~repor-e-ed--llf-~· -~.-
1 1919, and the highes"'C annual level since commer:i~-.landings have.been ms.L"ltained 
'1 by stock area (beginning: in 1932). C.a.nadi.an c.omme~ial landings in 19'80 U~ com-.-

j -

1 - me'!"cial landings da:ta a.:re believed 'to: tmd.enstimate the ac'tUal commercial c.atch 
.j -

.j as was t::'Ue during 197i .... 19i9. '!he 't01:al 1980 recrea~i.ona.l catch._fro~ 'the Georges 
-+.~--~~-.-----. Ban.k-..anci Scu.::tn: .. s,U)ck is tmkown.? although cha:r-eer ... and. party-boat records submi't"ted 

,I to NMFS, E .... om all' areas in tile Northwest Atlantic FCL l.ndl:"ca'ted'c tc'tll'randirrgs---~"-
of 669 t of cod. The logbook da'ta. grossly under~s~'te ac~~ ch~~er boa~ and 
party boa't c3.1:ciles, however, due "to imcomplet:e co-mplianc.e with logbook record 
keeping and submission requi:-emen'tS. 
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Research vessel bottom ttGtWl su:rvey catch-per-tow indices in 1980 showed 
disparat= patterns; spring and summer offshore and insh~re' indices w~re.g:nerally 
higher than in 1919 but all of tile 1980 au.'tlmJn survey values were sl.gllJ.fl.can1:.1y 
loweT -:han in 1979 or 1918.. !he 1980 NMFS a.:z.rtl.tmn of.fshore numbeJ:s and weight 
indices were among -the lower third of values in the autumn su::vey time-series, 
and wen ·the lowest since 191~ (Figure :3).. . Survey C3;tch .... a~-age da:ta L'"ldicate 
tha,1: tile 1918 year class is above average in ab1.lndanc:e, al though 1 ess than the 
s'trOng 1.975 year class in size.. Both the 1977 and 1980 year classes appear 
average in streng~ while the 1979 year class appears- relatively weak. 

Composition of the 1980 USA commerciaf landings was ·dominated by "market" and 
"large" cod suggesting that the 1915yea: class is still important in the fishery" 
Otter t.rawl landings accounted for 8403% of "the 1980 USA comme-rcial catch.. USA 
gill net landings increased sevenfold from 1919 and comprised 12% of the 1980 
U .. S .. A.. commerical landings.. Commercial cat:c.h per effort indices remained high in 
1.980 bu~ 'to~ese data axe difficult to evaluate becaUse of management consttain'ts on 
c:atc..'t per 1:rip-.. 

In 1979 and 1980, relative explo-ita/tion indices (r.e.la.uonship of annual com.­
me-rcial landings to autumn reseal:'e.h. survey cat.ch per tow indices) for the Georges. 
Bank fishery have annually increased... The 1980 'index was about nice . as high as in 
1977 or 1978~ and was the highest: since 1970.. Because reponed USA cOIimle:rcial landiI. 
are believed. 'to iJI].deres'tima:te 'the a.ctual 1980 catch, the actual 1980 relative e:cploi t 
tion index may be considerably higher -m2.d."'l that ealcula:ted suggest:ing -:hat recent 
fishing mortality may have· inc:=eased to the levels~. __ oOs_erved. during 1964-l$ZO._wh~;l_ 

declines .ensued .. 

If the recen't declines in tile autumn catch"'pe1: .. >eow indices are iruiicati ve of 
declines 7.n nock. biomass, c:on·tinua'tion of c:u:tt'eTt't annual- harvests (about 48,OOO_t') 
in the near future will :fur'ther reduce population sizeo AlthQugh_.!;!QntinUf!.d ~ec~:t~­
ment o.f the above average 1978 year class into the commucia.lfishe'!"Y d1J.I"ing 19S1 
may ameliara'te t.i.e extent of t..l-tese reduct:ions; the 1979 and 1980 year classes curren:! 
appear no b.etter "than average in stteng-eh,. and will not support fishing at curren'b . 
levels through 1.983 rithou't: stock reduction" 

For ~ddit~onal in£or.ma~ion see: 

S.t::II: ..... -~ .. L.. P-.M ... ·and. PeW. Wood,. Jr. 1981. Assessmen't._and sta:t'US of tile Georges 
..... \,;J,A.~, 8 s.~ .... L.e _ 1981 .. -~wcrcr~~Mo-j;~--~Ref. aank and Gulf of Maine' Atlan'tic cod 1",..,,,,,A,C1 

81-06, 61 p. 

Serchuk: ::F:~~ 1 5 .. H .. Cluk~ and B.E. Brown.. 1981.. -ImD-li-catio-r...s--of-t:hi-i9.8.1 Georges 
- Ba,nk- and-Gulf o-f Maine cod and haddo ck ass es s;ieM..s for fuiU:ie m.a.nage~~n~ __ 

s-e-ra:eegies.. Woods Hole Lab .. Ref.. 8l-09" 7p 0 
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C~%'d.aJ. ladinp (UQQ.Sc4 _:i~ -ecnu) m:ad ~.a.1: iJ1:ama-:icm 
ffJf:' A:l.md.c c::d. fr= G.e:t~ ~ 7J t97l"'1980. 

ruB. 
~rd.al 
t..1mUnp 19i! l?1J. 191'S L97'6 .. 19ii 191! 1979 

USA 16 .. 2 11.4- 16.0 14,.9 %101 - %6.6 1l.6 

c=act& ... ., 
.I ..... 1..4- 1 .. 8 2 .. 3 6 .. 2 -_ S,,9 6 .. 0 

Other 9"S 7.6 1.1 % .. 1 "<Ii> tLO 000 

!Q1:U :S.9 r..4. 1.4..9 19~9 Ziel· SS .. S 30.6 

!Qt.~ allawtlble c:u.c:h 
C eaar.. do al) :is 35 lS 5S lS.651 26l 36.91;1 

r..i:mg ... um PCU!r.td..al a::c:.." SS 
Impc:u:-...mcs a: nC'9d.:m.&.1. :i.she=r := :=ta.fO'r' - -
S~ r:rf ~~1:. ,. FMP in :f'm:"~ si:t~M~~e 191i 
St~ of .~lQi~uicm := ~t.tUy ~lait:K 

1 Ca.l~ yaa::- crt inl;~S J., 000 = ~Q1:a. 1:0~. Refleu: ... ..,3: or ~..$ 1:= 
- Fi~t1.:y ~1I!S.rz1:Plm (J'MP")cm3 Nov_be Uii ~ 1.9 J'i.Uy 1.,978. mtl O"! t"s­
~icms_ ~osed. i:t ~ ~ft~ No. J. to :he- ~. 
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Figure 3.. Commer.cial landings and index o£ abundance from resea:rcll 
vessel su...-veys for Atiantir: cod £rem r;he Georges Bank area .. 
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HADDOCK 

The haddock, (Me 1 anoFammus, aeglefinus) is a demersal species commonly 
a.ttaining leng't..~s of' :;rs .... 80em (30-32 inChes) and weighu of up to 5 kg (11 
pounds) 0 Off the USAcoast~ highest concentra:tionsoccur on leastern Georges 
Bank~ generally at depths of 50-150 meters (21-82 fathoms); small invertebra'tes 
constitute the bulk of the diet 0 Georges Bank haddock are rela;ti:vely sedentary, 
al though seasonal c'oastal movement.s have been documented in t.he western Gulf 
of Maine Q Spawning occurs from Janua.ry to June, although-peak, spawning acti vi ty -
occurs in March and April" Juveniles are pelagic in habit for severa.l months 
and then settle to the bottom, where they remain for the r~~j:_gf.tt1eir lives. 
Haddock mature sexually at ages 2-3. 

Haddock on Georges Bank and in the ,Gulf of Maine have been managed 
separately since July of 1978. Optimum yield (OY) levels have been.raised 
repea'tedly since 1976 (Tables 5 and 6); currently" the fishery is being 'adminis­
-eered under a fishing year (October 1 - September 30) OY of:-.32, 500 tons; of which 
2S ,2.50 tons has been. designated for USA commercial harv:est(l i, 615 tons, Georges 
Bank; 1,575 tons, Gulf of Maine), 5,250 tons are allocated'to Canaci.a-;·and 2j)OOO---.. -
tons are designat.ed for recreat:ional harvest.. During 1977-1919, USA fishermen 
accoun'ted for 65% of the reported commercial landings far Georges Bank and 93% 
of the reported total for the Gulf of M'aine, with the rema.inder being taken by 
Canada.. The actual USA haddock catch appears to have been much higher during 
this period due to discard and/or misreporting .. but 'there is no basis for 
estimating 'the magnitude of the resulting bias.. Re{;reational surveys for 1974 

-,·-·"-----and-1979 indicate annual ca'tches of 200 tons and 400 tons, respec'ti ve1y;-- almost'-··--:------~ 

all of which appears to have been taken in the western Gulf of Maine. 

Georges Bank 

Commercia.l landings for Georges Bank increased from an average of 4, 700 
tons during 1974-1976 to 10,800 tons in 1977 and to 22,300 tons in 1978 with 
recrui aen't of the strong 1915 year class; proviSional statis'tics for 1979 indi­
ca'te landings of 19,5OO tons,. and prelimina:ry statistics for 1980 L"dicate landings 
of 21,500 tons, 11,4.00 tons of which were' taken by the US (Table 6, Figure 4). 
This increase reflect.s recruitment and growth of the strong 1975 and 1,978 year­
classes J increased USA and Canadian ef£ort and changes in OY r s and USA vessel 
class allocations. During 1977-1979, the 1975 year class accotmted fo'!" 70% 
of the total number- landed, while in 1980 the 1978 year class provided an es-r:imated' 
54% of the to,tal number landed.. The 1975 year class is now much reduced a.nd the 
population is now dominated by the 1978 ye'ar' class (which, however, a.ppears to 
have been appreciably reduced by landings and discard in 1980). 

1 ~ 
,j The' NEFC spring survey index for Georges Bank increas ed from 5.4 kg per 
1 tow in 1975 to 20.7 kg in 1978; 'the spring 1980 index value (35.7 kg) was the 
i~-'~-------hi'ghest observed in the NEFC spring survey time series. The; NEFC at:ttumn~-su:rver~-~~-'-·'~'~o,-

l index increased from 2.6 kg per tow in 1974 to an average of 23.4 kg in 1976-1977; 
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·index values for 1918, 19-79, and 1980 were 15.2 kg" 26.9 kg, and 18.5 kg" 
respectively... Both sets of data (and more limited summer sU-"'I'"'Vey data) are 
consis'tent in indicating a subs"tantial increase in stock abundance in recent 
years, and index values for 1971 .... 1980 are generally cO'Qpuable 'to or i:llgner 
titan values observed du..-ing -the la'te 1960's. During 1977 ... 1979, the 1915 
year class a.ccounted for 85% of tile total c:a:t:ch in ntIlllber of age 2 and 0 Ider 
fi.sh -in NEFC spring and a.u1:'1.lmn S".xrveys. The 1978 yearcla.ssappea=s c:oarparab fe -
to the 1915 year c:l~.s J and the -19.80 year class appears 'to be a.t least of 
average si%e~ a.l though'Che 1916; 19n ~ and 1979 year classes appea.:r to be weak. 
~nsequentir, the Georges Bank .fisher.! snoUld' continue to be dondna.ted . 
by a single year ~lass at leas't ~±l late 19820 

Current assessment results indicate a. tot.al 1981-s"tock biomass (a.ge 2 
and older) of a.pproximately 110;000 tons; the corresponding 'sp~ng stock size 
estimate ·is.10S~000 tons. -These values are comparable to those observed in 
the la.te 1960's (1967-1968- averages were 118~OOO "tons and 116;000 tons, 
respectively) and a:re also intermediate between the corresponding long term. 
(19.35 ... 1960) averages of 153,000 tons -and 131,000 tons and the very low levels 
observed during the early to mid-1970's asdetexmined from vi~l population 
analysis or VPA (Figure 4).. Fishing a:t FO .. 1 in 1981 would provid.e a. ca:tch of 
25:1 100 tons;' fishing at Fma.."'C would provide a. catch of 46:1 100 tons.. Assuming 
recrui~ent or 61 million fish (the long-term average) at age 2 in 1982, 
resul'ting stock sizes in 19'82 would be 139,100 tons and lIS, 800 tons; 
respeC1:ively .. 
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Gu.lf of Maine 

Commercial landings for the Gulf of Maine inc:reased from 600 -tons in 1973 
~--~~,--.. ~---.. -.~ .. S, 200 tons in 1918;. p'.t'Qvisiona.l statistics for 1919 indica:t,e landings of 

4,900 't0ltS, and preliminary stat.istics for 1980 indicate landings--oi'j; 40a-----.~-~---·-------
tons, 1,300 tons of which were repor'ted by US vessels (Table 1 J Figu.::'e 5). The 
1915 yea.: class again appears to have supported tile fishery frtim 19i7 ... 1979,bu't 
in ccn"t:ras't -eo Georges Bank,. rec..-rui'tment from the 1978 year class does -not 
appear "to have been significant in 19800 ___ . 

The NEFC spring- survey index increased from O. 7 kg per tow in 1;g.-7-4=-'t-o-4.S-kg-~~~~­
in 19i7 before d.eclining t:o 1. Q kg in 19i8; syring. 1979 and 1980 index values 
were- .3 .. 2 and 2 ... 2 kg, nspecti vely.. The a:uttmm su:rvey index lno:'sased i'l:'t)m 2 .. 2 kg 
pe.r u:rw in 1914 to 1,8.2 kg in 1978 before-declining to 8.2 kgin--19S0. The 
stmmler survey index has fluc-e.na:-eed ri·t:h.ou~ a defini~e ttend since 1917 ~ The 
1915 year class gene-rally appears to have been tile s'tronges"t in: rec~n1: years .in 
all three surveys, although ca"t.ch per tow of young ... of-year haddock duri..Tlg t..i.e .. 
1980 au1:tlmn su....-vey was t..i.e highes't observed since 1963.. NEFC inshore summer 
survey resul'tS are genen.lly comparable a.l t..~ough catch per tow.inc::=eased from 
an average of 2 .. 1 kg in 1978 ... 1979 to 6.6 kg in 1980. Massachuse1:'ts inshore 
SUl:'Vey da-:a. also suggest an lllc::"ease in abundanC2 sinc~ 19-78 .. 



Assuming that: stoc.k s.ize in 1981 has dec.lined 30% below ~he assumed 
1964-1968 average of 16,600 tons as indica~ed by 1980 autumn su--vey results, 
fishing at Fmax in 1981 would provide a c:~"tch of 5,- 200 tons ;,fishing -at Fa. 1 
wouldpro.vide a catch of 2,800 tons.. Thus, landings in the order of 6 J 000 
tons ('the 1978-1980 average) may result in fishing mortality levels in excess 
ofFmaxand may not be sus'tainablel·,·particularly if the 1980 year class proves 
to . be weaker than antic.ipated .. 

For additional information see: 

Clark, S~H .. II and R .. J" Essig~ MS 1980.. Georges Bank and Gulf of Maine haddock 
assessment upda:te.. Nat. Mar. Fish. Ser.r., Woods 'Hole, Lab. Ref. Doc .. 
No" 80-06, 33 po 

Clark, S .. H., R .. K .. Mayo, and E. Faulk.. MS 1981. Georges Bank and Gulf of Maine 
haddock stock status - 1981. NatQ Mar. Fish. Serv., Woods Hole, Lab. 
Ref .. Doc.. No .. 81-0S I 47 p .. 
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REDFISH 

Red£ish:l Sebastes marinus (L . J, are disttibu-:ed throughout the North 
Atla:n:tic' -£::rom- titecoast of Norway 'to Georges Bank.. Off New England, redfish 
are mos t common in deep waters of the Gulf Qf Maine to depths of 300 In (975 
feet). Redfish a:re slow growing JI long ... Ii ved animals; hence, the natural 
mortality rate is quite low.. Ages in excess of 50 years and ma.ximumsizes 
of 45-50 em (18-20 inches) have been noted... In the Gulf of Maine 11 redfis'h 

. reach ma.'tUri t:y in about 8-9 yean 201: all average 1 ength of 22 to 23 a ( 8 .. 5 to 
9 inches).. Females are vi viparoUS:l ret·a.ining eggs in the ovary after 
ferti.lization tm'til yolk sa.c a.bsorption.. Mating 'takes place in au'tUmn wi th 
subsequent larval er:rusion occurring the following spring and summer. 

During the development phase of the Gulf of Maine fishery 11 USA catches 
rapidly rose to a peak level of about 60,000 metric tons in 1942 followed 
by a g:radual decline. The tot:al co.mmerc:i"al catch increased f~m appToxima;te ly 
10 p 000-11, 000 'tOns during 1974 ... 1976 to 14 J OOQ .... lS» 000 tons. in 1978-19i9 
Crable 8, Figu.-e 6).. In 19·80 J USA landings declined by 33% 'to less than 10 J 000 
tons, the lowest: annua.lfigu:re since I9·7S.. Avai-lable evidence indi'cates tJ,i,at 
the Gulf of Maine redfi.sh popula:tion is now dominat:ed by the 1971 year class 
and that the fishery is inc:reasingly dependent on this year class. The 1971 
year class has a.ccoun:ted for over 50% of the nUJ:nbers landed in the commerc:ial 
fishery. since 1918. 

-

The s'tandardized catch per t.mi t of effort (CPUE) index" after temporarily 
stabilizing a~ approrima:eely 2 .. 0 tons per day fished between 1975 and 1978, 
declined to 1.0 and 1 .. 4 tons per day fished in 1979 and 1.980 I. respec'tively 
'(Figure 6) .. This con'tnSt5 with the late 1960's when the CPUE index varied 
be't'Ween S ,,2 and 6 .. 5 tens per day fished. NMFS bottom trawl su:rveys also 
indic:a.'te a substantial decline. in rela:tive al:.nmdance in 1979 and 1980.. Priol:' 
-eo 'this I re-d:fish biomass in tile Gul£ of Maine had. remained relative 1y cons'tan't 
for the pas't 3-4 yeu~ because of cont:inued growth and recrui tlnent of 1971 

; _ .. _year-class fish.. However, declines in relative abundance and bicmas-s~in-19-19~-o------,-~~-
~-~~~-~~-... and 1980sugges't tha~ growth and recrui tmeri:t of the 1971 year class'~ no longer -

compen.sa1:ing for mortality. The estimated fishing mor'tali ty rate on the 
1911 year class is in the order of 0 e 3 to 0.4 (Fe. 1 :II 0.1 to 0 .. 1.5), which 
appears high considering the long life span of the species and _the low _._ _ . 

. frequency o£ sttong year cl4.Sses which support the fishery,,' Recnti:tmen~--Qi-'- .--
-otter year classes since; the early 1960 f S has been extremely poor and future 
pros'Pec'U a.lso appea:r poor as ind.ica:t:ed by the latest: bott:om. trawl survey results; 
thus;- declines in bio-n:taSs are expec."ted to continue in the near fu'Olre .. 

Equilibrium yield models indica:te tha:t maxi.i.tlUll1 sustained yield (MSY) is 
about 14,.000 tons. However', given cu:r.ren1: low popula.tion abundance, su:rplus 
produc'tion in the near fu't'U:re will be les.s -ehanMSY as indicated by the sha....-p 
d~line in 1980 landings u'ter th::ree yeU'3 averaging abou1: the MSY 1 eve 1. 

For' ~~er in£Or.ma~ion see: 

. R"" 1980 .. =-loi"tation of redfish, Sebas'tes ma.rinus (L .. ); in .the Mayo, ........... ~ ,.. to the 
Gul£ o-=' Maine - Geanes' Bank region, wi"th pa....-d.cular r~!:erence 

.... l: CJ . ' 1- ., , -8 
1911 yeu class. J. Nort;.;''W .. At.l .. Fl.'sh. SCl... ........... ,J· 
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SILVER HAKE 

The silver hake, Merluccius bilinea.:ris j Mi'tchell isa widely dis1:ributed 
slender, s-wif'tly .swimming·fish with a range extending from the Newfoundland 
Banks 'to South Carolina, but most abundant off the New England coast. Research 
vessel bottom trawl surveys have indicated that silver hake have wide areal 
and . depth ranges throughout the year, wi t.h only major concentrations of fish 
varying from season to season. In l:'e.sponse to maj or seasonal changes in hydro­
graphic conditions 11 _ ·availability of food, and spawning requirements, adult silver. 
hake undergo extensive mi:g:rations·" overwintering in the deep wa.ters of the 
Gulf of Maine and alqng the continental shelf and slope, south and west of 
Georges Bank, and moving to shallower waters during March-November 'to spawn. 

Major spawning areas for silver hake include t.he coastal region of the 
Gulf of Maine from Cape Cod to Grand Manan IS.:I shoal areas and 'the southeastern 
and sou"thern slopes of Georges Bank, and 'the southern New England area..;south of 
Mar'tha's Vineyard. 

Silver hake grow to a maximum length of approximately 65 em and ages of 
15 yea-rs have been reponed, although fish of ages older t.h~ a.bout: 8-10 ye~s 
are rarely found. 

Gulf of Maine Stock 

The commercial c:a'tch of silver hake in 1980 was 3,812 tons.\l taken exc:lusi vely 
- by the US (Table 9" Figure 1). This level. of catch represented a 4-5%,-in~rease- -

over 1979 bu't was 5'ti11 the second lowest. reported in the 1955-1980 'time series 
and subs'Untially below cat.ch levels in past: years (83% lower than t:...tte 1960-1969 
average- of 22,900 tons and.53% lower than 'the 1910-1917 average of 8,100 tons. 
Tne _commercial catch-per-effort index u1:er dropping sharply from 16. 71 t.ons/day 
in 1916 to a low of 6.44 tons/day in 1979 ~ increased t.o 1. 14 tons/day in 1980 a 
level a.pproximately equal to the 1970 ... 15 average. Both the -spring and all'tUmn 
NEFC- research- vessel trawl SUl."'V'ey c3.t:c::h .... per-tow indices have reflected 'the same 
1:rends as the commercial catch ... per-effon index in recent years 9 recording high 
levels in- the mid 1910's, dropping to low levels in 1978-1979, and. increasing in 
19860 The au1:umn survey index after reaching 10" 87 kg in 1916 J dropped to' 6.20 kg 
in 1978, and 'then increased to 1.67 kg in _1980. The spring survey c:a:tch-per-tow 
l.nCleX dropped from 14" 23 kg -in 1916 to 1 <> 36 kg in 1978, increased ~to 6. 79 kg in 
1980, bUT;- dropped to 3 .. 13 kg in 1981 .. 

- Spring and autumn survey catch-per-~ow-at-age data indicate £hat the 1972-
1974 year classes were qui'te strong with 1914 being the stronges't. These year 
cluses were also well represented in·:the commercial landings ... at-age da'ta. The.~~-
1975",,1976 year classes appear 'to be rela'tively weak in comparison to previous years, 
while the 1977a:nd 1978 ye.aI"' classes are much stronger than the 1975-1976 year classes" 

1919 and 1980 year classes appear to· be of at least average streng'th--witil- the-·-------- ~ 
1980 year class potentially being quite strong. These estima:tes, however, should be 
considered only provisional since- nei t:h:er the spring nor autumn survey yea.r class 
es'tima'tes have shown any significant correlations wi'th each otiler or with es'timates 

- ~ -calculated by virt"..lal popula"ti on ana.lysis (VP A) . 



Due 'to low levels of ca't-ch in botil 19j9 and 1.980, as well as very limi "ted 
sampling of tile cat.ch in 'those years, it: was no't possible 'to de'termine the 
ca:e.ch-at:-age in numbe.rs nec.essa..ry for performing a. VP A. Consequently;, estimates 
of stock site from VPA are not: available after- 1978.. Es'tima'tes ors't:ock size 
ai1:er 1978 were derived utilizing 1:'elationships be'tWeen VPA es'timat:es and 
abundance indices from commercial fishery and resea....-cll vessel survey d.a;~a .. · 

Fishing mortality in 1918 wasestim.at:ed to be 0" 40 for ages 3 and 0 Icier 
- compa.:red'to 0061 in 1915 and 0 .. 3"3 in 1917 .. In 1919 and 1980; r_was probably 

0 .. 2 .... 0 D 3 because of t:he reduction in catch .. 

Spawning stock biomass (ages 2 and older)>> after main'taiuing high levels 
during 1955-1966 (averaging 157,000 'tons), declined sharply to only 15,900 'tons 
in 1971, but increased in recent: years to average approximately 34,900 tons during 

- 19j5-1.980.. !he 1980 estimate was 36 .. 300 'tons (Figu.re 7) .. 

Al u"ough t.h.is s'toci. has remained at a. low leve 1 of abundance during 't..~e 1970 v s 
compa.red'to the 1950' s and 1.960' s·, estimates of relative abtmdance from berth tile 
commercial fishery and research vesse 1 su::-veys have increased in recent yecs 
indicating s-ome :rebuilding of the stock. 

-

TaJ:tle~. ~p Cthous:;mri ucic ::ou) a.nd. ~p_n:: ,infor.:a.tic::m. for silver 
hUe ~= the Gulf' of MI,j.:ur-. 1914 ... 1980. 
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,StL VER HAKE 
GULF OF MAINE 

cL-~~~~----~~~6~~--~~7~1----1~3~~~;-~~~~~~~~~ 
"fEAR 

Figttre 7., Landings and estima:tes of s'tock biomass for silver hake from tile 
Gulf of Maine a.a.-ea .. 

The 1.980 in'ternational ca:tc:h on Georges Bank was only 1,664 tons Crable 10 J 

Figure 8), the lowes1: ca-ech in the 1955-1980 time series ancf-snghtly-less ti1an 
t..i.e 1919 ca1:c:h (1,9lS tons).. Ca.-eches have declined shaxply from 66,364 tons in 19i4 
lar-gely due eo a. reduction in the foreign fishery. Dis~ant-wa:ter-flee-e catches 
were only 498' tons in 1980 compared to III 021 tons in 1919 and 40,514 tons in 
19116 The USAca'tci1 of 1~166 tons in 1980, although a sligh."t improvemen1: over 1979 
C 893 tons) was t:he third lowes'e since 1955 Q The USA commercial- ca:tch -pe-r-'-day 
index, af'ter reaching 46.1 tons in 191fJ, decli.."1ed 'to 1 i 0 4 'tons in· 1979, and 

~_~~g~_a.sed s lightly in 1980 to 21 e a tons, which is roughly equi va:ren:rto 
level.s observe'd during 'the early 1910' s. 

The NEFC spring bo't.-:om 't...-awl survey c3,'tch-per-'tow in~~r:-a....-=-teI" rea-ching- -
a high of' 7 .. 84 kg'in 1.917, dTOp'ped to Ollly ZeQ8 kg in 1979, bu't rose sharply in, 
1980 and. rea.c...~ed. 8.76 kg in lS81~ i'tS 1"..ighes-e level in, the f96:8-1981 time series. 
The au'tuml survey index, although showing more variabili rr .~ the'_spting 
su...-vey, also ~corded. a. high level in 19i6 (4 .. 42 kg), dropped un"til 19i9 (1.56 kg) 

. and inc=eased in 1980 to 2 .. 11 kg.. -~-~~~--.-- .. -... - -~---- --- --... --.. --=~-.-,~-... ,.-".-
~.",>=<"""""""o_,,,--,,",,,,,,,,-_-•. ",,--·--_~-.-~.:.-~· -'. -, "--

Spring and alL..-umn research V'essal s.urvey c.a~c.l-t-per-~ow .... a~-age d..a~a indica.t:e' 
tila:t bert .. " tile 1913' an,d 19i4 year classes, were qui t"e st:reng and were t.."e domnan t 
year classes· in the fish.ery through about: 1918. Since 1915, no year classes of 
any subst:anrial st:::engtil have a:ppeared although tile' 1918 and 1980 year classes 
~ear to be s~Tenge~ ~an t:he 197~~lg7i or 1919 year classes. 
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, T~1:al~ s'toc.k bio~s (ages 1 and older) in 1981 was es'timated to be 413400 tons 
~pro~mat_ly.a l~% ~ncrease over the 1980 es~ima'te but:. still substantially below 
~elev71s ~nt~ned from 1966 through 1916 (average 213,000 'tons). Spawning 
s~ock bl.om~s (ages 2 and olde:") was es~ima.ted to be 32.,300 tons at: 'the beginninO' 
of, 1981 CF~gure 8), about the same as ciu...-ing 1978-1980 but well below pas1: leveis 
which peaked at about S9S, 000 tons in 1964. 

Fishing mortali~ in 1980 was es~imated to be 0.12 for ages 3 and older 
based on a. re lationship be~Jleen fishi.,llg effOTe and pas-e fishing monali"Cf ttoII1 
virtUal populat:ion analysis. This level of Fis a. sha-"'"'P decrease from an 
average of 1QOO during 1971-1978. 

A proj ect.edl.981 catch of :2 .II 000 'tons would generate an F of 0 .. 09 and 
result in a increase in spawning stock biomass of 32% from 1981 to 1982., 
Fishing at: Fa 1 in 1982 (0.65) would result in a catch of about 13,200 tons and 
decrease t:he Spawning stock biomass in 1983 by approxima-cely 1% .. 

The extreme 1y low ca'tches in 1919 and 1980 'toge'ther wi til only lim 'ted 
amoun-:s of ca~ch sampling data has weakened 'the da-:a base from which s1:ock size 
and fishing mcr'tali ty est:ima::es 3.-~ d.e'temined by virtual population analysis. 
Accordingly, the es-eimates of cu...."""':t"ent and p-rojec1:e·d stock s·i:e and. projec'ted 
ca:tcil levels mus't be in:eerpret:ed with conside1:able caution .. 
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Sou'thern New England - Middle A:tlantic Stock 

SiLVER HAKE· 
GEORGES SANK 

The 1980 in'te!rna'tional ca;tch was 1S, 456 tons compared 'to 16 ~-862ioris in 1919 , 
con1:inuing a s-eeady declinef:rom 66,000 tons in 1973, -che lowest"level repo-ned 
$inee· ~~e inbroducbion of the dis~an't-waber-flee~ in 1963 (Table 9, Figure 11). 
!he USA commercial ca::dl in 1980 was 11,483 tons, down sligh"tly from 11,914 tons 
in 1979 bu't. well above levels reported LTl the early 1910' s (average 5» iOa tons 
during 19iO~l973). The USA recreational ca-cch was es"timated to be 3-;000 -cons. 
The· dis.'ta:n:t-water-fleet: catch in 1980 was 97! tons ~ compared to. _3_~ 8~a~ 'tousin 
1.919,. and by far, i 1:S lowes't level sin~ 196.3 .. 

The USA commercial cat:c:h-per-da.y index 7 a...-=-t·er recording its highes't level 
of 8 .. 40 tons in 1918» deaeased to S. 98 tons in 19 80 " The NEFC aut:umn b01:'tom 
trawl survey C3.'tQ-per-tow index, ai'ter reaching its highes't' ley~_l~ since 1968 in 
1918 (4.63 kg) ~ declined -eo 3.07 kg in 1980.. '!'he spring survey,- ~-=-ter recordfng 
i t.s lowest: level in the 1968-1981 series in 1981 (3" 92 kg) J inc:'eased in 1SSl-
'to 6035 kg .. 

"~~~ ___ ~~ __ ~~ ____ ~ .. S-2~g and a.u.~:t.mm S'"~ey ca'tch-pe:r-~ow-a't-age da:ta indica~e..,..as_.in __ theLGulf--~_, ______ ~ 
of Maine and Georges Bank. s'1:oc.ks, tha't- t.,,.e 1913-1914 yea: classes were of supe.rior 
s-ereng"eh compared to o1:.~er ye·a.rs since 1913. Of the year classes produced since 
1.9i4 ~ the 1976 and ISiS year classes appear stronger ~~an t..~e o1:.i'lers. The 1980 
year class a:ppe·a..-s ~ be ox a.verage-- s't:rengtil. 
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'Fishing mortali'ty in 1980 was estima:ted -eo be O. 4S for ages S and older from 
a. rela;tionship be't~een fishingeffor-e and past: fishing mortali'ty from VPA. Total 
stock biomass (ages 1 and older) at: 'the beginning of 1981 was, estimated to be 
82,900 'tans» a:pproxlmauly equal 'to 'the 1980 level (82,100 1:ons). This level of 
biam,ass is -. approxima.-:e:ly ~%- below the a.verage of 111,400 'tons es'tima-eed for t;he 
period 1975 'to 1.919» aud 16% below the 1962 .... 1961 average J the period of highest: 
biomass for this s'toa (350,900 tons).. Spawning s'tock biomass (ages 2 and older) 
a;t the begi.Itniug of 1981 was estima.:ted to. be 60,900 tons J which represents a slight 
in~e over 1980 but ~&..ill -e..,.e second lowest: .level since 1911 CFigu.-e- 11) Q 

A p'I"Qjec'ted 1981 ca:tc::h of 1S ,000 'tons would generate an F of 0 .. 37 and resul't 
in a. spawning s'tock biomass of approxima'tely 69,200 'Cons at: 'the beginning of 1982» 
a lZ\ inaease over 19810 Fishing a:t Fa 1 in 1982 (0 ~ 55)' would produce a. catch of 
23 11 SOO -eons and resul1: in an increase in "spa.wning stock size of 25% from 1982 -
t;a 1983 . 

. ror addit.ional info:rma:tion see: 

Almeida." F .. P .. and EeoD." And.erson.. 1981.. Sta'tus of the silver hake resource off 
'the Nar-t.h.east: coas't oft.ne Uni'ted Sta'tes .... 1981.. NMFS ,NEFC, \I/oods Hole Lab" 
Ref. No. 81-36, p. 
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Figure 9. Landings a:c.d es'ti.ma.~es of s'tock biomass for silverhake from ~he 
Sou't:.,;"'e-rn New England and Middle- Aelantic area.. --- --
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RED HAKE 

The red hake, Urot3hycis _ chuss, is a. widely distribtrted fish wi til a. range 
e·:x:unding from tile Gulf ai St. Lawrence ~o North Carolina, but: found in grea.~est. 
numbers be"Oieen Georges Bank and New Jersey.. Like tile silver h.ake, 'their general 
migrauon pa.:t'terns indica'ted. by research ves.selsurvey da:ta show overwint:ering a....-eas 
to be in the deep wat.ers of "Che Gulf of Maine and along 'the ou:ter continental shelf 
and slcrpe sou."tb. and sou~west: of Georges Bank. During thei= spawn:ingperiod from 
lvla.y 'through November, red hake are found in 'the warmer shoal and inshore waters.. A 
ch.a.:ract.eris'tic: pa:ttern p.eculiar "to red hake juveniles is the fac.t tta:tmany are 
found inside live sea scallops shells apparently using the shells for protect.ion 
against predators .. 

Major spa~ing areas include the sout:hwest: slopes of Georges Bank and the 
sou:t.he-rn New England area soutil of Mont.auk Pt.. ~ Long Island... The maximum length 
-achieved by red hake is a:pproxima:tely SO em and tile maximum age is reponed to be 
abou"t 12 years al~~ough fish of age 8-10 are ra.."'I""ely seen in ;tite commercia.l catch. 

Georges Bank St:ock 

Th.e 1980 int:e-rnational catch of red hake on Georges Bank was 280 tons ~ a very 
sligh't drop form 1979 but: the lowe·s't: in t:he 1960-80 time series (Table 12, 
Figu.-e 10). The USA ca"tch was 240 tons ,\1.5 lightly lower tilan 19 i9 wi t:..~ both years 
being "the highes1: since 1968. The m.a.j 01" reason for the decline in to't:al cat:ch. has 
~een u~e sharp drop in dist:4nt:-wa~er~flee"t catches beginning in 1977; ~e 1980 
ca't-ch -was only 40 tons. 

Ca-:c.h"'per·-tow indices from both the spring and aU1:umn NEPC bO't'tOlll trawl 
survey.s inc::reased from 1979 to 1980? following decre'ases from the mid-1910 r s.. The 
1980 values a::-e close to t..1.e long-term means fo-r 't.~e respect:i ve time-series. 

~'--.-.-'.,------ __ ._~Spring and au'tUmn research vessel su..-vey ca:t:ch-per-tow-a.t-age data indicate 
that th.e 1973 and 1914 yeu classes' were qtti't~ s-:rong when CO~~~~¥ t':~ __ ,~~=::~_~~_,'~_~_~ 

---.~~.-~ou't--tl1a't"--reeent': year classes ha.ve been weaker" 

Due 'to the low levels oica.'tch in born 1979 and 1980 as well as ye'rf lim 'ted 
samp ling of the c:a-:ch. in t:..'lose years, i 1: was no't possible 'to de'termine the cat.e.1- a:t 
age LA. numbers necessary for performing a virt"'..lal population analysis .. (VP A)·. _ 
Es'tima.-ees o£ s'tock siz.e- ai-eer 1918 were derived u'ti Ii ring a rela:tions_hip- bei.:we~n 
VPA-genera'ted s'tock size and 5Urley abundance· indices. 

Fishing monali~1 in 1919 and 1980 was prt)bably qui'te low (e .. g. less t.han 0.10) 
as a. resul 1: of minimal cat;ciles in mo'se yeus.. In 1978,. r was estimated 'to be 0.16 
for ages 3 and older compa:red 'to 1.02 in 1916.. FO.l for this stock has been 
cal c:ula:ted to be abOu,1:. 0 .. 53 . 

Stock biomass (a.ges 1 and. older), after reaching a. peak of 102,300 'tons 
in 1911, dec. lined s1:eadily to it low o£ 34.900 tons in 1976, bu~ recovered 'to an 
es-r:ima:ced. 65 J 800 'tons a:t tile beginning of 1981, the highes't recorded. since 19/3. 
Spawning stock biomass (a.ges Z and older) has followed a similar ~nd~ reaching 
a. peak in 1911 (86,900 tons) and declining to only 11,900 -eons in 1917. Since 
1971, biomass inc::-eased to an es-cima.:ted. 34, sao terns a't' the beginning of 1981 
(Figure 10). 
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Figure 10. Landings aIle esti.ma:tes of s'toc..1{-~n-j.omass for =ed­
hake fra.m ~~e Georges Bank area. 
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Southern New England-Middle A~lan~ic S~ock 

The 1980 in-eema:tiona..l ca,1:ch of red. hake was 4,481 'tons, a 45% decrease from 
1979 and 'the lowest: level reponed in the 1960-80 se-ries Ctable 13, Figure 11) .. 
The reduction in ca~~~ was primarily due 'to a decline in catches by the distant­
wa:ter-fleet CDWF) whic:hreport.ed a catch of only 106 'tons in 1980, 'the lowes~ 
level since 1963 c DWF catc..1.es ha.ve dropped steadily from abou't 38,000 tons in 
19i3 t:o me present timeo The USA commercial ca-eci1 in 1980 was 3,875 tons, a. 
sha..-p decline from 1979 (6;622 'tons) but: still higher man the 1969-1978 average 
(3,290 tons).. The USA recreational ca:tcll in 1980 was estimated to be sao tons. 

Ca;~ch-per-t:ow indices from" ,both the spring and au'tU.mn NEFC bottom -trawl 
sll-""'"Veys increased. from 1919 to 1980.. The 1980 au'tumn index was the highest 
observed si..."1ce 1972 and was slightly above Ule1963-19BO average.. The 1980 
spring index, although higher than in 1979, was about: 30% below the 1968 ... 1980 
average. 

Spring and aut1.I!ItIi research vessel ca:tCet,.-per ... tow-a't-age data indica'te mat· 
every fi£til year since 1969 has produc.eda strong year class in comparison to 
o~er yea.~, (e.g. 1969,1974 and 1979 year classes). ~~er year classes have 
been average in s't:reng-th wi t:h none being p2-"'I"'ticularly poe::-. 'The 1980 year class 
.~lso appears .to be of a~rage st:rength. 

Fishing mc~ali~ in 1980 for ages S and older was es~ima'ted 'to be OGZ3~ 
continuing a series of lowF's (averaging Q.23) since 1976. The 1980 eskima~e 
was de 't ermined from a relat:ionship between relative exploita'tion (ration be~een 
int:ernation.al catch and 'the NEFC autumn survey c3.'tdi-per-'tow index) and pas't 
fishing mortali'tY from virtual population analysis .. 

To'tal s'tockbioma.ss (ages 1 and older) a't t..lote beginning of 1981 was est:ima:ted 
'to be 49,300 tons I abottt the same low level as observed since tile mid .... 19iO' s .. 
P::-evious levels of t'ot:al biomass were much. higher (e"g. 1963 ... 1966 average :: 
195 JOOO 'Cons). Spawning s'tock biomass (ages 2 and older) has also undergone a 
similar pa:t'tenl declining from high levels in tile ea.rly 60' s 'to its lowes1: leve 1 
of 30 p 200 ~ons in 1971, bu~ has L"lc=eased to 33,000 tons 301: ~he beginning of 
1981 (Figure 11). 

A projec-eed 1981 ca-ech of3 ,,sao tons would genera'te and F of 0.13 and leave 
a. spa.wning S1:ock of abcn.l1: 54, .300 tons at: the beginning of 1982 J a 43% increase over 
,~9~1.. Fishing. at: Fa.1 in 1.98.2. (0 .. 45) would produce a catch of 16,800 tons and 

----·-resul't in .an increase in spawning stock size of 3rt from 198Z-eo 198.3 .. 

For additional infoTma'tion: 

Almeida, F .. P. and E .. D • .Anderson. 1981 .. S1:a't'US of'th.e red hake ~source off the 
N'orthea.s~ Coas't of the United Sta::es. NMFS, NEFC, Woods Hole Lab Ref. 
No. 81-37 JI p.o. 
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Figure 11. Landings and es~i~~es of s~ock biomass for red ~ake 
from the Soutilern New Engl.and and Middle A:tlantic' 
area. 
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POLLOCK 

The pollock (Pol1acbius virens) occurs on both sides of the North At~ 
lantic; in the Northwest Atlantic, it is most abundant on the sou"thwestern 
Scotian She If and in the Gulf of Maine. One maj or spawning area is ctII:"'rently 
known (in the western Gulf of Maine) and ancillary evidence suggests 'the 
potential for significant; int;ercha..,"1.ge between the Gulf of Maine and the Sco­
tian Shelf area; accordingly, pollock from Cape Breton Isialicl southward have 
been assessed. as a unit.. Spawning occurs. in winter; juvenile Hharbor" pol­
lock. a.re common in inshore areas but frequent more offshore situations as 
they grow older (sexua.l maturity is essentially complete at a.ge- 6). Pollock 
may attain lengths of up to 110 om and weights of 16 kg. 

Traditionally, pollock have been taken primarily as by-catc...h. in directed 
fisheries for other grotmdfish species:; but in recent years more effor1: has 
been directed towards this species and exploitation has __ in.c.:r_~a.sed consider­
ably G- Total commercial landings were relatively stable about an average of 
38 »200 tons from 1914 ... 1977 and 'then increased to a tota.l of 5S ,400 tons in 
1980, of which 36» 000 tons was landed by Canada and 18,300 tons by the US~_ 
(Table 14). Canadian landings were relatively constant: about an average of 
2S,600 tons during 1913-1978 and then increased sharply in 1919-1980; USA 
landings have increased more o-r- less continually since 1913" Cat.ches by dis­
tant. water fleets have declined from 9,900 tons in 1973 to an average of 900 
tons during 1977-1980, almost all.of which was taken by USSR vessels on the 
Sco'tian Shelf Crable 14).. The· USA recreational catch declined from 9,900 
tons in 1960 to only 500 tons in 1974; the 1919 Ma..."'"'ine Reo:eational Fishery 
Statistics Survey provided an estimate of 3,200 tons. Differences observed 
in recreational survey estimates appear to be more dependent upon differences 
in methodology than trends in abundance or fish.ing effort. No information is 
available on Canadian recreational harvest" although it ~ea:rs to be of minor 
impor1:ance. Total landings- including recreational catch est.imates increased 
from an average of 26,100 tons during 1968 ... 1910 to an average of 49,400 tons 
during 1978-1919; provisional stat:is'tics for 1980 indica--ee landings of 59 J 200 
tons Crable 14, FigtL.~ 12) .. It should be noted that Canadian and USA comme'I'­
cial landL-"gs figures- far recen1: years may have been· biased upwards 'to a."rl 

tmknown degree by misreporting of other species Ce"g~, haddock) 'as pollock 
to cirt:umven-e landings restrictions; however,_ there is is no basis for quan­
tifying actual amounts involved in either case. 

Total stock size appears to be relatively high at present. Canadian 
commercia.l abundance indices (tons per hour fished) increased sharply in 
1979, and 1979-1980 averages for lSD-499 GT and 500-999 GT trawlers (1.4 
tons and 1 .. 7 tons, respectively} are more than double 'the cor.res'Ponciing 
1972 .. 1978 averages (0 .. 5 tons and Oe 8 tons)" The USA index far 51-500 GT 
trawlers ~ however, has fluctua:ted without a definite txend since the early 
1970 f s., The Canadian sumIIler survey index declined frau 4.5 ftsh per 'tow---~'~~~--~--­
in 1970 1:0 1.6 rish in 1975 bef'ore risi.."1g sharp 1y to 8 .. 7 fish in 1977; the 
1980 index value (12 .. 4 fish) was the highest observed in 'the time series ... 
The USA spring survey index increased to a peak of 6 .. 5 kg per tow in 1976 
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before declining t:o an a.verage of 3" 5 kg in 1918 ... 198.0 II compara.b Ie to the 
1912 .... 1974 average of 3 .. 8 kg (Figure )" The 1981 index Value (4.9 kg) 
was 'th.e seecnd highest observed in this time series.. The USA autumn sur­
vey ind.ex peaked a.t 6.1 kg. in 1976 and tilen declined 'to an average of 
305 kg during 1978 ... 1980 ~ still rela.tively hi~ compared to 'the time 
series as a. wh.o!e... Available USA S"llmII1er su..--vey data for 1977-1980 
indic:a:te substantia.lly hi.gher levels of abundance than observed during -
the. 1960 f s.. Taken together) commercial and sttrVey data provide no evi­
dence that this stock has been adversely affected by recent increases -in 
exploitation .. 

F or further info:rmati on, see: 

Cl.a=k~ S.H .. , L .. Clea....ry) and T .. S .. "Burns .. 1978 .. A review of t.:.~e northwesi: 
Atlantic pollock reS01.l.l:Ce.. ICES C ... M.. 1978/G: 61, 31 p .. 

Cle.a:ry, L.. MS 1980.. Assessment of 4VWX-S-6 pollock.. CAFSAC Res. Doc .. 

80/1» !1 p. 
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YELLOWTAIL FLOUNDER 

~e y.ellowtaililounder (Limanda ferruginea) ranges from Labrador to 
Chesapeake Bay and off the USA coast occurs in commercially important concen­
tra:tions on G~orgesBank, o£f Cape Cod and off southern New England, generally 
at dept:h.s of from 37-73 m (20-40 fathoms). Yellowtail commonly attain lengths 
of up to 47 em (18 inches) and weights of up to 1.0 kg (202 pounds) although 
commercial c..atches tend to be dominated by smaller fish. They appear to be 
relatively sedentary in habit although seasonal movements hav:e been documented. 
Spawning occurs during spring and summer, peaking in May; larvae drift for 
a month or more, after which they assume adult characteristics and become 
demersal in habit. Yellowtail mature sexually at ages 3-4. 

Previous tagging studies and other information indicate tha.t southern 
New England, Georges Bank, and Cape Cod yellowtail form relatively discrete 
groups al though some inte.rmingling does occur. (Yellowtail have also been 
fished commercially in the Middle Atlantic and in the northern Gulf of Maine, 
bu~ rela~ionships to the above groups are unknown at present.) Two management 
units are currently recognized: ·the Georges Bank (East of 69 0 W) unit and a 
second tmit (West of 69 0 W) which includes the Cape Cod, southern New England, 
and Mid-Atlantic groups. 

Reportedyellowtail landings for Georges Rank (East of 690 W) and southern 
New Eng,land., Cape Cod, and the Mid-Atlant.ic (West of 690 W) dropped from 57 »500 MT 
in 1969 to only 10,900 MTin 1978 under ICNAF andFCMA restrictions; provisional 
statistics for 1919 indicate landings of IS,600MT, and preliminary da.ta for 
1980 indicate landings of 18 J 700 M1' (Ta.bles 15 and 16, Figures 13 and 14). 
Landings for the northern Gulf of Maine, although limited, have increased more 
or less continually in recent years, from an average of approximately 100 tons 
in 1973 ... 1974 to 400 tons in 1979-1980. Enactment of cat~qy.(~reasand_landings 
restrictions under FCMA. appears to have resulted in extensi vemisreporting (or 
even nonreporting) of food landings, and discard informa:tion for recent years 
(particularly 1978-1980) is inadequate; consequently, recent landings and 'total 
catch data are not relia.ble. Age composit.ion data for commercial food landings 
indicate t.hat during the mid-1960's the fishery was~ supported by several age 
groups, al'though in recent years· landings have been -increasingly-dominated by _ ~-~ 
younger fish.. The 1976 and 1977 year-classes have been well represented in­
~ecent commercial landings. Commercial abundance indices have declined 
substantially since the mid-1S60 f s; recent data indicate slight improvement., but 
are highly suspect due to discard and reporting 1.mcenainties. 

Georges Bani\. (East of 690W) 

NEPC. survey results indica.~e a pronounced decline in abtmdance to very 
low levels in the mid to late 1970 1 s. The NEFC spring survey index has 
subsequently increased f-rom an average of 1 .. 3 kg per tow in 1977 ... 1919 to 6.0 kg 
in 1980,. while the NEFC autumn survey index increased from an a.ve-rage of 2.0 kg 
in 1977-1979 to 6 .. 1 kg in 1980 (Figure 13). The NEFC summer survey index has 
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g.:."adually increased from 0.8 kg L'"l 19·11 t6 an average of l .. S kg in1919-19S0. 
S'tra1:ified mean ca:tch per tow at age dat.a indicate tha:t year classes produced 
during the 1910 f S have been generally weaker than earlier ones; the 1917 and 
1918 year classes appear to have been the strongest observed in recent years 
and contributed significantly to the observed inc:rea.ses in NEFC spring and 
autumn survey index values' in 1980. However.. the magni:tude of the increas e 
observed in cat.ch per tow for berth of ·these year cl·asses in 1980 compared to 
1979 values sugge.s'ts tha:c these observed increases 'resul t.ed ::rom increased 
availabili'ty rather t.~anan actual increase L." abundance 0 T01:a1 mortality 
estimates cal culated from NEFC . sydng and· au1:Umn survey data for 1977 ... 1979 
exceeded 100, indicating that fishing mortality has substantially exceeded 
F~"( lilt 0 .. 5 in recent. years.. Equilibrium yield calculations indicate that 
unaer constant ·recruitment, increasing F from 0.5 to 1.0 would result in a 
slight (4%) incre'ase in equilibrium yield and a 4Q% decline in stock size ~ and 
higher levels of mcr-~lity would result in the fishery becoming almos~ 
comp 1 e'be 1 y dependen't upon incoming recrui men!. 9 

1'iWle lS. t .. a:u.:tinp (~oa.s~ ~c toftS}md. ar..a.gemen-: in:oc.at:ior.. :01:" veilcw-
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LANDINGS 

Landings and indices of abundanc.e from aut:umn research 
vessel surveys for yellow'tail flounder from the area 
eas-e of longitude 6.90W. 

Soutilern New E..."'1g12l1"d, C2.'De Cod, and Mid-At:lant:ic:: (West; of690~1{) 

NEFC survey da:ta fo'!" southern New England indicate a pronounced decline 
in abundance be-eween the mid~to .... late 1960's and the mid;a19iO's, with only 
s ligh't J if any, improvemen:t: in subsequent: yea--s (Figure 14).. Cat:ches of age 1 
and. 2 fish have been subst:an:tially lower during 19i7 -1980 -·titan obse!"'\l'ed 
previously. The 1976· and 1917 year classes generally appear st:ronger than other 
:-ecent year classes, al.though no consistent: .. differences' ar.e evident:. Total 
mortality es'tima~es for 1977-1919 obt:ained from spring and au'tUl:ml s't..lTVey da:ta 
were O. 78 and 1.0.3, indicating that F has again exceeded Fmax i..", recent years. 

Results of coopen:tive s~.reys by the M/V F'RIESUJ.\fD a.n4 M/V FORAGER agree 
wi'th NEFC au't'trmn survey data in indica:t:ing rela;tively cOIU'tan't abund.ance-- and 
biomass and high mottali'ty· (Z > 104) during 1980; howevel:,)--'ilr prt)nounce-d shift in 
size and age composition of survey catches was no-eed, dlle ~prim.a.:rily to a decline 
in abtmdance of 1977yeu-class fish and recruit::nent of~ I9i9 year-class fish in 
1S81.. The 1.979 year c.lass f howeve-r, does no't appear 'to~b&-a:ppreeiabl~ stronger 
t..~a.n a.tiler recent'. year classes based on re~ults of NEFC surveys. Stratified 

",""'-~'~--~~ -mean- ca:t.cll per 't'ow value:s from c:ocpen:ti Ve' surveys -for '~1?81- wou1l:t'--~e-S'p"Orn:r-~=-

'to ctmmlercial index values of 4 .. 4 and 3 .. 9 M! per day fished, similar to 'Chose 
obse:rved in 'e..~e mid 'to late 1%0 r s when to'tal. commercial ~la.n:dL"'lgs were averagi.."'lg 
about 22,000 t:ons,.' although. ca:t.ch. rat:es expand.ed f=om these surveys are not: 
direc'1!ly comparable to commercial ca-ccil ra:tes due 'to S'Ul""V'ey design and ot:h,er 
fac:t:ors .. EquilibriUDl yield Calculations again imply the pot:ent:ial for reductions 
in abundance' and, if monality level.sue as high (and CUl:Tent- recruit:nen't levels 
as low) as rec~n'1! NEPC and coopera'1!ive survey resulr:s indica~eJ 'the fishery would 
be expected. 'to become· dependen-e a.lmos~ complet:ely on incoming recruit:men'C. 
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NEFC offshore spring andsu:rmner su-..,.."ey indices for Cape Cod yellow'tail have 
fluc'tUat·ed without a definite trend, although autumn survey da:ta. suggest increased 
abundance since ~e ¢d-1970 7 s. NEFC and Massaciluset'ts inshore survey results 

indicate relatively constan~ levels of abundance during 1978-1980. Recent 
year classe.s appear to have been comparable.. All d.a:ta are consis'tent. in 
indica~ing a. more stable sit.uation than for sout:he:rn. New England or Georg.es 
Bank II and there is no evidence to suggest t.hat total catches in the order of 
2-3,000 'tOM (the app:t"axima:te 1960-1916 a.verage) would adversely affect tilis 
resou...""'"Ce.. The si 1:lla.tion for the Mid-At:lantic area. as evidenced by NEFC surveys 
appears' comparable to 'tha.t observed for sou:rnern New England, i. eo, continued 
low abundance and recruitment in recent yea:rs, a.1 though a.bundance for 'the 
Gulf of Maine appears 'to have increased. 

"For fu::rti1er information see: 

Clark, S"H., L. O'Brien, and R .. K. ~~yo. ~.s 1981. Yellowtail flounder stock 
s'ta.~~ ... 1981 .. Nat.. Mar., Fish" Sel:'V'., Woods Hole, Lab. Ref. Doc. No .. 
81-10» 47 p. 
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Figure, 14. Landings and indices of abundance from autumn research 
vessel. surveys for ye11ow-cail flounder from' the areas 
weS"l: of 69° (Sou1:..~ern,New England) the Middle At'l3,ntic 
and the Cape- Cod are as . 
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SUMMER FLOUNDER' 

The summe-rflounder,.. P aralich thys den tatus; is distributed in the 
Nort..i.west At;lantic from' the Gult of Maine to South Carolina with the cent:er 
of abundance in the Middle At13Il:tic (Cape Cod to Cape Hatteras) region. 
Closely related species, !. lethostigma' and f.. albigutta occur primarily 
south of Cape Hat"teras.. Importan:t commercia.l and recreat:ional fisheries 
for summer flO\.Ulder are prosecuted within the Middle Atlantic Bight.. Sum­
mer flounder are concentrated in coastal embayments and estuaries from late' 
spring through early autumn; a migration to the outer continental shelf 
(=200 m depth) is undertaken in fall with spawning occurring during this 
period. Larvae are transported to coastal locations by prevailing wat:er cur­
rents and develop within est.uarine a.reas.. Principal nursery areas include 
Pamlico Sound and Chesapeake Bay. Females at-eaingrea:ter sizes than w.ales 
and axe longer lived .. 

US commercial landings in N.~Q Sta.tistical Areas S and 6 in 1980 w·as 
11,500 Itt, a 21% decrease over the 1979 level of 14.,500 m:t: (Table 17). Sum .... 
mer flounder landings averaged 8,317 mt during 1950-1960 and subsequently 
declined to 1800 mt in 1969. Landings recovered during 1974-78- to an aver­
age of 8 J 600 mt. The substantial increase in yield noted in 1979 may be due 
to a. large-scale increase in effort in the southern winter t:rawl fishery. 

Estimated recreational landings of summer flounder in 1919 were 8,626 
m:t; an. additional Z:..1! x 106 sUllXIner flounde1." were caught and re leased a.live 
(weight riot available). Repor'ted landings of summer flounder by foreign ves­
sels in ~980 were 57 m't under by-cat:ch provisions of the Fe¥fA. 

Tne NMFS spring g:roundfish su:rvey biomass index inaeasetL..in..-1980 t.o o. 40 _____~-_-_--_ 
kg/tow. over the 1919 sttatified. mean catch of 0.71 kg/tow but remained below 
the 1974-1979 mean index of 0.71 kg/t.ow.. In contrast, the 1980 autumn bio-
mass index decreased from the 1979 level of 0.51 kg/tow to 0.39 kg/tow. The 
19.80 aurumn index represented a 49% decli..."e from the 1974 ... 1979 m.ean catch of 
0.76 per s"tandard. tow"" Conflicting t:r~nds in spring and autUmn biomass in-
dices for recent- years may simply reflect· variability due t·o samp ling error 
and -changes in availability of summer flounder as a result: of annual varia-
tions in the.' timing of migra;tory a.ctivity.. Both spring and a::u.tumn indices 
reflect a general recovery during the mid-1910 v s from low popula;t~qJ1 levels 
noted during the. latter part of ~i.e 1960' s; relative a.bundance subsequently·._ 
declined s.lightly during the latter part of the last decade (Figure IS). --

-.. ~ . 

An index of, relative' abundance' based on c:a:tch-per-unit effort (mt per ... _. _. .~­
day) for t.onnage" class Z vessels «SO GRT) in southern New· Engrmd~~£iicreas'e(i'~''-''-~--~-- -~-~. 

slightly in 1980 to' 0 .. 862 mt/day over the 1919 estima.te~ of 0.848 mt/day.The 
commercial CPUE index de·clined. from- 0.667 mot/day in 1967 to 0 .. 440 mt/day in 
1910; CPUE subsequently increased to 1 .. 202 mt/day in 1914 and declined slight.ly 
during 1915.-1980 t.o an a.verage· of 0.816 m:e/day. 
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Estimates of t·ot:al mort a Ii ty 'based on: analysis of age composi ticn of 
survey and commercial cat:ches during. 1910-1919 approximated Z :: 10 Q (Fogarty 
1981).. Assuming an inst:antaneous rate of natu.ral mor-eality of 0 .. 2, current: 
levels o£ fishing mort:ality are on ~eord.er of F :: a .. 80.. Fishing mortality 
rates providing maximum yi~ld per recruie we~e 0.19 and 0.51 for fe~ales and 
males respectively ,,.i-eh M : 0 .. 2 and an a.ge- a.t entt"y to the fishery of Z years) .. 
A't a recruitment: level of 40 x 106 fish, equilibrium Yield ranged from. 12,000 
mt (F 2 0.80) to 11aOOO ~ (F :: 0.19). 

For further information see: 

Fogart:y, M"J. 1981. Review and assessment of the StI.i!mlEn" flO"Yllder (Paralich­
tilys dentatus) L." t..,;"e Northwes1: A.tlantic.. NMFS, NEFC, Woods Hole Lab e 

Re£. No. 80-22, 57 pp. 

Table 17.. Landings (thousand metric. 'tens) and management: infor:na:tion for 
summer flounde-r from the s.outhern New England g Ge-orges Bank-, 
a;nd. Mid-At!lan:tic area .. 
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the .American pla.i~ or dab, Hiooogiossoides pla1:essoides, .is a. large­
!llou:thed, "righ;r.:-handed" flounder d.ist:ribu~ed. along the- Northwes-c Atlantic 
c:ontinen tal shelf from soutile:rn Labrador' 'to Rhode-Island in re lat:i ve ly deep 
wat:ers G Off me USA coast: greates·t: commercial c:oncen-entions etis'C bet'lieen 
90 to 128 me'ters (50-100 fa::homs). Sexual maturity commences be'tween ages Z 
and 3; s-pa.'W1ling occurs· in spring" generally between March through May. 
Growth is' n'ther slow; S year old fish a.re normally be1:ween 22-28 cm (9-11 
inches) and, ~ughly bet:ween 90-190 g (0.2-0.4 pounds). Af~er age 4, females 
grow fast:er ~an males. 

Gulf of Maine 
/ 

Tot:a.l nominal commercial catch in 1980 was 11;#134 t, a 26% increase fT,om 
1979 (8,835 t) ,~'1d the highest: annual harvest on record (Table 18; Figure 16). 
USA commercia.l landings comprised 100% of the 1980 -eotal nomina.l cat'.c..rt. Since 
1972; G·ulf of Maine landings have successively increased annually (Figure 16). 

Prior to. 19 is, Gulf of Maine cat:ches camp'tis ed less th.a&."1 50% of tile ~o'ta.l 
USA 3.lUlual AmeriC3ll plaice. landings, and a.ccounted for only 32..8% of tile to~al 
USA plaice- landings during 1960-1914. Subsequen'tly .. however" annual landings 
f1."'Om tile Gulf of Maine have g-rea-ely exceeded those from Georges Bank; in 1980 .. 
Gulf of Ma.in~ catches comprised 82 .. 2% of 'the- USA total and were 4.6 cimes grea~~r 
than -chose from Georges Bank (Tables 18 and 19). 

Trends in the nominal catch have generally p3..l.-a.lleled trends in the ~FS . 
offshore autumn research survey bott:om 'trawl weight: per tow indices (Figure 16). 
Since 1974,. the' a.utumn indices have tended to annually increase.. The 1980 index 
of 11 .. 01 kg/tow. is the highes-r: L"1 tile- IS-year- survey time series implying that: 
Gulf ofMain.e .American plaice biomass is a't a record-high level. 
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Figure 16. COI!.'Zmercial landings and indices of abundance ~f-rom au-o.mm research vessel 
surveys for American plaice- from the Gulf of Maine area. 
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..;_-.~ __ ~~_~_~ lo'tal nominal comme-reial carc.~ in 1980 was 2,45'8 _t, 6!~J:....~Ss,_ .. tilan_jJl.~J .. u9.-, ___ c~=--__ .~-~ 
(Tabl~- 19) 3 and. the s~ond h:ighes't. annual ca-:ch since 19iO (Figure 1 i). _Less tilan 

-sa -: we~ ~aken by foreign e£fott" in 1980" Altilough 'eo tal annual landings 
doubled. be't7J1een· 19·i4 an-d. 1980» the 1980 nominal ca-ec:h :.remained below 'the- tleak 
ca~clles oaserfed during: 1964 through 1910 r ... hiclt. TI/ere followed by declines" L"1 

__________ ~_ot:h re:lative- abundance m-d )'ie-lei (Figu:re~ 17). _~-_~ ~_~ ~-~_,~~--~-_~---~_ ~~ __ -_~~.-~"_c ___ ~_~_~ _____ >'_~~~-_ 

Au'tUm'n bottom. o:awl surtey indi.ces sinc~ 1914 ha.ve~ ~t:rend.ed u"Cward.. Tne 
-~-~~ ----19"80 index o-f J .. z. ki/~w; is. t..'le: titi.rd 1arges-e. value inT!..~~c--surrer:-ti~m&~-s~.erie"S-~'~-~ _~~='~o __ ~=_~=_ 

and 1!...~e" highes:r: obse'r"led since 1966 (Figu...-e' 1 iJ. rne- survey da"ta suggest: tha1: 
American plaiC!t- abtmdance on' Georges Bank has. markedly -improved iIL recent yea...-s 
and is: C"~nt:ly app:roac..~in-g; his~oric:allT high levels. 
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~~ITCH F LQIJND ER 

'The witch flounder (Glyptocephalus cynoglassus) is' common throughout the 
Gulf of Maine and also occurs in deeper areas on and adjacent to Georges Bank 
and along the- shelf edge as far south as Cape Hatteras. Research vessel sur­
vey da.ta suggest that the Gulf of Maine population may be rela:tively discrete 
from pOpUlations in other areas .. Witch flounder appear to_be sedentary in 
habit", preferringmoa.era:tely deep siruations;few fish are taken shoaler than 
30 m. and most. are caught between 90-275 m.. Spawning oc~~.in_late spring 
ax:td summer.. Wi tch flounder a.ttain lengths upwards of 60 em ~."d weight:s of 
~pproximately 2 kg. 

Since 1960» the USAca.tc:h has been distributed almost evenly between 
Georges Bank and the Gulf of Maine, a1 though in recent years most of the USA 
catch has c.ome from t..he latt:er area e Canadian landings from both areas ha.ve 
been minor (<:100 tons annually).. Distant-water fleets __ o.c;c.asionally made sig-

- nificant- catches on Georges-Bank (averagj.ng 2,600 tons in 1971-1972) bu"t since 
implementation of FCMA in 1977 distant-water fleet c:a1:ches have been negligi­
ble.. The total Georges Bank .... Gu1£ of Maine catch increased __ from 1:1 000 tons 
in 1961 to an annual average of S J 700 tons in 1971-1972 and subsequently 
dropped to 1,800 tons in 1976 (Table 20 and Figure 18). Since that yeax, land­
ings have fluc~.J.ated around an average of 3,100 tons.. There is no recreational 
fishery for thi~ species .. 

Both spring: and autumn survey indices suggest. declines in abtmdance dur­
ing t..~e early to mid-1970"s .. i ... e .. the spring index declined from. 6. Z kg in 
197! to 2.8 kg-- in 1975 -' while the autumn index de·clined from an average of-
402 kg in 1969-1910 to 1~0 kg in 1976. Subsequent spring index values have 
increased more or less continually from 1 .. 88 kg in 1977 to 6 .. 2 kg in 1981; 
the au:tumn survey index increased. sharply to :L6 kg in 1977 and subsequently 
averaged 2.4. kg (Figure 18).. --

For additional' in.formation, see: 

Lange, A .. M.!., and F.E. Lux. MS 1918. Review of t.he other flounder stocks 
(win:ter. flounder, American p lrice-, wi t'c.h flounder and windowpane floun­
der) off the Northeast United States, August 1978. ~at.. Mar. Fish .. 
Serv .. , Woods Hole,.. Lab .. Ref. Doc. No. 18-44, S3 p. 
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~f!N1'ER FLOUNDE.~ 

The winter flounder, Pseuaapleuxonectes americanus~ is distributed 
along, the Atlantic coast of North America from Labrador to Georgia. and is 
most ab'Wlci.ant from the Gulf o·f St. Lawrence to Chesapeake Bay.. Winter 
flounder are. typically exploi ted in c.oasu.l waters and offshore shoa.l areas, 
part.icularly Georges Bank and Nan't'uCket Shoals. Migration pa.tterns of win­
ter flounder are' generally local ized, however, small sca.le seasonal move­
ments do· occur. Analyses of meristic chara.c.teristics also indicate that 
discrete winter flotmder groups may exist.. Spawning occurs in shallow 
estuarine wa.ters from mid-winter to early spring with fish tending to re­
'turn to the same spawning. locations in consecutive years.. There is evi­
dence that spawning a.ctivi~y on Georges·Bank coincides with reproduction 
in coastal loca.tions and that the Georges Bank group is self-sustaining. 

The US commercial catch of winter flounder was 17,400 MT in 1980 
Crable 21).. Landings ha.ve recently increased after a. period of low yield 
from 1972-1976 (Figure 19). The 1977-1979 average yield of 11,800 tons 
indicates a recovery to the catch levels sustained during 1965-1971, a. 
period of rela:tively high yield. Estimated foreign landings of winter 
flotmder in 1980. was 44 tons, taken entirely by Canadianvesse1s. Land­
ings of winter flounder-by foreign vessels have been nominal since the 
incept:ion of the FCM.~.. The estimated recreational cat.ch of winter flcnm­
der in 1979 was 7~ 500 tons" in sharp conttast to 't.ti.e 1974. recre9-tiona.l 
fishing survey est:ima:te of IS ,831' tons. ine lower estimate for t..i.e recen't 
recreational survey may be due to improved sampling design; accordingly 
previous estimates of recreational catch should betrea:ted wit..;' caution. 

The spring bottom trawl survey index for winter flounder increased in 
1980 to a .. 84 kg over the 1919 index of a .42 kg. The 19aOaut'Ulml. su:rvey in- . 
dex remained constant at 1.10 kg from 1.69 kg in 1979. Survey indices in­
dicate a general inc~ase in. relative abundance during lS16-1978 following 
a period of low a.pparent abundance during 1910-1975. 

Recent: estima.tes of fishing:' mortality from commercial information a.re 
also not available.. Howe and Coates (1975) provided an e$timate of F ::: 
0.21 based on tag re·tu:t:'!l data for winter flounder marked and released from 

'1964-1966 off Massachuset:ts .. 

Prior to' 1979 J w.in'ter flounder we-re assessed co llectively wi tJ." Ameri­
can plaice'~ rit.c.h flounder.~ and windowpane flounder (Lange an4,.Lu.."'C 1978) .. 
At'tempu a--roe cu:rrent:ly being: made to assess each species separately and 
to improve the data base a.vailable. 

-~~- For' addi -eional in:roT'mati.on see: 

Howe,. A.R .. , and P· .. G ... Coates. 1975. l'linter flounder movem.ents, grow'th and 
mortality aiMass.achu.se-e-l..S·. Trans .. Am ... Fish .. Soc 0 104: 13-29. 

Lan ge' l' A. M .. r .. ~ and F·. E. Lux.. 1918° .. Revi ew 0 f the :o:'the1: f1 otmder:: s to cks 
(win'ter flounder, American: plaice, wi tr:..1; flounder, and. windowpane 
flotmder) 0.££ the- Nor:t.i.eas~ United. States, August 1978. NMFS; North­
east Fisheries Center-, Woods HO.le La.boratory. Labora:tory Reference 
No .. 78 ... 44 .. 
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A~'fl"IC HERRING 

The A-elan:t:ic herring, Clupea har~ngus harengus, is a pelagic: schooling 
species dis"tribu~ed in. the N()rtilwes~ At:lantic. from. Cape' Ha;t'teras to Labrador", 
Adult A-elan:tic herringtmdereake- extensive seasonal movemen'tS although migra-
"tor}" pathways have nat. been tot:ally de£ined.. Ju.veniles (ages 1 ... 3) move inshore 
in spring and are vulnerable to coa.su~ fisheries along ~i.ecoasts o£ Maine 
and. New Brunswic..'< tltrough la:te au'tUlml.. ..~ offshore £a.ll migration occurs with 
some evidence of a. gene-ral sou"thwesterly dispersal.. Differences in. meristic. 
counts,. relative frequencies of parasi.te infes:tation,. and ent1"]l~._frequencies 
have been used 1:0 ident*f'y stock components" 'Recent taggi~g e.xperiments have 
demonstrated intermixture of stocKs' among a.reas .. · Herring 'begin to ·1l1a.ture at age 3 .. 
however .. most: are not sexually matu:r:e un-:il a.ge 4-5.. Spawning principally 
occu:rs du...-ing la.te August: in the northern Gulf of Maine and in OC1:ober L" 
t..~e sQu'then Gulf and Ge'Orges Ban...1(.. The eggs are demersal and typically a.:re 
loca:ted on gravel/roc..'<. subs'tl:a"tes.. Prima:ry Si'awn~g locations off me nor=h-
east: coas"t: of the U .. S.. inc:~ude Jeffreys Ledge' in t:he sou't..l-twesten Gulf ·of 
Maine~ Georges Sank., md. Nantucket Shoals.. A sa.:rdine- fishery for juvenile 
he..l.:rillg has operated a.long the Maine' coast sL1'lce 1875; predominate gear types 
in this fishery ce s'top seines and weirs.. Fisheries for adult (age 4+) herring 
undenlent signi.ficant development in u~e westem Gulf of Maine and, Georges, Bank 
dttring the latter pare of 'the 196{jf s. These fisheries were regula:ted under 
I~ during lSi2-71 and by ~~e New England Fisheries Managemen~ Council since 
1971 ... 

Maine Coas~al Fishery 

Herring landings along the Maine coast averaged 63,500 MT during 1950-60 
and. declined. during 1964-75 to' 1S'~OOa Mr. E.."'tcep-e for the 1970 year class" 
nearly all ye4r classes: were below a.verage in abundance over this period. 
Landings subsequent:ly increased t.o 40,200 MT in 19i9 and 4S,900 MT in 1980 due 
to. the good. 1916 and 19,11' year c:l.assas.. rne 1980 yie'ld was t..1te highest sinc:.~ 
1963'.. The- 1917 yeu' class comprised 58% of tota.l landings in "th.e Maine coast 
fishe-ry in 1980.. In con:t::rast, the- 1918 year. class conttl.bu"ted 20% -eo ~~::,.tal 
yield.; tile coas:tal fishery is t:ypica.lly selec'ti va fen:' age' Z he~fg. Fixed 
gear. (s-eop: sei.."'les: and llleirs,) aCC:OUllted. for 1S% o£ the 1980 yield along the. 
Maine- coas-e. 

)~eS1!enn Gulf of Maine: Fishery 

I.a:aclings from the Wes-tern Gu.lf of Maine- and. NArO Subareas SZ and 6 
peaked in 1912 at 45,.100 MT and subsequently d.eclined. to a. mean leva 1 of 
2~~ 190 MT' du...~g~ 1913';' 79; bef~ increasing- 'eO 37,100 M'!' in. 1980-__ rite 1916 . 
and 1917 ye~ classes ccn~buzed 53%· ~. 13% r~spec~vely -eo to-eal landings 
in ~us fishery in lS80.. SPalrtltillg s"eock size- (age-· ~.p) J d.e'tentined by vitt.J.al-­
papulation:. analysis·, de:c:=eased. from. an a.ve:r~e of 146,000 M'!", during 1961-11 to 
40,4QO :'!T in 1919 (Figu:re. 20). Wit.h recr:li men'!: of the- 3"t.rong 1~16 ye·a,r class, es-ci.­
!l1a1:ed spawning- S1!oc..~ bicmas's inc::e-ased eo 85,00 MT in 1980.. 'fear clas'ses 
1977 and. 19-19 appe3r' 1;0 be be1:ter thalt. average- in abundance whic..!i provides 
ti.:a:'dler op-ti.mi.sm: for s"f;ock. recovery-.. A rec:!n1: his"tcn:y of landings and man-
agemen1: is provider:i in Table- Z1 .. 
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Georges Bank ~ishery 

TIle fishery for herring on Georges Bank was ini-eiat:S<!:i L", 1961 witil in­
creased foreign. fishing. ac'tivi'ty of£ the northeast: coast of the Uni t:ed States. 
L.mdings peaked in 1968 a-e 373 11 600 MT and subsaquen'tly declined during 1970-
76 to 43 ~SOO Mr with a. comple-ee' s"tock collapse in. 1917.. Spawning s'\:ock size 
(age 4.) iilaeased from 300,000 Mr in 1961 to nearly 1 ,200 ~OOO ~rr in 1961. 
Spawning s1!ocksi:ed.eclined. s"teadily during 1961-11 -eo extremely low levels 
(Figu:re- 21)" Tb.~& has been no fishery for Atla.-t1:ic he't"I"ing on Georges Bank 
since th.is collapse.. !n-eerrelatior.ships among s\:oc..~s have not been clearly 
resolved.. R.ecent landings and mana.gement: . info:::mat.ion are provided in Ta.ble 
Z3. 

For furthe~ information see: 

Ant:hony~ V ... r:. .. J- G.:r" Wa:ring and M .. J e. Fo.ga.r'tY.. 1981.. Sta~ o~ herrin~st:ocks of 
the Gulf of Maine a.....--ea for' 1981.. National Marine Fl.Shenes Servl.c.e, Ncn:· ..... 1.-
east. Fisheries Center, Woods Hole Lab o:r:a:to rj, Woods Hole; MA.. Labo-::atory 
Reference Cocumen:t No.. 81-20 .. 

AnthonYJ> V.,C .. and G.,T .. ?faring.. 1980.. A review of the he:.:L~~ fisheries p the~ 
assessment and managemen-e in the Georges Sank-Gul£ or Maine' area. roce :_ 
ings of the .. Uaska Hening Symposium Alaska.. Sea GJ:m't Repo-re 80-4 pp 115-11/. 
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ATtANTIC MACKEREL 

Atlantic mackerel, (Sccmber sc~brus), is a fast swimming, pelagic; 
schooling species distributed in the Northwest Atlantic between Labrador 
and North Carolina... There are· two maj or spa.wning components of this pop­
ulation, a southern group whi~~ spawns primarily in the New York Bight in 
April-,,\!ay and. a northern group which spawns in the Gulf of St .. Lavn:ence 
during Jtme-July" Overwintering and apparent mixing of both groups occurs 
between Sable' Island (off Nova Scotia) and Cape Ha-tteras wit.h extensive 
nottherly inshore spring and southerly offshore fall migrations to and 
from spa,\ffling and summering grounds.. Ma."timum length is about 41 em (fork 
length) although larger individuals are occasionally observed. Sexual 
maturity begins at age 2 and is generally completed by age 30 M~~imum age 
is approximately 20 years. The mackerel resource in the Northwest Atlantic, 
after being fished heavily in the early 1970 f s by distant-wa.ter fleets and 
declining sha....""1'ly in abundance, has been increasing slow ly since 1978 .. 

The international catc..r, of mackerel in the Northwest At.lantic decreased 
from 36,000 t in 1919 to an estimated 29~300 t in 1980 Crable 24). Tne 
1980 catch was only about 7% of the peak haxvest of 430 3 400 t reported in 
1913 (Figure· 22).. US commercial landings increased about 35% from 1,990 t 
in 1919 to Z,083 t in 1980, the highest since 1970.. The US recrea.tional 
catch was estimated to be about 3,900 t J compared to 3,315 t: in 1979. Cana­
dian landings decreased 27% from 30,244 t in 1979 to 22:J 136 t in 1980 ~ and 
a.ccounted for about 16% of the international total.. Most of the decrease 
in the Canadian catch occu::r:t"ed in the- Newfoundland area, due· primarily to· 
the lack o£ ma.-rke'ting and processing capa.ci ty.. The distan1:-water-flee-t 
catch in 1980 was SSg t$' compared to 440 t in 1979 a...~d a high. of S96,800 t 
in 1913" 

Fish from the 1914· yea:r· c.lass. (age 6) comprised 28% of the international 
catch in numbers in 1980 J. followed by the· 1918 year' class (a.ge 2J with 22%, 
t..~e 1975 year class (age SJ with 14%:. and the 1973 year class (?-ge 7) with 
10%. The 1980 Cmadian catch consis1!ed of 36% 1974 year-class J 18% 1975 year-

. clas-s, 15% 1918 year-class, and 12% 1913 year-class fish.. The. US commercial 
catch was 66% 1918 year-clasS fish, whereas the US recrea-eional c~~ __ C.9Il:' __ ~ __ _ 

tained a higher proportion of older fish than any of the commercia.l -catches--, 
with the 1969 (age 11) and 1967 (age 13) year' classes contributing 26% and 
18% 'J respective ly .. 

During January-t'l4a:rch 1981, Polish vessels caught ab9Ut.A·,OOO t of .. _ 
mackerel in t:he- New Y'ork Bight.. Fish from the 1914 3.&""ld T97S- year classes­
comprised 28% and 21% of that ca1:clt~ respectively" followed by the 19I3 
year class with 11% and. the 1975 year class with 9% .. 

The catch-per-tow index for mac..~erel from the· NEFC spring. bottom trawl 
survey increased fran 0 .. .35. kg in 1980 to 1 .. 84 kg in. 1981, the highest in­
dex since 1971. : The autumn su:rvey cat:ch-per-tow· index remained tmchang.ed 
from 1979-· to 1980; bo'th years were above- the levels of the mid-1910 f s. The­
US commercial catch.~per-day index increased markedly from. 0", 69 t in ISiS to 



1.42 t in 1980; however, over sot of'the 1980 value was du.e to the 1978 
yea:r class which was estimated to be only 10% recruited. to the fishery. 
US catch per day on ages estimated. to be 100% rec:rui ted to the fishery 
declined from 0.65 t in 1979 to 0.54 t in 1980 .. 

Fishing mortality CF) at ages 100% recruited tothefishe-ry in 1980 
(a.ges 4 and older) was estimated to be 0 .. 07.. Results from vir1:ual popu­
lation analysis, assuming na~al mortality eM) of 0.30, indicate that F 
at fully .... recruited ages increased from 0 .. 04 in 1962-1964 to 0 .. 44 in 1976 
and then decreased to 0.06 in 1978.. F decreased s lightly from 0 .. 08 in 

.1979 to 0.07 in 1980. FO.l for mackerel is 0.40. 

Commercial fishery and research vesse 1 bottom trawl survey da.ta indi­
cat:e weak 1975 ... 1971 and 1979 year classes and an avera:ge 1978 year class 
which presently appears to be about the· same strength as the 1973-1974 year 
classes.. The 1980 year class, although presently estima.ted to be about. half 
the size· of the 1978 year class, is about 4 times larger than the mean: of 
the weak 1975-1977 and 1979 year classes .. 

Total. stock biomass (ages 1 and older) declined from an estimated 
2,300,OO~O t in 1970-1911 to about: 580,000 t. in 1918 and subsequently im ... 
proved to 780,000 t at the beginning of 1981. Spawning sto~~ biomass (50% 
of age 2_ and 100% of ages :) and older) decreas ed from-about 2,300, 000 t L" 
1971 -to 470, 000 t in 1979 followed by an increase 1:0650,,000 t in 1981 .. 

A 1981 cat;ch varying be't';lieen. 30 J 000 and 100·, 000 -t. would ·resul t in a. 
fishing mortality rate (ages 4 and older) of 0 .. 06 to 0 .. -22 and leave a 
spawning. stock biomass in 1982· ranging from 659,000 (2% Increase from 1981) 
to 597, 000 t (8% decrease from 1981).. -

Proj ected catches for 1982 a't" an F of 0 .. 05 would. va:ry rrom._28 Jl sao 
(assuming: a 1981 catch of 30,000 t) to 2S, 700 t (assuiiUng a 19.81-catc..~- of 
100,000 t) and leave a spawning stock biomass in 1983 ranging frOm 3% 
higher to 5%. lower than in 1981 and from 1 to 3%· higher than in 1982 .. 
Fishing: mortality a;t. the FO.1 level (0., 40) in 1982 wo~l~ p:rodu.c~.· catches 
ranging~ from. 197, 000 (assuming a 1981 catch of 30, 000-. t.). to 178,000_ t 
(assuming a 1981. ca'tch of 100,000 t) and reduce t.~e· spawning.· stock biomass 
20-2.6% from 19·81 'to 1983. and 20-22% from· 1982 'to 1983.. . 

For_ addi'tional infor.nation see: 
.­

-'.......--~ - -. 

.­-- -. - - -

Anderson, E .. D., 1981.. Status of the Northwest: Atlantl:c:-m-ackerels:e·ock -
1981... NMFS,_ NEFC, Woods: Hole Lab .. Ref .. NOe 81-38, p .. 
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RIVER HERRING 

The river herring fishery is based primarily on two species, alewife, 
(Alosa. ps~udoha.rengus) and blueback herring (Am aestivalis).. Alewives occur 
from Nova Scotia. 'Co North Carolina; the' range of blueback herring extends 
from. Nova Scotia. to Florida.. Both species are a.:nadromous, undergoing upstream 
spawning migrations during spring, and both species become mature at ages III 
through V, with age IV dominant.. Alewives have been reponed to live up to 10 
years, reaching a m.a..timinu (total) length of 36 cm; blueback herring live for 
about 1 or 8 years J reaching a. maximum length of between 31 and 33 em .. 

This fishery is 9ne of the oldest in North Arnerica, and \l4oas exclusively a USA 
inshore fishery tL."'1til 1967. The USA nominal caten averaged 24 J 300 tons annually 
bet'f'leen 1964 and 1969 J and over 87% of this was taken from the Middle Atlantic area. 
USA nominal catches subsequently declined greatly following entrance of distant­
water fleets» and this trend has cont:inued in recent years (Table 2S and Figure 
23). USA nominal catches in f979 and 1980 were 4,400· and 4,800 tans, respectively. 
Nominal ca.tches by foreign vessels ranged from 20:J 000-36 J 000 tons annually betw'een 
1968 and 19-11; over 73% of the total was "taken from the Georges -Bank - Southern 
New England area., and the remainder was i:ak.en off Chesapeake Ba.y. The distant­
!liat.er-fleet harles't has been n~glible since 1976. 

The recreational catch of river herring is presumed to be of minor impor­
tance compared to the commercialha.rvest, 301 t.hough da:ta on this aspect of the 

. fishery are lacking g. 

An MSY estimate of 23,000 ... 28,000 tons has been determin:ed for the river 
herring resource extending from' the Gulf of Maine to' Cape Hatteras by scientists 
at· the Virginia Institute of Marine' Science (Hoagman et al. 1973). However, 
stock size in recent years a-ppears to have been depressed considerably belaw 
the MSY level. The USA fishery has become increasingly dependent on. a.. smaller 
number of year-classes.. Historically J a.ge s-s fish were usually well represent.ed 
in USA nomina.l catcl1.es, but in 1974 and 1975 t.he USA fishery became increasingly 
dependent upon 3 year old fish.. Since' then~ howe-ver J recruitment of .3 year old 
~ish. has been very poor although juvenile a.bundance increased from 1977 to 1978 
in both Virginia.. and Natth Carolina.. A consequence of recen"t low recruitment 
levels has been a gradual.. increase in mean age of adult river' herring in the 

.. Virginia area. (Johnson. e1: al .. 19:79) .. 

NMFS spring bottom trawl surveys indicate an increase in abtmdance in the 
Middle' Atlantic area. since 1975" In. the Southern New Engla..'I'ld-Georges Bank·~­
gion~' spring. survey indices have' been relatively s.table between 1968= ~aiid 1980, 
whi~e a g:radual, but: consistent,. inc:rease in abmldance appears evident for the 
Gulf of Maine, especially sincS' 1911 .. 

The smaller a.lewife~ fisherie's, in coas-eal waters of the Gulf of Maille do 
not appear' to have. been affec'ted. bydistant-w,ater-fleet fishing; and increased 
abtmd.ance has. been r~orted in many rivers in recent years. 



For addi~ional informa~ion see: 

Hoagma.n~ ?f.J .. , J .. V. Meniner,. R ... St .. Pierre, and i'l .. t .. ~Wilson. 1.913 .. Biology 
and ~gement of River Herring and ~aa.d in Virginia... Virginia..AfC 7 ... 1 
to 7-3. Completion Report.. . 

JOhnsOIlJP He B .. et. al.. 1919.. Biology- and Management: o:E" Mid-At:la.n:t:ic Anadromous 
Fishes Under E..ttended Jurisdict:ion.. Nonh Carolina-Virginia APeS 9-2 .. -

Walton, C .. J. 198Q.. Population Biology and Management of the Alewife (Alosa 
pseudoharen&U7!) in Maine.. MaineAFC-21-1 .. 

'fable. zs: ~p Cc~a.wt ad=. ~1UJ md. =na.~ i .. ni::n:,:~.=i"ln> to-r dYer 
&.~~ (3J.ewii~ m1t oll.:ahad:.. ~U":""~~ bm Q~ Gw..: of ~-tUn. :0 C=e 
Ha:::~.. -

us ~d.~ I.~i:S 

CQ~3.l l..md.inp. 

ra~~p 

ro~:tl aJ.lQ~l~ =1!Q 

19i~ 

tl.l 

- ~ ~ .... 
16 .• S 

1976 

la .• S O .. S 

soa L$ 

1 ... 0. 3 • .3' 

197'i lS13 1919 

-

6 .. ~ S.i :./..":' 

OQ:! (i~dl O.ol. 

~ "F' 
~ .. $-.7 ":',J. 

1980 

4. • .1 

ct.0 1 

4..3 

--. 



60 n
-

50·-

..,. 

§ ~O·-
~ a 
t- 30 B_ 

§ 
?Om-

10 

t ~_ 

RIVER HERRING 
MAINE.-- CAPE HATTERAS 

QI 80 1964 14 10 . 16 66 60 10 12 

figlU'i 23
11 

\ " 

1,1 

YEA n' 

l~pdtng4 o~ river herring (aiewive~ ~nd ~lueback h«H'ring) 
f{'om :;tho Grl f 1 of ;Maine :, a'rea to CaP9 Uatt~ras. 

Ii ',> 

! 

u 

I' 

I 
~ 
N 
8 



-63-.. 

SCUP 

Scup J Stenotomus chrysops J occur primarily in the Mid";A~lantic Bight 
from Cape. Cod t.aCape Hatteras. Seasonal migrations oc.cur during spring and 
au-eumn; in. summer, scup are common in inshore waters from Massachusetts to 
Virginia., while in wint.erscup are fOtllld in offshore waters between Hudson 
Canyon and Cape Ha.tt.eras a.t deptils ranging from 10 to 180 m. Sexual maturity 
isessent.ially complete at a.ge Z; spawning occu.rs during summer m.on~hs. 
AI though scup of 15-20 years a£age have been recorded; recent catches have 
been dominated by age 2-:5 fish.. Scup a;ct.ain a maximum leng-ch of about 40 em .. 
Tagging studies h~ve indicated. the possibility of a southern New England stock 
and another stock extending south from New' Jersey. 

The ~otaI annual commercial nominal cat~~ fluctuated between 18,000 and 
22,000 tons during 1953-63.p but declined to 4,000-5,000 tons during the 
early 19-10 t s (Table 26 and Figure 24.).. Reported nominal catches by dist:ant­
wa:ter fleets pea..l<:ed at: 5,900 t'ons in 196.3, but declined t:o less than 100 tons 
af-cer 19150 The recreational catch also declined from an es'timated 7,600 
tons in 1960 to 1,800 tons in 1974; an estimate of 2,425 tons has been obtained 

. for' 19190 In general, the estima:eed recreational catch represent:s app!'Oximately 
20-40% of the reponed total catch in those years· for which comparisons are 
available. 

Since the early- 1970 F s, the USA nomina.l catch has stea.dily increased 
and has exceeded 8 ~OOO tons each year since 1917. The 1979 and 1980 nominal 
ca-ech equalled 8$,7QO and 8,500 tons respectively. Most of the recent increase 
is a:t1:ribu'table to increased fixed gear and o'tter t"I"awl la...T'!dings in the 
soutitern New England-New Je'rsey axea. ine Virginia winter trawl fishery, 
which has previously produce~ landings in excess of S ",000 tons annually., now 
yields less than sao tons per year.. 'The proportion of the t01:al- scup -nominal 
ca-ech taken by the' Virginia fishery has declined from 40 ... 6-0%' prior to 1967 
to less. man: 1S% since 191! G. Al though the amount: of effottexpended in cilis 
fishery has con~ued to rise, so~p landings have remained a~ his~orically low 
levels. In New Jersey, tile purse seine: fishery 3 which annually accoUnt.ed for 
up to z,sao tons prior' to 1964 .. is now non-exist.ent, and the pound net fishery, 
which formerly pr.oduced about 13000 tons per year, is now negligible. 

Catch per unit effOtt of sou'them ~ew England o"t.t.er t:rawlers increased. 
f:rom2.4. tons per day' in 19.11 to 8.0 tons' in 1975 but declined t.o 6.4. t,ons in 
1980 Q Age composition dan indicat:e 'tha.t me 1975 and 1917 year classes have 
dominated recent: landings.. NMFS au:tumn bottom t.rawl suneys also indicate 
increased abundance in the soutilern New England area in recen~ years. In the 
Middle Atlantic. a.rea». spring surveys show. verf little change.~in....rela:t.iy<e.~_~. _~,~.~_~ _____ ~_~._ 
abundance' since. 1968 ". However 2- no da'ta are. availab Ie- for earlier years when 
scup was a major- componen:'t: or the winter trawl fishery in the Middle 
Atlantic. 
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P1:eliminary estima.:tes based on SUJ.,-vey da-ea indica.~e an increase in 
to-cal monallty front the mid-1960's to tile la;te 1960's ... early 1970's 
followed by a. detc::rease in tile mid-la.te 1970' s. Available evidence seems to 
indica1:e tila;t: tile overa.ll sCt.1l res·ouree is p-robab ly Qeing r..llly exp loi ted) 
wi th the sou1:he'm s'tock more sa than the notthem S1!oc..~ .. 

for a.d.ditional info~tion see: 

Mayo. R .. K., 1981.. An a.ssessmen"t of the scup, Stenot:omus chrrso~s" st:ocks 
in the sout:hem New England and Middle Atlantic regions . NMFS 11 NEFC, 

: Woods Hole Lab .. Ref .. No. 81- (In prepara:tion) .. 
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BUTI'ERFISH 

The butterfish, Peprilus triacanthus (Peck), is found along the Atlantic 
coast. of North America :from Newfotmdland. to Florida,. and is commercially im­
portant between CapeHat'te1:aSarui Southern New England... No-rih of Cape Hat­
t:e:ras, butte:rfish mig:rateinshore and. northward. during the summer and offshore 

. to the edge of the continental shelf in la.te autumn as northern inshore waters 
cool .. 

Spawning .takes place chiefly during the summer months, with the peak in 
July... Butterfish begin recruiting to the spawning stock at the end of their 
second year co The maximum recorded age for this species is 6 years, but few 
fish are seen beyond age 3. Natural mortality is considered to be high (M = 
0.8) .. 

The reported interna.:t.l.onalcatch. ~llcrea.sed from 3,6.76 t: in 1979 to 6,062 t 
in 1980 (Table 21). The intem.a;tional catch was as high as 19,500 t in 1973, 
most of it tUen· by distant-wa:ter-fleets in conjtmc1:ion with their squid fish .... 
eries.. US landings increased nearly 86% hom Z, 831 t in 1919- to 5 ~ 262 t in 
1980 JI the highest catch. ever reported by 'the US.. The distant-water-fleet catch 
decreased sligh1:ly from 845 tin 19-19 to 800 t in 1980" 

The catch-per.-tow index (all ages) from the NEFC autumn bo't~om ~rawl s~/ey 
increased 16% from 17 e 8 kg in 1979 to 2006 kg in 1980 , the high.est index observed 
in ~~e. time-series (Figure 25). This increase reflec~s the recrui~ent of 
the strong 1979 and 1980 year cla.sses. The rec:rui1:ment index (ntmlber per tow -: 
at age' 0) from the 1980 autumn survey C 22.3 ) was 44% less than- the 1979 index"­
( :i9S ) J but was still the: second highest: index in. the time .... series (1968-19800;. ~ 

Distan't-water-flee~ catcnes in 1980 were dominated by age a fish, whereas 
US catches contained largely' age 1 and older fish... Survey results indica:te 
that the btttte:rfish s"to:ck is presently at a relatively high level of abundance 
due to the presence of the: s'ttOng 1979 and 1980 year classes. Because of the 
estimated high na"tUra;l mortality rate for' this species (M :: O. 8) ~ these two 

. year classes will contribute· substantially to the catch only through 1983. 

For a.ddi-tional. in£orma'tion see: 

Wa.ri.ng~ GoT., and EeO. Anderson.. 1.981·. Status of the Northwestent Ar:lantic 
but"terlish s·tock~ Augus1:. 1981.. NMFS,. NEFC, Woods Hole:::Lab .. Ref .. No. 81-
21, 2S p .. 
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BWEFISH 

.~.-- . -. ~ 

'the bluefish (Poma:t:OTllUS sal ta:trix) is a migratory, pelagic species 
fOtmd throughout: 'the: worldinmos1:'temperate and w~tempera1:~_ coastal 
regions except tile eastern Pacific. Along the Atlantic coas1: 0-£ the US, 
bluefish are found from Nova Scotia. to Texas It moving northward. __ i!t.the 
spring and stmm'ler and southward in the autumn and winter.. Based on re­
sults from. various studies, two and possibly more separate stocks exist 
along the Atlantic coast. Blue~':ish ar~ ferocious predators, f~eding on 
a. wide variety of fish and invertebrates:l and reaching ages of about 15 
years and si zes in excess of 100 em. in leng-th and 12 kg in weight-.. 

Bluefish has become perhaps the most important species to_the mari..lle 
recrea.tional fishery along tile Atlantic. coast o£ 'the US in recent years 
for vuious. reasons»- including- the decreased abtmdance of other· desired 
species such as st-riped bass (Marone saxa1:ili.s). Toul catches (commer­
cial and es-eiJna,1:ed recreational) . from Maine 'to Florida. increased~-from 
about 12, 100 ~ in 1960 to 49,300 t in 19i9 (Table Z8 and Figure- 26-) . 
During this perlod~ estima1:ed recreational catches comprised.. about 89% of 
the to'tal annual catch. US commercial ca-eches increas-ed from 1,251 t in 
1960 tCl6,SOO t in 1980, with over 50% du:ring 1973-1980 coming from the 
Middle Atlantic area (New Jersey - Cape Hatteras) .. Precise levels of------ ----- -.---.-­
annual recreational. catch axe uncenain, although estimates obtained::-from. ,--
nationaL and regional saltwater angler S1.IrVeys indicate a pronounced in-
c:::ease since· 1960. The- es"tima'ted recreational catch far 1919- was a.bout 
43,800 t, with about 43%: cO.ming.ttom the- North Atlantic. area ~"e to New 
York) and·4-!%-· from the Middle:' Atl:'an:tic .. 

Relative- abundance indices for bluefish calculated from NEFC au'tumn 
b01:'tcmt trawl stc:Veys for the area from. Georges Bank to Cape Ha-e'teras under­
wen"t a. sharp increase from an average o£ 0,,08 kg per tow in 1967-1910 to 
an average of 0 .. 82 kg per tow during 1971-1980.. During the la't1:er' period, 
the index' vari.ed. b~~een Q.43" kg in 1980 to 1 .. 54 kg in 1914.. The abundance 
index de1:1ined 60% from 1979- (1 .. oa kg) to 1980 (0043' kg) J the lat:ter being 
t.he- lowes1: sinc~' 1910. The increase in' the index, since, the late 1960' s 
coincided with. a gener-~ war.ming 'trend north of Cape Ha:t:t:eras lP- so it: is 
unclear whether bluefish inc:eased in. absolute- abundance along the- entire 

. A'tlantic: C'oas1: or merely underwent a. northerly shift in disttibU1:ion from 
south to: north of Cape Ha1:te:ras in respons& to- increased water tempera'ttrr'es. 
The d~a.se in the- S'U:t!'Vey abtmdance index from. 1979 to 1980 may reflect: a 
drop' in. abundance, a, shift in distribution CJr' merely the usual year-to-year 

,,~~ ____ .~_ va:riabili-ey' of the survey ca'tches.. Nevertheless, the' deaease may be: --c:atISe;---=-~--~-~~ 
for concern .. 



. , 
Max;wlm sust:ainable yield.: estima:ees for bluefish a.long the enti=e 

Atla.:atic coast obtained from g,eneralized. stock p-rodu.ction model analysis 
averaged. 49,000 t.. Considering the limita:tions and. imprecise nature of 
the da:ta utilized in that: analysis:l the MSY estimate must be regarded as 
approximate.. The 191a-1980e.st~ates. of to'tal ca"t:cil were near the MSY 
level ~ indicating 'tha;t the st:ock may be fully exploited. Stock size may J 

1:herefo:re, decline in response to in~uedfishing p~ssu:re given tJ,i.e p1:'e­
sent· level of reauitment, and the obserred de-cline in the abundance index 

. in 1980: m.ay be in.dj.cat:ing the oegimting ofsuc..i. a dec:llne .. 

Anderson, EeD.. 1980.. A preliminary assessment of the status of bluefish 
(Pomatomus salt:a.tru) along the AtlUltic coast of the Unit:ed S'tates .. 
NMFS~ NEFC, Woods Hole Lab .. Ref .. No .. 80-30 J 2·9 p. 
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STRIPED BASS 

The s·trlped bass (Marone $a,xati,lis) is an anadromous species distributed 
along the Aelan1:ic coastttom northern ~lorida to the St .. Lawrence Estuary:; 
Cana.da; along the Gulf of Mexicofiom westem Florida. to eastern Louisiana.; 
and along the Pacific coast'. from Ensenada, Mexico, to British Columbia, Canada. 
Popula1:ions ha.ve been established in numerous inla,l"ld reservoirs and lakes 0 

Striped bass spawn from mid-Februa:ry in Florida until June or July in Canad.i.34~ 
waters» and from mid-Match to late July in California waters. Spa.wning occurs 0 

at: or nea.r the surface in fresh or nearly fresh waters at temperatures from 10 
to 23°C; peak spawning usually occurs between 15° and 20°C. Yolk-sac larvae 
(pro-larva.e) range from 2DO to 3 .. 7 mm TL (total length) at hatching. Larval 
feeding is usually initiated from 4 to 10 days aft.er hatching. At about 13 mm 
it, larval striped bass form small schools and move inshore; during their first 
summer» juvenile fish move downstream into higher salinity wat.ers in many areas .. 
Most: estuarine s'toc..b of st.riped bass a.long the Atlantic coast are involved in 
two types of migration: the upstream spring spawning migration and the offshore 
coastal migrations which apparently are not associa.:ted with spawning a.ctivity .. 
Male· striped bass reach sexual ma:tu:ri ty at' an earlier a.ge than females; most 
males are mature in their second year and females in their fourth or fifth year. 

Commercial landings of striped bass in the northeastern Uni't:ed Sta:tes 
(Maine to North Carolina) averaged 2,800 MTbetween 1929 and 1980, and 3,SOq MT 

_ bet.ween 1910 and 1980. Gill nets,. haul seines, and pound nets a.ccounted fo~ 
over 80 percent of tile commercial landings dttring this period.. Recreational 
landings· from Maine to North Carolina averaged an estimated 8,500 MT betwee1l 
1970·· iU!-d 1919 CTable' 29· } ~ In 1979 striped bass ranked numbe-r five in a. tabu.­
la:tion of species groups sough:t by recreational fishermen in the North Atlantic 
subregion (Maine to Connecticut) and number four in the mid-Atlantic subregion 
(New;~ York to Virginia) .. 

The coastal migratory S1:0ck of striped bass in the Northeast is largely 
main:tained . by periodic formation of dominant year class es .. The las"!: such. year 
class, the luges't in 26 years, occu:r:red in 1970 and. resulted in peak landings 

. in 1913·", The rapici dec.line· in landings since' 1913 is largely the result of 
low levels of recruitment, as evidenced by the annual young-of-the-year- a.OWl­
dance su:rveys in.. Maryland wa::te-rs of the Chesapeake Bay (Figuxe 27 ) . 

The' perceived decline in the coastal sttiped bass stocks from Maine to 
North Carolina stimula.ted inclusion of an: -amendment: to P '" to 96-118 (Anad:romous 
Fish~·C9nse:rvation Act:] which established an Emergency Striped Bass Study. 
The _s:tudy has: ~~o obj:ectives:: (1) to assess the' curren1: status of the stocks 
in 'the N~"eas't, including: the levels of exploiution; and (1.) to determine 
the possible: causes for' the decline in landings since 1913.. The- National. Mar­
ine Fisheries Service is pti.ma:rily re~onsible fer the· fL~~ objective and the 
U .. S.. Fish and. Wildlife- Service is primarily responsible fo-r~h. seG~..---'""Bes-ide5'-~~<~·~~­
in-house studies" the" Emergency Striped. Bass Study is conduc-eing inv~t:igations . 
through st::a'te' a.gencies and tmi ve:r:si ties .. 
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The white hake (Urophycis tenuis) is a. boreal species which is common 
in muddy bottom. situations throughout the Gulf of Maine. St:ock boundaries 

- are uncert;a.in~ a.lthough research vessel survey da.ta indicate the Gulf of 
Maine popula:t:ionto be more or less discrete from populations fu:r1:her east e 

Juveniles may be fotmd in shallow areas JI but adults are m.ost common at depths 
exceeding 120 III (they may, . however " move into shoaler areas for spawning in 
late winter and spring and inshore movement in autumn has also been reported) . 
Adults attain lengths of up to 120 em and weights of up to 18 kg. 

The USA white hake catch has been taken primari ly in the wes"tern Gulf of 
Maine (both incidentally to directed operations for oUier groundfish species 
and as an intended component in mixed fishery situations).. During 1968-19-80-, 
USA vessels a.cc.ounted for approxiInately 95% of the Gu.lf of Maine ... Georges 

.. -~. ~ -.'- - Bank.. white hake catch. Total landings increased from an annual a.verage of 
300 t.on.s during 1961-1968 to 4,200 tons in 1917-1978 (Ta.ble 30 and Figure 2.8) . 
Provisional sta;t:istics for 1979 and 1980 indicate landings of 3,400 tons and 
:3 JI 900 tons. respectively. Rec::r:eationa,l catches of white hake· have been neg­
ligible.. Smaller individuals a:re difficult: to distinguish from red ha...~e 
(Urophycis chuss), resulting in an un~"1own degree of bias in repor1:ed landings 
data .. 

There is· no evidence' that this stock is being adverse ly af£eceed by cur­
rent levels o.f exploitation.. Since 1971, commercia.l landings from Georges 
Bank and 1;he Gul£ of Maine ha.ve generally ranged be-eween 3-4,000 tons, with 
a gradual upward trend.. 'The NEFC spring su:rvey index flu.c"tUated. abou't an 
average of 1$:.1 kg from. 1913 ... 1977, declined to 5.0 kg in 1979, and. t..l-],en in ... 
creased very sharply' to 1909 kg' in 1981; the NEFC autumn survey index aver­
aged. 12.9--kg during 1969-197!; declined to 1 .. 2 kg in 1975, and sub.sequently 
rose to ~6 .. 7 kg in 1980, the highest. observed in tile time' series (Figure 18) . 

For additional. information see: 

Bigelow, H:..B .. , and W.C ... Schroeder. 1953e Fishes of the Gulf of Maine. U.S. 
_. Fish Wildl .. Serv.:; Fish Bull .. 53, 576 p .. 

Music..lt~ :I"A.. 1974. Seasonal di.sttibu'tion of sibling hakes, Urophycis c.huss 
and. U .. tenuis (Pisces, Gadidae) in New England.. Fish. Bull., U .. S .. , i2: 
481-495 ... 
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Th.e C"olSk (Brosme brosme) is 3; deepwa:t:er species which is found in 
rocky J ha..."""ti bottom ~as thJ:ough~t:. 'the Gulf of Maine, generally a. 1: dept..lots 
exceeding ZOO m. Spa.wning QCcu:n in. spring anci early summer,; juveniles 
move to Ute bot:tom a.t about: 5 em. in leng'th» where they become sedenta...-y 
.and n.~~er si'olitary inhabit... Individuals commonly att:ain. -leng-ehs of up 
t.o 80 em.and ~ights of up- to 4 .. 5 kg. Lit.tle is ·known rela.tive to stoc..~ 
s truc'tt.lre .. 

The bulk of the USA cs:tch in the Georges Bank - Gulf of Maine area has 
been. "taken in tile Gulf of Maine (65% of the 1960-1980 t:01:al).. Canada. accoun­
ted for 33% o£ 'the to-eal ca.-tdt during' this period» p:rac:tica.l1.y all of whic.lt 
was t:aken. on GeQrgesBmk... Ca.'t:cites- by distant-wa,t:el:" fleets ha.ve been neg­
ligible.. Recrea.tional catches tota.lled approxima.tely 100 tons in the 1974-
recrea.tiona.l fishery survey; h.owever, the 1919 survey indicated a. recrea.­
t.ional catch of only 40 tons II Total landings for the Georges Bank - Gulf of 
~f.a.ine area have been in the order of 1-2 »000 tons annua.lly since the mid-
1960' $; since 1977 ~. landings· ha:ve s'teadily inaeased (Table .31 and Figure 29) .. 
The m:::C spring survey index inCl:'eas~ m.ore or less ~on'tinually from-an-aver­
age of 1.6 kg in 1915-1976 to 4~S kg in 1981 (the highes~ value L~ this time 

. series); i:.I.i.e NEFC a:ut:umnsurvey ind.ex. has fluct".la1:ed considerably although 
since 1976 values have generally increased (Figure 29) .. 

Por additional information, see: 
--

Sigelow~ H .. B .. II md W .. C .. Schroeder.. 195;S .. - Fishes of ~i.e GlJ,l£ of Maine.' U.S. 
Fish Wildl.. Sen .. II Fish.. BUll. S! J 576 p .. 
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ATLANTIC WOLFF!S"'d 

Thewolffish (.13.na:rhichas luous)isa. coldwater species of relatively 
minor impar-eanc:e- in tileGul.f of Maine.. NEFC surveys ind.icat.~ populations 
on Georges Bank and in the- western Gulf of: Maine to be dis crete from group s 

- in t.t.~e Browns Sank ..... Scotian Shelf area. West of t.~e Scotian Shelf J abun­
dance appears to be highest in thesouthwest.em portion of t.."'e Gulf of 
Maine from.ref~y' s Ledge to 'the Great: South Chamel atdep1:hs of 80-120 m .. 
Wolffish ue sedentary andra:ther solitary in habit and papula:tiollS t:end to 
be ra:t:her loc:aliz~.. Lit1!le is known rela:r:iYe to the biology of this spe­
cies.. IndividualS may attain lengths of 150 c:u and weigh-esof perhaps 18 kg. 

-
Wolffish. have been taken primarily as by-ca:tch 9 -although the species may 

also be an intended component of ~~e ca.tch in certain mixed fishery situations. 
Increased landings in recent years suggest: tha.t cOOl.'1'1ercial int:erest. in this 
spe-cies may be increasing.. In the last t.'M'O decades USA vessels have 'taken 
77% of the 'tota.l Georges Bank - Gulf of MaL"le ca,:ch 8 11li th mos~ of the remain­
der going 'Co Canada.. Total landings ttom the Georges- Sank - Gulf of Maine.~ 
area increased from less than ZOO -eons in 1910 -eo 1,200 tons in 1980 Crable 
SZ md. F'igtJ.l:'e 30).. Research vessel survey indices have fluc:tua."ted wi-ehout a 
defini "toe· trend L" recent years .. 

Bigelow, H .. B .. , and. W.C .. Schroeder. 1953'. Fishes of'the G.ulf of Maine. U .. S .. t=ish. 
Wildl. Seri .. , ::ish .. Bull. S3, 516 p .. 
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TlLEFISH 

Tilef~sh (Lophola:tilus c:ham~leonticeps) are found along the outer con­
tinental shelf framNova Scotia to South America. They are relatively a.bun­
dan-e in the Southern New England-Middle Atlantic area, occurring at depths 
of 80 t.o 440 m, and are generally found in and around the submu_ine canyons 
where they occupy· burrows in t.a,;'e substrate.. Tilefish are rela.tively slow 
growing and long lived» with a. maximum observed length in excess of 110 em 
and a maximum observed age of 33 years. Sexua.l ma turi ty occurs at about 
age 6, with spawning from March to August. 

COmIllercial landingswe-re first recorded in 1915 (148 t); 4,500 t v,.;ere 
taken in 1916 (the largest annual catch to date):t but: only 5 t were report:ed 
in 1920.. rne fishery has undergone· several cycles since that time with 
catches increasing to a.. peak and then declining. Most recently, US landings 
increased from about 30 t in 1968-1969 to 3,.800 in 1919 (Table 33 and Figure 
31). Landings decreased slightly to about 3,700 t in 1980~ Longlines were 
the predominant gea:- used uo:ti 1 the early 1940' s; bottom trawls were the 
mos·"t c.ommonly-used gear from then tmtil the early 1970.' s, after which long-­
lines again were p-redominan:t. Since 1972, New Jersey ~has averaged about 10% 
of the annual landings, followed by New York and Rhode ~Sland. 

A recreational fishery for tilefish developed in~the Mid-Atlantic area. 
in the late 1960' s.. Annual catches were estimated to -have reached ~ ~i~ of 
several hundred tons in the early 1970' s J but declineci. sha...ry 1y in the-- la1:e 
1910 9 s. The NMFS Marine Recrea1:ional Fishery Statist~cs~ Survey indic~~ed no 

_ catch north of Cape: Hatteras in 1979. ~-

Reponed catches o.f't.ilefish by distant-water fleets have been small, 
never exceeding 12 t per year.. However, recent: information from the NMFS 

~ Foreign ·Fisheries Obse:rIer Program indicates that tile-fish were taken as by­
catch in 1978-1979; with annual catches possibly as high as SO-ISO "Co 

Fishing effort by domestic longliners has increased substantia.lly on 
tilefish since' the· early 1970' s. The number of vessels operating aut of 
New York and New· Jersey increased from.. five in 1974, tri- about:: 30 in 1980. In 
addition,. the ammmt. of gear fished per vessel also increased. Ca-:ch-per--

, tmit-effort declined fronl 1 .. 0 kg/hook in 1975 to 0 .. 3 kg/hook in 1918.. AI-
- = though ana.lyses are n01: c:omp le'te J indications axe· that:. catclt-per-uni t-effort 

~ continued to decline in 1919 and 1980 & 

Ave':t'agec size of the fish. in. the catch declined from 19i4 and the per-
centage·· of· imma~ fish increased. _~~·~~~= ___ r~ __ ~_~. ~'~---''"~~.~' ~-• .,.---

Reduction in. catch. rate and size- of fish are expected 'Nhen a fisher.! 
initia.lly develops on a stock. Since- the data base necessary for assessing 
the: S1:a:tus 0.£ this stock is presen1:ly limited, the implications and conse-· 
quences of these reducti.ons c:mncrt be- detemined. However, the increasing 
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ttend in catci1, and fishing effort and a. decrease L'l ca:tc:h-per-uni t-effort: 
and ave-r3.ge fish size are· cause for concern.. Cont:L-"ued collection of 5t3o­
tis1:ic:s and sampling data are neces'sa.:ry before a: comprehensive assessment: 
of this s~ock will, be possible. 

Far :further infomation see: 

Turner, S.C., E .. D.Anderson~ and 5 .. J .. Wilko 1981. A preliminary analysis 
of the status of the ti lefish popula.tion in. the Southern New England­
Middle Atlantic region,. NMFS, NEFC, Woods Hole Lab .. Ref .. Doc. No .. 81-
03; lap. 

1"=1$ 33. ~~ Cthcus~, a-c::::io:: eats) ;.nd.. ::tmas;em.n.~' u:~c.on ~ 
tils£i.itl :..= S~ M4IIW. E:lil2.'Wi me elut ~ti.d.oll!:l At:lmt:ic 'ilrSs.,. 
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SPINY D~IS"rl 

Spiny d.ogfish, Squalus acanthias L., are dis"t1:ibut:ed in the we.S1:ern 
~orth Atlantic fran Georgia 'Co Ne',.,foundland. During spring and autumn 
they are· found along the coast:alwat:ers be-eween NO'l:'"th Carolina and Sout.lt­
el:'tt New England. Dogfish. are chiefly a summer visitor to the Gulf of 
MainI!' (including. Georges Bank) anci more. nort..i.em wa::ers.9 and in winter 
are distributed prim.a.rily in d~per waters a.long 'the edge of 'the contin­
en-eal sh.elf.. They tend to sc..~ool by size and, for large ma'ture indivi­
dnals I by sex.. Dogfish are voracious feeders and are known to a.ttack 
schools of herring and mackerel, as well as concentrations of haddock" 
cod, and ather species. They will also tear a.t: commercia.l fishing nets 
during: fishing apera'tions... The species bears live young» with a. ges1:a­
tion period of about'. 18-22 mon:thsproducing about'. 8 pups 0 

Commercial landings include the spiny dogfish) tile smoo-r:.~ dogfish, 
Mas-celusconis and dogfish. (unspeci.fied). Based on NEFC bot'tom trawl survey 
dat.a., the spL"'lY dogfish is more abundantt:han t..;'e smcom dogfish in this 
region,. and titus probably accotmts for the' bulk of the landi..'lgs. Therefore; 
in this documen"t landings of dogfish. that; are unspecified a.re reponed as 
s-piny dogfish.. Dogfish nave generally 'been caught incidentally in fishing 
opera'tions direc"ted towards ot:her species, and tile ca'tch. has -cradi -eionally 
been disca....-ded a;c sea.. Reponed interna."tional landings peaked a't about 
21,000 t in 1972 and de<:lined sharply from 1975' to 1978 Crable 34 and Fig;tr:e 32) .. 
Distant-wa:r;er-fleets consistently acc.oun1:ed for vinually a.ll oft..1.e reponed 
landings. Reported US landings ros~ sharply from abou"t goa 1:. in 1978 to 
4;» 800 't in 1979 due to the availability of a European e:cpor: market. However, 
US. landings d.....~ed back to abOU1: 4200 1: in 1980 as tile EUropean lllU'ke-t: 
failed to nold.. Jo "!here- remains a. st:~ng interes't: in- dogfi.sh by several 
US proc~ssors, and improvemeno in handling: and prticessing should enhance 
rna:rke1: opparo.m.i.ties and. stimula:ee inc:r~a.sed US lar-....dings. 

M:inim.lm: bi.omass esti.ma-ees of s'Piny d.ogfish based on NEFC b01:'tom ttaw 1 
. survey ca'tcb.es. inc:reased from 156,000 -e in 1979_ to~~:Z:~QOJl-L.~t9.8.Q~ll-~. "'-_~_ 
above the. 1.968-198.0 average of 290.7 000. to. Since dogfish sc...~ool7' t...;"ere 
umds t·o be ra1:.h.er hi.gh; variability among the rmdom s~rey c.a.'tcb.es which 
~sulU in large· flw:.1:'Uations in the!' annu.al bicmass eS1:ima-ees .. 

The potential far rapidove~exp loi-ea.'tion of sharks has been oeserted:-· 
in Eurt::Jpem fisheri es... '!his. resul ~s: com low growth and fecundi ty n:tes, 
schooling of la:rge ma1:'!.1::'~' individuals by' sex', and direce s"toc.k-recr..u. t:Ilen"t. 
rela.tionships:. Any sigrdficm-e expansion of the- US- fishery for dogfish 
should., ~.he1:~"e', be done- with t.:.3Ution .. 

Bigelow:, H .. B .. I: al'lCL w. C ... Sc..1J:'oed.er. 19SZ·o Fishes of the Gulf. of Maine. 
Fish.. Sull ... , U .. S.. 53"; 1-595. 
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ColvocOl."esses" J eA .. » and J .~Mu.sick.. 1980.. A p~l.imina:ry evaluation of 
the.PQ1:ential for a shukfisnery in Virginia.. Va .. Ins't" ~ia:r. Sci .. 
Spec .. Rpt. Appl .. Mar .. Sci .. Ocean .. Engineering No .. 2.34: 31 p .. 

Holden~ M .. J.. ISiS.. Are lori.g-~l:'IIl sus't:ainable fisheries for elasmobranc:hs 
possible? . Ra;pp .. p .. -v .. Reun. Cons .. inte. E.."Cplor ... J.\{er .. 164:3?O ... 361 .. 

Table 3'4. Landings (t..;'owand mettic -eon..s) and management; in£or.na;tlo~ for spiny 
dogfish. ~om Maine t!o Cape Hatt;eras.1l 1914-198a~-

us reo:eat:ional landings' 

carimtertial landings' 

us 
"_ CaIiada 

Ctiler 

lot:al landings 

1974. 

001 

17.6 

18 

1915 

0,,2 

lSQO 

13 

YEAR·---·· 

-

1916 1917 19i8 -. "1919 

0.,5 
- '-

13 .. 8 ere S· '~"~'O '. a -- -. 
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1930 

0' a ..... 

1 

--- .~- - -
.>< ..... -.-...- ------ - -- ---. 

St:a'tUS. of manigemen:t: :2-. None· 
~-- - ~ .-

- - - - -- -- -... -~ ~ 

Sta:t:us· of exploitation in 19·80 



o 
G

Q
 

o N
 

-
8
4
~
 

o N
 

o ,... 

~
 

©
 

e
li 

en 
U1 

~
 

~
 
~
 

>
 
~
 

d 

-(
j
~
 

~
 

d 
e::s 

~
 

Q
 
~
 

en 
~
 

~
 ... 
~
.
s
 

-e4 ~It
)
 

'-
a.. 

~
 

.;-: 
~
U
 

-
~
 

o 
~, ... 
-:Q

 ..-
=

 ....... 
o 

~
 

~
:
x
 

.' 
i1J 

<t) . ..:: 
u 

.;..p 
=: 
~
-
=
 

~
.
O
 

=
 ~
 

:
:
l
~
 

--..=t .... 
.-:..:: 

:.n 
~
 ...... 

Q
 

1.&..1. 
~
 

'.Ii 
0 

Q
~
 

e.J 
• ..., 

>or. 
~
:
 

= .... 
. ~
 

a.. 
:.n 

~
 
-

~
 

-
; 

Q
' 
~
 

:n 
:::4'.11 

-
-
+
-
-
-
-
-
-
-
-
~
~
~
-
-
-
-
-
-
-
-
-
-
~
~
-
-
~
 

.-
~
 

~
'
 

:::m. 
~
 

~
 :.:­

~
 

(h
-

, 
. --

-
-
-
~
-

-N
 

-
ec"l 

'lJ, 
"' 

--.:.&
-. 

-
-
"
,
,
-
~
.
-

~
 

...... 
QE.. 



-85-

PELAGIC SH..I\RKS 

Pelagic. sharks (defined here as all sha.rks except dogfish) are distributed 
'throughou;t the world' s oc~ans e· Many different species are L"lcluded in this 
group» and discrete stocks are not confined to wa~e-rs of the US Fishery 
Conse:rvation. Zone (FCZ) in the A.tlantic and Gulf of Mexico. Sharks differ from 
the bony fi3h.es in that they have a cartilaginous skeleton, attain considerable 

_ size (maximum leng-t.."'t of largest species is in excess of 10 m), and ha.ve a ve~ 
low reproductive potential (giving birth to 1 ... 80 young instead of releasing 
large numbers of eggs - up to several million a.s in the case of cod). Limi ted 
data indicate . that the life span of sharks ranges from. 15 to 30 years. 

Sharks are harves"ted in a variety of fisherie~, primarily as by-catch, but 
very little: of the shark ca.tch is lanc;ied and accounted for in reported sta.tistics. 
Consequently» the level of harvest is based predominantly on estimates from a. 
variety of fisheries. 

The total estimated catch in the Atlantic and Gulf of Merico FCZ has 
increased from about 12,.000 in 196 i to abou"C 20 jI 000 in 1978 (TableS and 
Figure 3.3) . The US share or the to-eal catch has varied from. an aver~ge of 53% 
during 1965-1966 to 13% during 1961-1971 to 84% during 1972...,1918. The e~timated 
US recreational catch averaged about. half of the total during 1965-1918. Most 
of the remainder of' the US catch has been from by-catch in the swordfish long­
line fisher (mainly north of Cape Ha"tteras) and in the -Gulf of .Mexico shrimp 
fishery" .Most of the catch. by other cotmtries his been from the J a.p3.l"le-se~ t.un? 
longline fishery. 

Relia.ble measureS' of relative abundance are generaJ:ly lacking for sharks .. 
Catch per effort. determined from Japanese longline effort statistics and from 

-- ea.:tches of sharks as. reported to FAO underJlent a steady' decline from 1973 to 1978" 
Annual estimated shark cat:ches in. the entire Western North Atlantic averaged 

. about: 23~600 during 1965"-1918 Jl of which about lS lI100 or 65% was taken in the US.-
- ~CZ" An estimate of MSY for the Weste:rn North Atlantic was determined from a. 

generalized stock production model to be approximately ZS '3 ago. Based on the p-ro-
- portion of estimated catches:' a:t-eributed to the- FCZ, about 65% or 16 j 000 of this 

MSY. could be attt'ibuted to the FeZ.. A fu:r1:her division. qf this e·stimate, on the 
basis of catches, into' Atlan~ic and Gulf of Mexico compo~ents would suggest 
values of g, 000 and 7» 000 ,respecti ve ly ... 

Compari.son· of estimated catch. 1 evels for 1918 with the. _ above MSY estimates 
- indicates ~;,at current levels of catch are' considerably in excess of MSY in the 

Atlan:tic and. somewhat less tham MSY in the Gulf of Mexicc:r. ~ The extreme yulnera-
__ bility of sharks to- fishing has been well documented for several species in various 

parts of the- world. Consequently,: ~he increasing trend ;:n: esti-ma--eeci:-ea~~-=--­
~~e apparen~ly excessive curren~ level of harvest in the Atlantic. FCZmay, i£ 
continued:p reS'ul:e in a decline" in shark. abundance .. 

For addi tiona! informa:tion see: 

Anderson, E e D .. 1980.. Analys-is of various sou:rces of pel agi.c shark ca:t: ches in 
~he Northwest and. Wester.n- Cent.::::al Atlantic Ocean and Gulf of ~texico. NMFS J 

NEFC,. Woods Hole' Lab .. Ref'. Mo. 79-56, 37 p. 

Anderson, E.D. 
Atlantic .. 

1980. MSY estimates. of pelagic sharks in w~e Western North 
NMFS·, NEFC, Woods Hole Lab. Ref. No. 8a-18~ 13 p. 
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table 35. Landings (t:...ltousand metric -eons) and management information 
for pelagic sharks for 1:...i.e Atlantic coas"t and Gulf of 
Mexico areas ~ 19'14-1980" 
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Figure.-' 3.3'0 La.ndings· of pelagic shans from the At:lan-cic coast: and 
Gulf of Mexico areas·. 
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SKATES 

Ska.tes It family Rij idae-» are disttibu'ted throughout: the Northwes ~ 
A'tlan:eic from c:lose to the tid.e lin'e to dept..;'s exceeding 1QO!ll. Members 
of this family lay eggs wh.ich are enclosed in a hard lea:t:;...i.e:r:y_~ase» com .... 
monly called a. "mer.naid's purse .. " Incuba.tion time is 6 .... 12m.onths ~ with the 
young having the- adu.lt foa. a.t the: time of ha.t~i.g e There. are seven species 
of Raj 3.. occuring a.long the Norm Atlantic coast: of the US: Ii ttle skate, 
Raj a erinacea.; winter skate ~ R. ace llata; barn-door skate,!. laevis; thorny 
skate, ~ .. r.ldiate; brier skate" R .. eglanteria; leopard skate R .. g~T'ffiani; and 
smooth-tailed ska.te" R .. senta.. The center of distribution for the litt.le 
and winter skates is Gearges S.ank and Southern New England ... ·· Ths,,-t.hony J 

barn-door, smoo'C.;'-tailed~ and leaoard skates are COl'Il'mcnly found in the Gulf 
of Maine$ !he crier ska."te is a sCw:Itern species, locat:ed·prr-marilyin tile 
Chesa.peake. Sigh't.. S'~a.tes ue no-e ~."own t.o underta..~e l~ge .... ~ca.le mig-rat:io..~s, 
but they do Dlovsinshore- and offshore in response "to seas~l wa.ter tempe-ra­
t:ure changes, generally offshore in. the S"t.llImler and early 3.U;t:umn and vic~ 
versa. during the .winter-sp-ri.."lg period. 

There is no di~cted fishery . for ska.tes z and total landings" since-t975 
have been less than Z, 000 t; annually (Table 36) c Most of ~the domestic: 
ca.:tc:h has "traditionally been discarded a.t sea.. Reported US landings increased 
slightly :fran. 1,600 ~ in 1.9-19 f;O zooa t in 1980. L.a.nd.ings in the SoutJ.1.enl 
New England indus~ia.l trawl fishery in 1980 a.ccounted for'Z3 % (4;;0 t;) - .... 
of the to'tll" The pxincipal skate- species ta..'lc.eu in this fishery are Ii t:t:.le 

, and win"te-r ska1:es.. The remainder (7.7'1li) of the US catch l,rias far human consump-
--~--.-.--..... t.i0ri., wi til only t:.he pec'toral. fins or f1wingsH landed.. The species com:P"Osi1!ion---~--""""""'-'-

J.' 
J' 

of the catch. landed as "wingsn is unknown.. In t.t.lti.s documen 1: land.i~gs frOL'l- che food. 
rishel""'j" 'liere' convened co nominal landings using the fac-t:or 2. Zi.. Future ·la.ndings 
are· IlO-e expec1:ed.. co increase markedlY tmless tile limi -eed domes-eic mar:<et: excands·.-
or an expo1:1: ma:rket: develops. -~ .. 

Minimm biomass es:eima:tes f~ the Gulf of Maine-CaDe- Ha't'teras area de-
. -eer.:rdned tttm: NEFC bottom ttaw 1 survey ca't'ches increased from 5.6; 000 -e in 

1919 to 10,!~OOO t: in. 1980 (Figure- 34,). However, t...~e 1980 esti.illa1:e was still 
abou't" 27"% less t:hm the' 1968-1.980 average- of L3~J 000 t .. 

Bigelow, H.B., and. W' .. C .. Schroeder. 1.95J .. 
Bull .. It U .. S .. S~(74): 1-577. 

Holden, M ... S., 197!.. Are long:ten::tt. sus-eainable' fisheries for ela.sm.obranc.hs 
possibler?' Ra:pp ... P .... v .. Reun. Cons .. in-e .. Explor. Mer" 164:360-361. 

~~~-.--:--~'"-- .. 

. ,!faring" G ... r~ 1980.. A pr.!'li::nina,:r'tf s"t:cc.~ assessment of t.1.e Ii 'C-ele ska-ce Raja. 
erinacea, in tJ,;'e- Northw.es"t A1:lan1:ic... ~ .. A Thesis.. Bridgewa,1:er- Sta:te 
COllege·, 122 p. 
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SHORT ... FINNED SQUID (ILLEX ILLECEBROSUS) 

The shon-finned squid (Illex illecebrosus) is found in commercial 
quant:i ties fromaboui! Cape Ha:tt:eraS to Newfoundland.. This spe<;ies undergoes 
seasona.l migra:tions ont:o the .continental shelf during summer, ar .. d off 'the edge 
of t..,r".e shelf ·in wint:er, to spawn in unknown areas" Illex reaui. about"-3'O cm 
in. dorsal mant:.le lengt..f.t., .. and a.bout. 18.-24 mont:hs of age eo Commercial C3.1:ches, 
however, are comprised mainly of 14 ... Z0 Q individuals which a.re probably 8-12 
men ehs of a.ge .. 

Reponed int:erna:t:ional landings- of !llex for the Gulf of Maine - ~1iddle 
Atlant:ic: a.rea were lower in 1980 (15,222 t) than in 1919 (17 ,901 t:) crable 31 
and figun 35)" US landings decreased f1:'om. 1,593 "t in 1979 to 33".3..c-t .. in 1980, 
while dist:ant-water-fleet catches (sout:hern Georges Bank to Middle Atlantic) 
decreased about: 9% from 16,308 t in 1979 to 14,839 t in 1980" Ouilng t..t.~e 
1980-1981 fishing year (April 1 - March 31), t~e distant-water-flee~ ~ook 
18;619 t or abou~ 15% of their allocation. 

Tne al:runcia..L"1.ce index (mean number per tow) from the NEFC au-c.umn- bot't.om 
tta.wl survey declined 41% from 1979 -eo 1980.. In. spite of this d.ec=ease, tb.e 
1980 index was only slightly below ~~e mean for the recent period of high 
abu:nd.ance (1975-1919) and well above tile his't.oric average. ine pre-recruit:. 

.- abundance· index declined 13!';. il:t)m. 19191:0 1980 to a. level less .:chan.-.A-O% of tJ."e.-~-.~-.",~"-­
long.-ter.n average.. T.n..is decrease sugge·sts a possible decline in the stock for 
me 1981-1982 fishing. year .. 

For further information see: 

Lange- J Anne M .. r. 1981. Stoc.'it st:a-rus and est:imates of po-r:ential yields of squid. 
(Loligo pealei and rIle·x illeceb-rosus) populations off "the ~ortheas-r:em USA. 
mtFS" NEFC, Woods Hole J:..ab" Rei. No. 31-29» 21 p. 

~. 
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LONG-FINNED SQUID C LOUGO PE...A.LEI) 

The long-finned squid (Loligo pealei) is found in commercial quan­
tities £ram Cape Harteras to sou~hern Georges Bank, and, lik~ Illex, 
undergoes seasonal migrations.. Leligo-move in-eo sha.ll.ow inshore wa'ters 
:L~ SQmmer to spawn, arid. m.ove to 'the edge of the she If, where the dist.an:t ... 
water fishery occurs , in wL~t:e-r.. Loligo reach leng'th.s of over 40 em 
(do:rs-a.lman-ele length)>> and ages Qf @out 3 years, but mos~ individua.ls 
taken in comme-rcial catches are 10-20 C1 and 8-14 months .. 

Repor-eed internationa.l landings of Laliio increased about lS%-.frcm 
17,018 t in 1919 to 1.9 , 701 e in 1980 CTable 38 and Figure 36 ).. US land­
ings were similar in 1980 (l8S4 t) to 1919 (3,896 t;), whereas d:istant­
wa:ter-flee't c:a;tches increased 20% frem 13, 182 ~ in 1919 to 15,847 t in 
1980. During the 1980-1981 fishing year-CApril I-March 31); the distant­
water-fleets caught 20~043 t or 57% of their allocation. 

The a.b1.mdanc.e index (mean ntmlber per tow) from the NEFC 311:t:l.mm bottom 
trawl survey increased 88% from 19i9 to 1980 to abou1: the 1977 level and 
31% above- the 1968 .... 1919 ayerage.. T.ne pre-r-ec:::""Ji t abunda.."'1ce index inc=eas ed 
79% from 1979 to 198Q was 20% above the lcng-ter.n average. Based. on 
rhesa results s- t.i.e·- stock during the 1981-1982 fishing year sh(JY.J.ld be at a 
relat:ively high level of abundance .. 

Lange; Anne M ... T.. Stock s-euus and estima."tes of potential yie Ids of squid 
CLQliso .pealei and !llex. ille<eebrosus) papula:tions off the Nortil­
ea.s1:e:rn USA .. - NMFS, NEFC; )~oods Hole Lab II- Ref... No.. 81-29" 21 p. 
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AMERICAN LOBSTER 

The American lobster (Homarusamericanus) occurs along the east coast 
of Notth America from Labra.dor to Cape Ha;t'teras,. North Carolina. from the 
surf zone to t:he Continental slope· wat.ers 100 III deep.. In US coastal waters 
C'S19k:m) lobsters are most abundant from Maine to New Jersey while the heav­
iest. offshore (> 19km, from shore) concentrat.ions occu:r in 'the Georges Bank­
southern New England region. Smaller concentrations occur off southwest 
Nova Scotia., in the Gulf of Maine" and south of Hudson Canyon. Ta.gging -:. 
studies have generally indicated only localized movements of lobsters, in 
coastal areas~ although the localized recoveries may be due to the size of 
the lobsters and heavy fishing pressure.. There is evidence that larger lob­
sters tend t:o mldertake more eX1:ensive migrat.ions than smaller lobsters .. 
Offshore lobsters L." the ou-ter shelf region of Georges Bank and southern New 
England appear to be rather mobile, exhibiting both lateral movement along 
t:he shelf edge and shoalward migra:tions in spring with a return to deeper 
waters in 'the autumn. Interrela:tionships between inshore and offshore lob­
sterpopulations. have not been resolved.. Relativelylit:.tle is known concern­
ing larval disttibution; ab·undance~ and recruitment, particularly the relation­
ship between offshore lobsters and inshore recruitment. 

Recent (1973-1979) recrea:tiona.l and commercial lobster l3.J.'1.dings for the 
US and Canada from Maine to North Carolina averaged 14,671. metric tons (Table 
34) •. Total US· commercial landings averaged 12,488 MT duxing 1~SO-60 and in­
creased t:.o 15,500 M'r by 1970.. Landings decreased to 13,000 MT in 1974. and 
subsequently increased to 16, 700 in 1980 (Fi~e 37) 0 No foreign fishery 
exists for. lobsters and recrea-eional catches axe rela.tively minor, averaging 
203 Mr during 1916-79 (Table 39). -

The US commercial offshore lobster· fishery is conducted primaril~- in con­
tinen1:al shel£·· and upper' slope a:r.eas from Georges· Bank. to North· Carolina... A 
small of£shore fishery was recently initiated in the Gulf of Maine, and a1 .... 
-though effort appeaxs t:obe meT-easing in this area:. catches are relatlve1y 
minor. The offshore fishery is cu.rrently centered in. the Georges Bank-south-

- . em New England. region off Massaci1uset'ts and Rhode Island. From 1974- i9 the 
bulk. of· the ca:tch (58%) was taken in sou:the:rn New England TNaters, and-Georges 
Bank a.ccot.m:ted.for most o£ the: remainder (34%). 

Annual offshore (beyond 19" km or 12 miles) catches inc:=eased gradually 
from 81 tons in 1951 'eO 801 tons in· 1960;, Catches by 1969 increased subi'tan .... 

- tia.l.ly to. 3,13'9 tons by 1969, peaked a:e 5~982 tons in 1912, and subsequently 
declined:. to. 2.,.6l8 tons: in 1913".. Offshore ca.tches d:u:ring 1974-78 stabiliz.ed -

- at: approx:i.ma-eely 2,.600 tons per yea:r but declined from Z,704, tons in 1915- 1:0'-

2,.000 tons· (preliminary) in 1980,. the· lowest: catch since 1967 (Figure 37J. 
Sta-ristics for the- offshore and. inshore fish.eries may not: accu:ra:tely :reflec~ 
the t'J:Ue:. ca1:ch due .to the- alleged. non-reporting of substantial amounts of. 
lobsters· .. 

A C.anadj an offshore- lobs,ter fishery began on Georges Bank in 1971, with 
catches rema i ning: relati velT S1:able· a.t about 200 1:ons during 1912 ... is. TI'1e· 
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catch increased to 240 m"t in 1979 and declined slightly to 195 mt in 1980. 
Recent Canadian effort on Georges Bank has been concentrated on the southeast 
edge in the vicinity of Corsair Canyon. 

The· NMFSspring bottom' t:rawl surveycatch-per-tow index declined from an 
av.erage of 0 .. 50 kg in 1916 to an average of only 0 .. 25 kg during 1978-80, while 
the- corresponding autumn surtey index declined from 1.:75 .kg in 1916 to an aver­

'- age of 0 .. 60 kg in 1978-80. 

Recent analyses indicate that a substantial increase in yield could be 
ac.hieved by reducing fishing mortality and increasing age at entry to the fish­
ery.. The value of Fmax is estimated ~o be between Oe06 and 0612 for the off­
shore fishe-TY depending on estimated na.tural morta.lity. Estimated instantane­
ous fishing mortalit.y rates based on length composition :~sample.s collected L'I"l 
1919 range from 0 .. 41 to 1 ... 54 depending on the area and. sex.. The continued ·ex­
pansion of this fisher/.. indicated by increasing numbers q£ ,traps fished in 
recen-e years, ma.y result in continued declines in stock abundance .. 

For additional information see: 

. Anthony, V.C ... ; and J .F .. Caddy' (editors).. 1980.. Proceedings of the Canada­
US workshop on status of assessment science for N. W .: -Atlantic lobst.er 
(Homarus americanus) stocks (St. Andrews~ N.B .. , act .. 24-26x. 1978). 

Burns, 'r .. S .... S.,H ... Clark, V .C .. Anthony .. and R .. J .. Essig .. : _~1979.. Review and 
assessment of the USA offshore lobster fishery.. ·J~ES~ Of 1919/K :25, 3j. p .. 

- -- - ---- .. ~- -- ----- -'-
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Table 39 .. Commercia.l and recrea:t:ional landings (m.etric 't:ons , live weight) of Ame-rican 
lobster from the ~orthwes"e. A:tlan-eic (Maine to North Carolina.) 1, 197Z-19i9. 

YEAR 
19i3 1974 1915 1916 1911 19i5 1919 1980 

'US recr"a.:t:i anal landings 

State Waters .. 2 .2 c2 .z .. 2 

Commercial. landings 

US: fCZ 2,,1 3.5 3.4 3Q9 300 3.3 2.4- 2.0 

St.at.e ~~a"ters 10.5 9.3 9.i 10.5 11.4 12.4- 14.5 14.i 

Cana.da: Geol:'ges Ban.~ .2 .1 .. 2 .2 .3 • ..J • .J .2 

Ot:...;'er 

Total Catch 13,,4- 12 .. 9 13.3 14.8 14 .. 9 16. :2 11.4- 17.1 

Tot.ai a.llowable· ca:t:c.~ 

~. ~.-" .. ----.--

Offshore (g:rea"ter than 11 -miles) 

Sta.~U3 6f mana.gement = FMP in prepa.ra;tion 

Sta.t.us of exploit3:eion in 1980 :: fully exploited 

1 
Source- of landings dau: 1913-1980 - ~isheries of tb.e 'Lini tad St.a:tes (1913-1919); 

1976 .... 1980 - Unpublished. s'ta.t:a recreational lanciL'1gs data .. 

.., 

.;.. Landings in c::l ud.e: all st:a.:tes excep1! Maine: and :lew.· Jersey ,'.olheJ:e"- recreat:ional landings are 
unknown· bu~ consideI:"ed insignificant: (less than 10% of t.he- ~speci:i 'Ie sta:t:e· landings). 
Thomas. J. F pers. COmDt .. , ME- Dept'. .. of Mar. Res 0, l'ies1: Bootilba.y Harbor, ~tE 7 24 Sep-e. 1 

1980; .~d:rew., \'1. De, pers. COIIl'!1t.,:iS Dept'.. of Envir .. ?rot:ect:ion 1 Absecon, ;iJ, 25 July 1980. 
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AMERICAN LOBSTER 
MAINE- NORTH CAROUNA-

TOTAL COMMERCIAL LANDINGS 

I 
r-

>19 KM O~HORE COMMERC1AL l.ANOlf\tGS_ , . 
a ------------~------------~--------~--------------~ --~. -1964 66 70 68 r2 74 76 78----ee----

- ~"" - . --
YEA -~--- - - -- ---.p --- ~ -

raul landings of American· lojJ!;:t~-r from Maine to Nor-~ 
Caro lina compa.red wi th landing~ ___ -o:f .l'bbs't~rs l-n~ th'e:'ciff.?h~:re- _ 
(greater than 19. km or- 12. miTes) area .... - .-- -~ -.-- ----- - '-

", -- ~ ... 
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NORTHERN SHRIMP 

The northern shrimp (Pandalus borealis) supports important commercial 
fisheries in the North At.lant.ic and 'the North Pacific; the Gulf of Maine marks 
the southernmost extent of its Atlantic range. Distribution wi 'thin the Gulf 
appears 'to be governed in large measure by tempera.ture condi'tions ;-- highest -
concentra'tionsoccur in the soutilwestern corner of the Gulf of Maine where 
temperatures are coolest, and seasonal shifts in abundance appear to correlate 
well with localized t.empera:ture trends.. Historical trends in abundance also 
appear attributable in large measure to environmental conditions, although 
the impa.ct of apparently unfa.vorable temperatures in recent yea.rs is difficult 

- to quantify due to high levels of- fishing effort.. Tnis population appears to 
be discrete from other groups and there is no evidence to indicate significant 
movement into or out of the Gulf of Maine .. 

Northern shrimp are protandric hermaphrodites, ma:turing first: as ma.les 
(generally at 2~ years of age);- they then pass through a series of transitional 
stages and mate as females the following summer at age-~. During autumn and 
winter1 egg bearing (ovigerous) females migrate into inshore areas, where the 
eggs hatchg -These shrimp may survive to spawn in subsequent years, although 
natural mortality appears to increase sharply a.fter first-hatching. 

Since- 1914~ the- fishery has been managed by indefinit--:-e seasonal closures 
and mesh size regulations; a quota of 1,600 tons (3.5 million potmds) was also 
imposed in 1911 (Table- 40) ~ Available biological data ancl yield per recruit 
studies indicate 'Chat a late winter-early spring fishery employing 4.5 em (1. is 
inch) mesh trawls would enhance- prospects for recruitment~and for achieving 
maximum yield. -

Commercial landings pe~~ed at an all-time high of 12,800 tons in 1969, 
averaged approximately 11,-000 tons from 1910-1972, and then declined precipitously 
to only 400 tons in 1911 (Table- 40 and Figu:re 38); landings in -1979 totalled 
approrimately 500 t.ons, and preliminary statistics for 1980 inciica'te landings 
of approxima:tely 300 tons. The- Maine summer survey index declined from 45. 8 kg 

--=""-~~~- _p~~_"tow in 1968 to 1 .. 6 kg in 191i before increasing to 4.4 kg in 1979; the 1980 
~ndex va.lue was 1. .. _7 kg. NEFC spring and autumn survey data indicate declines 
in abundance of ever 90% between the late 1960-'5 and 1977-1S78; subsequently, 
the spring_ survey index increased crom 0.3 kg per tow in 1978 too an average- of 
a.9 kg in 1979-19-80, while- the NEFC autumn survey index increased fxom 0.2 kg 

-~~~~--in:--t9iI-~u:Sl{g in 1979-1980. NEFC- summer survey data also indi:e~~i"B-e:r~ng-~---~-
. trend d.uring- 1971 .... 1980. Nevertheless, recent index va.lues are substan~--i.ally 

below those- observed in the la:te 1960 f 5 and early 1910' so Stock biomass 
estima1:es (ag.e Z .... ) calculated from annual landings data andmor-tali ty and 
exploitation rates determined from Maine summer sur:ey data declined. from an 

_avenge- of- 21, 000 tons in 1969-1970 to an average o-f only 1 ~OO.o tOJ1S durin~_ 
- 1917--1979 .. - - . 
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For further information see: 

Cluk; SaHe, R .. J .. Essig" and 0 .. Hansford. MS 1979.. Gulf of Maine northern 
shrimp - ~en't states and future ou'tlook:. Nat: .. Mar.. rish. Serv" , 
Wood3 Hole, Lab .. Re-f ... Doc .. No. '19-51, 31 p .. 

Northern Shrimp Scientific Committee" MS 1980" Gulf- of~ Maine northern. shrimp 
sto~~ statu3 - 1980, 26 p. 

Table 44" ~"dings ('thousand me~ric tons) and !lU.i.'1agement infor:n.ation for nor""C..r"ern 
sh~ from ~i;e Gulf· of :'1aine area .. 

Commercial landings· 

us 
Cana.da. 
01!h@'r 

To'taL allowable ~atcn 

- -

__ ~Sta~' of ~m.en:e 

1 
.... Fisnerr clo~ed. d.~...ng:. 197'3 . 
.., 
"'?!"Ovis.iona.l C inc::n~le'1!e'} " 

..lp1:'~ l.iJili.na......-,·. 

19i4 

9.4. 

Year . 

1916 

S.! 1. 0 =----O-.~.- a.~ Q.3 

~_ , __ eo _ 

1.0 - cr:4. .0.3. . 

J~in~ly by p~;tcipa.~L""lg. ~ s-:a't'e'5 .. unde= 
Amendm.en-e One -,: -::~~C Compac-: - :-_ - ___ ~. :c _ 

- ;. - - -- -0..._- .... - .... - - - -

F'ully e~ loi ted -::- =- -
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Table 41. CC'tl':1':Clercial landings (me't....-ic: ~ons J live 'r'ieigh-e) of red c-aO f=om ~i.e 
Nart..~eas-e Coas-e of tile Uni 't~ States. 

YE..~ 
Comercia.l 
L.1ndin3'~ 1913 1914 1915 1916 19i1 1913 1979 1980 

USA 112 SZo 313 702 1 ~24.S 1,432 1,2.1.6 -, "'1'" _, ::J~I 

TQ'tal 112 S20 SlJ 701 1,245 1J4.32 1,116 ., - I""!" 
- a:J .... ' 

Lortg-t.ermpcrtential catch 2700 

None 

-.... 
§ -Ih 
~ g 
u a: 
l0-
U.! 
~-

i 

_....-. -'~ - - -- .... ~ 
~ - - --- -- - -.- -

Pi~- 39-., . ta.ndings- of- red cr~ f=om the- "Gulf of Maine to Middle 
- At:lantic areas. 
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Surf clams,· Spisula solidissima, are disttibuted in western North 
Atlan'tic waters from the sou1:hern Gulf of St .. Lawrence 1:0 Cape Hatteras D 

C~ercial concentrations are· found primarily off New Jersey and the 
Delmarva, Peninsula although some fishablequan:tities exist in southern 
New· England waters.. In 'the Middle Atlantic region surf clams are found 
fran the beach zone to a depth of. about 60 m; beyond 40 m,. however, abun­
dance is low·.. Grow'th. ra:tes are relatively rapid with clams reaching 
commercial size (>12 em shell length) in abOU"t S years.. Ma.~imum size is 
about 22 .. S em but clams larger¢an 20 em are rare., Surf clams are cap­
able of reproduction ~, the end of their· first year of life:l· however; 
most do not spawn until the end of the second yea:r.. Eggs and sperm are 
shed directly into the water column; recruitment to the bott;om occurs 
after a plznktonic larval period of about 3 weeks (at 2Z0C) .. 

Resources in the US FeZ (3-200 n" miles from the coast) a:re regulated 
under an FMP developed by ~he Mid-Atlantic Fishery Management: Counci17 
effective November 1917. An annual quota equivalent to 14, 000 tof 
shucked meats is supplemented by a moratorium on new vessel entrants to 
the fisheTY (ca .. 160 vessels) I weekly effort limitations, and limited c1o­
su;res of axe as to protect dense sets of pl."e-recrui t sized clams .. _ Two_dj,_~-

--·-~---~t~'"1ctmanagement units (Southexn New England~ Middle Atlantic) are identi-
fied in 1:he plan reflecting the different status of resources and fisheries 

.. wi thin these a::reas. -- --- -.-- ------ -----

Intensive· fishing for surf clamS was initiated during the P9.st-W'or ld 
Wa:r" II era in response to increased demand and dwindling supplies of tra­
ditional clam species" Almost all of these early landings w-ere taken off 
Long Isl2l1d and northern New Jersey& Ex:tensive offshore beds were discovered 
and developed off Pte Pleasant during the 1950 v s; combined with inshore beds 
near Cape May .- Wildwood, New Jersey resources supported the' fisheries tmtil 
the· early 1910 f s.. Declining. product.ivity of New Jersey fi.shing areas promp­
ted a. shift of effort to the: south durin·g the early 1910' s. New beds off 
sou-ehern Virginia. and North Carolina contributed to a tremendous increase in 
total landings during 1913;,..1975 (Tab Ie· 42. and Figure 40·).. Average ca'tches 
in these- thee years of 40,100 t (meat) were sot grea:ter than the 1965-1977 
average of· 21 ;-000 t .. , The southern Virginia. - Nort1-t Carolina. fishery collapsed 
during 1916 and most vessels. moved to the po:t1:S of Otinccrteague 1 Virginia, 
and Ocean' City~ Maryland where· the fishery is current.ly centered. 

5yn.optic. nseaxclt vessel surveys· of Middle Atlantic su:r:£ clam. res·ou:rces 
-r--~--.....-L;b.l,.Gal..ld:V::ee~b.eeen conducted. in'termittently since 1965" In all c.ases commef,d:g:!-"'type 

hydraulic c:lant dredges, modified to t'e-eain pre .... recruit sizes" were Used as 
survey gear.. Indices, of abundance were' adjusted to reflect differences in 
the d.imensions of g.ear and. operational procedures emp loyed .. 

Abundance·· indices from. research vessel sUX"'leys g.enerally pa.:r:allel t;~~I;4?, 
L", landing: sta.tistics from various portions of the m.anagement area.. The-
s"tock abundance· and landings-of su.rf clams declined s-ceadi ly off the Northern 



New Jersey Coas-e from -ehe mid-1960's to 1971. A mass-mar-ea.ll-ey of clams in 
'the IIor-~ern New Jersey a.:rea during. sunnuer 1976 reduced commercial-si:ed 
clams 'to extJ:emely low levels. Subsequent: surveys of the area· d.uring 1918, 
1919~ and 1980 have indicated the exiS'tence of a; large pre ... rec::uit resource 
(1916 year class) in the araa. subj ec-eed to the clam kill.. Es-eima:tes of 
medal size groups present: in the population and p-revious growth ra.-ee studies 
suggest these clams will reach exploitable sizes (>11 ·em) during 1981. 

Abundance off the CelJ:arva Peninsula. was maint:airied until th.e re-eurn 
of the fleet from southern Virginia .... Norell Carolina during 1916" Con­
centration of the offshore fishery in Delmarva waters during 1976-1971 
resulted in declining stocks of commercial sizes.. Recen-e surveys indicate 
t.he abmldance of commercial sizes has remained lew a.lthough significant 
pre-reauit resources (1917 year class) presen'tly exist off Delma..-va.. How­
ever, modal sizes» UIply tha.t rec::uitment: t:o the explqit.ablepopulat:ion (.!.lZ 0) 
~ill no~ occ~ until 1982$ 

For additional information see: 

Se-rchuk, t: .. M .. 3. and SoA .. Murawski.. 1980.. Assessment and status of surf 
clam -Soisula solidissima (Dillwyn) populations in.offshoxe Middle 
Atlantic wat:ers of the Uni-r:ed. S-ea"tes.. mIFS JI Woods Hole Lab. Ref .. 
80-33,. ·46 p. 

-
~ •. -- - -_. 

!0-1:.a,l Allowabl~ Ca;:clt: 
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OCEAN QUAHCG 

The ocean quahog, Arctica islandica, is found in temperate and boreal 
waters on both sides of the North Atlan-eic Ocean. Distribution ranges from 
Newfoundland to Cape Hatteras in depths from 8 to 256 min the western At­
lantic. Quahogs axe rare ly found where b o1:t om water temperatures exceed 
160e and thus occur progressively further offshore be~~een Cape Cod and Cape 
Ha.tteras" Highest densities in the Middle Atlantic region are between 40 
and 60 m depths; few quahogs have been found in the Mid-Atlantic in excess of 
100 m. Results of recent age and growth studies indicate Qce~_q,uahogs __ ar_e ____________ ' ___ , __ _ 
extremely slow growing and long-lived compared to other continental shelf 
pelecypods. Specimens averaging 77 rom (sh~ll length) marked off Long Island 
during 1978, grew about 0.5' nun in one calendar year. Analyses of a series 
of length frequency data, and examination of banding pat:tern~ of small indi-
viduals corrobora:te slow growth rates imp led from mark-recapture studies. 
Spawning apparently occu.rs over a protracted interval from. summer through 
autumn; little is known of la.:rva,l and juvenile life his:tory. 

Ha:rvesting, of ocean quahogs was ini.tiated during World War II off 
Rhode Is land.. Total landings, however, never exceeded 1,000 t of shuck.ed 
mea1:'S UIltil 1916 when offshore exploita-eion began off New Jersey and Mary­
land. St.eady declines in offshore surf clam stocks combined with the' 
massive kill o£'clams off Ne'.'I Jersey in 1976 stimulated fishing for t..~e 
deeper dwelling ocean quahog.. Landings off New Jersey and the Delmarva 
Peninsula accounted for more than 90% of the 1980 total of IS, 346 t (Tab Ie 
43 and Figu:re 41). The fishery is currently most: intensively prosecuted 
from the pons of Cape May, New Jersey» and Ocean City, Maryland .. 

A series of seven research vessel surveys conducted by the ~IFS during 
1965-19-77 has been used to map disttibution and estimate size composition 
and abundance in the Middle Atlantic region.. Commercial type hydraulic 
clam dredges have been used as sampling gear during all the surveys" Gear 
dimensions and durat:ions of tows varied somewhat: and were thus standa:rdized 
to- assess relative- abtmdance over time.. Indices of r.elative abundance and 
minimum densities were computed for 20 III depth int'e~/als in three' areas 
where most sampling: a.ctivity occurred: Long_ Is land, New Jersey, and the 
Oe-lma:rva.. Peninsula .. 

The- most striking feature: of the- abundan,ce data is its s-eabi Ii ty aver 
_ time.. In g."eneral, quahog abundance, in any particular- area/depth stratum 

did not:..- ch:ange significan-ely during the 1.1-year study period_.. Depths from 
40; to 60 fit generally exhibited the- highest indices and greates~ proportion 
of tows- successfully ca-p~~ing quahogs (>90%). Quahog biomass -was greatest 
off Long Island followed by New, Jersey and Oelmarva_ Estima:t:es- of absolute 

- abundance are minimal to the- enent:su:rvey d:redges were less than 100% effi­
Cient: tit sampling. Average papulation size' for the survey a:re~~w,a.s 1 .. 5x106 
~ of'meat; 46% off Long Island,. 44% o'£f New- Jersey, and 10% off Delmarva .. 

Estima:tes of ma.:d.:mcm sus~ainab 1e yield for the lvliddle Atlantic ocean 
quahog; resource range from. :3,000 .... 45,000 MT depending on nat:ttrat nr~t:l~~~"=~~~· ~-~--~~-~~ 
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rate' (M}-and the dredge m01:~alityon unharvested quahcgs .. _ If M :: 0 .. 021 
(equivalent "to 0 .. 7% of the popula.tion surviv.ing to an ag~ of 100 years)>> 
MSY is1S ,,000 to· 23,OaO t. for Middle Atlantic stocks .. 

Ann.ual~q:uotas established under the S'UI..-f clam.-o~an· quahog m.anagemen't 
plan were 13,,000 t. in 1918 and 1919 ~ 15 J 876 ~ in 198q J _and' 18 J 144 t f5:tI" 
1981.. These values thus reflect a.verage MSY? s considering the range of 
popula.tion _paramete~s used.. Fishing effort is currently highly dis-propor­
t:iQna.te to stoc..~ bicm.ass; virtUally all offshore landings are from New 
Jersey and Delm~-va.. Localized declines in qU:;L~og abundance will proba.bly 
result from current harvest pa:tterns althought.he long-term impacts from . 
these reduc-eions a:e specula:r:ive.. . an-going monitoring programs should est­
ablish if declines in s~ockdensity enhance recrui~entand result in accel-_ 
~a1:ed grcwthrate'S. Cumula'tive annual FCZ landings diri:-ing 1976-1980 com­
prised about 3% of the est:imated accumula.ted s1:ock biomass in the region 
from Long. Island ~1.rough Delma.:r"l3,,, Thus J even if growt:.b.- and rec::ruiQent 
remain poor , large decLL"les in. total. stock abundanc~ are not expected in the 

immedia:~e fut".x:e .. 

For a.ddi tional. informa:tion see: 
.. 

Serchuk" F'"M ... ~ and SeA .. Mc:aw·ski.. 1980 .. 
quahog,> Arctica islandica (tinnaeus) , 
Aelantic: c:oa.s1: of the United Sta:tes., 
1 p. 

Evaluation and status of ocean 
popul a:ti ons. 'o_if' 'tile Midd. Ie' 
~foods Hole- Lab. Ref.- 80-32; 
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SEA SCAllOPS 

Sea. scallops CPlac'opecten magellanicus) are disttibuted in '~estern North 
A't.lm'ti.c con:r:inen'ta.l- shel£ waters frcm the Sttait of Belle Isle, Newfoundland, 
to Cape Ha;t-eeras.t- North Carolina.. North o£ Cape Cod, sca .. ttered conc.entra:tians 
ma.y occur' in shallow· wat.el:" less titan 2Q llt, but in more- sout:herlY and in. off· 
shore- areas ; scallops nar.n.ally are found bet:Ween 40 and ZOO m depths.. Commer­
cial canc~~atiaas generally exis~ be~~een 40-100 m in waters· cooler than 20oC. 
Principa.l USA ccmmercia.l fisheries are conducted in the Gulf or Maine, on 
Georges Bank, mci in the Middle Atlan'tic offshore region.. Recreational fish­
iJ;lg is insignificant occu:rring primarily in Maine' where sha.llow water sca.llop 
beds frequently exist •. 

Scallops grow rapidly d.u:ri.ng. the firs"!: several years of life.. Between 
ages 3 and S J scallops commonly ino:ease 50-80% in shell height and quadrupls 
in meat weight:.. During this time span, the number' of meats per pound is re­
duced. uem. greater than loa to about ·2!.. Commercial size C~10 mm shell heigh't) 
is normally a«ained in about 3l1. years. Ma.-timum size is about: 23 em bu-: s·c.al ... 
lops la:rger than 11 a are rare.. Sexual matu:rity com:m.enc~s· a:: age :5 but scal­
lops less than age 4- probably conttibu:te little t.o tot:al egg- p1:oduct:ion due to 
their presumed low fec:und.ity.. Spawning occurs in late summer' md early au:tumn) 
varying sligh-ely b.e'tWeen yeus. and a:::eas <> Eggs are· buoyant and la."'""Vae remain 
in: the- wa,;ter column. for 4-6 weeks tm.-eil spa-efall occurs e-

GnU of Maine 

USA ctimmercial landings of sea. scallops frCl1l the Gul£ o£ Maine Li. 1980 
W~ 1,6.37' t:, 1,203 -e greater than in 1979 9, and a record ca:tch. in t..~e fishery 
(Table.: 44; Figure 42.).. Approximately 10% of the 1980 landings were deriyed 
from tile:Pishery- Conserva:tion- Zone (FCZ: >3 miles frcm shore] from newly dis­
c:aver!d beds·. Traditionally, the- Gulf o£ Maine scallop fisher! has exploited 
scallops. illha.biti.."g. 'territorial wuers.. During 1973-1918, -eej.."rl toria.l wat~r 
landingS" acCO'U.'It'eed. far 91%, of the to'tal Gulf of Maine commercial cat c." " 

USA spring and. a:u1:Umn: oifshore.' bottom. trawl su::,yey indices of scallops 
in the GuJ.f· of Maine indiC3.1:e: differential s cal lop: abundanc~- in wa.~e:rs be­
~een' 30-60 £m.. and, 61-100:Em. In. the' 30-60 :Em' offshore region, ca'tc..~ per 
l!.ow indices ha.:ve J:een re-la:tively Si:able: s.inc~· 1974" The 1980-- and 1981 sur ... 

- '\fey'S: indic:at:e' 'tha.-e: the 1915 and. 1916 year classes are daminan.t~ in' the. popu­
la:t:ion .. .' Mos't. of the' 1980 rCZ fisher.r is believed to have ttans-pired on sc.al-
lop beds in 1:h~ 30-60 f:lt dep1!h :one-~ In the'· 61-100 :Em r~~ca:ch pe.~~~=~~ 
indi~ in 1980. and 198~ markedly inaeasad from former years 3 .pa:rti.C'"~larll 
dul:in~ "the spring; survey'S". T'ne: 19811 spring index was 33 scallops per tow; -

_ the: 1981 index was; 98' scallops per 'e.OW'. ~..a.Jlg 1.915-1919 J the mean::catch_per 
tcw.- va..lJ.le was~ S. scallops per. "tow<> Surley heigh:!: f=equenq disttibutions 
in 1.980 anet 1::a~ indiC3.1!~ tha1: recen e inc~ases in abundanc~ ~. 
due· "t:o above- a:verage nC'Uiaen"e. of "the- 19-14-1976 year classes... SineS' Ii -=-el~" 
if my? exploi:a:d .. on has. oc~ on: the' scallop beds in the 61.-100 fm region, 
the- long. eerm.~ pr~c:::ivity of ti.ese' populations is 1101:' kn~.. rne eX-:~me ly 
high. S"U...."'"'Vey indic~s, during- 1980 and. 198~9 however, suggest; tha1: current: scallop den­
si:ties. may be suf:ficien't: to suppare dsve-lopmen-e of comme1:cial haxves'ti..T1g. 
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Table 44. Commercia.l landings (meC'ic -eons» meat weight) of sea scallops 
from Georges Bank , Mid-A-tla.ntic, and the Gulf of· :4aine. 

Commef ci al Year 
Landings 1913 1914. 1975 1976 1977 1978 1979 

Georges Bank 
(~ea. SZ) 

USA 1,,083 930 907 1,110 4,941 5,598 6,666 

Canada. 4,208 6»115 7,387 9,145 13,044 12,189 9.208 

1980 

5,839 

5,239 

Total 5,291 7,04S 8 9 294- 11,515 17,985 11,187 IS ,314 11,018 

Mid-Atlantic 
(Ar~a. 6) 8S1 1,569 2,769 

USA 

Gulf of Main~ 
(Area. SY) 460 223" 146 

Grand To~a.l 6,608 8 9 836 11»809 

tong-tent potential c~tch: 

Gea:rg.es Bank: 
. Mid-At:lantic: 

1Q,000 e 
3',000 t: 

0»576 5,904 8,641 

366 258 243 

18 J 457 24.1> 146 

Gulf' of. ~1aine: ZSO e (ter=i-r:orial wa~~rs) 
."...._--- - --

~= Jl1l.Po:t""ta;'lc~~ o~.~ec:rea.'tional fishery: 

S'1:at:t;s~?f .m3.!lagemen-e: 

Sta1:US of ~loitation in 19.80: 

FMP in preparat±?il 

fully exp loi 1:ed;;::":"'-

1,156 5,090 

434- 1,637 
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GeOrges Bank 

To-eal in'terna'tional commercial landings in 1980 were 11,078 t (mea-t 
weight) ~ SO% lower than in 1919, and the lowest annual catch sL-"ce 1975 
(Table 44; Figure 43J. USA 1980 landings were 5,839 t!, a decline of 12% from 
1919.. Canadian landings in 1980 wet'e 5,239 t, 43% Iess ~han in 1919. Both 
USA and Canadian 1980 comm.ercia.l catch per e£fol"'e i..'I1dices were abou:t: 28% lower 
than ill 1919;, and were nea.:rlySO% less thm 'the peak values achieved in the 
recent fishe'tY du-"'I"ing 1917.. Since 1911» annual catch per effort indices in 
ba-eh fleet:s have sequ.entially declined implying a conccmi t:m:t reduction in 
harvestab le bicmas s.. ' ~.--- -~.-. - .---- -

The 1980 USA and Canadian sea. sca.llop survey catch per tow indices of, 
commercial sized scallops C~10 mm shell height) in the South Channel and 
Northern" Edge an~ Peak· areas of Georges B3.A""lk exhibited marked declines from 
1979 (66% less fo'!' the Sout;h ChaILi.el; 50% less for the Northern Edge and Pea.'<) .. 
Pre-recruit. indices «10 mm, shell height), however~ were mtlCJ.;' higher in a.ll 
areas du:ri.ng 1980 than in 1919 sugges1:ive- of very good to excep'ti ana.l rec.ru.i t.­
ment frau the 1977 year class .. 

Berth 1!he USA and, Canadian fleets began. exploit.ing this ye,ar class in early 
1981", Toul landings for the first: six m.ont:hs of 1981 were' abou~ 2,400 t. 
higher than for the same- t:ime interval in 1980.. Me3.-C counts (number of scal­
lops per pound) increased in 1981 as C'f..lll sizes f,mle:t'e reduced. in harlest.ing the 
1911 year class, partiOllarly On' the Northern Edge and Peak.. USA effo::t""b con­
ti.nued. to shift t.owa:rd. 'the Nonhern Edge and Peak where densit.ies of the 1977 
yeal:" Qelass·were highest. on the Bank .. 

rne 1981 sea scallops sw:vey indices indicated thar tota.l abundance of 
scallops in the South Channel and 'Sou:theast Pan regions declined by g~a:te= 
t.~an Sa% from 1980.. Total catch per tow values for each of these a:reas were 
the lowes't: in the 1975-1981 t.ime series 0 Pre-recr.J.i-e indi<:es in batt areas 
were a.lso re.la-tive-ly low implying low leve,l recruitment: from the 1918 year 
classQ Th~ 1981 survey ~ot.al ca~ch pe~ eow inde~ on tlle ~or-~ern Edge and 
PeaK. declined from 1980 ( ... 6%). The 1978 year class 1 hcweverjl a,trpears to be 
ab~ve average in st:rengtit in u1.is region.. . 

lnt!- di.ffer~tial. resou.:rt:e st::atUS of scallop papula;t.ions in the three prin­
cipal, fishery regi,ons Ott Georges Bank suggest:s eha-e tone Northern 2d.ge 8lld Peak 
region '.dll becom& lnc:::'easingly m~ imporeant in sus'tai;gj;ng_~~.h~~:;~01:~,=j;_e.oJ:'~~~~. __ ~_~_ 
Bank sculop fishery e Since' tct:al combined USA and. Canadian ~effott.. L"'! 1980 
'lias the highest: on reeord.., it is, likely ehaz fishing motta.lity will CC'lltL""1ue 
'to remain high despita t'ec~nt imp"roved reauitmen:t.. Moreover I rela:tivelj~poor~ 
resou:r= condit:ions in the Mid..A:tlanti.c sea scallop fishery l,tlill lil~ely result 
in a;.. ccn~ disp-lacem.en1!. of USA fi$hing' effort to t..1.& Georges. Ban..lc region .. 
~'li mau-e sign; fi c:m:t!y imp"roved. rec::t'Ui::m.en:e in areas otiler than e.h.e Northern 
Edge' and Peak, overall s.callap abundance' should. ftIrti1er decline unless reduC::ion 
in fishing: eucre- ~ effeC':ed .. 

Ther. 19.80 commercial ca:tc..li: o£ Mid-A-elantic; sea s<:3ol100s, taken exclusively 
by -che'. USA, was~ 5, 090 t-" a Z9% dec:"ease fralt. 1979 and.. ~~e - lowest annual har­
ves~ since- 1915' (Table: 44.; Figu:z:e- 44) ~ i.a.e- commercial ca'tc...1. per day index of 
d....-edge vessels was 33% lower than L~ 1919, 63% lower than the' peak. 191i index, 
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and tJ.i.e third. lowest value L"! t.;'e· 1965-1980 tiJ::le series.. Oespi'te this decline 
in comme-rcial catch ra:t:e-,. effort: in the Mid-Aelantic fishery 'during 1980 was 
grea:ter than 11 J 000 days fished,. a. record. leve 1. 

Catch per tow indices from.. bo-e.h. the 1980 and. 1981 USA sea scallop research 
SUt""/eys el:hibite-d similar "tterulS.. In the Delma:rva and Virginia-North Carolina. 
regions 11 su:rvey va.lues have sequentially declined; t.."le 1981 indices for both 
a.:reas are t.i.e lowest: in the· 1915-1.981 survey time series.. Reo:uit=tent: of the 
1917 and 1918 year classes is rela.tively low in Delmazva and poor in Virginia.­
NOl:"th Caro Una. offshore waters" No evidence of succes sful recrui tnen t of the 
1919' year class was observed insur"J"ey tows in either area.. Su.....--tey total 
ca.tch. per tow indices in the New York Bight region were similar in 1980 and 
1981 JI being abou~ half of the 1915 index 3..4-."d among the lowest values in the 
1915-1981 time series. Pre-recruit indices in both surveys suggest lew to 
m.oderate rec:ruitmeri:t from the 1971 and. 1978 year classes. Rec:rui tment of the 
1919 year class. may be be1:ter than these preceding cohorts since scillops from 
this year class were taken in the 1981 stJ.."r'/ey... Nor:nally, i!wo-year old scallops 
a::e se Idom cap1:u.red in survey tows. 

The absenc= of signific.a:n:t: ~cent recrui ttent throughout the Mid-Atlant:ic. 
area in conjunction r"'ith. high effo:r1: levels in the Mid ... A.t:l~'"ltic fishery will 
c.ontinue to impede improvement of resource abundanc~ in 't.1:e near fut:'.J.re .. 
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Figw:e 44·. Landings of sea. scallops from the ~ti.ddle A~la.n~ic.. area. 


