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- L ‘; Note on Species’ Names
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'l'hc NMFS Northeast chlon spohq'zh thcuscofspecis namsmall technical commumcationsingc,pefﬁuy tofollow

the American Fisheries Society’s (AFS) lists of scientific and common names for fishes (l.e., Rdbins et al. 1991),
mollusks (/.e., Turgeon ef al. 1998)", and decapod crustaceans (i.e., Williams et al. 1989)", and to follcmthc American
Society of Mammalogists’ list of scientific and common names for marine mammals (i.e., Wilson'and Reeder 1993)%,
Exceptions to this policy occur when there are subsequent compelling revisions in thc classifications of species,
resulting in changes in the names of species (e.g., Cooper and Chapleau 1998)°.

*Robins, C.R. (chair), Bnle-y,f!.};l Bond.C.E Brooker J.R; Lachner, ELA; Lea, RN Scott, W.B. 1991, Common and scientific names of fishes from
the United States and Canada. Sth ed. Amer Fish. Soc. Spec. Publ 20; 183 p

*Turgeon, D.D. (chair); Quinn, J.F., Jr.; Boyn.A.E. Coan.E.V Hodlbcrg.FG Lyons,WG Mlkkelwn,PM Neves, R.J.; Roper, C.F.E.; Rosenberg,
G.; Roth, B.; Scheltema, A.; Thompson, F.G.; Vecchione; M.; Williams, 1.D. 1998, Cormnomndacumhfcmmoflquahcmvmebruuﬁml}wUnncd
States and Canada: mollusks. 2nd ed. Amer. Fish. Soc. Spec Publ 26; 526 p.

*Williams, A.B. (chair); Abele, L.G.; Felder, D.L;; Hobbs, H.H.. Je; Maming, R.B.; Mchushlm. P.A.; Pérez Farfante, L. 1989, Common and scientific
names of aquatic invertebrates from the United States md Camda deapod emmmm. Amer Fysh. Soc. Spec. Publ. 17,77 p.

“Wilson, D.E.; Reeder, D.M. 1993, Mumulspecmol‘theworld nuxormucmdgeognphscnfm Washington, DC: Smithsonian Institution Press;
1206 p.

*Cooper, J.A; Chapleau, F. 1998. Monophyly and interrelationships of the fumily Pleuronectidac (Pleuronectiformes), with a revised classification. Fish.
Bull. (U.S.) 96:686-1726.
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The Resource Evaluation and -
Assessment Divisionofthe Northeast ~
Fisheries Science Center (NEFSC), .
. National Marine Fisheries :Service

(NMFS), withheadquartersin Woods
Hole, Massachusetts, regularly up-
datesassessments of finfish and shell-
fish resources off the northeastern

* coast of the United States and pre- .~

sents information as needed to ad-

ministrators. managers, the fishing

industry, and the general public. Some
of these assessments are prepared
exclusively by NEFSC scientists;

many others are prepared jointly with .

résearchers at other federal and state
agencies and academic institutions.
This report summarizes the status of

selectedfinfish and shellfishresources

offthe northeasterncoast ofthe United
States from Cape Hatteras to Nova
Scotia based on information avail-

‘able through Spring of 1998.

. Thisreportincludesreview chap-

" terson fishery landings and economic

trends, aggregate resourcetrends, and

‘the ‘status of key fishery resources. .
‘" The Flsher\'LandlngsTrends sectlon‘
provides summary overviews since
- publication of the last “Status of the
‘Fishery Resources™ document; spe-

cifically. final commercial and recre-
ational landings data for 1994-1996
and prelifinary data for 1997. The
Fishery Economic Trends chapter pro-
vides information on fishing activity
and fishery economics in the North-

- ¢ast including fleet size and charac-

teristics and economic returns. The
Agarezate Resource Trends section

" provides an overview of trends in

abundance for major finfish assem-

- blagesonthe nonheastshelf together

with an overview of resource status.
A special topics chapter is added this
yearhighlighting the groundfish fish-

Night watch net mending,
RIV Albatross IV

ery vesselbuyout program in the nonh-
" east, whlch temoved 79 vessels from
‘the severely overcapitalized New En-
gland fléet. Finally, the Species Syn-

. opses section includes information
* about the status of 51 stocks of finfish

and shellfi sh, and harbor porpoise.
The species and stocks descnbed
.in the Species Synopses section can
be logncally grouped into cight. cat-
egories: : principal groundfish, floun-
ders, other groundfish, principal

. pelagics, other finfish, invertebrates, -

. anadromous ﬁsh and marine mam-

~ mals (harbor porpoise). The region

occupted by these stocks (including
areas in Canadian waters occupied by

"' NOAA Fisheries
"NEFSC Photo by Brenda Figuerido

resources exploited by both the U.S.

and Canada) is shown in Figure 1.

Such “trans-boundarystocks" include
stocks such as Georges Bank cod,
which are found on both sides of the
international boundary line on east-
em Georges Bank, and highly migra-

- tory stocks such as Atlantic mackerel
- which move seasonally between U.S.
“and Canadian waters. There are sev-
-eral other species of commercial and

recreational importance that are not

- included in this report, such as blue-
- fin and yellowfin tuna, swordfish, red

crab, sand lance, sea urchin, menha-

. den, pelagic sharks, and inshore shell-

fish (including softshell and hard
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ngure 1.
mentioned in this rcport.

- clams, oysters, and blue: mussels).
Some of these are migratory species

_that are prescnt off the northeastern

- U.S. only seasonally, whxlc others are.

T Y S

QVERVi‘EW
OF ASSESSMENT
APPROACHES

- Dépending on the nature of the
fishery, the type and amount of data
available, and-the information re-

quired for management, assessments -

* may be generated in'several different
ways, The simplest approach involves
use of commeércial landings and fish-

“ ing effort data and/or research vessel
survey data to generate indices of

-resident primarily or cxcluswcly'

* within. state waters and are routmcly;:' %

'.Xasscssed and managed by statc agen--‘;': ; A

- ... and/orinformationon populatlon size

_.and productivity to determine rela-
) uonshlps between effort and’ yield;
" thisis referred to as a surplus-produc-

: .
> PR
g . \’

\ T,
BTN

: abundance. (As rcscarch vessel sur-

veys are. pcrformcd using small mesh

) gearto sample juvenile f shandinver-
. tebrates, survey data aré-also used to
. dcvelop indices of i mcommg recruit-

ment.) A sccoqd approach 1sto utilize
commcrclal landmgs. d.cﬂ'on data

tion or surplus-yield model (Figure
2A) Yield and spawning stock biom-
ass-pcr-rccruxt curves ‘may also be
devcloped based on biological param-
eters (growth and natural mortality
fates, maturation, etc.) generatcd from
biological samphng or other sources
of information (Flgurc ZB) The most
compléx (and useful) assessmenis can
be performed when size and age com-
position of the catch and the popula-
tion can be determined reliably through
sampling of commercial and recre-
ational catches at sea and at dockside

The Northwest Ada.nuc. including Nonhwest Atlanuc Fxshcnes Organluuon (NAFO) subareas and divisions and other features

and through sampling of research
vessel survey catches at sea. This
allowsdevelopment of more detailed
analytic (size or age structured) as-
sessments such as virtual populatlon
analysis or. VPA whi¢h provide in-

., fonnanon on stock size, rccnntment

and fi shing mortality and exploita-

tion patterns over time. Such assess-

ments may incorporate relatnonshnps

. between spawning stock size and re-

cruitment (stock-rccruntmem mod-
els) which provide a basis for bench-
mark advice onmanagement options.
These , models may account for

] changes inenvironmental condmons

The type of assessméent per-

" formed depends on the complexity
of the information needed. For in-

tensnvely fished stocks requiring de-
tailed information on trends in stock

size, recruitment and fishing mortal-

ity, analytic assessments are gener-
ally required. For moderately ex-
ploited fisheries where management
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Figire 2. 1A1Surplusproduction model yield curve for Georges Bank yellowtail flounder, and (B)

i

_ sis less intensive, surplus-production

<pr index-based methods may be ad-
equat¢  In any case, the process
obviously dependsupon the type and
amount of data available; while ana-
#lytic assessments are the most useful
“and informative, adequate support-
- ing information is available only for

" “a-relatively” few 'northeast stocks.
The improvement of “fisherv-depen- -

dent”datz callection programs (land-
ings and effort data by area, and
biological sampling of commercial
and recreational catchesai seaand at
“dochside)and “fishery-independent™
data collection in research vessel
survevs has been and continues to be

sieid-per-recruit and spawning stock biomass- -per-recruit curves for Georges Bank cod.
|ndudu~e biologica! reference points.

ahigh brior'ity 6(' the National Marine
Fisheries Service. Also, muchremains
to be ‘leamed about the biology of
many species; the biological informa-
tion which is:available (e.g., growth
and maturation rates) ‘requires’ con-
tinual updating in many cases since
biological parameters may vary sxg-
nificantly with exploitation and envi-
ronmental changes.” For the. present,

there are great differences in availabil-

ity of different types ofinformation for
the many species of interest in this
region, and thus assessment work for
different species will follow .different
pathways. As management needs con-
tinue to intensify, so will the need for

' P;ge 3

" improved ﬁsh'ery;depcndenl and ﬁs_hf '
ery-independent data collection.

'KINDS
OF ASSESSMENTS

The ﬁsseséments préscntcd inthis
report can be roughly grouped inor-
der of increasing complexity i into the
followmg categories, .each one in-
cluding features of simpler levels.

'Types are as follows:

. INDEX. assessment mvolvcs de»cl-

opment of an index of stock size from
research’ vessel survey data (mean
catch per tow) or from fishery catch-

per-umtoof-cfforl (CPUE) data

'SURPLUS PRODUCTION: assess-

ment models rclauonshlps between

_yield and fishing effort. Models are

based ‘on simple biological rules of
increase and decrease and allow use-
ful analyses with rclauvcly little data,

but cannot be readily adapted to ac-
count for detailed biological or fish-
cry-relatcd mformauon

YIELD PER RECRUIT. assessment
provides evaluations of yield as a
function of fishing mortality and age
at entry to the fishery, mcorporatmg
information on biological parameters
(growth and natural mortahty rates).

"Spawning stock biomass per recruit
‘calculations are analogousinthatthey

use suchinformation along with matu-
ration data‘to model trends i in spawn-
ing bxomass

'AGE/SIZE STRUCTURED: assess-

mentincludes analysis of the observed
size or agc composition of the catch
(e.g., virtual population analysis, .
modified DeLury analysis) and bio-
logical’ information (size and weight
at age, maturation rates) to provide
estimates of fishing monalny and to-

“tal and spawning stock size (numbers

and wenght) over time. Resulting es-
timates ‘can be combined with esti-
mates of i incoming recruitment from
research vessel surveys or _oxher
sources to make prcdlcuons of catch
and stock size in upcoming years in
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relation to fishing mortality. They
also provide data for a wide variety of
more sophisticated. analyses e.g. re-
cruitment inrelation tospawning stock.
. size or multispecies modeling.

. Flgurc 3 provxdcs an outline of
- the’ scquence in which'catch and sur-

vey data, in the lower right and left

boxes respectively, can.be used to
prov:de assessment advncc. For ex-

amplc.,an lNDEx level assessment

mvolves information gencrated by
followmg either the rightmost or
Teftmost vertical arows, depending
onwhethercommercial or survey data
are available, A SURPLUS ,PRO-

DUCTION type. asséssment would: -

rcqulre landmgs and effort data from
. the fishery (lower. nght-hand box in
the figure) while: YIELD PER RE-

.CRUIT analyses are dependent on -

detailed biological information (bio-
logical data.) AGE/SIZE STRUC-
TURED assessments would require
. information rcprescnted inthe middle
column of boxes in Fi gure 3.
Increasing the level of complex-
ity of an assessment requires a sub-
stantial additional commitment of re-
sources to develop and maintain it at.
its more complex level. Conversely,
the level and information content of
an assessment can decrease relatively

quickly if sufficient resources are not -

allocated to it.

. The assessments in this report
consider each species as a separate
entity. with no consideration of spe-
ciesinteractions. However, there are
signifi cant blologlcal (predator/prey)
as well as technologncal (bycatch)
interactions for northeastem U.S. fish-
ery resources. and a large pan of the
Center's research program is dedi-
cated to modelmg the effects of these
lnleraclxons The results of these

.studies are not presented here. The - -

sngmf'cance of the mixed-species
nature of, the northeast trawl fisheries
is illustrated in the section entitled
_ Aggrcgatc Resources Trends. There,

aggregate research trawl survey and -

commercial trawl data are presented
illustrating major trendsin abundance
and catches. The approaches used,
however, are illustrative of overall
trends and do not address species

[ewnrreaover |
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Figure 3. Diagram of altemative pathways by which fishery-dependent and fishery-independent
data are used to provide assessment advice,

interactions and other complexities
of multispecies fishery resources.

FISHERY
MANAGEMENT

Fisheries occurring primarily in
the Exclusive Economic Zone (EEZ)
off the Northeastern U.S. are man-
agedunder Fishery Management Plans
(FMPs) developed by the New En-
gland and the Mid-Atlantic Fishery
Marnagement Councils. Fisheries oc-

" curring primarily. in state waters are
- managed by the individual states or

through Interstate Agreements made

-under the auspices of the Atlantic

States Marine Fisheries Commission
(ASMFC). Currentmanagement plans
are listed in Table'1.

PATHWAYS
OF ASSESSMENT
ADVICE =

Stock assessments and related
analyses and documentation are
sometimes provided dlrcctly to the
Councils through Scientific and Sta-
tistical Committee mectmgs or to
ASMFC via section meetings. In-
creasingly, however, managers are
depending upon the Northeast Re-
gional Stock Assessment Workshop

,(SAW) process for asscssment ad-

vice.
. The SAW originated in 1985 asa

.vchlcle for in-house or local peer

rcvnew of stock assessments and re-
lated research. ‘As the condition of
fishery resources in the Northeast de-

atern oy
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! New Amendment in proccss' o

Fedcral Jomt and interstate ﬁshery management plans currenily m place or undér dcvelopmem for spccnes-stocks
L mennoned in thns report o
" pisa’ T Ju"rlsillétio‘q Organizatlon _ Year “Last  Amendment
e ' Responsible , Implemented Amendment Number
1. Nonheast Mullispééies < Féderal * ~ NEFMC 1986 1997 . g
2:“Atlintic'Sei Seallop” = ¢ Federal NEFMC 1982 1997 .. .6
. .3, AmericanLobster” -~ ' Interstate © - ASMFC 1979 1997 - 3
e ne Cont Federal NEFMC 1983 1997 6'
"4, Alantic Surfclam and - Federal MAFMC 19777 1996 10"
B -Ocean Quahog . '
57 Atlantié Mackerel Squld, ' Federal‘_'..?._,. 'MAFMC _ 1978 1996 - -§ -
andBuncrf'sh - L o ' Lo
. 6. Summer Floundcr. Scup,” Joint " MAFMC/ASMFC 1988 1997 . ST
~ and Black Sea Bass ‘ :
7.~ Blueﬁsh= ’ Joint : MAFMC/ASMFC 1989
8. Atlamtic Hemng h Federal us Dept of Commerce 1995
' Interstate ASMFC 1993 ' .
Federal .. NEFMC " Under Development
9. Northem Shnmp - Interstate:©~  ASMFC . 1986
10, Striped Bass Interstate © -  ASMFC 1981. 1995 - s
11, Titefish Federal © * - - MAFMC Under Development
12 Adlantic Salmon Federal . .. . NEFMC 1987 -
13. Winter Flounder Interstate ASMFC 1989 - ¢ 1992 < 1
" 14 Dogfish Federal - ‘MAI?:MC/NEFMC .* Under Development
i1 +15; Atlantic Sturgeon Interstaté " C ASMFC o 1990 |
; |6‘. ‘Shad and Rncr Hemng Interstate -~ - ASMFC 7'1985 :
. Gooseﬁsh ‘ Federal - . .. ,NEFMC/MAFMC:; ' " Under Development

" " - L .
aen .
1KY - 1
By

terioratedand pressure forassessment

‘and management advice intensified,
the SAW evohed into an’intensive
“biannual review proccss involving

four components: a-Steering Com-

“mittee 10 -oversee ‘the" procéss ‘and

determine prioritiés; working groups

responsible for completion of stock -

assessments and working papers; a
Stock Assessment Review Commit-

‘tee (SARC) that rcv1 ewsassessments

"and prepares’ management advice;

“and a Public Review Workshop that
-presents SARC reports and advice at
fishery management council meet-
ings. - SARC membership is struc-
tured to“include experts from the
NEFSC and other NMFS ‘Centers,
the Councilsand ASMFC, state agen-
cies and academic institutions, and

Canada; and all SAW-related meet-
ings and workshops are open to par-
ticipation by industry representatives
and otherinterested parties. The SAW
lias been very effective in generating
hngh quality assessment advice while
enhancing the credibility of this ad-
vice through iritensive peer review
and participation by fisheries scien-
tists, mdustry and the general public.
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DEFINITION
OF TECHNICAL
- TERMS
-Asscssment ;enns ﬁsed tﬁrouél;a

out this document may not be familiar
toall. A brief explanation of some of

theseterms follows, orgamzed alpha- .

betically.

Assessment Jevel: Categories of the
level of complexity of each assess-
mentincluded in this document are as
given above (INDEX, SURPLUS-
PRODUCTION, YIELD PER RE-
CRUIT, and AGE/SIZE STRUC-

TURED). The latter may include pro- -

jections of future catch and stock

sizes or modeling of relationships -

between recruitment and spawning
stock size.

Biologicalreference points: Bench--

marks such as fishing mortality rates
that may provide acceptable protec-
tion against growth overfishing and/
or recruitment overfishing for a par-
ticular stock. They are usually calcu-
lated from yield-per-recruit curves,
spawning stock biomass-per-recruit
curves and stock-recruitment data.
Examplesare F . F__ and F.,.

Exploitation pattern: The distribu-
tion of fishing mortality over the age
composition of the fish population,
determined by the type of fishing
gear. areal and seasonal distribution
of fishing. and the growth and migra-
tion of the fish. The pattern can be
changed by modifications to fishing
gear, forexample. increasing meshor
hook size. or by changing the ratio of
harvest by gears exploiting the fish
(e.g., gill net, trawl, hook and line,
erc.).

'Exploitanon rate: The proportion of
a population at the beginning of a
_ ‘giventimé period that is caught dur-
mzthammepenod(usually expressed
"on & vearly basis). For example, if
720.000 fish were caught during the
year from a population of 1 million
“fishalive at the beginning of the year,

.0.72., Note that

the annual explonauoq rate.(or an-,
" fual fi shing mortality rate) would be
this rate cannot
excced unity; obv:ously, more fish
cannot . dnc tﬁan were ongmally

'prescnt

Fishing mortality rate (F) Thatpart
of the total mortahty rate applymg to
a fish population that is caused by
fishing. Fishing mortality is usually
expressed as an instantaneousrate, as
discussed under Mortality rates, and
can range to values exceeding unity,
such as'2.0 or higher. '

F_.: Thefi shmg mortality rate that
results in the maximum level of yield-
per-recruit. This is the point that

. defines growth overfishing.

F

¢ The fishing montality rate at

"whichrecruitment balances removals

over time, as estimated from stock-

‘recruitment data,

F,,;: The fishing montality rate at
whichtheincreasein yield per recruit

. in weight for an increase in a unit of

effort is only 10 percent of the yield
per recruit produced by the first unit
of effort on the unexploited stock
(i.e., the slope of the yield-per-recruit
curve forthe F, rateis only one-tenth
the slope of the curve at its origin).
F,,.: The fishing mortality rate at
which spawning per recruit (usually
using spawning biomass per recruit
as a proxy) is reduced to 20% of the
unfished level. Other levels may be
used depending on biological charac-
teristics 'of the target species and/or
management objectives,

Growth overfishing: The rate of
fishing, as indicated by a yield-per-
recruitcurve, greaterthan thatat which

theloss in weight from total mortality

equals .the .gain -in weight due to
growth. This pointis definedasF__

Long.-term'poten.tia.l-catch Thelarg-

estannual harvestin weight that could
be removed from a fish stock year
after year, under existing environ-
mental conditions. This can be esti-

. matedin various ways, such as maxi- -

mum yield from surplus ‘production
models or, averagc observed catches
over a period of years.

Maturation: Reported in this docu-

‘ment wherever possible as median

length or age at maturity (L,, or A,)
as determined from lcngth and age-
specific maturation ogives,

Mortality. rates: The rates at which -
fish die from fishing and/or natural
causes. Mortahty rates can be dc-
scribed in several ways,

One conceptually simple ap-
proach is to express mortality on an
annual basis, i.e., A, the annual mor-
tality rate, expresscd as a proportion
(5% or 0.05 per year). This is the

 fraction of the population alive at the

beginning of the year which dies dur-
ing the year. The survivors may be
represented by (1-A) = S, the annual
survival rate. - '

In exploited populations, how-
ever, it is important to account for
both fishing and natural.mortality.
This can pose complex problems for

- three reasons: we generally havelittle

information on natural mortality;
population changes tend to be expo- -
nential; and also, different compo-
nents tend to be multiplicative, that
is, in any given period of time, indi-
viduals that die from natural causes
would otherwise be killed by fishing
and vice versa.

Forthese reasons, biologiststend
to work with instantaneous rates, in
which time intervals are sufficiently
short so as to allow separation of the
primary components as instantaneous
fishing mortality (F) and instanta-
neous natural mortality (M). To-
gether the two are equivalent to in-
stantaneous total montality (Z),i.e. Z
=F+M. . o

..The necessary mathcmatlcs are
based on a logarithmic scale which
relates well to biological processes
(since they tend to be exponential);
and effects. which are multiplicative
in nature become additive on a loga-
rithmic scale.

. The concept of instantaneous

rates can be illustrated by a simple
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example lmagme a ycar ofa ﬁsh s’

life fo be divided into aJarge number
“(n) ofequal time intervals, and Z/n is
“the numbcr dying within that inter-
val. ‘If n = 1,000 and Z =1.0, then

‘during thé first time, mtenal ]llOOO =

0.1% of the population dies.” For a
e .population of 1,000,000 fish, 1000
A v\oulddle.lea\mg999 OOOSumvors

“In the next. {ime interval 0.1% of

999,000 ﬁsh or 999 fish die, lea\mg
=:698.001 sunv ivors, ‘and so on. Re-

peated 1,000 nm;;s. we “Pl_"d have:

1,000,000 (1-0.0010)"%%
= 36'-’.{;_?5 survivors

. Or. we may use the relation:

comwpr v

. §=e¢Z=0.3679 (1.000.000)
;-j 36'-’ £79 sun'ii'ors ’

\th. e is the base of natural Ioga-
rithms (2.71828).

- The calculation providesthe same
approximate result. Note that the an-
nual mortalitvrate A=1-8S, hence, 1-
0.36%9 or 0.63521- or 63% in our ex:
ampl; Again.’A can never exceed
units. ahhounhFanchan forhea\-
“ily exploited stocks.’ '

- Using instantanous rates to deal
with ditferent sources’ of mortality
over time can be illustrated as fol-
lows. Assume a population at the
beginniing of a year consists of 1,000

W fish. and that during the year it is
T subjected 10 ah mstanlaneous fishing
“montality rate of F=0.5, while instan-

"—‘ff'itantous‘naturhl mortality' (M) = 0.2.

" The instantaneous total montality rate
(Zyis equal to (F~M)=0.7.Removals
by fishing are calculated by applying

-- the annual exploitation raté s

b

05, .07
-67 “"C., )

¥ S o= ‘0.3596

(1-¢%

~Nis

During the vear. 0. 3596(1000) = 360
fizh are caux.hl and .

;s' e‘-‘."l
0.4966(1000)
497 fish survive

5k
R
f

Thc dnffercnce from thc ongmal num-'
“berof 1 000 fish (1,000-360-497), or
"143 fish, is the number dying from

natural causes. The additive property

“of instantaneous rates allows us to
obtain approxxmately the same result

for nalural monalny, ie.,

e M ) .0.2 ' '-'-07
__' l-se . ] (l‘
4 ( . .._) . ._0.
o= .0 1438

or, 144 ﬁsh

" In lhe absencc of ﬁshmg ‘this number
. would be:. :

A= (1-¢9%) 1000
=." 0.1813(1000)
= 181 fish

thh 819 fish survwmg to the bcgm-
ning of the followmg year. If the
process is continued for another year,
the catch in the exploited population
would be 179 fish, 71 fish would die
from natural’ causes, ‘and 247 fish
would survive, while in thc unfished
populatlon 149 fish would die, leav-
ing 670 survivors. Continued for 10
yearsthe explonted population would
be csscnuallvchmmatcd (1 surviving
fish) whereas 14% of the unfished
population ( 135 fish) would survive.

“This cxamplc uses an annual ex-
plonanon rate (36%) forthe cxploned
population that is somewhat high but

© was sustained hxstoncally by some

Northeast stocks For some hcavtly
fished ‘stocks (scallops. ycllowtall

’ﬂOunder) cxplouatlon rates havc in

some years exceeded 80 percent. The
corresponding instantaneous ﬁshmg
and total mortahty rates were F>2.0
and Z>2.2. The number of)ellow-

tail ahvc ‘after 5 years froma year

class of l 000 000 ﬁsh “ould bc

Tl ooo ooo [e --"51 = 17 l'sh' '

. Natural mortaht) rate (M): That
part of a fish population’s total mor-

tality caused by {actors other.than
fishing, usually expressed -as an in-
stantaneous .rate, , Commonly, all
sources of M are considered together

" Page7

. sifice they usually account for muck
__lessthan ﬁshing monality.

‘Nominal catch: - The sum of thc
catches that are landed (exprcsscd as
live welght or cquwalents) Does not
;mclude unrcponcd dlscards S

'Overf'shlng deﬁnition ObJecuve
.and measurable’ guideline(s) for a
_-guvcn stock defi ining the point at which
-the-stock reaches an overfished con-

dmon. required for each fishery man-

.agement plan under National Stan-

dard 1 guidelines (50 CFR Part 600)

" for the Magnuson-Stevens Fishery

Conscrvatton and Management Act.
Th|s may be expressed in terms of a

‘minimum level of spawning biomass;

maximum level of fishing mortality,
or some otheér measureable standard
designed to ensure maintenance of
the stock’s productive capacity.- - .

Quota: A por_tibn ofa total allowable
catch (TAC)allocated toan operating

. unit, such as a vessel size class ora

country.

Reqrultment: “The amount of fish
added to the exploitable stock each
year due to growth and/or migration
into the fishing area. The number of
fish that grow to become vulnerable
to the fishing gear in a given year
would be the recruitment to the fish-
able populationinthatyear. Theterm
isalso used inreferring tothe number
of fish rcachmg acertain agc or size.

Recrultment overﬁshmg Thc rate
of fishing above which recruitment:
to the exploitable stock becomes sig-
nificantly reduced. Thisischaracter-
ized by a greatly reduced spawning
stock, adecreasing proportion of older
fish in the catch, and generally very
low recruitment year after year..

Spawnings(ockblomass(SSB) The
total weight of all sexually- mature
fish in the population. This quantity
depends on year class abundancc..thc
exploitation pattern, the rate of
growth, fishing and natural mortality
rates, the onset of sexual maturity and

-cnv:ronmcmal condmons
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Spa.wnlng stock biomass-per-re-

* erult (SSB/R): The expected life- -
time contribution to the spaWning

stock biomass for a recruit of a spe-
cific’ agc (eg., petrage2 indmdual)
Fora gwen cxplonauon pattem, rate
“of growth, and natural mortality, an
expected equilibrium valué of SSB/R
can be calculated for each level of F.

© " Auseful reference pomt isthelevel of

~ SSB/R that would be realized if there

* were o fishing. This is a maximum
" value ‘for SSB/R, and can’be com-
paredto lévels &f SSB/R generated
" under different rates of fishing. For
‘example, the maximum SSB/R for
Géorges Bank haddock is approxi-
mately 9 kg for a recruit at age 1.

_ Status ofexploitation: Inthis réport,
the terms underexploited, fully ex-
- ploited, and overexploited. These
describe the effects of current fishing
effort on each stock, and are based on
the best judgement of the assessment
scientist responsible.

Sustainable yield: The number or

weight of fish in a stock that can be

taken by fishing without reducing the

stock biomass from year to year, as-

suming that environmental conditions
_remain the same.

TAC: Total allowable catch is the
total regulated catch from astock ina
given time period, usually a year.

Vessel class: Commercial fishing
vessels are classified "according to
their gross registered tons (grt) of
displacement. Vesselsdisplacingless
than 5 tons were not routinely moni-
tored prior to the new mandatory re-
porting system implemented in the
“Northeast in 1994, and were referred
to asundertonnage. The current clas-
sification scheme is as follows:

Vessel Class GRT'

1 <5
2 5.50
3 51150
4 151+

Virtual population analysis (or co-
hort analysis): An analysis of the

catches from a gwcn year. class over
ity lifé in the fi shery If 10 fi sh from
the 1968 3 ycar class were caught cach

. 'year’ for” 10" successive years from
- 1970 to 1979 (age 2 to age ll). then

100 fish would have been caught from

“the 1968 year class duringits life in

the fishery. Since 10 fish weére caught
during 1979, then 10 fish must have

. been alive at the beginning of that

year. Atthe beginning of 1978, there

‘must have been at least 20 fish alive

because 10 were caught in 1978 and

. 10 more were caughtin 1979. Work-

ing backward by’ yeaf, one can be
virtually certain that at least 100 fish
were alive at the beginning of 1970,

- A virtual population analysis
goes a step further and calculates the
number of fish that must have been
aliveifsome fishalso died from causes
aother than fishing. For example, if in
addition to the 10 fish caught per year
inthe fishery, the instantaneous natu-
ral mortality. rate was also known,
then a virtual population analysis cal-
culates the number that must have
been alive each year to produce a
catch of 10 fish each year plus those
that died from natural causes.

If one knows the fishing mortal-
ity rate during the last year for which
catch data are available (in this case,
1979), then the exact abundance of

the year class can be determined in |
_each and every year. Even when an

approximate fishing mortality rate is
used in the last year (1979), a precise
estimate of the abundance can usu-
ally be determined for the stock in
years prior to the most recent one or
two (e.g., for 1970-1976 or 1977 in
the example).”

Accuracy depends on the rate of
population decline and the correct-
ness of the starting value of the fish-
ing mortahty rate (in the most recent
year). This technique is used exten-
sively in fishery assessments, since
the conditions for its use are so com-
mon: many fisheries are heavily ex-
ploited, annual catches for a year
class can generally be determined,
natural mortality rate is known within
a fairly small range and is low com-
pared with the fishing mortality rate.
Year class (or cohort): Fishin a
stock bom in the same year. For

;- example, the 1987 year class of cod

includes 4l cod bom in 1987, which
would be ageé: 1 in 1988.° Occasnon-
ally. a stock produces a véty small or
very largc year class' which can be
pwotal in determining stock abun-
dancc in latcr years.

Yleld per recruit: Thc cxpcctcd

_hfcnmc yueld for a fish of a. specific

age (e.g.sper age2 mdmdual) Fora

. given exploitation pattern, rate of

growth, and natural mortality, an ex-
pectéd equilibrium value of Y/R can
be calculated for each level of F.

Eorfunherhﬁbnnaﬁon

Gabriel, W.L., M.P. Sissenwine, and

W.J. Overholtz. 1989. Analysis of .

spawning stock biomass perrecruit:
an example for Georges Bank had-
dock. N. Am. J, Fish. Mgmt 9:383-
391.

Gulland, J.A. 1983, Fish stock assess-
ment, a manual of basic methods.

. JohnWiley & Sons, Inc.,New York.

223 p.

Gulland, J.A., ed. 1988. Fish popula-
tion dynamics. John Wiley & Sons,
Inc., New York. 422 p.

Hillborn, R, and C.J. Walters. 1992,
Quantitative fisheries stock assess-
ment: choice, dynamics & uncer-
tainty, Chapman and Hall, London,
570p.

O’Bncn,L J.Bumett, andR.K.Mayo
1993. Maturation of 19 species of
finfish off the northeast coast of the
United States, 1985-1990. NOAA
{National Oceanic and Atmospheric
Administration] Tech. Rept NMFS
113, 66 p.

Ricker, W.E. 1975. Computation and
interpretation of biological statis-
tics of fish populations. Bull. Fish.
Res. Bd. Canada 191, 382 p.

Rosénberg, A., convener. 1994. Sci-
entificreviewof definitions of over-
fishingin U.S. fishery management
plans. NOAA [National Oceanic and
Atmospheric Administration] Tech,
Memo. NMFS-F/SPO-17, 205 p.

Waedines b o

vy
.



E Page 9

.. Commercial and recreational

fishing ofT'the northeastern U.S. coast
provides a significant portion of total
_U.S. landings. Total U.S. commer-

cnal landings in 1996 were estimated

; at more than 4.3 mn!hon metric tons
~(mt). of which approximately 17 per-

..cent came from the Northeast, U.S.

‘recreational landings were estimated
to exteed 94,000 mt (excluding
Alaska, Hawaii, and Pacific Coast
salmon). Aggregate statistics for U.S.
fisheries are detailed in Fisheries of
the United States. 1996.

‘Prior to 1994, fishery statistics
were collectedin the Northeast under

a voluntary teporting svstem. Land- .

ings and price data were collected by
NMFS port agents and state person-
nel at the point of first sale through
dealer reports or “weighoutreceipts™.

This information was complemented
by interviews of vessel captains by
NMFS pon agents.at dockside. ‘to

- collect detailed data on fishing effort,

‘gear used and areas fished: and a

..monthly canvas to collect landings
%/data at secondary ports. In June of
.-1994, voluntary reporting was rte- .
.:placed by a mandatory reporting sys-
*tem in which dealer reports were re-

tained, and dockside interviews were
replaced by a logbook reporting sys-
tem. This svstem is now used in‘all

fisheries subject to federal fishery
: management plans or FMPs (except

- the American’ lobster and Atlantic
. herring ﬁshenes) Funher.manyves-
“ sels that fish for lobster and herring
are permitted under one or more of
the remaining federal FMPs, and are
therefore subject to mandatory re-
porting. Recreational fishermen are
-surveyed both in the-field as they
complete fishing trips and through

'lelcphonc calls to households. These .

independent components, along with
census data, produce estimates of rec-

_reational catch, effort, and participa-

tion.

- Table2 provxdes commercial (do-
mestic and foreign) and recreational
landings data for 36 of the 39 species,

or species groups, reviewed in this -
document (Atlantic salmon and stur- *

geons excluded). “Foreign” landings

include Canadian and distant-water .

fleet catches outside of the U.S. EEZ
for transboundary stocks fished by
the U.S., such as Canadian landings

"of groundfish and scallops from east-

em GeorgesBank,and Atlantic mack-
erel from off Nova Scotia and New-
foundland. They also include catches
‘made by U.S. vessels during internal
waters processing (IWP) operations
in state waters, which are transferred
to foreign vessels and later landed in
foreign ports. It is logical to group
these species into several assem-
blages: principal groundfish, floun-

ders, other groundfish, principal

pelagics, other pelagics, anadromous
fish, and invertebrates. -

For these assemblages, landmgs
totalled 485,600 mt in 1996, an in-
crease of 61,900 mt (15%) from 1995
(Table 2). Of these landings, 13%
were from foreign, 81% from domes-
tic commercial, and 6% from domes-
tic recreational fishing. The 1996
increase was primarily due to a sub-
stantial rise in U.S. commercial land-
ings of Atlantic herringandto a lesser
extent, Atlantic mackerel. Prelimi-
nary figures for 1997 indicate a total
of 466,200 mt (17% foreign, 78%
.domestic commercial, and 5% do-
mestic recreational). The 1994-1995
average was-433,000 mt.

. ‘Principal groundfish (Atlantic
cod, haddock, redfish, silver hake,
red hake, and pollock) and flounders
(yellowtail, summer ﬂoundcr.Amcn-

_ can plaice, witch and winter flounder,

and windowpane) have together ac-

" counted for less than 20% of the total

landings by weight since 1994 (16%
in 1996). Principal pelagics (Atlantic

“herring ‘and Atlantic mackerel) and

invertebrates (squids, American lob-
ster, northern shrimp, surfclams,
ocean quahogs, and sea scallops) ac-

“counted for 30% and 31%, respec-

tively, of the 1994-1997 total (32%

-and 29% in 1996). Other groundfish
_(goosefish, scup, black seabass, ocean

pout, white hake, cusk, Atlantic wolff-.

" ish, tilefish, spiny dogfish, and skates)
_accounted for 16% of the 1994-1997

total (17% for 1996). See Table 2.
Total foreign landings of species
and stocks within these assemblages
have fluctuated in recent years with-
out a clear trend. U.S. commercial
landings have increased somewhat,

. primarily due to increased landings
of principal pelagics, which have off-

set declines for principal groundfish
and invertebrates (Table 2).

. For more information -

NMFS [National Marine Fisheries
Scmcc] 1997. Fisheties of the
United States, 1996 Current Fish-
. ery Statistics No. 9600. USDOC/
. NOAA/NMFS, Silver Spring, MD.
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Table 2. Total landings 'of selected assessmerit species groups off the northeastern United States; from domestic and foreign
commercial f‘shmg. and. from recreational ﬁshmg. 1994 and 1995 (1,000 mt)
s b Commerchl R chreltlonnl .
Species l'-‘orelgn “US
11994 - 1995 1994 1995 1994 1998 1994 1995 .
Principal Groundfish - aE
Atlantic cod ‘5.3 11 17.8 13.7 - 4.1 39 27.2 18.7
. Haddock- 2.4 2.1 0.3 0.4 <0.1 <0.1 27 .25
Redfish <0.1"  <0. 0.4 0.4 00 00 04 04
Silver hake’ 0.0 0.0 16.1 14.7 <0.1 <0.1 16.1 14.7
Red hake 0.0 0.0 ‘17 1.6 <0.1 <0.1 17 1.6
Polock’ 15.2 °9.9- 3.8 34 02 003 19.2 13.6
i Subtotal . 1229 13.1 40.1 342 43 42 67.3 "51.5
Hounder: . e
" Yellowrail ﬂoundcr A 0.5 31 1.9 0.0 0.0 5.2 2.4
. Summer flounder 00 0.0 6.6 7.0 4.1 25 10.7. 9.5
" Américan plaice’ " <0.1 0.0 5.1 4.7 0.0 0.0 5.1 4.7
Witch flounder <0.1 <0.1 2.7 "2.2 0.0 0.0 2.7 22
Winter flounder - - <0.1 <0.1 36 4.0 0.6 0.7 . 4.2 4.7
“Windowpane: 0.0 0.0 .- 05 0.8 0.0 0.0 0.5 0.8
Subtotal 2.1 0.5 21.6 20,6 4.7 32 -28.4 243
Other Croundrsh
" Goosefi sh 0.5 0.4 229 26.4 <0.1 <0.1 234 26.8
Scup 0.0 0.0 4.1 29 1.2 0.6 53 3.5.
Black sea bass © 0.0 0.0 0.9 0.9 1.4 2.6 23 3.5
Ocean pout 0.0 0.0 0.2 0.1 0.0 0.0 0.2 0.1
- White hake - 1.0 0.5 438 4.3 <0.1 <g.1 58 4.8
Cusk . 0.2 0.2 1.1 0.8 <0.1  <0.1 1.3 1.0
" Atlarnitic wolffish <0.1 <0.1 0.5 0.5 <0.1 <0.1 0.5 0.5
“Tilefish ) 0.0 0.0 0.8 0.7 <0.1 <0.1 0.8 0.7
Spiny dogfish 1.8 1.0 18.8 22,7 1.1 0.7 21,7 244
Skates 0.0 0.0 8.8 12 0.0 0.0 838 7.2
Subtotal 3.5 2.1 62.9 66.5 3.7 3.9 70.1 72.5
Principal Pelagics
Atlantic herring 22.2 18.2 543 76.1 0.0 0.0 76.6 94.4
Atlantic mackerel 20.7 17.7 10.1 8.5 11 12 319 214
Subtotal 429 35.9 64.4 84.6 1 1.2 108.5 1218
Other Pelagics : -
" Atlantic butterfish 0.0 Q.0 3.6 2.0 0.0 0.0 3.6 20
. Bluefish 0.0. 0.0 43 3.6 1.9 7.2 12.2 10.8
* Subtotal ~ 0.0 0.0 7.9 5.6 7.9 7.2 15.8 12.8
An:dromous Fish .
River herring <0.1 <0.} 0.4 . 0.6 0.0. 0.0 0.4 0.6,
American shad 0.0 0.0 0.6 0.6 0.0 0.0 0.6 0.6
Striped bass 0.0 0.0 0.8 1.6 33 5.5 4.1 .
- Subtotal <0.1 <0.1 - 18° 28 33 5.5 5.1 8.3
Invertebrates
Shortfin squid 6.0 1.0 18.3 14.1 0.0 0.0 243 15.1
Longfin inshore squid 0.0 0.0 22,5 18.0 0.0 0.0 22,5 18.0
American lobsier - 0.2 0.1 nas k1) 0.0 0.0 319 ‘319
Northem shrimp 0.0 0.0 3177 6.8 0.0 a0 3.7 6.8
Atlantic surfclam -~ 0.0 0.0 311 287 0.0 0.0 K1 | 28.7
Ocean quahog 0.0 0.0 21.1 222 0.0 0.0 21.1 222
Sea scallop 5.0 2.0 7.5 . 11 0.0 0.0 12.5 9.8
Subtotal 11.2 31 1359 129.2 0.0 0.0 147.1 1325
Total 82.6 54.7 3346 3435 25.0 28.2 442.3 42).7
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.T_abic .2 (Aco'h't‘d_).‘ - Tolal Iandings of selccted assessmem spec:es groups off the nonheaslem Umled Slates. rrom domesuc and .
oy e forelgn commcrcual fishing, and from rccrcanonal ﬂshmg, 1996 and 1997(1 000 mt) S e

N J'.
-

e T i Commerchl Recrealloml o Toul
Species o Foreign US. - S '
R oo 1996 1997 1996 1997 . 1996 1997 oL 1996 o 1997
;-.‘PrincipalGroundﬂsh . o .. G

Atlanticcod Ly 29 14.3 13.0 29 1.0 19.1 16.9
Haddock - _ <3007 0 - 06 s T <01 <0 | - 43 42
Redfish .~ . - <01:' <01 . 030 03 - 00 00 - 03 03
Casiverhake L0000 000 162 0185, . <00 <00 162 8s -
“Redhake -~ 1 v DO. . .00._ S s R <0,1 02 vl 1.5 ,
" Pollock .93 Ny C300 43 0 00 027 123 164 -
Subtotal A - 149 17.5 .. 355 D389 29 14 - 833 ;. . 548

-'.-.__,-.-“

. . Flounders ' S , Lo T :
", . Yellowtail flounder .05 08 ; 223 .29 .
% Summerflounder . - 00 . 00 S, 58 -4l

wi Americanplaice - <01 '<0.1 . .44 39 -
;% Wichflounder - -° - <01 . <01 21 18
.2 Winterflounder T . 140Y . 0L ST 48 83,
7" Windowpane - - 0.0 00 - 07 - 08
Sl Subtotal * ) 05 09 2047 - .18

Other Groundﬁsh e R . L ; S
" Goosefish . 02" .02 266 282 <01, <01 268 .- 284
Scup - 00 .00 25 22 .10 05 , 35 2.7 .
Black seabass - 00 00 LS 1.1 26 18 ) 41 26 -
" Ocean pout 0.0 0.0 - 01" - <01 ~ /00 00- .- 01 <01
. White hake 04 0.3 < 33,4022 7 <01 <0l - .31 2s
. Cusk - 0.2 0.1 S~ 05.. 04 ;. <01 <01 . 0.7 05
-Aulantic wolffish <01 <0.1 - 04 -003 <0.1 - <0.1 .- 04 . 03,
Tilefish - - 0.0 0.0 SR 7 SRS ¥ T SU<0.1 <01, B 18 -
Spiny dogfish ' 04’ 0.2 272 s 04 . 08 C.281 0 19
Skates .. ‘ 00 00 27 1047 0 . 00 00 o142 104
Subtotal - . 12. .08 77.4 T 647 40 . . 28 © 827 7 683

Priotipal Pelagics = A . . y T , o

Atlantic herring 1597 207 i03 7 ..982 ", . . 00 00 - i 119.6 ‘1189
Atlantic mackerel 204 185 L. 158 154 - - 13 16 376 355
Sublolal Tl 363 392 . 119 5 ' 113.6 o 3 e |57 2' T 154 4

Othchelaglcs 4 o e IR o o T :
‘uAtlanucbunetﬁsh - . 00, 00. . 36 .28.." .00 00 .36 .28
. :Blugfish LT 00 0 00T T 39 40 . - 74 16 . 113 16
Subxotal L. 00 00 s :':‘6‘.8 .- 14 0016 . 149 144 -

’ —«ﬂ\nadromous Fnsh e o ' o e - C. R y
" River hemng A< <01 - o 04 o4 Lo 0.0 0.0 04 . 04
American shad .- - . <00 0.0 w06 081 i 0.0 .00 S 067 05
Striped bass . 0.0 0.0 S22, 7220 0 61 67 -t .. B9 89.
" Subtotal _— <0| o<t 32 . ,3.1_:‘,- 61 61 " 99 . . 98

- lovertebrates O . o .
_+-Shortfin squid 8.7 15.4 170 136 - L 00 T 00 s 257 - 290

Longﬁn inshore squid - 0.0, 0.0 ) 12.5 162 .. 0.0 00. . 125 162 .
“American fobster . . - 0.1 02" - 324 321 - - 00 00 . 77 326 323
Northémshrimp =~ ° .- 0.0 .00 95 -64. .-, .00 00 . 9.5 6.4
Allannc surfclam -~ 00 0.0 . 28.8 - 256 . 0.0 00 . 288 25.6
:Ocean quahog - 00 - 60 - . 206 198 - 0.0 0.0 " 216 19.8°
Seascallop | C.30. 42 L6 60 S 00 00 10.6 102

" Subtota! ‘ ' ||s 198 T 1294 1197 - 00 00 -7 1413 1395

: Total cooedy 182 3929 . 3623 CCna e 4856 4662
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Aggregate Ressance “Trends

S. Murawski
F.Almeida

The fishery resources off the
northeastern United States are har-
vested by a variety of fishing gears,
including trawls, gillnets, handlines,
traps, longlines, and dredges. While
each type of gear takes a different
mixture of species, few fishers target
one species exclusively. The degree
of mixture inthe catches varies among
the types of gear used in different
areas. Inaddition, there are predatory
and competitive relationships among
many of the fishery resources.

These relationships result in sig-
nificant interactions amonggear types
termed ‘technical interactions’, and
among some species termed ‘biologi-
calinteractions’. Management of fish-
ing activity in the northeast region is NOAA Fisheries
a complex problem in part due to B ) NEFSC Photo by Brenda Figuerido
these types of interactions. This com- ’ S
plexity is reflected, for example, in
the structure of some of the fishery
management plans (FMPs). The
groundfish resources off New En-
gland are managed under the North-
east Multispecies FMP (of the New
England Fishery Management Coun-
cil or FMC), while several pelagic
stocks are managed under the Atlan-
tic Mackerel, Squid, and Butterfish
FMP of the Mid-Atlantic FMC.

While much of the stock assess-
ment advice used in managing these
fisheries requires knowledge of the
dynamics of individual populations,
thereisan increasing need to consider
information on a more aggregated
level. In this section, trends are pre-
sented for several aggregated fishery
resources to illustrate major changes

inthe fishery ecosystems offthe north- NOAA Fisheries

) .

. Sampling for age & growth .

eastern United States. ", studies during resou _NEFSC Photo by Brenda Figuerido
survey cruise o . :

Two sources of dataare available
for measuring trends in aggregate re-
source abundance: (1) research ves-
sel survey data (termed “fishery-in-




dependent data™), and (2) commer-
cial catch and effort data (termed
“fishery-dependent™ data). While
neither data source completely re-
flects the changes in all fishery re-
sources, both provide useful informa-
tion in interpreting recent changes in
fishery resources and fishing activity.

FISHERY- INDEPENDENT
DATA

The Northeast Fisheries Science
Center (NEFSC) has conducted an
intensive bottom trawl survey pro-
gram off the northeasten United
States for 35 years. An autumn sur-
vey hasbeen conducted annually since
1963; a spring survey was initiated in
1968, and a winter survey (primarily
providing information on flatfishes
and other demersal resources of the
Mid-Atlantic to Georges Bank re-

gion) began in 1992. The NEFSC

surveys employ standard gear and
sampling procedures following a

stratified random sampling design and

thus provide a valuable time series of
data for monitoring resource trends.
Several states also conduct fishery-
independent monitoring programs
using bottom trawl surveys to docu-
ment the status of species distributed
near shore (e.g. Massachusetts, Rhode
Island, Connecticut, Delaware, Mary-
land and Virginia). Since bottom-
tending gear is used, the data are most
appropriate for demersal species, al-
though reliable indices of abundance
have been developed for some pe-
lagic species as well. Four groups of
species are considered here:

1. Principal groundfish and floun-
ders, including demersal species such
as Atlantic cod, haddock, yellowtail
flounder, winter flounder and sum-
mer flounder, that have.historically
supported important offshore trawl
fisheries.

2. Other finfish, including a vari-
ety of demersal and pelagic species,
such as goosefish, black sea bass,
white hake. and butterfish, that col-

63 66 69 72 75

7686 81 84 87 90 93 96

LI B LIRS B | | L ANARALS RUREND A R R RN AN R e
70 4 & . . .
o0 | Principal Groundfish
s & Flounders
40 4
8 30 - vt
L ]
b J ] | | T | i SRRV I SR ST | 1 F |
: T LI 1 LR B T ¥ 7 F ¥ % L LR §
™ 18
16 | 0
cg) '8 w% |
12 = '—‘c_l_ s
~ PY e = = : N\
S 'y ™~
< ¢ Other Finfish
9 ‘1
2 .
o } +——+—t—+—t——t— -+ttt
= ] ~
i 8 . . .
< 7 ] Principal Pelagics
@© ¢
L] 5 |
S ‘9
3]
v 2
& 1.
b ]
Sy
W 2
100{
80 4
'604
40 4
20
o L L 1 i N B | FUl BT TSN BTSN T T S B

63 66 &9 72 75

78 81 84 87 90 83 96
Year

Figure 4. Trends in indices of aggregate abundance (catch per standard tow, kg) for four species
groups, reflecting major resourcetrends, 1963-1997 (species groups givenintext).

lectively are of considerable economic
importance.

3. Principal pelagics, including At-

lantic herring and Atlantic mackerel. -

4. Skates and spiny dogfish, have
traditionally been of minor commer-
cial importance but are now a major
component of the finfish biomass.
For each of these groups, an ag-
gregate index of abundance has been
developed to monitor resource trends
(Figure4). Autumn survey data (strati-
fied mean catch per tow, kg) were used
for principal groundfish and flounders
and for other finfish, while spring sur-
vey data were used for principal
pelagics and for skates and spiny dog-

fish. For each group, an aggregate
.index of abundance has been com-
puted as the sum of the individual
species stratified mean catch-per-
tow values, smoothed to compensate
for between-year variability. No
adjustments have been made for dif-
ferences in vulnerability to the trawl

" gear by species; and thus the overall
index in each case reflects trends in
abundance of those species within
cach group that are most vulnerable.
However, vulnerability to the gear is
not thought to change markedly over
time. The aggregate indices there-
fore appear to provide useful general
measures of overall resource trends,
although they are weighted toward
certain species.
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Principal Groundf’sh
and Flounders

This group includes important
gadid species (Atlantic cod, haddock,
redfish. silver and red hake, and pol-
lock) and several flatfish (yellowtail
" flounder, summer and winter floun-
der, American plaice, witch flounder

* andwindowpane flounder). The com-

bined index for this group declined
by almost 70 percent between 1963
and 1974, reflecting substantial in-
creasesin exploitation associated with
theadvent of distant-water fleets (Fig-
ure 4). Pronounced declines in abun-
dance occurred for many. stocks in
this group, notably Georges Bank
haddock, silver and red hake, and
most of the flatfish stocks. By 1974,
indices of abundance for many of
these species had dropped to the low-
estlevels observed at that time in the
history of the survey time series.
Partial resource recovery oc-
curred during the mid-to-late 1970s.
This has been auributed to reduced
fishing efTort associated withincreas-
ingly restrictive management under
the International Commission for the
Northwest Atlantic Fisheries
(ICNAF) during the early 1970s, and
to implementation of the Magnuson
Fishery Conservation and Manage-
ment Act (MFCMA) in 1977. Cod
and haddock abundance increased
markedly. stock biomass of pollock
increased more or less continuously,
and recruitment and abundance of
. several of the flatfish stocks also in-
creased. The aggregate index pcaked
in 1978. Subscqucntly. the. com-

* bined index again declined; thc 1987

and 1988. values were among the
lowest in the time series tothat pomt
During 1989-1990, the aggregate in-
dex increased due to improved re-
cruitment (primarily for cod, redfish,
silver and red hake,. and American
plaice). The index dropped sharply
in 1991 and remained at record-low
Alcvelsdunngl99" 1994, Subsequent

indices havé been moderately higher

primarily due toincreased abundance
of redfish anid modest improvements
in biomass of groundfish stocks on
Georges Bank. However, the most

recent indices are still well below the
levelsseeninthe 1960s andlate 1970s,
when groundfish and flatfish popula-
tions were relatively high.

Other Finfish

This group includes a nu;nbcr.of

‘demersal and pelagic species that are

taken in directed fisheries or are im-
portant in ‘mixed-fishery situatioris.
The’ combined index for this group
(Figure 4)includes data for 10 demer-
sal species (white hake, cusk, croaker,
black sea bass, scup, weakfish, spot,
wolffish, ocean pout, and goosefish)
and five pelagic species (alewife,
blueback, shad, butterfish, and blue-

fish). Landings for many of these -

specieshavebeensmall, although their
combined contribution to U.S. com-
mercial and recreational harvests is
significant.

Theaggregate index forthis group
was relatively stable from 1963 to
1970andthenincreasedtopeak levels
during 1977 to 1980, reflecting un-
usually high survey catches of Atlan-
tic croaker and spot and strong re-
cruitment of butterfish from the 1979

and 1980 yearclasses. Survey catches

of a number of other finfish species
were anomalously low in 1982 for
unknown reasons. Strong 1983 and
1984 butterfish year classes contrib-
uted to-a peak in 1985. The index
decreasedin 1986 and 1987 and stabi-
lized during 1988-1995. Since then,

the -index has sharply declined to .

record-low levels due to declining

abundancc of white hake, black sea .

bass and ocean pout Overall, the
index for this species group has de-
clined by half since 1977, reflecting
increased exploitation of the species
in this group as traditional fishery
resource species have declined.

Principal Pelagics

Abundance of Atlantic herring
and Atlantic mackerel has been moni-
tored using spring survey data, since
both species occur primarily within

the boundaries of the survey arca in

- March and Apnl when this survey is

conductcd In general, survey catch-
per-tow data for these species have
been’ more vanablc than those for
pnnclpal groundt' sh and ﬂoundcrs.

“although the aggregate mdcx ad-

equately depicts overall trends. . The
index dropped to minimal lévels in

"the mid-1970s, reflecting pronounced

declinesin abundance of both herring

‘and mackerel (including the collapse

of the Georges Bank herring stock).
Since 1983, the index has markedly
increased with the 1994 value the

- highest in the time series (Figure 4).
This trend is supported by virtual

population analyses (VPA) which in-
dicate high levels of abundance of
both the coastwide herring stock and

- thenorthwest Atlanticmackerel stock

in recent years. There is also evi-
dence for recovery of the Georges
Bank herring stock. The index of
abundance for pelagic stocks has de-
clined slightly since 1994,

Skates and Spiny Dogﬁs’h

The remaining aggregate index
includes data for two important ré-
source components, spiny dogfish and
skates, which are monitored” using
spring survey data (Figure 4).  Spiny
dogfish and seven skate species are
included in this index: little, winter,
thomy, smooth, rosette, clcamose.
and barmndoor. The continuedi mcreasc

_in this index from the late 19605
- through 1990 reflects large increasés
inabundance of several species within-

this group. Since 1990, the index lias
markedly declined reflecting rediic-
tions in biomass due to harvesting of
some skate species (pnmanly winter
skate) and spiny dogfish.

FISHERY-DEPENDENT
DATA

A g:onsiderablc amount of infor-
mation on the status of stocks is de-

rived from data collected on the -

catches and performance of commer-
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Figure &2 Trends in relative abundance and commercial I.andu;gs of ﬁnn-cnpél groundﬁsﬁ and

_ MNounders off the northeastern United States, 1963-1997. Landmgs include U.S.and

form:n catches.

cial and recreational ﬁsheries. Fish-

eny-dependent data include landings’

(catches brought ashore), discards
(catches culled at sea). fishing effort
(e.g. number and duration of sets of

gear:time spent fishing), and biologi-
- cal sampling of landings and discards. '

In general. landings trends alone are
insufficient as indicators of trends in
stock abundance since they are influ-
enced by many - factors including
prices paid for fish, changes in fishing
effort. and ‘régulations (e.g. closed
areas. trip limits, erc.). :

‘Use of Landings Data

When trends in' landings are
evaluated in conjunction with a mea-
sure of stock abundance, some useful

- conclusionscan be derived. Thetrend

in landings of principal groundfish
and flounders during 1960-1997 is
plotted with the NEFSC autumn box-

tom trawl survey aggregate index of
abundance for this species group in
Figure 5. There is a general corre-

spondence in these two data sets,’
with several lmportam points of di-

vergence. Landingsincreased greatly
inresponsetohi gh catchesby foreign
fleets beginning in 1963. The re-

source declined substantially in re-:.

sponse to the effort buildup. Increas-
mglyrestncuvemanagcmcm resulted
in a period of stock.rebuilding and
correspondingly lower landings dur-

* ing the mid-to-late 1970s. This re-

buxldmg wasshort-lived, howcvcr.
and landmgs and abundance again

~declined dunng the 1980s and early

1990s. Since 1992 the trends in abun-

dance and landmgs have again di-

vcrgcd and some stocks have begun
to rebuild. o

A s:mple index of explbitation
can be derived by- dmdmg the land-

"mgs by theé’ corresponding” survcy

abundance index (Figure 6). ‘This

i’aze 15

" index is a crude measure of the ex-

ploitation rate since’ it does not ac-
count for discarded catch, and as-
sumes that all landings are reported.
Nevertheless, changes in the exploi-
tation rate index show that fishing

_ intensity on principal groundfish and

flounders has declined during the
1990s to the lowest levels seen in the
time series. Indices of exploitation
for the other species groups show
differing patterns over time, reflect-
ing the transition from intensive fish-
ing, primarily by foreign flects in the
late 1960sand 1970stouse by domes- .
tic fleets.

Fishery Abundance
Indices

‘Overall effort in northeast off-
shore fisheriesincreased rapidly after
the institution of the MFCMA., This
pattern of effort increase was seen in
all regions (Gulf of Maine, Georges
Bank, Southemn New England-Middle
Atlantic), and gear types. Effort lev-
eled off in the trawl sectorin the mid-
1980s,’as catch rates fell and the
profitability . of many fisheries was
insufficient to attract additional new
vessel construction.

A measure ofresource abundance
can be derived directly from fishery-
dependent data by dividing catch (or

" - landings, if the discarded component
- canbe assumedto be relatively small)

by fishing effort used to obtain the
catch. Thisso-called catch per unit of
effort (or CPUE) provides indices of

" abundance and/or biomass which are

useful when management restrictions

‘do not significantly alter the relation-

ship between effort and catch (e.g. by
changing the spatial distribution of
effort or restricting landings through
trip limits or other measures). Such
CPUE values from the New England
ottertrawl fisheries were used asindi--
ces of abundance for many New En--
gland groundfish stocks during the

*1970sto early 1990s, because regula-

tions did not generally limit the total
quantity of landings or the amount of
effort. Trends in trawl fishery CPUE
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' Figure 6. ln... ces ofe\p!o 1ation for aggregate species groups ‘off the northeastern United States,
o 1903-1997, Each index i€ dérived by dividing landings (in thousands ofmetric tons) by
the relative abundance index (mean weight per standard tow in the NEFSC autumn

bonem traw] surveysi for each species group.

(landings per standardized day fished
-by trawlers operating in the Gulf of
- "Maine. Georges Bank and Southemn
New England region during this pe-
riod)are similarto those from fishery
independer: measures of abundance
. (Figure 7;. Both data- sets detected
-the rebuilding of the resource in the
late 1970s: followed by the decline in
" the 1980s. and temporary increase at
the end of that decade. This CPUE

index cannot easily be extended back
_in time, due to the difficulty in cali-
brating the effort of large foreign
factory trawlers: Lnkewusc, restric-
tions on effort and on_ areas fished,
and changes in ﬁshm g reporting pro-

cedures render post-1994 data diffi-

cult to compare with 1976-1993 ef-
fort and CPUE. The amount of effort
" (days at sea) has declined signifi-
cantly in both the groundfish and sea

scallop directed fisheries as effort

ccontrol has become the primary man-

agement measure in these fisheries.

Given the reduced number of days,
closedareason Gcorgcs Bank, South-
em New England and the Gulf of
Maine, and changes in mesh size for
groundfish and sea scallops, merging
current CPUE with previous data is
problematic.

CONCLUSIONS ABOUT
RESOURCE ABUNDANCE

. Both t' shcry-mdcpcndcnt and

i shery»dcpcndem data suggestmajor
. changesinthe abundance of resources
in the Northwest Atlantic, especially

sinceimiplementation ofthe MFCMA
in 1977. Increases in abundance of
groundfish and flounders associated
with the reduction of foreign fishing
during the mid-1970s were followed
by increased domestic fishing effort

-and landings. Abundance of princi-

pal groundfish and flounders began
declining after 1978, reached record
low levelsin the early 1990s, and has
since improved slightly, although
abundance and biomass for most
stocks remain low. Abundance of
other finfish slowly declined since
1977, with more rapid declines in
recent years. Abundance of . principal
pelagics-has sharply increased in re-
cent years, Extensive changes in the
species composition of the catches

~ havealso occurred overthe past three

decades, with shiftsto previously less
desirable species. During this same

time, major .increases in the abun- -

dance of historically nontargeted
species such as spiny dogfish and

‘skates, have occurred followed by the -

development of directed fi shencs for
these stocks.

Most of the changes in resource
abundance can be directly attributed

- to changes in fi shmg mortality. For

example, increases in abundance of
groundfish and- flounder occurred
during 1975 to 1978 when fishing
effort was being rcduced by interna-
tional and domestic management ac-
tions. Decreases in abundance began

. inthe early 1980s when fishing effort
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i from domesuc fleets substannally m- .

creased. The’ rccord high levels of

“fishing effort in the late 1980s and
] carly 19905 rcsulted in rapxd reduc-

tion of new year classes before they

: were able to achlevc full growth and

reproduce -
One markcd Tesult of thie reduced

. aburdanée ‘of tradmonal groundﬁsh

stockshasbeena changc inthe mix of
specles targetedin thc trawl] ﬁshencs

“The aggregate U.S. caich of cod, had-

dock and’ ycllowtall floundcr from
1976 101997 is plotted i the upper
panel of anurc 8. Therc isan  obvious
declmmgtrend in the totél since 1983,

" and an increasing rchancc on cod.

The bottom panel glves the aggregate
catches of four species which have
exhibited large increases in landings
smchFCMA goosefish, spiny dog-

fish, nonhcm shontfin (/llex) squid,

and’ longf in inshore (Lolxgo) squid.
The i mcreasmg reliance on nontradi-
tional species, often supportmg ex-
port markets, isa major trend since
MFCMA Declines in the abundance
of tradmonal stocks have increased
f'shmg pressure én _previously
underexploned resources, often re-
sulting in changes in the status of
these altemative species (e.} 8. goose-
fish and spiny dogfish are now con-
sidered ‘overexploitéd). This is but
one example of the versanhty domes-

tic fleetshave shown in theirability to

target diffefent resources and to pur-
sue a vanet) of altcmatxves

SUMMARY OF STOCK
STATUS

The status-of '51 finfish-and in-
vertebrate . stocks of:the Northeast
Region is summarized in Tables 3
and 4, and Figure 9. Status can be
measured in .several ways: (1) the
abundance of the. stock measured
against historic-levels, (2) landings
from the stock relative to past land-
ings levels, and (3) the exploitation

rate (fraction-of the stock taken by .

fishing) relative to quantitative over-

fishing definitions.

In this report, stock status
cvaluated realtive to both abundancc
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Figure 7 Compansons of two indxces of relative abundance of pnncxpal groundfish and flounders ~

* off the northeasterni United States. Indices are the standardized catch per unit of effort
(landings in metric tons per day fished, 1976-1993), and the relative abundance index
(stratified mean weight per tow in NEFSC autumn bottom trawl surveys, 1963-1997).

(low, medium and high levels) and

exploitation status (underexploited,

fully exploited, and overexploited).
Using this categorization scheme,
59% (30 stocks) are considered to be
at a low level of abundance, 31% (16
stocks) at medium, and only 10% (5
stocks) at high abundance ( Table 3).
Two-thirds of the stocks considered

" in this report are overexploited; only

10% (S_stocks). are underexploited
relative to ovcrﬁshmg definitions
(northern red hake, hcmng. butter-
fish, mackerel, and surfclam). Since
only 12% (6 of the 51 stocks) are
currently fully exploited and also at
medium-high abundance, -the vast
majority of the region’sresources have
been historically mismanaged (e.g.
overexploited and at low abundance
levels or underexploited).

-New England and Mid- Atlantic

groundﬁsh and anadromous species -

currently have more than 70% of their

stocksinthe lowabundance category.
Spiny dogfishand skates, and pelagics
showthe highest fractions of stocksin-
the highabundance range (50%). Mid-
Atlantic and New England’ ground-
fish species have the highést fractions
of overexploxted stocks (1 00% and

70%, respectively). The pelagic group

. has the highest percentage (75%) of

underexploited stocks (Table 3).
. Recent (1995-96) and five-year

(1992-96) trends in landings and abun-

dance are presented in Table 4. Dur-
ing 1995-96, landings declinedin 16%
of the stocks, and were unchanged in
50%. Three groundfish stocks showed

major increases (more than 25%) in-

landings during 1995:96 (haddock,
winter ﬂoundcg. and ycllowtml on
Georges Bank) as did three pelagic

stocks (Atlantic herring, ‘Atlantic’

mackerel, and butterfish). Landings

CPUE (fandings per daj{_ﬁ_shed, mt).

PERY
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" for skates. northem shrimp, northem

) 'mcreased notabl\

shortfin squid and striped bass also
Dunng '1992-

1996 landmzs decreascd it 59% of
the stocks increased’ in 25%, and

were unchangcd in 16%. Increased

: abundancc was notéd for 18% of the

" declined. 36% exhibited no signifi-

slocl\s \\hlle 25% décreased in 1996 °

co.mpared 10 1995. However, during
thé past five years, 26% of the stocks

' cam chan5e and 38% mcrcascd

. ly./lanagenien_t:chtibn's‘

Improvements. noted for some
resource components in recent years
reflect recent management actions by

the New England and Mid-Atlantic
Fishery Management Councils and
the Atlantic States Marine Fisheries
Commission. . Amendment 5 to the
Multispecies FMP was implemented
in 1994 to decrease fishing effort by

-50%overfivetoseven years. Amend-

ment 7 (implemented in 1996) closed
large“areas of fishery habitat to fish-
ingindefinitely,and accelerated days-
at-sea effort reductions.

" These measures have resulted in
marked reductions in fishing mortal-
ity rates for four of the main New
England groundfish stocks (Georges
Bank cod;, Georges Bank haddock,
Georges Bank yellowtail flounderand
Southern New England yellowtail

" flounder). The exploitation status of

the latter three stocks has recently

_changed from overexploited to fully
explonted Obkusly. oter over-
fished componcms of the groundt' sh
. resource are benef’ itting as’ well.
Monkfish and spmy dogﬁsh the fo-
fcus of mcrcased [fishing activity in

fecent years, will be regulaied under
provisions of new FMPs being ‘devel-

- .oped coopcrauvely by the New En-

glandand Mld-Atlantlc Fi 1shery Man-

~agement Counicils.

Ameéndments 4, 5, and 6 to the
Sea Scallop FMP were implemiented
begmmng in 1994 to replacc meat
count regulations with direct controls
on fi shing effort (e.g., days at sea).

‘The ‘elimination of controls on meat
count has resulted in increased ex-

plontatlon on small scallops, even

though a larger ring size @3-172in)is .
" now required in'scallop dredges. The

closure of the Georges Bank grounds
has put additional pressure on other
scallop grounds, and has prompted
additional closures of grounds off
Hudson Canyon and the Virginia
Capes. Long-term management pro-
visions to address continuing over-
fishing of the resource and to manage
closed areas are currently being de-
bated.

Management programs for sum-
mer flounder have been successful in
reducing exploitationlevels, although
fishing mortality still exceeds the
overfishing definition. The quota-
based system of management has re-
sulted in a series of trip limits, and
state-by-state closures as the quota is
approached. The time schedule
adopted by the Mid-Atlantic FMC
calls for additional réductions in mor-
tality to broaden the age distribution
within the stock and to reduce fishery
dependence on ages 0-2 fish.

Other fishery management pro-
grams are currently being developed
to address overfishing of inshore
stocks (winter flounder, bluefish,
weakfish, scup and others) primarily

-under the jurisdiction of the ASMFC

and individual states.

For further information

Mayo, R.K, M.J. Fogarty and F.M.
Serchuk. 1992. Apggregate fish
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Figuré 9. 'S.u}n.n'i'af\ of the ‘statwss of §1 finfish and invenebrate ‘stocks reviewed in this rcpon -Stocks are classified by currerit exploitation rate

__ (underexploited. fully exploned oroverexploucd). and current abundance level (low mednum. or hlgh) Percentages refertototal number

of stocks by category.”

| Underexploited Fully Exploited Overexploited
. T . . .... - . . .s ) M - h . . MR - . - . R
. © " Atlantic herring Striped bass Am, l'obste.r- GOM 10%
I Atlantic mackerel o ‘ 2% Spiny dogfish %
E i Longﬁn inshore squid Summer flounder
— Atlantic surfclam Ocean quahog Am. lobster- GB&S, S\:E LIS
g % Butterfish Northern shortfin squid " No. silver hake . Y 31%
.8 § _ No.red hake " Skates " Yellowtail flounder-CC, Am. plaice
e T . No. windowpane . Winter flounder-GB
g : ‘ - 6% Lo 10% Northern shrimp 15%
m - - . .
'g Haddock-GB Scup. Black sea bass, Sea scallop
S - Yellowtail flounder -SNE,GB Cod-GB. Witch flounder.
g 3 Redfish Cusk, Tilefish, Cod-GOM
= 3 ! Pollock. Am. shad Wolffish, Goosefish, Bluefish
ot R White hake, Yellowtail flounder-MA,
‘ River herring, Ocean pout 59%
Haddock-GOM, So. silver hake, So. red hake
. . Winter flounder - SNE-MA, GOM,
. y Atl. sturgeon. shortnose sturgeon
: So. windowpane
0% 12% Atl. salmon 4%
10% 24% . 66%
Table 3. Abundanceandexploitation status of 51 finfish and invertebrate stocks offthe northeastern United States, 1997, Stocks are grouped
into six categories: New England groundfish, Mid-Atlantic groundfish, pelagics, dogfish & skates. invertebrates, and anadromous .
Categony Number - "Abundance’ Exploitation Status
I © + of Stocks M
R ’ Number % Number % .
New England groundfish’ 23 High 0 0% Under 1 4%
. Medium : 6 26% Fully 6 26%
: - Low N ¥ | 14% Over 16 70%
Mid-Attastic groundfish’ 7 High -0 0% Under 0 0%
’ : - Medium * -1 14% Fully 0 0% .
Low 6 86% Over 7 100%
Pelagi. . : 4 High -~ - 2 50% . Under 3 15%
Medium | 25% Fully : 0 0%
. Low - : 1. . 25% . Over 1 25%
Degfm & ey 2 High 1 50% - Under . . 0 0%
: ’ . Medium T 50% _Fully 1 50%
' Low .. 0 0% Over . | 50% °
T Invenchrates! 9 High 1 1% . Under. 1 N%
R Medium 7 78% Fully 3 © 3%
C At : . . - Low - b 1% . Over. - 56%
Andadromoe.* 6 High . N | 17% Under 0 0%
a o Medium® -+ 0 0% Fully 2 3%
Low . 5 © 83% Over 4 67%
Al 51 High . . 5. 10% Under s 10%
- . Medulm 16 N% Fully 12 24%
' .Low ’ 30 ’ 59% Over 34 - 66%

'y

New Englind g'oundnsh Georgcs Bank and Gulf of Mach!lannccod (two stocks). Gcorgcs Bank and Gulf of Mame haddock (two stocks), Northern
s-l\ e7 hake, Northem red hake, white hake, goosefish, wnch ﬂounder. American plaice, Northern windowpane, Southern windowpane, Gulf of Maine,

Gieozges Hank and Southern New England-Middle Atlantic winter flounder (three stocks), Cape Cod Georges Bank and Somhcm Neu Eng|and
seitowait Nounder {three stocks), ocean pout, redfish, pollock cusk, and wolffish

Mid- Auntic groundfish = summer flounder, scup, black ‘sea bass, tilefish, Mid-Atlantic yellowtail noundcr. Soulhem silver hake Soulhem red hake
Pu.\.. o> = Atlantic herring, Atlantic macherel, butterfish, and bluefish )

Spiny degiish and shates = spiny dogfish. skates (includes 'l species listed in the spec:cs summary)

In «eehiates = Atlantic surfclam: ocean quahog; Atlantic sea scallop: Gulf of Maine, Géorges Bank and South, and Southcm New England Long lsland

Soune American lobster (three stocks): nonthern shrimp; hortheém shortfin squid. and longfin inshore squid.
' Angdremaous = striped hass. Atlantic salmon, river hemngs (akmfe and blueback herring), American shad, Atlantic sturgeon. and shomose sturgeon
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*" Table4. . Summary of changes in landings and abundance for'Sl ﬁnf' sh and mvenebrate stocks off the northeastern United States

T * (stocks in each category are given in Table 3) . - . . .

Category Number Change' Laundings? Abundaance’
of Stocks —

1995-96 1992-96 1995-96 1992-96
" New England groundfish 23 - 2 (9% 14 (61%) 3 (3% 3 (13%)
' . 3 (13%) 4 (17%) 1 (4% 1 (4%)
14 (61%) 3 (13%) 14 (61%) 9 (39%)
+ 1 %) .0 (0%) 1 (4%) 2 (9%)
. . : o 3 (13%) 2 (9%) 4 (17%) 8 (35%).
Mid-Atlantic groundfish’ . 7 - 0 (0%) 2 (40%) 1 (17%) 3 (50%)
- : . 0. (0%) 0 (0%) 1 (7%) 0 (0%)
N 2. (40%) 2 (40%) 4 (66%) 2 (33%)
¥ .3 (60%) 0 (0%) 0 (0%) 0 (0%
] ++ 0 (0%) 1 (20%) 0 (0%) 1 (17%)
Pelagics .4 - -0 (0%) 1 (25%) 1. (50%) 1 (50%)
- 0- (0%): 0. (0%) 0 (0%) 0 (0%)
1 (25%) 1 (25%) 1 (50%) 1 (50%)
+ 0 (0%) 0 (0%) 0 (0%) 0 (0%)
) . ++ 3-(15%) 2 (50%) 0 (0%) 0 (0%)
Dogfish & skates 2 - 0 (0%) 0 (0%) 0 (0%) 1 (50%)
' - 0 (0%) 0 (0%) 1 (50%) 0 (0%)
0 (0%) 0 (0%) 0 (0%) 1 (50%)
+ 1 (50%) 1 (50%) 0 (0%) 0 (0%)
] - 1 (50%) 1 (50%) 1 (50%) 0 (0%)
Invenebrates® 9 - 1 (14%) 2 (29%) 1 (20%) 1 (20%)
. 0 (0%) 1 (14%) 1 (20%) 0 (0%)
4 (57%) 1 (14%) 3 (60% 1 (20%)
+ 0 (0%) 0 (0%) 0 (0%) 0 (0%)
; ~ ++ 2 (29%) 3 (43%) 0 - (0%) 3 (60%)
Anadromous 6 .- 1 33%) 2 (67%) 0 (0%) 0 (0%)
. 0 (0%) 0 (0%) 0 (0%) 0 (0%)
1 (33%) 0 (0%) 0 (0%) 0 (0%
+ 0 (0%) 0 0% 0 (0%) 0 (0%)
+ 1 (33%) 1 (33%) 1 (100%) 1 (100%)
All 51 - 4 (9%) 21 (48%) 6 (15%) 9 (23%)
. 3 (% s (11%) 4 (10%) 1 (3%
22 (50%) 7 (16%) 22 (56%) 14 (36%)
+ 5 (11%) 1 2%) 1 (3%) 2 (5%)
++ 10 (23%) 10 (23%) 6 (15%) 13 (33%)

' Symbols are as follows: (--) major decrease; (-) minor decrease; ( ) no change; (+) minor increase; (++) major increase. Major = >25%; minor =

10-25%: no change = <10%,

? Landings data combined for silver hake, red hake, and American lobster stocks; and stocks currently under landings moratoria (Atlanuc salmon,

Atlantic and shormose sturgeon) not included.

3 Abundance indices or VPA results for 1996 not available for tilefish, Atlantic herring, Atlantic mackerel, Atlantic surfclam, ocean quahog,
Atlantic salmon, Atlantic and shortose sturgeon, river herrings, and American shad,

¢ Does not include landings data for silver or red hake,

? Landings and abundance indices combined for American lobster.

biomass and yield on Georges Bank.
Joumal of Northwest Atlantic Fish-
ery Science 14: 59-78.

MMC [Multispecies Monitoring Com-
mittee]. 1997. Report of the New
England Fisheries Management

- Council's Multispecies Monitoring
. Committee. NEFMC: Saugus, MA.

NEFSC [Northeast Fisheries Science
Center]. 1997. Report of the
Twenty-fourth Northeast Regional
Stock Assessment Workshop (24th
SAW), Stock Assessment Review
Committee (SARC) and consensus
summary of assessments. Woods

Hole, MA: NOAA/NMFS/NEFSC.
NEFSC Ref. Doc. 97-12,

NEFSC [Northeast Fisheries Science
Center]. - 1997. Report of the
Twenty-fifth Northeast Regional
Stock Assessment Workshop (25th
SAW), Stock Asscssment Rc\ncw
Committee (SARC) and consensus
summary-of assessments. Woods
Hole, MA: NOAA/NMFS/NEFSC.
NEFSC Ref. Doc. 97-14,

NEFSC [Northeast Fisheries Science
Center]. 1998. Report of the
Twenty-sixth Northeast Regional
Stock Assessment Workshop (26th

SAW), Stock Assessment Review
Committee (SARC) and consensus
summary of assessments. Woods
Hole, MA: NOAA/NMFS/NEFSC.
NEFSC Ref. Doc. 97-05.

NRC ([National Research Council].
1998a. Improving fish stock as-
sessments. National Academy
Press, Washington, D.C. 177 p.

NRC [National Research Council].
1998b. Review of Northeast fish-
ery stock assessments. National
Academy Press, Washington, D.C.
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" REGIONAL SUMMARY

- The Northeast’s commercial oce-
. anic and estuarine fisheries produced
. domestic’ landmgs worth $961- mil-
.hon dockside in 1997, a increase of .
" just 81 million over 1996.. In 1994,
1995,.and 1996 domeéstic .landings -
_totaled $924 million, $1:026 billion, ~
and $960 million respectively.” An- , |
* nual totals of quantity.and value for
total: finfish“and shellfish for 1993-.
1997 dre provided at the end of Table -
5." Finfish landings brought in $349
million in 1997, representing 36% of . -
the revenue generated in the region.
Shellfish landings brought in $613
m:lhon,accountmgforthcremammg
%6 of revenue. :
In 1997, landmgs decreased to
721 thousand mt, a 4% decrease from
1996levelsandan 1 I%decrcasc from
the 1995 peak of 811 thousand mt.
Finfish landings (531 thousand mt) -
decreased by 4% from 1996 figures, |~
‘While' shellfish landings (190 thou- . °
#sand mt) declined b)' 2% in 1997. -
" :Important speciesof finfish and - -
shellﬁsh landedor raisédinthe North- -,
.axeast tegion are shown.in Table 5,
. along with their quantlt). valuc. and .
_price. forthe Jast five years. Landmgs .
of finfish, lobster, shrimp, and crab .
.y:are given in live weight; landings of -
. all other shellfish are expressed in -

;_spemes ranked in terms of 1997 ex-
vessel value (first-sale dockside), are
American lobster, sea scallop, blue ..

crab. Atlantic salmon, oysters, Atlantic herring made the , NOAA Fisheries

goosefish, hard clam, surfclam, men- greatest absolute gain NEFSC Photo Archive >
haden, andLohgosqmd Sevenof the in landings in 1997. .

ten most valuable species are inverte-
brates, and six of the ten species are
harvested predominantly:inshore (0-. -
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Table 5. lmportanl specncs landed or raised in thc Northeast, their landings (L, thousand mt), ex-vessel values (V millions of

dollars), and prices (P, dollars/lb), 1993-1997(1]

.l

{

Year L. _v?__ R SRR A v P L. B AT AL A v. 'p_f- L.V . _P
American lobster Sea scallop Blue crab Ath ntic ulmon]!l Oysters
1993 . 263 1604 277 74 919 6.03 571 69.5 0.55 6.7 426 286 42 - 359 390
1994 .- 307 2073 2,96 76 840 S5.00 431 738 0.78 61 356 264 28 361 594
.. 1995 . 318 2146 3.06 80 9.1 516 56.7 101.2 0.8 100 567 256 31 380 548
1996 328 2428 339 79 982 5.64 3.7 643 0.7 100 462 210 28 369 6.02
19970 .,-323 2236 3.4 60 874 6.60 430 794 0.84 122 495 1.84 32 394 s.61
: T Goosefish Hard clam Atlantic surfclam Meghaden Squid (Loligo)
1993.. © 185 21,7 0.53 ‘43 436 458 335 382 0.52 3170 419 0.06 223 296 0.60 .
1994° . 211 262 056 35 353 461" 324 457 0.64 2523 ° 340 0.06 226 319 0.64
1995 2517 361 0.65 427 4207 450 U300 450 068 3449 457 006 185 23.8” 0.58-
1996 .. . "25.3 .. 32 . 351 . 494 2831 379 006 - 125 186 -0.68
19973 3B .0, 0 .2 -5 2454, 336 006 162 265 0.74
St e T Aﬂnﬂc cod e . REN Sel urchhu . . Bluefia tuga . Wiater flounder
l993 ,Y ;.230 4 45.07.0.89 . 19.2Y 5 2735 0,64, 4 = 26.3 29.3"’5 51 10 193 892 83 153 131
1994 17.8 366 093 176 334 0.86. 211 ¢ 18.7.7 0.407 10 196 --8.72 - 36 112 141
19,?5 137 286 095 156 357 104 232 217 0.42 . 09 204 10.66 40 127 14
1596 . 143 26.7 0.8S 101 240 1.08. 211, 204 0. 44 09 165 842 - 48 145 1.38
1997-:. 130 245. 086 8.5 -205 1.09 198 198 O ﬁS 1.0 164 740, 33 157 1.34
: ", Summer flounder -, Silver hake’ ' Alhndc herrlng Northern shrimp  °© “~American plaice
- 1993, 44 153 L§7 17.3 140 1037 - .49.5 7 6.5 0.06 23 52 '1.03 -58 150 ‘.17
1994 - 5.0 183 167 - 160°. 13.7..039 1452 57 006 37 65 079 1 135 121
- 1995 50 . 204 1.86 147 . 140 043 68 8 88 006 58 132 088 46 132 129
1996 ~4.0 143 164 162 ~.13.67-:038 . - 87.7 109 o 06y 95 151 072 44 123 127
1997 . 4.1 155 L73 156 151 1044 "969 1.6 005" 64 115 082 39 114 131
- Softclams . Atlastic mickeiel * T Yellowtail floundér Striped bass .Penaeld shrimp
1993 21 205 "447. 47 13 -0 13 36 104 "1.30 : 06 27 205 0.0 0.0 3.00
1994 . 12 125 480 - 89 26 013 ;. 31 - 81 L1957 08 31 181 00 00 493
199s. 11: 107 448 .84 27 015 19 60 142 18 62 154 0.0 0.0 227
19%6 100 83 375 15.8 467 013 24 7.6 143 - 21 80 L7127 0.0 0.0 .2.31
1997 '. 1.0 9.9 431 15.4 9.5 028 - 29 95 150 23, 15 146 1.0 74 323
e *iWitchi founder Scup e -Squid (Jllex) - - Spiny dogfish . Swordfish -
90 157 4.4 5.7 058 180 ° 85 0.21 15.8 46 0.13 1.5 9.9 292
93 158 - 40 58 . 0.66 184 104 026 134 ~ 43 045 1.2 8.5 3.09
2.0 .84 113 29 ° 58 091 4.7 81 0.26- 163 7.1 0.20 1.2 - 1.7 289
L 2.7 167 .27 - 63 L07 170, “9.7 0326 18.2 .5 019 08 5.6 3.06
. 6.6 " 1.69 2.2 64 132 - 136 - 6l 020 176 58 0.15 1.0 5.5 2.60
ool Pollock Tilefish Bumrﬁsb . Black sea bass Yellowfin tuna
1993 5.7 84 0.67 . 1.8 5.0 123 45 68 0. 69 1.3 29 099 0.6 26 206
1994 3a 68 082 0.8 34 196 3.6 41051 0.8 22 118 0.6 20 1.52
1995 | 34 68 092 0.7 29 .198 ) 22 26 055, 0.9 2.9 1.50 1.1 18 164
1996 30 4.5 0.69 1.1 427 168 . 36 5.2 066 1.5 3.6 113 ‘04 1.9 2.14
1997 - . 4.3 53 057 1.8 49 1.4 1.2 39 148 0.9 3.7 196
SR Hnddock L. Skates i 5 Bigeye Tuna Weakfish
993 09, .27 138 ..129 30" 01 - 08 59 3.5 L1 19 078
CLo3994T - 03, 1.0 138 88 - 50 02 :. ! .08 1.7 436 1.1 20 0.77
1995, . 04 ¢ 1.2 133 RA! 347:022. . 043, 09. 8.0 4.19 1.8 25 .0.62.
19967 0.6 1.5 118 142 63 020 - . 33 - 04 . 28 362 1.5 26 0.80
199‘1 EETRS K 36 109 105 33 004 .22 0.5 29 285 24 28 0.3
: . Bluefish Mussels : o Wiadowpane Redfish
199; 28 1.9 03 - 30 2,7.:70.40 L7 0.9 0.25 1.7 23 063 (1% 08 0.46
1991 30 19 0.28 25 - 19035 LT 709 025 05 0.6 0.52 0.4 0.6 0.62
L995 T23 1.8 0.36.. -30 °© 257037 1.6. "1.0 028 0.8 1.0 0.58 0.4 0.6 0.62
"1996.. 27 .19 032 26 23 039 DLl 0.7 029 1.0 0.9 042 03 0.5 0.66
1891 .. 337022 0300, 20 - L7 038 ‘._‘-.15.3, 0.8 0:28 05 06 0.51 0.3 03 0.54
sRih R Toul Sbcllﬁsb[J] Tolal Finfish(3] Totall3]
L_}_ b ( ; v L v
' 2107 '-.,'5426-' T 53120 3445 7419 887.1
N6 ¥ 6047 o 4614 -7 3193 678.1 . 923.9
R 223,}2 T 653.2:. T 5873 - t"373.2 . 810.6 1026.4
1943 .7 6239 5553 .. 3358 749.8 959.7
1898. o 612.8 ; 5313 13485 7211 961.3

.ll] Nonh Carolma landmgs and pncc dau not mcluded for 1993 1996 [2] Amoums nlsed and value at first sale (3] Price not meaningful for totals
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Several observauons canbc made o

from the price and landmgs data pre-
sented in Table 5. First, American
-lobsters continue to contribute the
greatest percentage of - the region’s
ex-vesselrevenue. Second, while sea
scallop remained the second m4ost
valued species in the Northeast. in

. 1997, ex-vessel revenue and landings

were -still far less than peak values

. observed during the early 1990s.

"Landings of the region’s “tradi-

" tional™ groundfish species (cod, had-

dock, and yellowtail flounder) in-
creased from 17.3 thousand'to 17.4

thousand mt in 1997;a mere-100 mt

increase over 1996, The value of
these traditional groundfish in 1997

_was $37.6 million, 5% more than in .

1996 ($35.8 million). The three “tra-
ditional™ groundfish species ac-
counted for only 4% of total 1997
catch by value,and just 2% by weight.

Sea urchins, for whichno fishery
existed priorto 1987, rose to become
the ninth most valuable species in
1995, was rated the c]e\cnth most

Tablé 6." Landings'(L. tl'fc‘;t'gf's'éhds of metric tons, landed weight) ind ex-vessel revénue
(R, millions of dollars) for Noriheast fisheries, by gear type, 1994-1996
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" 19947 o 1995 1996 .

Gear Types . . L R R. L *R
Pots & traps - lobster . :26.3 1494 ° 322 2009 344 - 2397
Orter trawl, bottom = fish 1230 1773 7 1050 . 1682 1332 "164.5
Dredge - sea scallop 104 85.0 9.9 88.8 9.2 96.8
Dredge- 51.6 56.2 52.9 625 . 499 58.7

surfclam & ocean quahog ' ' C T
Purse seine > menhaden 2473 324 335 4 43.7 271719 369
Sink gill net 26.2 314 29.6 35.8 30.8 349
Pots & traps - blue crab - 313 51.5 21.2 35.8 69 241
Diving gear 134 26.8 12.7 30.2 83 20,7
Longline, bottom and pelaglc 6.7 28.1 - 73 268 54 18.7
, Otter trawl, bottom - shrimp - 3.6 62 7.0 129 92 . 146
.~Hand line, other - 11 13.9 - 1.5 165 . 21 - 146
Rakes : o 1.2 130 .. 12 15.3 1.1, 134
Tongs andgrabs ’ 13 149° " 11 13.9 L. 133
Hoes : 13 129 . 1.1 1.0 09 - 78
Purse seine - hcmng . 345 4.5 34.6 4.6 55.1 7.0
Otter trawl, bottom - scallop 0.7 58 . 08 7.2 0.7 6.6
Unknéwn' 246 1425 447 1623 642 1280
All other gears 483 714 618  -562 313 525
Total 6529 9232 7599 9926 7217 9528

! Includes oyster dredge

v e—

Table 7. Number of ndenut‘ able vessels usmg otter tra»\ls and scallop dredges, and total number of vessels regardless of gear type
_in the Northeast region by tonnage class (TC) and sub-region, 1991-1996(1]

. —— o m——

—

e ——

. 1993

1] TCl=less than' & gross reglslered tons (gn). TCZ-S 0 gn.TCJ-SI 150 gn,TC4-lSl+gn
< 2] The 1) Vessels™ columns provide a unique count of vesseéls regardless ofgcar used.

Otter Trawls . Scallop Dredges All Vessels [2)
Year/Subregios -+ - . TCI TC2 TC3-TC4+ Total TC1 TCZ TC3 TC4+ Toal TCI TC2 TC3 TC4+ Total -~
199) . Northeast {3] 403 483 1391025 .32 114 153 299 . . 808 . - 735 . 309 ‘1852
© - New England 368 339 115 82 29 65 126 220 628 469 241 1338
-Mid-Attantic & 360 1700 34 240 4" 72 52- 128 192 335 108 635
- Chesapeake . C - . - - Se
992 + Northeast 422 473 117 1012 .. © 50 112 148 310 - 871 722 0 298 1891
New England . 374 328 93 795 - . 48 .62. 119 229 . . 6Bl. 454, 227 1362 .
Mid-Atlantic & S1 174 36 . 261, I M 50 124 $.203 0 333 106 642
Chesapeake ' ' e o s :
Northeast’ 435 484 121 .1040. T 69 100 136 305 923 731 285 1939 -
New England . 347 327 .98 66 .- . 67 . 50 110 227 677 452 218 1347
“Mid-Atjantic & 96 189 41 326.. ... 2 60. 40 102 256 338 104 .. 698
7' " " Chesapeake A o e o R
1994. Northeast - .34 502 446 131 {1113 L2 65- 82 131 280 405 1622 673 280 2980
New England 31 419 299 94" 843. © 2 64 - .29 ‘- B9 184 389 1387 410 198 2384
Mid-Atiantic & 3 86 184 55. 328 0. )} -68.  BS 154 18 274 332. 149 7713
. Chesapeake ' , - ) T . o .o
1995 Nonheast 47 606 442 13371228 3 64 B0 134 281 442 "1684 646 - 283 3055 .
%+ NewEngland : 40 488 291 -V 90" 909 '3 62 36 106 207 -:387 1395 408 221 2411
Mid-Avantic & L7 122 1% 56 315 - 0 2 59 -7 132_ 62 349 318 © (133 ° 862 ¢
e _Chesapeale . ' T Lo o R . S o e
1590 . Norheast . 47 624 424 134 1229 9 120, 82 .132 343 409 1863 . 607 276 3155 -
— ' New England 44- 510 284 96 934 9 118 43 105 275 379 1572 . 381 217 2549
© o Mid-Atlantic &, 0 -3 - 117 182 5_4' 356 < -0 -2 5% 56 114 - 32 352 303 113 800
Chesapeake : T CoLToLo e S :

13] Northezst vessels include those that landed at least once in Maine, Massachuseits, New Hampshire, Rhode lsland Connecticut, New York, New
Jersey,Maryland. Virginia, or Delaware. New England vessels include those that landed at least once in Maine; Mass, New Hampshire, Rhode
Island, or Connecticut. Mid Atl.& Chesapeake vessels include those that landed at least once in New York, New Jersey, Maryland, Virginia, or
Delaware. The “Northeast™ row eliminates duplication of vessels that landed in both sub-regions.
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) .-‘.l'ab,le.8,. Percentage of total landings by weight .gtq_ibut_ed 10 gear type used in har'vést o{ selécted species, 1996

- L Yellowtail Other multi- Summer Amétican - Sea’ . Atlantic
GEARTYPE Cod  flounder. Haddock species’ Menhaden flounder Iobs(er u:nllops Swordfish” herring
Bottom traw! . - 574 87.1 " 66.3 91.7 0.1 94.9 1.6 86. - 19 - 25
- Midwater trawl 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 - L1 . 34.6
- Hook gear = - 9.1 0.0 17.0 0.8 0.0 -0.0 00 - .00 877 0.0
 Gillner “.29.9. 10.8 ~ 14.9 1.0 0.2 0.3 0.2 . 0.0 9.2 0.0
* Pots traps - . 0.0 0.0 0.0 0.0 0.0 .-04 0.0 0.0 0.0 0.0
" Lobster pot 0.2 0.0 0.0 0.0 00 -+ 0.0 982 0.0 0.0 0.0
Scallop dredge 0.0 1.5 0.0 0.1 00 - L1 00 ° 912 ° 00 - 0.0
Other gear ‘34 0.6 1.8 0.4 99.7 33 0.0 02 - - 01 62.9-
Total - 100.0 100.0 100.0 100.0 100.0 - 100.0 1000 1000- . 100.0 100.0
) Atlantic Butter- ‘Black . Northern Blueﬂn
GEAR TYPE mackérel  fish Loligo seabass  Scup’ Gooseﬂsh shrimp tuna -
Bottom traw! 84.9 94.2 947 51.1 81.7 517 9.2 . 0.0
~Midwater trawl 8.3 23 3.6 0.0 0.0 0.0 0.0 0.0
Hook gear . - 00 0.0 0.0 0.1 0.0 . 0.2 0.0 25
Gillnet 1.3 0.7 0.0 0.6 0.3 33.0 0.0 0.0
Pots‘traps 1.4 0.7 0.6 38.8 13.1 0.0 -38 0.0
Lobster pot 0.0 0.0 0.0 2.4 0.3 0.0 . 0.0 0.0
Scallop dredge 0.0 0.0 0.0 0.0 0.0 15.1 0.0 0.0
Other gear - 4.1 2.1 1.1 7.0 4.6 0.0 0.0 975
Total 100.0 100.0 100.0 100.0 100.0 100.0 .100.0 100.0

' Includes pollock, winter flounder, witch flounder, windowpane, American plalcc. redfish, white hake, red hake, whiting, and _

ocean pout.

- valuablein 1996, and the twelfth most
valuable in 1997.

Value of farmed Atlantic salmon
declined in 1996 by more than S10
million. but increased in 1997. How-
ever.thisspeciesretainedits standing
as the fourth most valuable in both
years. continuing to demonstrate the
importance of marine aquaculture to

. the Northeast economy. Atlantic

" salmon (and steelhead trout) are still
being raised at morc than 20 sites in
Maine.

Relatively fewspecies accounted
for most of the landed value in the
Northeast in 1997, with the top 10
generating 67% (8645 million)of the
landings value. Lobster and sea scal-

_lop remained the two most valuable
-species in the Northeast region, ac-
counting for 32°; of the total value of
all species landed. American lobster
accounted forthe largestrevenue gain
(in absolute terms) in 1996, while
blue crab held this distinction for
1997. Loligo squid also made a no-

table gain in 1997, increasing almost
$8 million. Atlanticherringmadethe
greatest absolute gain in landings in
1997. Although menhaden landings
fell, they still accounted for 34% of
total landings (by weight) but only
3% by value in 1997.

Table 6 provides data for land-
ings andrevenue camned by geartype,
for 1994-1996. Pots and traps pro-
duced the greatest amount of total

- revenue in 1996, followed by bottom
- otter trawl and sea scallop dredges.
These three gear types accounted for

more than half of the region’s ex-
vessel revenue. Menhaden purse
seines and bottom otter trawls ac-
count for well more than half of the
landings by weight.

Many vessels employ more than .

one gear type. The ability to charige
from one fishing method to another is
of particular importance in fisheries
wheredifferent species are harvested,
requiring different techniques atvan-
ous seasons of the year.

Table 7 provides the total num-
ber of identifiable vessels (those ves-
sels of known tonnage, excluding
under-tonnage vessels for 1991
through 1993) using scallop dredge,
otter trawl, and totals for all gears
combined, by tonnage class for 1991-

1996. Tonnage Class 1 vessels are '

lessthan 5 gross registeréd tons (grt);
Tonnage Class 2 vesselsrange from §
to 50 grt; Tonnage Class 3 vessels are

51-150 grt; and Tonnage Class 4 ves-.

sels are greater than 150 grt.

The total number of vessels ap-
pears to have increased during 1994-
1996, but this is partly due to the
changes that have occurred in our
data collection system; since 1994,
data for Tonnage Class 1.vesselshave
been collected and recorded on a per-
vessel basis, whereas formerly such
datawere combined. Thus, total num-
berscould be included inthe table. A
substantial increase in the number of
Tonnage Class 2 scallop vessels also
occurred in New England in 1996,
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partly due to activity by part-time .
per- provxde accuratc totals for landlngs
.anpd reventue;. vessel trip reports
- (VTRs) .are used as a subset of the -
"dealer data. . The VTR data are still . .
‘ undcrgomg auditing procedures at
.various levels and are therefore con- -
“sidered provisional.- - :

scallopers who did not use their per-
mit in 1995 but did so in 1996.
“*'Table 8 provides the percentage

-of total landings by identifiable gear

type forselected species inthe Nonh-
cast for 1996.-Thistable indicates thc

vanabxln) in harvestmg strategies for-
) mdmdual specxes ‘Forexample, sum?.

mer flounder’is taken predominantly
with bottom trawls, while goosefish
is taken primarily by bottom trawls,
gillnets, and scallop dredges.

DATA COLLECTION-
. CONSIDERATIONS

NMFS has recently made many
changes 1o its data collection, archi-
val. and analysis systems to support
the "increasingly complex needs of
fisheries management. Inthe North-
east Region, 1993 marked the end of
atraditional voluntary method of data
collection from vessel owners, op-
erators, and dealers. Regulations
implementedin 1994 inseveral FMPs
required mandatory reporting.

Undér the voluntary method of
data collcctlon. NMFS obtained in-
formation on landings through the
collection of weighout sales receipts
(at the point of first sale) using a
network of federal and state port agents
located in the Northeast. This infor-
mation was augmcntcd by interviews

with vessel operators when.vessels .

landed.aswellasa monthly or annual

. can\'as

The rnandalory rcpomng systcm

.bccamc effective in"April 1994 for
summer flounder transactions, and in
June 1994 for multnspecnes and scal- '

lop transactxons The mandatory re-

porting sy stem consists of two com-
_ponents, one from ‘dealers and one

from the vessel owners and/or opera-

“tors. The dealcr repons contam fotal

Iandmgs and revenue, mformatlon
broken do»m into market catcgory
Essenual dala elements on fishing

i locanon gear used, and effort (previ-
I‘ousl\ annotated by ponagemsthrough

interviews) do not exist in the dealer
reports and must be extracted from
correspoanding vessel trip reports.

Dealer tepons are assumcd to

| VESSEL PERMITS

‘In the Northeast, most permits -

are issued by the NMFS Northeast

Regional Office and are required
_ mostly for fisheries that fall under
* Fishery Management Plans (FMPs)
*_-oftheNewEngland and Mid-Atlantic

Fishery Management Councils. Tuna

-fpermits are issued by the NMFS ..
~ Highly Migratory Species Division

Office in Sllver Spring,’ Maryland

The FMPs are for cither a single spc A
“cies (e.g., lobster), of for a species
complcx (e.g.,multispecies). Whena -
_ fishery is under a federal FMP, par-
ticipants in that fishery must have an '

appropriate permit. Possession of

 that permit constitutes acceptance of

the regulations contained inthe FMP.

Possession"of a permit triggers the

rcqulrcmcnt for mandatory reporting
by vessels in the sea scallop,

‘multispecies, summer flounder, and

surfclam and ocean quahog fisheries.

‘Permit data help managers evalu-
ate thc dlstnbunon of vessel owners,
complcmcntmg data on distribution
of vessel landings. Permit data.are

“also the source of vessél characteris-
- tics data (e.g., length, tonnage, horse-

power). Permit and related data on

‘days-atosea usage aré important for
‘cvaluatmg actwc and latent fi shmg
" effort, capacity, "and to some extent:
‘levels of capltahzauon, as well as for

tratking' and' measuring -impacts of

“measures such aslimited access and

vessel- buyouts: "'Data ‘on landings

~ reported in relation to type of permit -

also allows evaluation of how effec-

“tive some regulations are in achncv
~ing management goals. -

Broadly speaking, Northeast per-
mits allocate fishing privileges under
some combination. of the following
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four catcgornes commercnal versus
" tecreational, and limited access ver-
sus open access. Commercial per-
mits allow sale of the catch.” Permits
for recreational fishing do not; most
federal rccrcauonal permits are held
by party and charter boats, although
there is an angler permit for tuna. In
addition, unlike all other party/char-

. ter permits in the Northeast, tuna

party/charter vessels are commercial.
These commercial and recreational
permits may be either “open access”
or*“limitedaccess™, asdescribed next.

For some ﬁshcncs where effort
limitations are required, a. morato-
rium is established. In such a case,
certain requirements (“qualifying cri-

- teria ) must be met by the vcssel

owner in order 6 acquire a permit.
Generally, the vessel musthave landed
. the speciescovered underthe FMPin -
question dunng a spccnl' ed period
- (usually several years in duration).
Sometimes a minimum level of land-

" ings of the species is also required.

_ Those who meet these requirements
are granted a “limited-access™ per-
mit. Once the qualifying criteria are

" established, and qualified vessels de-

termined (through a lengthy process
that includes an appeals period), then
' noadditional vesselscan be granteda
" limited-access permit in that fishery
for the life of the moratorium. An

.“open-access penmt bycontrast,can

- bcr acquired by anyone at any time.
' Some fisherieshave both limited- and
" open-access categories withina single
. ﬁsh_c;y, with open-access permitshav-

~ ingmuchmorerestrictive regulations.

. Between 1994 and 1996, NMFS
lssucd pcrrmts under sevennortheast-
em FMPs: Northeast Mulnspccncs,
Atlantic Sea Scallop. ‘American Lob-
, ster; Summer Flounder; Surfclam and
Ocean Quahog, Atlantic Mackerel,’
Squid, and Butterfish; -and- Atlantic
_Tunas. Five of these fisheries are at
least pamally managed under lim-
~ited-access . arrangements (summcr
' flounder as of 1992, ‘multispecies as
_of 1994, Atlanuc sea -scallop as of
1994, American lobster as of 1995
and Atlantic tuna as of 1982).

Under the Multispecies FMP,
vessels not qualifying for limited ac-



Page 26

Table 9. Numbers of unique permitied vessels by fishery management plan permit category and torinage class, 1994-1996 [1 23]

3 o e .
. . P . . . . . N . -

Fi-sh.cr).f Management flinl - '.I'o'nn:age .(:‘,l_as's"l- Tonnage Class2’  Tonnage Elass. 3 Tonnage Class 4 Totals
_Permit Category - : .

1994 1995 1996 1994 1995 ‘1996 1994 1995 1996 1994. 1995 1996 1994 l995' 1996

-. Multispecies [4) Limited access 66 70 102 1090 1056 1107 450 437 “427 139 132 127 1745 1695 1763
. Open access (867 839 415 1681 1762 877 308 319 227 122 123 114 2978 3043 1633
. ) ‘ Total ~ - . 933 909 517 2771 2818 1984 758 756 654 261 255 241 4723 4738 3396
Sea Scallop [4) Limited access <3 <3 <3 22 16 15 167 170 159 170 .163 154 N/A NA NA
Open access 179 189 159 1230 1328 1308 454 445 430 110 [12 101 1973 2074 1998
N Total | N/A N/A N/A 1252 1344 1323 621 615 589 280 275 255 N/A N/A  NA
Lobster [5) Limited access (com) 217 32) 1972 2453 465 ° 489 ‘182 20) 2836. 3464
Limited access (rec) I a 16" .14 <3 < o o N/A NA

- . Open access (com) 495 2302 709 296 3802

- Open access (rec) 62 270 50 0 ) 382
: ¥ o Total = .- 557 N/IA N/A 2572 1988 2467 759 N/A NA 296 182 201 4184 N/A N/A
Summer Flounder  Limited access(com) 58 . 49 41 410 388 358 S12 500 480 226 218 207 1206 1155 1086
. Open access - 108 . 99 67 545 530 448 99 103 93 <3 <3 <3 NA 'NA NA ~

"~ -chanter/party . L . o

-.-Total 166. 148 108 955 918 806 611 603 573 N/A N/A NA "N/A "'NJA NA

Allanlié Mackerel,

Opcn access (com) 476 -449 416 1616 1598 1641 691 662 656 289 276 265 3072 2985 2978
Squid & Butterfish  Open iccess (rec) 106- 91. 68 S13 467 421 103 “ 105 103 0 0 0 722 663 592
Totatl ™ - | 582 540 484 2129 2065 2062 794 767 759 289 276 265 3794 3648 3570
Bluefin Tuna{4] Open access (rec) 2297 2908 7887 1019 1399 4419 16 31 126 0 7 30 3332 434512462
Open access (com) 4441 5196 - 5531 6000 7451 7963 572 856 810 137 217 212111501372014516
Limited access (com) 0 0 0 0 0 0 ‘<3 <3 <3 4 4 4 NA NA NA.
: Total 6738 810413418 7019 885012382 N/A N/A NA 141 228 246 N/A N/A NA
Surfclam and ONLY surfclam 41 41 28 199 186 182 99 88 92 ' 45 43 41 384 1358 343
open access/com & rec

Ocean Quahog {6]
I ONLY ocean quahog 10 11 14 102 113 130 16 16 17 3 3 3 131 143 164
open access com. & rec.

BOTH surfelam & 74 71 82 429 459 535 312 317 324 153 156 155 986 1003 1096
ocean quahog
. open access comm. & rec .
Total. 125 123 124 730 758 847 427 421 433 201 202 199 1483 1504 1603

[l] Vessels »mh both commercial and recreational pemuts undcr asingle FMP ne hsted under commercial only. to avoid double counung.

[2] " Tonnage class (TC) | vessels are <5 gross registered tons (gnt); TC2, 5-50 grt; TC3, 51-150 grt; TC4, 151+ grt.

3] Where acategon contains fewer than three vessels. the exact number is not reported, for purposes of confidentiality. Rows or columns containing
such entries show no totals, but are labeled “N/A.™ ’

(-l] For these FMPs there are also multiple sub-categories within some of the categories listed here.

{S] 1n 1994 there were two categories for American lobster, open access commercial and open access recreational. In 1995 and 1996 these became
limited-access commercial and limited access recreational. For years when a given category did not exist, the cell is blank.

[6). These two fisheries are under an ITQ system. Possession of a permit, therefore, does not convey harvest privileges (see text).

cess can still fish both commefrcially
and’ recreanonall) under the highly
restrictive open-access categories.
(Most recreational multispecies ves-
sels are under open-access catego-
' , Hes, though a few have qualified for
_ limited-access permlts ) Thereisalso
_a commercial open-access category
for sea scallop. Under the Summer
Flounder FMP, nonqualifying ves-
scls can fish only under an open-
access party/charter category which
isnoncommercial. Underthe Ameri-
can Lobster FMP, all permits are lim-
ited access. whether commercial or
recreational. Fortuna,the small purse-

seine category is closed to new en-
trants, but all other categories (com-
mercial and recreational) are open
access.

Table 9 indicates the distribution
of permits in the Northeast, by FMP
and category, and by vessel tonnage
class, for 1994,.1995, and 1996. By
comparing the numbers of vessels
over the three-year period one can
beginto examine the potential effects
of limited access on the number of
vessels in the fishery -- one measure
of capacity. The size component is
important because of concern that
smaller vessels may have more diffi-

culty in qualifying for limited-access
permits. Figure 10 offers related data
on total numbers of permits. These
data are not broken out by size, but
cover a longer time span (nine years)
giving more historical perspective.
Several data considerations’ in
Table 9 should be noted.. First, it is
not possible to be permitted concur-
rently under both limited and open
access.  For FMPs with only open-
access or only limited-access catego-
ries, however,a vessel can sometimes
be permitted as both commercial and
recreational. In such cases, the vessel
is included solely in the commercial
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1987 1988

1989

1990 1991 1992 1993

1994

'=4995 1996

Figure 10, Numbcrs of unique permitted vessels, 1987 1996 MUL = Multxspecnes LO = Amencan bobster. SMB = Atlantic
Macherel, Squid. and Butterfish; FLS = Summer Flounder; SC = Sea Scallop. SF/OQ Surfclam & Occan Quahog

category. Recreationally permitted
vessels are those that have only a
recreational permit. This was done to
avoid double counting vessels.'

It should also be noted that. ex-
cept for the hmlted-acccss category
under the Summer Flounder FMP
(withits landings requirement), there
have always been more permits is-
sued than were actually-used: In the
past it has been difficult to determine

‘numbers of active permits -because
the N\ES landings database consoli-

dared landings made by vesselsunder

5 grt. 'With the advent ofmandator)'
reportingthrough loghooks underlim-
ited access for the multuspecncs. sea
- .scallop and summer flounder fisher-

fes. all, \essels ‘with these permits

‘must report xmal landings, even for

trips not landmn any of these specnes
These th ree F MPs accountcd for 70%

' tofall permitted vessels in 1996. This
has made it pqssnble 1Q obtam amuch

_— To giveasense ol‘ho“ many. vesscls would

have been doubile-counted. 1996 data include
45 cases ofa vessel holding both a cognmercnal

-and s recreational summer flounder permit, 20

casesin thelobster fisheryiand 197 casesinthe
squid. Atlantiz macherel, and butterfish fish-

‘en. S sy, vesselsin the latter fishery that

held otk "tommer&ialf and ~catcher‘proces-
sors™ permiits are counted only once (as com-
mer..g v There were 26 such vessels in 1996,
These 3213 du not appear in the tables.

more accurate count of pamcnpatmg
vessels. . :
- For Figure 10, 1987 was chosen

‘as the base year, It was the first year

that annual permits were issued in the
Northeast. Permits obtainedin previ-
ous years (begmnmg in the 19705)
‘were issued in perpetuity, makmg it
difficult to judge annual change.
The most striking features of
Table 9 and Figure 10 are the declines

in total numbers of permits with the
- advent of limited access. This trend

appearstorefléctanumber of factors,

“such as the tendency of fishers to
.apply for permits wheneverthe possi-

bility of limited access for a particu-

' lar ﬁshcryxs raised (e.g. in 1990 for

multlspccncs) .However, not all of

" ‘these permits will be actwely fished.

s

Once'limited access is implemented,
the number of | pcrmnts drops because
not all of the later entrants will have
mét the quahfymg criteria. It does

not usually drop to the level observed

pnor to limited entry dlscusswns.

,howcver, bccause the ﬁshery may
‘have gamcd in populanty Also, not
“all of those who quallf' ed based on
'past pamcnpatlon will remain active,

yet they retain their pcrmlts (unless

rcquxred to show landings to keep it) .

because’ the) .do not want to_lose

; ﬁllmned access stalus

ThlS influx of people hopmg to

.qualify for limited entry, combined
iw:th the problem of fully identifying
-active vessels from the commercial

landings databases prior to 1994, has

‘made it difficult to judge the true

impact of limited entry on numbers of
active fishers and vessels.” We can
make some preliminary assessments,
howevcr. noting that some rclevant
issues are fishery-spécific.

-For the lobster fishery; there was
some confusion among permit hold-
ers over who could, or should, apply
for limited-access status. Thus,many .
of those who eventually qualified did

‘not apply until 1996. This accounts

for the drop in 1995, when limited

.entry was implemented, followed by

a substantial rise.in 1996.. For

‘multispecies, the drop was relatively

small 'in1994 when limited: entry

-came into effect. The larger drop was

in 1996, when more restrictive mea-
sures were implemented for both lim-
ited- and open-access categories,”

.though the most stringent reductions
were in open-access categories. For

summer flounder, the large decrease

‘likely owes to a combination of the

landings requirement and the current

state of the resource, rather than to

simply the limited entry provisions.
For tunas, there has been growthin all
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the open-access categories from 1994
t0.1996%, but especially in the recre-
_ ational or angling category. Some of
" the increase in commercial open-ac-
cess categories may owe to ground-
fishers seeking altemative species.

~'Suirfclam and ocean quahog per- -

mits are a special case. . Total num-
~bers of surfclam and ocean quahog
permit holders show a slight rise be-
tween 1994 and 1996. This occurred
within the groups of those with ocean
quahog only (from 131 to 164) and
those with both surfclam and ocean
quahog(from 986 to 1096). Numbers
of those with only surfclam permits
dropped over thé period (from 384 to
343) Further, an overall-increase
appears to occur in numbers of Ton-
nage Class 2 vessels, while other ton-
- .nage categories are stable. However
- since September 1990, surfclams and
ocean quahogs have been managed
under individual transferable quotas
“-(ITQs). Only quota-allocation hold-
ers may fish under these FMPs. So
whilé it is still possible to acquire and
hold a surfclam or ocean quahog per-
mit (neither of which are under a
moratorium), a permit conveys no
fishing privileges. Therefore, per-
haps individuals are holding and ac-
quiring permits on the chance that
cither the ITQ system will. be dis-
mantled orthat additional allocations
may be granted by the federal govern-
ment in the future at no cost. Cer-
tainly anyone desiring an allocation
-may buy one. from a current alloca-
* tionholder. Conversely, itis possible
to hold an allocation without holding
a permit. ' This. is because; unlike
permits, allocations are granted solely
" to'persons (individual or corporate)
and are not tied to a specific vessel.

In the surfclam and ocean qua- .

hog fisheries, the number of ITQallo-
cations has remained fairly stable.’

-

2 In 1994, multiple tuna permit categories
were allowed. Beginning in 1995, a permit
holder was required to choose one category
only, according to specific guidelines. To fa-
cilitate comparison, 1994 permits were assigned

- tothe category required under the new rules.

3 " Although numbers of allocation holders are
similartothe numbers of Tonnage Class | permit
“holders.thereis nocorrefation betweenthesetwo

groups.

Table 10. Number of vessels holding selected fishery management plal.l.pcm\its. or

permit combinations in the Northeast fisheries, by year, 19941996

Permit or Permit Combination'

Number of Permits by Year

1994 1995 1996

Mackerel, Squid and Butterfish

American Lobster Only 457 646 1,083
_Multispecies; Atlantic Sea Scallop; American 951 718 743

Lobster; Summer Flounder; Atlantic Mackerel,
Squld and Butterfi sh

" Multispecies; Atlantic Sea Scallop; American 790 517 581
Lobster; Atlantic Mackerel, Squid and Butterfish
Multispecies Only 634 697 570
Multispecies; Summer Flounder; Atlantic 273 546 447
Mackerel, Squid and Butterfish
Multispecies; American Lobster 509 . 418 417
Multispecies; Atlantic Mackerel, Squid and 343 539 396
Butterfish
Atlantic Mackerel, Squid and Butterfish Only 146 149 318
Multispecies; Atlantic Sea Scallop; Atlantic 46 391 314
Mackerel, Squid and Butterfish
Multispecies; Atlantic Sea Scallop, Summer 20 273 213
Flounder; Atlantic Mackerel, Squid and Butterfish
Multispecies; American Lobstef; Atlantic 444 193 206

' All combinations representing 5% or more of the total number of unique permitted
vessels for a given ycar--excludmg permlts for tunas and for surfclams and ocean

quahogs (see text).

Thcrc wcrc 114 surfclam allocanon
holdcrsml994 113in1995,and 115
in 1996. For ocean quahogs there

. were 70 allocation holders in 1994,

68 in 1995, and 67 in 1996. '(These

'data are not shown in tabular form.)

With respect to lmpacts of lim-
ited entry by vessel size, as noted in
the section of this report titled “Fleets
and Fish” ,the majority of the.vessels
inthe Nonheast are under 50 gnt. For
those fisheries with both limited- and

pcn access commercial caiegories
(ie., muluspecws and sea scallop),
the open-access fleet tends to com-
prise smaller vessels on average than
doesthe limited-access fleet; although
there area few very large open-access
vessels. In 1996, 80% of open-access

permitted vessels in the multispecies
fishery were small (0-50 grt), while
only 68% of those under limited-ac-
cess permits fell within this range.
For the sea scallop fishery in 1996,
corresponding figures were 73% and
1% respectively. While some of the
disparity in both cases may be related
to small vessels having initial diffi-
culty in qualifying for the morato-
rium (many gained limited-access sta-

tus later, on appeal), it is more likely

that open-access trip limits were suf-
ficiently generousthat ownersof small
vessels did not feel the néed to apply
for limited-access status, Inthe lob-
ster fishery, for ipstance, many Ton-
nage Class 1 and 2 lobster vessel
owners did notinitially apply for lim-
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. 'remamed the same.

“ jtedaccess in'1995, but 'subsequently -

secured limited-access'permits when

they.realized they could not fish out-’

side of state waters without one,
- The ‘greater disparity for scal-

“Topers than for multispecies vessels .
First, in all .

owes to three factors.
three years, vessels with scallop per-
mits'were larger on average than ves-

sels with multispecies permits, de-”

spite the fact that these are overlap-
ping sets, with some vessels holding
both permits. (Average tonnages for
scallop- and multispecies-permitted
vesselsin 1996 were 57 grtand 42 gnt,

respectively). Second, a number of
inshore scallopers (which tend to be
smaller. especially in Mdine) did not

apply for limited-access permits, prob- -
.. ably because of the permit’s require-
.ment thatholders follow federal gear .

regulations in state waters. Third,
there wasaminimum landing require-

ment in order to gain limited access
. under the sea scallop FMP.(4001b of

scallop meats or 50 U.S. bushels of
shell stock on any trip in the qualify-
ing period). Under the multispecies

FMP, the equiv alem requirement was .
simply for landings (as little as one -

pound) during the qualifying period.

In the multispecies limited-ac-
cess fleet, the numbers of Tonnagé
Cldss 1 and, to a lesser extent, Ton-
nage Class 2 vessels increased from
1994-1996. while the numbers of Ton-
nage Class 3 and 4 vesscls declined or
Thls may be
‘related to more relaxed méasures for
the smallest vessels (in 1994and 1995
those Iéss than 45 R in length ‘and in

-"1996 those less than 30'fih length).

Measurcs grantmg less restrictive lim-
its 16-scallop’ vessels fishing with
smaller dredges, however, have not
had a similar effect in that fishery.-
Another important measure of

potential effort, rncludmg possrble-

shifisbetveen fisheriesin response to
regularor) changcs or othcr factors.is
the number and vanety of permits
held by mdmdual‘ vessels.’ In'the
Northeast, a given vessel can poten-

tially’ be permitted simultaneously -

undcr all seven FMPs. Table 10 pro-

"“videsinformation on numbers of ves-

sels holding common combinations

of pérmits for 1994-1996. - Because

surfclam and océan quahog permits N
donot convcy ﬁshmg privilegesthey
-are not considered. Tuna permits are
- notconsidered either because of scale.
n 1996, forcxamplc.thcrewcrc more
_than 26,9 thousand unique vessels

with tuna permits included (an exact
figure is not provided due to confi-
dentiality considerations in Table 9),

but 6,008 otherwise. - Further, all of

- the 6,008 held tunapermits. Thetotal

number of unique permitted vessels
for this analysis, thcreforc, was 5,896

. in 1994, 5, 939 in 1995, and6008 in _

1996.

A large number of vesscls were
pcrmmcd urider only d single FMP
(eg., in 1996, 1,083 held only a lob-

ster pcrmn 570 held only a multi-

species permit, 318 held only an At-
lantic mackerel, squid, and butterfish

" permit). In fact, statistically, the most

common (modal) number of permits
held by a given vessel in any of the
three years is one. For those that did
hold more than one permit, the most

_common group in 1996 was that in-
- cluding those who held all five non-

ITQ and non-tuna permits, followed
by a combination of multispecies;

_ Atlantic mackcrcl squid, and butter-
. fish; American lobster; and Atlantic
'sea ‘scallop; and finally, the multi-

species; summer flounder; and Atlan-
tic mackerel, squid, and butterfish
combination. These combinations all
include a mix of higher- and lower-
value species(see discussionsof land-
rngs and value earlier) and of fisher-
ies' under more and less restrictive
rcgulatrons. lndlcatmg an attempt to
balancc risks and benefits.

" “Over the three years considered,
the ‘American lobster only category
has consistently increased in size, es-
pecially in 1996 when lobster lim-
ited-access permit applications and
appeals were finalized. Thisis not
surprising given the high value of
lobster landingsinrecent years, Num-
bers of multispecies permitsincreased
from 1994 to 1995, but then dropped
steeply in 1996, most likely owing to
implementation of stricter rules --
especially in the open-access catego-
ries -- and continued low stock levels
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for this period. ‘Nimbers of those’
holding only the Atlantic mackerel,

_squid, and butterfish permit rose pre-

cipitously, probably owing to rela-
trvely high abundance of thcse spe-
cies.

The size of the group wnh the
most potential flexibility (those who
held all five permits) dropped nearly
25% from 1994 to 1995, but then
increased slightly from 1995 to 1996.

‘Not all fisheries that Nonhcast ves-

selsengage in, of coursc. requrre fed-

“eral permits at this time. ‘So, these
_figures.cannot be takcn as a strong )

predictor of levels of diversification
within the Northeast fleet. Nonethe-
less, the change from 1994 t0 1995
was statistically significant. The ini-
tial lessening of diversification in the
variety - of pcrrmts held within this
subset ‘of fisheries may be related to
limited entry rules and/or to stock
conditions.- Review of data from the
scup and the black sea bass ﬁshcncs.
which came under limited cntry ‘in
1997, will be mstrucuvc m thrs re-
gard

FLEETS"AND FISH

Tables 11 through 18 prcsent con-
densed pnctures of the activity of
known vessels capturcd by the differ-
ent data collection systems in effect

~ during 1994-1996. The prcture is

complicated somewhatby the changcs
that ‘occurred in our data collection
system during these years and the
consequent use of multrplc databases.
Because of this, caution is'urged in
the interpretation of effort related
measures. In the future, these prob-
lems will be resolved by explicitly’
linking the dealer and vessel logbook
databases together, © *

All information relative to indi-
vidual vessel acuvrty has been aggre-
gated into ‘annual summaries on the

.basis of gear use, area-fished, and

tonnage class. Most information con-
cems effort, landings, and revenue.
No cost information -is ‘reported.
Several caveats are in order concern-
ing categorization of vessels by fleet.
In general, if a vessel landed at least
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Table 11... Characteristics, aclml). and revenue data for New England otter trawl vessels by vessel tonnage class. 1994-1996; data
L foralltrips mcluded regardlcss of gear used[l 2] :
. Tonnage Class 1 Tonnpge Clann 2’ Tonnage Class 3 Tonnage Class 4
1994 1995 1996 1994 1995 1996 . 1994 1995 1996 1994 1995 1996
Number of yessels T 31 40 44 419 4887 510 299 291 284 94 90 9
Avengeage T 14 15 15 4 -2 20 22 28 36 14 14 15
- Average GRT" - ’ 3 3 -3 24 23 23 102 100 100 177 117 119
. *: Average days absent o o. . 129 .97 108 154 126 128 -136 85 143
..; Average crew size 23 22 23 25 25 24 42 40 42 64 62 64
.. .. Revenue per day absent ($) - - - 488 707 621 1637 2064 2148 418 6742 4132
_ Landmgs per day absent(lb) - - - - 738 955 962  -2583 3121 3579 7739 12758 8267
Total revenue ($; mllllons) K 0.8 0.9 I.l 26 4 33 4 342 754

‘757 181 - 565 516 567

o [l] Tonnage Class (TC) l vessels. <5 gross regnslercd tons (gn). TC2 5—50 g TC3, 51-150 grt; and TC4, >150 gnt
(2] Dash md:calcs fewer than 10 vessels avanlable on whlch to base eﬂ'ort esumates

[y

once in a port in a region, its total
activity (i.e.. all-trips regardless of
. gear used) was ascribed to that par-
ticular region,.defined as either New
England. Mid-Atlantic' and. Chesa-
peake, or the entire Northeast. Hence,
-avessel'sactivity may be represented
.in-more .than one table.. The same
multiple representation exists for gear
use. Forexample,ifavessel gillnetted
and longlined in the same year, its
total activity will be represented in
the total activity sections of both
tables. Its “primary gear” activity,
howener, reflects only that activity
that occurred while using one gear
type (i.e.. either gillnetting or
longlining). For some, no distinction
is made between primary gear activ-
ity and total actjvity because a gear’s
.use constituted the overwhelming
majority of thé activity of that fleet.

" New England Otter Trawl

In 1996. the total revchue for’

New England otter trawlers was de-
rived primarily from goosefish (14%),

cod (12%), Loligo squid and Ameri-
can plaice (both 10%), winter floun-
der-(8%), and witch flounder and
lobster (both 6%). The total number
of vessels using this gear in New
England.increased in 1994, 1995 and
1996 for the first time since 1988 (not
reported intable), even after allowing
for the addition of Tonnage Class 1
vessels to the database (Table 7). In

: Tal;le .12. Characteristics, activity, and revenue data for Mid-Atlantic otter trawl

vessels, by vessel tonnage class, 1994-1996; data for all trips included,

regardless of gear used(1]

Toonage Class 2

Toonsge Class 3 Tonnage Class 4

. 1994 1995 1996 1994 1995 1996 1994 1995 1996

Number of vessels 86 122 117
Average age 25 24
Average grt 30 26
Average days absent - 125 55
Average crew size 24 22 23

Revenue per day absent($) 286 1068 574
Landings per day absent (Ib) 566 1736 762
Total revenue ‘($, million) 3.1 7.2 6.5

24
97

184 190 182 55 56 54
21 41 43 17 17 16
104 108 108 i80 177 180
149 125 155 142 118 172
46 - 47 48 11 15 13
1291 1822 1569 3161 3846 2722
3410 3832 3627 8260 8780 6895
354 433 442 247 254 253

(1] Tonnage class (‘i‘C) 2 vessels, 5-50 gross registered tons(grt); TC3, 51-150 grt; and TC4,
>150 grt; TC1 vessels omitted due to insufficient data

1996, the fleet comprised 934 ves-
sels, with the greatest increase occur-
ring among Tonnagc Class2. _vessels,
whichcompose 55%ofthe total | (Table
11). This may. be relatéd to Multi-
species FMP regulations in_effect
during 1994-1996, which exempted
smaller vessels . from certain effort
restrictions. Total revenue (in actual
dollars) and cffort measures increased
for all four tonnage classes in 1996.

Mid-Atlantic Otter Trawl

‘In 1996, the total revenue for
Mid-Atlantic otter trawlers was de-
rived primarily from summer floun-
der (23%), Loligo and lllex squid
(20% and 9%, respectively), whiting
(14%). and scup (5%). The number of

vessels using this gear in the Mid-
Atlantic decreased to 356 in 1996,
down from a high of 375 in 1995, the
highest number since 1988 (Table 7
shows vessel totals since 1991). The
increase in vessel numbers since the
early 1990s may represent displaced
cffort from New England in response
to tighter effort controls and area clo-
sures. The increases in the numbers
of vessels in 1995 and 1996 occurred
primarily in Tonnage Class 2 (Table
12), with the additions to Tonnage
Class 1 being negligible. Alltonnage
classes exhibited increases in rev-
enue pcr-day-abscnt in 1995, that fell
again in 1996, despite variations in
the average number of days absent
from port over the past few years.
Average days absent increased in
1996, presumably in an effortto coun-
teract low landings.
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... Table 13 shdw's the activity of
thc Northeast sea scallopdrcdge fieet.
- A dramatic increase-in the number of,

' ‘Tonnage Class 2 vesselsis evident, -

,partly omng to pan-tlmc $callopcrs
-who did not use their permit in'1995

- but did 50 in 1996: Total revenue (in_
“actual dollars) rose overallthree years
“idn all size categories of vessels.
: Among Tonnage Class 2 and 4 ves-

-sels, revenue per-day-absent dropped
ofT in 1996 while it rose slightly for

.. Tonnage Class 3. Landings per-day-

;absent increased in 1996 for Tormage
Class 3 and 4 vessels )

?-Noi-tliféast'Shrimp. 'f_rawl o

" The northern shrimp fishery is
seasonal (winter/spring.) In 1996,
. 98% of shrimp landings were made
by vessels using shrimp trawls ‘and
94% of the fleet consisted of Tonnage
"Class 2 or3 vessels. ‘The principal
gears used by shrimp vessels dunng
the six -month "off-season ar¢ otter
trawls, gillnets, and lobster traps.
Table 14 shows the activity of
-the shrimp fleet, both in-season
-(shrimp trawls only) and off-season.
“Shrimp traw! gear was used during
61°% of the days spent at sea, and
contributed 45% to the total fleet

revenues. In 1996, revenue and land-

_,,mcs per-da\ -abscnt declmed

-.JNor’théést Gillnet .

This gear category excludes data

for 1rips using large-mesh drifi-net

-gear in the large pelagic fishery. In
71996. total revenue for small-mesh
drift and sink gillnets was derived

-: primarily from cod (24%), goosefish

*#(249%). spiny dogfish (16%), and pol-
lock (10%). Gillnet vessels are for
the most part Tonnage Class 2 vessels
that employ other gear (usually otter
trawls andshrimptrawls) for approxi-
mately 15% of the yvear on average.

The number of vessels in this
fishery increased from 367 in 1994 to

Table 13,

: '[2] Dash lndlcnes fcwer than |0 vcsscls lvallable on whxch to ba.se eﬂ'on esnmales

'472in1996 (Table 15); thisreflects n
- part changes in reporting systems, as

" "average revcnue per-day-absent and

- between 1996 and 1995.

" -Hook
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Charactensucs. aclmty. and revenue da\a for Nonheast veSsels usmg
. ‘scallop dredges, by vessel tonnage class, 1994:1996; "datafor all. trips
.included, regardless of gear used[1)

Tonnage Class2 - Toﬁhlg{ﬁassq . 'r.onxsi-ge Class 4

se o oL L 19940 1995 1996 1994 1995 1996 1994 1995 1996
Numberofvessels . .. 65 _ 64 120 82 . 80 82 131 4|'34_‘_ 132
. Average age 22721719 21 44 34718 - 98 . 17
Average gnt 2321 19 120 118, 120 181 181 180
Average daysabsent - . .73 - 70 6171957 220 218 198 - 242" 295
Average crew size .. 26 25 .025°°75° .16 .73 91 . 91 83
Revenue per day absent($) 639 665 498 1580 1518 1586 2310 2011 1825

Landmgspcrdaylbsent - B13 9719 ‘848 .4499.2714 3865 3784 3191 3671

(Ib, live wt)

Total revenue (S, mxlhon) 30 30 36 253 267 284 599 ‘652_"'71‘.1

- [1]) Tonnage Chss (TC) 2 vessels, 5-50 gross ng:s(ered tons (grt). TC3, 51- 150 g't. and TC4

4! 50 gn. TCI vessels were ommed due to msuﬂ'cnent data

[

Table 14. Characteristics, activity, and revenue data for Northeast vessels using
. shrimp trawls, by vessel tonnage class 1994 -'1996; data mcludcd for all
trips and trips using shrimp gear only{1,2] -~ - -

Tonnge Class 1 .. Tonnage Class2.  Toonage Class 3

1994 1995 1996 1994 1995 1996 ,1‘9“ 1998 .19.96

An'rnps“ \ , . e
Numberofvesscls . 8 15 20 202 237 258 36 49 . 52
Average age . P 15 15 19 18. 18 24 .24 20
Average gnt 3 3 3 227 22 "2 71 80 85
Average daysabsent . - - - - 37 34 39 .o . :
Average crew size 21 23 21 23 24 ..237 34 32 33
Revenue per day absent ($) - . - 1952 2250 .1781 - . - .-

Landings per day absent (ib) - - - 2711 2720 2487. - e -
Tot;lr'qvenpe(s_.million) . .05 .08 0.8 ‘14.6‘.18.1 179 75 121 135

“Trips Usiog Shrimp Trawls Only

Average days absent - - - 28 - 24 - . -

Average crew size 2.1 23 21 23 24 23 34, 32 33
Revenue per day abscnt(S) < . - 752 <130, - -

_ Landings perday absent(Ib)’ ~ - - - 971" .- 1834" - - .

* (1] Tonhage Class (TC) ! vessels, <5 gross reglslered tons (grt); TC2 5-50 grt; TC3, 51-150

gr:and TC4,>150gnt

1996, 83% of the total revenue from
these related gears was attributed to
swordfish (26%), bigeye tuna (20%),
cod (15%), yellowfin tuna (12%),
and tilefish (10%). - .. :
Participation in this fleet increased
from 316 vessels in 1994 to 362 ves-
sels in 1995, before dropping'to 278
vessels in 1996 (Table 16). Revenue
per-day-absent for Tonnage Class 2
vessels increased over 1995 levels,
~although total revenue declined for
Tonnage Classes 1,2, and 3.

mentioned. For the fleet as a whole,

landmgs per-day -absent decreased ...

_ This category of gear includes
longlines, setlines, and line trawls. In -
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Surfclam and Ocean.
..Quahog Dredge: .

This fishery has stablhzcd in

'"'mam respectsowingtothe individial .
* transferable quota (ITQ) management -
systémimplementedin 1991 In 1995,

the number of vessels in the ﬁshery
declined by 16% (to 100, Wthh in-
“cludes Tonnage Class 1) afler scvcral
years of stability, as vessel quotas
~were further consolidated.” In 1996
the number of vesselsremained stable
(101, including Tonnage Class 1).
Theactivity summarizedin Table

17'is divided between the activity of _

all vessels in the Northeast region
using surfclam/ocean quahog dredges
andthose vesselslanding only in Mid-
Atlantic ports. Of the 101 vessels
operating in the. region in 1996, 47
landed outside the Mid-Atlantic area.
During the last five years, some
"vessel owners agreed to harvest
surfclams owned under another ITQ.
. These vessels received about half the
market price of the catch, The lower
price received by these vessels re-
flected the rental price for capital and
labor servicesto harvestthe resource,
which was lower than the full market
value of the clams. The ITQ owner
then received the difference between
the rental price and the full fair mar-
ket value. The revenue for the
surfclam fishery. as stated in Table S,

[1] Tonnage Class (TC) | vessels, <5 gross registered tons (gnt);
grt; TC4 vessels omitted due to insufficient data

Table 15. Characteristics, activity, and revenue data for Nonhcasl vessels using
’ gillnets, by vessel tonnage class, 1994-1996; data includéd for all trips and
trips using gillnets only[1,2]
Tonasge Class 1 _'['Bnniie Class 2 Tonnage Class 3
1994 1995 1996 1994.. 1995 1996 1994 1995 1996
AllTrips o .
Number of vessels 1437 25 331 424 3194 22 271 §3
Average age 17 17 16 19 19 17 16. 18: 17
- Average gn 3 2 3 18 19 20 97 84 80
Average days absent 43 24 55 150 . 105 121 - 153 165
__Aversge crew size L9 18 23 27 27 27 42 38. 40
"Revenue per day absent (§) 448 1439 786 553 874 753 3230 2232 112
Landings per day absent (I1b) 1338 2844 1701 1061 1594 1532 3683 2031 1607
Total revenue (S, million) ~ 6.3 1.3 LI 275 -389 359 69 71 97
Trips Using Gillnets Oaly
-"Average days absent’ 38 17 36 140 94 104 - - 16
Averagecrew size - 19 1.8 23 27 27 27 42 38" 490
Revenue per day absent($) 331 1463 661 472 718 632 . - 402
- Landings per day'absent (Ib) 1170~ 3358 1988 1000 1485 1488 - - 694

TC2, 5-50 grt; TC3, 51-150

[2] Dash indicates fewer than 10 vessels available on which to base effort estimates

was adjusted so that the prices paid to
ITQ owners were taken into account.
In the case of vessel performance,
however, unadjusted revenues are re-
ported, reflecting what vessels actu-
ally eamned (Table 17).

Offshore Lobster Trabsl
Pots

The delineationbetween offshore
and inshore lobster fisheries is not

precise, as many vessels fish both
sides. of the three-mile line that di-
videsinshore from offshoré. Roughly
20% of the lobster revenue in 1996
was from offshore trips, while 80%
was from inshore. A small portion of
lobsters are taken offshore as bycatch
by the otter trawl fleet.

The offshorelobster fleetis domi-
nated by Tonnage Class 2 and 3 ves-
sels. Activity by Tonnage Class | and
4 vessels was too limited for inclu-

Table 16. Characteristics, activity, ‘and revenue data for Northeast vessels using hook gear, by vessel lonnage class, 1994-1996;
data included for all trips and trips using hook gear only[l 2]

(11 Tonnage Class (TC) 1 vessels, <5 grt: TC2, 5-50 prt: TC3, 51-150 grt; and TC4, >150 gnt
(2] Dash indicates fewer than 10 vessels available on which to base effort estimates

Tonpage Class 1 --Tonnage Class 2 Tonnage Class 3 Tonaage Class 4 -
1994 1995 1996 1994 1995 1996 1994 1995 1996 1994 19957 1996
All Trips

Number of vessels 58 70 19 184 217 184 61 59 58 13 16 17.
Average-age 15 14 17 15 16 = 15 17 1?7 17 14 14 12
Average GRT 2 2 3 20 20 20 94 95 95 173 168 167
- Average days absent 32 12 - 89 62 57 - - - - - -
Average crew size 22 2.0 2.2 2.5 2.6 2.6 4.6 4.5 5.5 6.2 6.4 5.5
Revenue per day absent ($) 262 2245 - 839 1240 1371 - - - - . -
Landings per day absent (Ib) 319 1895 - 934 1617 1983 - - - - .
Total revenue ($. million) 0.5 1.9 0.3 13.7 167 144 18.1 149 128 4.5 5.3 9.8

Trips Using Hook Gear Only
Average days absent 30 12 - 79 42 44 ‘ - . .
Average crew size | 2.2 20 2.2 2.5 2.6 26 . 46 4.5 5.5 6.2 6.4 5.5
Revenue per day absent () 122 1632 - 577 945 19 - - - - . .
Landings per day absent (Ib) 167 103§ - 491 1046 965 - - - . - . .
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** sioriin'Tablé 18,  The inshoré fleet i§
.dominated by Tonnage Class, l and2

vessels.
Total revenue A{and landmgs) of

,,off'shore lobslcr increased in 1996,
but reyenue per-da\-abscnt fell for

the smaller vessels. Both Tonnage

Class 2 and 3 vesselsreliedheavilyon .

offshore lobster pots: it apparently

“was not, \\onh»\hlle for these vessels-

to div ersxf) to other gear types.

AQUACULTURE

-
Y

Allhoug.h aquacultute isgrowing”

-and has potential for supplementing

wild-catch fishery products in many -

seafood markets, aquacultural activi-
Aies in the Northeast are mostly ex-
perimental. The success of Atlantic
salmon farms. however, has sparked

interest -in " raising .other species.’

Salmon productionin Maine rose sub-

.- stantially in 11995 (as growers con- -

centratedstrictly on Atlantic salmon),
while production of steelhead trout
declined. The rate of growth of do-
“mestic farm-raised salmon in the
Northeast has since slowed, owing to
the scarcity of high quality sites and

the cost of obtaining -new farming -

permits. Almost all ofthe increase in
production in the last several years
has been at existing leases, as op-
posed to additional lease 'sites.
Considerable effort is being ex-

pended to examine the possibility of .

.farm-raising a number of species that

~are presently available in commercial -
_-~~quantities on}y through wild harvest. .

"'Recem restrictions on traditional fish-
mg pracuccs ha\c greatl) increased

interest in raising cod, haddock, and;

summer flounder expenmentally in
the \onhcast Surfclam. soft-shell
~clam, mussel, oyster, bay scallop and
-sea scallop are also-emerging as vi-
able species for aquacullure shellfish
hprojects A ‘

TRADE

4

C Hnstomall\' the Nonhcast region
has run 4 trade ‘deficit in edible fish-
-er¥ producis-because of the large port
of entry in the city of New York and
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Tablc Ji.- Charactensues. acmlt). and revenue data- for. Northeast surl‘clam and-

T "‘ocean quahog vessels and Mid-Atlantic vessels only, by vessel tonnage

class, 1994-1996]1.2)

Tonnage Clis-s‘zl‘.

_Téur.il'gvé.c_lls's 3 ':l'onnsg"e CI_su 4

1994 1995 1996 1994 1998 (1996

All Regional SurfcllmlOcnn Quahog Vessels

Numberof vessels... : -*° 35 29~ 39‘
Averageage . .. . 20 --20 13
Averagegnt . . 20 157 15
Average daysabsent * 31 60. .5t
Averagecrewsize - . -26 25 26

" Revenue per day absent($) 1409 . 1076 1201

1954, 1995 1996 -

59. 44 33 24 23 25
28 23 21 22020 " 20
S 104 .12 0 11301767176 177
;80 1 106 . 87 ... . .
.40 40 43 49 50 - 5.0
6474 6422 10228 - . -

Landings per day absent 6524 4316 4433 73826 70176 108811 Coe - -

b, livewt) . P
Total revenue(S mllhon) l.S 19

" Mid-Atlaotic Surfclain/Ocesn Qulhog Vessels Only

Number of vessels . .- o9 3
Average days absent . . -
 Average crew size . 3.0 36 35
" Revenue per day abseni($) =~ - - -
Landings per day absent = - -. -
(Ib, live wt)
Total revenue (S million) = 06 . 07

24 -306 300 294 229 213 232

49 36 .31 24 22 2
65 109 6 . - .
40 43’ 43 49 43 52
. 490 7270 14006 .. et .

- 99121 715042‘145290A e e .

04 270 285 ° 2;.7 229 208" 199

f1] Tonnage Class (TC) 2 vessels, 5-50 gross reglslered (ons (gn). TC3 vessels. 51-150 gn.
and TC4 vessels, > 150 grt; TCI vessels were omitted due to insufficient data
[2] Dash indicates fewer than 10 vessels lvmlable on whlch lo ba.se eﬂ'on emmates

Characteristics, activity, and revenue data for Northeast Vesscls using

Revenue per day absent(S) 1844 2125 -

Landings per day absent (Ib) 948 1282

Total revenue (§, mllhon) .50 4.4
jfomhon Lobster Trips Otly

- * Average days absent ' - .43 35

Averagecrewsize . - 0 < 35 -2.5

i:Revenue per day absent($) .- 1103 . 982
. Landings per day‘absenl (b) .- 398 393

Table 18.
offshore lobster gear by vessel tonnage class, 1994-1996; data included for
all trips and ofTshore lobster trips only[1] " Ce
Tonnage Class 2 Tonnnge Class3
1994 1995.. 1996 . 1994 1995 1996
All Trips - o C
Number of vessels 56 59 81 34 kIR |
Average age L 20 21 - .18 15 - 14 13
Average gt o 25 0 22 .22 . 8. . 83 91 - .
Average daysabsem 48 35 . 35 . 199 . . 184 221
. .Average crew size 35 - 25 26 43 43 | 43

2061 1419 1471 1744
© 1304 - (663 .- 689 830 .
5.8 96 -.103 14.6

3 189 184- 2127,

26 43 .. 43 T 43 -
- 1477 1619 1361 1269

532. 615 541 501

: [l] Tonnage Class (TC) 2 vesscls‘ 5-50 gross tegnslered tons (gn). TC3 51- 150 grt; TCl and

TC4 vessels were ommed dueto msuﬂ' cient-data,

2 - -

the. -rcgion's 'proximfiy_ to Canadian
fishing ports. Between 1994 and 1996,

- this deficit decreased by $230.1 mil-

lion. Imports declined by $155.2
million (6.6%)in value between 1994

-and 1996, whils. exports increased

S74 9 mtlllon (14%) (See Tablcs 19

_ and 20).

lncrcascs in the value of product

specific xmpons durmg this time

(Table 19) mcludc fresh or frozen
sralmon 4(821_8 million), frozlcn
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. groundf'sh blocks' ($31.8 million):

& fresh lobster (§7.1 million); andother - *-

lobstcr products($9.0 million). These

. .wcrc  offset by dccrcases inthe valuc '

of imported fresh or frozen sea her-

- ring ($1.8 million), frozen whole.

groundfish, halibut'and other flatfish
- (82.5 million), ocean perch fillets"
($20.2 million), fresh groundfi sh and

flatfish fillets (4.6 million), frozen

groundfish and flatfish fillets ($11
niillion), canncdtuna(S’S 6mlll|on).
minced fish(S12. 6m|lhon) crabprod-
“ucts ($10 million), frozen lobster

T '(812.7 million), scallops ($35.6 mil-

lion), and shrimp products ($151 mil-
lion). '
Product- spccit‘ ¢ exports (Table
20) that increased-in value between
1994 and 1996 mcludcd fresh or fro-
zen herring (2.5 million), processed
herring products ($5.7 million), fresh
or frozensalmon ($10.6 million), fresh
or frozen cod (8.2 million), fresh or
frozen mackerel (§2.6 million), fresh
‘or frozen dogfish ($8.1 million), fresh
or frozen fish fillets ($9.9 million),
fish sticks and portions ($1.7 mil-
lion), roe products other than sea ur-
chin roe (S1.9 million). fresh lobster
(519.9 million), frozen lobster (S2.9
mllhon). fresh shellfish ($2.6 mil-
lion), and fresh or frozen scallops
(S1.5 million). These were partially
offset by decreases in the value of
exports of fresh or frozen tuna ($9.3
million), live sea urchin (5$2.8 mil-
lion). sea urchin roe ($7.8 million),
frozen shrimp (S1.4 million), canned
shrimp (S1.1 million). crab products
(S1.8 million). and fresh or frozen
squid ($9.7 million).
Canadahastraditionallybeen the
largest fishery trading partner for the
New England states. Between 1994
and 1995, however, overall imports
into New England increased, while
- Canadian importsdeclined(Table 21).
This was followed in 1996 by both an

“increase in. overall imports, and an..

increase in Canadian imports over
1995°levels.  Overall Canadian mar-
ket share dropped from 27% to 22%
between 1994 and 1995, and then
increased to 24% in 1996. Because
Canada closed several major fishing
areas and implemented other restric-

Table 19.. Value of imported edible fishery products in the northeast, 1994 1996 .

(mllllons of dollars)

" Product

Category 1994 1995 1996
“Fresh or frozen sea herring_ 3.4 L6 1.6
. Fresh.whole groundfish, ’ o
.halibut and other flatfish 40.0 35.7 " 399
Frozen whole groundfish, ° ' S T
halibut and other flatfish 18.3 ©U200 1587
Fresh or frozen salmon 68.1 70.9° 89.9
Frozen groundfish blocks : 120.7 157.0 152.5
Other fish fresh or frozen 69.9 71.3 74.9
Ocean perch fillets 61.2 53.6 41.0
Fresh groundfish - - . - :
and flatfish fillets 39.3 35.3 34.7
Frozen groundfish . . :
and fatfish fillets - o 287.2 296.4 276.2
Olher fresh or frozen fillets 141.4 147.7 151.0
Salted or dried groundf'sh 35.2 343 35.0°
Salied herring 3.8 3.4 3.2
Canned tuna 141.4 123.0 112.8
Canned sardines 29.2 32.2 28.7
Minced fish 25.4 12.1 12.8 -
Clam products 123" 11.1 11.6
Crab products 87.1 86.0 77.1
Lobster, fresh 117.4 125.0 124.5
Lobster, frozen 161.7 168.0 149.0
Other lobster products 48.8 56.2 57.8
Scallops 158.4 134.5 122.8
Shrimp products 503.3 440.9 3523
Squid 19.8. 193 25.2
Other fishery products C164.7 182.8 2125
Totals 2,358.0 2,318.4 2,202.8

tive harvesting practices over the last
several years, the drop in Canadian
imports is not surprising. Among the
individual categories, Canadian mar-
ket share of cod, other finfish, and
scallops increased during this time

period, while market share of other

groundfish and flatfish declined. The
Canadian market_share of scallops
increased, even though the total im-
ports of scallops from Canada de-
clinéd. " This ‘is owing to a general
decline in scallop imports between
1994 and 1996:

Table 22 lists the top ten coun-
trics (by value) receiving exports of

fishery products from the No_rtheést

region during 1994, 1995, and 1996.
Canada was the region’s most impor-
tant trading partner in terms of export
value, followed by Japan. Six of the
top ten countries belonged to the Eu-
ropean Union, and as a block they
accounted for more of the total export
value than did Japan. Exports to the
top ten nations increased in value 7%
between 1994 and 1995, and 1% be-
tween 1995 and 1996. Together, the

. top ten nations accounted for 78% of

the value of all fishery product ex-
ports from the Northeast Region in
1996.
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‘Tablc 20 “Value ol' cxponed fi sher) producls (mcludmg re~expons)' |n the

- -

ATARL

-Northeast; 1994-1996 (millions of dollars)- -

t

l

! ‘Re-exponts consist of commodities of foreign origin which have entered the United
States for consumption or into Customs bonded warehouses or.U.S. Foreign Trade
Zones. and which. at the time of exportation, are in substantially the same condition
as whern impornted (U.S. Census Bureau, Guide to Foreign Trade Statistics, Internet’

587.7

addresst hup. waww.census:gov/foreign-trade/mww/sec2.html)

Product’ :

Category “ 1994 - 1998 1996 -
Fresh or frozen herring L1 S 3.6
Processed hérring products 9.8 “1L1 " 155
Fresh or frozen salmon - 25.6 36.1 36.2-
Fresh or frozen ¢od - ..6.1 © 143 14.3
Fresh or frozen mackérel "2, 2.3 4.7
.Fresh or frozen dogfish’ 20.1 26.6 :28.2

-Butterfish 3.2 © 2.2 s
Fresh or frozen tuna 23.8 18.4 14.5
Other fish, fresh or frozen 74.2 95.3 96.0

. Fresh or frozen fish fillets ‘22,5 300 324

Fish sticks & portions 31 4.3 4.8
Sea urchin, live - 10.7 -10.1 79°
-Sea urchin, roe 56.6 $3.3 '48.8
Other roe products 7.9 102 .- - 9.8

«Shrimp fresh -. 3.1 20 . 3.2
Shrimp frozen 40.3 43.7 389

- Shrimp canned- - 100 .~ - 109 - 89 -
Lobster, fresh 107.7 . 109.7 - - 127.6
Lobster, frozen T 4.8 11 7.7
Other lobster products 0.2. 04 1.0
Crab products 9.6 19 7.8
Fresh or frozen squid 224 7210 12.7 -
Shellfish fresh 52 .. ... 65 - . . 18
Ciam products 4.4 44 4.7
Fresh or frozen scallops 14.0 15.1 15.5
Other shellfish 5.4 5.7 8.1
Orher edible fishery products 40.8 37.8 45.5
Totals 5§34.7 609.6

“Table =1

Tolal - 1

New England impons of selected fishery prol:lucts' from Canada and all
) other countries 1994-1996 (thousands of metric tons) !
% : '
- 1994 1995 . 1996 .
Product Canada Other Capida Other Canada Other
. Cod . 273 1256 238 1307 339 - 1058
“‘Flatfish’ _ 17.1 16.0 . .12.2 283- 140 . "15.8
"Otker groundfish® 58.3 185.4 499  204.2 44.1 244.5
Other finfish 28.1 44.9 236 455 31.6 39.4
1Seallops 8.6 . 5.l 6.6 4.8 59 - 2.8
39.4 - 376 2 Il6 lr_ 4‘1'3 5 12.9 5 408.3 .

. \\ ith the e\upuon of scallops. product forms mcludc whole fresh or frozcn.

frazen blucks. and fresh or frozen fillets, Finfish weights are exprcssed in live .
weighi equivalents and scallops in meat weight cqunalenls

* " Includes halibut,

! Includes cusk. hake, haddock, pollock and ocean perch
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PRdCESSING o

«. Fish processors in the Nonhcast

" Region use both domestic landings

and, mcreasmgly. imported products
Proccssmg is defined as any activity
that adds.value to raw products, for

_example, filleting, cookmg. ‘bread-

ing, canning, or smoking. The most

.important_processed ‘products (by

value) are fresh or frozen'fish fillets,

_and breaded, cooked fish. -

"In'1995,New Englandplants pro-
duced most (92%) of the fresh and
frozen fish fillets, steaks, or other.
processed portions produced in the
Northeast, while Mid-Atlantic plants
produced 73% ofthe canned products
and 91% of the cured products. . :>.°

- Edible fish product processing of
regionally caught species was led by
surfclam processors, producing
canned products of whole and minced
clams, chowder, and juice, . . .

. The number of plants and their
average annual employment levels
(as identified in the annual processed
product surveys during 1990-1995)
are shown in Table 23.

In New England, the number of
cmployces in processing plants in-
creased in 1995, after two particu-
larly low years in 1993 and 1994.
Employment inMid-Atlantic process-
ing plants declined annually through -
l994 but increased in 1995

The number of proccssmg firms
throughoiit the Northeast region has
declined steadily through 1995; re-
flecting the shnnkmg supply of fresh
domestic fish as well as little substi-
tution ofi lmponedproduct fordomes-
tic. The avcrage numiber of cmploy-
ees per plant has mcreascd since the
number of processmg plants in the
region is at a new low.

The number of plants and em-

'ployecs in wholesaling establxshmcms .

in'the region (both New England and
Mid- Atlantlc) showed a dramaticrise
in 1995 (61% for numbcr of employ-
ees; 42% for number of plants) The
number of wholesalmg plants in the |
Mnd-Atlamlc more than doubled in
1995
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FOREIGN FISHING AND
JOINT VENTURES

Foreng’n fishing operations within
200 miles of the U.S. coastline’came
under direct federal control through
 the passage of the Magnuson Fishery
- Conservation and Managemenl Act

in 1976. Joint venture arrangements
started in 1982. Since that' time,
directed foreign fishing has been
“phased out; and during 1992-1996,
there were no joint ventures within
this region.

Internal Waters Processmg ar-
rangements have ‘been successful,
stable operations for more than 10
years. These programs are adminis-
‘téred by the states (Maine, Massachu-
setts, Rhode Island. New York, and
New Jersey in particular) and allow

U.S. vessels to fish for herring (and

some mackerel) in state waters and
offload to foreign ships (Russian) for
processing. In 1994, 1995, and 1996,
" a handful of vessels were involved
" and about 3,000, 9,000, and 11,000
mt of herring were landed, respec-
tively.ineach yearunderthese agree-
ments.

RECREATIONAL FISHING

Preliminary data collected by the
Marine Recreational Fisheries Statis-
tics Survey (MRFSS) indicate that
the total number of finfish caught by
recreational anglers in the Northeast

Region declined to 109.8 million in

1996 (from 110.5 million in 1995;
Figure'11). Catches in the Mid-At-
lantic.decreased slightly (from 88.5
. million fish in' 1995 to 86.4 million
fish in 1996). while catches in New
England increased 6% (from 22.0
million fish in 1995 to 23.4 million
fish in 1996). Anglers in the Mid-
Atlantic accounted for approxxmalely
four times the finfish catch of their
counterparts in New England.
Stripedbass, scup, Atlantic mack-
erel, biuefish and summer flounder
were thé most common recreationally
caught species in 1996 in New En-
gland (Figure 12). Together, these

Top ten countries receiving exports of fishery products from the Northeast -

Table 22, :

region, ranked by value of exports 1994-1996 (millions of dollars) -

' Year

Country . - 1994 1995 1996
Canada 151.4 180.5 - 189.1
Japan 118.2 . 106.7 96.7
France' 60.0 55.5 . 571
South Korea 19.7 31.6 27.2
Spain' 26.4 - 23.3 26.2
United Kingdom' 14.5 19.4 22,6
Taly! 239 233 21.1
Germany! 8.7 15.4 17.3
HongKong 1.9 9.0 11.6
Belgium" 10.8 9.2 8.8
Total 441.5 473.9

'Denotes European Union countries

4717

Table 23. Processing and wholesaling establishments for marine products and their

employment levels for 1990-199S!

Processing Wholesaling Total
Year/Area Plants Employees Plants Employees Plants Empléyecs
1990 s
New England 247 5,832 689 2,928 936 8,760
Mid-Atlantic* 178 6,890 357 2,278 535 9,168
Totals 425 12,722 1,046 5,206 1,471 17,928
1991.
New England 245 5,530 685 2,976 930 8,506
Mid-Atlantic 166 6,776 . 333 2,158 499 8,934
Totals 411 12,306 1,018 5,134 1,429 17,440
1992
New England 232 5,367 698 2,912 932 8,279
Mid-Atlantic 171 6,516 364 2,354 529 8,870
Totals 403 11,883 1,062 5,266 1,465 17,149
1993 :
New England - - 221 4,727 670 3,041 891 7,768
Mid-Atlantic 161 6,027 348 2,490 509 8,517
Totals 382 ° 10,754 1,018 5,531 1,400 16,285
1994 . . N
New England 206 4,794 614 3,471 820 8,265
Mid-Atlantic 144 5,036 317 3,056 461 8,092
Totals 350 9.830 931 6,527 1,281 16,357
1995 )
New England 194 4,952 625 5,043 819 . 9,995
Mid-Atlantic 127 5385 697 5,489 . 824 10,874
Totals 321 10,337 1,322 10,532 1,643 20,869

! Data for 1996 not available

2

? Mid-Atlantic region includes Virginia, Maryland, District of Columbia, Delaware,
New Jersey, New York, and Pennsylvania
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-five spc.cic's -compose rougitly A5%
(by number) ofthe total New England -
--recreational catch. Of particular jri-

- terestis the absence of Atlantic cod in
Figure 12, For the first time since
1992, Atlantic cod was not one of the

-7 top five most-caught specucs in New
. -:England :

-Inthe Mld-AtIantnc thc ﬁvc most
comrnonl) caugh§ recreational spe-
* cies were the same as in 1995, Sum-

mer flounder, Atlantic croaker, black

sea bass, weakfish, and striped bass
-were the most commonly caught spe-

cies,.in order, in 1996 (Figure 13).
“These species accounted for:approxi-
-mately 63% of the total recreational
--catches in number (up from 59% in
{995). - - L.

. Recreational ﬁshmg effon inthe
Northeast Region reached a 10-year
high ‘in_1996. - Approximately 23.3
million.trips were taken in 1996, a
-5.2% increase from-1995 (22.1 mil-
lion; -see Figure 14). In the Mid-
Atlantic, effort-increased consider-
ably (from 15.5 million to 16.5 mil-
lion) to a new high, while effort in
New England matched the 10-year
high set in 1991 (6.8 million).

Shore fi shing tnps outnumbered
private rental boat tnps for the sec-
ond consecutive yearin New England
and accounted for the highest per-
centage of recreational fishing effort
(48% oftotal ﬁshmg trips; Figure 15).
‘Private/ rcmal boat fishing was sec-
..ond (4 % of trips), and pany/chaner
boat’ fishing was_ thlrd Effort ‘in-
“creased slightly in the shore mode
(ﬁ'om 3.1 m:lhon trips.in 1995 103.2
mllhon in 1996). anale/rcntal ﬁsh-

" ing increased modcrately (from 2.9
milliontripsto 3. lmllhon) and party/
charter boat ﬁshmg trips declined to

. :';::04 million’ trips (from 05 mllhon
trips in 1995)" - e

In"the Mid- Atlanuc, pnvate/

rental boat fishing’ accounted for the

_'hlghesx pcrcemage of rccreatxonal
fishing "effort (53% of ‘total’ ﬁshmg
trips; Figure 16). Shore fi shmg was
second (36% of trips). and party/char-

ter boat fishing was third.” ‘Effort °

increasedslightly inthe private/rental
boat mode (from 8.4 million trips in
1995 o 8.7 million in 1996). Shore
fishingreached a10-yearhighin 1996.

Mitlions of Finfish
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Figure | 1. Estimated numbe of fish éa‘ﬁght-by ‘tecreational ﬁsi\erihen. by subfe”gion.
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. Figure 14. Estimated number of recreational fishing trips by subregion, 1987-1996.
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- Figure 15.- Estimated number of recreational fishing mps by mode in New England
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Figixrc 16. Estimated number of recreational fishing trips by mode in the Mid-Atlantic,
1987-1996.

" Approximately 5.9 million trips were .
- taken in 1996, an 8.6% increase from

1995 (5.4 million). Party/chartet boat

“fishing trips increased slightly to 1.9

million trips (from 1.7 million in
1995). -
The NMFS has mcrcascd efforts

to collect marine recreational eco- ~

nomic and social data in the North-
cast Region in recent years. A com-
prehensive economic survey of recre-
ational anglers in the Northeast Re-
gion was conducted in 1994 in con-
junction with the MRFSS and a simi-
lar survey is being conducted in 1998.
In addition, the MRFSS has recently
begun to collect economic informa-
tion as part of its baseline survey, and
economic studies of the party/charter
industry have been funded in Maine,
Massachusetts, New York, and New
Jersey. Over time, social and eco-
nomic datacollected from these stud-
ies will help provide a foundation for
evaluating marine recreational fish-
eries and future recreational policies.

NET NATIONAL
BENEFITS

Previousissues of thisreport have
discussed how economics relate to
the Magnuson Act of 1976, and pre-
sented various economic concepts,
including resource rents and the eco-
nomic value of fish resources based
on their ability to grow and repro-

_duce. A recent report, “Otir Living

Oceans, The Economic Status of U.S.
Fisheries™ also provides a thorough
discussion of this topic.

Many ofthe fisheriesinthe North-
cast Region are moving toward vari-
ous types of limited access that could
lead to greater fleet efficiency. Inthe
groundfish, summer flounder, lobster,
and sea scallop fisheries, moratoria
on entry are in place; in the surfclam
‘and ocean quahog fishery, individual

_ transferable quotas have been in ef-

fect since 1990,
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by A. Kitts -
E. Thunberg-
"G, Sheppard

-

INTRODUCTION

Since the passage of the Mag-

_nuson-Stevens Fishery Conservation ™ -
and Management Act and ‘establish-.

ment ofthe Exclusive Economic Zone
(EEZ)in 1977, the fishery for ground-
fishin the northeastern U.S.hasbeen

. managed under three fi sher) man-

agement plans (FMPs) developed by

the New England Fishery Manage-

"ment Counc:l (Council)and NOAA's

. National Marine Fisheries Service

(NMFS). From 1977 to 1982, the
fishéry'’ was managed primarily by
quotas for cod. haddock, and yellow-
tail flounder. Dunng ‘this period, the

~Stocksbeganrcbunldmgfollowmghls- o
~toric ov erﬁshmg by foréignfleets.

+. &+ .Even as the foreign fleets ‘were
" Zheing, cxcludcd from the EEZ, the
U S. domestic Tleet was expcnencmg'

an unprecedemed mcrcasc “in new
vessel constructnon ThlS increase
+was due, in ‘varying degrees, 1o the

_economic opportunity created by both '

“the dlsplacement of the forexgn ﬂects

and increased stock abundance and to

*asuite of incentive’ programs (i.e. the
Fishing Véssel Obligation Guarantee
. Program, and the FlshmgVesschapn-
tal Construcuon Fund Program) to
cncourazc replaccmcnt and new con-
strucuon of ﬁshxng véssels. Further-
more. the incréase iri ‘fleet size was
not limited by the management plan

Maine-based trawler FIV Prowler
was one of 79 vessels whose
owners submitted successful
bids for buyout funds. = -

e o . e

Trendsin vessel construction and
vessel cntry into the northcast ground-

fish ﬁshcxy are difficult to discern
duc to changmg data collecuon pro-

tocols andinconsistent rcpomng over

time. . Additions to the U.S. domestic
fi shmg fleet were routmcly reported
in the Fisheries of the United States
(F US) from 196410 1972, However,
no dxstmctlon was made bétween
newly constructed vessels and ves-

) Phdto courtesy
.. NOAA Fisheries NERO

sels that may have bccn convertcd to,
fishing from some other use. By
contrast. data on newly constructed
vessels from ‘1973 to 1980 were re-
ported in ‘the FUS but numbers of
vesselsconvencd from otheruses were

- not rcponcd Throughout this time

series, whether. any of the added or
newly constructed vessels were ever
used for fishing purposes were not
reporied. Data on vessel activity are



Co rcurred bctwcen 1974 and 1984, "
Frgurc 17 ﬂlustrates pattems o :
e vessc] constructlon (data from FUS -
- .arg’ dengted By- a:line. ‘with manglc. 3

g8el. entryinto: the: -

markcrs) and-
nonheast groundt' s f shcry .over
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" Figure 17. Additions to the New England fishing fleet and total number of vesscls landing groundfish in Maine, Massaachuscns or

Rhode Island, 1965-1997.

available from the NMFS weighout
data from 1964 to 1997. These data
can be used to determine in what year
vessels ‘entered the groundfish fleet

~ buat cannot be d:rcctl) linked to: thc.._‘_‘
. vessel construcuon -data rcportcd in’.

. the FUS. Ncwcnhclcss, the two data
sources .can be ased. to draw some
" inferences about the buildup in the
- northeast groundfish fleet that ,0c-

" time.” Due 15 dafabise changes, a
consistent time series could only be
constructed using data on vessels and
landings from three .New England

. States (Maine. Massachusetts, and .

Rhode. Island). These three states
-account for the majority of vessels
and landings of groundfish in the
northeast and are likely to be repre-
sentative of the northeast region as a
- whole. Thetotal numberofidentified
unique vessels (i.e. fishing craft > §
gross registered tons [GRT])-landing

-

-in the New England region -(solid

line) as well as the total number of
vessels > 5 GRT that were added to
the landings data base in each year

-(line with circle markcrs) are rcportcd
in Flgurc 17:- :

Each SCl’lCS ShOWS a consnstent

-trend of relative stabxhty in térms of

total: vcssels and addcd vessels from

11965 untxl 1973. Dunnglhtstlmc.
‘:annual avcragc of 581 vésselspartici-
-patcd in'the New England groundfish
*fisherysx
) _that had not prcv:ously bccn identi-
fied” in- any pnor year: were' added
,annually to the’ Wclghout landmgs
data; However, in any. given year, as

'ci.Approxlmatcly 50 vcssels

new vessels were being added other

- vessels were leaving for a net annual

average incréase of nine vessels.
Newly constructéd or newly docu-
mented New England vessels from
1965 to 1973 avcragcd 38 vessels
(FUS).

From I974 to 1980 the northeast
fishing fléet mcrgas_cd dramatically.
New vessel construction peaked in
1979 at 176 vessels, an average an-
nual increase of 22.3%. Similarly,

thenumberofvesselsthat were added
to the landings data base increased at
an annual rate of 31.1%, to 278 ves-
sels in 1980. The total number of
vessels recorded as having landed
groundfishin New England was 1,185
in 1980, an average annual increase
of 8.7%. Since 1980, the number of
New England vesselslanding ground-
fishhas gradually declined ata rate of
1.4% per year, but remains at nearly
twice that of the pre-Magnuson Act
period.

_ Thebuildup in thenortheast fish-
mg capacnty over thesé years resulted
in an increasing number of vessels
fishing on annual quotas. Without
some basis for controlling the number
of participants (for example limited
entry or properly specified property
rights), effort intensified and quotas
were filled rapidly, leading to boom

_and bust market conditions and nu-

merous management and enforcement

problems. - At the same time impacts .

on the resource were becoming evi-
dent. Growing dissatisfaction with
catch quotas led to their removal and
replacement with indirect controls on

Farawneny 7o
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- fishing effort in 1982. These indirect

controls (gear restrictions and mini-

" mum. fish sizes) were implemented
. under what ‘was.called the Interim

Plan. This plan was designed to pro-
vide adequate resource protection
while 2 more comprehensive and ef-
fective approach could be developed.

‘With the near doubling of the number

of vesselsinthe New England ground-
fish fleet. however, such measures
were not sufficient to control exploi-

tation and groundfish stocks contin-

ued to decline.
The current Northeast Mult-

ispecies Fishery Management Planor

Multispecies Plan became effective

-in 1986. The Plan added seven more

" .amendment processin 1991)andmade

" speciestothe management unit (three

more species were added through the

anumberof’ regul atory changes. How-

_ever, the basic format of indirect ef-

i

fon control was retained. - At present,
ten of the species the. Council man-

ages under this plan are defined as -

regulated or “large mesh™ species:
cod. haddock, pollock. yellowtail
flounder, winter or blackback floun-
der, witch flounder, American plaice,
redfish, white hake, and windowpane

' flounder. Thethree remaining “small

-the Council.

mesh”species are red hake, silver
hake. and ocean pout.

Without limiting entry or direct
effort controls, groundfish stocks be-
came severely overfished and the re-
source declined torécord low levels.

. 1n May 1994, NMFS implemented a

major revision to' the Multispecies
Rlan (Amendment 5), as proposed by
" Amendment 5 capped
the number of vessels-in the fishery
through "a_limited access program,
and controlled the amount of time

- miany vessels in the fleet could spend

atsea. Gillnet vessels were restricted,
due to protection measures for harbor

.porpoise,and hook vessels were lim-
“ited in the number of hooks allowed.

These measures were designed to'end

-overfishing (as defined prior to the
*. .1997 Sustainable Fisheries Act).”

- Subsequently, the Council began
to develop further modifications to
the Multispecies Plan to rebuild the

. depletedresource. Amendment Twas .

proposed by the Council inearly 1996

and was implemented by NMFS in’

July 1996. - The key components of
Amendment 7 were the adoption of a

-more rigorous days-at-sea (DAS) re-

duction schedule, the removal of most

exemptions from DAS controls,anda

more flexible adjustment process to’
respond to specific resource condi-
tions.

Such measures imposed eco-
nomic hardshlps, and several finan-

cial assistance programs were lmple- '

mented to mitigate the economic im-
pact that reduced time at sea would
have on fishing industries and marine
dependent communities. Throughthe
Emergency Supplemental Appropria-
tions Act of 1994, $30 million was
provided to U.S. Department of Com-
merce for the Northeast Fisheries
Assistance Program. This program
included the Fishing Capacity Re-
duction Demonstration Program ($2
million), hereafier referred to as the
pilot buyout program, the establish-
ment of Fishing Family Assistance
Centers, loan guarantees to improve

fishing infrastructure, and research

grants to develop opportunities for

fishermen in aquaculture, unde- -

rutilized specics, and other businesses.
Subsequently, $25 million was made

"available through the Interjur-
“isdictional Fisheries Act for the Fish-

ing Capacity Reduction_ Initiative,
hereafier referred to as the expanded
buyout program ‘Results of these two

’ buyout programs arc dcscnbcd next.

' ""FlSHING,CAPACITY '

- REDUCTION PROGRAMS

“The buyout programs were de-

_velopedandimplemented by NOAA's
Office of Sustainable Developmcnt

(OSD) in two phascs bcgmnmg with
the pilot buyout program initiated in

June, 1995. This program was de-
signed to detcrmmc the level of i mtcr-

est in such a program and to test a
variety of lmplcmentatnon protocols

such as blddmg procedures, scrap-
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ping prox."isiims. and eligibility and

selection criteria. The pilot buyout
program culminated successfully in

. February, 1996 with the purchase and

disposal of 11 vessels having permits
in the Northeast multispecies fishery.
Based on a favorable review of the
pilot buyout program, the OSD de-.
cided to proceed with an expanded
version of the vessel buyout program.
With relatively few’ changes to the
protocols éstablisheéd under the pilot
buyout program, the '$23 million ex-
pandcd buyout program was initiated
in September 1996 and by May of
1998, 68 vessels had been removed
fromthe muluspecxes ﬁshery through

this program

Buyout Objectlves

As statcd in thc Fedcral Register
(June 22, 1995,.60:120:32504) the
goal of the pilot buyout was “...to
demonstrate that a vessel rémoval
program can be successfully designed
and implemented and that such a pro-
gram can be an effective tool in the
conservation and managementof U.S.
fisheries.”. Although this goal men-.
tions conscrvatlon, the same Federal
chlsterannounccmcnt alsostatesthat
the purpose for the program was “...to
address the needs of those directly
affected by the decline of traditional
ﬁshencs in the Northcast Thus, thc
dual purposesof 1 ) provxdmg ameans
fordxstrcssed groundﬁshermen toexit
the fishery, and 2) conserving the
resource by permanently removing
groundﬁsh vessels and thcxr related
permits were part of the initial design
and lmplemcntatxon of both Jbuyout
programs. The Fedcral chnster no-
tice for the expanded buyout program
(August 28, 1996, 61:168:44300) re-
iterates these dual purposes by stating
that the *. ..objectives are to provxdc
grantsto eligible fishermen adversely

'lmpactcd by the groundﬁsh ﬁshcry

disaster, and to aid the long-tcrm vi-
ability of the groundfish fishery re-
source through the reduction of ac-
twc harvestxng capacity at the lowcst
cost.”
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Table 24, Principal fcaturcs of fishing capacity reducuon programs

Feature

. Pilot Buyout Progum

Expanded Buyout Program

- " Eligibility: possession of multispecies
<" limited-access permit -

Allowable Amen’dmen't S permit types
. (of the 6 possible types):

1) Individual days-at-sea atlocation.

2) Fleet days-at-sea allocation

Any of the 7 limitéd access permit types
under Amendment 7

) . Eligibility: capableofﬁsl;ingfor
- groundfish in federal waters.under own
" power prior (o application

. 3) Gillnet permit

-Required.

Required

Ellglbllll) ‘have derived 65% or more
of gross annual revenués from 10
regulated groundfish species

For 3 of the 4 years ffom 1991-1994

For 3 of the 4 years from 1991-1994

Score formula used to rank applicants
(lower score = higher rank)

Bid divided by n\}crage annual ground-
fish revenue from the three highest

*. Bid divided by average annual ground-

. fishrevenue from the three highest

years (1991-1994) years (1991-1994)
if 'ac.c.epled. surrender all’ Required Rcduiréci .
federal fishing permits '
. If accepted, scrap vessel Required Transfers to eligible entities for

- nonfishing uses allowed

Design of Buyouts

" An’ extensive series of public
hearings were held in Northeast ports
" priorto both buyout programsto elicit
' suppon and ideas for designing the
program The resultmg design of the
buyout reflected many of the features
* and ideas aenerated by industry par-
ncapauon “The pnmar) design fea-
“tures for the pilot afid expaiidéd ves-
"sel bm out prozramsare listedin Table

T24.°
‘ To be ellglblc for the buyout
program the véssels® owncrmust have
posscssed a limited access mul-
tlspemcs permit. In the pllol buyout
program ehglblllly was hmlted to a
subset of limitéd access permit cat-
egones In the expanded buyout pro-
 gram, eligibility was opencd to all

" limited accesspemltcategoncs The

vesscl owners were required to dem-

o onstrate that at least 65% of fishing

r;vcnue was derived from landings of
“régulated groundfish species in three
“of four years from 1991 to 1994, and
that their vessel was capable of fish-

ing under its own power in Federal
waters.

. The bidding was done by a re-
verse auction, in which each vessel
owner wasrequired to prepare abid or
price at which he/she would be will-

- ingtorenderthevessel inanunfishable

condition and surrender all Federal

. fishing permits. Selection of vessels

was based on a hierarchical ranking

.of the ratio of the bid to the vessel's
"groundfish revenue.

-This criterion
was selected to provide a means for
comparing bids across dissimilar ves-

.sels.: 'Numerous altemative ranking
" or scoring. methods were:discussed
based on various combinations of ves- -

sel characteristics and groundfish
landings or revenues. ‘In the end,
average yearly"groundfish revenue
was believed to be areasonable proxy
for fishing power. Itwas also easy for
applicants to’ compute their scores.
Each vessel was ranked from lowest

to highest according to this ratio and

selections ‘were made m this order
until all' budgeted monies were con-
sumed. Owners of selected vessels

were then notified and given an op-
portunity to reconsider. Mutually
accepted bids continued on to closure
proceedings. Otherwise the vessel
was dropped from consideration and
the next highest ranked vessel was
selected.

-Priortoclosure, the vcssel owner
was required to show that the vessel

-was being scrapped, or sunk or (in the

case of the expanded buyout pro-
gram) committed to some nonfishing
use. Vessel owners were required to
surrender all Federal fishing permits
and to pay any costs associated with
scrapping or transferring the vessel,
including legal or accounting costs
and, payingliens, debts, ortaxes. The
owner had to consider these costs,
together with possible income from
the sale of vessel equipment (gear,
electronics, etc.) in developing the
bid amount. Vessel owners were not
required to surrender their right to re-
enterthe multispecies fishery orenter
any other fishery provided they could
purchase a vessel with the appropri-
ate permits,

*
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DESCRIPTIVE -
STATISTICS.

Vessels Removed

Of the original $27 million budgeted

for the vessel buyouts, $2 million was - -

set aside 1o fund a health insurance

program for Northeast fishermen. An’

additional. $0.6 million was used for
administrative expenses of the ex-
pandedbuyout program, leaving $24.4
million for the actual purchase of

- groundfish vessels: Withthese funds,

79 vessels were removed: 11 from the
pilot buyout and 68 from the ex-

$308,734 and _ranged from a |ov~ of

850, 000 10a hmh of S1 mllhon The

average score of retired ygssels was
0.922 which means that, on average.
vessel owners thought the value of

their vessel was approximately equal

to one vear of groundfish revenue
(using 199] to 1994 revenue).

The majority of vessels were ei-
ther scrapped (62) or sunk (7). Scrap-
ping required permanent disassembly
while sinking was to be done in an
ecologically safe manner. 'In addi-
tion, transfer to anon-fishing use was
permitted inthe expanded buyout pro-
gram. A vessel could be transferred
t ~ca US. public entity, a US.
nonprofit organization, or a foreign
nalmnal govemment for résearch (in-

2

DY
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. Table 25, Number of vessels retired by o»im'r's.'.stéic’gnd gitylfééion.df reéi}d'én;e

~ age -bid for retired vessels was

" panded buyout program. The aver- - - -«

State” S Vessels City/Reglon vVésiel\s.» -
© Massachusents . .. . . 55 ‘NewBedford = -~ 19"
Maine Co. 19 Gloucester =~ N

Rhode Island::- ' - 1 Cape Cod 11

New Hampshlre 3 Portland 8
NewYork' - - = - 7 1} .. Other .. 30

Table 26. Characteristics of retired vessels

Vessel Characteristic Average Minimum . ' -"',Ma'xim'um
'Gro.ss rcgislere;dt'd.i\; o _ 0100 S5 198
Age when retired (years) 21.7 S T .. .69
Propulsion engine horse power 502 1160 1,125
Vessel length (feet) . 649 o238 TS

cluding fisheriesresearch), education,

training, humanitarian, safety, or law

- enforcement purposes.”(published in

U.S. Federal Register August 28,
1996; 61:168:44300). Transfers re-
quired (1) a provision in the title that
the vessel be scrapped once the pur-
pose for which it was transferred had
been completed, and (2) a permanent
restriction prohibiting that vessel from
holding a fishery endorsement. Ten
vesselsweretransferred in accordance
with these requirements.

The number of retired vessels by
state and city are listed in Table 25.
The state and city were determined
according to the vessel owners® ad-
dress as listed on the permit applica-
tion. ' The majority of vessels were

" from Massachusetts (55) and Maine

(19). © Table.26 provides descrip-

- tive statistics for vessel characteris-

tics for vessels that were removed by
the buyout program. Retired vessels
averaged 100 GRT but ranged from a
minimum of 5 GRT to amaximum of
198 GRT. The average age of the

:vessel was 21.7 years but newer ves-

sels (6 years of age) as well as consid-

-erably older vessels (69 years) were

retired. The main engine horsepower

‘averaged 502 hp but ranged from 160
-to 1,125 .hp. - Overall vessel length
..averaged 64.9 feet and ranged from
35to 105 feet. -

The trawl was the dommant gear

‘used by buyout program vessels (60).
"Eighteenvesselsreported using gillnet

Impacts of removing vessels through the pilot and expanded buyout pfograms measured by yearly revenue (R, millions

*Ton-dass were calculated as the product of gross registered tons and days at sea

Table 27,
7 ofdollars), landings (P. million pounds), based on annual averages from l994-l99§, ahq effort removed (based on 1996)
o .. . . e . - et - '
- . ‘R&P- .~ ~R&P ‘Allocated and Used . . Allocsted and Used
. : .-All Species Landed ..Landings " . " DAS for. . Ton-Days'
A : 2z s of 10 Regulated * Limited Actess - Limited Access
Groundfish Species Vessels, 1996 . _ Vessels, 1996
Oaly . o S }
" Dollars P‘Ql.nm‘i‘s_l ) ;[:)plln'rs:_' “l’.@)un“cll»sr : Allocated ~ Used Allbqated Used .

" Averdge per buyout vessel  °$0.3 0.4 ', 802 - S02 1529 1118 - 15911 . 13,539
“Total for all busout vessels - $23.9 353 - 14 '16.7 12,083 . . 8,831 - 1,256,963 - .1,069.564 :
Fleet totals - . $268.9 4342  $85.7° - :82.9 248,988 52,508 - 12,378,349. 4,794,924
Percent Remon ed 8.9% -8.1% 20.3%  20.1% . 4.9% 16.8% 10.2% 22.3% .
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gear as a primary gear type and one

.. .Yessel reported using some combina-.

tion of otter trawl and gillnet gear. Of
the -79 vessels, 41 held individual
days-at-seaallocation permits, 36 held
fleet days-at-sea permits;-and 2 held
combination groundfish and scallop
permits,

IMPACTS OF REMOVAL

As described earlier, both the
-vessel's multispecies permit and all
other federal. fishing permits were
removed inthe buyout process. Thus,
while the primary impact of the ves-
sel buyout was on groundfish, the
program provided relief to other
Northeast fisheries as well. With
_ respect 10 groundfish, the impact of

removing 79 vessels can be assessed -

" -using several different indicators.
"Thdse indicators are the removal of:
annual average (1994 to 1996) pounds
and revenue of all species, average
annual pounds and revenue of the 10
regulated groundfish species, 1996
allocated and used days-at-sea, and
1996 allocated and used ton-days (i.e.
" days-at-sea multiplied by GRT). The
nominal value: of these indicators,
and their percentage of the entire
groundfish fleet,are reportedin Table
27 . The vessels in the expanded pro-
gram were removed in the latter part
of 1997, so their pounds, revenue, and
effort are reflected in the total fleet
figures. Since the pilot program ves-
sels were removed during 1995, their
estimated activity was added to the
. fleet totals for 1995 and 1996.
: The first two rows of Table.27
report averages and totals for all
buyout vessels. The third row reports
totals for all multispecies vessels in-
cluding open access permit holders
and buyout vessels and the fourth row
reports the percentage reduction in
each indicator attributable to the
buyout. Based on 1994 to 1996 data,
-the 79 buyout vessels on average ac-
~counted for $23.9 million in gross
revenues and.35.3 million pounds
landed annually for all species. Total
gross revenues and landings for all
multispecies vessels were $268.9

Table 28. Additional permits held by retired vessels

Permit Category Vessels Permit Category . Vessels
' Geﬁcral category bluefin 56 Ocean quahog 36
Incidental category bluefin . o Scup ' 10
Private category bluc_ﬁn' 19 Commercial lobster 71
General category s'callo;.). . . 69 Charter lobster: 1
Limited access scallop . 2 Summer ﬂounde;' 42
Sufclam ! Shark . . 3.
Atl. mackerel/lllex s;;gid .. 54 ' Black sca bass 2
. Loligo squid/butterfish - 53 ch.:rdﬁsh. | l

Table 29. Average (1994-1996) yearly pounds landed and revenue eamed by retired
vessels from species other than groundfish

Permit Category Vessels Average Pounds Average Revenue
Bluefin Tuna - i} 443 $3,998
. Sea. scallops 17 1,933 $£1,531
Mackerel 41 4,107 $565
‘Squids 16 24,620 $12,382
Butterfish 14 1,084 $436
Scup 15 981 $591
Lobster 45 2,470 $9,991
Summer flounder 44 3,204 $4,964
Shark 33 414 $348
Black sea bass . 13 409 $3155
Monkfish 79 82,276 45,056
Small mesh 60 7,080 $2,336
Other species 79 137,227 $23,760

million and 434.2 million pounds,
respectively. Thus, the impact of the
buyout on all species was a reduction
of 8.9% of'total industry revenues and
8.1% in landings.

Since the buyout was designed to
remove groundfish vessels, the im-
pactofthe buyoutis greateron ground-
fish landings and revenues than the
impacton landingsof all species com-
bined. On average, the 79 buyout

vessels accounted for $17.4 million

in gross revenues and 16.7 million
pounds landed annually of the 10
regulated species managed under the
Multispecies FMP. Total gross rev-
enues and landings of the 10 regu-
lated species by all multispecies ves-
sels were $85.7 million and 82.9 mil-
lion pounds, respectively. As a per-
centage of total groundfish revenue
the buyout vessels accounted for
20.3% or 20.1% in terms of pounds
landed. :
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Impact measures based on land-
ings and revenues provide a useful
indicator of the short-run impacts of

- the buyout program; but the amount

of allowable effort removed provides
a more useful indicator of potential

"longer term benefits. Two indicators

ofeffort removalare considered. First,
measured simply asremoved days-at-
sea, the vessel buyout removed the
equivalent of 4.9% of all allocated
days and 16.8% of all days that were

- .actually used based on data for the

1996 multispecies fishing year (May
1, 1996 to April 30, 1997). An alter-

‘native measure that combines fishing
_ time with some proxy for differential -

fishing power across vessels is a ton-
day. Calculatéd as ton-days, the
buyout program removed the equiva-
lent of 10.2% of the allocated total
and 22.3% of actual days that were
used during the 1996 fishing year.
Note that the impact on fishing effort
measured in terms of total allocated
ton-days is proportionally larger than
the same measure based on used fish-
ing time. Thisdifference isduetothe
fact that the buyout vessels were, on
average, larger vesselS as compared
1o the remaining vessels. Conse-
quently. removing these larger ves-
selsresultedinaproportionally larger
reduction in potential fishing efTort.

The reduction in allocated days *
.measures the permanent reduction in

potential fishing effort, while the re-
duction in used.days represents what

‘may be thought of as a intermediate

term impact. That is, while the total
number of allocated days may be ex-
pected to remain relatively constant
over time. changes in the rates at

which fishing time is used may be.

expected to fluctuate. As groundfish

‘stocks recover, forexample, use rates

for allocated days might be expected
to increase. Further examination of
Table 27 provides some useful in-

_ sights into this problem of activation

of *'latent effor1™, i.e. effort that was
previously not used or underused. For
the groundfish fleet, only 21.1% of
the fleet’s allocated days-at-sea were
used in 1996 (38.7% if ton-days are
used). This indicates that given

changes in resource or market condi-

tions it would be possible for the *-

remaining vessels to increase their
effort and fill the void left by the
buyout vessels. However, with the
declining allocations under Amend-
ment 7, this will become less of a
problcm. Also, some of these vessels
receive an allocation but have fished
very little or not at:all for anumber of
years. Itislikely that at least some of
these vessels would increase their ef-
fort under more favorable resource
conditions.

The buyout program was de-
signedtoremove vesselsthat concen-
trated on groundfish, but since the
surrender of all federal fishing per-
mits wasrequired, additional benefits
accrued to other fisheries. Table 28
provides numbers of other federal
fishery permits surrendered by the
retired vessels. In all, 463 federal
fishery permits were surrendered in
addition to 79 multispecies permits.
Of these, most vessels held a com-
mercial lobster permit and a general
category scallop permit. Other per-
mits held by at least 70% or more
vessels included general category
bluefin tuna and Atlantic mackerel/
squid/butterfish permits. Average
annual landings and revenues associ-
ated with the permits listed in Table
28 is reported in Table 29.

Given the relatively low cost of

‘acquiring and keeping permits, any

given vessel might hold several dif-
ferent permits over extended periods
without using them. Thus, the num-
ber of vessels that actually recorded
landings of a given species was often
less than the number of permits held
for that species. For example, even

-though nearly every vessel held a

lobster permit, only 45 of the 71 ves-
sels with a lobster permit actually
reporting having landed lobsters be-
tween 1994 and 1996 (Table 29).
Where the number of vessels report-
ing landings is greater than the num-
ber of vessels holding a particular
permit, the landings by nonpermitted
vessels is probably bycatch’ where
vessels are held to some trip limit.
Landings of monkfish and small-mesh
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groundfish (red hake, silverhake, and .
ocean pout) are also reported in Table
29, eventhough they are landed under
amultispecies permit. Monkfish was
the most important alternative 'spe-
cies landed by the buyout vessels.

CONCLUSIONS

Both the pilot and expanded
buyouts achieved their goals of 1)
providing a means for distressed
groundfishermen to exit the fishery,
and 2) conserving the resource by
permanently removing groundfish
vessels and their related permits. By
design, the buyouts successfully re-
moved vessels that were very active
in the groundfish fishery., To the
extent vessels were active in other
fisheries, the buyouts also removed
actual and potential effort in those
fisheries. The bidding and ranking
process also encouraged vessel own-
ers to submit bids at their lowest
acceptable level.” The problem of
latent effort is unresolved. There is
the potential for remaining vessels to
increase their groundfish activity and
erode some buyout benefits. The
potential extent of this problem re-
mains to be determined.

For further information

Fisheri¢s of the United States [issued
annually; covering 1964-1982]. Is-
sues prior to 1970 were prepared by
U. S. Fish and Wildlife Service and
are available via interlibrary loan.
Issuessince 1970 are available from
Superintendent of Documents, U.S.,
Government Printing Office, Wash-
ington, D.C.
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Species Synosses

The synopses of information on
the status of the stocks of the 39 spe-
cies or groups of species presented in
this section are based on commercial
and recreational fishery data and on
research survey data, as described in
the Introduction to this report. Each
synopsis briefly reviews the biology
of the animals and the general nature
ofthe fishery, summarizesrecentcatch
statistics and stock assessment results,
indicatesthe general status ofthe stock,
and where possible, predicts future
stock status. ) .

For each stock or species a sum-
mary table' of catch statistics is pre-
sented. along with graphs depicting
trends in landings ‘and stock abun-
dance. The measures of stock abun-
dance used include research vessel
survey catch per tow, estimated stock
biomass from virtual population analy-
ses. and catch per unit of fishing ef-
fon. '

Indices of abundance from the
NEFSC research vessel bottom trawl

.surveys were smoothed using an

autoregressive integrated moving av-
erage (ARIMA) time series model.
The approach is based on the concept
that biomass of multi-age class stocks
shouldnot be expectedtochange radi-
cally from year to year without the
identification of a reasonable caus-
ative agent. The ARIMA model fil-
ters the effects of measurement error
(random within survey variation) in

_the survey abundance indices from

true variation in population levels and
therefore providesbetter estimates of
population trends. Abundance indi-
ces from special surveys such as the
NEFSC scallopand clam surveys,and
the Massachusetts Division of Marine
Fisheries bottom trawl survey were

' The tables in this section are labeled using
decimal notation by species and table within
that species. For example, Table 7.2 indicates
the second table for the seventh species
synopsis, yellowtail flounder.

NMFS research crew sorting a trawt haul

during a resource survey crulse

not modeled using ARIMA due pri-
marilyto the shorter durations of these
time series.

References in the text to catches.

or indices of abundance usually refer
to values given in the tables and fig-
ures. In some cases, however, sum-
mary statistics provided in the text for
different areas, fishing gears, or data
sources are not presented inthe tables
and figures. Catch statistics in the
tablesare giveninthousands of metric
tons (mt), rounded to the nearest 100

_metric tons; values less than 100 mt

are indicated as <0.1.

Many ofthe assessments summa-
rized in this section have been pre-
pared and/or reviewed through the
Northeast Regional Stock Assessment
Workshop (SAW) process described
in the Introduction. The reports of
these workshops, and reportsin which
the assessmentsare described in greater
detail, appear in the NEFSC Refer-
ence Document series and are cited
where applicable. These documents
are available on request from the
NEFSC. : .

NOAA Fisheries
NEFSC Photo Archive

For further information

Box, G.E.P., G. Jenkins. 1976. Time
series analysis:forecasting and con-
trol.” Revised edition. San Fran-
cisco: Holden-Day.

Fogarty, M.J., 1.S. ldoine, F.P.

Almeida and M. Pennington. 1986.
Modelingtrends inabundance based
on research vessel surveys. ICES
[International Council for Explora-
tion of the Sea) C.M. 1986/G:92.

Northeast Fisheries Center. 1988. An
evaluation of the bottom

. trawl survey program of the North-
east Fisheries Center. NOAA Tech.
Memo. NMFS-F/NEC-52.

Pennington, M. 1985. Estimating the
relative abundance of fish from a
series of trawl surveys. Biometrics
41:197-202.

Pennington, M. 1986. Some statisti-
cal techniques for estimating abun-
dance indices from trawl surveys.
Fish Bull. (U.S.) 84:519-526.
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by R K Mayo
L. O'Brien

The Atlantic cod, Gadusmorhua{

is ademersal gadoid species found on
bothsides ofthe North Atlantic. Inthe

. Northwest Atlantic it occurs from’
‘ Greenland to North Carohna Cod
- mayattamlengths ofup10130 em (51

in.) and weights of 25 to 35kg (5510-
“771b). Maxrmum age isin excess of
""" 20 years, although young fish (ages 2

to 5) generally constitute the bulk of

- the catch Sexual matumy is attained
" between ages2to4; spawnmg occurs‘

durmg winter and early spnng Cod

are omriivorous, feeding on a vanctyj
" ofinv enebrates and fish species.” .
 InUS. v.aters, cod are assessed
_and ‘managed as two stocks‘ Gulf of
_ Maine, and Georges Bank and South-
ward. Both stocks support important -
-commercial and recreational fisher-

ies. Commercial ﬁshernes are con-

.Atlantic cod In wire bucket

ducted year round. pnmanly withot- =7

tertra\\ls and gill nets. Recreational
" fishing also occurs year round peak
© activity occurs dunnglhelate summer
inthe lower Gulfof Maine, and during
late autumnto early spring from Mas-
sachusctts southward. ‘,
' _Growth rates differ between the -

two stocks, although each isexploited

.~ by the same gear types wnh similar
- selection charactensncs Growth of
. cod has tradmonally been slower in
the Gulf of Maine’ than on Georgcs :
Bank but appears tohave mcreased in
Tecent years. Differences jn ‘growth
"rate by sex have also become less
' pronounced in both stocks. _ ,
’ UmtedStatesconunercralandrec- i
_reatnonal fisheriés for cod are man- .
aged under the New England Fishery -
Management Councxl s Mullrspecres B
Fishery Management Plan (FMP).
Under this FMP cod are mcluded ina .
’ complex of 10 groundl'sh species

which have been managed by time/

area closures. gear restnctxons. mini-

"mum size limits, and, since 1994; di-

rect effort controls including a mora-
torium on permits and days-at-sea re-
strictions under Amendments Sand 7.

Triplimits arealsoineffect for Gulfof
Maine cod. The ultimate goal of the
management program istoreduce fish-
ing mortality to levels which will al-

low stocks within the complex to re-"

build to above minimum spawning
biomass thresholds. .-The Canadian
fishery on Georges Bank is managed
under an individual quota system.
Total ‘commercial cod landings
from the Georges'Bank and Gulf of
Maine stocksin 1996 were 16,100 mt,
a slight increase from'.14,700 mt in
1995, 'but.30% -less than in 1994,
United Statés commercial landings in
1996 equalled 14,200 mt, 4% higher
than in 1995, but 20% less than in
1994 (17,800 mt). The total recre-
ational cod catch.in 1996 equalled

2,900 mt, about 35% lower than the

1993-1995 average. ’

NOAA Fisheries
NEFSC photo by Brenda Figuerido

Gulf of Maine

Total commercial landings (ex-

 clusively U.S.)in 1996 were 7,200 mt,

a 6% increase over 1995, but a 60%
decrease from the record-high 1991
total of 17,800 mt. The 1996 U.S.
landings were among the lowest since
1973 and were well below the 1977-
1986 average 0f 12,100 mt. Discards
of cod were relatively high in 1989
and 1990, (1,500 and 3, 600 mt, re-
spéctively), buthave since declinedto
lower levels. Since 1993, discards of
Gulf of Maine cod have ranged be-
tween 200 and 400 mt annually. The
U.S. recreational catch in 1996 to-
talled 2,100 mt, approximately equal
to the 1993.1995 average (2,300 mt).
Northeast FisheriesScience Cen-
ter (NEFSC) bottom trawl survey

" abundance and bromass indices de-

clined to record low levels in both the
autumn 1993 and spring 1994 surveys
and have since remained relatively .
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E ._Table l l Rccrcauonal catches' and comm:rcnal Iandmgs (lhousand mctrlc lons) -l

3

. . : . - Year:,
Culego_ry 1977-86° 1987 I983 1989 1990 1991 1992 1993 _l99A 1995 1996
Aversge .

U.S. recreational 3.1* 2.3 21 27 39 36 1.2 24 26 1.8 2
Commercial : .

United Stares  12.1 7.5 8.0 104 152 178 109 83 79 6.8 7.2

Canada <0.1 - - - - - - - - - .

Other <01 - - . - . - . - - -
Total nomina catch1$.2 9.8 10.1 13.1 19.1 214 121 10.7 105 8.6 93
'Excludes cod caught and released
$1979-1986

Summany Status
-~ Long-term potential catch = 10,000 mt
SSB for long-term potential catch = . 30,000 mt
Importance of recreational fishery = Major
Management = Multispecies FMP
Status of exploitation = Overexploited
Age at 50% maturity = 2.5 years, males
. 2.2 years, females
Size at 50% maturity = 38 cm (15.0 in.), males
. 33 cm (13.0in.), females
Assessment level = Age structured
Overfishing definition = 20% MSP.
Fishing montality rate corresponding
to overfishing definition = F,,., =0.37
M = 0.20 F,, = 0.16 F_,, = 029 Fip = 1.04

“...SSB will not
increase appreciably
in the near future
even if fishing
mortality is reduced
substantially.”

low through autumn of 1997. Survey
catch-at-age data indicate that the
strong 1987 year class is no longer
predominant, having been replaced
by a series of average to below-aver-
age year classes from 1993 through
1996.

Fishing mortality has remained
above 1.0(58% exploitationrate) dur-
ing 1994, 1995and 1996. Since 1983,
fishing mortality has been 2-3 times
the level needed to attain 20% maxi-
mum spawningpotential (F,, =0.37,
28% exploitation rate), the ovcrﬁsh-
ing definition established for this
stock, andwellabove F_, (0.29,23%
exploitation rate), the management
target selected to allow the stock to
rebuild. .

The 1987 year class (17.7 mil-
lion fish at age 2) was the highest in
the 1982-1996 seriesand about twice
the size of the above-average 1980
and 1986 year classes. Recent re-
cruitment, however, has been poor,
and the 1994 and 1995 year classes
(each less than 1 million fish) are
especially weak.

Spawning stock biomass (SSB)
peaked in 1989 at 26,200 mt, follow-
ing recruitment of the strong 1987
year class to the spawning stock.
However, SSB declined to 8,800 mt
in 1994, remained at less than 10,000
mt through 1996, and dropped to
6,900 mt in 1997. Given the size of
the incoming weak 1994 and 1995
year classes, SSB will not increase
appreciably inthe near future even if
fishing mortality is reduced substan-
tially. With continued high levels of
fishing mortality, SSB will decline
further, increasing the probability of
total stock collapse.
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Total commerc:al landmgs (US. ¢
and Canada) in 1996 were 8,900 mt, 5

13% more than in 1995, but 41% less | :
than in 1994, The 1996 U.S. total -~
(7.000 mt)is the folirth lowest i inthe - *
_timeseries,whichdates backto 1893, -
""-and is well below the 1977-1991 an- -
_“nual a\cragcof28 700 mt.-Canadian’ -
~ 1996 landingstotalled 1,900 mt, 71% "
. higher than in 1995, yet 64% lower -

.thani in 1994, Total commercial land-

mgs in 1997 were 10,400 mt, a 17%

- increase from 1996 Thc U.S. ac- .-

“Recovery
of the stock will

‘depend on'continued ;
. low flshing mortalnty -

- as well as improved

“counted for 72% (7,500 mt) of the

recrultment ”

total landings and Canada landcd the

remaining 28% (2 ,900mt). The 1996
U.S. recreational caich (800 mt) was

63% lessthanthe 1993-1995 average

'and remained \\cll below the-1979-
1986 average (3,700 mt). The 1997 * '

U.s. recrcatxonalcatch was 1,200 mt.

. The NEFSC bottom traw] sur-
vey indices for.spring and autumn )
_declined from 1995 10 1996. The ..
" .1993 and 1992 year classes contrib-
.7 uted to the hlgher autumn indéx in
1995 as above average twoandthree
oldfish, rcspccuvely. however, abun- *
“dance was not sustained in 1996. In-_
dices remain well bclow thc long"
",term average ‘and continue to indi-

catethatlhestocklsatalowlcvel In’

1997 survey indices continued to
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196264 66 68 70 72 747678&828486889092949693
I " Year '
J .Table' 1.2 Recreationai catches' ‘and commcrciql landing,s (thousaﬁd metﬁc ié;xs)
: Year
‘Category © 197786 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996
] -Average - ) - .
US. recreational ‘3.7? 08 44 20 10 19 06 29 15 21 08
‘§ Commercial - ' . - . . . :
United States” 308 190 263 25.1 282 242 169 146 99 68 7.0
‘Canada -~ 9.2 119 129 80 14.3 134 117 85 53 11 19
Other - - 0.1 - - - - - .
Totnl nommal catchd3.8 317 43.6 35 l 43 5 39 5 29.2 26.0 16.7 100 - 9.7
‘Excludes cod caught'and released
31979. 198§ ' .
. .S'wmmw; .S'ta(«d
Long-term potentnal catch —-—, . 35 000 mt
SSB for long-term potential catch =" 105,000 mt
Importance of recreational fishery = Major .
| Management = Multispecies FMP
Status of explmtauon , .= - Overexploited
Age at 50% maturity = . 2.1 years (both sexes)
-Size at 50% maturity = 41 cm (16.1 in.), both sexes
Assessment level = Agestructured
Overfi shmg definition . o= - 20%MSP
Flshmgmonalny rate correspondmg»" SR S A
- ; to overfishing definition = F,, =04]
M =020 F,=018 F_ =034 F, =02%
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decline and the autumn abundance

. index is the lowest in the time series.
. Fishing mortality in 1997 was es-
timated at F=0.26 (21% exploitation
rate), above the 1996 level of F=0.20
and the current management target
.selected to allow the stock to rebuild
above the minimum spawning stock
biomassthreshold (F,,=0.18, 15% ex-
“ploitation rate). However, it was be-
low the level needed to attain 20%
maximum spawning potential (F,,,, =
0.41,31% exploitation rate), the over-
fishing definition established for this
stock.

- ]. s s, " - -
'l“' _n" “”' F
lm‘[' -
i ’ .
‘“-—z .x’n”"f,.l Ze?

NOAA Fisheries

o NEFSC pholo by Gareth W. Coﬂ' ]

Spawning stock biomas§ in-
creased from 55,000 to 72,900 mt
between 1985 and 1989 duetorecruit-

ment of the strong 1983, 1985, and

1987 yearclasses. However, SSB has
since declinedandin 1994 droppedto
a record low 25,000 mt. Spawning
stock biomass increased in 1995 and
1996 (28,000 and 34,000 mt, respec-
tively) as the 1992 and 1993 cohorts
recruited to the spawning stock. The
1996 spawning stock biomass repre-
sents49% ofthe minimum SSB thresh-
old 0f 70,000 m1. Spawning stock bio-

mass in 1997 was estimated to bc
35,900 mt.

The Georges Bank cod stock re-
mainsat alow biomass level and is in
an overexploited state. Recovery of
the stock will depend on continued

-low fishing mortality as well as im-

proved recruitment.

 For further information

Mayo, R.K. Assessmentof'the Gulfof

_ Maine cod stock for 1997. Woods
Hole, MA: NOAA/NMFS/NEFSC.
NEFSC Ref. Doc. 98-08.

NEFSC [Northeast Fisheries Science

Center). 1997, [Report of the] 24th
Northeast Regional Stock Assess-
ment Workshop(24th SAW). Stock
Assessment Review Committee

(SARC) consensus summary of as-_

sessments. Woods Hole, MA:
NOAA/NMFS/NEFSC. NEFSC
Ref. Doc. 97-12.

O’Brien, L. MS 1990. Effects of

fluctuations in stock abundance *

upon life history parameters of At-
lantic cod, Gadus morhual. forthe
1970-1987 year ‘classes from
Georges Bank and the Guif of
Maine. University of Washington,
Seattle. M.S. Thesis.

" O'Brien, L. Assessment ofthe Georges

Bank cod stock for 1997. Woods
Hole, MA: NOAA/NMFS/NEFSC.
NEFSC Reference Document.
Serchuk,F.M. and S.E. Wigley. 1992.
_Assessmentand management of the
Georges Bank cod fishery: an his-
_ torical review and evaluation. J.
Northw. Atl. Fish. Sci. 13: 25-52.
Serchuk, F.M., M.D. Grosslein, R.G.
Lough D.G. Mountain and L.
O’Brien. 1994. Fishery and envi-
ronmental factors affecting trends

andfluctuationsinthe Georges Bank -

and Gulf of Maine Atlantic cod
stocks: an overview. /CES Mar.
Sci. Symp. 198:77-109,
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by R. Brown

" The haddock Melanogrammus

aeglef inus, is4 dcmersal gadoxd spe-

“cies distributéd” on ‘both- sndcs of the
North Atlantic. ln the western North
Allannc haddock rangc from Green-

“land to "Cape Hattcras nghcst con- *
centratvonsoff tth S coastareasso- .’

" ciated with tht tWo maJor stocks lo-
cated ot Georges Bank and in the

50uth“estem Gulf of Mame. Had- °

“dock aremost commonat depths of 45
to 135m (25 to 5 fathoms) and tem-
peralures of 2° to 10°C (36°t0 50°F).
*"Haddock exhibita ge-dependcm shifts
“in habitat use with juveniles occupy-
ing shallowe er wateron bank and shoal

" areas. andlargeradultsassocnatcd with

decper water. -Aduft ‘haddock do not

" undertake long’ migrations, but sea-

“sonal movements occurinthe western
" Guif of Maine and" on the nonheast
peak of Georges Bank: Haddock prey
pnmanl\ on ‘small mvencbratcs, al-
though adu!t haddock w1ll consumc

fishon occasnon

“Growth and maturauon rates of
"haddock ha\c changed s:gmﬁcamly
over the past 3016 40 vears, possibly
in response 10 changcs in abundance.
“Before 1960. \\hen haddock weré con-
snderabl\ more ‘abundant than at
__present, the average length ofan agc 4
. fish was apprommatcly 48 10 50 cm
(l9 10 "0 in.). Dunngthe carly 1960s,

' allfemalcsage4 andoldcrwerefully ;
“mature. and approxlmatel) 15% of .-
- age3 females were iature. Presently,

- growth is more rapld with haddock

reaching 48 to 50 cm at age 3; and -

nearly all age 3 and 35% of age 2

females are mature Although early .

maturing fish increase spawning stock

‘biomass. the degree to" which these
"younger fish contribute to rcproduc-

tive success of the populauon is un-
icertain. ! ¢ -

NEFSC scientist Roger Clifford
with haddock and cod

Spawning occurs between Janu-
ary and June, with peak activity dur-
mg late March and early April. An
avérage sized (55 cm, 22-in.) female

NOAA Fisherles
NEFSC photo by Brenda Figuerido

produces approximately 850,000 eggs.
and larger females are capable of pro-
ducing up to 3 million eggs annually.
Spawning concentrations occuron east-
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-. Table 2.1 Recrcauonal catches and commercul landmgs (lhousand metric tons)

an

. Cucgory 1977-86 1987 1988 1989 1990 (1991-.1992 1993 1994 1995 1996

Avenge

'-'. US recreational <. l <'9.'l"' <0,] <0.] <0.l <0.1 <0.1 <0.1 <0.] <0.1 <0.]
Commerc;al . A ’

" United States 4.6-- 0.8 04 03 04 04 03 02 01! 02 03
Canada 0.7 0.2 0.1 - - - - - - - -
., Other - - I

Toul nomlnal catchS 3 : _l 0 jO._S 0 3 0 4 0.4 0 3 02 01 02 03

Ve .S'mcw/ .S’tam
:;."_‘Long-tcnn potenual catch _ = .. 5000mt
'lmponancc of’ recreauonal f' shcry = Insignificant
o Managcment =" Multispecies FMP
" Status of cxplontatlon = Overexploited .
o Agc at 50% matunt) = 1.8 years, n males
PR N o ... 2.2years, females
-, sze at 50% matunt) o - = .30cm(11.8in.), males” -
Tl L aio o+ 39cm(15.4in.), femalés
: Asscssmentlevel © il = - Yieldpetrecruit -
"-'Overﬂshmgdcf'muon L TRE = 20%MSP.
Fishing montality rate correspondmg ‘
to overfishing definition = N/A
M = 020 F,, = 0.24 F,. = 040  F_ = unknown

“Spawning stock
blomass is below
maintenance level and
is likely to remain so
for the foreseeable
future.”

em Georges Bank, to the east of Nan-
tucket Shoals and along the Maine
coast. Juvenile haddock remain pe-
laglc for several ,months before set-
tling to the bottom. )

The U.S. fishery for haddock is

, managed underthe New England Fish-

ery ManagcmcntCouncxl's Multispec-

 ies Fishery Management Plan (FMP).

Under this FMPhaddock are included

" inacomplex of 10 groundfish species

which have been managed by time/
area closures, gear restrictions, mini-
mum size limits, and, since 1994, di-
rect effort controls including a mora-
torium on permits and days-at-seare-
strictionsunder Amendments 5and 7.
Trip limits are also in effect for had-
dock. The ultimate goal of the man-
agement program is to reduce fishing
mortality to levels which will allow
stocks within the complex to rebuild
toabove minimum spawning biomass
thresholds. The Canadian fishery on
Georges Bank is managed under an
individual quota system, and Cana-
dian waters on Georges Bank are
closedtogroundfi shmgannually from
January until mid-June.

The principal commercial fishing
gearusedto catch haddock isthe otter
trawl. Recreational catchesareinsig-
nificant. Total landings (U.S. and
Canada) in 1996 from the Georges
Bank and Gulf of Maine haddock
stocks were 4,300 mt, approximately
equal to the 1993 total (4,600 mt).
United States landings decreased from
900 mt in 1993 to 600 mt in 1996.

Gulf of Maine

Commercial landings of Gulf of
Maine haddock declined from about
5,000mtannually in the mid-1960sto
lessthan 1,000 mt in 1973. Landings
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i subscqucml) increased sharply toan ‘.S'

. 1o 1983 but have since declined to

. “Significant .
reburldmg beyond
current stock Ievels

wrll require lmproved

recrultment A

annualaverage of 7,000 mt from 1980

'*" record lows. Recreational catches have

‘also ‘declinéd and since 1981 have .’
: bccnmsrgmﬁcanl Virtuallyallland- *
" ings from this stock are nowtakcn in

’ tthS fishery."

" The NEFSC autumn bottom trawl :

=" surveybiomassindex declined steadily

71996 index value (3.5 kg pertow) was - |
the highest since 1985. However, cur- .
o rent mdxccs are less than-20% of the

since 1978 andbctwccn 1989 and 1992

* fell to a new record low every year,
’ rcachmg 0.1 kg per tow in'1992, The

’ mdcx has since increased; and the

-~

stock

- and thc corrcspondmg decline in the

s autun;m suryeyqndcx reflect the se-
‘._"vcrcly' 'dcplctcd,sthtc ‘of thls stock.
'SP,

hang $tock’ ’bxomass ;is ‘below - -

on Gcorgcs Bank*may aiso] have T
sultcd in addmonal Tishing effort

° teducedto cnhancc prospcctsfor stock

. ::-:rcbunldlng oL

TR IC L

e LT
._"\ -..

Georges Bank

Total commercra] land-

1962 and 1963 year classés™and in-’

'
'

: Thc sharp dcc'lmc in landmgs ob— : -
= scrvcd smcc ‘1983, (7 600 to 300 mt) . -f. -

maxmcnancc lcvcl ‘and is hkcly tore- -
3 mam 50.for. thc TqrtSceablc future ?, !
¥ Réccmrestncuvcmhnagcmcntacuuns

ﬁ'us*swck furthér threatcmng:stock". .
». - fecovery. F:shmg monahty must be”. -

L From 1935-1960, Gcorgcs Bank’
';haddock stock biomass averaged ovér:
.- 150, 000 mt, ‘which produced 'stable:
“-.commercial landings of 40, 000 to
-+, 60,000 mt.
P ings mcrcased 10 over 150,000 mt. in .
- 1965 and 121 000 mt in 1966 due to ;.
ks rccrultmcm of thccxccpnonallystrong b
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50 -

| .- Commercial Landings ...
0 -r T
1930 35 40 45 50 55 60 65 70 75 80 85 90 95
‘ ’ Year

'[a_b)c i.:'zzi_tccrc:aﬁcrul’cmhcs and commercial ’landmgs (thousand ‘mctric‘lon;); ’

e S .t

Year

"c_ig'ei:ai-yf 1977-86 1937 193_9 1989 1990 1991 1992 1993 1994 19951996
'__",Avcngccr‘- o
u.s. rccrcatnonal' 0.1 L ey e - L - e -
Commerclal .- = .-~ T - oL - S
United Stites 109 ‘ 2.2 25 1420 14 20-07 0202 .:03
"Canada . 5.0 41 59 31 33 55 41.37 24 21 37
Totalnommal cltch156 63 .84 45 '5.3 69 61 44 26 23 40
‘Suspccled fo bc roughly 2, 000 mt loo high duc to mrsrepomng
Smmm Sta&a |
_ Long-tcrmpotcntnal catch “—.". 47000mt
T lmponancc of. rccrcatwnal f' shery = lns:gmf cant L
..... = . Multispecies FMP L
= Fullyéxploited, _'
] = 1.9years, males
RS ... 22Yyeats, females -
CoE = 34cm(l341n),malcs )
A 39cm(154in. by fcmalcs
E = .Age Structured
Wy S = .30%MSp -
mgmonahty rate correspondmg _' P
2 to’ovcrﬁshmg dcﬁmtron = . F, =045
SN M = o.zo . ‘F,_,= 0.26 . F,, =01
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i . tefise. fishing by distant-water fieets.

5 ‘+Thestock subsequemly collapsed, with
andmgs declining to [éss than 5,000. -

mi, “annually - during the ‘mid- l9705
* Landingsincreased between 1977 and
1980, reaching 27,500 mt, but subse-
" quently declined to 4,500 mt in
1989.Landings have remained below
4,000 mt since 1993, less than 10
percent ofthe 1935-1960 average. Of
the 199710tal, U.S.landings accounted
for only 23% (800 mt) of Georges
Bank landings, while Canadian land-
ings accounted for the remainder
(2.700 mt).

The NEFSC autumn bottom trawl
survey indicates that stock biomass
declined markedly since thelate 1970s.
The index reached a historic low in
1991 (0.9 kg per tow), but subse-
quently increased owing to recruit-
ment of the moderaté 1992 year class.
The 1997 index value (6.5 kg per tow)
is well below levels observed in the
1960s and mid- 1o late 1970s. Recent

“analysis of survey data suggest that
haddock are ¢urrently highly concen-
trated, resulting in increased relative
vulnerability to f'shmg and survey
gear.

Population estimatesderived from
virtual population analysisindicate that
thisstock has started torebuild. Total
stock size declined from 133 million
fishin 197910 15 million fish in 1991,
and has subsequently increased to 36
million fish at the beginning of 1995
andhasstabilized atthislevel. Spawn-
ing stock biomass declined from
68.900 mt in 1978 to 10,900 mt by
1993, andhassince increasedto 40,200
mt in 1997,

Recruitment was poor during most

ofthe 1980s and 1990s. The strongest
recentyear classes were those of 1983,
1985, 1987 and 1992, each contribut-
ing betwéen 14 to 17 million fish at
age ). These year classes were less
than one-third the size of the average
year classés produced by this stock
-during the 1930s, 1940s, and 1950s.
Fishing montality on age 4 and older
haddock exceeded 0.40 (30% exploi-
tation rate) in 1992-1993, declined to
0.12 (10% exploitation rate) in 1995,
and has since remained below the

management target (F = 0.26, 21%

exploitationrate). Recentrecruitment

. fromthe 1992 yearclass, coupled with

restrictive management measures by
the U. S and Canada, havecontributed
to the initiation of stock rebuilding.

Observed increases in spawning
stock biomass of Georges Bank had-
dock haveresulted from conservation
of existing year classes. This is a
necessary first step in the stock re-
building process. Significant rebuild-
ing beyond current stock levels will
require improved recruitment above
levels observedinthe past decade. To
date, there are no indications in the
survey data to suggest that incoming
recruitment has increased above these
levels. Until this occurs, restrictive
management practices will continue
to be necessary.

For further information

Brown, R.W. 1998. U.S. assessment
ofthe Georges Bank haddock stock,

YIRS

NOAA Fisheries photo by Brenda Figuerido

Haddock In captwny

1997. Woods:Hole, MA: NOAA/

NMFS/NEFSC. NEFSCRef Doc

Clark,S.H., W.J,Overholtz, and R.C.
Hennemuth. 1982. Review and
assessment of the Georges Bank
-and Gulf of Maine haddock fishery.
J. Northw. Ail. Fish. Sci. 3:1-27,

Gavaris, S. and L. VanEeckhaute.
1997. Assessment of haddock on
castem Georges Bank, DFO [De-
partment of Fisheries and Oceans)
Atl. Fish, Res. Doc. 97/54.

NEFSC [Northcast Fisheries Science
Center]. 1997. [Reportofthe) 24th

_Northeast Regional Stock Assess-
ment Workshop (24th SAW): Stock
Assessment Review Committee
(SARC) consensus summary of as-
sessments. Woods Hole, MA:
NOAA/NMFS/NEFSC NEFSC
Ref. Doc. 97-12.

O'Brien,L.O. andR.W. Brown. 1995.
Assessment of the Georges Bank
haddock stock for 1994. Woods
Hole, MA: NOAA/NMFS/NEFSC.
NEFSC Ref. Doc..95-13.
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Redfish or ocean perch, Sebasfes -
- spp., are distributed.throughout the-
" North'Atlantic from the coast of Nor-~
way to Georges. Bank Off New En-"
gland, Sebastes fasciatus are most
common in deep waters 6fthe Gulfof . -
Maine to depths of 300 m (975 fi).
Redfish are slow growing, long-lived
animalswithan extrcmelylownatural :
. mortality rate. Ages in excess of 50

“'years and maxtmum 'sizes of 45 to 50

- cm (181020 in. )havc been noted. In
_ the Gulf of Mainé, redfishreach matu-

ity in about 5 1063 yearsat an average
length of 20 to 23 cm (8 1o 9 in)).
Femalesare\Mparous,retammgeggs

~_ in‘the ovaty after fertilization until

yolk-sac absorpnon Matmg takes
placei inautumn, with subsequent lar-

o oval cxtrus:on occumng the followmg _
‘ spnng and summer. . '

“Redfish are managcd under the
~ New Erigland Fishery Management

" Council' sMulnspecxcs Fishery Man-

agément Plan (FMP). Underthis FMP
redfish ‘are included in a complcx of

10 groundfish species wh:ch hasbeen .-
managed by’ ume/arca closures, gear

" restrictions. mmxmum snzehmns,and
“since 1994, dxrcct cffon comrols in-

cludmg a moratorium on permus and -

' days-at-sea restnctmns under Amend-
“ments 5and 1. The ulumate goal of
_the mana gcment programisto reducc
fshmg monaht) 1o levels which will

' allo»\ stocks wnhm the complcx to

“rebuild to above mlmmum spawmng
bxomass threshiolds.” " -
“The pnnclpal commcrcnal ﬁshmg

"t gear used to catch redfish i$ thé otter -

- trawl, Recreational catchesare insig-

" nificant. During the early dcvclop-

~“ment phase of the Gulf of Mainefish-

“ery, U.S. nominal catchesrose rapxdly

* 16 apeak level of about 60,000 mt in

1942 foliowed by a “Steep decline -

Redfish on deck

through the early 1950s. Nominal
catches declined more gradually to
less than 10,000 mt during the 1960s,

» and then increased somewhat, peak-
" “ing at 20,000 mt in 1971 and again at

14,800 mt in 1979. Landings then

declined  steadily. throughout the. .

1980s, dropping to 500 mt by 1991,
After a slight increase to 800 mt in
1992 and 1993, landin'gs' declined
again, reaching 322 mt in 1996, the

- lowest recorded level since the di-

rected fishery beganinthe early 1930s.
The standardized catch per unit
effort (CPUE)mdex declined from 6.1
mt per day in 1968 to approximately
2.4 mt per day bctween 1975 and
1978, and to less than 1.0 mt per day
since 1987. The NEFSC autumn bot-
tom trawl survey biomass index de-
clined from 40.4 kgpcrtow in 1968to
an average of 3. 8 kg per tow during
1982-84,a 91%reduction. Thisindex
subseéquently increased to an average
of 6.5 kg per tow during 1985-1989
and increased furtherto an average of

NOAA Fisheries
HEFSC photo by Brenda Figuerido

10.0 kg ‘per tow during 1990-1993.

* Biomass indices decreased again in

1994 and 1995 to less than 6.0 kg per
tow, but increased substantlally in
1996 10 30.6 kg per tow.

Increases in the survey biomass

' “index between 1990 and 1993 are.con-.

sistent with mcremcmalgannual in-
creases in the NEFSC survey abun-

.dance index (mean number per tow)

observed during the early 1990s, and
reflect accumulated recruitment and
growth of one or more above-averagc
year classes produced in the - mid-
1980s. The large increase.in the sur-
vey biomass index in 1996 was sup-
ported almost exclusively by fish in

the 18-23 cmrange atacorresponding

age of approximately 5-6 )"éérk. Pro-
duction of these redfish is likely to
have occurred during 1990 and 1991,

withreproduiction augmented by early-
maturing’ spawners from the mid-
1980s year classes. Thus, stock biom-
assappearsto haveincreased substan-

" tially through the combined effects of
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i | “..stock biomass )
% of Waiue and - appears to have in-

: : creased substantially
through the combined
effects of growth and
A L survival of fish from

Commercial Landings . ?| Autumn .';‘u;ey indx 1 aperiod of relatively
R T T A AR SR M successful
N N ' reproduction in the
early 1990s.”

growth and survival of fish from a
period of relatively successful repro-
“duction in the early 1990s.

L e During the previous two decades
-0 beginning in 1970, only two strong
year classes, those produced in 1971

Stratified Mean Catch / Tow (kg).

O v L] . L) g LA L] | 4 L3 L3 . T L .
1930 '35 40 45 50 55 60 65 70.75 80 85°90.95 -
- ‘ Year- S s and 1978, have been detected. How-

: . - L : o ) ever, length composition data from
" Table 3.]. Recreational catches and commercial landings (thousand mewic tops) - bottom trawl surveys suggestthat one

- N Year R or more above-average year classes
Category ~ 1977-86 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 which were produced inthe mid-1980s

Average. recruitedtothe fishery during the early

] . : 1990s. These fish were first detected
U.S. recreational - - - - - - - - - - - . "

Commercial : in the 1991 commercial length com-

United States 63 1.9 1.1 06 06 05 08.08 04 04 03 position and appeared in greater num-

Canada 0.1 0.1 0.1 <0.] <0,) <01 <0.1 <0.1 <0.1 <0.1 <0.1 bers as a distinct mode around 25 ¢cm

<Q. - - - - - - - - - - . .
Total pominal cauchbs 20 12 06 06 05 08 08 04 04 o3 f| in1992and 1993, and they continue

) : 1o support the fishery. .
Estimates of exploitable biomass
"§  (ages 5 and older) derived by virtual
Scammvu/ Status population analysis or VPA declined
by 76%, from 136,000 mt in 1969 to
32,000 mtin 1985. Projections are not

Long-term potential catch = 14,000 mt - Co available for recent years. Fishing
_SSB for long-1erm potential catch = Unknown : mortality during the 1970s was slightly
. Impontance of recreational fishery = Insignificant ' greaterthan F_ (0.13, 12% exploita-
Management = Multispecies FMP tionrate)and twice the F,,level (0.06.

_ Status of exploitation = . Fullyexploited 6% exploitation rate). During the late
Age at 50% maturity = 5.5 years(both sexes) . " 1970s, the combination of declining

- Size at 50% maturity == 2l cmr(8.3 in.), males stock sizeand increased fishing effort
: 22 cm (8.7 in.), females on the 1971 year class produced fish-
Assessment level = Yieldperrecruit ing mortality rates that were 50 per-
Overfishing definition = 20%MSP : cent greater than F__ and three times
Fishing mortality rate corresponding higherthanF . Fis’f;i'ng mortality has
10 overfishing definition = F,. =012 declined inrecent yearsto alevel less

than or equal to F_ , and well below

[ XM

M =005 F, =006 .F, = 013 F,.<F,
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F,... Equilibfium surplus production”
models have indicated that the. long-

term potential catch from the stock is .-

about 14,000mt. Giventhe low popu-
lation biomass and poor reciuitment
during most of the 1980s, surplus pro-

_duction’in the near future will remain
‘considerably less than 14,000 mt.

Landings since 1989 have been

" “extremely low (less than 900 mit/yr), '
. rcﬂcclmg low levels of stock abun- | -
o f.dance and ﬁshmg mortahty Rccnmo
- . -ment “has been- poor. thioughout , the’:
, 19705 and 19805, except forthe mod-- -

‘classes and somc modcsl recrmtment

from the mid-1980s. Stock biomass
has since increased steadily through

"+ . the mid-1990s, substantially sobased . . .

on 1996 observations. However, most

- of the redfish supporting the recent

increase in biomass are small, imma-

ture fish produced in the early 1990s, ..
- and have yettorealize their full growth

and reproductive potential. If fishing

: monality onthese young fishincreases

significantly in the near-term, stock

- biomass may-decline to levels ob-

served during the 1980s. To allow

recovery to continue, catches must -

remainlow. Thestock isconsideredto
be fully exploited at present.

‘For furth‘é’r:.ihfb'fn;\étior_\ :

Mayo. R. K. 1980. Exploitation of

redfish, Sebastes marinus (L.), in

the Gulf of Mamc-Georgcs Bank .
region, with panticular reference to

* ‘the'1971 yearclass. J. Northw. Atl. -

Fish. Sci. 1: 2l 38.

' Mayo.R. K., U.B. Dozier, aﬁdS H.,

Clark. 1983. An assessment of thc
redfish, Sebastes fasciatus, stock in !
the Gulf of Maine - Geotges Bank
region. Woods Hole, MA: NOAA/ .
NMFS/NEFC, NEFCRef Doc. 83-

22,

~ Mayo, R.K. 1987. Recent exploita- .

tion pattems and future stock re-

" building strategnesforAcadnanred-

fish, Sebastes fasciatus Storer, in

“the Gulf of Maine-Georges Bank

.regionofthe NonhwestAtIantxc In
Proceedmgs of the lntemanonal

‘n-o.,

NEFSC sclentist Betsy Bmughton
with basket of redfish

' ROéldish.Sym'posium. B.R. Melteff )

- coordinator, p.-335-353. -Anchor- -

age, Alaska, October 20-22, 1986.: -

 Fairbanks, AK: Universityof Alaska

- SeaGrant College Program. Alaska

Sea Grant Report 87-2.
Mayo,R K. 1993. Historicand recent

~.. trends in the population dynamics
.- ofredfish, Sebastes fasciarus Storer, -

"‘B'Fs;“::
vl}ane--‘-“ A

-

NOAA Fisheries

NEFSC photo by Brenda Figuerido

ot e

in thc Gulf of Mame-Gcorges Bank
Regwn WoodsHole, MA: NOAA/
NMFSINEFSC NEFSCRef Doc
-.93-03.

Northcast Fnshcncs Center 1986
Report of the Second NEFC Stock
Assessment :Workshop. Woods
‘Hole, MA: NOAA/NMFS/NEFC.
NEFC Ref. Doc. 86-09. '
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The- sxlver hake or- whnmg.

Merluccms bthnearxs, is a slender, ..
swiflly: swxmmmg fsh with_a fange’

“U.S. watcrs, two stocks havc béen

identified based on morphologxcal dif-

fcrenccs, the Gulfof Mame-Nonhcm
Gcorgcs Bank stock, and the Southern
Georges Bank-Mlddlq Atlantic stock

Silver hake undertake extensive mi- ’

grations, movin gtowards shallowwa-
ter in the spring, where spawning oc-
curs during late spring and early sum-

" mer, and returning to deeper areas in

autumn. Silver hake from the north-

_emstock overwinter in deeper waters
“of the Gulf of Maine, while individu-

as from the southern stock overwin-
ter along the outer continental shelf
and slope.

Major spawning arcasmclude the’

cbastal region of the Gulf of Maine

" from Cape Cod 1o Grand Manan Is- .. A

‘fand, ‘southern and southeasiern
Gcorgqs Bank and the southem New

. England area south of Martha’s Vine-
' yard Peak spawning occurs earlierin
the’ southcm stock (May and June): :
than in the. northcm stock (July and-' -

Augdst) ‘More than 50 percent of age

2 fish: (20 to 30cm, 810'12in.), and:: °
. ncar!yallage3ﬁsh(25to35 cm, 1010 .

14 in.) are sexually mature. Silver
hake grow to a maximum length of
around 65 cm. Ages up to 15 years
have been reported, but few fish older
than age 6 have been observed in re-

cent vears.

Its abundance and. availability
have made silver hake important to
the U.S. and Canada as well as to
distant-water fleets. Following en-
trance of distant-water fleets to the

U S. recreauonal :

portang:_" _eldators. fccdmg on fish, - .*
..shrimp',' aid; occasionally’squid. In  :

350
. 300
) ) Southem Stock | 250
[ B E
L : Total Landings _ 200
9.
S /
- - 150
0 : )
S
) Northern Stock | 100
=
. - 50
0 AR 0
1955 60 65- 70 75 80 8 90 95
- Year
. ':_I'a'ble, 4.1 Recrea.ﬁon.al catélies ar;d commercial landings (thousand metric tons)
N ‘ Year
" Category 1977-86 1937 1938 1989 1990 1991 1992 1993 1994 1995 1996

Avcugc PR

6,4'v*ép.i'l_<o.1 <0.1 <0.1 <0.1 <0.1 <0.) <0. <0. <0.}

Commercul L .o .
United States - 18'8' 15.7.16.0 17.8 200 162 156 17.2 161 14.7 16.2.
Canada Sel - - - - - - - -
Other 7 7 - . - -
Total nominal catch 26.9 15.7 16.0 178 200 162 |56 172 l6l 14.7 16.2

ery Conservationand Management Act
(MFCMA)in 1977, Priorto MFCMA,
distant-water fleets accounted for
about 49% and 87% of total landings
for the northem and southem stocks,
respectively. Fishing activity by dis-
tant-water fleets ceasedafier 1977 for

fisheryin 1962, nominal catches from
bothstocksincreasedrapidly toapeak
of over 350,000 mt in 1965, but de-
clined to only 55,000 mt by 1970.
Landings then increased to 137,000
mt in 1973 and then declined sharply
with inception of the Magnuson Fish-
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_ “Recently,

rharket fof small silver
~~hake that have

traditionally been -~

discarded.”

.the northern stock, but exploitation of
“the southern stock by distant water

fleets continued until 1987, primarily

* as bycatch in the squid fishery. "U.S.

landings during the last decade have
. remained stable, but low compared to
earlier vears of the fishery, averaging
16 600 mi per year.

" The ottertrawl remains the prin-
cipal gear used in the U.S. fishery.
Recreational catches since 1985 have
been insignificant. Silver hake are

" included withinthe New England Fish-

ery Management Council’s Mult-
ispecies Fishery' Management Plan
("nonregulated muluspec:es cat-
egon ).

Recer)tl_\'. a “juvenile™ whiting
fishery has developed in response 1o
an exportmarket for small silver hake
thalha\etradmonall\ beendiscarded.
" Concems have beén raised about the
impact of this fishery on the resource
and on traditional whiting fisheries.

Gulf of Maine-Northern
Georges Bank

. The NEFSC autumn bottom-trawl

. surveybiomassindex declined during - - -
the period of heavy exploitation by .
distant-water fleets, reaching a mini- -

- mum in 1967-68.. With the appear: ..
- ance of the strong 1973 and 1974 year
_ classes.biomassindicesincreased dur-- -
ing the mid-1970s,: but declined .

slightly during the late 1970s. Biom-
assindiceshave againincreased since

. 1980 and recent recruitment appears
to be at or above that-of the mid- -

1970s.

‘juvenile 7
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Q

‘00 | r Commercial Landmgs :\
R ) . : ’ -3‘:" | 25 =
.80 \ /- Aulumn Survey Index &
! = ' | 0 &
Q. ] v - 20 =
oL N
S - 60- 7§
2 .50 - 15 G
L 0§
¢ 40 Y
s L 10 3
L 30 '
= :' . E
»10'-— .
0 0-:
1955 .
'Long-term poter{tial catch = Unknown .
SSB for long-term potential catch = Unknown .
Importance of recreational ﬁshery = lnsngmﬁcant
Management - = Multispecies FMP
Status of exploitation = Overexploited
Age at 50% maturity = 1.7 years (both sexes) .
Size at 50% matunty = 22.3cm (8.8 in.), males
‘ 23.1'em (9.1 m'). females
. Asscssmcnt level = Index :
Overfishing definition . = 31% MSP
Fishing mortality rate corresponding . . o
to overfishing definition - = F,,=036
M = 0.40 F,= 039 F,,,‘> l,q

R

3+) derived from virtual population
analysis (VPA) fluctuated between 0.38

~ and 1.1, and genérally increased from
1982 (0.45) through 1988 (0.70). Al-
*though VPA fishing mortality estimates -
"+ -(>5.5 inch mesh) and small mesh
“(<3.5inch mesh) ottertrawl fisheries

and in the northern shrimp fishery.

are not available for subsequent years,

total ‘mortality ‘estimates based on .
NEFSC survey abundance indices sug- -

" During-1973-1982, fishing mor-
tality rates on fuilly recruited fish (age -

a e e

gest that since 1992 fishing mortality

“has doubled, from about 0.7 (42%

cxploxtat:onratc)tol 4(65% exploi-

o tatlonrate)

* Substantial mortality of age 1
and 2 (<25 cm) fish has occurred
through discarding in the large mesh
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:..hlgh discard -

g

.,,_.ﬂsh results*in

long term yleld and
| spawnmg biomass.”

Annual discard estimates over the
1989-1992 period ranged from 1,700
. mtt07,200mt. Interms of numbers of
fish,the quantities of discarded silver
hake have been quite large, ranging
".from 17 million to 76 million fish per
year. This high discard mortality on
juvenile fish results in substantial

losses in long term yield and spawn-

ing biomass.

Bottom-trawl survey indices sug-
gest that biomass has remained at or
above pre-1975 levels over the past
15 years, but substantial increases in
recruitment in recent years have not
translated into an increase in mature
fish biomass (age 3+). Until this in-
consistency is resolved, the precise
level of exploitation remains uncer-
tain. However, since it is not likely
that fishin gmonahty will decline sub-
stantjally in the near future to below
the ovcrﬁshmg dcf'muon level (F,,,,
= 0.36. 25% exploitation rate), and
given the rapid removal of recruits
from the stock in recent years, this
stock must be considered overex-
ploited.

Southern Georges Bank -
Middle Atlantic

The NEFSC autumn bottom trawl
survey biomassindex hasdeclined by
over 50% since 1985, and survey in-
dicesinthe pastthree yearshave been
at or near record lows.

Between 1955 and 1962, fishing
monality wasrelatively low, ranging
from 0.09 to 0.41 (average = 0.24,
18% exploitationrate). With increased
effort by distant-water fleets, F rose
rapidly and reached 0.98 in 1965.
Fishing monality decreased to 0.5

"""rribi"tahty ‘on juvenile L

sdbstantlal losses: in:

300 J
) Y
250

N
3

150

Metric tons (000's)

100

A Commen:lal Lancf ings

Autumn Survey Index |- 4

Stratified Mean Catch / Tow (kg)

Summary Status

Long-term potential catch

SSB for long-term potential catch
Importance of recreational ﬁshcry
Management

Status of exploitation

Age at 50% maturity

Size at 50% maturity

Assessment level

Overfishing definition

fishing mortality rate corresponding
to overfishing definition

M = 0.40 F,, =

Unknown

Unknown
‘Minor

Multispecies FMP
Overexploited

1.6 years (both sexes)
22.7cm(8.9in.), males
23.2cm (9.1 in.), females
Index

42% MSP

owononnnn

[}

]

F,.,, = 0.34

0.45 F_>10

19%

(33% exploitation rate) during 1978-
1980 and then againincreased to over
1.0 (54% exploitation rate) during
1983-1987. Although VPA estimates
of fishing mortality and stock size are
not available from 1988 onward, total
mortality estimates based on NEFSC
survey data suggest that F has been
closeto 1.2 (60% exploitation rate) in
recent years.

Significant mortality of age 1 and
2 (<25 cm) fish has occurred through

discarding in the large mesh (>5.5
inchmesh)andsmall mesh (<3.5inch)
otter trawl fisheries. Annual discard
estimates over the 1989-1992 period
ranged from 1,300 mt to 10,000 mt.
The estimated numbers of fish dis-
carded have been quite high, ranging
from 10 million to 81 million fish per
year. This high discard mortality on
juvenile fish results in substantial
losses in long term yield and spawn-

" ing biomass.
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- fishing definition (F,,,,
exploitation rate). The stock is over- -

“The stock is
overfshed and will
remain so until the

-+ exploitation pattern -

is improved
“+(i.e:, catches of
-juveniles.are
mlmmlzed) and

N ':jf:" i shing mortahty is
~ "’”’markedly reduced o

~ NEFSC bottom trawl survey.rel
* sults indicate that stock abundance is

low and continues 1o decline. Age

structure of the populationis severely

truncated, with few fish olderthan age

4, Alhough landings are relatively
“ low compared to historical levels, F

hassteadilyincreased since 1980, gen-
erally exceeding 1.0 duringthe 1990s.
Fishing mortality remains far above
the level corresponding to the over-

fished and will remain so until the
exploitation pattern is improved (i.c.,
catches of juveniles are minimized),
and fishing montality is markedly re-
duced.

_.For further information - .

Helser T.E.,andR.K. Ma)o 1994

Estimation of discards in the silver

hake fisheries and a re-analysis of

the long-term yield from the stocks.
NOAA/NMFS/NEFSC: Woods

- .. Hole.MA. NEFSCRef, Doc, 94-0].

- Helser. T,E., F. PAlmeidé,and D. E.

Waldron 1995 ‘Biology-2 and fish-

'verhake M, bilinearis),p.203-231.

“In Alheit, J; and T.J. Pitcher, -eds.

‘ Hake ﬁshenes. products and mar-

. kels, Chapman and Hall, London.
" ‘_Hclscr T. E.'1996. Growth of silver "
" hake mthm the ‘Us. ‘continental | 5

shelf ecosystem of the. Northwcst
Atlantic Ocean.  J.-Fish. Biol.
48:1059-1073.

= 0.34, 24%

J /}‘/

Silver hake

L . Helsér, T. E..E: M. Thunbérg, andR.
) enesoNonhwestAtlantlchakc(Snl- Helser M, Thunberg, andR.

"~ K.Mayo. 1996. An age-structured
- bioeconomicsimulation of U.S. sil-

-+ ver hake fisheries. N. Am. J. Fish' j

. Mg1.16: 783-794.
NEFC [Northeast Fisheries Ccmcr]
".1990. Report of the Eleventh Stock

" Assessment Workshop(11thSAW), .

_ 'Fall~1990. Woods Hole, MA:

. NOAA/NMFS/NEFC. -NEFC Ref.

Doc. 90-09.
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' NOAA Fisherles
NEFSC photo by Brenda Figuerido

NEFSC [Nonhcast Fxshenes Scnencc
Center). 1994, Report of the 17th

~ Northeast Regional Stock Assess-

. ment Workshop, Stock Assessment

- Review Committee (SARC) con-

_sensus summary of assessments.

. .Woods Hole, MA: DOC/NOAA/

,.NMFS/NEFSC NEFSCRef Doc. -
94-06.



- ~The red hake, Urophycis chuss, is,
"¢ ~distributed -from ‘the Gulf; of St. "

2."Lawrence to North Carolina, but is .
'mostabundant between GeorgesBank -

. and New Jcrsc) Red hake undergo
. extcnswe scasonal m:gratxons, mov-

mg mto shallower waters to'spawn.in’

. sprmg and summer and offshore to
winter in deep. watcrs of the Gulf of
Mainéandalorigt the outcrcontmental
shelfand slope south and southwest of
Georges Bank. Spawmngoccurs from
May through Novémber, with primary
spawning areas located on the south-

wes! part of Georges Bank and off -

: sotithern New England. Redhake feed
) pnmanlyoncrustaceans,butadultrcd
“hake. also feed extensively on fish.
- The maximum length attained by red
“hake is approx:mately 50 cm-(19.7
in). Maximum age is reported.to be

- '.about 12 years, but-few fi sh ¢ survive
" -beyorid 8 years of: age.: .Two stocks:.
have been tcntahvely identified,aGulf -

.. of Maine-Northém Georges Bank
. . stockand a Southem Georgés Bank-
. Middle Atlantlc stock.. :

_ Onertrawlsarethepnnmpalcom- IR

. mercial fi shing gear used to caich red ..
-hake Récreational catches are of mis = i .
" US.recretional - 0.2 <0 <0.1 <0.1 <0.1 02 0.2 <0.1 <0.1 <0.1 <0.1

._nonmponancc Followmgthc arrival

. -of distant-water . ﬂccts in the. éarly’
-+ 1960s, total landmgs from both stocks -

. peakéd 31113 600 mtin 1966. Annual ’
** landings declined sharply. aﬂcr 1966,

increased again 10 76,400 mtin 1972,

and then declined steadily with in-

creased restrictions on distant-water

. fleets.

Prior to implementation of the
Magnuson Fisheries Conservationand
- Management Act(MFCMA)in 1977,
approximately 93 and 83 percent of
the total landings from the northem
" andsouthern stock, respectively, were
taken by distant-water fleets. Between

: Toul nomlml ca' :

120

120 —
1  Total Landings

100 - S L 100
> )
~8.. 80 Southem Stock | 80
S
2 60 50
o
Lo
% 40 - 40
p . Northermn Stock
.20 )

4] - 0

1962 .64 66 68 70 72 74 76 78 80 82 84 86 88 SO 92 94 96 98

Table 5.1 Recreational catches 'lt;d commercial landings (thousand metric tons)

Year

Year

Avcnge o

c;teggry_ 1977-86‘ 1537 1988 1989 1990 1991 1992 1993 1994 1995 1996

United States 3.7 1.9 17 1.7 16 17 22

- Commercial
"’ Canada [
Other, . . 09 -.

.8

219

L7 L7 16 1.9 24

1.1
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' 1977and 1986, landings declinéd more
or less continually die to restrictions -~

placedon foreign fishing: and for more

© recent vears landings have been'ex-

clusively domestic. Red hake are in-
‘cluded in the New, .England Fishery
Management Council’s Multispecies

Fishery Management Plan under the’

“nonregulated multispecies” category.
Total commercial landings during the
last decade (1987-1996) averaged
1,700 mt annually. In 1996, landings

"+ were 35% lower than the 1987-1996

average and remain far belowhistoric
levels.

Gulf of Maine - Northern
Georges Bank -

The NEFSC autumnbottom trawl

survey biomass index increased
- steadily fromthe early 1970stoa peak
in 1989, the highest value in the time

“This stock is
.underexploited and
- could support
substantially higher
- catches.”

* "series. Thisindex hasdeclined some-
what during the past five years, al-

though values remain high, This de-. ..

cline does not appear 1o be fishery-
related given the low level of land-
mgs ‘Survey data indicate that most

- ~year classes of red. hakc since 1985,_
. have been: modera[e, it thh Tow
e landmzsthe&e year classeshavebeen
.-, siifficiént tomaintain stockbwmass at .
. ‘moderate tohigh levels. This siock is ™

undcr-exploned andcould support sub-
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* Metric tons (000°s)

-0 .

Stratified Mean Catch / Tow (kg)

™ rrrIrrlrrlirrrryY

Overfishing definition

Fishing mortality rate corresponding
to overfishing definition

M=04 F

Ll LI

L]

LA S LA B LIS

: 962 64 66 687072747678 80 82 84 86 88 90 92 94 96 98
Year

A Seammvu/ Statue
Long-tcrm potential catch = Unknown “‘ '
Importance of recreational fishery - = Insignificant .
Management = Multispecies FMP
Status of exploitation =, . . .Underexploited .
Age at 50% maturity = 1.4 years, males .

v ' 1.8 years, females
Size at 50% maturity = 22 cm (8.7 in.), males
) R . 27¢m (10.6in.), females
Assessment level " Yield perrecruit *

3-year moving average of
‘NEFSC autumn bottom
trawl survey index falls
within lowest quamlc

of the time series

N/A~

- .<F

1L I X

= "None B -F
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...thls stock is

e é’écordlng tO the""“:
. exnstihg overf'shlng
definition.”

Southern Georges Bank-
Middie Atlantic

The NEFSC autumn survey bio-
mass index declined from 1963-1967
and was subsequently relatively con-
stant between 1968 and 1982. The
index then declined to arecord low in
1987.'From 1988 to 1991, the survey
index increased, but has since dropped
sharply tohistorically low levels. The
decliningtrend in survey values from
1983 onward does not appear to be
fishery related; landings during the
past decade have been very low (less
than 2,000 mt per year) compared
with the late 1960s and early 1970s
(more than 20.000 mt in most years)
when the survey index was stable.
However. this stock is considered to
be overexploitéd according to the ex-
isting overfishing definition.

For further information

- NEFC [Northeast Fisheries Center].
1986.. Report of the Second Stock
Assessment Workshop. Woods
Hole, MA: NOAA/NMFS/NEFC.
Lab. Ref. Doc. 86-09.

NEFSC [Northeast Fisheries Science
Center]. 1990. Report of the Elev-
enth Stock Assessment Workshop
(11th SAW), Fall 1990. Woods

“+..- “Hole, MA: NOAA/NMFS/NEFSC
.-_‘\EFC’Ref Doc. 90-09 R

considered to be‘f'.gf_ e

{1
] Commercial Landings
100 4 ' B
i . =
> i / -6 2
S g0 \ : Autumn Survey Index o
Q \ ~
2 : 8
2 ‘60§ 5 L 43
o . o ‘. «
- ) ’ ‘ 1 g
2 2
< 40 4 ! 14 °
(%) : HE| )
s by L2
i ! g
20 - TANER 3
AN l/ A\
0 . S S Ry
1962 64 66 68 70 72 74 76 78 80 82 84 86 88 90 92 94 95 98
Year
Summany Status
Long-term potential catch = Unknown
Importance of recreational fishery = Minor
Management = Multispecies FMP
Status of exploitation = Overexploited
Age at 50% maturity = 1.8 years, males
_ 1.7 years, females
Size at 50% maturity = 24 cm (9.5 in.), males
25ecm (9.8in.), females
Assessment level = Yield per recruit
Overfishing definition = 3-yearmoving average
of NEFSC autumn bottom

Fishing mortality rate corresponding
" to overfishing definition =

M =04

N Rt

trawl survey index falls
within lowest quartile of the
time series

N/A

F,,,c = Unknown



o ammay
.

< em

oo
v

ey oy
s v oued [

]

e
N

s

L)

Yo - r—

LR
[ SR

.8

.
rus,

- R

Paée 67

..“Pollock.PoIIachi;:s viréns. occur
on both sides of the North Atlantic; in”

" the Northwest Atlantic, they are most
_ abundant onthe westem Scotian Shelf

- and in the Gul{ of Maine. One major’
" spawning area exists in"the western -,
Gulfof Maine, and several areashave

.

been identified on the Scotian Shelf.

" Tagging studies suggest considerable

- movement -of pollock between the

“‘were significant. Accordingly, pol- .
_lock from Cape Breton and south
»(Nonh“estAllantlchshcncsOrgam-7 ‘
zation or NAFO Divs. 4VWX and

~.. Scotian Shelf and Georges Bank and,

toalesserextent, between the Scotian
Shelfand the Gulf of Maine. Electro-
phoretic analyses of pollock tissue

samples from the Scotian shelf and----

western Gulf of Maine showed no
significantdifferencesbetweenareas,

although differences in some morpho- . .

mctric and'mcristic characteristics

Subarea 5) conitinue to be assessed as

" aunit stock by U.S. scientists.

~ ‘Spawning occurs in winter. "
- Sexual maturationis essentially com- .

plete by.age 6, although more than
50% of fish are mature by age 3.

Juvenile harbor pollock are common -

ininshore areas, but move offshore as
they growolder. Pollock attain lengths
upto110cm(43in.)and weightsof 16
kg (351b). 7

Traditionally, pollock were taken
as bycatchinthe demcrsal otter trawl
fishery, but directed otter trawl effort
increased steadily dunng the 1980s,
peaking in 1986 and 1987. Directed

, cfl‘on by Canadian and U.S. trawlers

hassince declined substantially. Simi-
lar trends have also occurred in the
U.S. winter gill net fishery.

Since 1984, the U.S. fishery has
been restricted to areas of the Gulf of
Maine and Georges Bank west of the

NOAA Fisheries
NEFSC photos by Brenda Figuerido
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“Tagging studies

suggest considerable_ .
movement of pollock:
. between the Scotian

Shelf and Georges .
Bank and, to a lesser_
extent, between the

Scot_ian Shelf and:the .

Gu of Malne.”

it gth;US andCanadlan
ﬁshery«zoncs (NAFO Divs: 5Y and'
57).The Canadian ﬁshcxy occurs pri=7.
, manly ot the.Scotian Shelf (NAFO. -
l_)l\(& 4V WX) with some addmonal
landmgs from Georges. Bank east of

:,'Z “the: ling délimiting the U.S: andCana-~

dxan ﬁshery zones (NAFO' Subdiv.

SZc) Thxs ﬁshcxy has shiftéd west-

Ward over.time, and the contnbutxon

to thc total catch' from larger, mobile

gear vesscls has steadnly dlmxmshcd
smce ‘J981. . S

" TheU.S: pomon ofthe ﬁshcry is

~managed underthe New England Fish-

" *.ery Management Council's Mul-

- tispecies Fishery Management Plan

: -(FMP). Under this FMP pollock are

..included in a complex of 10 ground-

: fish species-which have beeni man-

agcd by time/area closurcs, gear rc-' -

' strlctxdns. minimum size limits, and,
smce 1994 dxrcct ‘effort controls in-
cludmg a moratonum on permits and
days-at~sea rcstncnons under Amend-

" -ments 5 and 7. Thc ultimate goal of
the managcment program istoreduce

- fishing monahty 16 levels which will *

allow.stocks" thhm the complex to,. :.

.rebuild to above minimum spanng
' - biomass thresholds The Canadxan
f shcry is managed under ﬂect-spe-
‘cific quotas
R Thc total nommal catch of
pollock n 1996 was i2, 300 mt 54%
~, -l¢ssthan ml993 (26 800mt) Most of
" the recent. decrcasc has been dug to;
sharp rcducuons in Canadian landmgs
rcﬂectmg sxgmf camlyreducchAC§
» for the Canadian fi shery since 1993
- United States commerclal Iandmgs
dcchned by:47% between 1993 and

- 1996 {from 5,700 mt to 3,000 mi). " i

Metn’¢ tons (000's)

Autumn Su:vey Index

| {
&
Stratified Mean Catch / Tow (kg)

™ Ty TYSTrgLry
1962 64 66 68 70 72 74 75 78 80 82 84 86 88 90 92 94 96 98
Year
Table 6.1 Recreational catches and commercial landings (thousand metric tons)
Year
Category 1977.86 1987 1988 1989 1990 1991 1992 1993 1994 19951996
Aversge

U.S. recteational 0.8° 03 02 04 0.1 0.1 <01 <01 02 03 00
Commercial :

United States. 17.3 204 150 106 96 179 7.2 57 38 34 30

Canada 348 45.3 41.8 410 362 37.8 321 203 152 9.8 9.2

Other 07 08 13 1.8 13 33 21 08 00 0.1 0.1
Total nominal catch$3.6 66.6 58.3 53.8 47.2 49.1 414 268 192 136 123
11979-1986

Summany Status
Long-term potential catch = 37,000 mt
SSB for long-term potential catch = 122,000 mt
Importance of recreational fishery = Minor
Management = Multispecies FMP
Status of exploitation = Fully exploited
Age at 50% maturity = 2.3 years, males
. 2.0 years, females
Size at 50% maturity = 41.8cm (16.5 in.), males
. 39.1cm (15.4 in.), females
Assessment level = Age structured
Overfishing definition = 20% MSP
Fishing mortality rate corresponding
to overfishing definition = F,,, =0.65
g M =02 F,, = 0.20 F_, = 047 F,,,, = unknown
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Estimated U.S. annual recre-
ational catches have fluctuated be-
tween negligable levels and 1,300 mt
since 1979, ‘No information is avail-
_-able forthe Canadianrecreational har-
vest although it appears to be of mi-
‘nor.imporntance. The total nominal
catch from the stock, including recre-

. ational, has been steadily declining

-.since 1986; the 1996 total represents

... an 82% reduction from 1986.

:Nominal- commercral catches

: from the Scotian Shelf, GulfofMame,

“anid Georges_Bank: regton increased

‘- . ; -Canadtan landtngs tncreased steadrly?-f ¢
frbm 24 700 mt m l977 to an annual

" e
S SN

' '*-_ catch has been taken by the USSR/
' Russran fleet on the Scotian Shelf.
‘Total 'stock size esttmated from -

* froman annual average ‘of 38,200 mt
durmg l97”~76 12'68,800. mt in 1986,

whtleU S landrngs mcreased froman.
" averagé 0f9,700mt during 1973-7760 <™
'-..'",'more than 19, 000 mt annually from -
T 1985: 1987 peaktng at 24,500 mtin .
) 'l986 Landmgsb\ distant-water fleets _

' declmed from ah arinual average of
9 800 mt dunng 1970-73 to less than o

1;100mt: per year ‘during 1981-88.

,.,, ,Drstanl-\\ ater fléet landmgs increased -

-t0-3:300 mt in- 1991, but’ have since -

A ". «declined to negligible levels. Over-.

time, most of the distant water fleet

o ,\rrtual population analysis (VPA) in-

creased continuously throughout the
1970s and “early 1980s, declined ,

through the late 19805, and has sincé
mcreased sltghll) Bromass indices .

_for the GulfofMame Georges Bank
_portion of thie’ stock, derived from .y

NEFSC autumn bottom trawl surveys,
increased durmg the mid- l970$, de-

" “clined sharply’ durmg the 19805. and

“have remained relattvely low sirice

" 1989. Indices derived from Canadian
- bottom ‘trawl surveys conducted on
the Scotian Shelf tncreased during the

1980s butdeclined sharpl y during the

- early 19905 Commerctal catch per
" unit’ efTort (CPUE) indices for U.S.

. trawlers ﬁshtng predommantly in the
.'_Gulf of Maine increased during the -
" late 1970s, but declined after 1983

‘and ha\e remained consrstentl) low

" since 1987 at less than one-half the
-1977-1983 average. Canadtan com-

mercual catch per unit efTort (CPUE) .

indices from the Scotian Shelf also

increased during the late 1970stomid=: ..

1980s, declined steadily between 1986

-and 1994 sand increased shghtly in’

1995and 1996__ -

pa
creased, from. 90 000 mt in 1974 to
more than 200,000 mt in 1985. After
<1985, however, SSB declined by 39
- percent, reachtn&alowof 122,000 mt

ml991 - The increasés in stockbtom- '

.....

of seVeraI relatrvely strong year .

classes.notably those of 1971,1975,

‘classes produced between 1983 and

© 1986 were all average ‘or below aver- -
age, butthe 1987and 1988 yearclasses.
‘were well above the long-term mean. .
The mostrecent strong yearclasswas . .
produced in 1988 inthe Gulfof Maine

- -and-in ]989 0N the Scotian Shelf

" These year classes were expected to
- recruit fully tothe fishery in 1995 and .
1996 “Thé 1990 through 1992 year

classes, however, appear to be well
below average in size.

. High landings during the mid- = .

-1980s and later years (in excess of

~63,000mt per year between 1985 and
1987) resulted in relatrvely high fish- ..
ing mortalrty rates ranging from 0.62°
,_: (42% exploitation rate) to 0.85 (53%
. ‘exploitation rate)dunngthelate 1980s . .-
and early 19905 Subsequent projec-
. tions'indicate a substantial.reduction’
i fishing mortalrty in 1993 to about .
" 0.3-0.4 due to the combined effect of . .
reduced catchand effort i in the Cana- I:Nerlson. ). P. Perley ,and C. Nelson.
-diansector, and continued recrurtment N

of the 1988 and 1989 year classes.
Further reductions in F occurred in

1995 and 1996. The 1991 and 1992
levels of F were well above F,, (0.20,
11% explortatron rate), substantrally‘.

greater than'F, ,(0.47,34% exploita:
“tion rate) and slightly above S, (0 .65,

'44% explottatton rate) thelevel corre-
7 spondmgtotheovert‘ shtngdeﬁmuon .
" of 20% maximum spawning poten- -
* tial. “On the Scotian shelf, F was re-. .

ducéd dramatically in 1995 and 1996

‘and 1979, Recrurtmentcondttronswere ‘
- favorable durmg this, penod wnth
.’moderate o’ strong, year,elasses ap-. .
. peanng every "3.10.4 years. . Year .
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to well below F, due to sharp reduc-

tionsin the Canadtan TAC and adult
biomass has increased- by about 50%
since the early 1990s,

Over the full range of the stock,
current fishing montality appearsto be
in the range of F,,, and spawning
biomassisincreasing. Withinthe Gulf
of Maine, however, stock“abundance
and biomass remain Jow.. Overall the
stock is considered fully exploited.

For‘ fUrther inf‘ormat;lon

Annand C., D Beanlands and J.
‘McMiilan. 1988.. Assessment of
‘Divisions 4VWX and-Subarea 5
pollock Pollachius. virens.
' CAFSAC [Canadian Atlantic Fish-

- “eries Scientific Advisory Commit-
« tee) Res. Doc. 88/71. .

Mayo,R.K.,JM. McGlade‘andS H.

Clark. '1989. Patterns of éxploita-

tion and biological status of pollock

* Pollachius virens L. in the Scotian

“Shelf, Gulf of Maine, and Georges

"Bankarea. J. Northw. AtI Ftsh Sei.

9:13-36. ’

» Mayo. R.K., S.H. Clark, and M.C.

Annand. 1989." Stock assessment
information for pollock Pollachius
-virens L. in the Scotian Shelf,
Georges.Bank, and Gulf of Maine

- 'regions. NOAA Tech. Mem NMFS-

"F/NEC-65.

' Mayo,R K.andB.F. thuendo 1993

* Assessment of pollock, Pollachius
“virens(L.),in Dmstons4VWX and
Subareas 5'and 6,°1993. . Woods
Hole,MA: NOAA/NMFS/NEFSC.
NEFSCRef Doc. 93-13:

1997. The 1997 assessment of pol-

- lock (Pollachius virens) in NAFO
- 1. Divisions 4VWX and Subdrvrsron

5Zc. DFO [Depanmentof Ftshenes
- and Oceans). " Can.  Stock Assess.
" Sec. Res. Doc. 97/109. .

" NEFSC [Northeast Ftshenes Science °

Center]. 1993. Report of the 16th’

" Northeast Regional Stock Assess-
" ‘ment Workshop(16th SAW), Stock

Assessment Review Committee
(SARC) consénsus summary of as-
sessments. NOAA/NMFS/NEFSC.
NEFSC Ref. Doc. 93-18.
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by W. Overholtz
$.X. Cadrin

Yellowtail flounder, Limanda
Jferruginea. range from Labrador to
Chesapeake Bay. Offthe U.S. coast,
"commercially important concentra-
tions are found on Georges Bank, off
Cape Cod; and off Southern New En-
gland, generally at depths between 40
and 70 m (20 to 40 fathoms). Some
yellowtail are also taken in the New
York Bight and in the Gulf of Maine.
Yellowtail growto 55cm (22in.) total
length and attain weights of 1.0 kg
(2.21b). but high rates of fishing mor-
tality have. greatly reduced average
'size and age.- Yellowtail appearto be
relatively sedentary, although seasonal
movements have been documented.
Spawning occurs during spring and
summer, peaking inMay. Larvae drift
" for a month or more, then develop
* “demersal form and settle to the bot-
" tom.

Historicaltagging data, larval dis-
tributions, geographical patterns of
landings and bottom trawl survey data
indicate relatively discrete stocks off
Southern New England, on Georges
‘Bank, off Cape Cod and in the Middle
Atlantic. Intermingling among these
groups is probably very limited but
has not been guantified.

The principal fishing gearusedto
catch vellowtail flounder is the otter
trawl.”" Total landings of yellowtail
flounder-by the U.S. in 1996 were
2,300 mt. These landings were 14%
of the 1977-1986 average and 7% of
the 1969 historical maximum. An ad-
ditional 500 mt was taken by Canada
.on Georges Bank. Recreational land-
ings are negligible.

The U.S. fishery is managed un-

" der the New England Fishery Man-
" - agement Council'sMultispecies Fish-

- ery Management Plan (FMP). Under
this FMP yellowtail are included in a

Yellowtall flounder on wire bucket

complex of 10 groundfish species
which have been managed by time/
area closures, gear restrictions, mini-
mum size limits, and, since 1994, di-
rect effort controls including a mora-
torium on permits and days-at-seare-
strictionsunder Amendments Sand 7.
The ultimate goal of the management

&

program isto reduce fishing mortality

tolevels whichwill allowstocks within
the complex to rebuild to above mini-
mum spawning biomass thresholds.
The Canadian fishery on Georges Bank
is managed under an individual quota
system.

Georges Bank

The Georges Bank yellowtail
stockhasbeenexploited sincethelate
1930s. Landings gradually increased
to 7,300 mt in 1949, decreased to
1,600 mt in 1956, and subsequently
increasedagaintoanaverageof 13,600
mt during 1962-1976, some of which

~ NEFSC Photo by Brenda Figuetido

was taken by distant water fleets. No
yellowtail have been taken by distant
water fleetssince 1977. U.S. landings
declined to approximately 6,000 mt
between 1978 and 1981 and then rose
to over 10,500 mt in 1982-1983 with
strongrecruitment andintense fishing

effort. Landings then fell to a low of -

1,100mtin 1989, averaged 2,200 from
1990 t0 1994 and dropped to 300 and
800 mt in 1995 and 1996, respec-
tively. Canadian landings were negli-
gible before 1989, but subsequently
increasedt02,100mt in 1994, exceed-
ing the U.S. total for the first time. In
1995 and 1996, Canada set a total
allowable catch (TAC) of400 mt, and
landings totalled under 500 mt.

- Abundance indices from NEFSC
spring and autumn bottom trawl sur-
veyshave declined at average rates of
about 10% per year since 1963. Sev-
eral large year classes have tempo-
rarily reversed the overall rate of de-
cline but the general trend has per-
sisted. Between 1963 and 1969,
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0 (’A 1";"1‘[;]!;!|!]vjl]l:;IV|‘;l ﬁﬁ‘lvl'wlvlv
1962 64 ,66.68 70 72 74 76 78 80 82 84 86 88 90 92 94 96 98
o T ' -Year
T'aiale.'7ll l{eqeili&hg! catchES gn;i commcrciai landings (théusa'rid inetric‘ tons)
LT : Year : ) )
Categony - 1977-86 1987 1988 1989 - 1990 1991 1992 1993 1994 1995 1996
) A\enge IR .
T-US. recreaonal - TS . - - . - . - . .
- .Commercial *: P |
United States .- 6.6 2.7 -19 L1 27 18 29 21 16 03 08
.. Canade . ; <03 - - - . - <01 08 21 05 05
Other = ~ = <01 - IR S - I -
Tota! nominzl catch 6.6 27 19 L1 27 18 29 29 39 o8 ,l'3
Swmau; Stam
:. Long-lcrmpolenualcatch o ' = 13,000!ht ,
Biomass for long-term potcnualcatch = +38,000mt . .-
: lmponancc of recrcatlonal fishery = Insignificant
_ Management . o = Multispecies FMP
.. Status of exploitation = .. .Fullyexploited
Age at 50% maturity . - = . 1.3 years, males -
e " 1.8 years, females
' Size a1 50% maturity = 21.4 cm (8.4 in.), males
. T 25.8 cm (10.2 in.), females
Assessment level = Age structured
" Overfishing definition = 20% MSP .
- Fishing montality rate correspondmg
" tooverfishing definition =., F,=069
"M =02 F,=025 _F, =06 ~F, =010
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a ...biomass remalns

low relative to
“historic levels, but is
~ increasing.”

"~ NEFSCautumn surveyindicesaver-

aged 26 fish per tow; but for the last
ten years the average was less than 4
yellowtailpertow. Declinesinaver-
age weight per tow have been less
pronounced but suggest that current
biomass levels are about 14% of lev- -
els observed in the 1960s. .

" Recent cooperative assessments
with Canada indicate that stock bio-
mass remains low relative to historic
levels, butisincreasing. Virtual popu-_
lation analysis or VPA indicates that

-the stock was abundant in the early

1970s and was supported by several
strong year-classes. Stock size rap-
idly declinedinthe earlytomid 1980s
from poorrecruitment and extremely

~ high fishing mortality, but has since
gradually increased to about half the

levels observed in the mid-1970s.
Flshmgmona]xtywascxtrcmelyhxgh
from 1973 to 1994, but decreased
from 1.7 (76% exploitation rate) in
1994 to less than 0.2 (16% exploita-

- tion rate) in 1996 and 1997, well

below the management target (F, =

- 0.25, 20% exploitation rate) chosen
- toallow stock rebuilding. Spawning

stock biomass declined from 21,400
mtin 1973 tolessthan4,000 mt from
1984-1988. Spawning biomass fluc-
tuated below 6,000 mt from 1989 to
1994, and then increased to 15,700
mt in 1997, The stock is considered
to be fully exploited and rebuilding
froman ovcrﬁshcd state. - '

Southern New England

Landings of yellowtail flounder
from the Southemn New England stock

_averaged 20,000 mt during 1963-
1968 but declined abruptly after

33,200 mtwere landedin 1969. Land-

. ingsdropped 108,900 mtin 1971 and
- have exceeded that level only three

times in the past 24 years. Landings

. .increased rapidly between 1981 and

1983 to 17,000 mt due to strong
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Commercial Landings
. 30 A / .
—_ Spawning Stock Biomass
-") 25 e
p-)
8 :
p 20 .
%)
S
= 154
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§ 10 -
5 J
0 rY<Y¥ vyYrgJ7rrryrrrrrJiyrrJyrrryrrrysysyyY~Y~7vvougpy
1962 64 66 68 70 72 74 76 78 80 82 84 86 88 90 92 94 96 98
Year
Table 7.2 Recreational catches and commercial landings (thousand metric tons)
: Year
Category 1977-86 1987 1988 1989 1990 1991 1992 1993 1994 19951996
Average
U.S. recreational - - - - - - - - - - -
Commercial
United States 66 16 09 25 80 39 15 05 02 02 03
Canada - - - - - - . - - . .
Other <0.1 - - - - - - - - - -

Towal nominal catch 66 16 09 25 80 39 15 05 02 02 03

Summany Status

Long-term potential catch = 23,000 mt'

SSB for long-term potential catch = 75,000 mt
Impontance of recreational fishery = Insignificant
Management = Multispecies FMP
Status of exploitation = Fully exploited

1.8 years, males

1.6 years, females *

19.6 cm (7.7 in.), males
25.5 ¢cm (10.0 in.), females

Age at 50% maturity

Size at 50% maturity

. Assessment level = Age structured
Overfishing definition = 20% MSP
Fishing mortality rate corresponding .

to overfishing definition = F,=09%

M =02 F, =027 F_>200 F, =0I2

'Includes potentiai from Cape Cod and Mid-Atlantic groups

“..the stock:i |s at Jow
Ievels, but is
mcreasmg sllghtly "

recruitment of the 1980 year class.
Landings subsequently declined to
only 900 mt in 1988, rose to 8,000 mt
in 1990 with recruitment of the strong
1987 year class, and subsequently de-
clined to only 200 mt in 1994-1995.
The apparent recoveries in the early
1980s and 1990 resulted in landings
roughly one-half of preceding maxi-
mum values. In 1996, landings to-
talled only 300 mt.

NEFSC autumn bottom trawl sur-
vey abundance and biomass indices
fluctuated about high levels between
1963 and 1972, but declined sharply
in 1973. Since then, survey indices
have been augmented briefly by re-
cruitmentof the strong 1980and 1987
year classes, but survey catchesin the
intervening years were amongthe low-
est on record. By 1993 the NEFSC
autumn survey index had fallen to the
lowest level in the 30-year series and
has since increased only slightly. The
average rates of decline in the spring
and autumn surveys are similar and
indicate an average rate of decline of
11% per year. Current abundance is
less than 5% of levels observed in the
late 1960s.

A 1997 assessmentindicated that
the stock is at low levels, but is in-
creasing slightly. Fishing mortality
on fully recruited ages fluctuated be-
tween 0.6 and 1.1 between 1973 and
1979. Afierwards, F averaged 1.6 per
year (74% exploitation rate) until the
carly 1990s. During these years yel-
lowtail older than age 4 virtually dis-
appeared from bothcommercial land-
ings and bottom trawl survey catches.
Fishing mortality has since declined
sharply t00.12 (10% exploitation rate)
in1996, well belowthereference point
(F,, = 0.27, 22% exploitation rate)
chosen to allow stock rebuilding.
Spawning stock biomass decreased
from 21,900 mt in 1989 to only 1,000
mt in 1993, but has since increased to
4,300 mtin 1996. The stock is consid-
ered to be fully exploited.
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. ,__Cape Cod .

,'[radltlonally, landmgs of ycllow— Ty

e tallﬂounder fromihe Cape Cod'stock . .

*“ havebeena smail frattioni ofthe land: « -
ings from Southern New England and
Georges Bank. Since 1993, however,
landings from the Cape Cod stock
have exceeded those from Southern
New England and, since 1995, have
exceeded those from Georges Bank.
Thissituationismore indicative ofthe
. degree of decimation of the above
. stocks than of growth of the Cape Cod
stock. Landings of Cape ‘Cod yellow-
~ tailfluctuated between 1,500and 2,000
" “mt from the mid-1960s to the mid-
1970s, increased to a record high of
5,000mtin 1980,andthendeclined to
only 600 mt in 1993. Landings from

“Metric tons (000's)

' Stratified Mean Catch / Tow (kg)

Commercial Landings

1994-1996 averaged approxlmately .
- 1,000mt. . - 0 +rrrrrrrrrrr v rrrrrrrrrrt 0
Trends in abundance and blom- ' - '4962 64 66 68 70 72 74'76 78 80 82 84 86 88 90 92 94 96 98
ass for this stock have been monitored . Year
by Massachusetts Division of Marine
Fisheries and NEFSC bottom trawl _ - S
surveys. The Massachusetts DMF Table 7.3 Recreational catches and commercial landings (thousand metric tons) .- - -
- spring survey biomass index peaked ~ - —~ - - - —
 in1981.butthen declined to one-third Cat - 197786 1987 1988 1989 l9§0 ‘l(;;; 1992 1993 1994 1995 1996
. . . R : \ . ategory .. }
of peak levels by th.c late 1980s. Sub- * Average - T T
sequently. stock biomass appears to - — : :
- have increased to one-half of former = "RUS. recreational == - 20 - - . - S
peak levels. These trends are gener- C‘b’“’,“‘;cg' 58 a 2 1 l 09 30 14 08 06 09 . 12" 10
s . \ nited States 8 L . 9 . 3 K A 6 . 0. . J
. ally reflected by NEFSC bottom trawl Canada I
surv C)S Other - - - - - - - - - - - -
Declmesmlandmgsand relatively Towl! nominal catch 28 12 LI 09 30 14 08 06 09 12 10

low survey indices (comparedto those - — ;
_in the late 1970s) suggest that stock e . T
biomass was reduced by the high - Smm:/ Status
catches of the late 1970s and early . . P

1980s. Continued recovery will be Lo

contingent on maintaining a conser- ~-f " -1

Lon g-tenﬁ bdtcnual catch .

. L = Unknown
vatiy e»manage.me.m‘prpgr am. SSB for long-term potential catch = Unknown -,
. . Importance of recreational ﬁshery = .. Insignificant _
CRAL . Management - .- , =.. MultispeciesFMP -
M'dd!-e Atlant'c Status of exploxtahon = Overexploited -
e . Age at 50% maturity - =" 2.6 years (both sexes)

. Trends for the Mid-Atlantic stock Size at 50% matunty .. ... = 26.8cm(10.6in.), males
of yellowtail flounderhave been gen- ) - ... .27.3cm (10.8in.), females
erallysimilar tothose observed for the Assessment level , 4 = . Yieldper recruit -
Southemn New England stock. Land- Overfishing definition . ° " .=. None
ings declined from more than 8,000  *J pishing mortality rate corresponding . o
mt in 1972 to less than 1,000 mt be- to overﬁshmgdeﬁnmon : = NI/A .

. .tween 1976 and 1980. Asa result of ’ o .

“improved recruitment, landings in- ‘ , i o

creased from 300mtin 1980102,200  § .M = 020 F,, = 0.2 F.. = 055 F,, = Unknown
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s “Contmue_q' "ecovery
~will:be: contingent
on. malntalnlng a’
conservative
management
program.”

. mtin 1984, Subsequently, landings
declined sharply and have since fluc-
tuated about a low level, averaging
-200 mt annually during the last three
years.

_Prior to 1973, average biomass
per tow in NEFSC autumn bottom
trawl surveyindicesinthe Mid-Atlan-
ticregion was comparabletolevelson
Georges Bank. Subsequent to the re-
moval of over 8,000 mt in 1972, sur-
vey indices fell to very low levels,
with only slight increases in 1981-
1982 and again in 1989-1990. In
1992, no vellowtail flounder were
caught in the NEFSC autumn survey
in the mid-Atlantic.

A quantitative assessment is not .

available forthis stock. Qualitatively,
survey and catch data suggest contin-
ued low abundance. Recovery to
former levels will be contingent upon
maintaining a conservative manage-
.ment program.

For further information

NEFSC [Northeast Fisheries Science
Center]. 1996. [Report ofthe] 21st
NortheastRegional Stock Assess-
ment Work'shop (215t SAW), Stock
Assessment Review Committee
(SARC) consensus summary of as-
sessments. Woods Hole, MA:
NOAA/NMFS/NEFSC. NEFSC
Ref. Doc.96-05d.

NEFSC [Northeast Fisheries Science

" Center]. 1997. [Report of the] 24th
Northeast Regional Stock Assess-
ment Workshop (24th SAW), Stock
Assessment Review Committee
(SARC) consensus summary of as-
sessments. Woods Hole, MA:
NOAA/NMFS/NEFSC. NEFSC
Ref. Doc.97-12.

10 30

Autumn Survey Index

Commercial Landings

Metric tons (000's)
Stratified Mean C_atch / Tow (kg)

1962 64 66 68 70 72 74 76 78 80 82 84 86 88 90 92 94 96 98
Year

Table 7.4 Recreational caiches and commercial landings (thousand metric tons)

Yesr
Category 1977-86 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996
Average

U.S. recreational - - - - - - - - - - -
Commercial

United States 0.8 02 <01 05 04 03 02 04 02 02 0.2

Canada - - - - - - - - - - -

Other - - - - - - - - - - -
Total nominal catch 0.8 02 <0.1 05 04 03 02 04 02 02 0.2

SW Status

Long-term potential catch Unknown

SSB for long-term potential catch = Unknown
Importancé of recreational fishery = Insignificant
Management = Multispecies FMP
Status of exploitation = Overexploited
Age at 50% maturity = 1.8 years, males'

1.6 years, females'
19.6 cm (7.7 in.), males'
25.5cm (10.0 in.), females'

Size at 50% maturity

Assessment level = Index
Overfishing definition = None
Fishing mortality rate correspondmg

to overfishing definition- = N/A

e = Unknown

M= 020 F,6 =021 F_ =05 F

'Based on maturity data for southem New England yellowtail
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| byM Té-réeiro

“The summer ﬂounder or ﬂukc, g
Paralichthys dentatus, occurs from -
the southern Gulf of Maine to South -

Carolina. Important commercial and
recreational fisheries exist within the
Mid-Atlantic Bight (Cape Codto Cape
Hatteras), Summer flounder are con-
centraied in bays and estuaries from

" . late spring through early autumn,
. when an ‘offshore migration to the
outer continental shelf'is undertaken.

- Spawning occurs during autumn and

~ early winter, and the larvae are trans-
" ported toward coastal areas by pre-

vailing water currents. Development
of post-larvae and juveniles occurs
primarily within bays and estuarine
areas, notably Pamlico Sound and

Chesapeake Bay. 'Most of the popu-
" lation _is ‘sexually mature by age 2. -.:

Female summer flounder may live up

" 1020 years, but males rarely live for

'more than' 7 years. Growth rates

differ appreciably between the sexes

with females attaining wcxghts up to
11.Bkg(261b).-
"“The resource is managcd under

the Summer Flounder Fishery Man-

agement Plan (FMP) as a unit stock
from ‘North Carolina to Maine.
Amendment 2 to the FMP made sev-

eral majorregulatory changes includ-

ing annual commercial quotas, recre-
ational harvest limits, a commercial
vessel permit moratorium, minimum
fish size and gear restrictions, and a

recreational fishery possession limit. -

The amendment also implemented a
targct fishing montality rate reduction
‘'schedulé, which under Amendmcnt 7
to the FMP wasas follows: F=0.41 in
1996, 0.30 in 1997, and 0.23 in 1998
and beyond. Total landings were
capped at.8,400 mt (18.5]1 million
1bs) in 1996. .

- Total landmgs averaged "2 700
“mt annualI) during 1979-1986, peak-

- Summer flounder in the shade

ing a 28,300 mt in 1980. Since 1989,
landings have been much lower, rang-
ing between 6,500 and 10,800 :mt.

_Total landings in 1996 were 10,500

mt, 11 percent higher than in 1995,
The principal gear used in com-

" mercial fishing for summer flounder

is the otter trawl Commercial land-
ings of summer ﬂounder averagcd

13,700 mt during 1979-1986, reach-
“ing a high of 17,100 ‘mt in 1984,

Commercial Jandings dunng 1989-

1996 havebeen! markedly lower (4,200

to 8,100 mt per year). In 1996, com-
mercial landings fell to 5,800 mt 17
percent lower than in 1995.

The recreational fi shery forsum- -

mer flounder ‘harvests a “significant -

proportion ‘of the total catch; and in :
somcyearsrecrcatnonallandmgshave .

exceeded the commercial total. Rec-
reational landings have historically
constituted about 40 percent of the
total landings. Rccrcahonal landings

-
St
.

NOAA Fisheries
NEFSC photo by Brenda Figuerido

avcraged 9,000 mtdunng 1979-1986

and peaked at 14,100 mt in 1980.

" Since 1987, recreational landmgshave -
been considerably lower althoughre-
‘cent trends ‘have been upwards. 'In
1996, recreational landings increased
to 4,700 mt, the highest lcvcl ob-

" served since 1988.

PN

" Catch curve analyses of NEFSC
survey and commercial fishery age
composition data for 1976 through
1983 indicated that fishing mortality .

rates during this period were ‘about
- 0.6100.7 (41-46% exploitation rates),

" wellin excess of the current overﬁsh-

+ ing definition for the stock, F_,

0.24 (19% exploitation rate). Rcccm
vmual population analyses .(VPA)
have used NEFSC surveyage compo-
sition data, survey age composition
data from the states of Massachusetts,

" Rhode Island, Connecticut, New

York, New Jersey, Delaware, Mary-
land, Virginia, and North Carolina,
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“...about 85% of the
_ spawnmgz._stock would
“be exp"'_cted to be
ages 2 and older if the
stock were rebuilt and

fished atF__ .

- andcommercial andrecreational fish- -
. ery age.composition data to csumate

RN ishing mortality rates and stock sizes:
T Currcnt VPA rcsultsmdncatcthat ﬁsh- -

years. pcakmgatF 2 l(82%explox-

. -7 tatjon rate) in: 1992 and was nearl 0
(58% exploitation rate) in 1996, .
i Spawningsiock bxomassdeclmcd
. 5% from 1983 101989 (18,900t 15
5, 200 mt). but has since increased to

17,400 mtin 1996. The age structure -

of the spawning stock has begun to

. expand with 34% of the biomass at

. ages 2 and older in 1996, although

-+ about.85% of-the spawning’ stock

. -~would be cxpccted to be ages 2 and.

* -older if the stock were rebuilt and

* fishedat'F_, . The 1982 and 1983 "
yeart classes were éstimated to be the-

* largest in the VPA time series at 76
and 83 million age O fish, ‘respec-
tively. Recruitment declined from
198310 1988, withthe 1988 yearclass
the smallest. at only 13 million fish.
The 1995 year class, at about 47 mil-

lion fish. is of about average strength

" (1982-1996), but the 1996 year class

is estimated to be the poorest since

. 1988. The summer flounder stock is
at an intermediate level of historical
(1968-1996) abundance and is over-
exploited.

For further information

NEFSC [Northeast Fisheries Science
Center]. 1997. [Report ofthe] 25th
Northeast Regional Stock Assess-
.ment Workshop (25th SAW) Stock
Assessment Review Committee’
(SARC) consensus summary of as-
sessments. Woods Hole, MA:
NOAA/NMFS/NEFSC. NEFSC
Ref. Doc. 97-14.

-
O
1

Metric tons (000's)
3

3]

Spawning Stock Biomass

0 LR DS BA.E AR SRS SELINE SELANE BNR Euw S BEN SNR ANS N ;

1962 64 66 68 70 72 74 76 78 80 82 B84 86 85 90 92 94 96 98
Year

Table 8.1 Rccrealionai and commercial landings (thousand metric tons)

i Yesr
1977-86 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996
Average

Category

U.S. recreational 9.0 5.5 67 14 23 36 32 35 41 25 47
Commercial
United States 136 123 147 81 42 62 75 57 66 10 58

Canada - - - - - - - - - - -
Other - - - - - . - - - - -
Total nominal catch 22.6 17.8 214 95 65 98 108 92 107 9.5 10.5
'1979-1986
Summarny Status
Long-term potential catch = Unknown
SSB for long-term potential catch = Unknown
Importance of recreational fishery = Major
Management = Summer Flounder FMP
Status of exploitation = Overexploited
Age at 50% maturity = 1.0 years, males
1.5 years, females
Size at 50% maturity 24,9 cm (9.8 in.), males
28.0 cm (11.0 in.), females
Assessment level = Age structured
Overfishing definition = F.
Fishing mortality rate corresponding
to overfishing definition = F =024
M = 0.20 F,,= 014 F,, = 1.0




v

B Page 77

" by L. O’Brien

‘The American plaice ;or dab,

‘Hippoglossoides pla!esso:des. is a

large-mouthed. “right-handed™ floun-

‘der, distributed along the Northwest .
Atlantic continental shelf from south- *
‘ern Labrador to Rhode Island in rela-
tively deep waters. OfTthe U.S. coast,
the greatest commercial concentra- .
tions exist between 90 and 182 m (50 *

.and 100 fathoms). Maturation begins

between ages 2 and 3 but most indi-
viduals do not reach sexual matumy
until aged. Spawning occursin spring,
generally during March through May.
Growthisrather slow; 3-year-old fish
are normally between22and 28cm (9
to 11 in.) in length. and weigh be-
tween 90 and 190 g (0.2 to 0.4 1bs).

‘Afterage 4. females grow faster than
-.males. *

The principal commerc:al fish-

""ing gear used to catch American pla-

ice is the otter traw]. Recreational
and foreign catches are insignificant.

*~The U.S. fishery is managed under -
- the ?s’ew England Fishery Manage-
- ment Council’s Multispecies Fishery

Management Plan. Management mea-

sures include a moratorium on per- . -

mits. days-at-sea restrictions, time/
area closures, gear restrictions, and
minimum size limits.

Landings of American plaice in-
creased from an annual average of

-2,300 mt during 1972-1976 to an av-

erage of 12,700 mt per ‘year during
1979-1984. Subsequcmly. annual
landings declinedandsince 1991 have
ranged between 4,000 mt and 7,000
mt.  Total commercial landings in
1996 were 4,400 mt, 5% less than in

1995 (4.700 mt). Between 1960 and -

1974.67% of U.S. landings were from
deepwater areas on Georges Bank.

Since then. Gulf of Maine landings

have greatly exceeded those from
Georges Bank. ’

The U.S.-commercial catch per
unit effort (CPUE) index was rela-
tively stable between 1964 and 1969,
declined in the early 1970s, and then
sharply increased to a record high in

1977, when “total landings doubled.

Subsequently, the index steadily de-

~ clined, reaching arecord lowin 1988,

and remaineéd relatively stable at a
low level through 1993. Values for
1994-1996 are currently unavailable.

" Abundance and biomass indices
from NEFSC autumn bottom trawl

- surveys reached record-low values in

1987 but increased through 1990 as
the strong 1987 year class recruited to
the survey gear. Indices declined in
1991 and 1992, but increased in 1994
due to record high catches of 2-year -

‘old fish-from the 1992 -year. class.

Indices remained stable in 1995 but
declined in 1996. :

A 1992 virtual pbpulation analy-
sis indicated that fishing montality on
fully recruited ages (6-9+) more than
doubled between 1981 (F =0.36) and
1987 (F=0.87),but declinedto F-O 47
in 1990. "Fishing montality in’ 1991

‘was estimated to be 0.58, well abovc

F =0.29(23% cxplonatxon ratc) and

the F needed to attain 20% maximum,
spawning potential (F,, =0.49, 35%

exploitationrate), the overﬁshmgdeﬁ- '

nition established for this stock. Sub-

_ sequent projectionsindicate that fish-

ing mortality was above 0.70 (46%
exploitation rate) during 1992-1995
but declined to about 0.5 in 1996.
Spawning stock biomass declined
from 41,400 mt during 1980-1982 to

" 7,700 mt during 1987-1989. In 1991,

spawning stock biomass increased to

" 13,400 mt as thc strong 1987 year

7 class bcgan to rccnm tothe spawnmg

stock. Proj cctlonsmdxcatethat spawn-
ingstock blomassremamed relatively

‘stable during 1992-1993, declined

dunng 1994-1 995 and thenincreased
in 1996 asthe strong 1992 year class,
similar in strength.to the 1987 year
class, recruitedto the spawning stock.

Discard estimates for ‘American
plaice indicate that dnscardmgxs high-

.estonage 2 and 3 fish in the northem

shrimp fishery and on age 3 and 4 fish
in the large mesh otter traw] fishery.

' Estunatcsforthcnorthcmshnmpﬁsh-

. ery indicate thatby 1991, 40% of the

" total cumulative catch (in numbers)
-of the 1987 year class had been dis-
‘carded. Similarly,in the large mesh

‘ ﬁshery, 41% of the total cumulative

catch of the 1987 year class is esti-
matcdtohavc been discarded by 1991.

" Discarding inthe shrimpfishery, how-
" ever, has been reduccd following in-

troduction of the Nordmore grate in
April of 1992,
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- “The 1992 and 1993
year classes represent
the next opportunity
--to continue increasing
harvestable biomass if
"~ fishing mortality and
discarding are
‘reduced.”

\

The dechnc in landmgs that oc- ' .
curred bcmeen 1983.and 1989 re-:
ﬂcctcd a dcclmmgtrcnd in harvestablc:. .
biomass, as indicated by both catch .
per unit effort and' NEFSC survey . >
indices. Although Iandmgsmcrcasc&“
in 1990-1992. as the 1986 and 1987+ -
year classes recruited to the fishery, - |

landings have since declined through'
1996. Stock biomass remains at a
medium level. The 1992 and 1993
year classes represent the next oppor-
tunity to continue increasing har-
vestable biomass if fishing mortality
and discarding are reduced.

- For further information

Mayo. R.K., L. O'Brien, and N.
Buxton. 1992. Discard estimates
of American plaice in the Gulf of
Maine northern shrimp fishery and
the Gulf of Maine-Georges Bank
large mesh otter trawl fishery.
Woods Hole, MA: NOAA/NMFS/
NEFSC. NEFSC SAW Doc. 14/3.

Northeast Fisheries Center. 1992.
Report of the Fourteenth Northeast
Regional Stock Assessment Work-
shop (14th SAW). Woods Hole,
MA: NOAA/NMFS/NEFSC.

- NEFSC Ref. Doc. 92-07.
O’Brien. L., R.K. Mayo, N. Buxton,

and M. Lambent. 1992. Assessment

of American plaice in the Gulf of

Maine - Georges Bank Region 1992.
Woods Hole. MA: NOAA/NMFS/
NEFSC.NEFSC SAW-14/Res. Doc.
S4AW 1472,

Sullivan. L.F. 1982. American pla-
ice. Hippoglossoides platessoides,
in the Gulf of Maine. University of
Rhode Island (Kingston). Master’s
Thesis.
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Table 9.1 Recreational catches and commercial landings (thousand metric tons)

Year
Category 1977-86 1987 1988 1989 1990 1991 1992 1993 1994 19951996
Aversge
U.S. recreational - - - - .. - . - -
Commercial

United States 104 38 34 24

Canada <0.1 <0.1 0.1 0.1

Other <0.]1 - - -
Total nominal catch 104 38 35 25

25 43 66 58 51 47 44
<0.1 <0.1 <0.1 <0.] <0.1 <0 <0.1

25 43 66 58 51 47 44

Summarny Status

Long-term potential yield'

SSB for long-term potential catch
Importance of recreational fishery
Management

Status of exploitation

Age at 50% maturity

Size at 50% maturity

Assessment level

Overfishing definition

Fishing mortality rate corresponding
to overfishing definition

M =02 F, =018

'Excluding discards

3,600 mt

12,000 mt

Insignificant
Multispecies FMP
Overexploited

3.0 years, males

3.6 years, females

22.1 ¢cm (8.7 in.), males
26.8 cm (10.6 in.), females
Age structured

20% MSP

Fop, = 0.49

F, = 029 F,, ~ 050
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The witch flounder or gray sole,
Glyptocephalus cynoglossus, is com-

: mon throughout the Gulf of Maine
and also occurs in deeper areas on
. Georges Bank and along the shelf
_“edge-as far south as Cape Hatteras.
Research vessel Survcy data suggest . -
" thatthe Gulf of Maine-Georges Bank

. population may berelatively discrete -
- from populationsinother areas. Witch

flounder appear to be sedentary, pre-

' femmz moderately deep areas; few

fishare 1aken shallowerthan27m (15
fathoms) and most are caught be-
tween 110 and 275'm (60 and 150
fathoms). Spawning occurs in late

spring and summer. Witch flounder

attainlengthsupto 78 cm (31 in.) and
weights of apprommately 2 kg .5
1b).

-.The. pnncnpal ﬁshmg gear used

to. catch witch flounder is the otter

‘trawl, Recreational catchesare insig-
- nificant. The U.S. fishery is managed

underthe New England Fishery Man-

agement Council's Multispecies Fish-
ery Management Plan. Management

measures include a moratorium on

* permits.days-at-searestrictions, time/ -
- area closures, gear restrictions, and

minimum size limits.

Historically, significant propor-"‘ '

tions of the U.S. nominal catch have
beentaken both on Georges Bank and
in the Gulf of Maine; -but in recent
yearsmostofthe U.S. catchhas come

_from the Gulf of Maine area. Cana-

dian landings from both areas have
been minor (never more than 68 mt
annually). Distant-water fleet catches
averaged 2,700 mt in 1971-1972, but

- Ssubsequently. declined sharply and

have beennegligible since 1976. Total
landings peaked atover 6,000 mt in

. 1971, declined to an annual average

of 2.800 mt during 1973-1981, and
then increased sharply to 6,500 mt in
1984. Landings then declined steadily

Witch flounder

" to only 1,500 mt in-1990, the lowest
- valuesince 1964, 'Landings for 1991-
'1996. averaged 2,300 mt annually.

Total landingsin 1996 were 2,100 mt,
a decrease of 6% from 1995 (2, 200
mt).

- TheNEFSC autumn bottom trawl
survey index declined from an aver-
age of 3.6 kg pertow in 1966-1970 to
0.9 kg per tow in 1976 following

" "heavy’ exploitation by ‘distant-water
fleets. . The index increased in 1977~ '
cate that fishing ‘mortality.on fully-

78 but ‘then declined steadily to the
lowestlevel onrecord. The 1996 value
of 1.0 kg pcr tow’ represcnts an in-

~crease over the record low 1992 value
. of 0.2 kg pér tow; ho'wc'ver. witch

flounder biomass rcmams at a ‘low
level. SRR

Prior to the 1980s, witch ﬂoun-
der was primarily a by-catch species.
In the early 1980s, U.S. commeicial
LPUE (landings per unit effort for all
trips landing witch flounder) indices
increased and peaked in 1983 as ef-

* -fort became 1 morc ‘directed towards

witch flounder. As abundance de-
clined, catch rates declined to at or

‘near tecord Jows in the early 1990s.

NOAA Fishenes
NEFSC photo by Brenda Figuerido

Between 1982 and 1993, 8.7

.million witch flounder were discarded

in the northern shrimp fishery and
Iarge~mesh otter trawl! fisheries. Dis-
cards in the northem shrimp fishery

‘consist primarily of ages 1-4 witch

flounder, while discards in the large

““mesh otter traw] fishery are largely
.comprised of fish'age 3 and older.
-Almost all age 6 and older fish-are
“landed. S

Virtual population analyses indi-

recruited ages (7 to 9+).increased

© from F=0.19 in 1982 to F=0.55 in
- 1985, declined to 0. 24 in 1990 and

1991 and increased to 0. 45 (34% ex-

* ploitation rate) in 1993, .above the
- overfishing reference level of F,, =
' 0:39 (30% exploitation rate).

_ Since the ‘mid-1980s, the age
structure of the stock has become
severely truncated. The NEFSC 1980

" autumn survey indicated that 34% of - .
- “'the witch fiounder population was
- age 11 or older; for 1984, this figure
~ had declined to 14%, and by 1995,
- lessthan 1% of the population'was 11

years or older. This trend is also
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“The NEFSC 1980

autumn survey:

indicated that 34% of.

: the witch flounder

population was age 11"

or older...by 1995,

“less than 1% of the

populatlon was 1
years or older. ’_’ .

i reﬂcctedmthc commercnal landings;
I6% of mtch ﬂoundcr in'1984 land-
- .ings were.age 1 1or older, while by

T 1993 _thns. fi gurc had dropped t0 8 i

o percent.:

Spa\mmg stock blomass (SSB)~ '

.dcclmed sharply- from 26,000 mt ‘in
-1982 to about 6,300.mt in.1990 and

subscqucntly ﬂuctuatcd atabout 7,000 .
mt through'1993. Due to commued '
gromh and maturation of the stfong .
1990° year class. SSB is expected t6. -

increase in the short term, but will
thereafter decline unless fishing mor-
tality isreduced. Thestock is overex-
ploxtcd and at'a low. biomass level.

For further information

Burnett. J.. M. R. Ross, and S. H.
Clark. 1992:.Several biological
aspects ofthe witch flounder (Glyp-
tocephalus cynoglossus(L.))inthe

. Gulf of Maine-Georges Bank re-
gion. J. Northw. Atl. Fish. Sci.

. 12:15-25.

NEFSC [Northeast Fisheries Science
- Center]. 1994.- Report of the 18th
Northeast Regional Stock Assess-
ment Workshop (18th SAW) Stock
Assessment' Review Committee
(SARC) consensus summary of as-
sessments, Woods Hole, MA:
NOAA/NMFS/NEFSC. NEFSC
Ref. Doc. 94-22, ,

Wigley, S.E. and R.K. Mayo. 1994,
Assessment of the Gulf ofMaine-
Georges Bank witch flounder stock,
1994. Woods Hole, MA: NOAA/
NMFSNEFSC. NEFSC Ref. Doc.
94-17. ~
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Table 10.1  Recreational and commercial landings (thousand metric tons)
Yesr

Category 1977-86 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996

Average
U.S. recreational - - - - - - - - - - -
Commercial
United States 44 35 32 21 15 18 22 26 27 22 21
Canada <0.l <0.1 <0.1 <01 <0.! <0l <01 <01 <0.1 <01 <0.
Other <01 - -

Total nominal catch 4.4 3.5 3.2 2.1 1.5 1.8

22 26 27 22 21

_SSB for long-term potential catch

Summany Status

Long-term potential catch

Importance of recreational fishery
Management

Status of exploitation

Age at 50% maturity

Size at 50% maturity

Assessment level

<3,000 mt

. Unknown

Insignificant
Multispecies FMP
Overexploited

3.6 years, males

4.4 years, females

25.3 cm (10 in.), males
30.4 cm (12 in.), females
Age structured

Overfishing definition 20% MSP
Fishing montality rate corresponding
to overfishing definition = Fop, = 0.39
M=0.15 Fo,=0.15 - F_, =027 F,,,, = Unknown
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b'y'R‘.Brown
W. Gabriel

The winter flounder, blackback, .
or lemon sole. Pseua’opleuronecres ‘

americanus, is -distributed in the
Northwest Atlantic from Labrador to
Georgla. ‘Abundance is highest from
the 'Gulf of St. Lawrence 16 Chesa-,

peakc Bay Wmter flounder may

" attain sizes up to 58 cm (23'in.) total
leng\h ‘The'diet consists primarily of
“benthic ‘invertebrates.- Movement

- - patterns are generally localized. Win-~
~ter flounder undertake small-scalev
- migrations into lestuaries, em-

- bayments,and saltw aterpondsm win-
" terto spawn, subsequently moving to

deeper water during summer. Winter -
- flounder tend to return to the same’
spawninig locations in consecutive -
years. Restricted mmemempattems :

. and differences in growth. meristic,
and morphometriccharacteristics sug-
gest_that relatively discrete local
groups exist.

[ s

lantic States Marine Fisheries Com-

mission’s Fishery Management Plan
for Inshore Stocks of Winter Floun-
der. Management measures under the

"Multispecies FMP include a morato--
* rium on permits, days-at-sea restric- .
 tions, time/areaclosures, gearrestric-
“tions, and minimum size limits. Total ;
" ‘commiercial landings in 1996 (4,800
"mt) increased from 1994 and 1995 -
levels, but remained near a record - -

low.

‘ Tagmng and meristic studiesin- - . |

dicate séparate groups of winter floun-

der north of Cape Cod, east and south '

of Cape Cod. and on Georges Bank.

“‘Recently, thre¢ groupshavebeenrec-
'ognized for assessment purposes;

these being a Gulfof Maine, Southemn’
‘ Ne\\ England - Middle Atlantic, and'j
“a Georges Bank group Additional

sludles of stock structure are needed

"Winter flounder are typically ex-.

ploited in coastal locations, although -

" offshore” shoal ’ areas, particularly °

Georges Bank and Nantucket Shoals, ©

support important winter flounder -

- fisheries. The pnnc:pal commercnal
ﬁshmg gear used is_the otter trawl.
* Recreational catches aré s:gmt' cant,
especnall\ inthe ‘southern parts of the
“range.
“ ational fisheries are managed under

ment Councll s Multispecies Flsher)

Management Plan (FMP) and the At-

Gulf of Maine

Commercial landings from the
Gulfof Maineincreased froma steady
1,000 mt for the period 1961 to 1975
to nearly 3,000 mt in 1982. Recre-
ational landings estimates, first avail-
able in 1979, combined to produce a
total catch of 3,400 mt for that year;
and combined landings rose to 5,000
mt in 1981 :before declining to an
average of 2,700 mt during the mid-
1980s. . Since 1989, landings have

.- continued to trend downward. Com-

* bined landings in 1995:1996 were

U.S. commercnal and recre- . -

only 700int, and were 600 mtin 1994,
a record low for the 1979-1996 time
series. Estimatedrecreational catches

" in 1994-1996 (<100 mt) were the
lhe New England Flshery Manage-

. lowest since 1979. o
- Bottom trawl survey abundance ..

indices from the Massachusetts Divi-

" “Future improvements

in the condition of the
“stock will depend .
on decreases .-
in exploitation...
and on improved -
_recruitment.”

sion of Marine Fisheries spring sur-
vey decreasedafier 1983, and reached
a record-low in 1994. Since 1988,
survey indices have remained stable
at a low level. Estimates of fishing
mortality based on that survey were
near or above 1.0 (58% exploxtauon
rate) from 1989-1994. Commercial
catch per unit effort (CPUE) indices
(for Tonnage Class 2 otter trawlers)
peakedinthelate 1960stoearly 1970s,
averaging 3.0 mt per day fished (df)

between 1968 and 1971. CPUE has

since declined steadily, with 1992-
1993 values (0.7 mt per df) being the
lowest in the 30-year time’ series.
Estimates from surplus production
modeling (ASPIC) suggest that bio-
massdeclined from 19,600 mtin 1979

“to a low of 6,000 mt in 1991, Biom-

ass has since increased to 8, 900 mtin

1997,
The contin'uinglowlevel ofland- .

ings, CPUE indices, and survey indi-
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Table 11.1  Recreational catches and commercial 1andings (thousand metric tons)

Age at 50% maturity
Size at 50% maturity

Assessment level
Overfishing definition

Fishing mortality rate corresponding
to overfishing definition

M =0.20 F,, = Unknown

- Year
Category  1977-86 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996
Average
U.S.recreational 1.4 1.7 06 06 04 01 01 00 <01 <01 <0.1
Commercia!
United States . 2.0 10 13 13 11 1.0 08 06 05 07 0.7
Canada <0.!] <01 <0.I <0.! <0.1 <0.1 -
Other - . - . - - - - - -
Towl nominalcatch3.5 29 18 19 1.5 11 09 07 06 07 07
" 11981-19&6 _
Summary Status
Long-term potential catch = Unknown
SSB for long-term potential catch = Unknown
Importance of recreational fishery = Major
- Management = Multispecies FMP
‘ FMP for Inshore Stocks of
Winter Flounder (ASMFC)
Status of exploitation Overexploited

3.3 years, males
3.5 years, females
27.6 cm (10.9 in.), males

- 29.7 cm (11.7 in.), females

F_,, = Unknown

Surplus production model
20% MSP (NEFMC)
40% MSP (ASMFC)
Unknown

F,,,, = Unknown

ces suggest that winter flounder abun-
dance in the Gulf of Maine has been

. reduced substantially. Future im-

provements in the condition of the
stock will depend on decreases in
exploitation in both the recreational
and commercial fisheries, and on
improvedrecruitment. The stock s at
alowbiomass level andis considered
to be overexploited. '

Georges Bank

Commercial landings from the
Georges Bank region increased from
1,900 mt in 1976 to near record high
levels during 1980-1984(average of
3,800 mt per yr). Between 1985 and
1988, Iandings averaged 2,400 mt per
yr, butlandings then declined steadily
to approximately 700 mt in 1995,
Landings increased to 1,300 mt in
1996 due to improved recruitment.
No recreational catches have been
reported from this stock.

The NEFSC autumnbottom trawl

- survey biomass index declined from

the mid-1970s until 1991, when it
reached an all-timelow of 0.14 kg per

“... stock rebuilding
has been initiated,
[but] stock levels
remain well below
the historic average.”

tow. Since 1991, indices have in-
creased steadily, reaching 1.76 kg in
1996. However, current survey indi-
cesremain significantly below former
levels. i

Available data indicate that the
stock declined to record low levels in
the early 1990s, and was overex-
ploited. Since 1993, this stock has
benefitted from restrictive manage-
ment measures including direct effort
controls along withtemporal and spa-
tial expansion of closed areas. Al-
though there is some evidence to sug-
gest that stock rebuilding has been
initiated, stock levels remain well
below the historic average.
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o “Strong year classes 3 ".
;- in992; and.1994 have
o ;2 resulted ln a gradual

rebuulding of stock
biomass...

Southern New England-

Middle Atlantic

‘Commercial landings from the
Southern New England to Mid-At-.

lantic area increased from roughly
4,000 mt in the mid-1970s to over
11,000 mt in 1981. Recreational

catches were not estimated before  °

1981. Commercial landings have
since declined steadily, while recre-
ational catches increased from 1981

" to 1985, and then declined. Com-
"* .bined recreational and commercial -
‘landings decreased to 2,800 mt in

1994 the lowest in"the 1979-1996

time series. Since then, combined
landings have increased slightly, to

3,300 mt in 1995-1996.

The NEFSC spring bottom trawl

 survey bxomass index shows trends
- -similar tothose for commercial land-

ings since about 1975, increasing

through 1981 and thereafter declin-
“ing. The 1993 survey index value was

the lowest in the 29-year time series.
The commercial CPUE index (for
Tonnage Class.3 otter trawlers) de-
clined from the 1964-1983 average of
2.7 mt per df to only 0.6 mt per df in

- 11993, the lo“cst in thc 1964 1993

time series:’

. F:shmgmonahtycshmatedfrom
surplus production modelling (AS-
PIC) averaged 1.2 (65% exploitation
rate) from 1984-1995, exceeding fish-
ing mortality rates associated with
the overfishing: definitions for this

stock (F,,, = 0.21,'17% exploitation
rate, F,, = 0.46, 3% exploitation

rate). Fishing mortality is estimated
to have declined to 0.36 (28% exploi-
tation rate) in 1996.

. " Stock biomass (age 1+) gradu- -

ally declined from 39,000 mt in 1981

Page 83

- 7
=
B
6
—_ .
o
S: 5 §
: - ~
S 3
2 -4 8
g’ §
2 -3 S
k] 2
s L2 £
£
s L N -1 9
Autumn Survey Index ~ . .“‘\-/
O LTV Ty LR A l"jﬁ LB § 'Aﬂl L 0
962 64 66 68 707274 76 78 80 82 84 86 88 0 92 94 96 98
Year

Table 11.2° Recreational catches and commercial landings (thousand metrie tons) -

: Year ; )
Cate”gory 1977-86 1987 l988 1989 I990 1991 1992 1993 1994 1995 1996
C Average ' }
U.S. recreational - - - - - - - - - - e .
Commercial . B
United States 33 26 28 19 19 18 18 17 09 07 13
Canada <0.] <0.1 <0.] <0.1 <0.] <0.] <0.1. <0.1:<0.] <01 <0.1
Other . -

Total nominal catch3.3. 2.6 28 19 19 18 I8 17 09 07 .13

Summany Statue
Long-term potential catch =  Unknown
SSB for long-term potential catch = - Unknown
Importance of recreational ﬁshery = Insignificant
Management ' =, ‘Multispecies FMP -
Status of exploitation = "+ .Overexploited
Age at 50% maturity = . 1.9 years (both sexes)
Size at 50% maturity = ' -25.6cm (10.1 in.) male
T .249cm(98m)fcmalcs
1§ Assessment level = Index - '
-J Overfishing definition = 20% MSP

Fishing mortality rate corresponding
to overfishing definition

]

F,p,, = 0.37

'M=020 F, =017 F_, =03 F, = Usknown

may 19%
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to a record low level of 8,500 mt in

. ."1992: Strongyear classesin1992and -
. - 1994 havé resulted.in a gradual re- -

_ building of stock. biomass to 18,000

E _.mtin 1996.. However, stock biomass

remains low relative tohistoric levels
and the stock remains overexploited
relative to the ASMFC overfishing
definition.

For further information

Almeida, F.P. 1989. Allocation of
recreational catch statistics using
MRFSS intercept data and applica-
tion to winter flounder. NOAA
Tech. Memo. NMFS-F/NEC-13.

ASMFC Winter Flounder Technical

. Commitiee. 1998. Assessment of
the Southemn New England/Mid-
Atlantic and Gulf of Maine winter
flounder stocks. ASMFC Winrer
Flounder Technical Committee
Doc. 98-01.

Foster, K. L. 1987. Status of winter
flounder Pseudopleuronectes amer-
feanus stocks in the Gulf of Maine,
Southem New England and Middle
Atlantic areas. Woods Hole, MA:
NOAA/NMFS/NEFC. NEFC Lab.
Ref. Doc. 81-06.

Gabnriel, W.L. 1985. Spawning stock
biomass per recruit analyses for
seven northwest Atlantic demersal
finfish species. Woods Hole, MA:
NOAANMFS/NEFC. NEFCLab.
Ref. Doc. 84-04,

Gabriel, W.L.and K.L. Foster. 1986.
Preliminary assessment of winter
flounder (Pseudopleuronectes
americanus Walbaum). Woods
Hole. MA: NOAA/NMFS/NEFC.
NEFC Lab. Ref. Doc. 86-16.

NEFSC [Northeast Fisheries Science
Center]. 1996.21st Regional Stock
Assessment Workshop (21thSAW)
Stock Assessment Review Com-
mitiee (SARC)consensus summary
of assessments. Woods Hole, MA:
NOAANMFS/NEFSC. NEFSC
Ref. Doc. 96-05d.
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1962 64 66 68 70 72 74 76 78 80 82 84 86 88 90 92 94 96 98

Year

Spring Survey Index

‘0

Table 11.3  Recreational catches and commercial landings (thousand metric tons)

Year

Category
Average

1977-86 1987 1988 1989 1990 1991 1992 1993 1994 19951996

U.S. recreational 3.8 31 34 18

Commercial
United States 78 52 43 37
Canada <0.l <0.1 <0.1 <0.1
Other . - - .
Total nominalcatch 116 83 7.8 5.5

1.1

4.2

<0.1

5.3

12 04 05 06 07 06

48 38 30 22 26 28
<0.] - - . .

6.0 42 36 28 33 133

'1981-1986

Summary Status

Long-term potential catch

SSB for long-term potential catch
Importance of recreational fishery
Management

Status of exploitation
Age at 50% maturity
Size at 50% maturity

Assessment level
Overfishing definition

Fishing mortality rate corresponding

to overfishing definition

M =020 F, =022

wonounon

F

Unknown

Unknown

Significant

Multispecies FMP

FMP for Inshore Stocks

of Winter Flounder (ASMFC)
Overexploited

3.3 years, males.

3.0 years, females

29.0 cm (11.4 in.), males
27.6 cm (10.9 in.), females
Surplus production model
20% MSP (NEFMC)

40% MSP (ASMFC)

Fop = 0.46 (NEFMC)
F,p, = 0.21 (ASMFC)

= 054 F, = 036
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Wmdowpanc or sand flounder,

: Scophrha?mus aquasus. isathin-bod- |
. .ied; lefi-handed -flatfish - distributed
: ~onthenorthwest Atlaritic continental |
- - shelffromthe Gulfof St. Lawrenceto °
.’ Florida. This spccxes inhabits large

estuaries and-is also commercially

- abundantin waters less than 56 m (30
. fathoms) on Georges Bank and in’

Southemn New England. Sexual ma-

turity occurs between ages 3 and 4."_
Spawning occurs from April through
December in Mid-Atlantic Bight wa--

ters, with peaks in May and October; -
and during summer on Georges Bank,

, ‘whcrc peak activity occurs -in July
) and August,

No stock structure mformatnon ls

"'avallablc. Therefore, a.provisional .
an'angemcnt hasbeen adoptcd which
" recognizes two stock areas based on
apparemdnﬂ'ercnces in growth, sexual
* maturity, and abundance trends be-

tween fish from Georges Bank and
Southern New England. The propor-
tions of total landings contributed by
the Gulf.of Maine and Mid-Atlantic
areas are low (less than 7%), so data -
from these areas afe combined with-
those from Georges Bank and South-
emn New England respectively.

The pnncxpal commercial fish-
ing gear for windowpané flounder is

the otter trawl, Recreational and for- -

eign catches are insignificant. This

species is managed under the New.
- . England Fishery Management Coun- .
~cil's:Multispecies Fishery Manage- . °

ment Plan..Management measures

- .- Commercial exploitation of win:
dowpane flounderbegan during 1943-
1945, and until 1975, windowpane .

o
include a.moratorium on permits, .
days-at-searestrictions, time/areaclo- -
- sures.’and gear restrictions.”.”

Windowpane

NOAA Fisheries
NEFSC Photo Archive
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1

Metric tons (000's)

Stratified Mean Catch / Tow (kg)
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1962 64 66 68 70 72 74 76 78 80 82 84 86 88 90 92 94 96 98
Year

Table 12.1  Recreational c'axches'éh_&i_c__oip&-;crciéﬂ- la}\dihgs (_ihoixs'apd métric tons)

-5

Yur

Category
Average

1977-86 1987 1988 1989 l990 1991 1992 1993 1994 1995 1996

U.S. recreaiiona! - - - -
. Commercia:

United States 0.9 14 14 16

. Other

'Totalnommalcal;h 09 14 14 16

129 18] 12 . 03,07 07

29 L5 12 03, 07 0.7

-"}" - -

Long-tcrm potentlal catch

.. SSB for long-term potennal c'atch

:lmponance of' rccrcanonal ﬁshcry .
- 'Management o :
" Status of exploitation.

Age at 50% maturity
Size at 50% matum)

: Assessment lev el

Overf'shmg deﬁnmon

Fishing monality rate corresponding

to overfishing deﬁmtlon
. M Unknown

Y Mult:spec:cs FMPv

-, Fully cxploxted
©.3.0.Years -

: ,~22 2 cm (8.7i in, ), males

: '.22 5 cm (8.9 in. ). fcmalcs
- ;lndex ‘. T

Woll Bon s s R

I

¢ survey index falls withinithe
" lowest quartile of the ume series

F ==Unknown g _., = Unknown F,,,

Unknown
Unknown

3-year movmg#avcrage -;: N
of NEFSC autumn bottom trawl

N/A~

= Unknown

“...until 1975, window-

+- pane was. harvested as

part of an indtstrial
fishery.”

was harvested as part of an industrial
fishery. Landings records for this
species date back to 1975, at which
time landingstotalled 2,000 mt. Land-

. -ings reached a peak of 4,200 mt in

1985 and then fluctuated between
2,000 mt and 3,700 mt during 1987-
1991. . Subsequently, landings de-
clined sharply and have averagedless
than 1,000 mt annually since 1994,

Gulf of Mainé-
Georges Bank

Since 1991, approximately 75%
of the total windowpanelandingshave
been harvested from the Gulf of
Maine-Georges Bank area. Follow-

- ing a 1991 record high of 2,900 mt,

landings declined to a record low in
1994 (300 mt) and then increased to
700 mtin 1996. High landings during

“NEFSC autumn
bottom trawl
survey indices,
although highly
variable, have
declined since 1984.

the early 1990s probably reflect an
expansion of the fishery to offshore
areas, as well as the targeting of win-
dowpane flounder.as an altemative to
depleted groundfish stocks. NEFSC
autumn bottom trawlsurvey indices,
although- highly variable, have de-
clined since 1984, The stock is con-
sidered to be fully exploited and at a
medium biomass level.

.o
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" “During 1991-1993,
landings from this

area were only 25%

of those from the Gulf :

-of Maine-Georges
Bankregion,” .

| “Southern New England-

M|dd|e Atlantic )

Commerclal landmgs from -this.

region exceeded those from the Gulf

- of Maine-Georges Bank region dur-
- ing 1980-1984 and reached a fecord-
- high of 2,100 mt in 1985. Landings
“have'since declined from 1,200 mtin
198810 a record low of 100 mt in -~
:71995. "During 19911993, landings -
* from this area were only 25% of those -
 from the Gulf of Maine-Georges Bank -
“region. NEFSC autumn bottom trawl -
© survey indices have declmcd since -
*: the early 1980s’ to record low levels.
"The stock is considered to be overex-
“*ploited and at a low biomass level.

' For further information

 Bigelow, HB..'and W.C. Schroeder.

1933, Fishes of the Gulf of Maine.
Flsh Bull.. L S Fxsh W, ldI Serv.
74:83.

~ Mocore, E.L. 1947. Studxes on the )

" marine resources of Southern New

. England, VI: The sand flounder,
~Lophopsetta aquosa (Mitchill); a

“general study of the ‘species with

" special emphasns on age determi-
_nation.by meafs of scales and .

otoliths. Bull. Bmgham Oceanogr
Collect. 11(3):1-719.

" Morse. W.W. and K.W.Able. 1995.
Distributionand life hlslory of win-
dowpane. Scophrhalmus aguosus,

" off the northeastern United States.

Fish. Bull., LS. 93: 675-693.
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Tablé 12.2- Recreational catches and commercial laridings (lhous'an{i m'gtric tons) . .
. i Year * Coe ! L :
Ny Cltegory ) 1977-86 1987 1988 1989 1990 1991 1992 1993 l994 1995 1996
o ‘ Avengc : . AU
U.S.recreational - . - - - e R -

Commercial . = . . ' »
" UnitedStates 09 .09 1.2 L1 09, 08..06 05 02 01 .02
Other R R

Total nominal catch 0.9 © 09 127 117 09 08 ‘;’0.6 05 02, 01 02

Scawmq 5’(4&(4
: rLong-tcrm potcm:al catch =" Unknown ~
SSB for long-term potential catch = " Unknown = . 7
‘Importance of recreational ﬁshery =  Insignificant L
:Management = ' Multispecies FMP
:Status of exploitation = Ovcrcxploxtcd
-Age at 50% maturity =" 3.0 years ‘
Snzc at 50% matumy = 2L5cm(8.5in.), malcs _
: " 212em (84 m) fcmales
Assessment lcvcl = Index ’
-Overfishing definition = 3.yearmoving avcrage .
o R of NEFSC autumn bottom
R © trawl survey index falls wnhm
" the lowest quamle B
SRR ) 'ofthc txme series
Fishing montality rate corresponding | '
to overf shmg dcfmmon = N/A

M= “qupqwn F..=Unknown F_,.= Unknown ° Fn'm'Unkl;own



by J. Idoine

Goosefish, also called monkfish
or angler, Lophius americanus, range
" from the Grand Banks and northem
Gulf of St. Lawrence south to Cape
" Hatteras, North Carolina. Individuals

may be found from inshore areas to

.depths greater then 800 m (435 fath-
oms). Highest concentrations occur
between 70-100 m (38-55 fathoms),
and in deeper water at about 190 m
(100 fathoms). Seasonal migrations
occur and appear to be related to
‘spawning and food availability.

The goosefishhasbeen described
as mostly mouth with a tail attached,
and reports of goosefish eating prey
almost as big as themselves are com-
mon. Growthis fairly rapid and simi-
lar for both sexes up to age 4 and
lengths of 47 to 48 cm (19 in.). After
this, females grow a bit more rapidly
and seem to live longer, about 12

_years, reaching a size of slightly more
than 100 ¢cm (39 in.). Males have not
been found older than age 9, with few
older than age 6. Males reach total
Jengths of approximately 90 cm (35
in.).

Sexual maturity occurs between
ages 3 and 4. Spawning may take
place from spring through early au-
tumn (depending on latitude). Fe-
males lay a nonadhesive, buoyant
mucoid egg raft or veil which can be
aslargeas 12m(39ft)longand 1.5m
(5 ) wide. Incubation ranges from 7
to 22 days, after which larvae and
juveniles spend several months in a
pelagic phase before settling to. a
benthic existence at a size of about 8
cm (3 in.).-

Data to definitively distinguish
separate stock units of goosefish are
unavailable. Assessment informa-
tion is currently summarized for the
“Northem Region™ (Gulf of Maine
and northern Georges Bank) and the
“Southem Region™ (southem Georges

Bank and Middle Atlantic) based on
significant differences in recruitment
pattems. The species is not under
management in federal waters. A
management plan is being developed
by the New England and Mid-Atlan-
tic Fishery Management Councils.
Total landings (live weight) re-
mained at low levels until the mid-
1970s, increasing from a few hundred
mt annually to around 6,000 mt in

1978. Landings remained stable at -

between 8,000 and 10,000 mt until
the late 1980s and then increasedtoa
peak level of 26,800 mt in 1995-
1996. Landings began to increase in
the north (Gulf of Maine and northem
Georges Bank) in the mid-1970s and
in the south (southern Georges Bank
and the Mid-Atlantic) in the late
1970s. Most of the increase in land-
ings in recent years has been from the
southemn region.

Totallandings pattemsare driven
primarily by landings of ‘goosefish
tails. From 1964-1972, the only re-
corded parts were tails (unclassified).
Much of the fish caught went to shack
(unreported) until the mid-1970s.
From 1964-1975, reported landings
of tails rose from 20 mt to 600 mt
(landed weight). Landings then in-

creased to 2,300 mt in 1980 and to’

6,500mtin 1996. On aregional basis,
mosttails werelanded fromthenorth-
em region in the 1960s (75-90%)
through to the late 1970s (74% in
1978). From 1979 to 1989, landings
of tails were about equal from both
regions. In the 1990s, landings from
the southernregion beganto predomi-
nate and now provide over 60% of the
tails,

Several market categories were
added to the system-in 1982, Tails
were divided into large (> 2.0 lbs),
small (0.5-2.0 1bs), and unclassified
categories. At the same time, a mar-

ket developed for livers. In 1989,
unclassified round fish were added
and in 1991, peewee tails (< 0.5 1bs)
and cheeksappeared. Finally,in 1992,

belly flaps were also recorded.

The increase in landings of livers
is especially -notable, increasing
steadily from 10 mtin 198210 600 mt
in 1996. During that time, ex-vessel
prices for livers rose from an average
of $0.97/1b to over $5.00/1b, with
seasonal variations ashigh as $19.00/
Ib. For whole or unclassified round
fish, landings averaged over 400 mt
during 1991-1993. In 1995, prelim-
inary estimates of landings of round

fish rose to over 2,600 mt, and then .

dropped offtoalittieover 1,000 mtin
1996. The relatively large rise in the
tonnage of peewectailslanded isalso
significant, The increase from 40 mt
in 1991 t0 400 mt in 1995 (at <0.5Ib
pertail) represents a large increase in
numbersof fishlanded, most of which
are below median length at maturity.

Landings (live wt) from Cana-
dian waters (NAFO Subdiv. 5Zc¢) are
only available from 1986 onwards,
but show a rapid rise from about 300
mt in 1986 to a peak of 1,600 mt in
1990. Annual landings have since
declined to around 400-500 mt from
1992-1995; and in 1996 Canadian
landings dropped to less than 200 mt.

The NEFSC autumn bottom traw!]
survey biomass index has declined
sharply over the last 15 years. (The
average catch per tow overthe last 10
yearsis0.78 kg, compared toan aver-
age value of 2.24 kg per tow during
1963-1986. Since 1987 the survey
index has been less than 1.0 kg per
tow and in 1996 was 0.74 kg, the third
lowest on record. Additionally, the
average size of goosefish caught in
the survey has decreased in almost all
areas. For both regions, fishing mor-
tality inrecent years has exceeded the
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“: “icanus.

“The relatively Iarge
rise in the tonnage ©
of peewee tails landed
is also significant
'...[and]represents a
large increase
in numbers of fish -

landed...”

".

' overf' shmgdeﬁnmonlevel 'whlle sur-g i
. Vey.index values fall below levels at
) “thh ovcrﬁshmg isdefi ncd to occur.

. This resource is overexploited andat™

. low Jevels of abundance.
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. ‘Métric tons -quo's )

1962 64 66 68 1o 72 74 76 78 80 82 84 86 20 90 92 9496 98°
, Year ' )

'Stratified Mean Catch / Tow (kg)

Table 13.i Recreational catches and commcrpial landmgs (thou'ggnq ~men_'ic tons)

1 B C.lte}gory

" Yesr

" Average . - -

. 1977-86 1987 1988 1989 I990 1991 1992 1993 1994 19951996

u. Shr-eclrc‘a(.lonal <0.1 .
Commercnal

<01 <01 <0.1

9.5 149

<0.1

129

S0 <01 <01 <01 .01 <0

"United States . 7.0 8.7 155 208 257 229 264 266
Canada '<01° 07 09 1.2 16 10 05 04 .05 04 02
- ||  Other - S S L R
* | Total fominal catch 7.0 9.4. 104 161 1457165 213 261 234.268 268
A Samnwu; Stam
‘ Long—term potenual catch = Unknown
SSB for long-term potential catch = ‘Unknown .
lmponance of rccrcanonal fishery = Insignificant
,Management = . FMP under dcvelopment ,
Status of cxploxtauon = Overexploited ..
Agc at 50% matunty = . 3 years, males
. 4 years, females.
_szc at 50% maturny .= 37cm(14.6i in.), males ~
. 49cem (19.3 m ), fcmales :
: Asscssmem level _ = Index
) Qv_erﬁshmg definition = 'Thrce-year movmg avcragc
LT T o . autumn survey wcxght per tow
_falls below the 33rd percentlle
o 4 ;ofthc time series, 1963 -1994,
e : or Fexceeds F, . .
Fishing mortality rate corresponding .
1o overfishing definition = FMM = 0.05 Northern Region
T o A R I-‘“Wm,ld 0.14 Southern Region
"IM=0.20 F,,= Unknown "F_.= 020 | = Unknown
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Scup or porgy. Stenofomus
chrysops, occur primarily in the Mid-
Atlantic Bight from Cape Codto Cape
" Hatteras. Seasonal migrations occur
. during spring and autumn. In sum-

mer, scup are common in inshore -

waters from Massachusetts to Vir-
._ginia, while in winter, scup are found
- in offshore waters between Hudson

Canyon and Cape Hatteras at depths.

ranging from 70 to 180 m (38 to 98
fathoms). Sexual maturity is essen-
tially complete by age 3 at a total
length of 21 c¢m (8.3 in.); spawning
occurs during summer months, Al-
though agesup to 20 years have been
reported. recent catches have con-
sisted of largely immature fish, ages
0-2 (<7 in.) Scup attain a maximum
length of about 40 cm (16 in.). Tag-
; gingstudies have indicated the possi-
bility of two stocks. one in Southern
New England waters and the other
extending south from New Jersey.
However, because the separation of
stocks is not well-defined spatially,
this separation is not used here. -

The principal commercial fish-
ing gear is the otter trawl. Recre-
ational catches are significant. The
fishery isnowmanagedunder Amend-
ment 8 to the Summer Flounder Fish-
ery Management Plan (now the Sum-
mer Flounder, Scup, and Black Sea
Bass Fishery Management Plan).
Management measuresinclude mora-
torium permits, gear and minimum
size restrictions, commercial quotas
and recreational harvest limits, and a
fishing mortality rate reduction strat-
egy.

Total landings have declined
from an annual average of 10,900 mt
in 1977-1986 1o only 3,500 mt in
-1995-1996, with markedly .reduced

Scup with butterfish

landings reported in both commercial
and recreational fisheries. Commer-
cial landings from all countries fluc-
tuated between 18,000 and 27,000 mt
annually between 1953 and 1963, but
declined to about 4,000 mt during the
early 1970s. Landings then steadily
increased, reaching a peak of 9,800
mt in 1981 before falling to a record
low level (2,500 mt) in 1996. Land-
ings by distant-water fleets peaked at
5,900 mtin 1963, but declined to less
than 100 mt per year after 1975.
Most of the increase in landings
during the late 1970s was due to in-
creased fixed-gear and otter trawl
catchesinthe Southem New England-
New Jerseyarea. The Virginia winter
trawl fishery, which produced land-
ingsin excess of 5,000 mt in the early

: NOAA Fisherles
NEFSC photo by Brenda Figuerido

1960s, has averaged less than 350 mt
in the past 10 years. _

Recreational catches have ac-
counted for 20 - 50% of the annual
total during the past ten years. The
1995 recreational catch (600 mt) was
the lowest in the 1979-1996 time se-
ries and the 1996 catch (1,000 mt)
was the second lowest.

Spawning stock biomass has de-
clined since 1990 to a record low in
1995-1996, the lowest observed in a
1984-1996 exploratory age-structured
analysis. NEFSC spring and autumn
bottom trawl survey biomass index
values for recent years are among the
lowest on record and indicate sub-
stantial declines in abundance from
1970s levels. Recruitment at age 0
also declined to a record low level in

1
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« . the five most recent
years include. the four
lowést: Values
~ofage 0 abundance
in the time series.”

1996 in the age-structured analysis; _

. _the five most recent years i mclude the ..
: ’-:_.fourlov»est valuesof ageOabundance, L
“in the time senes )
L Fxshmgmonaluyrateshavcbeen

very high durmg the’ past ten years,

- -dbove 1.0 (58% cxplonanon rate) be-
w.ecn 1984-1996: These. rates are far -
“in excess of the: brologrcal reference

zpornts and the overf' shmg dcf nition

. level (F, -0 24, 19%. explouanon,' '

rate). The stock is overexploited and

- . atalowbiomasslevel. Intheabsence

3 strong\carclasses,contmuedhrgh .
‘ explonatronlevelsmll leadto further *

declmes in SSB

. For‘furtner“infe'rma'tion o
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NEFSC [Northeast Fxshenes Science '
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Northeast Regional Stock Assess- o
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© Assessment’ Review ‘Committee .
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'sessments,” Woods Hole, MA:
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Stratified Mean Catch / Tow (kg) -

——r—r—rr—vr 0

Total nominal catch10.9 89 7.6 6.2

6.2

1966 68 70 72 74 76 78 80 62 84 86 88 90 92 94 9 9% .
; ' . Year o
JTable 141 Recreational catches and commercial landings (thorisand metric tons) o
" : . : — Year_ ‘ .
-Category 1977-86 1987 1988 |9r9 1990 1991 1992 1993 1994 1995 1996
T Aven:e . ) . ..
quss. meauonu 728 19 28 ""1.9‘ 377720 14 12 06 10
Commemal . Lo . T e o - P
UnitedStaies 82 61 57 37 43 69 60 45 41 :29 25
Canada . e - - - - - - '-' . . -
. Other - P2 S I

fr1o79-toss -

Lon g-term potennal catch

SSB for long-term potermal catch
lmportance of. recrcatrona] ﬁshery
Managcmcm .

Status of explonanon
Age at 50% matunty

Assessment levcl

Overfishing definition

' Fishing mortahty raté corresponding .

to overfishing definition

M =02 F, =014

Smmm/ .S’tam e

* 10,000 to 15 000 mt
: Unknown o
-Major *

- 'Summer Flounder, Scup and
* Black Sea Bass-FMP
“Overexploited : -

© 2 years (both sexcs)

nc

Fo, = 028 F

‘F

" F, =024

106 8.0 59 53 '35 35

15.6 cm (6.1 in.),. males

- 15.5 cm (6.1 m) fcmales

Index

>l-o

19%



Black sea bass. Centropristis
striata, occur along the entire U.S.
Atlantic coast. Two stockshave been
recognized, one north and the other
south of Cape Hatteras, North Caro-
lina. The northern groupwintersalong
the 100 m (55 fathom) depth contour
off Virginia and Maryland, and then
migrates north and west into inshore
" waters, where it becomes associated

with structured bottom habitat (reefs,
oyster beds. wrecks).
. Spawning begins in March off
North Carolina and occurs progres-
-sively later (until October) further
north. Most black sea bass begin life
as females and later transform into
males, and most individuals (both
sexes)atiain sexual maturity by age 3.
Transformation from female to male
generally occurs between ages 2 and
5. Femalesarerarely found older than
8years(>35cmor 14in.), while males
may liveup to 1§ years (>60 cm or 24
in.). Black sea bass are omnivorous,
feeding on crustaceans, molluscs, echi-
noderms, fish, and plants,
The principal commercial fishing

gears used to catch black sea bass are -

ottertrawlsand fish pots. Recreational
fishing is significant. Black sea bass
are managed under Amendment 9 to
the Summrer Flounder Fishery Man-
.agement Plan or FMP (nowknown as
- the SummerFlounder, Scup, and Black
Sea Bass FMP) developed in 1996.
Management measuresunderthe FMP
include a moratorium program, gear
restrictions and minimum fishsizes, a
coastwide commercial quota and a
recreational harvest limit,

Total catch increased in 1996 to
4,100 mt, up from 3,500 mt in 1995.
Commercial landings north of Cape
Hatteras fluctuated around 2,600 mt

Black sea bass at the pler

from 1887 until 1948, when landings
increased to 6,900 mt. Landings
peaked at 9,900 mt in 1952, declined
steadily to 600 mt in 1971, and then
increased to 2,400 mt in 1977. Be-
tween 1980 and 1993, commercial
landings ranged from 1,100 to 2,000
mt, and averaged 1,500 mt per year.
Landings declined to 900 mt in 1994
and 1995 and thenrose to 1,500 mt in
1996. There has been no foreign fish-
ing on this stock other than for a re-
ported catch of 1,500 mt by distant-
water fleets in 1964, .
Estimated recreational landings,
occurring primarily in the middle At-
lantic states, are comparable in mag-
nitude to those from the commercial

NOAA Fisheries
NEFSC photo by Brenda Figuerido

fishery. Recreational landings have
averaged 2,100 mtperyearsince 1979,
and have accounted for 31-87% of the
total annual landings of black seabass.
Recreational landings in 1996 were
2,600 mt, 64% of the 1996 total.
The NEFSC spring bottom traw]
survey biomass index increased dur-
ing the early 1970s, peaking in 1977,
but declined sharply between 1979
and 1982 to record-low levels. The
index modestly increased during 1985
to 1988, fluctuated around that level
until 1993, andthen again declined 1o
atornear record lows. Young of year
(age 0) indices from the NEFSC au-
tumn bottom trawl survey indicate that
above-average year classes occurred
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.'M'usi'cl\ JA. anduL.:P Mcrc.cr 1977.

Seasonal distribution of black sea
. bass. Centropnsns smata, in the
. Mid-Atlantic Bightwith comments

.on the ‘ecology of ﬁshencs of the .
. species. Trans. Am. Fish. Soc. .’

106(1); 12-25.
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- Center]. 1997. [Repon of the] 25th
Stock Assessment Workshop (25th ..
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1985 an '-'1986 lndex values.-for-.-’;
1994 and 1995 were the hng,hcst since...
1986 ‘bittthe’ 1996 Value was we]l

: Snz;c_ompos:hondatafromcom:T‘."
ercial-landings: indicate that black.
sea | bass Tecruit fully to the. trap and .,
AR tmwl ﬁshcnesbyagesZand3 respcc- :
“ively.

T Although dcﬁnmvc estimates of ..
Lo 'ﬁshmgmortaht) are not available for M )
_ - 1996, itappears to have been grcatcr’

" than 1.0 (58% exploitation rate) in -
rcccmyears Inaddition,recent CPUE;

- “indices have been moderate to low, .’
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Year .
Table I-S‘.l fRe“cré.aiional aqd' éommércial lihdings (thousand tfaet‘ric'toils) ‘
) o ' an :
. Category ~ 197786 1987 588 1989 1990 1991 1992 1993 1994 1995 1996
s Average <=
US. recreational  2.1'° 09 12 15 13 “1.9 - 1,.1{ 2.0 '_'i.4 "i_.é" 26
"Commercial . - o o A
< UnitedStates ' " 1,7 19 .19 13 16 13 14 14 09 09 15
Canada T e e e e e e e e .
Other, N . - - == . L R
Total nommal caich3.8° 2.8 ° 31 28 ‘29 32 26 _‘3.4._‘2.3 35 4
'1979-1986 _ ;
: Smmy'swm a
'Long-termpotenhal catch = Unknown )
-SSB for long-term potenual catch .= . Unknown -
lmponanccofrccreatlonal fishery = . Major = |
Managcmcnt = . Summer Floundcr, Scup, and
) . Black Sca Bass FMP
' lStatus of exploxtatxon = "Overexploited
Age at 50% maturity = 2years
'Slze at SO% magumy ' = 19.0cm(7:5in), males
’ , 19 1em (7.51n), femalcs
Assessmentlevel C = Index ..
Ovcrﬁshmgdcﬁnmon o =" 'F_
F|shmg mortality rate corrcspondmg _ .
to ovcrﬁshmg definition = F_=029
M = 0.2 F,, = 018 F,, = >1.0



The ocean pout, Macrozoarces
americanus,isademersal eel-like spe-

cies ranging from Labrador to Dela--

ware that attains lengths of up to 98
cm(39in.)and weightsof 5.3kg(14.2
Ib). Ocean pout prefer depths of 1510
80 m (8 10 44 fathoms) and tempera-
tures of 6°to 7°C (43°to 45°F). Tag-
ging studiesand NEFSC bottom trawl
survey data indicate that ocean pout
donot undentake extensive migrations,
but rather move seasonally to differ-
ent substrates. During winter and
spring. ocean pout feed over sand or
sand-gravel bottom and are vulner-
able to otter trawl fisheries. In sum-
mer. ocean pout cease feeding and
movetorocky areas, where spawning
occursin Septemberand October. The
demersal eggs are guarded by both
parents until hatching. During this
period. 6cean pout are notavailableto
- commercial fishing operations. Typi-
cally. catches increase when adults
return to their feeding grounds in late
autumn and winter. The diet consists
primarily of invertebrates, with fish
being only a minor component.
Stock identification studies sug-
gest the existence of two stocks: one
occupyingthe Bay of Fundy-northem
Gulf of Maine region east of Cape
Elizabeth, and a second stock ranging
from Cape Cod Bay south to Dela-
ware. The southemn stock is character-
ized by faster growthrates, andto date
has supported the commercial fishery.
The principal fishing gearusedto
catch ocean poutisthe ottertrawl, and
the fisheny occurs primarily between
December and May each year. Ocean
pout are included inthe New England
Fishery Management Council’s
.Multispecies Fishery Management
Plan under the “nonregulated multi-

species” category. Total landings in
1996 were only 51 mt, the lowest
since 1963.

Commercial interestin ocean pout
has fluctuated widely. Ocean pout
were marketed as a food fish during
World Warll, and landings peaked at
2,000 mt in 1944. However, an out-
break of a protozoan parasite that
caused lesions on ocean pout elimi-
nated consumer demand for this spe-
cies. From 1964 to 1974, an industrial
fishery developed, and nominal
catches by the U.S. fleet averaged
4,700 mt. Distant-water fleets began
harvesting ocean pout in large quanti-

_tiesin 1966 and 1otal nominal catches

peaked at 27,000 mtin 1969. Foreign
catches declined substantially afier-
ward, and none have been reported

- since 1974.

" NOAA Fisheries
'NEFSC photo by Brenda Figuerido

F

United States landings declined
to an average of 600 mt annually dur-
ing 1975 to 1983. Catches increased
in 1984 and 1985 to 1,300 mt and
1,500 mt respectively, due to the de-
velopment of a small directed fishery
in Cape Cod Bay supplying the fresh
fillet market. Landingshavedeclined
more or less continually since 1987 in
spite of continued market demand. In
recent years, landings from the south-
em New England/Mid-Atlantic area
have continuedtodominatethe catch,
reversing landing patterns observed
in 1986-1987 when the Cape Cod Bay

“fishery was dominant.

From 1968 t0 1975 (encompass-
ing peak levels of foreign fishing and
the domesticindustrial fishery), com-
mercial landings and the NEFSC

- spring bottom trawl survey biomass
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southern New

England/Mid-Atlantic
:area have continued -

to dominate the catch;, “] - [e= ;
reversing landing | { Y| ,"\ N 2.
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Cape Cod ‘Bay ﬂshery g 151 1- } ) “ 1 | g -
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kg pér tow, rcspectwely, in 1975.

“"Between 1975 and 1985, survey indi-

ces increased 1o record high levels, .
.~ peakirig in 1981 and 1985. Since

Year

Table l%.! Recreaiion'al and commercial landings (thousand metric tons) .

: y : - Year~
- 1985. survey catch per tow indices Category ~ 197786 1987 1988 1989 1990 1991 1992 1993 1994 19951996
- *have gcnerall\ declined, and are pres- T Average :
_-j eml> below the lorig-term survey av-. — _ —
.t cragc(3 9kgpenow),thc1996spnngx‘ - US. recreational  -° - - - - e e e e - 0.
Commercial )

sur\cy index (value was 2:1°kg per

) 08 22 18 13 13 14 05 02 02 01 01
. tow: ~The. populauon appears 10, be :

; United States

rs

33

¥}

- versity of Rhode Island. Master's

thesis.

- Cenada . - - - - .. - - e T - .
: O\crexploned and at a low bxomass - ' Other = - . . - . . I

]e\c] o . o "l Total nominal cach0.8 =~ 22 18 13 13 14 05 02 02 01 O0J

For further information - : , RS
" NEFSC [Northeast Fisheries Science Long-term potentialcatch =~ =" . Unknown

-Cehler].'l990.’ ;iqj'on ofthe Elev- SSB for long-term potential catch ~ = . Unknown.
enth Stock Assessment Woﬂ&shop -Importance of rccrcauonal fishery =" Insignificant’
(1th SAW), Fall 1990, "Woods Management .. - =~ Multispecies FMP
_ Hole. MA: NOAA/NMFS/NEFC, | Statusofexploitation = .Overexploited -

" NEFC Ref. Doc 90-09. " -Age at 50% maturity = Unknown -

Olsen. V. H., andMerriman, D. 1946. Size at 50% maturity' e
Studies on the marine resources of GulfofMame = 303cm (l l°9 f“')' males
southern New England, TV: The 26.2c¢m (10.3 in.), females
‘biology and economic importance - Southem NCW England = 31.9cm(12.6 in.), males
“of the ocean pout, Macrozoarces " ' 31.3cm (123 in. ). females

_ americanus (Blochand Schneider). Assessment ‘°V°1 _ = Index

" Bull. Bingham Oceanogr.’ Collec. Overfishing definition = . 3-year movingaverage of |

. 9:1-184. B R NEFSC spring bottom trawl

Orach-'weza F.L., 1975. Distribu- -+ survey index falls within -
“tion and abundance of ocean pout, S T o -!OWCSt quart.xle of the time series
Macrozoarces americanus (Bloch = || -Fishing mortality rate corresponding e
and Schneider). inihe western North - to overfishing definition = Unknown . ..

~ Atlantic Ocean. Kingston, R1: Uni- :M = Unl{nown ' "F = Unknown 'F_,.= Unknown " F,,,,= Unknown

'Occan pout may havc athree-year egg dcvelopment period
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The white hake, Urophycistenuis,

occurs from Newfoundland to South-

em New England and is common on -~
muddy bottom throughout the Gulfof ..

Maine. Dcpth distribution of white
hake varies by age and season; juve-
nilestypically occupy shallower areas
than adults, butindividualsofall ages

tend to move inshore or shoalward i m“

summer, dispersingto deeper areasin
. winter. Most trawl catches are taken

at depths of 110 m (60 fathoms) or
more, although hake are taken as shal-
. lowas27m(15 fathoms)by gillnetting, -

Larval distributions indicate the
presence of two spawning groups in
the Gulf of Maine, Georges Bank and
Scotian Shelf region, one which
" spawnsindeep water onthe continen-

tal slope inlate winter and early spring
and a second which spawns on the
" Scotian Shelf in summertime. Popu-

lations in U.S. waters appears to be

supported by both spawning events,
but individuals are not distinguish-
able in commercial landings. White

hake attain a maximum lengthof 135 .

cm(53in.) and weightsofupto 21l kg
(46 1b), with females being larger.
Agesofmore than 20 yearshave been
documented. Juveniles feed prima-
rily upon shrimp and other crusta-
ceans, but adults feed almost exclu-
sively on fish, including juveniles of
their own species.

_The principal fishing gears used '

to catch white hake are otter trawls
and gill nets. ., Recreational and dis-
tant-water fleet catches have been in-
significant,and Canadiancatcheshave
generally been minor. The fishery is
managed under the New England Fish-
ery Management Council's Multi-spe-.
ciesFishery Management Plan (FMP).
Management measuresinclude amora-

White hake

torium on permits, days-at-sea restric-
tions, time/area closures, gear restric-
tions,and minimum size limits. Total
landings in 1996 were 3,700 mt, a
62% decline from 1992. -

U.S. landingshaveprimarily been .
taken in the western Gulf of Maine,

both incidentally to directed opera-
tions for other demersal species and as
anintended component in mixed-spe-
cies fisheries. Since 1968, the U.S.

fishery has accounted for approxi-

mately 90 percent ofthe GulfofMaine-
Georges Bank white hake catch. Ca-
nadian landings averaged 600 mt from
1977-1991 andthenincreasedto 1,700
mt in 1993, but have since declined to
former levels.

Total landings of white hake in-
creased from about 1,000 mt during

the late 1960s to 8,300 mt in 1985, .

Landmgs thendeclinedto 5,100mt in
1989, rose sharply t0 9,600 mtin 1992,

3
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NEFSC photo by Brenda Figuerido

and have since steadily declined to

levels not seen since the early 1970s. .

The increase throughout the 1970s

and early 1980sreflectsbotha gcneral :

increase m incidental catches associ-
ated with expansion of the New En-
gland otter trawl flect and an increase

_ indirected fishing effort. Small white
hake are difficult to distinguish from

red hake, Urophycis chuss, resulting:
in an unknown (but presumed small)

.degree of bias in reported nominal

catches,

survey biomass index fluctuated about
arelatively highlevel duringthe 1970s
and 1980s but has declined in recent
years. The mostrecent 3-year average
ofthe NEFSC autumn survey biomass

) mdcx (6.5 kg per tow) is below the

current overfishing definition (25th
percentile ofa 3-yearmoving average
of NEFSC autumn biomass indices:

The NEFSC autumn bonom trawl
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“Recruitment has

varied considerably -; .

from 1.9 million fish in

1985 to 9.6 million fish

in 1992, with the 1994
level (5.7 million)

8.3 kgpertow)and is the lowest since

- 1968. Fishing montality peakedin 1988 .

-0 56 (39% cxplonatlon rate). dc-

rate) & Fjshmg tﬂonahty thrbughout
~ the? 198511 993 penod Has exceeded’
F (F—O 22 18% explontatmn rate)
Exploxtablé biomass has remained -
. -relatively stable since 1985, rangmg

 ffom 11:600 mt in 1987 toa peak of |

17 300 mtin 1993 Recrultmcnt has

. vane& corfsxderably from-1.9 million -

f'sh in 1985to9 6mllhon fshm 1992

: w:ththe 7 994 lqvel (5 7 mllhon) bcmg

abouta\er g'c;~ C e

«level and is ov erexploued -

TN L.

o For fﬁrihe'r'irifoirhétich

.ahé"\' M Py andRW Able 1989
Rt ne hakc. Ur oph)c:s lemus, in.
the Gulfof Mame Spawnmgsca-

sonaht) habnat fise, and growthin .
young of the year and telanonsh:ps .
xotthcouanShelfpopulatlon Can. ;

*J,720061:67: 1715 1724

g NEFSC [Northeast Flshcncs Scncnce

Cgrﬂer] 1995. Repon of the l9th
*Northéast Regnonal Stock-Assess-

“ment Workshop .(19th SAW).”

. "Woods. Hole.MA NOAA/NMFS/
- NEFSC. NEFSCRef Doc.'95-08.
Sosebee K.A.,L.O'Bnien,and L. C.
Hendrickson. 1998. Abpreliminary -
" analmcal assessment for white hake -
in the Gulfof Maine - Georges Bank
region. Woods Hole, MA: NOAA/
NMFS’\EFSC NEFSCRef Doc.

. 98-05.

Sde T

. .being:about average.”

B *TthulfofMamc-GcorgesBank e

Y white hake stockisat.a low, blornass a

-

R

- Metn’c tons (000's)
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Stratified Mean Catch / Tow (kg)

0 d=r=r~ rr T T T T 0

/1962 64 66 68 70 72 74 76 7880828486889092949698
i Year

N rate 17 - Recreational catches and commercial landings (thousand metric tons) . -

: Year_ i
- 1977-86 1987 1988 1939 1990 1991 1992 1993 1994 !995 1996
" Average

Catcgory

.U.S'. ‘Tecreational ?9.1_

<0.} <Ol <0.] - <0.1 <0.1, <0.1 <Ol <0.1 . <0| <0.1

Commercial - ce
" United States”  :5.6 58 48 45 49 56 84 75 ~48 43 33
Canada - ~ 06 06 05 06-05 06 11 1.7 10 05 04
Other . <01 <01 <0.] <01 . --"" - .« - [ o < =
‘[ Tow! nominal cacch62 64 "S53 S0 -55 62 96 9.1 58 48 37
: Lbng—.tc'rmpotcmial catch = 7,700mt
SSB for long-term potential catch = =" Unknown
' Importance of rccreatlonal fishery = Insngmﬁcant
-f Management " - =" MultispeciesFMP
‘f Status of exploitation = ' Overexploited, ~ ~
§ Age at 50% maturity = 1.4 years (both sexes)
*§ Size at 50% maturity = 32.7cem(12.9in.), males -
T 351 cm (13.8in.), females
N Assessment level = Sizestructured (DeLury)
Overfishing definition . = 3-yearmoving avc'rag'e »
Lo * . of NEFSC autumn survey
.- i ~* biomass index falls within
S ' lowest quamlc of thc umc series
~-M =020 .- F,, =013 F_ = 022 F, = Unknown



The cusk, Brosme brosme, is a

deepwater species that is found in*

. rocky, hard bottom areas throughout
the Gulf of Maine. Spawning occurs
. inspring and early summer; eggs rise

. to the surface where hatching and lar-
val ‘development occur. . Juveniles
move to the bottom at about 5 cm (2

in.)in length where they become sed- -
entary and rather solitary in habit.

Individuals commonly attain lengths
upto90cm (35in.) and weightsupto
9.0 kg (20 Ib). The stock structure of
cusk is unknown. Although little in-

formation is avaijlable for Gulf of .

- Maine fish, cusk from the Scotian Shelf

“"area are relatively slow growing and -

late maturing. Scotian Shelfcusk reach
amaximum age greater than 14 years

“and attain sexual maturity by ages 5 *

{males) and 7 (females).

- The principal fishing gears used .
tocatchcusk areline trawl, ottertrawl, . -

' gxll net, and Ionglme Fish caught by

these gears range in size from 35cm

(13.8in.)to 110e¢m (43.3 in.). Recre-
ational fishingisinsignificantand for-
- eigncatches are minor. The fisheryis
notundermanagement. Total catches

in 1996 were 700 mt, 30% lessthani in ,

1995, andthe lowestin the time series.
During the late 1960s and early
1970s, annual landings were relatively
stable at about 1,700 mt per year, but
increased in the late 19705 - carly
1980s, peaking at 3,800 mt in 1981.
Landings subsequently declined to
1.500 mt in 1988 and then increased
10 2,400 mt in 1992 before again de-
clining to only 700 mt in 1996, a
record low. Historically, 60%to 80%
of the U.S. catch has been taken from
the Gulf of Maine, but since 1993,

Cusk on deck

i

fandings from the Gulf of Maine and
Georges Bank have beennearly equal.
Almost all Canadian landings have
been taken on Georges Bank.

The 1996 U.S. total was 500 mt

. and accounted for 71% of the total

NOAA Fisheries
NEFSC photo by Brenda Figuerido

harvest. Canadian landmgs in 1996
were 200mt. Historically, ottertrawls
have accounted for between 50 and
87% of annual U.S. cusk landings.

~ During 1992-1994, the majority of the

landings were by bottom long line

——r— cmm—maa 1o we
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“Annual landings
have generally de: "
clined since 1981,

while survey. indices .
- of abundance have

... generally declined
since 1985. ”

.. 'gear.also known as line trawls. Otter
-trawls and-line trawls together ac- .

counted for most of thc landings dur-
ing 1995- 1996. .

Although the NEFSCautumn bot-
tom traw] survey biomass index has

‘fluétuated considerably, a declining

trend has been evident smcc the late
1960s. The index fellto a record low

}"._';'_ in 1995 and has since incréased only
- slightly. The.mean lengih of cusk
... caughtonthe surveyhasalsodeclined,
<+ “from a long-term average of 61 cm
:- during 1962-1993 to 38 cm during

1904 1996.
- Annual laridings ha\e generally

... detlinedsince 1981, w}ulesurveym-
~ dices of dbundance.hdve generally *
declinéd Since 1985 ‘The ratio.of "}
P landmgs 10; suney indices has been
e mcreasmg since..1986, implying i in-
. "creased explonauon The stock ap-
- .,pearslobe oxerexplonedandatalow -

B:gelow"-

1953:Fishes oTthe Gulf of Mainé, - -
Ry Fxsh ledl Serv T

Fzsh Buil"f‘
74; 53

O)dhém WS 1972 onlogy of -
Scotnan Shelfcusk, Brasmeb?asme s

lC\AFRes Biill;9: 85498.
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Table 18.1 . Recteational catches and commercial landings (thousand metric tons) -

Year

Cllégory
o . Average

1977-86 1987 1938

1989 199'0.,1'991 1992 1993 1994 19951996

US. recreational <0.1 <01 <0.1 <0.1 <0.] <Ol <0.1 <0.1 <0.1 <0| <0|

M= Uhkpdv\rp ’ Fu = Unknown

"F,.,=Unknown™ F._

Commercial . . . .
United States 1.7 14 1.1 12 15 l6v 14 1.1, 08 0.5
Canada "% 06 03 .04 05 06 08 06 02 ‘02 02
Other - - - e’ e e T e et . e
Total nominat catch2.3 R Y A ) 1720 24 20 13 10 07
Sc_amnm Sz‘az’ga
Long-tcrm potcntlal catch ‘= Unknown'
-§ SSB for long-term potentlal catch = .“Unkhown
Importance of recrcatlonal f shery - = ‘Insxgmﬁcam
Management " = None
Status of exploxtatlon - = "Ovcrcxploncd
' Age at 50% matunty = 4.7years, males
" . 6.6 years, females
SIZC at 50% matunty =" 43.5cm (17 1 m) males’
"~ 50.7¢m (19.9i in.), females
: Asscssmcnt]cvel . = Index
.+ Overfishing definition ="NA =~

= Unknown
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by J. Idoine

‘The Atlantic wolffish or éatﬁsh :

. Anarhichas lupus,isacold-water spe-

ciesofrelatively mmorlmponancc in -
Gulf of Maine fisheries. Research .
vessel surveys indicate that popula- -

+ tions on Georges Bank and in the
westém Gulf of Maine are discrete
from wolfTish in the Browns Bank -
Scotian Shelfarea. Westofthe Scotian
Shelf, abundance appears to be high-
est in the southwestern portion of the
Gulfof Maine from Jeffreys Ledgeto
the Great South Channel at depths of
80to 120 m (451065 fathoms). Wolf¥-
ish are sedentary and rathersolitary in
habit, and populations tend to be lo-
calized. Little is known about the

biology. of this species. - Individuals - -
_ may attain lengths of 150 cm (59 in.) -
" and welghts of 18 kg (40 Ib). They

prcy heavily on shellfish.

- Wolffish have been taken prima-
rily as bycatch in the otter trawl fish-
ery. althoughthe spccres may also be
anintendedcomponentinsome mixed
fishery situations. Recreational
catches are insignificant. The species
isunmanaged.

Since 1970, the U.S.nominal com-

mercial catch has been about evenly *

divided between Georges Bank and
the Gulf of Maine. In the last two
decades, U.S, vessels have taken more
than 85 percent of the total Georges
Bank-Gulf of Maine catch;.the re-
mainder was taken by Canadian fish-
ermen. Total Georges Bank-Gulf of
Maine landings increased from 200
- mtin1970t0 approx1matclyl 200 mt
in 1984 and have since declined
sharply to an avcrage of 500 mt since
1990. Landingsin 1996, 400 mt, are
the lowest since the mid-1970s. Ca-
nadian landings have been insignifi-
cant in recent years.

Man with wolffish

NOAA Fisherles
NEFSC Photo Archive




i “The decline in
landings and
- ' in NEFSC trawlg- :
survey indices smce
~ the mid- 1980s"
indicate that biomass-
has been substahtially
reduced This -
stock 8" clearly
overexplouted and

3
-
L XY

‘ {_;fmm 1968 161985, the NEFSC spring
. 'bottom trawl survey biomass iindex

pcr tow, was the lowest in thc time R US. recreational <0.1

- i * series. The 1990-1996 avefage. (0 32

_ : kg per, to“) is approxlmalcly 20% of <
= .. the & average, for prevnous years (l 41.

. kg pcr 1owW).

f < iThe decliné in' landmgs and in-

= f,’ NEFSCtra“lsun'c) indices since the -
~.'. B mid 1980s md:cate that blomass has -.

N i beensubstanuall) reduced ’!'hxssto«:ki "

g . Jlsclcarl) O\erexploucdanddeplelcd

- For.furtherinformation

< .. Bigelow, H.B;, and W.C. Schroeder. .-

i - 1953, Fishes of the Gulfof Maine. 7

- -+ Fish. Bull US. Fish Wx'IdI‘Serv. ‘

) - 74(53). T

' Nelson GA andM R: Ross. 1992, *-

. - Distribution, growth and food hab-

© .its of.the Atlantic wolffish (4na-

rhichas lupus) from the Gulf of
-Maine-Georges Bank-region. J. - -

'* . " Northw. Atl. Fish. Sci.'13:53-61.

- cidepleted.” 157 "’,"

Aﬂer ﬂuciuatmg consndcrably- " Tabl?;l9.l

Page 101

2.0 - 3.0
Spring SUNeyAIndex . o
\ . Commergial Landings |- 2.5
—~1.5 4. N I / o ;
?g ] v ) ‘ 20 R
8. s - S
RS - 1.5 O
S "5
(&) -
i BS 40 2
3 0%
1< . 's;;
‘ - 0.5 &
00 T rTIrrrrrrery T r iy 'l‘lﬁl"l ;lﬁ o-o

1962646668707274767880828486889092949698
Year ’

Recreational catches and commercial landings (thbusa'nq' metric tons) ’

| """ has 'shown a consistent ‘downward
4 -~ "trénd,; the. 1997 index value; 0 13kg -

o - - —Year
. Category 1977-86 1987

Average

1988 1989 1990 1991 1992 1993 1994 1995 1996

I

<0| <0.1 <0.1 <01 <Ol <0.1 <0.1° '<0.1 <0. <0]

" § Commercial . o

4 United Suates | 1.0 - 07 05 05 04 05 05 05 05 05 04
. Canada 0.1 OI 01 01 01 01 <01 <01 <01 <0.1 <0.1
*Other e . - - - - - - - -
Total nominal catch 1.1 08 .06 06 205 06 05 05 05 05 04

Swumcw; 5(4(«4
Long-tennpotcntialcatch =" <,000mt ~
SSB for long-term potential catch = Unknown
Importance of recrcatlonal fishery = . lnsngmﬁcant
Management - - = . .None
Status of exploitation = Ovcrexploned
Age'at 50% maturity = Unknown '
Size at 50% maturity = Unknown
Assessmentlevel - " = Index
Overfishing definition = N/A
Fishing montality rate corresponding .
to overfishing definition = "N/A

M= Unknown F,,=Unknown F_ =Unknown F, =Unknown
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by G. Shepherd

Tilefish, Lopholatilus chamae-
. leonticeps.inhabit the outer continen-
. tal shelf from Nova Scotia to South
* America and are relatively abundant

inthe Southem New England to Mid- :

Atlantic area at depths of 80t0 440 m

(44 10 240 fathoms). They are gener- -

ally found in and around submarine
canyons where they occupy burrows
inthe sedimentary substrate. Tilefish
are relatively slow growing and long-

lived. with a maximum observed age
and length of 35 years and 110 cm.

(43.3in.) for femalesand 26 years and
112cm (44.1in.) formales. Atlengths
exceeding 70 cm (27.6 in.), the
predorsal adipose flap, characteristic
of this species, is larger in. males and

can be-used to distinguish the sexes. -

*_Tilefish of both sexes are mature at
agesof 510 7 years. -

Nominal catches were first re-.

‘ cbrdcd in1915(148 mt); arecordtotal
of 4,500 mt was taken in 1916, but

only S mt were reported for 1920, .

_Landings later increased to 1,000 to
. 1.500 mt during the early 1950s, fol-

lowed by a decline to 30 mt in 1968-
69.

Beginning in the early.1970s, a
directed commercial longline fishery
expanded rapidly in the Mid-Atlantic
and longlineshave since beenthe pre-
dominant gear type used. Landings
increased to 4,000 mt in 1979 before
declining 10 about 2,000 mt annually
from 1982-1986. More recent land-
ings have generally been lower; the
1994-1996 average was 900 mt.

A small recreational fishery de-
veloped during the late 1960s in New

York and New Jersey but landings

never exceeded 100 mt, and recent
recreational catches have been negli-
gible:

Mcn with tilefish

it Catch perunit effort (CPUE) de-
clined from 6.5 mt per standard day
fished (df) in.1973 to 1.8 mt in 1982,
Since the mid-1980s, CPUE has re-
mained relatively stable about a low
level. Estimates of fishing mortality

from virtual population analysis or

t

VPA increased from 0.20 (1977) to -

0.74 (1981). Estimates are not avail-
able formore recent years. Long-term

_ potential catch for tilefishis about

NOAA Fisherles
NEFSC Photo Archive

1,200 mt as estimated from a non-
equilibrium surplus production model.
Landings and CPUE data indi-

- cate that tilefish were overexploited

during the height of the longline fish-
ery (between 1977 and 1982). Land.
ingsduringthisperiod were well above
levelscorresponding to long-term po-

- tential yield, and fishing mortality rates

werethreetimeshigherthan F_ . This
period was marked by steadily declin-



“Landings and CPUE

data indicate that
tilefish were
overexploited durmg
. .the helght of -
the longline fi fishery
(between 1977
and 1982) "

ing landings and CPUE, and average

size and size at first maturity in males. -
The stock appearsto have been stable -
about low levels of abundance in re-" .

centyears. - - ™

For furiher infofmation

" .Grimes, C.B..C.F. ldelbcrger, K.W.

Able.and S. C Turner. 1988. The
reproductive biology of tilefish,
Lopholatilus chamaeleonticeps
Goode and Bean, from the United

- ‘States Mid-Atlantic Bight, and the’

‘effects of fishing on the breeding
" system. Fish. Bull., U. S 86(4) 745-
776.

. NEFSC [!\onheast Fisheries Science
- Center]. 1993 Report of the 16th"

- Northeast Regional Stock -Assess-
" ment Warkshop (16thSAW), Stock

_Assessment Review Committee =

(SARC) consensus summary of as-
sessments. - Woods Holc, MA: "~

- NOAA/NMFS/NEFSC.™ NEFSC

-

‘Ref. Doc. 93-18,

" Turner. S:C., C.B. Gnmes. andKW

Able. 1983 Growlh monalny. and -

. age-size structure of the fisheries
for tilefish; Lopholatilus chamae-

" leonriceps, in the Middle Atlantic- - -
Southemn NewEnglandregion. Fish.

‘BullU.S.81(4):751-763. "

Turner. S.C. 1986." Popiilation dy-
namics of and impact of fishingon "’
~tilefish. Lopholatilus ckamae.
leonticeps. in the Middle Atlantic- -
Southern New England region dur- -

ing the 19705 and éarly, 1980s. New

Brunswick, N.J.: ‘Rutgers Univer-

© sity, Ph.D. dissertation.

Metric Tons (000's)
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Table 20:) Rei:ycatioqal catches and comm'ércial landin'gs‘(thoixsand'mc'u"iq ;qr;s)‘ o

i " Year: o : -
Category  1977-86 1987 1988 1989 1990 1991 1992 1993 1994 l99$ 1996
SR, Averngc . L

U.S. recreational <0.1  <0. l <O 1 <0.1 <0, l <0.] <0 1 <0 l <0 1 <0 1 <0.1
Commercial ", -~ . : .
. United States 27 32 14 05 09 1.2 .16 .18 08 07 -1.1
Canada - - se e e L . o e e . -
Other " © . - . .. 0L LS e
Total nominal catch2.7 = 3.2 14 0.5\ 09 12 1.6 I.B’ 08 07 11

Summany Status .
Long-term potenual catch’ = 1,200 mt
SSB for long-term potential catch = " Unknown
Imponance of rccrcauonal fishery = lnsngmﬁcant
[ Management =" 'None . -
Status of explonauon = Ovcrcxploncd '
JAge at 50% matunty = 5t7 years ‘
Slze at 50% matunty = 50em (20in.), fcma]es
" 60cm (24 m ) malcs
Assessment level = . Yieldper recruit
Overﬁshmgdef nition = None .. ’
Flshmg monahty rate corresponding, o
to overf shmg dcfmmon . = N/A
‘M = 015 F,, = 0.17 F_, = 027 F, = Unknown
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by K. Friedland

The Atlantic herring, Clubed

harengus,iswidely distributedin con-.
. tinental shelf waters from Labradorto, .
- CapeHatteras. Important commercial
~ fisheries f'or_;uvcmle herring (ages 1

to 3) have existed since the last cen-
tury along the coasts of Maine and
New Brunswick. Development of

’ large-scalc fisheries for adult herring
* nscomparatlvclyreccnt primarily oc-
curring in the western Gulf of Maine, -

on Georges Bank; and on the Scotian
Shelf. Gulf of Maine herring migrate

from summer feeding grounds along .

the Maine coast to southern New En-
gland and Mid-Atlantic areas during
winter, with larger individuals tend-
ing to migrate further distances. Tag-
ging experiments havc also provided

“ evidence of intermixing of Gulf of

Maine-Scotian Shelf herring during
different phases of the annual migra-

" tion.

Spa»\nmg in the Gulf of Mame

occurs. during late August-October, -

beginning in northemn locations and

. progressing southward. Atlantic her-
. ring.are not fully mature until age 4.

Age at maturity varies annually and

" appears to changein response to den--

sity dependent effects. Herring eggs
are demersal and are typically depos-
ited on gravcl substrates. Primary
spawning locations off the northeast-
em United States’ are located on the
Maine coast, Jef'frcys Ledge, Nan-
tucket Shoals, and Georges Bank. In-
cubationis temperature dependent, but
usually occurs within 7 to 10 days
Larvae metamorphose by late spring
into Juvemlc bnthcmngthat may form
large aggregations in coastal waters

-during summer. By age 2, juvenile

herring are fully vulnerable to coastal

fisheries using both fixed and mobile

gear.

In the past, the herring resource’

along the East Coast of the United
States was divided into the: Guif of

* Maine and Georges Bank stocks. There
". is genetic and tagging evidence that
bothsupport andrefutethisstock divi- -
sion, Of grcatcrconcemtothose man-

agingtheresource isthe fact that fish-

"ery-independent measures of abun-

dance for herring include contribu-

tions of fish originating from both

spawning areas.. As a consequence,
herring from the Gulf of Maine and
Georges.Bank have been combmcd
for assessment purposes into a smglc
coastal stock complex. This approach
has many advantages over the.sepa-
rate stock approach, but also poses a
numberoftechnicaland management
challcnges

Total landings forthccoasta] stock
complex have changed substantially
since the 1960s. Landings averaged
94,500 mt from 199210 1996, whereas
three decades ago they exceeded
300,000 mt. Recreational landings
havebeennegligible. Changesin com-
mercial landings trends are best un-
derstood by examining changesinre-
gional fisheries that exploit the stock
complex.

The fishery in the Gulf of Maine
consists of fixed and mobile gear fish-

criesin coastal waters, Landingsinthe

coastal fishery have averaged 79,700

“mt over the last two decades. There

has been a great deal of" annual,van-
ability in the landings, but there is

litle evidence of any long-termtrend.

However, there have been changes in
the distribution of landings between
the two pnnclpal gear types: mobile
and fixed gear. Over the past five

years, more than 90 perccnt of Maine

herring landings were taken by mo-
bile gear, compared with less than 50

percent during the 1970s. This shift
appearstoberelated toreduced avail-
ability of herring to the fixed-gear
fisheries. Inaddition, mobilegearland-
ings include increasing catches made
by mid-water trawlers. Due to recent
declines in export markets for adult
herring, asignificant proportionofthe

. catch has not been used for human

consumption.

The herring fishery on Georges
Bank wasinitiated in 1961 by distant-
water fleets. Landings peakedin 1968

at 373,600 mt and subscquently de--

clinedtoonly 43,500mtin 1976 asthe
fishery collapsed. There has been no

directed fishery for Atlantic herring

on Georges Bank since that time.
Estimates of stock biomass (all

_ages) for the coastal stock complex
_ were in excess of 1 million mt before

the collapse associated with the
Georges Bank fishery. After the col-
lapse, stock size estimates declined to
less than 100,000 mt. In the early
1980s, fishing by distant-water flects

‘ended and the stock complex beganto

rebuild. Stock biomasshas increased

- significantly in recent years, prima-

rilyduetoincreased spawning firston
Nantucket Shoalsand lateron Georges
Bank. The offshore spawning compo-
nent, which represents the largest his-
toric componentof the stock complex,
appears to have recovered- from its
collapseduringtheearly 1970s. Stock
biomass is expectedto remain highin
the near future, as recent recruitment
appears to have been strong.

A management plan has been
adopted by the Atlantic States Marine
Fisheries. Commission (ASMFC)

~ which provides guidance on the allo-

cation of herring to internal waters
processing operationsand regulations
conceming spawning closures. A Pre-

,o —
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- " “The offshore

spawning component,; -

which represents the
..+ largest historic
component of the
_stock complex, _
appears to have
- recovered: from its .
Lt collapse durmg the
s early. 1970s.”-_

e e, T
e ja
PR

' ","llmmar\ Managcment Plan is also in

. - “force which provides guxdanc’é on the .
S dcvelopmemof jointventure process-‘ =
-.inginthe exclusive economiczone. A ..
Fishery Management Plan is being -
. - dev eloped by the New England Fish-
o " ery Management Council (NEFMC) -

" in coordmauon \Mth thc ASM FC

Forfunheruﬁonnaﬁon

. -The assessment and management of

. L the Georges Bank herring fishery. ©

... Rapp. P.-V", Reun Cons. Int. Explor
e S Mer 172224111 .
. Fogarty. M. J .and S.H. Clark. 1983
Status of herring stocks in the Gulf

Py . ‘of Maine region for 1983. Woods
.- "Hole. MA: NOAA/NMFS/NEFC,
s g Lab. Ref. Doc. 83-46.

‘s .- _ - Northeast Regional Stock Assess-

) . ment Workshop (215t SAW)Stock
.4 .- Assessment Review Committee -
- (SARC) consensus summary of as- - -

sessments. - Woods Hole, MA:

. T NOAA/NMFSINEFSC. - NEFSC

.+ Ref Doc‘ 96-05d. -
o~ . ,Smnh W.G.and W, W Morsc 1993

Larval distribution patterns: early -

sugnals forthe collapse/recovery of
Atlantic herring. Clupea harengus,

" ... in the Georges Bank area. Fish. . .

d .. Bull.US.91:338-347, .- .

id
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Ta!.;l,e‘fl:.l ‘.?Recreational 'c'atc"!\’es and commercial landingi (xhdusand nmrié tons) N

) Amhon\ \' C andG Wanng 1980, . -

o - Yesr L T -
i 'Caié";ory 1977-86 1987 1988 1989 1990 1991 1992 1993 1994 .-1995 1996
* 3‘ LT s Aversge - on ) ‘
LS rccreanona] — - IR SN ST e . - S
Commemal S o e g PO
Unued Sules -46.4 404 4122 53.1 -57.0 553 612 571 S54.3 76.1 103.7
Canada T © 23.5 273 334 440 388 24.6 32.0 31.5 222 182 159
~QOther. 2" 10 . -

Tou!nommalcatch'709 67.8 747 972 958 799 93.2 887 766 944 ll96

~}\EFSC[\onheast Fisheries Sc:ence P
.- Center).. 1996, [Report of the] 21st -..

h .J'Age groups 1 and older .

L Smwu/ Stam

Long-tcrm potenual catch' = '+285,000 mt
SSB for long-term potential catch": = 619,000 mt-
Importance of rccrcanonal fishery = - “Insignificant .
Management + "~ .« . = Under ASMFC Plan, PMP
- | Status of exploitation * - =. " Underexploited '
Agc at 50% matumy =  2.9years, males
2 - *3.0 years, females
SIZC at 50% matumy © - = . 253cm (10.0in.), males
R - - 254¢em (10.0in.), fcmalcs
Assessmem level - S .+ = ‘Agestructured -
;Overfshmgdefnmon L= 20% MSP
‘Fishing mortality rate corresponding .*© -
-to overfishing definition f=e Fm. 0.29

Ty
‘

hl =.0.20 ‘_ 4 ‘_ A:. FC.l‘: = 0.20 F-“ = 0.40 . F . = Unkno'“'n

: 19% .
AEstimates from preliminary analysis of MSY
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The Atlantic mackerel, Scomber
scombrus, is a fast swimming, pe-

lagic, schooling species distributedin

the Northwest Atlantic between La-
brador and North Carolina. There are

" two major spawning components of

this population: a southern group that
. spawns primarily in the Mid-Atlantic
" Bight during April and May, and a
northern group that spawnsinthe Gulf
of St. Lawrencein Juneand July. Both

groups winter between Sable Island

(off Nova Scotia) and Cape Hatteras
in waters generally warmer than 7°C
(45°F), with extensive northerly
(spring) and southerly (autumn) mi-

grations to and from spawning and

_summering grounds. The two groups

are managed as a unit stock. Maxi- .

mum observed size in recent years is’
about47cm(18.5in)inlengthand 1.3
kg (3 1b) in weight. Sexual maturity
begins atage 2 and isusually complete
“by age 3. Maximum age is about 20
‘years.” -
Mackerel are subjected to sea-
sonal fisheries, both commercial and
recreational, throughout most of their
range. United Statescommercial land-.
ings have been taken primarily be-
tween January and May in southern
New England and Mid-Atlantic coastal
waters and between May and Decem-
ber in the Gulf of Maine. United
States ‘recreational catches occur
mainly between April and October.
Canadianlandings havetypically been

- taken from of f Nova Scotia and New- -

* foundland between May and Novem-
ber. Theintensive distant-water fish-
ery conducted between 1968and 1977

occurred mainly between December -

and April from Georges Bank to Cape
Hatteras,

Since April, 1983, the U. S fish-
ery has been managed under the Mid-
"Atlantic Fishery Management Coun-

Atlantic mackerel

!cil's Atlantic Mackerel, Squid, ‘and
Buitterfish Plan. Managementisbased
on annual quota specifications. For
1997, domestic annual harvest (DAH)
was set at 90,000 mt within an allow-
ablebiological catch (ABC)0f383,000
mt.

in the late 1960s, reaching a peak of

_roughly 430,000 mt in 1973. Land-

ings subsequcntly declined to about
30,000 mtinthe late 1970s, increased

to about 87,000 mt in 1990,and then -

declined to 27,400 mt in 1995.- In-
creases in landings in the 1980s were
duetoincreased U.S. and foreign joint
venture fishing operations. Landings
for 1996 totalled 37,600 mt, of which
17,100 mt was taken by the.U.S.

(15,800 mtcommercial, 1,300 mt rec-

reational). Canadian landings in-
creased from 17,700 mt in 1995 to
20,400 mt in 1996. There was a dis-
tant-water fleet catch of less than 100

- mt in Canadian waters in 1996.

. Mackerel landingsincrease;l dra-
matically as foreign effort intensified

NOAA Fisheries
NEFSC photo by Brenda Figuerido

Year classes from 1975 to-1980

wereall relatively weak. Cohortssince
"1981 have been much stronger (ex-

cept for 1983), particularly the 1982
yearclass, whichwasthelargest since
1967. The 1984 to 1988, 1991, and
1993 cohorts also appcar to be rela-
tively strong: )

Total stock biomass (ages 1 and
older)increased from around 300,000
mtduring 1962-1965t0 1.6 million mt
in 1969 before dropping to a stable

10w level during 1977-1981, averag-

ing 776,000 mt per year. The stock has
sinceincreased to well over 2 million
mt. Thisincreasein biomasshasbeen

- accompanied by decreased growth

rates of individual fish, Spawning
stock biomass (50% of age 2 fish and.
100% of ages 3 and older) increased
from about 500,000 mt in-1982 to
‘more than 2.0 million mtin 1994 and

* has since remained at or abovc that

level..
Rebuilding ofthe mackerel stock
from relatively low levels in the late

[Egpe—
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“Rebuilding of the

mackerél stock from -
relatlvely low levels in .
the late 1970s and
-.early 1980s has
_ resulted from low
" catches during 1978-

1970¢° and ear]y 19805 has rcsulted
¥ from Iow catchcs dunng 1978 1993

.= levéls are now among the highest ob-
L,scn‘ed and fishing monality is sub-
- stantially below F,,. The resource xs
undere\ploxted and catches canbein--

. creased substantially without ‘ad-

- verselyaffecting spawning stock bio-
. ;-rpgss'. N -
R For further i'nformation -

rv ¥ *°

Anderson ED and AJ. ‘Pacior- .

‘vko“sh -1980. A-review of the'
' anh\a. est’ ‘Atlantic mackercl fish-

ol Explor Jlerl77 175-211 .
T ‘O\er‘hollz. W.J S A Murawskt W.L.
:" “Michagls,’and ‘L.M. Dery. 1988,
The effects’ of .density" dcpcndcnt'-
jgopulatlon mechamsms on assess- -
meént adyice for the ‘northwest At-
lamnc mackcrel stock.. NOAA T ech
émo' MFS—F/AEC-62

P compénsatcry responscson asscss- i

"mcnt adwce for the Northwest"At- *
lantic mackerel stock. Fish. Bull.,
US. 89:117-128.,

"NEFSC [Northeast Fisheries Science ...

_Cemcr] 1996. [chonofthe]ZOth

" Northeast Regional Stock Assess- . {.

o .mentWorkshop(ZOthAW), Stock .
. Assessment Review Committee -
(S AtRC) consensus summary of as-
. sessments. Woods Hole, MA:
NOAANMFS/NEFSC. NEFSC
Ref. Doc. 95-18.

.._‘_1 993 ...\as well as. ..

-u_nproved' recruumcnt Stockblomass L
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‘8 Spawning Stock Biomass
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' Year

Tablc 22 l Rccreauonal cnches and commercnal lzndmgs (thousand metnc tons)

. . " Year '
.Cllcfory 1977-86 1987 1988 1989 1990 1991 1992 1993 |99‘ l99$ 1996
=t - Average . . -

LS. recreational . 2.7 "4.0 32 1.8 19 24 0.3 0S5 1.1 1213

Commercial - - - . ' h ’ .

_ United States *. 4.0 123 -123 146 313 270 118 4.7 "10.1 85 158

" Canada " 235 276,250 211 23.0 209 243-26.0 - 207 17.7 204
COther . .7 150 3667429 368 307 157 24 07 - . <01

. T I al éatch 452 80.5 . 834 743 869 660 388 320 319 274.376
ery. Rapp iP.-V.-Reun’ Cons: int.:. “° nomin c‘_ - —

. Swmeuq St'am
Long-tcrmpotcmlal catch o = 134, 000'mt _
~4 SSB for IOng-term ‘poiential catch =" +1.0-1.2 million mt
]mportancc oTrecrcatxonal ﬁshcry = -‘Moderate . :
| : : ;= -'Mackerel, Squid, and
RS T .;‘-..:_-1 , Butterfish FMP -
Status of cxploltatwn ., = . Underexploited . .
Agc al 50% maturity - - "= . 1.9 years (both sexes) E
;] Sizeat 50% miatutity -~ =" 26.0cm (10.2in.), males
. - 25.7em(10.1in.), fcmalcs
Assessmem level o = Age structured o
Overﬁshirig definition = ‘Minimum SSB of 900 000 mt
: SR " -and F,, fishing mortality rate
Fxshmg mortahty rate corresponding , o »
to overﬁshmg dct'mmon - = Variable .

- *Meo.zo F,, = 027 .“i"-‘é}o.s»é Foe -=<oos

'Assuming constant recruitment at lcvel of geometric mean of 1961-1984 year classes nnd
fishing mortality at F,,
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The butterfish (Peprilus r}iacanf |
thus) is a small bony foodfish weigh- -

ing up to 0.5 kg with a thin oval body
anddelicious oily flesh. Butterfishare
short-lived and grow rapidly. Fewlive
to more than 3 years of age, and most

are sexually mature at age 1. Butter-:

fish range from Florida to Newfound-

land, but are primarily found from

Cape Hatteras to the Gulf of Maine

where the population is consideredto ™

be a unit stock.

The butterfish stock migrates in
response 1o seasonal changesin water
temperature. During summer, butter-

fish move northward and inshore to -
feed and spawn. Spawningoccursdur-

ing June to August and peaks progres-

~ sivelylaterathigherlatitudes. During

~winter, the stock moves southward

and offshore to avoid cool waters. -

Butterfish are primarily pelagic and

4.

formloose schoolsthat feedupon small .
fish, squid. and crustaceans. Butter-

fishhave a high natural mortality rate
and are preyed upon by many species
including silverhake, bluefish, sword-
fish, and long-finned squid. During
summer, juvenile butterfish associate
with jellyfish to avoid predators.
Butterfish have been landed by
domestic fishermen since the 1800s.
From 1920 to 1962,:the annual do-
mestic harvest averaged 3,500 mt. In
the 1960s distant water fleets beganto
exploit butterfish; and from 1965 to
1976, butterfish landmgs increasedto
an average of 10,000 mt peryear with
‘apeak of 19,500 mt in 1973. During
1977 to' 1986 when foreign fishing

was beingphased out, butterfish land-

ingsaveraged 6,300 mt. From1987to

1995, annual landings averaged 3,000

mt; the 1996 total was 3,600 mt. Otter
trawls are the primary fishing gear

Butterfish

{
!
uscd to capture buttcrf sh and ac-
counted for 95% of the 1996 landings.
- The butterfish stock is managed
under provisions of the Mid-Atlantic
Fishery Management Council’s At-
lantic Mackerel, Squid, and Butterfish
Fishery Management Plan. Manage-
ment is based on annual quota specifi-

y‘;;,.u/. ,
lnwf%‘“

fs
b

e <'§
g

NOAA Fisheries
NEFSC photo by Brenda Figuerido

3

cations. For 1997. domestic annual

harvest (DAH) was set at 5,900 mt
within an allowable blologlcal catch

* (ABC)of 7,200 mt.

Data from the NEFSC autumn
bottom trawl survey indicate that but-

‘terfish stock biomass was above its

long-term averagein 1994. The biom-
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““Data collectéd at sea
by fishery observers::
suggest that much of

., the fishing-induced. .-+

mortality of butterfish ~

is attributable to 3

dlscardmg at sea,

, Bunérﬁsh‘landlngshave avcragcd L
less than30% of thc DAH since 1987,

and recent y:elds from t}us stock are

wellbelo“ hxstdncalytelds Data col- '

-----

'-gestlhatmuchof the ﬁshmg—mduced- B e
'monalm of.butterfish is attributable
3 “10 dxscardmg at sea, and’ dlscardmg .
., .maybe afactorm\hcrecentlowlevcls -
. of yield. Dcmand for: Atlannc butter-
., fishexports iri ithei important Japancse
. market has also ‘decreased in recent

'egrs This has probably had a ncga-

Fzsh Soc 108: 427—439

: '-'NEFSC [Northeast Fishcncs Sc:encc'- AR
* «.Céntér). 1994. Report of the:d 7th~"
. Noriheast Régional Stock ‘Assess- N E

ment Workshop (17thSAW), Stock

Assessment “Review Committee

(SARC) consensus summary of as-

- sessments. Woods -‘Hole, MA:

NOAA/NMFS/NEFSC. .NEFSC

- Ref. Doc.94-06.

Table 23.1

: Jurawskus andt‘z Wanng 1979 aks
= .__.pOpulauonasscssmcntofbuttcrﬁsh RN §
v Peprilus triacanthus, i in the’ Norlh-

»  westiAtiantjc Ocean. ‘Tran :

Commercial Landings

-1 PR |

P R
R

“Metric ia};s;'}(bvo*s) G j

Autumn Survey Index

I,
.
™

"Stratified Mean Catch / Tow (kg)

e . .
S - T

ﬁ
o

0 4rrrr
19625466

LN BuL AN DR IND SR ANN BNL S BN LI

707274767880828486889092949698

—_—t-0 .

™ Y T T T T

Year

Recreauonal and commercial cau:hes (thousand metnc lons)

“Year

 United Siates * 53" 45 21
Canada .~ - e
Olher.

3 .. 45721 3

2

Category - ‘ 1977-86 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996
. Average :. .. e .
M 4 xS L.
us: tecrcmonal LT L. - . - . - - . .
JfCommercial "~ :

32 24 22 28 45, 36 20 3.6

00 00 <01 <01 00 00 00 .00 00 00
247227 28 45 36 20 36

Status fexplonatlon
Age at 50% matunty
S' ¢ at 50% maturlty

Asscssmcmlcvel ‘ o
chrﬁ;hmgdeﬁmtpon _

?'V"‘ P ,:.‘

P

M =080 .- F, = 160

nononon

F_,>250

16,000 mt
"Unknown
Inslgmf' cant’

© * Mackerel, Squid,”

-and - Butterfish FMP '
‘Underexploited - -

- 0.9 years (both sexes) '
o ll4cm(45m) males © -

12.0cm (4.7 in.), fcma]cs
Yield per recruit

- 3-yearmoving average

-of autumn prerecruit mdcx falls
“within lowest quamle -
of the time series

'F,,= Unknown



Page 110

The bluefish, Pomatomus salta-
"trix, is a migratory, pelagic species
- found throughout the world in most
-temperate coastal regions, except the
“eastern Pacific. Alongthe U.S. Atlan-
.tic coast, bluefish are found'from
. Maine to Florida, migrating ‘north-
“ ward in the spring and southward in
the fall. Bluefishare voracious preda-
tors that feed on a wide variety of fish
and invertebrates. They may reach
ages of about 12 years'and sizes in
excess of 100 cm (39 in.) and 14 kg
(311b).

mainly in the spring in the South At-

lantic Bight and duringsummerinthe _
Middle Atlantic Bight. Fish fromthe =
twospawning seasons mix extensively

on the fishing grounds and probably

comprise a single genetic stock. "A -

unitstock of bluefish alongthe Atlan-
tic coast is assumed for management

purposes. Bluefish are managed un-- -
dera fishery management plandevel- -

oped by the Mid-Atlantic Fishery Man-
agement Council and the' Atlantic
States Marine Fisheries Commission.

Total landings from Maine to
Floridapeaked iri 1981 at an estimated
51,400 mt.. Landings have since de-
clined substantially; the 1994-1996

average (11,400 mt) wasonly 27% of

_the 1977-1986 average (41,600 mt).
Therecreational componentofthe fish-
ery, which hashistorically constituted
80-90%s of the total catch, peaked in
1981 at nearly 44,000 mt. Most of the
recreational catch of bluefish is taken
.in the Middle  Atlantic -states (New
York to Virginia). The 1996 recre-
ational catch- of 7,400 mt accounted
for 65% of the total catch. Thereisno
foreign fishery.

The prmc:palcommcrcnalﬁshmg
gcars used to catch bluefish are otter

Atlantic coast bluefish spawn

Bluefish

{ T TR
trawlsand gillnets. Commercial land-
ingspeakedin 1981 at 7,500 mt, Com-
mercial landings averaged 6,200 mt
annually from 1987-1991 and have
since declined; the 1996 figure was
3,900 mt, 35% of the total.

NOAA Fisheries
HEFSC photo by Brenda Figuerido

Inearly 1998, Atlantic coastblue-
fish were assessed ‘using a’ surplus
production model that provided esti-
mates of the fishing montality rate
(F,.sy) and stock biomass'(B,,) re-
quired to produce maximum sustain-

-
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L b:omaSS approached B,
o ,-.'1980-1981 ‘but has'since declined. -
Average ‘stock biomass.in 1997 was -
' estifhated 222,700 mt, about 21% of -
. Byyi-and fishing mortality for 1997 =
.. was esumated at 051 -about 25% . °.
X _hlgher 1han Fis ‘Bluefish have béeen
. overexploned smce |979 andthe'stock
" iscurrently well belov\ levels needed ’
. 'to produce MSY

“Bluefish-have been :
overexploited since
1979 andthe' sstock |s .
) currently well below -
“ Jevels needed to
.produce MSY.”

" ableyield (MSY) for bluefish, as well

asestimates of stock biomass and fish-

: mgmortahtythroughl997 Theanaly-
sis indicated that MSY of 42,700 mt

can be produced bythe Atlantic coast

- bluefish.stock when biomass.is'ap-
- -proxlmatelyatB

MSY

ass 1s FMSY

- MSY

' fdr fu'rthei' information-

* Chiarella, L.A., and D.O, Conover. =~
.1990. Spawning season and first- .
year growth of adult bluefish from -
. -the New York Bight. Trans. Am..:
. Fish. Soc. 119:455-462. - . o
‘ Graves. J.E., JR. McDowell, AM.. ~
. :Beardsley. andDR Scoles 1992,
-+ Stock structure of the. .bluefish ~
- Pomaromussaltam.x alongthe mid-
. Atlantic coast _ Fish. Bull, US. -,

190:703-710..

:-:'_-..Glbson, M.R., and N. i..azar 1998,
Assessment and pro;ectnon of the

_Atlantic coast bluefish using a bio-

- . . mass d)namxc model. Areportto
- ....the ASMFC - Bluefish Technical
. Committee and MAFMC Scientific_

and Statistical Committee.

=107,500mtand . -
- fishing monaht) on total stock biom- .-
= 0,40. Blueﬁsh stock |
during’
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Table 24 1 Reereauonal eatches and commercial landmgs (thousand metne tons)

. o " Year -
Category ~ : 1977-86 1987 1988 1989 '1990 1991 1992 1993 1994 |99S_ 1996
. -t Average Coe e e

» US recreeﬁonal" 35.4, 350 229 18.7. 148 162 120 100 79 72 74

" Cominercial - - - . : o :
United States . . .62 6.6 7.2 4.7 6.2 62 52 47 43 36 39
Canada-,-;_'-f-“- el e e e e e e
Other .. - - N
Total nominal caxeh416 415 301 234 210 224 17.2 147 122 108 113
'Landmgs and estimated discard mortality @i

Saummary Status
Long-térm potential catch (MSY) = 42,700 mt
Biomass for long-term potentialcatch = 107,500 mt
Importance of recreational fishery =. Major- ~
Management : ’ =~ ""Bluefish FMP
Statusof explontatnon ' = Overexplo:ted
Age at 50% maturity ‘=" -lyear -
Size at 50% maturity - ‘= " 35cm(13.8in)
Assessmemlevel "= Surplus Production -
Overfishing definition = F. - I

* [ Fishing mortality rate corresponding ,
~ tooverfishing definition =. F, =040

7'M =025  F,,=03 - F,= 05

"
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"Spiny dogfish, Squalusacamhms,

" are distributed in the western North

Atlantic from Labrador to Florida.

,' . During; spring and autumn, they are . .
" -found in coastal waters between North

. Carolina and Southern New England.
Dogfish migrate from the edge of the
" continental shelf tothe Gulfof Maine-

"GeorgesBank regioninsummer, They .
tend to school by size and, whenma- .

ture, by sex. -Dogfish are known to
feed on many species of fish and crus-
. taceans, but ancrallytargct the most
-abundant species. In the Northwest
Atlantic, maximum ages reported for
males and femalesare 35and 40 yéars,
respectively. The species bears live

“young, witha gestation periodof about
.18 to 22 months, producing 2 to 15 -

pups with an average of 6.
The principal commercial fishing
gears used for catching dogfish are

.ottertrawls and sink gillnets. Dogfish.

are frequently caught as bycatch and
discarded during groundfish opera-
tions, particularly inthe Mid-Atlantic

‘-SouthernNew England area, Recre-

ational and foreign fishing are of mi-
nor importance. The fishery is now
unmanaged; a fishery- management
planis under development by the Mid-
Atlantic and New England fishery
management councils.

Total landmgs peaked at 24, 700
mtin 1974, declined sharplytoa fairly
stable average of about 5,900 mt per
year during 1977-1989, and then in-

“creased sharply to over 17,000 mt in
'1990; landings have since increased
furthertoarecord highof28,000mtin

1996. Distant water fleets accounted
for virtually all of the reported total.

from 1966 to 1977." United States
commercial landings during 1979-

1989 averaged 3,600 mt per year, but,
then climbed sharply to 14,700 mt in

. years.. .. .. ..
The U. S ﬁshcxy for dogfish is

* similar to European fi sheriesin being
selective for large individuals [larger

Dogfish haul, Georges Bank

1990 and to 27,200 mt in 1996.

Catches in the U.S. recreational fish-
ery increased from about 800 mt per
yearin 1981-1984 to about 1,400 mt

. from 1987-1993, but subsequently
- declinedto 400 mtin 1996. Quantita-

tive estimates of discards are unavail-
able except for 1993 (13,500 mt), but

. may have been at least as high as

reported landings. Discards have re-
portedly declined with increases in
directed effort and landings in recent

than2.3 kg (5.11b) in weight, and 83
cm (33 in.) in length], which are pri-

manly mature females, to meet pro- .
cessing and marketing requirements.
However, smaller individuals, con-
sisting of both mature and immature
males as well as immature females,

are also taken as bycatch and dis-
carded.

NOAA Fisheries

" NEFSC photo by Brenda Figuerido

‘Minimum swept-areatotal biom-
ass estimates of spiny dogfish based
on NEFSC spring bottom trawl survey
catches increased steadily from about
150,000 mt in 1968 to about 600,000

" mtin1990andhave sincebeen stable.
However, estimates of fishable biom-,

ass ( 80 cm) peaked at about 300,000
mt in 1989 and have since declined to

. "about 150,000 mt in 1997. Absolute

estimates of fishing mortality are not
available, but relative rates have in-
creased five-fold since the late 1980s.

" Declining abundance as evi-
denced by trendsin commercial catch
perunit effort and research vessel sur-
vey indices, apparent increasesin fish-
ing mortality and declines in average

* lengthin commercial landings, all sug-

gest that this stock is overexploited.
Since this species bears small num-

" bers of live young and has a protracted

gestation period, directed fisheries for
mature females may impact signifi-

cantly upon recruitment. The poten-
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* “The U.S. fishery for

dogfish is similar to :
European fisheries.
in being selective

" for large individuals

..which are primarily
- mature females, to"

meet processing and

“marketing '
“requirements.”

tial forrapid overcxplditation of sharks
has been widely noted.

o
‘

For _fur‘ther:'irifonnation

P.J. Rago, and K.
Sosebee. 1994. Apphéatlon of a
biomass ‘dynamics model to the
spiny dogfish stock in the North-
west Atlantic. Woods Hole, MA:

' {'NOAA/NMFS/NEFSC NEFSC~

" Ref: Dot.94:18.

* (SARC) consensus summary of as-_

SRS

SR
Y

La -NOAA’NMFS/NEFS.Cf

2 NEFSC [NonhcastFishoﬁcs Scncncc’ '

,'Ccntcr] 1994 -Report of the 18th

Pl ‘_Nonheast Regional Stock Assess- .
R 'ment’ Workshop (1BthSAW), Stock .

'Assessmcnt Revncw Commmce
sessments. Woods Hole, MA:

"'Réf.Doc.94-22.

..Rago, P.J., K. Sosebee, J. Brodziak, -
Distni-
. bution and dynamlcs of Northwest .
. Atlantic spiny. dogfish (Squalus -
' Woods Hole, MA: - .
NOAA/NMFS/NEFSC NEFSC .

and E.D. Anderson. 1994

acanthias). .

Ref. Doc. 94-19.

~ NEFSC [Northeast Flshencs Sctence :
‘Cemer] 1998. [chon ofthe]26th . |
Northeast chlonal Stock ‘Assess- .. .
_'ment Workshop (26thSAW), Stock - .
Assessment Review Committee ..
' (SARC)consensussummaryof as- . .
Woods Hole. MA:. ..
'NOAA:’I\MFSINEFSC NEFSC

.sessmenls

Ref. Doc.'98-03.
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Commercial Landings

1962646668707274767880828486889092949698

Spring Survey Index

Stratified Mean Catch / Tow (kg)

NEFSC. "

Year'
Tabl'e'zs.l Rccreauonal catches and commercial landmgs (thousand metric lons)
_Category 157786 1987 1988 1989 1950 1991 1952 1993 1994 1995 1996
. . Average
US. recreational  10' 14 12 18 13 L5 12 12 i.i' 07 04
Commercial ’ o v ) o
United Statcs 39 .27 31 A4S 147 169 20.6 - 188 22.7 272
‘Canada 04 03 - 02 13 08: 14 ‘18 10 04
‘Other - = 1.2 0.1 06 03 04 01 .. - - .
Total nqmlnal catch6.5 45 S0 67 178 190 23._3 21.7 244 28l
) '1981-198‘6 average
.S'«mmy .S’t’am
, Long-tcrmpotcntlal Catch =,:' <10,000mt -
SSB for long-term potentlal catch =" '200000mt
- [ Importance of recreational fi shery = Low
.JManagement - .. - = Pending .
Status of exploitation =. “Over exploited
Agc at. 50% matunty = 6years, males
" 12 years, females -
v Stzc at 50% matumy =- 60 cm (23 in.), males
-7 80em(30in ), fcmales
| Asscssmentlcvcl : = Size-based -
Overﬁshmg def' nition = -<100,000 mt -
‘Female spawner biomass
Flshmg monahty rate corrcspondmg T .
~-to overfishing definition = Fraesnon = 0+11
RSN ‘ ‘ ' "at 70 cm entry
S M = 0.09 F. = .08 F =03
, . (at 70 cm entry): - . :
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by K. Sosebee

- Skates, Family Rajidae, are dis-
tributedthroughout the Northwest At-
lantic from nearthetide line to depths

_exceeding 700 m (383 fathoms). Mem-
bers of this family lay eggs that are
enclosedinahard, leatherycasecom-

. - monly called amermaid’s purse. In-

cubation time is 6 to 12 months, with
the young having the adult form at the
time of hatching. There are seven

species of Raja occurring along the -

North Atlantic coast of the United
States: little skate (Raja erinacea),
winter skate (R. ocellara), bamdoor
skate (R. laevis), thorny skate (R. ra-
diata), cleamose skate (R. eglanteria),
"' rosette skate (R. garmani) and smooth
skate (R. senta).

The center of dlstnbunon forthe
little and winter skates is Georges Bank
and Southern New England. The
thomy, bamdoor; and smooth skates
are commonly found in the Gulf of
Maine.
skates are southemn species, located
primarily inthe Chesapeake Bight and

The cleamose and rosette .

Skates

Spring Sbrvey Species Composition

amn bamdoor

S winter

. ] ixtle

.| I smooth '
=== cleamose |’
rosetts
thorny
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Southern New England; - Skates-are. *~

not known to undertake large-scale
.migrations, but they domove season-

ally in response to changes in water -

temperatiire, generally offshore in
summer and early autumn and vice-
versa during winter and spring.

The principal commercial fishing
method used to catch skates is otter
trawling.-Skates are frequently taken
as bycatch during ground fishing op-
erations and discarded. Recreational
andforeign landingsare insignificant.

There are currently noregulations gov-
emning the harvesting of skatesin U.S.

waters.,

Skateshavebeenreportedin New
England fisherylandings sincethelate
1800s. However, landings (primarily
from offRhode Island) never exceeded

WH

N
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N
N
R
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I
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Year

several hundred metric tons until the
advent of distant-water fleets during
the 1960s. -Skate landings peaked in
1969 a1 9,500 mt, but declined quickly
during the 1970s and bottomed out at
500 mtin'1981. Landings have since
increased substantially, partiallyin re-
sponse to increased demand for lob-
ster bait, and, more significantly, to
the increased export market for skate
wings. Wings are taken from winter

and- thorny skates, the two ‘species’

currently known to be used forhuman

consumption. Baitlandingsappearto
_be primarily fromlittle skate, based on

areas fished and known species distri-

bution patterns. Landings increased
to 12,900 mt in 1993 and then de-
clined somewhat to 7,200 mt in 1995;
however, the 1996 total was 14,200,
the highest on record.

Minimum biomass estimates have
been developed from NEFSC spring
bottom trawl survey databy area-swept
calculauons. smoothed to better re-
flect resource trends. From 1968 to
1980, estimates were relatively con-
stant, at around 80,000 mt, and then
increased significantly to peak levels
in the mid-to late 1980s. Since 1988,
estimates have steadily declined to
formerlevels.

——



“Skates have a Ilmltedr__.-.
reproductive capacity,

- and stock size could
be qunckly reduced
" through intensive

. exploitation.”

Recent increases in skate land-
ings and the potential for rapidly ex-
panding export markets bring into

" question the level at which sustainable
fisheries for these species canbe main-

* tained..Skates have a limited repro-
-, ductive capacity, and stock size could
-+ - ..be quickly reduced through intensive
~ exploitation.. ‘In areas ‘of the world

where skates are more fully utilized,

.. their numbers have been reduced to
* - extremely lowlevels (e.g., Irish Sea).
-Abundance of winterskate and thomy -

'skate has declined in recent years.

L For fuﬁherinfo,ﬁﬁation

Bigelow, H.B., and W.C: Sehroeder.

1953, Fishes of the Gulf of Maine.’
Fzsh Bull., U. S. Fish. Wildl. Serv.

74(53).

‘Holden, M.J. 1973. Are long-term -

“sustainable -fisheries for elasmo-
** branchs poss:blc" Rapp. P.-V. Reun.

* Cons. Int. Explor Mer' 164: 360- . .

©367.
NEFSC [Nonheast Fisheries Scncncc

Center). '1990. Reportof the 11th .

- Stock Assessmem Workshop (11th
SAW), Fall 1990 'Woods Hole,

MA: NOAA/NMFS/NEFC NEFC .

" Reéf. Doc. 90-09.

‘Wiring, G.T. 1984, Aga,growthand‘-,.

- mortality of the little skate off the
* northeast coast of the United States.
Trans Amer Fzsh Soc 113 314.

- 321,
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Table 26 1 Recreauonal catches and commercial landmgs (lhousand metric tons)

Year

1989 1990 1991 1992 19?3 l99§ I995 1996

Cate'gory . 1977-86 1987 1988
s : Avenge
U.S.'recreational IR

"§Commercial - *

- e | e - . - - o - -

United States - 1.6 5.1 59 67 114 113°125 129 /88 72142
.Camada - . <0.1 - <01 <01 - - - <L e e .
Other .. . 06 0.1 ’ T . C

’ Toml nommal cntch2 2 5.1 5.9

67 114 113 125 129 88 7.2 142

'Pertains to little skate

.S’:mmw .S’tam
‘ Long-termpotentlal catch = _Unknown .
/§SSB forlong-tcrmpotcnual catch , = . Unknown
Importanceé of recreational catch "= Insignificant .
Management’ =_ .. None:
* B Status of exploitation = Fully exploited
Age at 50% maturity - = 4 years' .
‘§Size at 50% maturity * = 40 cm (15.8in.)' .
“JAssessment level =.. . Index :
"> fOverfishing definition " .= None
Fishing mortality rate correspondmg;,_ oo
. to ovcrﬁshmgdcﬁnmon o = Unknown
M = 0.4'. : :F,, =049 F_ ='10"" F_ = Unknown
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Thenorthern shonﬁn.squid.lllex .

illecebrosus, is a highly migratory
" ommastrephid which is distributed in
- the westem Atlantic from Florida to
_Labrador; primarily in offshore conti-
_nental shelf and slope waters. From
' Cape Hatteras to Newfoundland,
throughout its range of commercial
explonauon. the speciesis consndcred
to be a unit stock.
Although overlapping seasonal
cohorts have been identified, peak
spawnmg occurs during winter. Dur-

ing autimn, individuals from as far -
north' as Newfoundland undergo a.

lcngthy spawning migrationto warmer
waters south of Cape Hatteras. Larvae
and juveniles are transported north-
ward in the warm waters of the Gulf
Stream and growth is rapid during the
first few months. Squid spawned dur-
inig winter migrate onto the continen-
tal shelf during late spring.

This species may attain dorsal
‘mantle lengths of up to 35 cm, al-

though individuals harvested in the -

commercial fishery are generally less:

than 25 c¢m in length. The species

hvcs for up to one year. -

" In the U.S. Exclusive Economic -

Zone (EEZ), shortfin squid are tar-
geted primarily during June-Septem-
ber, by smal l-mesh otter trawl fisher-
ies near the edge of the continental
shelf. The U.S. squid fishery origi-
nated in the late 1800s, primarily asa
source of bait, and from 1928-1967
U.S. landings (including longfin in-
shore squid, Loligo pealeii) ranged
between 500-2,000 mt annually. In-
ternational eﬂ'on intensified first of
the U.S. coast from 1968-1975 and
then in Canadian waters (Northwest
Atlantic Fisheries Organization or
.. NAFO Subareas 2-4) from 1976-1981.
. Total landings rose from 1,600 mt in

19690 179,300 mtin 1979, of which
162,100 mt was taken in NAFO Sub-

‘areas 2-4. Following this period of

high landings in the early 1980s, the
stock shifted to a low productivity

regime. The fishery in NAFO Subar-
eas 2-4 collapsed in 1983; landingsin .

that region declined to only 100 mtin

- 1986, andhave since exceeded 10,000
" mt only twice (in 1990 and 1997).

Landingsinthe U.S.EEZ peaked dur-
ing 1976-1977 at a much lower level
(about 25,000 mt). Since 1982, total
landings have been taken primarily
bythe U.S. fishery. There hasbeenno
foreign fishery in U.S. waters since
1986. Landings by the U.S. were
14,000 mt in 1995 and 17,000 mt
in1996, representing 93% and 66% of
the total landings, respectively.

The U.S. fishery is managed by
the Mid-Atlantic Fishery Management
Council (MAFMC), under provisions
of the Atlantic Mackerel, Squid, and
Butterfish Fishery Management Plan.

Management measures for shortfin -

squid include use of moratorium per-
mits, annual quota specifications, and
trip limits once 95% of the annual
quota is reached, Domestic annual
harvest (DAH) for 1997 was set at

19,000 mt, the allowable biological -

catch (ABC) level. The fishery in Ca-
nadian waters ismanaged undera To-
tal Allowable Catch (TAC)established

by NAFO. Since 1980, the TAC has
been 150,000 mt, .

Since shortfin squid are highly
migratory, an unknown fraction of the
stock may reside offshore and outside
of the area exploited by the fishery or
sampled during NEFSCbottom trawl
surveys at any given time. Also, dis-
tribution-is strongly influenced by
oceanographic factors. For these rea-
sons, monitoring of this resource can
be problematical.

Standardized landings per unit ef-
fort (LPUE) data for the U.S. fishery
from 1982-1993 have been used in a

surplus production model to estimate

fishingmortality rates, stock biomass,
and maximum sustainable yield
(MSY). Anew overfishing definition
of F,,,, (0.28, 21% exploitation rate)
and atarget of F,,, (0.11, 9% exploi-
tationrate) have recently beenadopted

 to account for the' one-year life cycle

of this species, and to minimize the
risk of recruitment overfishing.

. Monthly fishing mortality rates
increased during 1988-1993, from 0.01
to 0.12, just above the F,, target.
Stockblomasshas generally dccreascd
since 1989 and is now at a medium
level. Estimates of median long-term
potential yields for F,,,, and F,,

21,300 mtand 14, 600mt rcspecnvely

. However, recruitment is highly vari-

able and yields may vary depending



LY

s

".‘A"ne'w‘ovérﬁ‘shi.ng .

definition...and
target...exploitation
rate have recently-

‘For further information |

Page 117
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Da‘»\c E.G., and P.C. Beck., 1997, JTeble211 |
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.. Woods Hole, MA NEFSC RefA -
Doc. 96-05d. LRI

'Revnswn bascd on targct of Fy,,,
*Monthly mortality rate

*sexual ‘maturation of short:finned:: | .Category 197786 1937 ms 1989 1950 1951 1992 1993 1994 1995 1996
‘squid- (Nllex- xIIecebrosus) ai New-: -8 = - TAversge DR »
foundland Can.J. Fzsh Aq:mr Scx v US. recretonl_ - - - - . i i X . "

v 54:137-146, - s M commercil , o T
: -Da“e. EG., and L.C. Hendnckson_ ‘R United States _ 40 101 20 68 11.7°11.9 17.8 180 183. 140 17.0
" 1998. ‘A review-of the biology, g:;:ada_ e ;gé s e e e e e e e T el .
er . - . e - .. - - - - . -
p°p“‘a"°n d’mm'csa“d exploita- - F TomlUsEEZ 146 1007 20 68 117 119 17.8°180.183 140 170

 tion of shiontfin squid iithie north- * B NAFosA24 457 06° 08 70 110 40 20 27 60 10-.87

© West Atlantic Ocean in rclanon to . §Total nominal catch60.3 107 28 13.8 227 159 198 207 243 150 257
asséssment and managémént of the : ‘ R

"y Tesources: NAFO SCRg D0¢n98/59 | 'Does not, include umdenuf ed squld species
= Hendnckson LCi; A, Brodzjak;-M. |
T Basson, andP Rago 1996« Stock
: ‘;.a§scssment of .forthemn ishénfin’. . SW S&'d&"(d
s:qmdiﬂlheNoﬂhwcslMlanfic dui" Long-term potennal catch S 4 600 mt"
o l\r’:,go ;333H°iommbg§ggngf SSB for long-term potential catch = .1 Unknown . -
T Doc. 96: OSg' : _ Imponance of recreational fishery .= . Insignificant - .

Lange AMT., andM P'Snsscnwmc Managcmem o = rﬂ;‘:;;‘::;gg:gwp ,
1980. onloglcalconslderatnonsrcl- i . o S
evant to the management of squid - . .‘it;:u:t(;%izp;fg:zgr; : - i‘;lg;::; l'o.nted A
Lohgop ealexandIIIex:llecebrosus : Size at 50% maturity = 206-215 mm dorsal-mantle
Mar Fxsh Ret 42(7-8) .23-28. o length, males

N NEFSC [Nonhcast Fnshcnes Science | z ? .
. Center].1996. [Report ofthe] 21st- . giier;_sgf:;ge"glmh = . Suplusproduction
- 1 o 20% )
eE :2:1}]\&\?2:12;5;;0?231‘5?‘50/:‘\(\1?585:5:1( 'Y Fishing mortality rate corresponding - - . - - - ;

" Kssessment Review Committee toovcrﬁshmgdeﬁmuon = F,wep.28 o
(SARC)consensus summary of as- ' : ' R
sessments. NOAA/NMFS/NEFSC: M =030 Fo = 0117 m = Unknown -
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by S.X. Cadrin

Longfin inshore squid (Loligo . ':
pealeu’) school in continental shelf”
- and slope waters from Newfoundland-

to the Gulf of Venezuela. Within its

_ range of commercial exploitation. -

(Georges Bank to Cape Hatteras)
- longfin squid comprise a unit stock
. North of Cape Hattcras. individuals
" migrate seasonally, moving offshore
during late autumn to overwinter in

warmer waters along the edge of the -
‘continental shelf and inshore during -

the spring and early summer. Longfin

squid live for lessthan one year, grow -
rapidly, and spawn year-round. Indi- -
" viduals hatchedin summer grow more

rapidly than those hatched in winter.
Thespeciesis sexually dimorphic, with

males growing faster and attaining-
_ largersizesthan females. Some males .
attain dorsal mantle lengths of more .
than 40°cm (16 in.), although most .
sqmdhar\ estedin thecommercial ﬁsh- o
- ery are less than 30 cm (12 in.) long. .. |

The.U.S. squid fishery beganin-

the late 1800s as a source of bait, and

from 192810 1967, annual squidland---

ings from Maine to North Carolina

(including northern shortfin' squid, -

Illex illecebrosus landings) ranged
from 500-2,000 mt.- A directed for-
eign fishery déveloped in the late
- 1960s, and distant water fleets ex-
ploited longfin squid throughout the
l970$andearlyl9805 Landings fluc-
tuate widely, bécause generationshave
minimal overlap and seasonal dynam-
-ics are sensitive to environmental fac-
tors. Annua) landingsaveraged 19,900
mt from 1967 to 1986 with a maxi-
mum of 37,600 mt taken in 1973,
Since 1986 there have beennoalloca-
‘tions to foreign nationals, and foreign
landings have been negligible. From

1987-1996, U.S. landings have aver-:

aged 18,200 mt annually. In 1996,

landings totalled 12,500 mt.

Longfin squid on butterfish
& sand lance

. Most landings are taken from
Southern New England and Mid-At-
lantic waters. Fishing pattemsreflect
seasonal distribution; most effort is
directed offshore from October to
March and mshore from April to Scp-
tember. The fishery is dominated by
small-mesh otter trawlers, but sub-
stantial landings are also taken from

poundnetsand fishtrapsinspring and.
_summer. Sincé 1987, winter fishing

effort has mcrcascd and offshore land-
ings have gcncrally been three-fold
greater than inshore landings.

. The longfin squid stock is man-
aged by the Mid-Atlantic Fishery Man-
agement Council undeér the Atlantic

NOAA Fishorics
NEFSC photo by Brenda Figuerido

" Mackerel, Squid, and Butterfish Fish-
" ery Management Plan. Management

measures include use of moratorium
perrmts annual quota spccnf' ications
and gear restrictions.

In 1996, management targets for
the longfin squid stock were reevalu-

ated to reflect recent-research on its.

life history. The estimated long—!erm
potential total yield (LPTY)is 21,000
mt, corresponding to a target fishin g
mortality rate of F,,,=0.13 and 0.14

" (11%exploitationrate) forwinterand
- summer hatched squid, rcspectnvcly '

This level of exploitation is based on

- maintaining 50% of potenitial spawn-

ing stock biomass per recruit to en-
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" “Landings fiuc':tua‘tel.,:_;‘

o

i

widely, because .
generations-have

minimal overlap and
“*seasonal dynamics

_are sensitive to .
environmental
.. factors.” -

"".: hance the probability of sustainable -

" yields. The overfishing threshold of

- i ‘maximum yield per recruit (F,Jwas ;.
* determiined to be 0.38-0.36 (28-26% v

cxploxtauon rate). For1997 domestic

annual harvest (DAH)- was set at
21,000 mt..the allowablc b:ologlcal

catch (ABC) level," cstabhshed at
.~ LPTY. '
lndlces of abundancc from the |
* NEFSC autumn battom trawl survey’
are highly vanable The survey index
was below av eragein 1995 and 1996 '

- Theshort hfcspan oflongfin squld-

- "combmed with their rapid growthand .
. capacitytospawn ycar-round leadsto -
* .a seasonally dyn:gmxc resource. Thc
"+ potential for recruitment overfishing
- of the stock is substantial because’
‘longfinsquidrecruittothe fisheryand
. :to the spawning.stock.in the ‘same’
'-ycar This rcsourcetsbonsndcredtobc
'full) cxploncd '

.

| Forfurtiiéﬁ.ipfohhatfdn— -

" Brodziak. J.K T.,and W.K. Macy, II1.
1996. Growih of long-fi nnedsquid, ..

‘Loligo pealen. in the northwest At-

-+ @ lanticFish:Bull ; U.5:94:212-236.

NEFSC [Northcast Fisheries Science ™

7 Center]. 1996.: [chortofthc]2lstlz

Northeaét Reglonal Stock Assess

h mentWorkshop("lstSAW) Stock
i '"-'Assessmcm Revnew Commmcc,-

o '_(SARC) conscnsus ~summary of -
assessments, ‘Woods' Hole, MA:
'NOAA?NMFS/NEFSC‘ NEFSC" -

Ref 'Doci96:05d;, 57

Page 119

40 - 800
354 . 700
—_ 30 - __500\2_
§ 25. 500 ~
S .8
2 204 - 400 3
L R

22}

g 15 "3‘?‘7%
Q) .

< 10- -2oo.§

5. ~.100?'3
o T rritryrtryirrryryrrrrrey M AR S AN S A S 1 0.-

‘,196?646668707274767880828486889092949698 o

e S : Year

Table is.x . Recreational catches and commercial hhdings (tl)obs;nd metric tons) ..

. N Yclr )
Catégory - 1977.86 1987 1988 1989 - 1990 1991 1992 1993 l99l 1995 1996
Average :
US. recreational =7 -« e e oo . e e .
Commercial ' ) A L
United States 69 115 191 23.0° 155 194 182 223 225 180 125

- Canada ..~ - - - U
"Other . 128 <01 <01 <0.1 - : . :

Total nominal catch19.7 11.5 19.1 230 155 194 182 223 225 180 125

T Scammvzq Sfa(«d
-Long-tcrm Ppotential catch .= .21,000mt- _
SSB for long-term potential catch = . .Unknown R
Importance of recreational fishery "= Insignificant =~
Managcment . =  Mackerel, Squid

-+ and Butterfish FMP

S;atus of :xp]oitgtion “=. - Fully cxploxted
Age at 50% maturity = .6-8 months '
Size at 50% maturity = 16 cm dorsal-mantle lcngth
Assessmentlevel = Index
‘Overfishing definition =" ..F.

Fishing mortality rate corresponding . :

'F_, =0.38" (winter cohort) .

to overﬁshmg definition :
‘ - F_, =0.36 (summgr cohgr})
Winter cobort M= 30 Fo, = 013" F,, = Unknown
Summercohort M.-.-. 30' - F,, = 014" F_ = Uoknown

»%

'Monthly mortahty ratc
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~ The American lobster, Homarus
americanus, isdistributedinthe North-
west Atlantic from Labrador to Cape
Hatteras, from coastal regions out to
depths of 700 m (400 fathoms). Lob-

sters are Jocally abundant in coastal :
- regions within the Gulf of Maine and

off southem New England. Coastal
lobsters are concentrated in rocky ar-
eas where shelter is readily available,
although occasional high densities oc-
cur in mud substrates suitable for bur-
rowing. Offshore populationsare most
abundant in the vicinity of submarine
canyons along the continental shelf

.edge. Tagging experimentsin coastal

waters suggest that small lobsters un-

dertake rather limited movement, al-

though larger individuals may travel

extensively. In contrast, offshore lob: -

sters show well-defined shoalward
migrations during the spring, travel-
ing as much as 300 km (186 mi),
regularly 80km (50 mi). Lateral move-
ments along the shelf edge have been
demonstrated aswell. Forassessment
purposes, three stock areas- the Gulf
of Maine, Georges Bank and South,
and South of Cape Codto Long Island
Sound-have been recognized, based
ondifferencesin biological attributes
and exploitation patterns. -

Lobsters exhibit a-complex life
cycle in which mating occurs follow-
ingmolting ofthe female. Eggs (7,000
to 80.000) are extruded and carried
under the female’s abdomen during a
9to 11 month incubation period. The
eggs hatch during late spring or early

“summer. and the pelagic larvae un-

dergo fourmolts before attaining adult
characteristics and settling to the bot-
tom, Lobsters moltapproximately 20
times (in 510 8 years) before reaching

" minimum legal size. A significant

Man with two lobsters, circa 1965

NOAA Fisheries
NEFSC Photo Archive

- - ——
‘
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“I__n both.‘gnshg

B fwwuthm one molt
 of the minimum ‘size,
representative of a

, continuing
dependency.on newly
- recruited animals ..."

- proportion of the female lobsters
.- caught in inshore areas are not sexu-

ally mature. .

. The principalfi shmg gearusedto
catch lobstersisthe trap. Lobstersare
alsotakenasbycatch withotter trawls.
Recreational fishing occurs in coastal
waters, but estimates of the catch are
notavailable. Foreign fishingisinsig-
nificant. The offshore fishery is man-
aged under the New England Fishery

Management Council’s Lobster Fish-
- ery Management Plan, while fisheries
- within 3 mi of shore are managed by

the various states under the Atlantic
States Marine Fisheries Commission’s
Interstate Fishery Management Plan
for American Lobster. Primary regu-

* latory measures include carapace

length (CL) limits, protection of
ovigerous females, and gear restric-
txons and nominal efTort control mea-

sures.

Total landings averaged 17, 600
mtfrom 1977-1986 andthen increased
1028.900 mtin 1991 before declining
slightly in 1992-1993. Landings for

"1995 and ‘1996 weré 31 900'm't and °

32,600 mt, respectively.

Landingsinthe U.S. mshorc ﬁsh-
ery were relatively stable from 1965 .
101975, rangmgfrom 10,300t0 12,200 -
. mt, and averaging 11,100 mt, Land-~

ings then rose steadily from 12,900 mt

. |in1978104ecord 24, 000 mtin 1991,
" . After declining somewhat in 1993:
. 1993.the upward trend continued, with

landings reaching "9,200 mtin 1996.
Thisincrease canbe attributed both to
increased abundance anda continuing
increase in effon, especially in the

re and_ oF

. from 197510 1983.
" "From 1985 through 1989 trap .
landings averaged around 2,800 mt. -
At the same time, trawl landings de- °
creased from a peak of 3,200 mt in ~
"197110 500 mtin 1984. In subsequent

-yearsthe trawl component of the fish-

. potcntlal catch
lmportancc of recreational fishery -
.Management

Status of exploitation
Size at 50% maturity

‘Assessment level

Overfishing deﬁnmon

Fishing monal_lty rate corresponding
to overfishing definition -
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Unknown ~
Minor = -

" American Lobster FMP/NEFMC
Interstate FMP for American
Lobster (ASMFC)
Ovcrexplontcd o
7.8-10cm'(3.1-3. 9m)
carapacelength o
Sizé structured (DeLury)

“10% egg producuon )

* perrecruit’

Fype=032

. F, =036 '

Fi =0.44°
M =0.10 F_,. (females) = 0.24' F o, = 0.62!
S =015 Fop =0
=033 Fop =120
1Gulf of Maine
3Georges Bank and South

’Southcm Cape Cod - Long lsland'Sound

numbcr of pols and extent of area.
fished.

_ Priorto 1950, lobsterswcrc taken °
ofTshore pnmanly as incidental trawl
catches in demersal fisheries. Re-

ported offshore lobster landings in--
creased dramatically from about 400

- mt dunng the 1950s to-an average of *
more than 2,000 mt in the 1960s. In

1969, technological advances permit-
ted the introduction of trap fishing to

~ deeper offshore arcas Landmgs from
‘offshore traps rose from 50 mtin 1969

to 2,900 mt in 1972 and remained
relatively stable at around 2,000 mt

ery has averaged a little over 300 mt.”
Total ‘offshore landings rose to an

Offshore landings have never com-

-prised more than 20 percent of U.S.
" totallandings.

Inboth inshore and offshorc fish-
eries, the.great majority of lobsters
landed are within one molt ofthe mini-
mum size, representative ofacontinu-
ing dependency on newly recruited

. -animals (i.c. , those lobsters that have

- ‘just'grown into legal size). .Even on
- Georges Bank in recent years, over

80% of the females are within this

. . newlyrecruited category. These ani-
‘malsarenot even 50% mature atthese

. sizes, and therefore have not,onaver-

- .-age, had a chance to reproduce.

. In Canada, the Scotia-Fundy re-

-~ gionhasexperienced similartrends in
- landings over the past decade.

- The NEFSC autumnbottomtraw]

. survey biomass index declined from

- 1.3kgpertowin 1964toanaverage of

-about 0.6 kg from 1970 -1975. The
- index then increased to an average of

average ofaround 3,200 mtinthe late " -

1980s, peaked at 5,000 mtin 1990 and
have since declined to 3,200 mt in
1996, 10 percent of the U.S. total.

0.8 kgper tow from 1979-1984. Since

. then, the index declined somewhat in

the late 1980s, but then increased to
1.3 kg pertow in 1996. These trends
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in biomass indices and offshore land-

. ingsare consistentin indicating a re-+:.
-, - duction in; stock biomass followmg_.
" .the developmcm of the offshore fisha: -

ery, followed by stabilization of the

stock and subsequent increases in
abundance. Inrecent years, otherevi- .

dence of increases in abundance have
been seen throughout the lobster's
range.

During the past decade, areal ex-
pansion of the lobster fishery, land-
_ ings from both inshore and offshore
and the continued intense inshore fish-
ery have called into question'the rela-
tionship between animals in these ar-

eas. Ifconsistent recruitmentin coastal

areas depends on egg production from
offshore, heavy exploitation of off-
shore populationscould impactall fish-
eries. It would be prudent to view
lobsters from both areas as a unit re-
source.

The overfishing definition a-
dopted by the New England Fishery
Management Council refers only to
females, based on maximum spawn-
ingpotential expressedintermsofegg
production. Assessment results indi-

- catethat all three stock areas are over-
exploited. This conclusion is sup-
ported not only by estimatesof fishing
mortality and associated egg produc-
tion, but otherpopulation metrics. The
proportion of landings that are new

- recruits (i.e., just molted into legal

size) hasranged from around 80% for-

- the Georges Bank and Southregionto
-90% in the Gulf of Maine and nearly

" 98%inthe Southof CapeCodtoLong . -

“Istand Sound area. The effectiveness
of current management measures has

* been reduced by high montality rates.

‘and the resultant severely truncated
size composition. Any change in en-
vironmiental conditions that would
cause a major disruption in a year’s
" molt, or worse, a reduction in spawn-
ingorsurvival from eggtoadultstage,
could have serious consequences for
the resource. Substantial immediate
reductions’in effort and the initiation

“of othier management measures are -

required to rebuild stock biomass and
size/age composition so as to lessen

dependence of the population and the

-~ fishery on incoming recruitment.

Fogarty,-M.J.,

35 - 2.0
Commercial Landings: B i
]
<
= - 1.5 z
= : ~
(=] s ~
% g
2 1.0 O
L : §
O A g
S o §
1S \ L 0.5 §
5] &
Autumn Survey Index [
o SRR A L AR A A A L AR A S AR B R I LA S0 B LB B e 0'0

1962646668 70 72 74 76 78 80 82 84 86 88 90 92 94 96 98
Year '

 Table 29.1 Commercial and recreational landings (thousand metric tons) *
’ Year
Category 1977-86 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996
: Average
U.S. recreational’ - - - - - - - - .- - -
Commercial ’
* United States o
. Offshore? .29 33 30 33 50 47 44 35 38 44 32
Inshore? . 145 123 192 20.7 226 240 209 221 279 2723 29.2 .
. Canada- 02 <01 <01 <01 O1 02 02 02 02 01 01
Georges Bank <

Total nominal catch17.6 20.7 22.2 24.0 27.7 28.9 255 258 319 319 326

'Recreational catches unknown
*Includes trawl and offshore trap catches
“nshore trap catches”

For furtherlnformatlon

R.A. Cooper, JR:
Uzmann, and T.S. Bums. 1982.
Assessment of the USA offshore”™

NEFSC[Nonhcast Fisheries Science
Center). 1996. [chortofthe]Zan
Northeast Regional Stock Assess-

American lobster, Homarus amer-
icanus, fishery. ICES [International
Council for Exploration of the Sea]
C.M.1982/K:13.

ment Workshop (22nd SAW),Stock
Assessment Revncw Committee
(SARC), consensus sumimary of as-
sessménts. Woods Hole, MA:
NOAA/NMFS/NEFSC. NEFSC
Ref. Doc. 96-13.
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by S.X. Cadrln

Northern or pink shrimp, Pan-
.. dalus borealis, are distributed discon-
_ " tinuously throughout boreal waters of * -
- - the North Atlantic, North Pacific and :
Arctic Oceans. Inthe Gulf of Maine,
northem shrimpare consideredtocom-
prise a unit stock. :They inhabit soft

mud bottom at depthsof' approximately
10to 300 m (2-165 fathoms), most

~commonly in the cold Wwaters of the .

southwest GulfofMaine. The Gulfof
Maine is the southemn limit of the
species” distribution in the North At-
lantic, and temperature is an impor-
tant_factor in ontogenetic rates and
reproductive success for this stock.
Northern shrimp are protandrous

"hennaphrodnes Inthe GulfofMaine, =
", they generallyspawnas malesintheir

third summer; they subsequcntly un-
derg6 transition and bccomc mature

_fcmales in their fourth year. After .

pawmne and egg extrusion in sum-
mer. owgerous fcmalcs move to

" coastal waters in late autumn, where
" eggs hatch in ‘wintertime. Juveniles

remain ‘inshore for over a year and
then migrate offshore as they begin to

: mature

A directed otter trawl fishery for
_northcm shrimp began in coastal wa-
ters of the Gulf of Maine during the
winter months in the 1930s. In the
'19605. Iandmgs rose rapidly toapeak
of 12,800 mtin 1969 with the expan-

" sion of an offshore, yéar-round fish-
.ery; and approxlmatcly 11,000 mt

were landed annually from 1970 1 972

~ After1972,landings declined rapldly, -
_lcadmgto mcreasmg]yresmcnvc man-

'agcmcnt measures and closure of the

) fishery'in1978. The fishery reopened

in1979and landmgsmcrcased gradu-

 “ally 10 5,000 mt for 1987; the 1988-

1994 annual average was 3, 400 mt.
Landings then increased to 6,800 mt

T

3‘4._Northem shrimp

in 1995 and t0 9,100 mt in 1996. The
latter figure has been exceeded only
-duringthe five yc'arspnorto the 1970s
stock collapse.’ The'1997 total was
6,300 mt. Nominal fishing effort in-
creased in the late 1960s to average
-16,000trips for the 1970-1972 fishing
seasons. Effort decreased rapidly in
the 1970s, but has increased consider-

ably since the 1978 closure. Thenum- -

ber of trips peaked at about 12,000 in
1987, decreased 106,000 in 1994, and
agammcrcascd 012,000 mpsm 1996.
The fishery is managed via gear re-

NOAA Fisheries
NEFSC Photo Archive

strictions and ‘seasonal limits (set

* within a 183-day “window” from De-

cember through May) under the au-
thority of the Atlantic States Marine
Fisheries Commission (ASMFC).

* Stock biomassis currently moni-
tored by the NEFSC autumn bottom
traw] survey and the ASMFC summer
shrimp survey. The NEFSC autumn

" surveybiomassindex declinedto very

low levels during the late 1970s and
has since increased somewhat. How-

- ever, stock biomass is now below av-

erage and fishing mortality appearsto -
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‘ 0 '.' L | r.l

Stratified Mean Catch / Tow (kg)

Toa
T 0

LA e g

Year

§ i TiEs0n]

1962 64 66 68 70 72 74 76 78 80 82 84 86 88 90 92 ‘94 96 98

-,Recreational catches and ;commercial landings (thousand metric tons)

el Year . i
_;‘Cale'gory 1977-86 1987 1988 1989 1990 1991 1992 1993 1994 l99$ 1996
toT . Avcuze
US rccreahonal T - . . . - - - - - -
. Commemal s L
;"2 " United States” “1..;- - 50 31 36 44 34 34 -23- 37 68 9.1
Canada !l - - . - - - - - .
-Other - . Y . - - - - - - - -
4.4 .

Toulrlommal catchlB 'Z SfO 3136

.'r,.

N

-

T .Long-tcrm potcnual catch

Stock Biomass

~ for long-term potential catch
" . Importance of recreational f‘ shery
Managemem

. Status of explontalion
- Age at 50% maturity (females)
Size at 50% maturity (females)

- . Assessment level

Overfishing definition
Fishing monality rate corresponding
to overfishing definition

M =025 - F,, = 046

nnow

wonononu

Smxmdfu; Std&(d

5000mt

31,000 mt .

Insignificant .

Interstate FMP for northem
shrimp(ASMFC)
-Overexploited

3V years -

. 26mm carapace length (1.0 in.)

-Stage- structurcd (DcLury)
None

N/A

= 0.77 . F,, = 0.90

- - “Continued high

'_'exploitation rates will

increase the potential”
for overfishing and
resultant stock
collapse.”

* behigh. Abundanceoflarge shrimp at

the end of the 1996 fishing season was
the lowest since the early 1980s. Ex-

- ploitation rates increased from 11-29%
- from 1985-1995 to 53%in 1996. Ex-

ploitation rates at or near this level

- wereassociated with stock collapsein
" -the mid-1970s. Continued high ex-
* ploitation rates will jncrease the po-

tential for overfishing and resultant

~ stock callapse.

Fdr further lnf_orm'atlon

§ Apollonio, S, D.K. Stevenson, and

E.E. Dunton,Jr. 1986. Effectsof tem-
peratureonthe biology ofthe north-
em shrimp, Pandalus borealis, in
the Gulf of Maine. NOAA Tech.
Rept. NMFS 42,

Cadrin, S.X., D.F. Schick, D. ‘Me-
Carron, S.H. Clark, M.P. Arm-

_ strong, B. Smith, and J.B. O'Gor-

* man. 1998. Gulfof Maine northern
shrimp stock assessment. NOAA/
NMFS/NEFSC. NEFSC Ref. Doc.
98-07.

NEFSC [Northeast Fisheries Science
Center]. 1997. [Report of the] 25th
Northeast Regional Stock Assess-
ment Workshop (25th SAW), Stock
Assessment Review Committee
(SARC) consensus summary of as-
sessments. Woods Hole, MA:
NOAA/NMFS/NEFSC. NEFSC
Ref. Doc. 97-14,

Mcinnes, D. 1986. Interstate fi shcry
management plan for the northemn
shrimp (Pandalus borealis Kroycr)
fishery inthe westermn Gulfof Maine.
Atlantic States Marine Fisheries
.Commission, Washington. ASMFC
“Spec. Repr. No. 9.

30y
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Atlantic surfclams, Spisul& soli-

* dissima, are distributed in western
" North Atlantic waters from the south-
. em Gulf of St Lawrence to Cape
. Hatteras. Commercial concentrations
. are found primarily off New Jersey ;
.~ andthe Delmarva Peninsula, although -
- commercial quantities also exist in
.. Southern New England waters, on
Georges Bank, and off the Virginia; ‘
Capes. In the Mid-Atlantic region, -’

surfclams ‘are found from the beach

zone 1o adepth of about 60 m; beyond. . . .
40 m. however, abundance is:low. . -
Growth ratesare relativelyrapid, with

clams reaching harvestable size in

about six years. Maximum size is .. .
_ about 22.5 cm (8.9 'in.), but clams "~
. larger than "0 cm (7.9 in.) are rare,

~ Surfclams are capable of reproduc-

tionin their first year of life, although
full maturity may not bereached until
the second year. Eggs and sperm are

. shed directly into the water column;
. tecruitmenttothe bottom occursafter -
_a planktonic larval pcnod of about

three weeks.
= The principal fi shing gcar for
surfelam isthe hydraulic clam dredge.

Recreational and foreign fishing are o

insignificant. The Exclusive Economic
Zone (EEZ)fishery is managcd under
the Surfclam-Ocean Quahog Fishery
Management Plan (FMP) of the Mid-
Atlantic Flsher) Managcmcm Coun-
cil, primarily byatotal allowable catch

“(TAC) limit. Tn 1995 and 1996, EEZ

landingstotalled 19,600 mtand 19,800

. mt(meats)undera TAC of 19,800 mt.

- Totallandings of surfclams aver-
aged roughly 20,000 mt in the carly
1960s. increased to over 40,000 mt by

1974, and then decreased by 1979 t6 -

well below the earlier average of

20,000 mt.  Landings have subse-

quently increased, especially ‘in the

Atlantic surfclam

Sorting surfclam and ocean quahog
research survey dredge haul

-

R N s ) R
é,f e - .,..v..‘..d‘_hd\.._....’_-.a\-, LRI

-~

ey ey, s
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NOAA Fisheries
NEFSC Photo Archive



Page 126

“Resources
- off New Jersey-and
the Delmarva . ;3 .
Peninsula appear“,';
sufficient fo sustain -
. the fishery.during. . .
the next

several years

. s, R
: 2 #

4552.{.»11,:1 l987-1996 average wa
30, 300 mt of whxch 21 700 mt. wa

#1993 and have smce avcraged about °
+3¥9,000, mt; reflecting increased land-
- ings from inshore New York and New
' "_;'.-Jerscy. Total fandmgs from EEZ and
“-.state’ Waters were 28,700 and 28,800
- mt for 1995 and 1996, respectively.
e The. pnncnpal management ob-
T Jectwc ‘undér Aimendrments 1 thiough
" Jofthé FMP was to rebuild depleted -

Metric tons (000's)

stocks. UndcrAmendmentS anITQ ’
. (mdmaualtransfcrablequota)systcm :
-.wase bhshedml990 wherebythc.

- anriual quotawasallocatedamongpar—
- uc1patmgvesscls. based onvessel size
b andpcrfonnanceh:story Thissystem - -
s mtcndca 1o address economic inef-
ﬁmencnes resultmg fromthei mtcns:vq
L regulatory scheme’ used'to promote-
':"-* rebuilding,’ Tradmg of vessel alloca- -

50 ~ 7
45
- 6
40 4
3s{ -5 5
. X
301 | 4 &
25 4 &
- n L
20 - 3 §.
15 - . 2 §
10 -
. . » , 1
5 1 ' 7 Mid-Atlantic Survey Index
0 R ot B B B B B e mn o S 0
19626466687072747678&7828486889092949698
' Year
T'able 31.1 © Recrestional catches and commercial landings (thohsand metric tons, meats)
. Year
Category 1977-86 1987 1988 1989 1990 l99l 1992 1993 1994 1995 1996
T Average
U.S. recreational - @ o - - - - - - - - -
Commercial . :
United States
EEZ 19.0 21.7 234. 219 240 206 21.7 219 219 196 198
State waters $3. 54 49 81 85 94 IIO 116 91 91 90
Canads '

Totalnommalcatch243 27l 283 300 325 300 327 335 Jll 287 288

. =txonsnspc:‘mmed,whnch1smtendedto .

to rcsull in more effi c:ent use of hat- -
"'vcstseétor capnal SV
fedl ‘In.1990; 128vesselspamc1patcd
. "mtheMid-AtlantlcEEZﬁshcry ‘With
the -adoption of "Amendriient’ 8, the ;-
- humber of-vessels, in t]wf’ shcry de-:. .
lincd to-75 in-1991, and 1037 by. -~
1995 Tvio managemcnt areas, Ncw_jj'_e'
England -and. the Mld-Atlantlc, were

) »formgly 1dent1f cd,‘but have. bcen .
L combmed in Amendmeént 8;. Asmgle i
- annugl’ TAC’ apphes to both‘areas,ﬂ j
B -.';_.Curremly, the Georges Bank region .
L remains; closed to the: harvestmg of
.-.-‘surfclams\ductothcpresenceofpara- .
lyuc shcllﬁsh poisoning toxms e

O

Summary Status
Long-term potential catch = 14,2601026,210 mt .
SSB for Long-term potential catch = Unknown
Importance of recreational fishery = Insignificant
Management = Surfclam and o
s Ocean Quahog FMP

Fully exploited (New Jersey)

Status of exploitation
L ‘ Underexploited overall

Age at 50% maturity = 1 year
Size at 50% maturity = <4 cm (<1.6 in.) shell length
Assessmentlevel - = Size structured (DcLury)
Overfishing definition = Foo
Fxshmg mortality rate corresponding .
to overfishing dct'nmon = F,,,=0.18
M 9._ 0.02-0.08 F, =007 F_ = 019 F,, = <0.05

-
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* Intensive fishing for surfclams'

was initiated after World War 1, pri-

marily off Long lsland and nonhcm;’
New Jersey. Extensive’ oﬂ'shore beds™ -

were discovered and exploncd ofl Pt
Pleasant, N.J. during the 1950s; t:Omo

‘bined ‘with inshore beds near Cape,‘;-
Ma\-\\'lldwood the New Jersey ré=:
sources supponedthe fisheryuntilthe

. ‘early 1970s. Declining productivity

-~effort 1p the South: during' thezearly.
7 1970s,-and With'the discovery of ex-
* tensivebeds offsouthern Vlrglma and

off New Jersey prompted a shifl of

~ NorthC arolma. total landmgs rose to
_an average of 40, 100 mt'(meats) for

7197341975, 50perccnth|ghcrthanlhc' .
S 1965-1977 avérage (27, 000 mt). The -
.. .! solithefn erg:ma-l\ortharolma fish-.
L ery collapsed during 1976, and most‘ ’
"7, participating vessels rctumed fo more '

nonhem areas. - .
Biomass indices from, rcsearch

_.vessel surveys employmg hydrauhc

.dredge gear have loosely paralleled

" ‘trendsinlandings. Forexample, stock
L blomass and landmgs of surfclams
* declined steadily offthe northem New

chse\ coast from the mid-1960s to

o 1977 A mass monaluy of surfclams
- . m‘the northem New Jersey area dur-

: ‘Ae.summer of 1976 reduced the

bundance of commcrcxal-sxzcdclams .

o’ cxlrcmel) lowlevels. Survcys from__

% '19780nward indicated substantial re- "

N c(unment by the 1976 yearc classin ythe

A

ca.subJectcd 10 thelam kxll Growth

surfclams Recrultment has taken

e lace dunng the l9805 and 19905. .

his_year class. resuited in‘an’in-
,*. f:eredSing proportion of total: Mid- At-’
:_.lantlclandmgsfrom oﬂ'nonhcmNew :
. }-~Jcrse) Almost 4ll of the. 1976 year”
" class is now Jarger than 12°em, This -
e thhemxmmumlegalsucunull%l .
" “"The limit was suspénded for the 1991 ..~ %"
i ﬁslung season due to the rclatwely-" R
« . low” abundance of. prcrecmnt-s:zcd
< Elams’ and thc lnkcly incentive undeér - -
Amendment 8 totargett bcds of larger.--

although nocohort has domlnated thc
__populationinthe manncrlhatthe 1976 .
_cohort did. '

- ‘Biomass off the Delmarva Penin-

" sula remainedatrelatively high levels
,'.‘"}',.untll the return of the fleet from south-
. em Vlrglma-North ‘Carglina during
. 1976. Concentration’of the offshore
fishery in Delmarva waters between

1976 and 1980 resultedin adecline in
harvestable biomass. However, re-

.-cent surveys . mdlcate lhat the abun-
“dance: of clims in Dclmarva waters
.has remamed relatively high: These
‘clams . havc grown at substantially
slowcr;rates than those off New Jer-
sey, due to. hngh dcnsxty and pcrhaps v

othcr factors

. . *Research vcssel surveyd data indi-
'catc adequate surfclam resourccs to
" support tthlddlc AtlantlcEEZ fish-
-ery atornearcurrent levels (18,000t0

- 23, 000 mt of meats) for the next few

years. .Closure of the Gcorges Bank .

" NEFSC [Northeast, Fisheries Science

. Center]. 1996. [Report ofthe] 22nd

ﬁshery:mphcs that biomass will likely

" accumulate there due to the low natu- _
ral momlxty rate of surfclams How-

ever, mformatwn about tlus area is

limitedand current biomass levelsand .

future prospects are uncertain.
Landmgs from the EEZ continue
to e relauvely stable dueto the large

‘standing stock relative {6 the.annual
. quota. lnthelast scveralycars,ﬁshmg‘

 hag_beén- concentraled: off Atlantic

"City; Ncw Jerscy Catch perunit ef--

fort (bushcls per hoif, ﬁshed) for the
New Jersey area has decllned slowly

'.'fhroughout the 1990s.* Resources off
Ncw Jersey and the Dclmarva Penin-"
‘'sula‘appear sufficient to sustam thc_' w
' " " Reéf. Doc. 98-03."

‘_ﬁshery dunngthe next scveral years. . N
, . - N ‘Wemberg,.l R, andT.E. Helscr 1996
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J. Shellf. Res. 14(2): 301-306.
" Murawski,S.A.,andJ.S. Idoine. 1990.
" Yield sustamabnluy under constant

" catch policy and stochastic recruit-
ment. Trans. Amer. Fish. Soc.
118(4):349-367. : :
NEFSC [Northeast Fisheries Scncnce
Center]. 1993. Report of the 15th
Northeast Regional Stock Assess-
ment Workshop (15thSAW), Stock
‘Assessmem Revnew Committee

" (SARC) consensus summary of as-

“sessments. *Woods Holc, MA:

' "NOAA/NMFS/NEFSC.’ _NEFSC -
" Ref.Doc.93:06. .
NEFSC [Nonheast l-‘lshcncs Science

Center] '1995.” Report of the 19th

"' Northeast Regional Stock Assess-
‘menit Workshop (19thSAW), Stock
‘_Asscssmcm Rcv:ew Committee -
(SARC) consensus summary of as-
sessments. Woods. Hole, MA:
NOAA/NMFS/NEFSC NEFSC
Ref. Doc. 95-08.

Northeast chxonal Stock Assess-

* ment Workshop (22nd SAW), Stock

Assessment Review Committee
(SARC) consensus summary of as-
_sessments. ~ Woods Hole, MA:
' '\NOAA/NMFS/NEFSC NEFSC
Ref. Doc. 96-13.. '
NEFSC [Northeast Fisheries Sclence
; Center}. 1998. [Report ofthe] 26th
Northeast Regional Stock Asscss-
" 'mentWorkshop (26th SAW), ‘Stock
Assessment’ Review | Commmce

**(SARC) consensus summary of as-

*'sessments. Woods Hole, MA:
NOAA/NMFS/NEl-‘SC_ 'NEFSC

*"Growth of the Atlamlcsurfclam,

" * Spisula solidissima, from Georges
" Bank to the Delmarva péninsula,

“USA. Mar. Biol. 126: 663-674.

,  Weinberg, J.R. 1998. " Density-de-
- "pcndent growth in the Atlantic

~ surfelam, Spisula solidissima, -off
the coast of the Delmarva Penin-

f"sula. USA Mar Biol. 130:621-
630, :
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by J. Weinberg

_The ocean quahog, Arctica .-
 islandica, is a bivalve mollusk found
infemperate and boreal waterson both
sides of the North Atlantic. Distribu-
tion in the Western Atlantic ranges .
from Newfoundland to Cape Hatteras ~
. in depths from 80 256 m. Quahogs

' ‘are rarely found wheré bottom water -
temperatures exceed 16°, and occur
‘progressively further offshore between
. Cape Cod and Cape Hatteras. Inthe .
_Gulf of Maine region, ocean quahogs
are distributedin relatively nearshore
waters, with fi shablc conccmranons3,
to 7 mi from shore. .

In the Middle Atlantic rchon,’

ocean quahog populations are com-
. poscdpnmanlyofrelatlvelylargc(>70, .
*_mmshelllength), old individuals, and

" there i is little evidence of recent re- .
cruitment (6 these populations. In

- contrast, Gulf of Maine populations. ", L .
Quahogs in wire basket . NOAA Fisheries

.(I?fimaﬁ'y off castern Maine), com- . WEFSC photo by Brenda Figuerido
posed of smaller (about 50 mm shell -

length) individuals, seemi to have had -
__ greater recruitment in recent, years.
" Growth rates of ocean quahog are..
" lawer in the Gulf of Maine than in . .
. Middle Atlantic areas. Reésults of -
. mark-recapture, shell banding, and
length frequency studiesindicate that
...the ocean quahog has a longevnty of
morethan lOchars, andthataﬁerage
20 growth is exceedingly  slow.
Spawning apparently occurs over a
-protractcd interval from summer
through autumn, Frec-ﬂoatmglarvac
develop slowly (more than 30 days -
* until setiling), and thus may drift far . -
from their parents, . )
" The principal gear, uscd in the
“fi shcry is the hydraulic clam dredge,
and until the early 1990s, most ocean
quahogs were caught off New Jersey |
andthe Delmarvapeninsula. Thefish- ..




"~

- < sCommercial’ catch

rates in this reglon

: .[Mld-AtIantlc] have

- declined Since
4987, although |
values havye risen in
1995 and 1996"

ery has been moving north for several -~
. . yearsand slgmf' cant catches are now -
""" taken off.Lorig Island and southem - -
. New England. Recreational and for-
o cngn Afishing in the Exclusive Eco-
nomic Zone (EEZ) are insignificant.

The Mid-Atlantic EEZ fisheryisman-
aged underthe SurfClam-Ocean Qua-

_ hogFishery Management Plan(FMP)
_ofthc Mid- Atlantic Fishery Manage- .-
. ment Council. Provisionsof Amend-" ~
' ment 8 of the SurfClam Ocean Qua-
hog FMP, approved in 1990 insti- -°
. i tuted for the first time an individual' -
“transferable quota (lTQ) system for -
" .both surfclams and ocean quahogs,”

allocatmg perccntagcs of the annual

-quota based on vessel performancef
history and vessel 'size. For ocean-
. -~ quahog. managcmcntmeasures inef-
T .fect include an annualquota(typically - -
o 20,0001025 OOOmlofshuckedmcals) R
) '._vcsscl allocauons. and reporting re-
.. quirements for both proccssors and -* -

fishing vessels. . : '

Ocean quahogs wefe first har-

.. vested commercnally during World " *
- .Warll off Rhode lsland Total land-
L mgs ho“cver, never.exceeded 2,000
.. mtofshucked meats until 1976 when _

offshore cxplonatlon began off New

‘ Jcrse) and Maryland. Steady declines

in offshore Mid-Atlantic surfclam
slockspombmedwnththemasswcklll

ofsurfclams ofTNew Jersey in 1976

stlmulated ﬁshmg -for-the deeper-
dwe!lmg ocean quahog Total ocean
quahdg Iandmgs increased dramati-
call) ‘between 1976 and 1979, from

2,500 10 15.800 mt of meats per year.
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Table 3:2..1 Recreational catches anﬂ conirﬁérciil landings (thousand metric ions._méafs)

s Th * - Yesr :
- Category 199736 1987 1988 1939 1990 1991 1992 1993 1994 1995 1996
- . Aveuge . ..
US. recredtional = = T . o e e e i
- j Commercial * oo ' ) o o
United States . '
EEZ. - ;14.8 215 203 223 210 221 225 219 210 21.2 200
Sme:’ o .08 06 04 02 01 01 <01 13 1.1.716
- Canada - . . . :
Total nominal catchl5.7 - 220 207 226 211 222 225 232 211 222 216
'EEZFnshetylnluatedm1976 . B '
‘Long-tcrmpotemlalcatch ="“‘ 18,140-27.200mt
SSB forlong-tcrmpotennalcatch o= ‘Unknown
lmpoﬁanceofrccrcanonal ﬁshery . = -* Insignificant
Managcmcm ' f= " SurfClamand -
' - " Ocean Quahog FMP
Status of qulo:tdtion A=' , Fullycxploncd
Agc at 50% Maturity ‘ "-7' " 8years, males .
. T 1] years, females o _
; SnzcatSO% matunty _=, 55 mm (2.1in.) shell length
J Assessment level . = DeLury depletion model
. Overf's_hmgdcﬁmthn_' _ = Fy "
| Fishing mortality rate corresponding ' L
 to'overfishing definition - = Fpuy=004
M .=:001-003 F, = 0023  F_ = 0068 F,, = <0

1%
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“Although annual
Iandings are

estimated stock, .
greater landings are
probably not
warranted due to

extremely slow
. growth rates and low
" annual recruitment. ™

Lanaings in 1995 (22,200 mt) and in

1996 (21,600 ml) were typical of an- .

nual landings since 1987. Most of the
landings are currently derived from
EEZ waters off Long Island, New Jer-
sey, and southem New England. Qua-
hogs are also taken in the EEZ off

Maine, and inshore (state waters) off .
Rhode Island and Massachusetts. The -
" Gulf of Maine fishery has been desig- -

nated as an experimental one to pro-
vide information on abundance, dis-
tribution, and biological characteris-

- tics of the resource. It has.not been'_ .
subject to ITQregulations for several

years. Landings from the Gulfof Maine
fishery are primarily for siall (about

50 mm shell length) quahogs, which

are sold as a fresh, in-shell product.
Landings of larger quahogs in Middle

Atlantic waters are used in processed

clam products (for example, chow-
ders, minced clams, and juices.)

Resource surveys for ocean qua-.

hog have been conducted by the
NEFSC in the Georges Bank-Cape
Hatteras region since 1965. Swept-
areacalculations indicate a stock bio-
_mass (meat welght) ‘of about 1.0 mil-
.lion mt. Sources’ of uncertainty in
these calculations includethe fraction
of clams assumed to be collected by

the survey dredge and the fraction of
the regions sampled consisting of ac-

tual ocean quahog habitat, ratherthan

rocks or sands. Ofthistotal bio’mass,'. .

approxlmately 6 percent is found off

Delmarva. 13 percent offNewJersey.

22 percem off Longlsland 31 percent

2 percent of the total' :

p percent on Georges Bank: .

Trends in fishery pcrfoﬁnance

_from 1979 to 1996 have been docu-

mented using catch and effort data
from mandatory logbook submissions.
Mid-Atlantic (New Jersey and De-
Imarva)landingshave declined, espe-
cially:after 1991. Commetcial catch
ratesinthisregionhavedeclined since

- 1987 (after an initial fishery develop-

ment period), although values have
risenin 1995and 1996..Inthe absence
of substantial néw recruitment (as in-

dicated from NEFSC surveys), this .

trend ‘toward lower performance is
likely to continue in the New Jersey
and Delmarva areas. The fishery has

‘expanded spatially as catch rates de-
clined in heavily fished areas off-

Delmarva and southern New Jersey.
In 1991 and 1992, the fishery ex-
panded to the Long Island area, a
region heretofore unexploited. Con-
tinued expansion of the Mid-Atlantic
fishery to the north and east is antici-
pated. Although a substantial ocean
quahog resource exists on Georges
Bank, it has been subject to fishery
closure since 1990 duetothe presence

of paralytic shellfish poisoning tox-

ins. Fishery-wide CPUE has held
steady due torelocation of the fishery
overtime.

Although annual landingsare ap- .

proximatelyonly2 percentofthe total
estimated stock, greater landings are
probably not warranted due to ex-
tremely slow growth rates and low
annual recruitment. Once an area is
depleted, recovery time would be ex-
pected to be extrcmely long ’

. For further information

' Leavm, DF. 1. McDowell Capuzzo,

and J.R. Weinberg. 1995, Shellfish
resources andtheir management, p.
185-193, In: Colgan, C.S. (ed.). Sus-
taining coastal resources: econom-

, ics and the natural sciences, Univ.
of S. Mairie, Portland.

. Mann, R. 1985. Seasonal changes in

the depth-distribution ofbivalve lar-
vae on the southern New England
shelf: J. SheI{ﬁsh Res. 5(2):57-64

Murawski, S.A.,J.W. Ropes, and F. M
Serchuk, 1982. Growth ofthe ocean
quahog, Arctica islandica, in the
Middle Atlantic Bight. Fish. Bull.,
US.80(1):21-34, =

NEFC [Northeast Fisheries Center].
1990. Report of the Spring 1990
NEFC Stock Assessment Workshop
(Tenth SAW). Woods Hole, MA:
NOAA/NMFS/NEFC. NEF CRef.
Doc. 90-07.

" NEFSC [Northeast Fisheries Science

Center]. 1993. Report of the 15th
Northeast Regional Stock Assess-
ment Workshop (15thSAW), Stock
Assessment Review Committee
(SARC) consensus summary of as-
sessments. Woods Hole, MA:
NOAA/NMFS/NEFSC. NEFSC
Ref. Doc. 93-06.

'NEFSC [Northeast Fisheries Science

Center]. 1995. Report of the 19th
Northeast Regional Stock Assess-
ment Workshop (19thSAW), Stock
Assessment Review Commmee
(SARC) consensus summary of as-
sessments. Woods Hole,. MA:

* NOAA/NMFS/NEFSC. NEFSC
Ref. Doc. 95-08.

Ropes, JW.; D.S. Jones, S.A. Mu-
mwskl,FM Serchuk,and A. Jearld,
Jr. 1984, Documemanonofannual
growth lines in océan quahogs,
ArcticaislandicaLinne. Fish. Bull.,
U.S. 82(1):1-19, ’

.
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Sea scallops, Plaéopeclen ma-
gellanicus, are found in western North

Atlantic continental shelfwaters from : - -

Newfoundland to North Carolina.

North of Cape Cod. concentrations -

are generally scattered in shallow wa-

ter less than 20 m (11 fathoms) deep. ..
South of Cape Cod, sea scallops are "

normally fouqd at depths between 40

and 200 m (22 to 110 fathoms). Com-_ .
merc:al concentrations generally ex-. -
st between 40 and 100 m (22 t0 55

fathoms) in waters cooler than 20°C

'(68°F) Principal. U.S. commcrcml_.
fi sheries are conducted in inshore

waters:of the . ;Gulf of Mame. on
Georges Bank, and in the Mid-Atlan-

'th offshoreregion. Recreational fish-

ing is insignificant, occurring prima-

rily in Maine where shallow-water
- scallop beds most commonly occur.

~ Scallops grow rapidly during the
fxrs\ several .years of life. Between
ages 3 and §, scallops commonly in-

crease 50 10 80% in shell height and -
quadruple their meat weight. During .

this time span, the number of meats

per pound is reduced from greater

than 100 to about 23, Maximum size
is about23 cm (9.0 in.) shell height,

“but scallopslargerthan 17 cm (6.7 in.)
‘arerare. Sexual maturity commences

atage 2, butscallops youngerthanage
4 probabl y contributelittle tototal egg

productlon Spawning occurs in late |

summer and carlj, autumn; spring
spawning may also occur in the Mid-

-Atlantic region. . Eggs are buoyant,
andlarvae remainin the water column

for four to six weeks before settlmg to
the bottom.

The commercial fishery for scal-
lops is conducted year round, with
dredges and otter trawls as the pri-

mary gears. The U.S. fishery isman- - -
_aged under the New England Fishery

w c A

Table 33.1  Recreational and commcrcia! landmgs (thousand mctnc tons. meus)

- e ) .- Year
Category 197786 1987 1988 |989 1990 1991 1992 12?3_'_199‘ 1995 1996
’ Average . ..
U.S. recreational ‘_ - - - - - E T T
Commercial s : ' ct
Guif of Maine’ '
United States' 07 04° 05 06 06 06 07 08 05 06 07
Canada . <01 <03 <01 0.1 <01 <01 <0.1 <0.1 <0.1 <0.1 <0.}
Total 07 04 05 07 06 -06. 07. 0.8 05 06 07
Georges Bank - o -
United States' *54 49 61 58 101" 94 85 37 11 10 22
Canada 65 68 44 47 52 58 61 62 50 20 3.0
Total 119 11.7 105 105 153 152 146 99 6.1 3.0 5.2
Mid-Atlantic ’ ' .

 Unied Swates ‘45 79 65 83 66 70 S50 28 59 61 437
Total nominal catch17.1 200 17.5 19.5 225 228 203 13.5 125 98 106

'lncludcs Southem New England
Summanry .S’tcu':«z

Long-tcrm potcnual catch

- Gulf of Mame ) = .. '300.mt (territorial waters)
Georges Bank . = 10,000 mt -
Mid-Atlantic .= . 3,000mt |
SSB for long-term potential catch .= Unknown
Importance of rccrcatlonal ﬁshcry - = ‘ lnsngmﬁcant
Management '/ '=  NEFMC Sea Scallop FMP
Status of explqnanon = Overcxploned .
Age at 50% maturity - . 2t0 4 yrs (GB and MA)
Size at 50% maturity o= 60 mm (2.4 in)) to
: SN _ * . 90 mm (3.5 in.) shell height
. , H o -~ (GB and MA)
Assessment level - .= Sizestructured (DeLury)
Oyerfishing definition =  S%MSP . '
'F\shmgmortahty rate corresponding R o
'to overfishing definition .= F,,.=0.71

M=010-. F, =012 F_ =023 F,, =041 (Georges Bank)

™ 0.85 (Middle Atlantic)
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“More than 80% of the
" 1996 total catch
was from state
territorial waters
indicating continued
dependence of the
fishery on inshore
scallop beds.”

Managcmcnt Councxl’sFlshcry Man- .
agcment Plan for Atlantic Sea Scal: - -

lops (Placopecfén magellamcus)

Mapagemmtmcasu{es include amora-'

toritim on permits, days-at-searestric-

tions, closed areas, and restrictions on

géarandcrewsize, Thetotal nominal -

catch. (U.S. and Canada) averaged
20,400 mt (meats) from 1987-1992
but has since declined sharply; 1995
and 1996 landings were 9,800 mt and
10,600 mt, respectively.

Gulf of Maiine

- Since 1987, landings have been
relatively constant about an average
of 600 mt; the 1996 total was 700 mt
(meats). More than 80% of the 1996
total catch was from staté territorial
waters indicating continued depen-

denceofthe fishery on mshorc scallop

beds.

' Georges Bank

Total (U.S. and Canadian) land-

* ings from Georges Bank were 5,200

mt (meats) in 1996, .well below the
1987-1992 average of 13,000 mt. Of
the 1996 total, U.S. landingsaccounted
for 42 percent (2,200 mt) while Cana-

. dian landings accounted for 58%

- (3,000 mt). Landings for the U.S.

more than doubled over 1995 levels
while Canadian landingsincreased by
50%. Canadian landings have been
significantly higher than U.S. totals
since 1993,

_ Metric tons (000's)
PN

Gulf of Maine . ' bl
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 uStock reburldmg

closed areas,
_but elsewhere

on Georges Bank, . . .

ﬁshmg mortallty -
remams hlgh "o

Smce.December 1994 halfofthe

: U.S: pomon of Georges Bank has been'
closed 1o 'scallop harvestmg due to
rmplementatton of area closures to
© protect groundﬁsh stocks; . This ap-
s .. pears to. have contnbuted to an-in:

_Crease i in sea scallop sfock bromass
“NEFSC séa scallop~dredg&

long-term median levels,aﬁer declm-

' ing to. the Towest Yvalue in the time -

senes in: 1993 In the South Channel

area ‘of the Bank the fotal abundance _
': kK (mdexrn l996decreascd slrghtly from -.

271995 levels: Abundanceandbromass

drces for recrurted sea scallops rn.

est obseQ ed in the ttme senes, how- N
ever. numbers of pre-recrurt scallops '
avarlable tothe, gear., The removal of
¥ maximum ‘meat colint. tegulatrons has

" ages; ; and whrle pre-recr'urt mdrces n

"(9r1l 996 mcreasedto the secondhr'
st level observed slncc l975.=.--
N ¢ a

'"surveyrndlces for 1996 rebounded to”

Were"’mmparable to long-term avers

1996 rncreas&d :49% over. 1995, re- '
'crurts decreased sltghtly In theU.S: " hi
~ pomonoftheNonhem EdgeandPeak .

tron rate) Althouglrﬁshtngmortalrty
.abundance and bromass mdrces for' - decre ‘

bt elsewhere on Georges Bank ﬁsh- ‘

- mg mortality remains hi gh
is occurrmg in the Sl

.. Middle Atlantic

.. .Tli'e:total nommal catch in 1996 ...
was 4,700"mt, 23% below thie 1995

- total, of 6,100 mt. Abundance indices*

o mcreased betweenl992and 1995,but °
'decreased substantrally from 1995to
1996 The index’i in 1996 was 67% -
‘lowerthani in: 1995 and wasthe second -
“lowest since '[985. ~ The pie:recruit.

abundance mde& in 1996, decreased
86%. ffom the 1995 level and is the -

thtrd Towest in the hrstpry of the sur-

vey. The abundance index forrecruits
in 1996 was less than half of the 1995
value LS

A sr gmﬁcant redrrectlon of fish-
rng effort from Georges Bank to the

Mid-Atlanticregion 6¢curred between
1993 and 1996. Thisresulted froma
numberof factorsmcludtnglow abun-‘

- dance on Georges Bank, strong 1990
and 1991, year-classes in the Mid-At-

lantic regron,andlarge-scale areaclo-

sures onGeorges Bdnk, Consequently,
-effort o Mid:Atlantic'sea scallops

small scallops bemg harvested once

resulted in even. more effort on sea

scallops in. the 50-70 count range, -
Frshmg mortalrtyftn thrs regron ap- -
. 2 g _GeorgesBankanerd-Atlantrcsea

0.85 (55% explortatron

: erﬁs' nlgdeﬁmtr on.
Amendmeptito thé.Sea  Scallop

" FMP specifies teductions in days at

seato reduce overall harvestrates and -
"l; dependence on new recrurts Amend-

: vment 4

specrf' ésan mcrease of ring

_esrgned 10" shiﬁ size’ selectrvrty to-
ardlarge-srzedscallops,and restricts

“1 seven.: However. in the absence of

20% explortatlon rate). Stock rebutld-;v '
rng lS occurnng m the closed areas.

further reductlons m ﬁshmg effortin

ni3 25 10.3. 50:in., ‘which is

i'shucktng. capacrty of vessels by
mitmg crew size'to a maximum of

Ptage 133

sures spectf' ed in Amendment 4 ap-
- pear insufficient to. reduce fishing
mortality below F___ :
Therapid growth potential of sea
scallopsand potential implications for
management have beendemonstrated
in the closed areas on Georges Bank.
" After 20- months of closure, average
: densities within the closed areas were
. about three times higher than in open
. areas. Theseresultsindicatethatarea

* closures are a viable option for in-
* creasing spawning stock biomass. The
- importance of these area closuresas a

- source of recnntment has, yet to be
evaluated

"'-"r.‘.."- o
) v

- "For further Information

" NEFSC [Northeast Fisheries Science
“Center]; 1992. Report of the Thir-
"teenth Regional Stock Assessment
‘Workshop (13th SAW), Fall 1992,

'+ Woods Hole, MA. NOAA/NMFS/

" NEFSC. NEFSC Ref. Doc. 92-02.

- NEFSC [Northeast Fisheries Science
Center]. 1997. [Report of the} 23rd
Northeast Regional Stock Assess-

' .ment Workshop (23rd SAW). Stock
_increased. greatfy, with virtually all -~

‘ Assessment Review Committee
(SARC) consensus summary of as-
sessments, Woods Hole, MA:
NOAA/NMFS/NEFSC.’ 'NEFSC

" Ref. Doc. 97-05.: :

Lai; H.L. and L. Hendrickson. 1997.
Current resource conditions in

scallop populations. Results of the

* 1996 NEFSC Sea Scallop Research

. Vessel Survey. Woods Hole, MA.

-NOAA/NMFS/NEFSC NEFSC
. Ref Doc 97-09.

the Mrd-Atlantto regron, all the mea- -




" later in spring, when water tempera-_

- wasexclusivelyaU.S. inshore fishery:
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 RuerHoming

by J. Kocik

The term “river hemng is ap-
" “plied collectively to alewife, Alosa
pseudqhareng_us. and blueback her- .-
"'ring, Alosa aestivalis. - The coastal -
range of the blueback herring is from. .
Nova Scotia to Florida; the coastal . ..
range of the alewife extends from La- -
brador to South Carolina.. In coastal
rivers where ranges overlap, fisheries .
for these specxes are typically mixed.
" 'Both species are anadromous and un-
dertake upriver spawning migrations
during ‘spring. Alewives may live as
“long as 10 years and reach alength of
36cm (14in.). Blueback herringlive
for about 7 or 8 years and reach a
maximum length of about 32 cm a3
in.). :
~Alewives spawn in spx:mg when
watef temperaturesare between 16°C
“and 19°.C; blueback herring spawn

- ‘tures are’about 5° C warmer. Fecun-
dny and age at maturity for both spe- |
ciesare similar. Between 60, 000and
300,000 eggs are produced per fe- .
male; most individuals are sexually .
mature at age 4. River herring have
supported one -of the oldest docu- -
mented fisheries inNorth America. It . .

- until the'late 1960s;” when distant- -
~water fléets began fishing for river
“herring ‘off theMid-Atlantic coast.

- The principal fishing gears used to
catchriverherringare fishweirs, pound .-
nets, and gill nets. Recreational fish-
ingisinsignificant. The U.S.nominal .
catch averaged 24,800 mt annually- . -
between 1963 and 1969. Landings sub-
sequently declined to an average of
4,0001t0 5,000 mt untilthe mid-1980s;
and more recently, to an average of.
about 500 mt from 1994-1996. The
1996 total (464 mt) nearly matched
the record low of 423 mt in 1994.
Maine, North Carolina and Virginia
typically account for more than 90

Tl

River herring

NOAA Fisheries
NEFSC photo by Brenda Figuerido

\
e

o omae—



“me -

X
LRV

.1

Yo T Ty
o

. ' . b e e 5 _ Page 135

‘ | ] .;‘.

-“The dramatic decline -
in landings since the .
" mid-1960s reflects
substantial declines: in‘j '
resource abundance -
- since that time.”

Commercial Landings
<. percent of totallandmgs from meGulf f';-.- /
. of Mamethroughthc MlddléAtlantnc, -
" In ‘response to ‘the observed: dc- -
chne in‘nominal catch and apparcnt
rcsourcccondxtlons,thcAtlanncStates .
"ManneFxshenesCommxssionhasprc- -."
‘arcd a, comprehenswe lcoastwnde &

-'q

.-managcmem plan for shad and nver ;

Metric-ion‘s (000's)
3 a0y

........

" ragément and.réstoration. efforts be-
. "tween'the states. However, recovery
"'-',.'hasnotbeen consistent. Several river _
v hcmngpopulatxonsalongtheeastcoast 0
' arcstlllbemgcxplonted athigherthan, '
- optxmal levels'and ' a- great .deal of.
N hxstonc spawnmghabnat remains un-i"‘-,i
‘- avéilable. ‘The'dramatic decline in -,
landmgs smce lhemld-l9605 reflects. -

O
. -

l'ljjjj'l'l'l'i' L

1962 64 66 68 70 7274 76 78 80 82 84 86 sa 9092 94 96 98~
’ Year .

5.

.

Tablé 341 Kemnlional cau:he.s and commer_cial landings (thousand‘ 'metn"q tons)

substannaldcchnesmrcsourceabun--‘_--, o ‘ Yesr _ SRR
?danccsmcethamme ., R Category . 1977-86 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996
e, - Avengc . . L
ol R e RN US. recreational - .. .-« - e T . 0.
“Forfurther information  -J Commercial S S -
United States . 4.9 25 2.5 1.5 12 13 15 07704 06 04
. " Canada = = - S - .
Crecco,VA andM beson 1990 Oher " - 1.0 <01 <0.1 <0. <01 <01 <0.1 <0.1 <01 <01 <01
N 1315 0704 06 04

Stock assessment of river hcmng .§ Total nominal catch5.9 - 25 25 15 1.2
from selected Atlantic coast rivers. - :

- Atlantic States Marine Fisheries e

Commission, Washington, D.C. . . SW sm
ASMFC Spec. Rpt. No. 19. : '

“§ Lon; g-lcnn potcntlal catch _ = Unknown
'Harris. P.J; -and R.A. Ruhfson 1989.
Invesugatxonsofoceanlandmgsfw '§ SSB for long-term potcnual catch = " Unknown’
“American shad and fiver ‘herring lmponance of recreational ﬁshcry = Minor
“from Umted Statcs East Coast wa- ° Managcmcm R , = Interstate FMP for Shad
' ters. Allamlc Statcs Marine Fisher- :§ and . ... C N River Herring
: 1esCommlsslon Washmgton.DC' Statusofcxplonatlon; . = . Vancsby stock
ASMFCSpec Rept No. 18. - Age at 50% maturity ' =" 2to4 years’ o
- Richkus, W.A. and G. DiNardo. 1984, ; © . . . v (variesbylatitude) '
Current status and bxologlcal char- .. ‘_sze at SOA matumy : ‘ = 28 cm (” 0 in. )
. actenshcs of lhcanadromous alosid gise;’sn}:cnt ldev;l = ~ Index
: fstocks Of eastem United States: Fns:m; r:ir:)grtainl;lrt;?: corrcspondmg = None
~ An had, ale- ‘
Agierican shad, hxckor) shac. 8 ¢ . tooverﬁshmgdefnmon = N/A -

© “wife, and blueback herring. Martin
‘ .Manelta Environmental Center, - ' S ,
: ,_Columbna MD.- . | . M = Variable : 'F._" = Vafiable . F_.,=Variable F , = Variable
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The American shad, Alosa sapt’-

dissima, is an anadromous species
. which occurs alongthe Atlantic coast
" from southern Labrador to northem
Florida. It also has been introduced
along the Pacific Coast. Amencan
shad undergo extensive seasonal mi-
grations, moving into rivers for spawn-
ing beginning in-January in southem
rivers, and continuing until July in the

northernmost portion of their range.

After spawning, shad migrate north
along the coastto Canada where they

feed during the summer. A southward

migration occurs later alongthe conti-
nental shelf where the fish overwinter
priortospring spawning mlgranonsto
theirnatal rivers.

American shad havé a range of

life history pattemns dependingontheir -
In southern rivers,

river of origin. _
shad return to spawn at age 4 and die
after spawning. Fecundityranges from
300,00010400,000 eggs. Progressing
northward, increasing numbers of
spawnerssurvive, themeanageat first
_spawning increases to 5, and fecun-

¢ dity decreasés to 125,000 to 250,000 -

eggs.

Almost every major river along
the Atlantic seaboardhistorically sup-
ported a spavwning population of
American shad. They have been ex-
ploited for their flesh and roe since
prior to Euro-American settlement.
Atlantic coast landings exceeded
22,000 mtin 1896. In contrast, com-
mercial landings north of Cape
Hatteras, N.C.have averagedlessthan
1,100 mt annually since 1980. Since
1993, annual landings have exceeded
600 mt only once, in 1995, The prin-
cipal'gear used is the gillnet. Recre-
ational anglingis popular and catches
may be significant, but no compre-
hensive estimates are available.

Shad on shrimp

Excessive fishing has been
blamed for historic declines in abun-
dance in the Hudson and Connecticut
Rivers, as.well as in rivers in Mary-
land, North Carolina, and Florida.
Throughout North America,dam con-
struction along many largerrivers led
to an almost complete disappearance
of shad in many watersheds and the

.loss of associated fisheries. Pollution
in the lower Delaware has been cited
as the primary cause for the decline of°

the fishery in that system.
The Atlantic States Marine Fish-
eries Commission hasimplemented a

coastwide management plan for’

American shad and river heming to
facilitate cooperative management and
restoration plans between states. Res-
toration efforts have involved habitat
improvement, fish passage, stocking,
and transfer programs. Despite im-

NOAA Fisheries
NEFSC photo by Brenda Figuerido

proved returns in some major river
systems such as the Susquehanna,
Delaware and Connecticut vacrs, the
range-wide abundance of American
shad is well below historic levels.

A recent assessment character-
ized ﬁslnngmonalxtyfownvcrstocks
and resourcetrends for 13 river stocks

of American shad. Total fishingmor-

tality rates (river and coastal) were
belowthe ovcrﬁs}ungdeﬁnmon (Fyo)
for the 9 stocks that were evaluatcd
These results suggest that recent lev-
elsofexploitationin coastal intercept

 fisherieshave notadversely impacted

these stocks. In addition, juvenileshad
productionindices for 7 of these stocks
suggested recruitment failure only in
Maine. However, the total range of
extant American shad populations in-
cludes additional populationsin small

river systemsand smali populationsin

‘J:
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“For these stocks N
individual states have
developed flshmg i
mortallty targets to
protect ‘small’ stocks
and rebuild others.”

Commercial Landings

N
.
o

Y

LAt
¢, T
. O

largcr nver systcms thal are:actively ..
" beilig restored: -Also, much hn§toﬁca]
; :shad- habitat is vacant:‘-ahd may tbe .
targcted for| restotation in’ the: fu(ute

| Metﬁ_e tons (000's)
(=

104

B 0.5 -
" ‘Forthesestocks. individual stateshave . °f -
dcvelog:cdﬁshmgmorlahtytargetsto - 00 — — -
. pl’O!CC ‘small stocks and rebuild oth- 1952 6465 68 70 72 74 76 78 80 82 84 86 8890 92 94 96 98
j ers. ‘Asssessment studies have not - . Yea . . .
. vear ~ T

quantxtauvélyadarésscdthesc systcms

Table 35.1 R;creational catches and commercial landings (thousand metric tons) -

Yesar

ot lowlevclsofabundance Category’ 197786 1987 1988 1989 1990 1991 1992 1993 1994 19951996 '
. P ©ose o Average .
o , U.S.rgcreational, . e e . T
For further information '§ Commercial °, L
- T : United States’ - *1.2 13 14 13 13 11 09 06 06 06 06
- U TP Camada ~ =~ "o . = e+ e e .. el Tetle .
Crecco,V.A, 1997, Stockassessment_ . § -Other | .-.0 = e e e e e e e e e

ofAmencanshad fromselectch‘. - Total nomtnal C.‘Chl 2 1.3 . 14 13 ) 1.3 l.l . 09 . 06 Z‘ 0.6 0.6 0.6

- lantic coast rivers. Atlantic States, .

".Marine Fisheries Commission. . §. -
. Washington, D.C.. ASMFC Spec. - .{

Rept. .

w oo D |

Sammau/ Std(dd

. Stang. 1988. Stock assessment of ;, . Long-tcrm potentxal catch = Variesby StOCk
American shad from selected At- . RssB for long-term potential catch =" Unknown
lannc coast Tivers. Atlanuc Statcs.:, .. | importance of recreational ﬁshery © = .. Major
‘Marine. Fisheries. Commlssnon. ey Managemcnt = . Interstate FMP =
Washington, D.C.. ASMFC Spec s for Shad and River Herring
Rept.No. V5. .. T Statusof explontatlon = . Variesbystock -
.Richkus, W.A., andG DxNardO 1984 -+~ Age at 50% maturity = . 2to04 years (varics by latitude)
Current status and bnologncal char-: . "R Gize at 50% maturity =" 40 cm(15.8in. ) R
. --acteristicsof lheanadromousalosxd M Assessment level = Index
stacks of easten United States:. Overfishing definition = "F,%
American shad, hickory shad, ale- . Fishing montality rate corresponding” = * Varies by stock

- wife,andblueback herring. Martin . N :

: . -10 overﬁshmg definition
- Mangt_ta .Enuronrpcntal_ Center,

M. ,-_vnrles by Intitude F, -Vnri:ble F,., = Variable . F,”‘;Viriable
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The striped bass, Morone sax-
atilis, is an anadromous species dis-
tributed along the Atlantic coast from
northern Florida to the St. Lawrence
" estuary. Ithasbeensuccessfully intro-
duced in numerous inland lakes and
reservoirs and to the Pacific coast,
where it now occurs from Ensenada,
Mexico to British Columbia. Striped
bass spawn from mid-February in
Florida to late June or July in Canada.
Spawning occurs at or near the surface
in fresh or slightly brackish waters at
temperaturesranging from 10°t0 23°C;
peak spawning activity is observed
between 15°and 20°C. Larvae range
from 2.0 to 3.7 mm in total length at
hatching and initiate feeding after4 to
10 days. At about 13 mm in length,

larval striped bass form small schools -

and move inshore; juvenile striped
bass move downriver into higher sa-
linity waters during their first summer
or autumn.

Most striped bass along the At-
lantic coast are involved in two types
of migrations: an upriver spawning
migration from late winter to early
spring, and coastal migrationsthat are

apparently not associated with spawn-

ing activity. Coastal migrations may
be quite extensive; striped basstagged
inChesapeake Bay in winterand spring
have beenrecaptured during the sum-
mer in the Bay of Fundy and fish
tagged in the Hudson in spring have
‘beenrecaptured offthe coast of North
Carolina during the winter. Coastal
- migratory behavior appearsto be lim-
ited to stocks north of Cape Hatteras
and is related to sex and age.
Atlantic coastal fisheries for
striped bass rely primarily on produc-
tion from populations spawningin the
Hudson River and in tributaries of

Chesapeake Bay. Chesapeake Bay

Captive striped bass

has historically produced most of the
striped bass found along the coast.
However, during most of the 1970s
and 1980s, juvenile production in the
Chesapeake Bay was extremely poor,
causing a severe decline in commer-
cial and recreational landings during
the mid-1970s. Poor recruitment for
Chesapeake Bay was probably due
primarily to overfishing; but poor wa-
ter quality in spawning and nursery

-habitats likely also contributed. Dur-

ing the mid-1980s, stringent manage-
ment measures were adoptedby states
from North Carolina to Maine in an
attempt to rebuild the Chesapeake
stocks. These measures, aimed at pro-
tecting 1982 and subsequent year
classes until females could spawn at

least once, were effective in increas-’
. ing spawning stock size and recruit-

ment. Signs ofimproved recruitment
in Chesapeake Bay have appeared as
well. Since 1987, indices of juvenile

.- -
AR NP

NOAA Flisheries
NEFSC photo by Brenda Figuerido

 production in Virginia®’s Chesapeake

Bay tributaries have been at or near
record high levels in all but one year.
High juvenile productionin Maryland
has begunto occur at regular frequen-
ciesasseenduringthe 1960s and early
1970s. Maryland’s 1989 index was
the fourth highest on record, and ex-
ceededmanagementcriteria forrelax-
ing fishery regulations in 1990.- The
1993 and 1996 indices were the two
highest on record with good produc-
tion throughout the Chesapeake Bay
estuary. Asrecruitmenthasimproved,
stock biomass has increased substan-
tially and is expected to increase fur-
ther over the short term under current
levels of exploitation,

Inrecent years, recreational land-
ingsof striped bass have substantially
exceeded commercial landings. In
1996, the estimated recreational har-

" vest (6,700 mt) was over 3 times the

commercial landings level. During

\/.‘
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“As recruitment
has improved, stock
biomass has
‘increased

" substantially and

is expected to
“increase further

-over the short term...” ‘.
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.1996,anestimated 14.0 million stn'ped
. bass were caught by recreational an-

- glers; over 90 percent of these were -
. releasedalive. : C

. In1995, Atlantic striped bass were

“formally declared-to be a restored
. stock, and commercial and recreational

management restrictions were relaxed

. .somev\.hat The stock has been man- - -
© . aged at a target fishing mortality of

-0.31 .(25% exploitation rate), with
" overfishingdefinedasF_ ‘
:exploitation rate). Fishing mortality
. in.1996. as-determined from aged

,=0.38(29%

based analyses and tagging data, was

csumaled as 0.30 (24% explouauon
. rate). ‘ -

For further information

' Rlchards R.A, andDG Deuel. 1987. A
* Atlantic striped bass: Stock status -

'~and the recreational ﬁshcr) Mar.
“Fish. Rev. 49(2): 58 66.

- - USDO! and USDOC. '199. Striped

bass research’ s&udy chort for

1994. U.S. Departmem ofthelInte- ..
* rior, U.S. Depanmenlof Commcrce, X

Washmgton D.C.

- - NEFSC [NortheastFnshcnes Science ¢
- Center]. 1998. [chonofthe]26th

© *+ Northeast chlonal Stock Assess-
' enlWorkshop(26thSAW) Stock‘ '

"Asscssment Revncw Commmce

(SARC) consensus summary of as-

sessments. Woods Ho]e, MA:

NOAA,’NMFS/NEFSC NEFSC
“Ref. Doc.98-03. -
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Table 36. l Recreauonal harvest and commetcial landmgs (lhousand metric tons)

IF: 1shmg prohlblted in EEZ

i an .
'Cl_!egory 1197786 1987 1988 1939 1990 1991 1992 '1993 1994 19951996
) Aveuge .
ts. recreahonal J12' 04 06 03 1216 22 27 33 55 67
, Commercial = . . ‘ - 5 o
United States 1.2, 01 01 01 03 05 06 -08 08 16 - 22
~ Canada e e . - . - . - . e -
Other - - EEIR T R .- . T - - - -
Total nomma! catch24 05 07 04. 15: 21 - 2.8 35 41 71 89
'1979-1986
Smmmw/ St'at'«d
Long-tcnn potenual catch = e ,Unknown
§ SSB for long-term potential catch =. " Unknown -
lmponance of recrcatxonal fishery = Major .
Managcmcnt ) = Interstate FMP
S ~ for Striped Bass -
- Statusqof cxplontation , = Fullyexploited
Age at 50% maturity - ;= .2years, males
™7 6years, females .
Size at 50% maturity -=.. - 29.7cm (11.7 in.) males
o LT T I ¢ lcm(280m)fcmales
Assessmentlevel = Age structured )
Overﬁshmgdeﬁmuon ‘ =. Fu
Flshmgmonahty ratccon'cspondmg e el
1o pveyﬁshmgdeﬁngxon = F.;,y =0.38
M= 0.15 -F”‘ = unknown - F,,, =unknown Fyj = 0.30
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by K. Friedland
J. Kocik

The Atlantic salmon, Salmosalar,
is a highly prized food and game fish
native to New England rivers. The
historic North American range of At-
lantic salmon extended from the riv-
ers of Ungava Bay, Canada, to Long

Island Sound. As a consequence of -

industrial and agricultural develop-
ment, most of the runs native to New
England have been extirpated. Self-
supporting runs of Atlantic salmon in
the United States now persist only in
casten Maine. Restoration and reha-
bilitation efforts, in the form of stock-
ing and fish passage construction, are
undérway in the Connecticut,
Pawcatuck, Merrimack, Penobscot,
and eastem Maine rivers of New En-
-gland.
_ Atlantic salmonlife historyis ex-
-tremely complex owing to its use of
both freshwater and marine habitats
and long ocean migrations. Atlantic
salmon spawn in freshwater during

. fall. Eggs remain in gravel substrates -

and hatch during winter, and fry
emerge in spring. Juvenile salmon,
commonly called parr, remainin fresh-

water two to three years in New En-

gland rivers depending on growth.
When parr growtosufficientsize (>16
cmor6.4in.)they developinto smolts
and migrate to the ocean. Tagging
data for New England stocks indicate
that young salmonmigrate as farnorth
as the Labrador Sea during their first
summer inthe ocean.

. Aftertheir first winter at sea (the
fishare now referredtoas 1 sea-winter
salmon), asmall portion of the cohort
becomes sexually mature and retums

to their natal rivers to spawn. Those

remaining at sea feed in the coastal
“waters of Canada, mostly Newfound-
land and Labrador, and West Green-
land. Historically, it has been inthese

foragingareas thatcommercial gillnet
fisheries for salmon occurred. After
their second winter at sea, most U.S.
salmon return home to spawn. Three
sea-winter and repeat-spawning
salmon life history pattemnsalso occur
in New England populations.

The last two decades mark a pe-
riod of decline in stock status for all

_ Atlantic salmon populations.of the

NorthAtlantic. Bothindicesand com-
plete. measures of population abun:
dance indicate that marine survival
plummeted as much. as fivefold for
some stocks during these years: - This
has intensified concemover the addi-
tive effects of overfishing in both
home-waterand mixed stock ﬁshcncs
onthehigh seas and habitatissues that
persist in U.S, rivers.

" Homewater fisheries are limited
to an angling fishery in Maine on sea-
run fish and a fishery on surplus
broodstock in the upper Memrimack
River. Angler catches in Mainé have

averaged approximately 486 salmon -

in recent years. Declines in runs has
led to a no retention policy statewide,
thus landings have been zero.-The
Merrimack River broodstock fishery
began in 1993 and has resulted in an
annual catch of approximately 1,000

salmon, The popularity of the fishery'

is reflected in increased license sales
each successive year of the fishery.
Management authority for Atlantic
salmonin U.S. waters resides with the
states and the New England Fishery
Management Council.

The commercial fisheries in
Canada and Greenland are managed
underthe auspicesof the North Atlan-
tic Salmon Conservation Organiza-
tion (NASCO), of which the United
States is 2 member. These fisheries

- have been evaluated by extensive tag-

ging experiments with U.S. stocks.
Harvest estimates based on Carlintag
retumns have' indicated exploitation
rates of approximately 60% and 80%,
for the U.S. l-seawinter and 2-
seawinter stock components, respec-
tively.. These results indicated that
the stocks were overexploited.

The Greenland fishery is man-
aged by a quota system that has been
in place sirice 1976. Responding to
concems over stock status, a multi-
year quota system was agreed to dur-

ing 1993 negotiations within NASCO '

that provided a framework for quota
setting based on a forecast model of
salmon abundance. Subsequenttothe
NASCO quota agreement, a private
initiative was successful in purchas-
ing! the 1993 and 1994 quotas with the

' exception.of a small fishery for local

use. In 1997, the agreement was modi-
fi edtoallow for alocal usefishery and
to provide for data collection even

" when stock abundance is below rec-

- ommended conservationlevels. Con-

‘cerns persist that local harvests'may

" takea ﬂgmf' cant fraction of the stock
‘when at low abundance. - . .

The Canadian fishery i\aé been

managed by time-area closures and

quotas. Responding to concerns over

1"
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“Homewater fisheries
are. llmlted to-an

angling fishery in
Mame on sea-run fish _

“and a f' shery on

surplus broodstock in -

the upper Merrimack
River. .

- the status of salmon stocks in North
‘America, the fishery ‘around New-"

foundland. which wasthe largestcom-
ponent of the commercial fishery, was
closed under moratorium by the Ca-
nadian government in 1992. Along

- with themoratorium, afishing license

buy-back program was also initiated.
The remaining commercial fishery in
Labrador has been reduced by an
amount consistent with the reduction

in licensed effort i in that part of the .-

province. )
Respondingto a petmon request

1o list Atlantic salmon as endangered
.. -under the Endangered Species Act,
: ..tthahonaiManncFishcnesServ:cc "
;'_-'_and U S F:sh and Wnldhfe Service,
conducted a'status review of salmon

populauons in New England and de-
veloped aproposedruleto list several
stocks in eastern Maine as threatened
underthe Act. Subsequently, the State
of Maine developed a conservation
planto mee the goals of the proposed

“rule. The services have withdrawnthe

proposed rule and are working with
the state to implement the conserva-
tion plan-in lieu of a listing action.

For further informatioo

Mills. D. 1989, Ecology and Man-

agement of Atlantic Salmon. New -

York: Chapman and Hall.

B ICES NASWG. 1997, Repori of the

lCES North Atlantic Salmon Work-

mg ‘Group. ICES CM 1996/As- ..

sess :10.

A *
VL e
IS

. Page 141

1 4000 L 0.6
3 e
.i'.‘: 3000 - 0.6 &
o 3] :
. -ézooo 04 8
1s - o
< o
© 1000 -

Exploitat/on
; Rate -

A
LN

* 0. d=rrr—r—rr—rr— ——rrrTrrr=rr—rrrt—ri- 0.0

196668707274767880828486889092949698
: Year

Table 37.1  Recreational catches and commercial hndmgs (n'iqmbcxi, sca-nmpopulauons only)

Category ™ .| . .1977-86 1987 1988 1989 1990 1991 1992 11993 1994 - 19951996
Average T - . .

US. recreational 845 424 400 1007 1414 477 600 659 '262. 370 542

- Commercial' - - . - . :
<UnitédStates 0 . 0.0 0° 0 0.0 .0 0 -0 0
‘Canada . =~ 3339 1212 -590 1722 780 1425 275 129 - ... -

'Greenland® 2155 4175 3757 3797 1525 1871 ‘1067 327 :

Total nomina! catch 4184 4391 5165 6486 5991 3427 2746 1855 589 - 370 4'542

‘Carlm ug harvest estimates for Maine stocks - ’

SW Stam

Long-term potential catch = Unknown
SSB for long-term potential catch = ' - Unknown
Importance of recreational fishery '= 7 . Major .- .
Management - = . Atlantic Salmon FMP

I . . NASCOTreaty :. -
Status of exploitation =. . Protected ..
Age at 50% maturity . =" 2sea years .

-l Size at 50% maturity . = 71.0 cm (28.0in. )
Assessmentlevel ... = . Age structurcd
Overfishing definition =" .None defined,

Lol T ' < optimum yiéld s set
- atzerounder FMP_
FiShiﬁg' monahty rate correspondmg IR

© overf shmg deﬁnmon _‘ = N/A

M '=~0.12 Ry s "Unknown :a,l-‘_;i = Unkoown =~ F, = 03
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The Atlantic, Acipenser oxy-
. rhynchus, and shortnose, Acipenser
brevirostrum, sturgeons have been
utilized as ahigh-quality food fishand
as a source of caviar since colonial
days. Both species are distributed as
far south as Florida, but the Atlantic
sturgeon is found as far north as La-
brador, Canada whereasthe shortnose
sturgeon ranges only to New Bruns-
wick, Canada.

Sturgeon once supported a sub-
stantial commercial fishery, but like
. otheranadromous species, their popu-
lations were adversely affected by in-
dustrial use of rivers beginning in the
1800s and by overfishing. Their de-
cline has left only remnant popula-

tions of both species and has resulted.
intheenactment of state management” - -

measures to protect the Atlantic stur-

geon and an endangered species list- .

ing of the shortnose sturgeon under
the federal Endangered Species Act
(ESA). Today, the lack of fish pas-
sage facilities at dams and poor habi-

tat conditions continue to-stand as_ -

impediments to the re-establishment
of many sturgeon populations,

The basiclife history patterns for
the two species are very similar, but
there are important differences in dis-

tribution and migration that serve to
" minimize habitat overlap. Juveniles
and adults of both species are benthic
(or bottom) feeders, consuming a va-
riety of crustaceans, bivalves, and
worms. Sturgeons are relatively slow
growing fish. ‘As adults, shortnose
sturgeon reach body lengths of ap-
proximately 100 cm (40 in.) whereas
Atlantic sturgeon can attain more than

twice that length. Both species begin
spawning migrations to freshwater-

during late winter to early summer.

f.ong—term potential catch
SSB for long-term potential catch

* Importance of recreational fishery

Management

Status of exploitation
Age at 50% maturity
Size at 50% maturity

_ Assessment level

Overfishing definition

Fishing mortality rate corresponding

“  to overfishing definition
M=0.12

Unknown
Unknown
Insignificant

ESA Recovery Plan
Protected :
10 years

60.0 cm (24.0in.)
Index

None

N/A

F,, = Unknown F-n = Unknown : ch" anno“.'n

Summany Status

'Long-term potential catch

SSB for long-term potential catch
Importance of recreational fishe
Management '

Status of exploitation

Age at 50% maturity -

Size at 50% maturity

Assessmentlevel - *

Overfishing definition

Fishing mortality rate corresponding
to overfishing definition

M=0.12 F, =Unknown F_, =Usknown F

Unknown
Unknown
- Insignificant
_ Interstate FMP
for Atlantic Sturgeon
Overexploited
20 to 25 years
200.0 cm (79.01in.)
Index
None

N/A

e = Unknown

‘Theé migrations occur later in the year
at higher latitudes, and where the spe-
cies co-occur, the shortnose sturgeon
tends to begin its spawning migra-

_tions earlier than the Atlantic stur-
- geon. Both species are long lived
(>15-20 years), mature late inlife and
are highly fecund, with theirtotal egg

by K.AF"riédland .
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“produc'tibn increasing proportionally

to bod) size. Juvenile sturgeon re-,

main in freshwater for their first sum- -

mer oflife andthen migrateto deeper,

. more brackish water in winter. The

juveniles migrate to and from fresh-
water for a number of years before
cntering the marine environment and
joining the adult migration pattern.

""Migrations out of freshwater are well
known for the Atlantic sturgeon, but

have only becn recenily documented

“forthe rarer shortnose sturgeon. Tag: ™~

'ging studies have demonstrated that

* Atlantic sturgeon can'migrate exten-

: swcly along the coas( both northand

" solth of their natal river systcms i
A largc commercial fi shcry for |

sturgeon’ once existed, but'in recent * -~

yearsthe fishery as been limitedand ** *~ *
directed specifically at Atlantic stur-
"+ geon. Aroundthe turnof the century,

_ landmgs of sturgcon, bchcvcd tobea

" mixof thetwo species, were in excess

~ “0f 3,000 m1 (7 million Ib) a year. As

* these populations ‘became overex-

“ploited, catches declmcd dramatically,

and only incidental landifigs were re-

*- " ported during the period 190010 1950.
~ Some fishing activity began during
"the 1960s in the Carolinas, which sus-
“tained annuallandmgs of perhaps 100
tons through the 19805 These fisher-
ies are now closed. Increases in land--
ings in the early 1990s were due to -

increased catches in ocean fisheries
off New York and New Jersey. Land-

" ingshave smccdcclmcdpreclpltously “ o
to only 3 mt in 1996. There is no -

significant sport fishery for sturgeon.
‘The Atlantic sturgeon is managed

- underan Atlantic States Marine Fish-

eries Commission (ASMFC) plan in

The ASMFC planseekstorestore the

while at the same timeprotecting

- stressed populations of Atlantic stur- -
geon. The plan proposes a minimum °
size limit (7.ft.) or other equally effec- -

- tiveconservationmeasuresas deemed

appropriate.- The plan also provides = -

. for a research program to evaluate -

stock status of Atlantic sturgeon. At-

lantic sturgeon populations have de-
clined to “precariously .low levels -

| ?Met'ﬁé tbhs

Page 143

. Commercial Landings
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Table 38.1 -Recreational catches and commercial Iandmgs (metric tons)

United States - .‘75‘ 41 46 ST

Canada -

+ . Total nominal catch75. 4l 4 57

93 -97-°-59 31 ‘43 17 '3

-0 : .  Year -
Cltegory - '1977.86 19!7 1988 1989 1990 1991 1992 1993 1994 1995 1996
Avenge :
us. tecreatnon;l - - - . S N = R
‘Commercwl o

.93 97 59 31 43 173

-~

: promptmg a call fora vo]untary fish-
- "ing moratorium and considerationofa
* plan amendment.” The National Ma- -
" rine Fisheries Service and U.S. Fish
- and Wildlife Service have receiveda
.- coordination with.state.regulations.’ -

petition to’ list Atlantic. sturgeon as

r . endangered; a decision is pending.
. commercial fishery to levels.of 10 =
.percent of 1890 Jandings (700,000 1b), -

Shortnose sturgéon management *

“*is'guided by arecoveryplanunderthe -
‘Endangered Species Act: The recov-
- ery plan isbeing revisedto reflect the
*“increased knowledgc accumulatedon
- shorthose fsturgeon populations and
‘ecology in recent years." The endan-

gered status of some shortnose stur-

. georn populations has been reviewed;
“anumber of populations may be large
-.enoughto allow reclassnﬁcatlon of
s theirstatus. '

For further informatlon

Dadswcll M J., B.D. Taubcrt. T.S.

- Squnrcs D. Marchctte,] Buckley.

.1984." Synopsis of bxologwal data
. on shortnose sturgeon, -Acipenser
:brevirostrum LeSueur 81 8 NOAA/
NWS Tech. Rep.14.- ;- -
lebemC R. 1989, Spccxcs proﬁlcs
-life histories and environmental re-
- quirements of coastal fishes arid in-
vertebrates (Mid-Atlantic Bight)

: ‘_Atlantnc and shortnose sturgeons.
- U.S. Fish. Wildl. Serv., Biol, Rept.

- 82(11.122); US. Army: Corps of
Engineers TR EL-,82-4 e
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The harbor porpoise (Phocoena
phocoena) is one of the smallest ceta-
ceans, reaching lengths of about 150

cm (5 feet) and weights of aboyt 64 kg:

(140, pounds) Mean age at'sexual
maturity in females is 3.4 years, and
they most often beara calfevery year.
Harbor porpoise births generally oc-
cur in May after 11 months of preg-
nancy, while avulation and concep-
tion followinlate June and early July.
Thisis one of the shortest-lived of all
cetaceans, with amaximum longevity
of 17 years, but over 90% of animals
examined are younger than 10.
Harbor porpoises are found in the
northwestern Atlantic from North
Carolina to Labrador. It has been
suggested that there are four popula-
tions in the western North Atlantic
Ocean; these being the western
Greenland, Newfoundland-Labrador,
Gulf of St. Lawrence, and Gulf of
Maine/Bay of Fundy populations.
These populations are. currently
thought to be reasonably discrete, as
shown by studies of mitochondrial
DNA, réproductive schedules, con-
taminants and radio tagging.

Todetermine abundanceand sea- -

sonal distribution of harbor porpoise,
the NEFSC has conducted aerial sur-
veys in all seasons and shlpboard line
transect surveys during spring and
summer. . Large numbers of harbor
porpoises are found in the Gulf of
" Maine - lower Bay of Fundy region in
. the summér montkis, but nearly none
are found there during winter. The
overallwmtcrdnsmbuuomsunlmown,

- "although during January to May, har-

bot porpoises strand on beaches from
New Jersey to North Carolina and are
caught as by-catch in the-Mid-Atlan-
. tic coastal gillnet fisheries. There is
little inforination concerming the dis-

tribution of harbor porpoises in non-.

summer months in Canadian waters.
‘Estimates of harbor porpoise

_ abundance are available for the Gulf .
" of Maine and Bay of Fundy.region.
- Based on NEFSC line transect sur-

veys during the months of July and
August in 1991, 1992 and 1995, the
inverse-weighted pooled estimate
from these three surveys is 54,300
(CV=0.14,95%C141,30010 71,400)
animals. The next abundance survey
is scheduled for the summer of 1999.

By-Catch

Estimation of total mortality
caused by commercial fisheriesonthe
Gulf of Maine/Bay of Fundy harbor
porpoise population has been a diffi-
cult task. The largest measured inci-
dental catches have been taken by
groundfish sink gillnet fisheries where
harbor porpoises become entangled,
presumably as they forage near the
net. The NEFSC Sea Sampling Pro-
gram has collected data on fishing

activity and marine mammal interac- .

tions inthe Gulfof Maine region since

. June 1989 and in the Mid-Atlantic .

(New Jersey to North Carolina) region
since summer of 1994. The current
levelof observer coverage is approxi-
mately 4-7% of the total estimated
U.S. fishing effort. In the Gulf of

Maine, harbor porpoise takes have -
-been observed. throughout the year,

but in the Mid-Atlantic takes have
been observed only during January to
May. Observedincidental catchrates:
have been applied to. various mea-
sures of total fishing effortto estimate

. total incidental mortality. Estimation

has been complicated by a number of
factors including the seasonal migra-

tion of harbor porpoises, seasonal
changes. in patterns of fishing effort,
and potcntlal sources of bias in data

collection, Dunng an international -

workshop held in Woods Hole, MA
during Febmary 1994, estimates made

before 1993 were found to be biased

downward, in some cases due to un-
der-reporting during un_observcd
hauls. A new method of estimating

" by-catchwas subsequcntly developcd

and accepted by peer review. Esti-
mates of by-catch for 1990 to 1996 for
the U.S. Gulf of Maine and Mid-At-
lantic sink gillnet fisheries based on
application of this method are shown
in Table 1. .

A Canadian observer program in
the lower Bay of Fundy has provided
by-catch estimates for the Canadian
sink gillnet fishery of 424 for 1993,
101 for 1994, and 87 for 1995. This
fishery operates from Juneto Septem-
ber.

Biological Significance of

" the By-Catch

In 1994 the U.S. adopted a proce-
dure to be used to assess the signifi-
cance of human-related mortalities on
marine mammal populations. This
procedure involvescalculating Poten-
tial Biological Removal (PBR) which

* is compared to the estimated mortal-

ity. The PBR is the product of a

minimum abundance estimate, halfof

the maximum net productivity rate,

and a recovery factor. The PBR for
* the Gulf of Maine/Bay of Fundy har-

bor porpoise population is 483. The
average annual human-related mor-
tality estimate is 1,667 (CV=0.09).
Because mortalities exceed PBR, the

" population is classified as a strategic

e —
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stock. Consequémially, two Take
Reduction Teams were convened and
each developed plans to reduce the
fishery-related mortalities to PBR.

Oneteam mettodevelopaplanforthe,

sink gillnet fishery inthe Gulfof Maine
and the other for the gillnet fishery in
the Mid-Atlantic. The plans were
based on area closures during critical
time periods, use of acoustic alarms
on the gillnets, and gear modifica-
tions.

For further information

Anonymous. 1992. Harbor porpoise
in eastern North America: status
andresearchneeds. NOAA/NMFS/
NEFSC. NEFSC Ref. Doc. 92-06.

Bisack, K. 1997. Harbor porpoise
bycatch estimates in the New En-
gland multispecies sink gillnet fish-
ery: 1994and 1995. Repr. int. Whal.
Commn. 47:705-714.

Bravington, M.V, and K.D. Bisack.
1996. Estimates of harbor porpoise
“by-catch in the Gulf of Maine sink
gillnet fishery. 1990-1993. Repr.
int. Whal. Commn. 46:567-574.

Gaskin, D.E. 1984. The harbor por-
poise Phocoena phocoena (L.): re-
gional populations, status, and in-
formation on direct and indirect
catches. Rept. int. Whal. Commn.
34:569-586.

Haley, N.J. and AJ. Read. 1993.
Summary of the workshop on har-
bor porpoise morntalitiesand human
interaction. NOA4A Tech. Memo.
NMFS-F/NER-S.

Palka,D.L.,Read,A.J., Westgate, AJ.
and Johnston, D.W. 1996. Sum-
mary of current knowledge of
harbour porpoises in US and Cana-

dian Atlantic waters. Repy. inr. Whal.’

Commn. 46:559-565.

Palka, D. 1995. Abundance estimate
of Gulf of Maine harbor porpoise, p.
27-50. In: A. Bjorge and G.P.
Donovan (eds.) Biology of the Pho-
coenids. Rept. int. Whal. Commn.
Spec. Issue 16,

Palka, D. (Ed.). 1994. Results of a
scientific workshop toevaluate the
status of harbor porpoises (Pho-
coena phocoena) in the western
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. NOAA Fisheries
NEFSC Photo Archive

Revised U.S. harbor porpoise by-catch estimates, with measures of

Table 1.
uncertainty; numbers have been rounded to the nearest hundred
Year Gulf of Maine Mid-Atlantic
Estimate %CV Estimate %CV
1990 2900 32 ' .
1991 2000 35 - -
1992 1200 21 - -
1993 1400 18 - -
1994 2100 18 - .
1995 1400 27 103 57
1996 1200 25 311 31

North Atlantic. Woods Hole, MA:
NOAA/NMFS/NEFSC. NEFSC
Ref. Doc. 94-09. i

Polacheck, T., F.W. Wenzel, and G.
Early. 1995. What do stranding
data say about harbor porpoise
(Phocoenaphocoena)? p. 169-180.
In: A. Bjorge and G.P. Donovan
(eds.) Biology of the Phocoenids.
Rept. int. Whal. Commn. Special
Issue 16.

Read, A.J. 1994. Interactions be-
tween cetaceansand gillnetand trap
fisheries in the northwest Atlantic.
Rept. int. Whal. Commn. Special
Issue 15:133-147.

Read, A.J, and A.A. Hohn. 1995,
Lifein the fast lane: The life history

of harbour porpoises from the Gulf
of Maine. Mar. Mamm. Sci.
11(4):423-440.

Trippel, E.A., Wang, J.Y., Strong,
M.B., Carter, L.S., and Conway,
J.D. 1996. Incidental mortality of
harbour porpoise (Phocoena pho-
coena) by the gillnet fishery in the .
lower Bay of Fundy. Can. J. Fish.
‘Aquat. Sci. 53: 1294-1300.

Wairing,G.T.,D.L. Palka, K.D.Mullin,
J.H.W.Hain, L.J. Hansen,and K.D.
Bisack. 1997. U.S. Atlantic and
Gulfof Mexico stock assessments -
1996. NOAA Tech. Memo. NMFS-
NE-114,
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