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INTRODUCTION

The Assessment Division of the Northeast Fisheries Center (NEFC) with
the majority of persomnel located at the Woods Hole Laboratory in Woods Hole,
Massachusetts, annually updates its f£infish and shellfish assessments and
presents detailed information to administrators, managers, the fishing indus-
tries, and the public as needed. This report summarizes the general status
of the major finfish and shellfish resources off the northeast coast of the
United States from Cape Hatteras to Nova Scotia through 1580. Many of these
assessments are available as Laboratory Reference Documents at the Woods Hole
Laboratory and may be obtained upon request. The most recent reports for
each speciesestock are listed under each species-stock throughout the document,

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

Some species-stocks such as mackerel, Georges Bamk herring, silver hake,
red hake, and squid were fished most heavily in the past decade by foreign
nationals. Before 1877 biological and catch-effort data collected by foreign
scientists provided most of the basic information used for assessing the
status of these stocks. Since the Magnuson Fishery Conservation and Manage-
ment Act of 1976, the levels of foreign fishing have béen greatly reduced.
Because fishing effort by the United States has not completely replaced the
fishing effort by the foreign vessels NEFC assessment Scierntists have recent-
ly had to rely more on research survey information than on both commercéial
catch and survey information for assessing the status of these stocks. While
this weakens the analysis, the assessment information may not be so critical
for these stocks, since the fishing pressure and the demand for achieving
maximum harvest from these stocks has been greatly reduced. "Assessment in-
formation iIs important for these stocks, however, in management activities de-
signed to rebuild the stocks at 2 given rate and in providing information for
fisheries development interests.

. For some fisheries the discarding of small £ish is a very significant
proportion of the total mortality on the stock. The estimation of discard
levels at each age determines the accuracy of the assessment in the year that
these fish would have recruited to the fishable biomass to- the degree that
these f£ish would have contributed to the overall abundance of the harvestable
stock.

Fishing pressure on some species-stocks comes almost entirely from _
recreational fishermen and a great many species receive some fishing pressure
from recreational fishermen. Catch and effort information has been especially
poor for the recreational harvesting sector although significant progress in
collecting this information is now being made.
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Many of the species assessments herein are new, resulting from new manage-
ment initiatives from the Councils, and, thus, the request for assessment in-
formation. The newer assessments may only involve an examination of harvest
levels, biology and survey abundance indices for recent vears, while the assess-
ments of such species as haddock, cod, mackerel, and herring, for example, Te-
flect the benefit of long time series of catch and survey information.

‘The assessments can be grouped into four categories:

a) An analytical assessment based on detailed analysis of the age
structure of the population and catches over time. The basic
data for these assessments include detailed catch data, bio-
logical samples for length and age of catches, fishery and/or
survey indices of recruitment levels and independent survey
indices of abundance.

i b) An assessment based on research survey information, some bio-
: logical knowledge concerning the species and general catch
statistics.

¢) Production models where stock size as a whole is estimated but
- the age composition of the catches and stock are not available
(these models incorporate to some degree trends in recruitment

j . and interaction with other species that have been observed over .
! time).

i ' d) General biological knowledge, research survey and catch statistics.

The status of the biclogiczal assessment knowledge required for fishery
; - management at the Northeast Fisheries Center is given in Table 1.. Although
A research on some of the species has been underway for years, many of items
L within the table still are not known. As fisheries become more intense, more
"of the categories will need to be filled in in order-to evaluate the effects
[ of fishing on the rescurces, and efforts are being made in this directiom.
The interactive knowledge required in addressing the multispecies and multi-
trophic relationships is not immediately obvious from this table. The last
two columns particularly address this situation, however.

Certain assessment terms used throughout this document may not be famllar
to- all. A brief explanation of some of them, therefore, follows: ‘ e

1. Nominal The sum of catches that have been reported as live welcht A
Catch equivalent of the landings. Nominal catches do not include

such catches as unreported discards or unidentified young
fish put into fish meal. -

2. Sustainable - The catch by weight from a fish stock when it is in equili-
Yield bruim with fishing of a given intensity, and (aparzt from

effects of envirommental variation) its biomass is not changing
from year to year.

3. TAC Total Allowable Catch is the total permitted catch from a
stock in a given year.
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6.
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‘Year-Class
(or coho:z)

Exploitation
Rate (u)

Total Mortal-

ity Rate (2) -

g
__tality Rate

Fishing Mor-

LB} .

A regulated portion of a TAC as dlStlnC‘ from an
allowance or estimated catch.

This term refers to a group of fish which were
born in a particular year and are referred to
throughout their life by their year of birth. -
It is a very useful term because occasionally
fish born in a particular year are extremely
abundant or extremely scarce and one has a unique

" name for following the catches of this year class

by year as the fish get older. Fish born in 1978,
therefore, are of the 1978 year class and are age

2 in 1980, age 3 in 1981, age 5 in 1983, etc. -

The proportion of a population at the beginning of

a given time period that is caught during that

time period (usually expressed on a yearly basis)

I1f 720,000 fish were czught during the year from a
population of 1 million fish present at the beginning
of the year, for example, the annual exploitation rate
would be 0.72.

This is an instantaneous rate. It is the proportion

of the population that die in a very small time in-

terval but it is usually expressed on an annual basis.

If 0.466% of a population dies each day all year long,

for example, then the fishing mortality rate for the

year is 0.00466 multiplied by 365 days or 1.7.The

amount that dies each day is different because the
population is declining but the instantaneous rate is
constant. If the time limit of 1 day is small enough

to represent an instantaneous period then the survival
rate over the year is e~l!+7 where e = 2.71828.—Im this—
case 1 million fish at the beginning of the yeaT multi-
plied by e~!<7 or 0.1827 gives 182,684 for the mumber

‘of fish that survive and 817 316 for the mumber that die..

This is the instantaneous rate of death due tc*frshing
expressed over the entire year. If 0.411% of EH"'popu-

lation die each day then 0.00411 multiplied by _363. is ..
the fishing mortality rate during the year, or-in-this -
case 1.5. - If fishing were the only cause of deathfthan o
the number of fish that survive the fishery over the =

year from a population of 1 million allve at the beginning

~of the year is 1 million multiplied by e~ .5 0r.-223,130
. fish. There are other causes of death, however, that are

also acting on the population of fish at the same time
that must be considered in calculating the number that die

from fishing only. The number that die from fishing only

is the proporticn of the total mortality due to fishing
multipdied by the total number that die from all causes,



9. Naturzl Mor-

: tality Rate -
: (M)
|

10. MsY

11. Fpae

i.e. :-mnltlplled by (1-e”%) times 1 million. If

‘the t6tal mortality rate is 1.7 as explalned in 7

above than this calculation is:

‘1.5 (1-e"1-7) (1,000,000)

l 7 . [P
oT ' v

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

~and

(.720873)" (1,000,000)

and 720,873 fish that die from Ffishing

This is also an instantaneous rate expressed over
the year and is equal to Z-F. All causes of death
other than fishing are usually lumped under the
category of "natural" for convenience purpcses since
these causes of mortality are usually much smaller
than the mortality due to fishing which is of most
immediate interest, The most important

causes of natural death are predation, disease

and cannabolism and are expressed separa*ely when

“their rates of mortality are known. TFollowing the

examples given in 7 and 8 above, M is equal to
Z-F or 1.7-1.5 or 0.2. The number of £fish that die
during the year from natural causes is therefore:

| %.tl-e“z)'(l million)

or -
(.1176) (.8173) (1,000,000) .

and 96,153 fish or 9.6% of the population die from
natural causes during the year when the fishing
mortality rate is 1.5. If fishing mortality were

less more fish would die from natural causes cause

seme fish are caught by the fishery before they die .
from predation etc. If the fishery did not exist,

for example, an M if 0.2 applied over the yezr to

1 million £fish would cause a mortality of 181,269

from or 18.1% of the beginning population.

The maximum sustainable yield of a fish stock is the.

‘largest average annual harvest in weight which could
" be removed from the stock year after year, under

existing envirommentzl conditions, while maintazining
the stock size.

The rate of fishing mortality for a given method of
fishing which maximizes the harvest in weight taken
from a single year-class of £ish over its entire
lifespan.



Po.l The rate of’fishingmmrtality for a given method

——— of fishing 2t which the increase in cztch per effor:

(vessel) for a small increase in fishing mortalicy

is only one-tenth the increase in catch per effort

(vessel) for the same increase in fishing mortalicy
from a2 virgin fishery. ‘

Virtuazl Pop- An analysis of the catches of 2 given year class
ulation - over its life in the fishery. If 10 fish were
Analysis (or caught each year from the 1968 year class for 10
cohort anal-  succession years from 1970 to 1979 (age 2 to age 11)
ysis) ~ then 100. fish would have been caught from the 1568
year class during its life in the fishery.
If 10 £ish were caught during 1879, then
10 fish must have been alive at the begin-
ning of that year. Of this'we can be virtually cer-
tain. At the beginning of 1978 there must have been
. 20 £ish alive because 10 were caught in 1578 and 10
mare were caught in 1979. By working back year by
year we are virtually certain that 100 fish were alive
at the beginning of 1970. A virtual population anal-
ysis goes 2 step further and calculates the minimm
number of fish that must have been alive if some £ish
also died from causes other than fishing. For example,
if the instantaneous natural mortality rate wers 0.20
per year in addition to the 10 £ish caught per year .
in the fishery, then a cohort analysis calculates the ‘
minimm number that must have been alive each year to -
produce a catch of 10 fish each yezr in addition to
those that died from natural causes.

If one also knows the fishing mortality rate during

the last year for - wnich catch data are available

(in this case 1979) then the exact abundance of the

year class czn be determined in each and every year,

If the fishery removes a2 large proportion cf the :
stock each year so that the population declines S
quite rapidly over time thenm an approximate fishing = -
mortality rate can be used in the last year (fiere in

1979) and by czlculating backwards year by year for - --
the year class, a very precise estimate of the zbun- - -
dance cazn be determined by three or four years back =~ - — -
in time (by 1976 or 1975). The accuracy depends on —
the rate of population decline and the corzectness -

of the starting value of the £ishing mortality rate

(in the most rscent year).. —

- This technique i1s used extensively in fishery assessments
since the conditions for its use zre so common: many fish-
eries are-heavily exploiced, the catches taken each year
for 2 year class can be easily determined and the natural
mortality rate is known within a fairly small range and
is low compared with the fishing mortality rate.



- © COMMERCIAL FISHERY TRENDS

' Total Commercial Catch

-The total international (domestlc and foreign) commercial nominal catch
(line weight equivalent of the landings) of all species (including invertebrates)
in these areas decreased less than one percent from 1979 to 1980. The total
nominal landing was approximately 1.43 million metric tons (MT) in 1978
- decreasing to 1.42 million MT in 1980. The slight change is due largely to an
8 percent decrease in the catch of invertebrate species.

Principal Groundfish and Flounders

: The international nominal catch of the principal ground&lsh species

(cod, haddock, redfish, red hake, silver hake, and pollock) increased about

11 percent from 1979 (278,000 MT) to 1980 (307,000 MT), a rise of about 15

thousand MT. An increase in cod, haddock, and pollock nominal catches accounts

for this increase. Both the USA and Canada had a dramatic increase in haddock
tches during 1980. The USA haddock nominal catches increased 43 percent, up

6 thousand MT over the previous year, and Canadian haddock nominal catches

increased 89 percent, up 5 thousand MT from 1979. Nominal cod catches for

the USA and Canada increased 22 and 29 percent respectively; pollock nominal

catches increased 28 and 85 percent respectively.

Flounder (flat fishes) nominal catches increased approximately 8 thousand -
MT from 1979 to 1980. American plaice nominal catches increased over 2 : '
thousand MT; yellowtail nominal catches went up about 3 thousand MT; winter
flounder nominal catches increased 5 thousand MT over the previous year.
- Summer flounder nominal catches declined 3 thousand MT and all the other
flounder nominal catches, e.g., witch, Atlantic halibut, windowpane, etc. -
"~ fluctuated a few hundred MT. ’ o

i

! ~ Pelagics
I lagics
! T

|

The nominal catch of pelagic species increased 8 percent from 1879 to - =
1980, from 408.5 thousand MT in 1979 to 441.1 thousand MT in 1980. The nominal
catch by distant water fleets was only 1.3 thousand MT. The catches were
; - comprised mainly of five species - herring, mackerel, menhaden, butterfish, and
+ _ .~ bluefish. USA herring catches increased 138.4 thousand MT during 1980; about
i 28 percent over 1979. Mackerel and bluefish catches, although relatively
s low increased zbout 700 MT each. Menhaden catches increased 10 thousand MT
- - and USA butterfish catches increased over 85 percent from 2.8 to 5.3 thousand MT.

- Other Finfish -

e The international nominal catch of other finfish decreased frem 71 thousand
MT in 1979 to 67 thousand MT in 1980. This decline in catch is not due =
7 entirely to any one partlcular species in this category but reflects the
2 - fluctuation of several catches by a few hundred MT.



o e o A et e e e 8 et 0 b ok s

-8-

. RECREATIONAL FISHERY TRENDS

The recreational landings of many species of f£ish and shellfish caught
in the coastal waters of the northeastern Unitsd States are equivalent to or
exceed the commercial landings. WNotable examples are mackerel, striped bass,
bluefish, weakfish, and pelagic sharks. ‘Obtaining detailed records on
recreational landings is a formidable task because sport fishing occurs 24
hours a day, 7 days a week, 52 weeks a year in coastal rivers, socunds, bays,
and the ocean. Sport anglers f£ish from private boats, party and charter boats,
rented boats, shore, and from man-made structures such as piers, bridges, and
jetties. Obtaining data, even within a small gecgraphlc arez, is a cos;ly
and time-consuming process.

National saltwater angling surveys were conducted in 1960, 1965, and
1970 as supplements to the national surveys of fishing and hunting. These
surveys relied on fishermen recalling their catch up to one year prier to the
mail questionnaire interview, and results certainly contained some misidentified
species and bias as to amounts caught. In 1974 NMFS conducted surveys that
were more regicnal in scope and reduced the recall period to a maximm of Two
months. Additionally z local New Jersey party- and charter-boat recreational
survey was performed by the NMFS Sandy Hook Laboratory during 1975-76. During
spring and summer of 1977, the Sandy Hook Laboratory alsc conducted 2
recreational party- and charter-boat survey in the Maryland-New York area to
estimate recreational catches of mackerel and other selected species. A survey
of bluefish and summer flounder party-boat fisheries in New Jersey was also
conducted in 1978. The sampling procedures were simiiazr for the 1960, 1965,
and 1970 national surveys, but considerably differsnt for the 1974 regional
survey. The latter included z telephone survey of randomly-selectsed households
to determine participation followed by the mailing of questiomnaires at Z-month iater
vals. The eariier surveys were direct househoid interviews conducted on populaticn
The earlier surveys were direct household interviews conducted om pcpulatlcn
subsamples by the Bureau of Census which relied on memory rzcall for the entire
year. Because of these basic differences in uroc=du‘e uhe estimated catches
are not dirsctly ccmparable.

In 1879 a new survey methodology was introduced-by-NMFS that consisted of
two complementary surveys (household survey and dirsct-intercept creel census) .
The 1979 survey design avoided many of the procLems cf the previous surveys
which included low respomse rates to questionmaires, inzbility to recall the
number of £fish caught, and other similar types of research design ocstacles.
The 1979 zpproach was a significant departure from the other NMES surveys;
therefore, the data collected in 1979 are also not directly comparzble with the
previous surveys.

Although mathocologlﬂs and samnlzng techniques have d; er=d ameng the
various surveys, an increasing trend in the overall marine angler harvest in
Northwest Atlantic waters is zpparent. The estimated number of finfish caugh:
by marine anglers (Maine through Virginia) increased from 212 milliem in 1960
To 265 million in 19635 to 285 million in 1970 but declined o 140 million in
1874 and 12’ million in 197% (probably due to sampling technﬂaues)

Although the dazz are difficultc to obtain and interpret, they must Dbe
colleczed if we are to monitor the status of the stocks. Recreational catches
are not only extremely important in that they provide a very significant
economic use of the resource, bur they affsct the abundance substantially and
in many cases are the greatest source of fishing mortalicty on the stock.



TOTAL FINFISH AND SQUID BIOMASS

This group includes all species of finfish and squids in the Gulf of
Maine to Cape Hatteras area with the exception of highly migratory species
such as billfishes, tumas, and large sharks, and inshore species such as
menhaden, American eel, and white perch. Various stocks within this group
were heavily exploited by distant-water fleets from the mid-1960's to the
early 1970's., During 1971-1973, commercial landings averaged 1.2 milliom
metric tons, substantially above the maximum sustained yield (MSY) level
of 950,000 tons as determined from analysis of commercial fishery data.
Increasingly restrictive management under ICNAF (International Commission
for the Northwest Atlantic Fisheries) and subsequent restrictions on for-
eign effort imposed under extended jurisdiction, have resulted in a decline
in foreign landings of over 95% since 1973, while total commercial landings:
have declined by almost 70% (Table 3). The sharp drop in recreational
catch estimates observed for 1877-1980 compared to former years appears to
reflect different survey methodology rather than an actual decline in
catches. Under extended jurisdiction US commercial landings and estimated
recreaztional catches increased from 345,800 tons in 1977 to 464,200 tons in 1980
(+34%), Canadian landings have fluctuated without z definite trend, and
landings by distant-water fleets have declined fram 174,300 tons in 1977 to
cenly 35,500 tons in 1980 (-80%). _ . .

Catchability coefficients have been obtained for species-stocks within
this group by dividing autumn survey catch-per-tow (weight) index values by
“the correspondlng stock size estimates for the beginning of the following
year and averaging results over 1964-1975. Total annual bicmass estimates
were then obtained for 1964-1981 by applying these coefficients to individual
autumn survey catch per tow index values by stock and summing resulting bio- "
mass estimates over all stocks by year. Estimates peaked at 8.0 milliom
metric tons in 1968 and subsequently declined to only 1.9 million tons in
1 1975. Subsequent estimates increased to an average of 3.3 million tons for o
1977-1978 and then rose sharply to 7.9 million toms in "1979; the 1980-1981 T
"estimates were virtually identical (3.4 million tons, Figure 1). The in- : '
crease observed in 1979 can be attributed primarily to an apparent increase

~in biomass of Atlantic herring and Atlantic mackerel caused by anomalous
increases in 1978 awtumn survey catch per tow values in one or two sampling
“strata. The 1980-1981 estimates agree closely with the 1977-1978 average,
suggesting relatively constant biomass levels in Tecent years.

- Gemerzlly speaking, individual stock biomass estimates for groundfish,
_ flounders, miscellaneocus finfish species, and Illex squid have increased -
since 1975 although estimates for herring and mackerel (which contributed
_ about 50% of the total bicmass during the 1960's) have fluctuated withecut a
definite trend. Recovery to the level corresponding to MSY (4.0-4.5 million
tons) appears to be dependent upon 2z significant improvement in abundance of
herring and mackerel.
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 Table 3.

. Status of management =

-10-
'For further information, see:

Clark, S.H., and B.E. Brown. 1977. Changes in bicmass of finfishes and
squids from the Gulf of Maine to Cape Hatteras, 1963-1974, as deter-
" mined frcm research vessel survey data. Fish. Bull., U.S., 75:1-21.

Clark S.H., and B.E. Brown. 1979. Trends in biomass of finfishes and
squids in ICNAF Subarea 5 and Statistical Area 6, 1964-1977, as de-
‘termined from research vessel survey data. Investlgaclon Pesquera,
43:107-122. ,

- £infish and squids from the Gulf
south to Cape Hatteras.

Landlngs (thousand metric toms) and management lnfcrma ion for totzl
of Maine - Georges Bank area and

YEAR

1973 1974 1975 1976 1977 1978  1979% 19301
US recreational landings® 150.9 152.8 162.0 175;8-f%9.5 '86.8  96.5 106.7
Commercial lanéings ‘ o
us o | 201.9 204.5 216.8 235.2 266.3 290.8 322.3 357.4
Canada 16:8 110 14.0 7.8 14.6 26.8  16.0 25.9
- Other 936.6  724.9 628.1 419.9 174.3 48.7  39.0 35.5
Total landings 1306.2 1093.2 1020.9 838.7 534.7 - 453;2,f473 6 525.5
Total allowable catch —-  925.9 850.0 650.0520.03 == === -n-
'ﬁéng-term-potential catch = 950.0% -
Importance of recreatiocnal fishery = Majer

Nene as a group -

Status of exploitatiom in 1980 Underexploited as 4 group

lprovisional (incomplete)

. 2pata for 1974 as obtained in NMFS Northeast Regional Survey; data for 1979 as

cbtained in NMFS Marine Recreational Fishery Statistics Survey of the Atlantic

and Gulf Cecasts. Remaining points estimated.
3Recommended under ICNAF, but not implemented under extended jurisdiction.

“Based on analysis of commercial data.
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ATLANTIC COD

The Atlantic cod, Gadus mearhua, is distsibuted in the Northwest Atlantic
from Port Burwell, West Greenmland to Cape Hatteras, North Carclina. It is a
heavy-bedied, bottom-dwelling, cold-water species found f£rom near-sheore surf
areas to depths exceeding 200 fathoms. Cod eat a wide variecy of
mollusks, crustaceans, and fishes. Spawniang occurs during winter
and early spring, normally at water temperatuTes between 5-79C
(41-45°F). "A large mature female may produce between 3-9 milliom eggs.

Growth varies between geographical regions but is generzlly slower in the P
mare northerly pc:tlcns of the range. The maximum age is probably in excess
of 20 years. . :

In USA Atlantic waters, three groups of cod occur: Gulf of Maine,
Georges Bank, and southerm New England«Middle Atlantic. Presently, these
groups are managed as two units: ' The Gulf of Maine unit and the Georges
Bank and southern New England-Middle Atlantic unit. Impertant cammercial
and recreaticnal fisheries exist in both umits. The commercial fisheries
cceur year-round using ottsr trawls, line trawls, gill nets, pair trawls,
Danish seines, hand lines, jiggers, and traps. Recrea:icnal fishing also

- cccurs throughout the year, although peak activity occurs during the summer
~in the lower Gulf of Mzine, and in late fall and winter in inshore waters

from Massachusetts southward. Party- and charter-boats as well as shore-
and private-boats angling comprise the recreational fisheries.

Gulf of Mzine

The total bepcrted commercial landings in 1580 was 15,689 =,
1,630 t more than in 1979, and the second highest annmual

'cazcn ever. USA 1980 ccmmerc;al landings were 13,528 ¢, 16% greater than

1979, and the second highest since damestic ccmmercial landings have been
classified by stock area {Tabl= 3). Canadizn landings declined in 1580 to

1161 t from 379 t in 1979. As in the past three years, the 1980 USA reported

commercial landings are considered to underestimate commercial catches due to

. . misreperting and non-reporting. The 1980 recreatiomal catch is unknown.

The 1979 NMFS Marine Reczeational Fishery Statistics Survey estimated that
3,857 t of cod were taken by Usa rec:eatlcnal anglers from Ma&ne to New

Jersey _ _ -

The 1980 NMFS offshore spring and autumn bottom trawl suIVey welght-per-tow_
indices were among the highest observed as were almost all weight-per-tow values o
in the 1980 NMFS aznd State of Massachusetts inshore bottom trawl surveys (Figure )
Survey age compositicm data indicate that the 1975 and 1978 year classes are . —
above zverage and may be relatively strong. The 1980 and 1977wzgg;~5;as;§§;§gggg;;
be of at least averzge strength. ' -

Distribution of the reported 1580 USA commercial landings by market catsgeTy
was similar to those in 1978 and 15879 in indicating continued dominance in the
fishery of "marketr and "large' cod, presumably a result of the continued
importance of the 1971, 1973 and 1974 year classes. Otter trawl landings accountad
for 67.6% of the 1980 USA commercial landings. Gillnet landings comprised 29.3% .
of the 1980 USA commercial total, the highest annual percentage during 1965-1980.



Since 197S, annual relative exploitationm indices (relationship of annual
commercial landings to autumn research survey catch per tow indices) for the
Gulf of Maine fishery have sequentially declined. The 1580 index was the
Even if the 1980 value is comservative due to unreported
catches, fishing mortality in 1980 did not appear to gemerate 2 reduction in
population bicmass from the relatively high 1979 level

- lowest since 1972.

. Recruitment of the 1978 and 1879 year'c’a.sses into the commercial fishery
in 1981 and 1982, respectively, should result in increased harvestable bio-
mass if these year classes remain as strong as current survey indices imply.
Given this good recruitment, continued annual harvests of about 12,000 t
should not decrease average population biomass.

Commercial land..ngs (thousand metric toms) and -management informatieon

Status of exploitatiom in 1980

Table 4.,

< for Atlantic cod from the Gulf of Maine, 1973-1980. -
_ YEAR _

Commercial v -

L;ndiggs 1973 1874 1875 - 1876 1877 , 1978 1879 198
o usa . - 6.1 7.6 8.9 10,2  -- 12.4 12.4 11.7 - 13..
Canada ~ * 0.1 0.1 * .- 0.1 0.4 0.4 O
Other . - . 0.0 .-—0.0  .0.0 0.0 O
Toeal 6.1 7.7 3.0 10.2 - 12.5 ©  12.8  12.1 13.

Total allowable catch
(commercial) 10 10 10 8 12 8 - $.7 9.
Long-term potential catch = 10 T - B
Importance of reczeational fishery = Major -
Status of management = FMP in force since Mazrch, 1977 .

= Fully exploited

*less than 0.1
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Gem:ges Ba.nk and Southwa.rd

Tetal rﬂported 1980 commercial landings were 48 147’ t, 25% higher than ina 1879,

..—and the highest annual commercial landmgs in 14 years (Tazble 4). USA 1980
commercial landings were 40,053 t, a 23% increase OVET the 32,845 ¢ reported imx —

1979, and the highest a:mxm.l level since commercial -landings have been maintained
N by stc:k area (begimming in 1932). Canadian camem:.al landings in 1980 USA com- -
i “mercial landings data are believed to underestimate the actuzl commercial catch

1 as was true during 1577-197%. The total 1980 recreational catch from the Georges
-Bank and Sauth.stock is wunkown, although charter- and party-boat records submitted
to NMFS from all azeas in the Northwest Atlantic FCZ indiczted total landimgs
of 669 t of cod. The loghook data grossly underestimats actual charzer boat and
pacty boat catches, however, due to imcomplets compliance with logbook record '
keeping and submission requirements.
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Research vessel bottom trawl survey catch-per-tow indices in 1980 showed
disparate patterns; spring and summer offshore and inshore indices w?re“ggnerally
higher than in 1979 but zll of the 1930 autummn survey values were sxgn;f%cantly
lower than in 1979 or 1978. meB%NWSwmmnﬁﬂwemmﬁsmdwgm
indices were among the lower third of values in the autumn suzvey timg-sgrzes,

. and were the lowest since 1974 (Figure 3). Survey catch-at-age data indicate
that the 1978 year class is above average in abundance, although less than the
strong 1975 year class in size. Both the 1977 and 1980 year classes appear
average in strength while the 197% year class appears Telatively weak.

Composition of the 1980 USA commercizl landings was dominzted by "market' and
"large'" cod suggesting that the 1975 year class is still important in the fishery.
Otter trawl landings accounted for 84.3% of the 1980 USA commercial catch. USA
gill net landings increased sevenfold from 1979 and comprised 12% of the 1980
U.S.A. commerical landings. Commercial catch per effort indices remained high in
1980 but these data are difficult to evaluate because of management comnstraints on
catch per trip-.

In 1979 and 1980, relative exploitation indices (relationship of annual com-
mercial landings to autwm research survey catch per tow indices) for the Georges
Bank fishery have annually increased. The 1980 index was about twice as high as in -~
1977 or 1878, and was the highest since 1970. Because reported USA commercial landir
are believed toc underestimate the actuzl 1980 catch, the actual 1980 relative exploit
tion index may be considerably higher thaan that calculated suggesting that recent
fishing mortality may have increased to the levels observed during 1964-13970 when

————-—stock declines ensued. ‘

If the recent declines in the zutumn catch-per-tow indices are indicative of
. ___.- declines in stock bicmass, continuation of current annual harvests (about 48,000 t}
. ~ in the near future will further reduce population size.  Although continued recruit-
ment of the above average 1978 yeazr class into the commercial fishery during 1881
may amelicrate the extent of these reductions, the 1979 and 1980 year classes curren:
appear no better than average in strength, and will not support fishing at current
levels through 1983 without stock reduction.

“For additional information see:

: ‘ § ' _and status of the Georges
Serchuk, F.M., and P.¥W. Wooed, Jr. 1381. Assessment _status of 20T
Bank\a;d Gulf of Maine Atlantic cod stocks - IF8IL™ Woods Hole Lab. Ref.
81-06, 67 p. e memeee L LIl

“ 7 Serchuk, EM:, Tmplications of the 1981 Georges
- , F.M., $.H. Clark, and B.E. Brown. 1981. Implications ol G ‘
‘ “SerChgink“aﬁd”Gulf of Mzine cod and haddock assessments for fyture management
T zrategies. Woods Hole Lab. Ref. 81-09, 7p. - .
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Tahle 3. Commercial landings (thousand asetoic toms) aad msmagement ind
, for Aslantic cod from Georges Bank, 1973-1980.

Camereial .

_ Landings 1973 1974 1873 1976 1977 1978 1379 1930
Usa 16.2 18.4 16.0 &9 2.1 2.6  32.8 40,0
Canadz 5.2 1.4 1.8 2.3 6.2~ 8.9 6.0 8.1
Othes 5.5 7.6 7.1 2.7 = 0.0 0.0 0.0
Toeal 28.9 7.2 24.9 8.9 7.5 53.5 58.6 48.1
Toeal allowable catch ) o
(comasicial) 33 35 3s 35 2s.651 26! 36.92 33.0
Long-terw porsntial czech 33 ‘

Izporemice of recreazional Sishesy - Majer

Seazus of mamagemant,

EMP in forcs u;z@ Hgf;;, 1877
States of expleizazion

Fully exploited

!Calendzr yesr OY includes 4,000 =e quota to Canada. Reflecss OY amendments to
Fishery ‘-m:agemut Plan [“'MP) ‘an 3 Nevember 1977 and 19 July 191.8 zad OY reo-
m;m prcuesed. z.: Oeufe Anandzew: No. 4 to the FMP.

*lass :hm 0.1

30 b=

METRIC YCNS 10COR 1

‘196s 8 68 o 72 74 78 8 ) 2
vy € & R

Figure 3. Commercial landings and index of abundance from research

vessel surveys for Atlantic cod from the Georges Bank area.

STRANIFIZD MEAN CATCH/TOW {KGI |
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HADDOCK

The haddock (Melanogrammus aeglefinus) is a demersal species commonly
attaining lengths of 45-80 cm (30-32 inches) and weights of up to 5 kg (11
pounds). Off the USA coast, highest concentraztions occcur on eastern Georges
Bank, generally at depths of 50-150 meters (27-82 fathoms); small invertebrates
constitute the bulk of the diet. Georges Bank haddock are relatively sedentary,
although seasonal coastal movements have been documented in the western Gulf
of Maine. Spawning occurs from January to June, although-peak. spawning activity .
occurs in March and April. Juveniles are pelaglc in habit for several months

. and then settle to the bottom, where they remain for the rest of their llves. B
Haddock mature sexually at ages '2-3.

Haddock on Georges Bank and in the Gulf of Maine have been managed
separately since July of 1978. Optimum yield (OY) levels have been raised
repeatedly since 1976 (Tables 5 and 6); currently, the fishery is being adminis-
tered under a fishing year (October 1 - September 30) OY 0f 32,500 toms, of which
25,250 tons has been designatesd for USA commercial harvest (17,675 tons, Georges

Bank; 7,575 tons, Gulf of Maine), 5,250 tons are allocated to Canada;-and 2,000 — - -

tons are designated for recreational harvest. During 1977-1979, USA fishermen
accounted for 65% of the reported commercial landings for Georges Bank and 93%
of the reported total for the Gulf of Maine, with the remainder being taken by
Canada. The actual USA haddock catch appears to have been much higher during
this peried due to discard and/or misreporting, but there is no basis for

estimating the magnitude of the resulting bias. Recreational surveys for 1974

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

Georges . Bank

Commercial landings for Georges Bank increased from an average of 4,700

tons during 1974-1876 to 10,800 tomns in 1977 and to 22,300 tons in 1978 Wlth
" recruitment of the strong 1975 year class; prov151onal statistics for 1979 indi-

cate landings of 19,500 tons, and preliminary statistics for 1980 indicate landings
of 27,500 toms, 17,400 tons of which were taken by the US (Table 6, Figure 4).
This increase reflects recruitment and growth of the strong 1975 and 1978 year-
classes, increased USA and Canadian effort and changes in OY's and USA vessel
class allocations. During 1877-1979, the 1875 year class accounted for 70%
of the total number landed, while in 1980 the 1978 year class provided an estimated:
54% of the total number landed. The 1975 year class is now much reduced and the
population is now dominated by the 1978 year class (which, however, appears to
have been appreciably reduced by landings and discard in 1980).

The NEFC sprlng survey index for Georges Bank lncreased from S 4 kg per —
tow in 1975 to 20.7 kg in 1978; the spring 1980 index value (35.7 kg) was the

———=Hhighest observed in the NEFC spring survey time series. The NEFC autummr-survey — -

index increased from 2.6 kg per tow in 1974 to an average of 23.4 kg in 1976-1977;

“and 1979 indicate annual catches of 200 tons and 400 tons, respectively, almost
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P ‘index values for 1978, 1979, and 1980 were 15.2 kg, 26.9 kg, and 18.5 kg,

+ ' respectively. Both sets of dzta (and more limited summer survey data) are
consistent in indicating a substantial increase in stock zbundance in recent
years, and index values for 1977-1580 are generzlly cowmparable to or aigher
than values observed during the late 1960's. During 1877-1979, the 1875
year class accounted for 85% of the total catch in number of age Z and older =
fish in NEFC spring and autumn surveys. The 1978 year class appears comparable

; to the 1975 year class, and the 1980 year class appears to be at least of

E - average size, although the 1876, 1877, and 1979 year classes appear to be weak.

i Consequently, the Georges Bank fishery should continue to be dcmznabed ’

by a single year class at least umtil late 1982, L

Current assessment results indicate a total 1981 stock bzomass (age 2

and older) of approximately 110,000 tons; the corresponding spawning stock size
estimate is 105,000 tons. These values are comparable to those observed in
the late 1960's (1967-1968 averages were 118,000 tons and 116,000 tons,
respectively) and are also intermediate between the corresponding long term
{1835-1960Q0) averzges of 153,000 tons and 131,000 tons and the very low levels
observed during the early to mid-1970's as determined from virtual population
analysis or VPA (Figure 4). Fishing azt Fp.1 in 1981 would provide a catch of -
25,100 toms; fishing at Fpgy would provide a catch of 46,700 tons. Assuming
recruitment of 61 million fish (the long-term average) at age 2 in 1882,
resulting stock sizes in 1582 would be 139,100 tons and 11§, 800 tons,

‘ r“suectzvely

Tabie §. Landings (chousand sse=ic comns) and. ZARIZORERT u::::a.:ian 437 Georges Bank -
haddeek, 1914—-1980 .

g . Yeazr o o -
’ 1973 1978 1575 178 1577 1978 1979% im0’ /
LS secreacionsl landings - - - - - - T
Commereial landings = SR
s 2.8 2.4 0 2.9 7.8 1202 143 17.4 a
Canasda, 1.6 Q.5 1.3 L8, 2.9 10.2 © 52 18.1
... .. Gzhew 1.0 l.s 0.L 0.08 0.0 0.0 0.0 _ 0.0
Tozal landings 5.3 8.5 5.4 0 43 16.3 25 195 273 )
) Toeal allowsble caz=a® 6 0 é & 0.5 1905 =¥ e ’
: B lorg-tar® poesatial czeck s 37

[oporeance of recrestional Zishery = [nsigniicane 7
Stazus of 2moEgeEenT s PP in forcs sines “Maven, 1977 e
Seasns of exploitasion lu 1980 s Fully exsloized. ’

i . l?misiuu.k. (inecmpiees) . o -

’ Less =han 0.1.

Values fsp 1973-1978 are for Georzes 3ank ind che Gulf If Maine. inelusive; 1373-1878

Sigures velacs o5 commwreiil cazshk omly-

*levresencs toeal US csemereial.alloeations Sor Quarsers l-3 of 1973 ind Qusvter | of

. e 19781379 f{ishing vesr and =aval Cansdian aud US reesestionsl allocatioms &or

A Calendsy Tear L97S.

= NM US commweesal alloecaticns for Georzes dank Jor Qua.ntrs 2=< gf thg L973=
Sighing vesr ang CQusrssr . of the L975-1380 fisaing year amd. cseal Canadian

alloeazion for Cilemdsr Yeme 1579.

‘lepresencs US comeercizl ind toral Camadian allocszions ov Seorges 3ank Sor Calemdar

fear 1930 umdee cthe propesed Sedrsmder, 1979 OV af 12,300 ems.
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Gulf of Maine

Commercial land:.ngs for the Gulf of Maine increased from 600 tons in 1873
ieo—_.to 5,200 toms in 1978; provisiomal statistics for 1979 indicate la.nda.ngs of
4, 900 tons, and preliminary statistics for 1980 indicate l,and.:.ngs of 7,400
tons, 7,300 tons of which were regcrted. by US vessels (Table 7, Figure S5). The

1975 year class again appears to have supported the fishery from '1977~l§79,‘but

in contrast to Georges Bank, recruitment from the 1378 year class does -not
appear to have been significant in 1980. . L

T 7777~ The NEFC spring survey index increased from 0.7 kg per W&r%&a—»sf-—aﬁkswwwu
: in 1877 before declining toc 1.0 kg in 1978; spring 1979 and 1980 index values
were 5.2 and 2.2 kg, respectively. The autumm survey index incTeased from 2.2 kg

! per tow in 1874 to 18.2 kg in 1978 before declining to 8.2 kg in--1980. The
L . summer survey index has fluctmated without a definite trend since 1877. The
] 1975 year class generally appears to have been the strongest in recsnt years in
- all three surveys, although catech peT tow of yazmgaornyear haddock during the
i 1880 autumn sucvey was the highest observed since 1965. NEFC inshore summer
: survey results are generally comparazble although catch per tow increased from

- an average of 2.7 kg in 1978-197% to 6.6 kg in 1580. Massachusetts. inshore

~ survey datz also suggest an increase in abundance since 1973,



Assuming that stock size in 1981 has declined 30% below the assumed
1964-1968 average of 16,600 tons as indicated by 1980 autumn suzvey results,
fishing at Fpyy in 1981 would provide a2 catch of 5,200 zons; fishing at Fy 1
would provide a catch of 2,800 tons. Thus, landings in the order of 6,000
tons (the 1978-1980 average) may result in fishing mortality levels in excess
of Fpax and may not be sustainable, .particularly if the 1880 year class proves
to be weaker than anticipated. ‘ .

For additional information see:

Clark, S.H., and R.J. Essig. MS 1980. Georges Bank and Gulf of Maine haddock
assessment update. Nat. Mar. Fish. Serv., Woods Hole, Lzb. Ref. Doc.
No. 80-06, 33 p. . ‘ -

Clark, S.H., R.K. Mayo, and E. Fa.ulk.,v MS 1981. Georges Bank and Gulf of Maine
haddock stock status - 1981. Nat. Mar. Fish. Serv., Woods Hole, Lab.
Ref. Doc. No. 81-05, 47 p.

Table 7. Landings (thousand mec=ic tons) and managemene inSorwecion S 4
Maing haddock, 1974-1980. $ o S s ot

Yeez

1973 1972 1973 197§ 1977 1578 1s79F  19an®

US recreational unmzs‘ Sg.2 0.2 0.4 8.4 Q.3 ’c:‘.:;' 0.4 ﬁ.’g o
' - e -
s~4 8.5 6.8 L.2 1.8 3.3 4.5 4.5 T.3
Casads © 0.0 6.z 0.1, 9.L 0.0* 0.7 0.3 02
Crhee 3.0 0.0 §.0" 3.9 e.8 8.8 0.0 Q.0
Teeal landimgs 3.8 .0 1.7 2.4 3.8 3.6 3.3 3.0
Toeal allceshle cages® é 8 6 §  10.5 19.0% 327 5.6
Lomg-tera poeantizl catehr s 3
Izporeance of recrezcional fishery s Izsignificane
) ' Stscus of camagemems s 4P in fsree sines Marek, 1977 — -
Szacns of exploitation iz 1580 =  Fully exploizsd ' ‘
. L?muiem (incomplece), )
. 2psolizingry. o o oL
“Valuss Sor 197¢ amd 1979 cbeaised frwm surveys; Temaiming poinga sscimszed. 0
‘Legs than 8.5 -y ) o -

*Values for 15731978 v for Geevyes lank nd e Calf of Maine, imelusive; 1973-1976
figares relace o commerwsal ca2el omiy. R

mmgﬁm-m‘ﬁwmwx-s&wnmmruf o
g - flshing vexe - total Canadian smd US reereaciseal allocasioms: £o; -
‘Ca.l.cadu' Year 1978. oas. fox
‘Revresents J commweeial illsexeisns for caw Culf of Mmine :.‘sé Quazsiers 1.4 of Ste
1978-1979 fishing vemr and Quareer | of che 1979=1980 Zisning resr amd soexl USa - -
reccwationsl alloceation Zse Calendsr Yeme 157S. B .

g —
Represencs US commmeeial ind total recrsecional illocations Sur the: Culf of Maine sSse
Calendsr Yezr 1980 under t5® proposed Semtemper, L9TS OY of 32,500 toms. -
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REDFISH

Redfish, Sebastes marinus (L.), are distributed throughout the North
Atlantic from the coast of Norway to Georges Bank. Off New England, redfish
are most common in deep waters of the Gulf of Maine to depths of 300 m (975
feet). Redfish are slow growing, long-lived animals; hence, the natural
mortality rate is quite low. Ages in excess of 50 years and maximum sizes
of 45-50 cm (18-20 inches) have been noted. In the Gulf of Mzaine, redfish

-reach maturity in about 8-9 years at an average length of 22 to 23 <z (8.5 to

9 inches). Females are viviparous, retaining eggs in the ovary after
fertilization until yolk sac absorption. Mating takes place in autum with
subsequent larval extrusion occurring the following spring and summer.

During the develcpment phase of the Gulf of Maine flshe*y, UsA ca;ches
rapidly rose to a peak level of about 60,000 metric toms in 1942 followed
by a gradual decline. The total commercial catch increased from approximately
10,000-11,000 tons during 1974-1976 to 14,000-15,000 tons in 1978-1879 -
(Table & Figure 6). In 1980, USA landings aecllned by 33% to less than 10, OOO
tons, the lowest annual figure sinece 1975. Available evidence indicates that
the Gulf of Mzine redfish population is now dominated by the 1971 year class

and that the fishery is increasingly dependent on this year class. The 1871

year class has accounted for over 50% cf the numbers landed in the commercial
fishery since 1878.

The standardized catch per unit of effort (CPUE) index, after temporarily
stabilizing at approximately 2.0 tons per day fished between 1575 and 1878,
declined to 1.6 and 1.4 tons per day fished im 1979 and 1980, _Tespectively
(Figure 6). This contrasts with the late 1560's when the CPUE index varied
between 5.2 and 6.5 tons per day fished. NMFS bottom trawl surveys also
indicate a substantial decline in relative abundance in 1978 and 1980. Prior
to this, redfish biomass in the Gulf of Maine had remsined relatively constant
for the past 3-4 years because of continued growth and recruitment of 1871

__year-class fish. However, declines in relative zbundance and biomass—in 1979

and 1980 suggest that growth and recruitment of the 1871 year class are no longer
compensating for mortality. The estimated £fishing mertality rates on the
1871 year class is in the order of 0.3 to 0.4 (Fy 3 = 0.1 to 0.15), which
appears high considering the long life span of the species and the low __

~frequency of stTong year classes which support the fishery."Réc:uitméﬁﬁfdfk”'
-other year classes since the early 1960's has been extremely poor and future

prospects also appear poor as indicated by the latest bottom trawl survey results;
thus, declines in biomass are expected to continue in the near furture.

Equilibrium yield models indicate that maximum sustained yield (MSY) is
about 14,000 tons. However, given current low population abundance, surplus
production in the near future will be less than MSY as indicated by the sharp

- decline in 1980 landings after three years averaging about the MSY level.

For further inibrmatian see:

L.), in the
Maye, R.K. 158&0. loitaticn of redfish, Sebastes marinus ( ,
i Gulf of Maine éxgeerves ‘Bank region, with particular reference to the
1971 year class. J. Northw. Atl. Fish. Sei. 1:21-38.
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Tasle 8. Laadings (Shcusend meevic toms) and msnagement iafovsaticn for redfisk
Scom the Gulf of Maine and Gearges 3ank gzea.
A tear
1973 187¢ 1975 1976 1877 1573 1ST9 1580
US recTestional landizgs - - - - - - - -
Commercial landings
us ' 2.8, 4.7, 9.1 10.1 13.0 1.0 1.7, 9.8
Casads 0.0t 6.0 gt 6.z 6.2 6.1 0.0 0.0
Othez 3.8 L. L. 0.6 g0t o ) 0
Total landings 7.4 104 10.6 10.7 13.2 . LT T 9.3
Total allowshle catch ® 3w 2 17 e 22 2
Lang-cez youstul, ezt s : 14
- Izporeance of recreaticnal fishety s Iasigifiemme
s MNone

Luss tram 0.1,

‘m:afsnou :ﬂuwﬁnttd.br!”&liin!ﬁﬁhu:nut enfarced due to US

imslemeacation sf FOIA,

Since 1377, no regulacions have been adogesd.

_ REDFISH
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SILVER HAKE

The silver hake, Merluccius bilinearis, Mitchell is a widely distributed
slender, swiftly swimming fish with a range extending from the Newfoundland
Banks to South Carolina, but most abundant off the New England coast. Research
vessel bottom trawl surveys have indicated that silver hake have wide areal
and depth ranges throughout the year, with only major comncsntrations of fish
varying from season to season. In response to major seasonal changes in hydro-
graphic conditions, availability of food, and spawning requirements, adult silver
hake undergo extensive migrations, overwintering in the deep waters of the
Gulf of Maine and along the continental shelf and slope, south and west of
Georges Bank, and moving to shallower waters during March-November to spawn.

Major spawning areas for silver hake include the coastal region of the
Gulf of Maine from Cape Cod to Grand Manan Is., shoal areas and the southeastern
and southern slopes of Georges Bank, and the southern New England arez-south of
Martha's Vineyard.

Silver hake grow to a maximum length of approximately 65 cm and ages of
15 years have been reported, although fish of ages older than about 8-10 years
are rarely found.

Gulf of Maine Stock

5 The commercial catch of silver hake in 1980 was 3,812 tons, taken exclusively
~—-- . . by the US (Table 9, Figure 7). This level of catch represented a 45% -increase - — .
. over 1979 but was Stlll the second lowest reported in the 1955-1980 time series
5 - and substantially below catch levels in past years (83% lower than the 1960-196% i
4 average of 22,900 tons and 53% lower than the 1970-1977 average of 8,100 tonms.
e The commercial catch-per-effort index after dropping sharply from.16°7l tons/day

| - in 1976 to a low of 6.44 tons/day in 1979, increased to 7.74 tons/day in 15980 a
level approximately equal to the 1970-75 average. Both the spring and autumn
NEFC research vessel trawl survey catch-per-tow indices have reflected the same
trends as the commercial catch-per-effort index in recent years, recording high
levels in the mid 1970's, dropping to low levels in 1978-1979, and,lncre351ng in
1980. The autumn survey index after reaching 10.87 kg in 1976 dropped to '6.20 kg
in 1978, and then increased to 7.67 kg in 1980. The spring survey catch-per-tow
index dropped from 14.23 kg .in 1976 to 1.36 kg in 1978, increased to 6. 79 kg in

1980, but dropped to 3.73 kg in 1881. .

" Spring and autum survey catch-per-tow-at-age data indicate that the 1972-
1974 year classes were quite strong with 1974 being the strongest. These year R
classes were 2lso well represented in-the commercial landings-at-age data. The
1975-1976 year classes appear to be relatively weak in comparison to previous years,
while the 1977 and 1978 year classes are much stronger than the 1975-1976 year classes.
~-The- 1979 and 1980 year classes appear to be of at least average stremgth-with the—- -~
1980 year class potentially being quite strong. These estimates, however, should be
considered only provisional since neither the spring nor autumm survey year class
estimates have shown any significant correlations with each other or with estimates
- calculated by virtual pcnulatzon analy51s (VvPa). T




Due to low levels of catch in botu 1979 and 1980, as well as very limited
sampling of the catch in those years, it was not possible to determine the
catch~-at-azge in numbers necessary for performing a VPA. Comnsequently, estimates
of stock size from VPA are not available after 1978. Estimates of stock size
after 1578 were derived utilizing relationships between VPA estimates and

abundance indices from commercial fishery and research vessel survey data.:

Fishing mortality in 1978 was estimated to be 0.40 for ages 3 and older
compared to 0.61 in 1975 and 0.33 in 1577. 1In 1979 and 1980, F was probably
0.2-0.3 because of the reduction in catch. -

Spawning stock biomass (ages 2 and older), after maintaining high levels
during 1955-13866 (aVerag-ng 157,000 tons), declined sharply to only 15,900 toms
in 1871, but increased in recent years to average approximately 34,500 tons during
“1975~1980. The 1980 estimate was 36,300 tons (Figure 7).

Although this stock has remained at a2 low level of zbundance during the 1970's
compazred to the 1950's and 1960's, estimates of relative abundance from both the
commercial :bshery arid research vessel suzveys have ancreased ia recent yea:s
lndlcatlng socme rebullding of the stock. :

Table 9. Landings (:hau:znd.‘m::ic Tons) and menagement informaction for silver
-- kake Zrom the Gulf ef Muine, 1974<1930.

. 1974  1S7S 1876 177 1§78 1379 1580

. US recrestional lzzdings - e - - . - e .
,\Cam-:ual landings

L'
o
o
@0
o
~8
o
s
[N}
[N
H
On

& Lo !
to | !

us L.5 8.0
Qzher 8.5 1.1 - - - -
Toeal landings 5.2 8.1 9.8 3.7 . 6.2 2.8 3.3
%ﬂm allowalble catch 18.0 ’1,5.70 6.0 - 8.0 . - ® e
- Long-tss= pezential cagch = 26.3 . o e .
I=porzance of recowational fshery = Ingigrificant ‘
Stamus of canagemenc = P iz prepazazion | - ) - -
Stamas of exploitazion in 1980 ° Undsresploized ' -

°landings weze wregulated in 1973-1580
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Figure 7. Landings and estimates of stock biomass for silver haks f*am the
‘ Gulf of Maine area.
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' Georges Bank Stock
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The 1880 internazional catch on Gecrges Bank was only 1,664 tons (Table 10,
Figure 8), the lowest catch in the 1955-1980 time series and siightly less than
the 1979 carch (1,915 toms). Catches have declined sharply from 66,364 tons in 1974
largely due to a reduction in the foreign fishery. Distant-water-fleet catches
weTe only 498 toms in 1980 compared to 1,022 tons in 1979 and 40,514 tons in
1977. The USA catch of 1,166 tons in 1980, although z slight improvement over 1975
(883 tons) was the third lowest since 1555. The USA commercial-catch-per-day
index, after reaching 46.1 tens in 1975, declined to 17.4 tons in 1879, and

_ increased slightly in 1980 to 21.0 toms, which is roughly equivalent t5 T
" levels ocbserved during the early 1970's.

The NEFC spr:ng bottom trawl survey catch-per-tow index,-after reaching -
a2 high of 7.84 kg in 1977, dropped to only 2.08 kg in 1979, but rose sharply in
1980 znd reached 8.76 kg im 1981, its highest level in the 1968-1981 time series.
The zuzumn survey index, although showing more variability than the. spring
survey, also r=corded z high level in 1876 (4.42 kg), d*ﬁpped umtil 19/9 (1. 66 avJ
‘and incTeased in 1980 wo 2.11 kg.

Spring and auctumn research vessal survey cazch-per-tow-at age da:a indicate
that both the 1873 and 1974 year classes were quite strong and were the dominant
year classes in the fishery cthrough abour 1978. Since 1973, no year classes of
any substantial stoength have zppeared although the 1978 and 1980 year classes
appear to be stronger than the 1975-1877 or 1879 year classes.
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Total stock biomass (agés 1 and older) in 1981 wﬁs estimated

: : r) i to be 47,400 tons
agproxzmately.a 1§% increase over the 1980 estimate but still substantially below
the lev?ls maintained from 1566 through 1976 (average 213,000 tous). Spawning
Z;oigsglﬁggss (ag;s Zaznd oiﬁer) was estimated to be 32,300 tons at the beginning

' (Figure - out the same as during 1978-1980 but well T 1
which peaked at about 595,000 tens in 1964. N A pelon past levels

Fishing mortality in 1580 was estimated to be 0.12 for ages 3 and older
based on a relationship between fishing effort and past fishing mortalizy from
virtual population amalysis. This level of F is a shazp decrease from an
average of 1.00 during 1971-1978.

A projected 1981 catch of 2,000 toms would generate an F of 0.09 and
result in a increase in spawning stock biomass of 32% from 1981 to 1982.
Fishing at Fj in 1982 (0.65) would result in a catch of about 13,200 tons and

decrease the spawning stock biomass in 1983 by approximately 1%.

, The extremely low catches in 1579 and 1980 together with only limiced
amounts of cazch sampling data has weakened the data base from which stock size
and fishing mortality estimates are determined by virtual population analysis.
Accordingly, the estimates of current and projected stock size and projected
catch levels must be interpreted with considerable cautiom.

Table 10. LGd.uz:: (thousand metsic tons) and aanagement informzcion for silves
hake fosm Georges Sank, 1974-1530.

_ YEAR

us 2.3 45 33 5T &+ 0.3 1.2
Cther §4.1  58.8 42.0 0.6 3.6 1.0 0.3 -
N - Total landizgs  §6.4  63.2  45.3 4.3 10.0 1.9 L7
-~ Total sllowable catsh . S0.0 | 80.0 500 700 $8.8  S&.3 350 -
_ long-zarm potential czzsk = 30 “ - .

-~ lzperTance of recreatiomsl fishery = Iasigmificane
Stazas of zanagemens = P in force sisce 87T . - ST

- Seazus of exploizzeiom iz 1580 s Undsresplsized
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Figure 8. Landings and estimates of stock biomass for silver hake in the
Georges Bank area. .
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Sqéxhern New ﬁng’and,- Middle Atlantic Stock

The 1980 intermational catch was. la 456 tons compared to 16, 862 tons in 1979,
continuing a steady decline from 66,000 tons in 1973, the lowest level reported

~ sinece the introduction of the distant-water-fleet in 1963 (Table 9, Figure 11).

The USA commercial catch in 1980 was 11,485 tons, down slightly f—cm 12,874 toms
in 1879 but well above levels reported in the early 1970's (average 5,700 toms
during 1970-1873). The USA recreational catch was estimated to be 3; OOO Tons.
The distant-water-fleet catch in 1980 was 973 tons, compared to 3, 888 tons -in
1979, and by far, its lowest level since 1963.

The USA commercial cat:h-per-day index, after recording its highest level
of 8.40 tons in 1978, decreased to 5.98 tons in 1580. The NEFC zutumn bottom
trawl survey ca,.::h-oer-tow :.miex, after reaching its highest level since 1968 in
1978 (4.83 kg), decl;ned o 3.07 &g‘ln 1980. The spring survey, after recording
its lowest level in the 19681981 series in 1981 (3.82 kg), increased in 1881
to 6.35 kg.

. Spring and aurumm survey catch-per-tow-at-age datz indicate as in the Guls .

of Maine and Georges Bank stocks, that the 1873-1574 yezr classes were of superior
strength compared to other years since 1973. Of the year classes produced since
1974, the 1976 and 1978 year classes appear stronger than the others. The 1980
year class appears to be of average strength.

i S , - — .
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‘Fishing moretality in 1980 was estimated to be 0.45 for ages 3 and older from
a relationship between £ishing effort and past f£ishing mortalicy from VPA. Total
stock biomass (ages 1 and older) at the beginning of 1981 was estimated to be
82,900 toms, approximately equal to the 1980 level (82,100 zons). This level of
biomass is. approximazely 26% below the average of 111,400 tons estimated for the
period 1975 to 1579, and 76% below the 1962-1967 average, the period of highest
biomass for this stock (350,900 tons). Spawning stock biomass (ages 2 and older)
at the beginning of 1981 was estimated to be 60,900 tons, which represents a slight
increase over 1980 but still the second lowest level since 1971 (Figuze 11).

A projected 1981 catch of 15,000 tons would generate an F of 0.37 and result
in a2 spawning stock biomass of approximately 69,200 tons at the beginning of 1982,

a 12% increase over 1981. Fishing at FO in 1982 (0.53) would produce a catch of

25,500 tons and result in an increase in Spawning stock size of 25% from 1982

to 1983. '

-~ For additieonal infcormation see:

Almeida, F.P. and E.D. Anderson. 1981, Status of the silver hake rescurce off
the Northeast coast of the United States - 1981. NMFS, NEFC, Woods Hole Lzb.

Ref. No. 81-36, p.

Table 11. Landings (zhousand mecsic toms) and . i
. b el id manigement informzeion for silves
hake £rom Souzhers New Eagland and the Middie Atlameis azea, 1973-1380.

1874 1873 1878 1877 1878 1879 198¢

A e ro.

US recseational landings 1.3 8.2 .7 3.8 4.8 3.4 3.0

il Loiinee - e
s 7.2 8.3 9.3 3 s

- . . 3 $.5 1.4 - 15.0- - 1iil5 .-

Qrher 51.2  33.4 16.5  14.5 - _10.8 5.9 i.3<, -

. Teral lamdings $8.5 4.8 7.7 7.9 285.2  19.3  15.3 -

. Total allowanle cazch 8.0 80:0  43.0 5.0  38.2  40.0  35.0
Long-tern potential cacex e 4t.8 ) -

Izporeamce of recvestional fishery = Moderzze .- e e ~
Status of managemmatr s« PMP in fores since 1377 . w

Stazus of exploicacion iz 1980 = Underexploited

l2seingend : -
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Figure 9. Landings and estimates of stock biomass for silver hake from the
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RED HAKE

The red hake, Uroohycis chuss, is a widely distributed fish with a range
- extending from the Gulf of St. Lawrence to North Carolina, but found in greatest

numbers between Georges Bank and New Jersey. Like the silver hake, th61r generzl
mlg*atxon patterns _nd_:ated by research vessel survey data show overwintering areas
to be in the deep waters of the Gulf of Maine and along the ocuter continentzl shelf
and slope south and southwest of Georges Bank. During their spawning pericd from
Mgy through November, red hake are found in the warmer shoal and inshore waters. A
characteristic pattern peculiar to red hake juveniles is the fact that many are

found inside live sea scallops shells apparently using the shells for protection
© . against predators.

Major spawning areas include the southwest slopes of Georges Bank and the
Southern New England area south of Montauk Pt., Long Island. The maximum length
achieved by red hake is zpproximately 50 cm and the maximum age is reported to be
about 12 years although fish of age 8-10 are rzrely seen in cthe commereial catch.

Gecrges Bank Stock

: The 1580 international catch of red hake on Georges Bank was 280 toms, a very
i slight drop form 1979 but the lowest in the 1960-80 time series (Table 12,
, Figuwze 10). The USA catch was 240 toms, slightly lower than 1979 with both years
being the highest since 1968. The major reascn for the decline in total catch has
been the sharp drop in distant-water-fleet catches beginning in 1977; the 1980
_ catch was only 40 toms.

Catch-per-tow indice=s from both‘thé spring and autumm NEFC bottom trawl
surveys increased from 1979 to 1580, following decreases from the mid-1870's. The
1980 values ars close to the long-term means for the respective time-series.

'
e

~-— __Spring and autumn research vessel sucvey catch«per-town't-age datz indicate
that the 1973 and 1974 year classes were quite strong when compared to cther yeass,

bur that recent year classes have been wezker. T T R

Due to the low levels of cactch in both 1579 and 1980 zs well as very limited
sampling of the catch in those years, it was not possible to detsrmine the catch at
age in numbers necessary for performing a2 virtual population analysis (VPA).
Estimates of stock size after 1578 were derived utilizing a relaticnship- between
VPA-generated stock size and survey zbundance indices.

Fishing meortality in 1579 and 1980 was pzobably qulae low [e., less than 0.10)
as a result of minimal catches in those years. Ia 19/8, F was estimated to be (.16

for ages 3 and older compared to 1.02 in 1876. Fy y for this stock has been
calculated to be abour 0.55. )

Stock biomass (ages 1 and older), after reaching a peak of 102,300 tons
in 1971, declined steadily to a low of 34,900 toms in 1916 but r-cavered To an
eszzmated 65,800 tons at the beginning of 1981, the h;vnest recorded since 1873,
Spawning szack biomass (ages 2 and older) has followed a similar trend, reaching
a2 peak in 1971 (86,900 tons) and declining to omly 11,900 toms in 1877. Since
1877, biomass increased to an estimated 34,300 tons at cthe beginning of 1881
(Figure 10).
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Table 12. Lasdings (thousand meceic toms) and Zsmagessnt informazion for red
kake fram Georges Bank, 1974-1384.

| 1§74 1973 187§ 1S7T 1578 1879 1940

Commezeial lazdings

us : 6.1 0.1 ot 6.1 4.2 0.3 0.3
GeasT $.4 4.5 IT.1 2.8 6.8 - .
Tasal landings - 8.5 15.3 171 2.9 1.0 8.5 4.3

Tozal allowable cagcen  28.0 0.0 5.9 6.0 18.0 = 16.0 6.0

Lsng-terz potentizl carch @ 15.3
Izportance of recreational fishery = [Iasignificane
Seatus of management e PP in fores sines 1377
Stasus of exploization in 1980 s Undersxploized
1
Less =kas 0.1
180
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Figuré 10. Landings and estimates of stock-biomass for Ted’

hake from che Georges Bank area. - -



Southern New England-Middle Atlantic Stock

The 1980 international catch of red hake was 4,481 tons, z 45% decrease from

1979 and the lowest level reported in the 1960-80 series (Table 13, Figuzre 11).
The reduction in catch was primarily due to a decline in catches by the distant-
water-fleet (DWF) which reported a catch of only 106 tons in 1980, the lowest
level since 1963. DWF catches have dropped steadily f£rom about 38,000 tons in
1973 to the present time. The USA commercial catch in 1980 was 3,875 toms, a
sharp decline from 1879 (6,622 tons) but still higher than the 1969-1878 average
(5,290 tons). The USA recreational catch in 1980 was estimated to be 500 toms.

Catch-per-tow indices from'both the spring and autumm NEFC bottom trawl
surveys increased from 1979 to 1980. The 1980 autumm lndex was the highest
observed since 1972 and was slightly above the 1963-1980 average. The 1980
spring index, although higher than in 1979, was about 30% below the 1968-1980

average.

Spring and autumn research vessel catch-per-tow-at-age datz indicate that.

- every f£ifth year since 1965 has produced a strong year class in comparison to -

other years, (e.g. 1969, 1974 and 1979 year classes). QOther year classes have
been average in strength with ncne being particularly poor. The 1580 year class
‘also appears to be of average strength.

Fishing mortality in 1980 for ages 3 and older was estimated to be 0.23,
continuing a series of low F's (averaging 0.23) since 19756. The 1980 estima:e
was determined from a relationship between reslative exploitation (ration between
international catch and the NEFC autumn survey catcli-per-tow index) and past
fishing mortality from virtual population analysis.

Totzl stock biomass (ages 1 and older) at the beginning of 1981 was estimated
to be 49,300 tons, about the same low level as cbserved since the mid-1870's.
Previous levels of total biomass were much higher (e.g. 1563-1966 averzge = '
155,000 toms). Spawning stock bicmass (ages 2 and older) has also undergone a
similar pattern declining from high levels in the early 60's to its lowest level
of 30,200 tons in 1977, but has increased to 33,000 tons at the beginning of
1981 (Figure 11).

A projected 1981 catch of 3,500 toms would generate and F of 0.13 and leave
a spawning stock of about 34,300 toms at the beginning of 1984, & 43% increase over
1981. stnlng at Fo 1 in 1982 (0.45) would producs a catch of 16,800 tons and
~~"Tesult in an increasé in spawning stock size of 57% from 1982 to 1983 o

For additional informazion: —

Almeida, F.P. and E.D. Anderson. 1981. Scartus of the red hake r=socurce off the
Northeast Coast of the United States. NMFS, NEFC, Woods Hole Lab Ref.
No. 81-37, P- -



Table 13, Landings (chousasnd metric tons) and sanageesat infsrmaction Sop ped
R ., kaks frem the Southesa New Exglind asd Middle Aslmazic azea, l974-
s 1984, :

1978 1873 1976 1977 1373 1979 1580

S escreational lasdings g.2 g.1 0.6 8.8 4.7 6.3 8.3
Commoreial lamdings

L - - . s 2.2 2.1 3.8 2.5 3.3 6.6 3.3
. [s 1.7 4 .3 13.3 7.2 2.4 1.4 i.0 8.1
Taeal landings 3.7 13.3 1.7 5.7 3.3 2.1 13
’ Tecal allowabls cacch 30.0 45.0 16.0 8.0  28.3 16.0 11.0
; Long~tera pavensizl casch = 28
Izporzanca of reeswazional fishesy » Minse
Seztus of mamnsgement ‘@ PMP in fores simee 1377
Seacus of exploizacian iz [980 = Underexploized
i ok ) |
- ~ RED Hakg }
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149G =

T 8
(AGE 29}

METRIC TONS (000°S)
T

YEAR

Figure 11. Landings and estimates of stock biomass for red hzke

from the Southern New England and Middie Atlantic
area. '
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POLLOCK

The pollock (Pollachius virens) occurs on both sides of the North At-
lantic; in the Northwest Atlantic, it is most abundant on the socuthwestern

Scotian Shelf and in the Gulf of Maine. One major spawning area is currently

known (in the westerm Gulf of Maine) and ancillary evidence suggests the
potential for significant interchange between the Gulf of Maine and the Sco-
tian Shelf area; accordingly, pollock from Cape Breton Island southward have
been assessed as 2 unit. Spawning occurs in winter; juvenile “harbor' pol-
lock are common in inshore areas but frequent more offshore situations as
they grow older (sexual maturity is essentially complete at age 6). Pollock
may attain lengths of up to 110 cm and weights of 16 kg.

Traditionally, pollock have been taken primarily as by-catch in directed
fisheries for other groundfish species, but in recent years more effort has
been directed towards this specles and exploitation has increased consider-
ably. Total commercial landings were relatively stable about an average of
38,200 tons from 1974-1977 and then increased to a total of 55,400 tons in
1980, of which 36,000 tons was landed by Canada and 18,300 toms by the USA
(Table 14). Canadian landings were relatively constant about an average of
25,600 tons during 1973-1978 and then increased sharply in 1979-1980; USA
landings have increased more or less continually since 1973. Catches by dis-
tant water fleets have declined from 9,900 tons in 1973 to an average of 900
tons during 1877-1980, almost all.of which was taken by USSR vessels on the
Scotian Shelf (Table 14). The USA recreational catch declined from 9,900
tons in 1960 to only 500 tons in 1874; the 1979 Marine Rec:eatlcnal Fishery
Statistics Survey provided an estimate of 3,200 tons. Differences observed
in recreational survey estimates appear to be more dependent upon differences
in methodology than trends in abundance or fishing effort. No information is
available on Canadian recreational harvest, although it appears to be of mincr
importance. Total landings including recreational catch estimates increased
from an average of 26,100 tons during 1968-1970 to an average of 49,400 toms
during 1978-1979; provisional statistics for 1980 indicate landings of 59,200
tons (Table 14, Figure 12). It should be noted that Canadian and USA commer-
cial landings figures for recent years may have been biased upwards to an
unknown degree by misreporting of other species (e.g., haddock) as pollock
to circumvent landings restricticns; however, there is is no basis for quan-
tifying actual amounts involved in either case.

Total stock size appears to be relatively high at present. Cznadian
commercial abundance indices (tons per hour fished) increased sharply in
1979, and 1979-1980 averages for 150-499 GT and 500-99% GT trawlers (1.4
tons and 1.7 toms, respectively) are more than double the corresponding
1972-1978 averages (0.5 tons and 0.8 tons). The USA index for 51-500 GT
trawlers, however, has fluctuated without a definite trend since the early
1970's. The Canadian summer survey index declined from 4.5 f:sh*per*tcw~«4v~»~a~m-
in 1970 to 1.6 fish in 1975 before rising sharply to 8.7 fish in 1977; the
1580 index vazlue (12.4 fish) was the highest observed in the time series.
The USA spring survey index increased to a peak of 6.5 kg per tow in 1976



| before declining to an average of 3.5 kg in 1978-19§0, comparable to the
| 1972-1574 aweraée of 3.8 kg (Figure ). The 19§1 index value (4.9 kg)

1 was the secend highest observed in this time series. The USA autumn sur=
3 vey index peaked at 6.7 kg in 1976 and thencdecllned.to an ave:age’of

! 3.5 kg during 1978-1980, still relatively high compared to the time

! . series as a whole. Available USA summer sutrvey data for 1977-1980

i indicate substantially higher levels of abundance than obseryed during -
the 1960's. Taken together, commercial and survey data prov?de no evi-
dence that this stock has been adversely affected by recent increases 1in
exploitation.

For Hirther information, see:

. ' evi £ the northwestT.
" . Clark, S.H., L. Cleary, and T.S. Burns. 1878. A review oI .
Atlantic pollock resource.  ICES C.M. 1978/G:61, 31 p.

Cleary, L. MS 1980. Assessment of 4ViWX-5-6 pollock. CAFSAC Res. Doc.
80/1, 37 p. o

Taile I4. Lamdings (thousand mecric toms) and management informazion for pollock
£oom the Gulf of Maine, Georgzes Bank, and Scatian Shels zrea.

YEAR o .
! | 1973 1974 1973 1878 1977 1378 1973t 1sso!
] ' US recceational landings? 0.4 0.3 0.3 0.8 2.7 3.7 3.2 5.8
-Cammercial landings : ;_'W ,‘“7 o
s 6.3 8.7 $.3 10.9 13.1 7.7 15.3 18.3 - -
Canads 27.0 5.0 5.5 23.6 24.7 E%éii 30.0 iiss;o -
T ctwe - 5.9 41 3.2 3.2 .7 6.8 1.1 1.2
- Toral laadings 5.6 3.5 39.5 385 1.2 480 93 5.3
' Toral allowable czzen 50 35 53 35 308 — e e
-~ -=.. .  Longetem= BW ek s Unkniown Tl T LoeoITTin
: I :A_~ '., m;m of pecrsazicnal fiSh'fr = Winor :{{: =7 o _ R -
Stzzus of mansgenent ' s PP in presaratiom (USA fishr:»r-) -
: Seatms of exploitasiom inm 1980 = Fully exploited . .
‘ lopovisional (incommlers).
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YELLOWTAIL FLOUNDER

The yellowtail flounder (Limanda ferruginea) ranges from Labrador to
Chesapeake Bay and off the USA coast occurs in commercially important concen-
trations on Georges Bank, off Cape Cod and off southern New England, generally
at depths of from 37-73 m (20-40 fathoms). Yellowtail commonly attain lengths
of up to 47 cm (18 inches) and weights of up to 1.0 kg (2.2 pounds) although
compercial catches tend to be dominated by smaller fish. They appear to be
relatively sedentary inhabit although seasonal movements have been documented.
Spawning occurs during spring and summer, peaking in May; larvae drift for
a month or more, after which they assume adult characteristics and become
demersal in habit. Yellowtail mature sexually at ages 3-4.

Previous tagging studies and other information indicate that southern
New England, Georges Bank, and Cape Cod yellowtail form relatively discrete
groups although some intermingling does occur. (Yellowtail have also been
fished commercially in the Middle Atlantic and in the northern Gulf of Maine,
but relationships to the above groups are unknown at present.) Two management
units are currently recognized: the Georges Bank (East of 69°W) unit and a
second unit (West of 69°W) which includes the Cape Cod, southern New England
and Mid-Atlantic groups.

Reported yellowtail landings for Georges Bank (East of 69°W) and southern
New England, Cape Cod, and the Mid-Atlantic (West of 69°W) dropped from 57,500 MT
in 1569 to only 10,900 MT in 1978 under ICNAF and FCMA restrictions; provisional
statistiecs for 1979 indicate landings of 15,600 MT, and preliminary data for
1980 indicate landings of 18,700 MT (Tables 15 and 16, Figures 13 and 14).
Landings for the northern Gulf of Maine, although limited, have increased more
or less continually in recent years, from an average of approximately 100 tons
=== in 1973-1974 to 400 tons in 1979-1980. Enactment of catch _quotas and landings
restrictions under FCMA appears to have resulted in extensive misreporting (or
even nonreporting) of food landings, and discard information for recent years
(particularly 1978-1980) is inadequate; consequently, recent landings and total
catch data are not reliable. Age composition data for commercial food landings
indicate that durlng the mid-1960's the fishery was supported by several age
o _ groups, although in recent years- landings have been increasingly dominated by
younger fish. The 1976 and 1977 year-classes have been well represented in
recent commercial landings. Commercial abundance indices have declined
substantially since the mid-1960's; recent data indicate slight improvement, but
are highly suspect due to discard and reporting umcertainties.

L A S D B T ek T 2 e e B

Georges Banx (East of 69°w3

NEFC survey results indicate a pronounced decline in abundance to very
low levels in the mid to late 1970's. The NEFC spring survey index has
subsequently increased from an average of 1.3 kg per tow in 1977-1979 to 6.0 kg
in 1980, while the NEFC autumn survey index increased from an average of 2.0 kg
in 1977-1879 to 6.1 kg in 1980 (Figure 13). The NEFC summer survey index has
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gradually increased from 0.8 kg in 1977 to an average of 1.5 kg in 1979-1980.
Stratified mean catch per tow at age data indicate that year classes produced
during the 1970's have been generally weaker than earlier omes; the 1977 and
1978 year classes zppear to have been the strongest observed in recent years
and contributed significantly to the observed incTeases in NEFC spring and
autumn survey index values in 1980. However, the magnitude of the increase
observed in catch per tow for both of these year classes in 1380 compared to
1979 values suggests that these observed increases resulted from increased
availability rather than an actual increase in abundznce. Total mortality
estimates czlculated from NEFC spring and autumn survey data for 1977-1979
exceeded 1.0, indicating that fishing mortality has substantially excseded.
Fpax ® 0.5 in recent years. Equilibrium yield calculations indicate that
umder constant recruitment, increasing F from 0.5 to 1.0 would result in a2
slight (4%) increase in equilibrium yield and a 40% decline in stock size, and
higher levels of mortality would result in the fishery becoming almost -
completely dependent upon incoming recruitment. '

Table 13. Lagdings (thousand metTic tonrs) ind managesenc izformation Sor yellow-
e2il floundar from <he Geavges 3ank arzea (East of §39%). :
fear i
1973 . 1874 - 1373 1876 1877 1973 19791 19802
US recreational landiags - - - - - PO -

Cam-ma.l landings .

- . us o 15.9, &6 15.8_ 114, 9.5, 4.5 5.3 6.7,
Canada . 0.0° 0.0°° 0.05 0.0° 0.0° o0.03::0.0 .03 - -
Other 6.2 L0 . 0.l 0.0 6.0 0.0 0.0 9.0
_ Total landings ‘ 6.2 15.6 135 11.& 9.5 &35 - 55 6.7 ’
. Total allowabls cazeh 16 s 18 16 19 a2 a5t 5
® ‘»
Long-tezm potencial catch s 18

I=sertance of rscceatiomal fshery = None
- Stagzs of managesaent = FMP iz Sgree sinecs Ma:ﬁh, 87T T =

Seazus of sxpleizastion iz 1580 = Fully exploizad ’ - Se —

: =
’?ﬂvisienal (incvmnlecs) .
“Prelizinary.

“Legs thas 0.1,

*?.e;nrsscnt: Us alleezsions fer Quz:és:s 2-4 of the 1378<1873 Zisking year and
-Quz::ar 1 of the (5731980 Iishing yeas.

a
Represents US allocations for Lalendar Yesr 1580 under the prupesed September, (373
OY of 5,000 csms, o )
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! Figure 13. Léndings and indices of abundance from autumn‘research
| vessel surveys for yellowtail flounder from the arez
east of longitude 699W.

__ Southern New England, Cape Cod, znd Mid-Atlantic (West of 6979W)

NEFC survey data for southern New England indicate a pronounced decline
in abundance between the mid-to-late 1960's znd the mid-1970's, with only
, slight, if any, improvement in subsequent yeazs (Figure 14). Catches of age 1
P - and 2 fish have been substantially lower during 1977-1980 than observed ’
' previcusly. The 1976 and 1977 year classes generally zppear stronger than other
| recent year classes, although no consistent differences are evident. Total
mortality estimates for 1977-1979 cbtained from spring and autumm survey data
were 0.78 and 1.035, indicating that F has again exceeded Fppx in recent years.

" Results of cooperative surveys by the M/V FRIESLAND and M/V FORAGER agree
with NEFC autumm survey data in indicating relatively constant abundance and
biomass and high mortality (Z > 1.4) during 1980; however,—a pronounced shift in
size and age composition of survey catches was noted, due primarily to a2 decline
in azbundance of 18977 year-class f£ish and recruitment of 1979 year-class fish in
18981. The 1979 year class, however, does not appear to- be-appreciably stronger
than other recsnt year classes based on results of NEFC surveys. Stratified
e——— -Jean- catch per tow values from cocperative suzveys-for 1980=1981 would corTespond
f to commercial index values of 4.4 and 3.9 MT per day fished, similar to those
observed in the mid to late 1560's when totzl commercial -landings were averaging
about 22,000 toms, although catch rates expanded from these surveys ars not
directly comparable to commercial catch rates cdue to survey design and other -
factors. Equilibrium yield calculations again imply the potential for reductions
in abundance and, if mortality levels are as high (and current recruitment levels
as low) as recent NEFC and cooperative suzvey results indicate, the fishery would
be expected to become dependent almost completely on incoming recruitment.
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: NEFC offshore spring and summer survey indices for Cape Cod yellowtail have
@ ~ fluctuated without a definite trend, although autumn survey datz suggest increased
. abundance since the mid-1870's. NEFC and Massachusetts inshore survey results

indicate relatively constant levels of zbundance during 1978-1980. Recent
year classes appear to have been comparable. All data are consistent in
indicating a more stable situation than for southern New England or Georges
Bank, and there is no evidence to suggest that total catches in the order of
, 2-3,000 tons (the zpproximaze 1960-1976 average) would adversely affect this
; - resource. The situation for the Mid-Atlantic area as evidencsd by NEFC surveys
; gppears comparable to that observed for southern New England, i.e., continued
low abundance and recruitment in recent years, although abundance for the
Gulf of Maine appears to have increased.

‘For further informztion see: ‘
Clark, S.H., L. O'Brien, and R.K. Mayo. MS 1981. Yellowtail flounder stock

status - 1981. Nat. Mar. Fish. Serv., Woods Hole, Lazb. Ref. Doc. No.
81-10, 47 p. ) .

PRIV S SEUNEWE U

} Tasle l5. Landings (chousand mar=is zons) izd managesment infermariom for yellawe
‘ tail flomdse fr3m the Cape Cad, souchere New Eagland, and Mide
Aglaneic zress (West of 639%W).

i . Yezs
q o
% 1573 1874 1975 1976 1977 19731879 . 1380° -
:( i 3 = - RO -
S US recrescionsl landings .¢ 0.6 6.0 8.0 9.0° 0.05 g3 -g.0°
; “ | Comseseial landings : - o -
i - - ‘ o p o
us 13,1 10.4. 5.8 5.3, 6.8 &.4. 10.1 12.0
! - Canada 9.0 0.0° 0.0, 0.02 0.0, 08¢ 9.0 " o.0 .
e - - Qther 0.4 0.1 0.0° 0.0° 3.0° 0.3 9.0 - 0.0 -
i - " -
' - Toeal landings 4.5 10.8 5.8 5.5 6.3 &2 10.2 =
[T 7T 777 Teral allowable zacen 1t et . 6 TS L -
Lang-cerm Deremcial czzek s 23 Co - o -
- ﬂ_: 7 l-poretance of reeTvational Zishery e [asignificane L - ‘
- e . Scztxf.g ?f_ 2AR3PEENT = B® in faree simse MazeR, 1977 - .. - ool oL : ';;:
Lo DI .. _. Status of exploizamism iz 1980 ¢ ully exmleiced - e : o e
- Provisionel (incomplets). T o
e zh R ] TooITTTooIT L . o
. e 288 Tham 0.l. S
— S N -
- ‘Pmins t3 souehern New Zagland aad Case Cod omly.
- ‘?.c.gnmts US 2lloczeicns S3F Quarears Cw of he 1978-197% fishing venr and Quarssr '. -
of ==me 19791380 fishing vear. D .
e . . - Resresemts US alloecasions for Calandar Yess 1980 uder tow jrovesed Sesctesber, 1979
QY af 3,d00 soms. ) )
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STRATIFIED MEAN CATCH /TOW (1G)

vessel surveys for yellowtail flounder from the areas

west of 699 (Southern New Engiand) the Middle Atliantic .

and the Cape Cod areas.




SUMMER FLOUNDER

The summer flounder,.Paralichthys dentatus; is distributed in the
Northwest Atlantic from the Gulf of Maine to South Carolina with the center
of sbundance in the Middle Atlantic (Cape Cod to Cape Hatteras) regiom.
Closely related species, P. lethostigma and P. albigutta occur primarily
south of Cape Hatteras. Important commercial and recreatiomal fisheries
for summer flounder are prosecuted within the Middle Atlantic Bight. Sum-
mer flounder are concentrated in coastal embayments and estuaries from late
spring through early autumn; a migration to the cuter continental shelf
(=200 m depth) is undertaken in fz1ll with spawning occurring during this
period. Larvae are transported to coastal locations by prevailing water cur-
- rents and develop within estuarine areas. Principal nursery arsas include
Pamlico Sound and Chesapeake Bay. Females attain greater sizes than males
and are longer lived.

US commercial landings in NAFQ Statistical Areas 5 and 6 in 1980 was
11,500 mt, a 21% decrease over the 1979 level of 14,500 mt (Table 17). Sum-
mer f£lounder landings averaged 8,317 mt during 1950-1960 and subsequently
declined to 1800 mt in 1969. Landings recovered during 1974-78 to an aver-
age of 8,800 mt. The substantial increase in yield noted in 1579 may be due
to a large-scale increase in effort in the southern winter trawl fishery.

Estimated recreational landings of summer flounder in 1979 were 3,626
mt] an additional 2.13 x 109 summer flounder were caught and released alive
(weight not available). Reported landings of summer flcounder by foreign ves-
sels in 1980 were S7 mt under by-catch provisions of the FCMA.

: The NMES spring groundfish survey biomass index increased in 1980 to 0.40 .
kg/tow over the 1979 stratified mean catch of 0.71 kg/tow but remained below
the 1874-1979 mean index of 0.71 kg/tow. In contrast, the 1980 autumm bio-
mass index decreased from the 1979 level of 0.51 kg/tow to 0.39 kg/tow. The
+ 1980 autumn index represented a 49% decline from the 1974-197% mean catch of
0.76 per standard tow. Conflicting trends in spring and autdmn biomass in-
~dices for recent years may simply reflect variability due to sampling error
and -changes in availability of summer flounder as a result of annual varia-
tions in the timing of migratory activity. Both spring and autumn indices
reflect a general recovery during the mid-1970's from low population levels
noted during the latter part of the 1960's; relative abundance subsequently. .- -
declined slightly during the latter part of the last decade (Figure 15). — o

_ An index of relative abundance based on catch-per-unit effort (mt per ~  —
day) for tonnage class 2 vessels (<50 GRT) in southern New England increased
slightly in 1980 to 0.862 mt/day over the 1979 estimate of 0.848 mt/day. The
cocmmercial CPUE index declined from 0.667 me/day in 1967 to 0.440 mt/day in
'1970; CPUE subsequently increased to 1.202 mt/day in 1974 and. declined slightly
du:nng 1875-1980 to an average of 0.876 mt/day.
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Estimates of total mortality based on analysis of age compositicn of
survey and coammercial catches during 1976-1979 approximated Z = 1.0 (Fogazty
1881). Assuming an instantanecus rats of natural mortality of 0.2, current
levels of fishing mcr-:a.l:.ty are on the order of F = 0.80. Fishing mortality

tes providing maximum yield per recruit wers 0.19 and O..:l for females and
males respectively with M = 0.2 and an age at entry to the fishery of 2 years).
At a recruitment level of 40 x 108 fish, equilibrium yield ranged from 12,000
mt (F = 0.80) to 17,000 mt (F = 0.15).

For further information see:

Fogarty, M.J. 198l. Review and assessment of the summer flounder (Paralich-
thys dentatus) in the Northwest Atlamtic. NMFS, NEFC, Woeds Hole Lab.
Ret. No. 80-22, 37 Bo.

Table 17. Landings (thcusa.nd. metric tons) and management information for
sumer flounder from the southern New z—.nglﬂ*xd Georves Bank,
and Mid-Atlantic aresa.

YEAR - - -

1873 1974 1875 1976 1877 1978 19739 ‘198{371

US recreational landings - 15.8 - - - - &5 -

Commercial landings ' B

Us 4.4 6.7 7.6 10.8 ~—8.9 8.5 ~14.5 1l.5
Other. 0.at - 0.0t 0.0l g.0Y owor 0.0t 0.0
Total Commercial 4.4 6.7 7.5 10.8 839 3.5 12.3 14.3
-Leng term potential catch = 15-20 T

Impertancs of recreational fishery = Major
Status of management = FMP in p-_,;epa-a'ﬁm B o

_ Status of exptloitaticn; = Fully exp loited

liess tham Q.1




-45-

1.5

~ SUMMER FLOUNDER -

1Q =

" COMMERCIAL
~ LANDINGS 7

|
SPRING SURVEY INDEX
MEAN CATCH / TOW (KG)

i
|

COMMERCIAL LANDINGS
METRIC TONS {000%)

\
\
i
\
\‘ = Q.3
rooo
\ .
\
\
\

: N /0
/

! >

; / -

i Vs

: e I A RO

7/

= — ‘V\fﬁms SURVEY INDEX | -

=

, | ' | 1 | | [ o
1964 =1 &8 70 72 74 78 78 80

Y E A R

. Figure 15. Commercial landings and indices of abundancs from spring resaarch

, =~ vessegl surveys for summer flounder from the soushern-New-England
’ Gecrges Hank and Mid Atlantic areas.

!




AMERICAN PLAICE

The American plaice or dab, Hipvoglossoides platessoides, is a large-
mouthed, '"right-handed" flounder distributed along the Northwest Atlantic
continental shelf from scuthern Labrador to Rhode Island in relatively deep
waters. OFff the USA coast greatest commercial concentrations exist between
80 to 128 meters (50-100 fathoms). Sexual maturity commences between ages 2
and 3; spawning cccurs in spring, generally between March through May.

Growth is rather slow; 3 year old £ish are normally between 22-28 cm (9-11
inches) and zoughly between 90-190 g (0.2-0.4 pounds). After age 4, females

grow faster than males.

Gulf of Maine

Total nominal commercial catch in 1980 was 11,134 £, a 26% increase f£rom
1979 (8,835 t), and the highest annual harvest on record (Table 18; Figure 18).
USA commercial landings comprised 100% of the 1980 total nominal catch. Since
1972, Gulf of Maine landings have succsssively incre=ased annually (Figure 18).

Priocr to 1975, Gulf of Maine catches comprised less than 50% of the total
USA znnual Americzm plaice landings, and accounted for anly 32.8% of the total
USA plaice landings during 1960-1974. Subsequently, however, annuzl landings
from the Gulf of Maine have greatly exceeded those from Georges Bank; in 1980,
Gulf of Maine catches comprised 82.2% of the USA total and were 4.8 times gresater
than those frcm Gearges Bank (Tables 18 and 19). . : '

Trends in the nominal catch have generally paralleled trends in the NMFS -
offshore autum research survey baottom trawl weight per taw indices (Figure 16).
Since 1974, the autumn indices have tended to annually increase. The 1980 index
of 11.07 kg/tow is the highest in the 18-year survey time series implying that
Gulf of Maine aAmerican plaice biomass is at a record-high level.

©Table 18. Commsrcial landings (meezic tsms, live weignc) of American plaice izom
Gulf of Maine, 1[973-1398Q. -

YEAR

landings 1373 1974 1975 1976 1877 137% 1973 1380
USa 837 343 1807 830 S&47 7223 2833 ‘ 11134 ) N -
m- - Z - - < m - «
o1-7 o - - - - - - - -
Teeal 847 94T 1367 2330 3647 783 3833 11134

Leng-car® gotsneial camsly Cninown

I=peresnce of rvocssacticnal Iishery lasigmificane

Seatus oOf 2ERIZERENT
Sezexg of exgleization iz LS80

FMP iz zlaaning stage
deczming fally exgloited

08 8 ¢

A P A 8 i ity e

T
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Total nominzl commercizl cacch in 1980 was 2,458 @ths,ﬂ;mmaknmm

(Table 19), and the second highest annual catch sincs 1970 (Figure 17).

Less than

S0 t were taken by forsign effort in 1980.

Although total amnual landings

daubled betwaen 1974 and 1980

, the 1580 nomizal catch remained below the geak

catches cbserved during

1964 through 1970 winich were followed by declines in

both relacive zbundance

and yield (Figure 17).

w1980 index of 3.2 kg/ctow is che third largest value ig SH& Suzvey

I B i S Tk i

Aucumm bcm trawl survey indices since 1974 have tre=nded upward.

and the highest observed since 1566 (Figuze 17).

tiZe - sarigs™
The survey data suggest that

The

American plaice abundancs on Georges Bank has markedly improved in recsnt yeacss

and is curTently spproaching historicazlly high levels.
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Tasle 19. Commereizl landings (meric cons, live weighe) of imerican glaics
from Ceatges lamk, l373-1580.

Cozmereizl . .
) 3 1873 187¢ 1973 1978 1377 ) 1373 1379 1940
T USA . I H 1151 316 358 1414 208 2391 2311
Canmda 33 7 3 24 i3 T i3 43
Qeler 67 2 148 3 123 - e <
Toeal L0 1150 1089 sas 1STF 1233 52 2359
“ [ong-zsrs pocensial eagsh = Unknown
I=zsorzanca af tecrvacianal Slshery = lasignificane .
Seszus of canagement ® PP in pianning szages
Seazus of exgloitaziom ia 1330 3ecaming fully exgloitad
AMERICAN PLAICE — GEORGES S4NK ' ‘ ds
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»
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- 8 e
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Figure 17. Commercial landings and indices of abundance from autumm research vessel
' surveys for American plaice from the Gecrges Bank area. ‘
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WITCH FLOUNDER

‘The witch flounder (Glyptocephalus cynoglossus) is common throughout the
Gulf of Maine and also occurs in deeper areas on and adjacent to Georges Bank
and along the shelf edge as far south as Cape Hatteras. Research vessel sur-
vey data suggest that the Gulf of Maine population may be relatively discrete
from populations in other areas. Witch flounder appear to be sedentary in
habit, preferring moderately deep situatioms; few fish are taken shoaler than
50 m and most are caught between S0-275 m. Spawning occurs in late spring
and summer. Witch flounder attain lengths upwards of 60 cm and weights of
approxlmately 2 kg.

Slnce 1960, ‘the USA catch has been distributed almost evenly between
Georges Bank and the Gulf of Maine, although in recent years most of the USA
catch has come from the latter area. Canadian landings from both areas have
been minor (<100 toms annually). Distant-water fleets occasionally made sig-

-nificant catches on Georges Bank (averaging 2,600 tons in 1971-1972) but since

implementation of FCMA in 1977 distant-water fleet catches have been negligi-
ble. The total Georges Bank - Gulf of Maine catch increased from 1,000 toms

in 1961 to an annual average of 5,700 tons in 1971-1972 and subsequently
dropped to 1,800 toms in 1976 (Table 20 and Figure 18). Since that year, land-
ings have fluctuated around an average of 3,100 tons. There is no recreational
f*shery for this species.

Both spring and autum survey indices suggest declines in abundance dur-
ing the early to mid-19707s, i.e. the spring index declined from 6.2 kg in
1973 ta 2.8 kg in 1975, while the autumn index declined from an average of -
4.2 kg in 1965-1970 to 1.0 kg in 1976. Subsequent spring index values have
increased more or less continually from 1.88 kg inm 1977 to 6.2 kg in 1981;
the autumn survey index increased sharply to 3.6 kg in 1977 and subsequently
averaged 2.4 kg (Figure 18). - - )

For additional information, see:

' Lange, AM.T., and F.E. Lux. MS 1978. Review of the other flounder stocks

o U

(winter flounder, American plaice, witch flounder and windowpane floun-
der) off the Northeast United States, August 1978. Nat. Mar. Fish.
Serv., Woods Hole, Lab. Ref. Doc. No. 78-44, 53 p.
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Table 20. Landings (chonsasd =scsic soss) and anagesent infeemaricn Sge wizsh
flaunder Zrom Cedrges 3ank ind the westesm Gulf of Maizna.

YEAR
1975 1977 1973 1979k 133Qh

1973 1974 1975

" US reeswasicaal cazea oo oo - e vew  wme com am=

us 2.4 2.§ L 1.4 2.5 5.5 5.0 3.4
Capads .62  g.0f .02 g0.5% 0.0% q.ct g.3% g.0%
- Gzaer a.s 4.3 8. G.¢® 6.0 0.0% - 4.Q 4.9

Tosal laadings ° - 3.0 2L 2.2 .3 2.3 3.3 3.0 3.4

Long-ters pocsacial caeck

= 3.3

Ixsoreamce of recssazional Zishaty = Kot
Szagus of managsaent ® Nore

T

Seams of exploicamten L 1380 . Fally sxplaiesd

iprovisicanl (i=cmwlecs)
Zresw =aam 0.1
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Landings znd indices of abundance from autumm research vessel
surveys. for witch flounder from the Gulf of Maine and Georges
Bank areas.
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WINTER FLOUNDER

‘The winter flounder, Pseudopleurcnectes americanus, is distributed
along the Atlantic coast of North America from Labrador to Georgia and is
most abundant from the Gulf of St. Lawrence to Chesapeake Bay. Winter
flounder are typically exploited in coastal waters and offshore shoal areas,
particularly Georges Bank and Nantucket Shoals. Migration patterns of win-
ter flounder are generally localized, however, small scale seasonal move-
ments do occur. Analyses of meristic characteristics also indicate that

- discrete winter flounder groups may exist. Spawning occurs in shallow
estuarine waters from mid-winter to early spring with fish tending to re-
turn to the same spawning locations in consecutive years. Thers is evi-
- dence that spawning activity on Georges Bank coincides with reproduction

- in coastal locations and that the Georges Bank group is self-sustaining.

The US commercial catch of winter floumder was 17,400 MT in 1580
(Table 21). Landings have recently increased after a period of low yield
from 1972-1976 (Figure 19). The 1977-1979 average yield of 11,300 toms
indicates a recovery to the catch levels sustained during 1965-1971, a
period of relatively high yield. Estimated foreign landings of winter
flounder in 1980 was 44 tons, taken entirely by Canadian vessels. Land-
ings of winter flounder by foreign vessels have been nominal since the
incepticn of the FCMA. The estimated recreational catch of winter floun-
der in 1979 was 7,500 tons, in sharp contrast to the 1974 recreational
fishing survey estimate of 15,831 tons. The lower estimate for the recesnt
recTeational survey may be due to improved sampling design; accordingly
previous estimates of recreational catch should be treated with cautiom.

The spring bottom trawl survey index for winter flounder increased in
1980 to 0.84 kg over the 1979 index of 0.42 kg. The 1980 autum survey in--
dex remained constant at 1.70 kg from 1.69 kg in 1979. Survey indices in-
dicate 2 general increase in relative abundance during 1976- 19/8 f'ollow:.ncr
a period of low apparent abundance during 1970-197S. :

Recent estimates of fishing mortality from commercial information are
also not available. Howe and Coates (1975) provided an estimate of F =
0.27 based on tag return data for winter floumnder marked and released from
"1964-1966 off Massachusetts.

Prior to 1979, winter flounder were assessed collactively with Ameri-
can plaice, witch flounder, and windowpane flounder (Lange and Lux 1978).
Attempts are currently being made to assess each species separately and
to improve the datz base available.

- For additional information see: e e e

Howe, A.B., and P.G. Coates. 1975. Winter flounder movements, growth and
mortality of Massachusetts. Trans. Am. Fish. Soc. 104: 13-29.

- Lange, AM.T., and F.E. Lux. 1978. Revizsw of the other flounder stocks
(winter flounder, American plaice, witch flounder, and windowpane
flounder) off the Northeast Unitsd States, August 1973. NMFS, North-
east Fisheries Center, Woods Hole Laborztory. Laboratory Referencs
No. 78<44.
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ATLANTIC HERRING

, The Atlantic herring, Clupea harengus harengus, is a pelagic schoaling
species distributed in the NorthwestT Atlantic f£from Cape Hatteras to Labrador.
Adult Atlantic herring undertake extensive seasonal movements although migra-
ToTyY pathways have not been totally definmed. Juveniles (ages 1-3)} move inshore
in spring and are vulnerzble to coastal fisheries along the coasts of Maine

and New Brumswick through late autumm. An offshore fall migratiom occurs with
some evidence of a general southwesterly dispersal. Dz.ﬂerﬂnces in meristic
counts, rslative frequencies of parasite infestatian, and enzyme f‘*equenc:.es
have been used to identify stock components. Recent tagging experiments have
demonstrated intermixture of stocks among areas. Herring begin to mature at ags 3,
however, most are not sexually mature until age 4-5. Spa.wning principally
occurs during late August in the northern Gulf of Maine and in October in

the southern Gulf and Georges Bank. The eggs are demersal and typically ars
located on gravel/rock substrates. Primary spawning locations off the north-
east coast of the U.S. include Jeffreys Ladgs in the southwestarn Gulf of

Maine, Georges Bank, and Nantucket Shoals. A sardine fishery for juvenile
herring has operzted along the Maine coast since 1873; predominate gear types

in this fishery ace stop seines and weirs. F:.shénes for adult (age 4+) herring
underwent significant development in the western Gulf of Maine and Georges. Bank
during the latter part of the 1960's. These fisheries wers regulated undsr

IQWAF during 1972-77 and by the New Englami Fisheries Management Council smc=
1977.°

Mzine Coastal Fishery

Herring landings along the Maine coast averaged 63,500 MT during 1950-60
and declined during 1964~75 to 15,000 MT. Excespt for the 1870 year class,
nearly all year classes wers below average in abundance over this pericd.
Landings subseguently increased to 40,200 MT im 1S7% and 45,300 MT in 1980 due
to the goed 197§ and 1977 year classes. The 1980 yield was the highest since
1963. The 1877 ye=ar class comprised 58% of total landings in the Maine coast
fishery in 1980. In contrast, the 18978 year class contributed 20% to total
vield; the coastal fishery is typically selective for age 2 herring. Fixed
gear (stup seines and welrs) =ccmmted. for 78% of the 1980 yield along the
Ma.:.ne coast.

e e e e
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Western Gulf of Maine Fishery

Land:.ngs from the Westerm Gulf of Maine and NAFQ Subareas 3Z and 6
peaked in 1972 at 45,700 MT and subsequently declined to z mean level of
21,700 MT during 1373'-79‘«' before increasing to 37,700 MT in 198Q. The 1976 .
and 1977 year classes contributed 53% and 13% respectively to total landings
in this fishery in 1980. Spawning stock size (age 4+), determined by virtual
pepulaticn analysis, decreased from am average of 148,000 MT, during 1567-71 to
43,400 MT in 1979 (Figure 20). With recruitment of the strong 1976 year class, esti-
nated spawning stock bicmass incseased to 85,00 MT in 1980. Year classes
1977 and 1979 appear to be better than average in abumdance winich provides
further cprimism for stock recovery. & re=csnt history of landings and man-
agement is provided iz Table 2Z.
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Georges Bank Fishery

The fishery for herring on Georges Bank was initiated in 1961 with in-
creased foreign fishing activity off the northeast coast of the United States.
Landings peaked in 1968 at 373,600 MT and subsequently declined during 15970-
76 to 43,500 MT with a complete stock collapse in 1977. Spawning stock size
(age 4+) increased f£rom 300,000 MT in 1961 ta mearly 1,200,000 MT in 1867.

Spawning stock sizedeclined stsadily during 1967-77 to extremely low levels

(Figure 21). There has heen no fishery for Atlantic herring om Gearges Bank
since this collapse. Interrelationships amemg stocks have not been clearly
resolved. Recent landings and management information are provided in Table

23.

: Anthony‘, v.C. and G.T. Waring.

For further ihfomation,seg: |
A ' =ing ~ - £ herring stocks of
Anthony, V.S., G.T. Waring and M.J. Fogarty. 1981. Sta?u.s of :
t)};e Gulf’of Maine ar=a for 1981. National Marine Bisheries Service, Nortl-
east Fisheries Center, Woods Haole Laboratory, Woods Hole, MA. Laboratory
Reference Document No. 81-20.

1980.
assaessment and management in the GeoTg _
ings of the Alaska Herring Symposium Alaska Sea Grant Rep

A review of the herring fisheries, their
es Bank-Gulf of Maine area. Proceed-
ort 80-4 pp 115-177.
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ATLANTIC MACKEREL

Atlantic mackerel, (Scamber scombrus), is a fast swimming, pelagic,
schooling species distributed in the Northwest Atlantic between Labrador
and North Carolina. There are two major spawning components of this pop-
ulation, a2 southern group which spawns primarily in the New York Bight in
April-May and a northern group which spawns in the Gulf of St. Lawrence
during June-July. Overwintering and apparent mixing of both groups occurs
between Sable Island (off Nova Scotia) and Cape Hatteras with extensive
northerly inshore spring and southerly offshors fzll migrations to and
from spawning and summering grounds. Maximum length is about 41 cm (fork
length) although larger individuals are occasionally observed. Sexual
maturity begins at age 2 and is generally completed by age 3. Maximum age
is approximately 20 years. The mackerel resource in the Northwest Atlantic,

~after being fished heavily in the early 1970's by distant-water fleets and

declining sharply in abundance, has been increasing slowly since 1978.

The international catch of mackerel in the Northwest Atlantic decreased
from 36,000 t in 1979 to an estimated 29,300 t in 1980 (Table 24). The
1980 catch was only about 7% of the peak harvest of 430,400 t reported in
1873 (Figure 22). US ccmmerczal land;ngs increased about,359 from 1,990 ¢
in 1979 to 2,683 t im 1980, the highest since 1970. The US recreational
catch was estimated to be about 3,900 t, compared to 3,315 t in 1879. Cana-
dian landings decreased 27% from 30,244 t in 1979 to 22,136 t in 1980, and
accountad for about 76% of the internmational total. Most of the decresase
in the Canadian catch occurred in the Newfoundland area, due primarily to
the lack of marketing and processing capacity. The distant-water-fleet
catch in 1580 was 559 t, compared to 440 t in 1979 and a high of 396,800 ¢
in 1973.

Fish from the 1974 year class (age 6) comprised 28% of the internaticnal
catch in numbers in 1980, followed by the 1878 year class (age 2) with 22%,
the 18975 year class (age S5) with 14%, and the 1973 year class (age 7) with
10%. The 1980 Canadian catch consisted of 36% 1974 year-class, 18% 1973 year-

. class, 15% 1978 year-class, and 12% 1873 year-class fish. The US commercial

catch was 66% 1978 year-class £ish, whereas the US recreational catch con-
tained a higher proportion of older fish than any of the commercial catches,
with the 1965 (age 11) and 1967 (age 13) year classes contributing 26% and
18%, respectively.

. During January-March 1981, Polish vessels caught about 4,000 t of

mackerel in the New York Bight. Fish from the 1974 and 1978 year classes

comprised 28% and 27% of that catch, respectively, followed by the 1573 T
year class with 11% and the 1975 year class with 9%. -

The catch-per-tow index for mackerel from the NEFC spring bottom trawl
survey increased from 0.35 kg im 1980 to 1.84 kg in 1981, the highest in-
dex since 1971. The autumn survey catch-per-tow index remained unchanged
from 1979 to 1980; both years were above the levels of the mid-1970's. The
US ccmmercial catch-per-day index increased markedly from 0.69 t in 1979 to
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1.42 t in 1980; however, over 50% of the 1980 value was due to the 1878
year class which was estimated to be only 10% reczuited to the fishery.
US catch per day on ages estimated to be 100% recruited to the fishery
declined from 0.65 t in 1979 to 0.54 t in 1980. :

Fishing mortzlity (F) at ages 100% recruited to the fishery in 1980
- (ages 4 and older) was estimated to be 0.07. Results from virtual popu-
lation analysis, assuming natural mortality (M) of 0.30, indicate that F
at fully-recruited ages increased from 0.04 im 1962- 1964 to 0.44 in 1976
and then decreased to 0.06 in 1978.  F decreased slightly from 0.08 in

-1979 to 0.07 in 1980. Fg ; for mackerel is 0.40. '

Commercial fishery and research vessel bottom trawl survey data indi-
cate weak 1975-1977 and 1979 year classes and an average 1978 year class
which presently appears to be about the same strength as the 1973-1974 year
classes. The 1980 year class, although presently estimated to be about half
the size of the 1978 year'class, is about 4 times larger than the mean of
the weak 1975-1977 and 1979 year classes. —

Total stock biomass (ages 1 and older) declined from an estimated
2,800,000 t in 1970-1971 to about 580,000 t in 1978 and subsequently im-
proved to 780,000 t at the beginning of 1981. Spawning stock bicmass (50%
of age 2 and 100% of ages 3 and older) decreased from about 2,300,000 t in
1971 to 470,000 t in 1979 followed by an increase to 650,000 t in 1981.

A 1981 catch varying between 30,000 and loo;OOOAtrwould'result in a .
fishing mortality rate (ages 4 and older) of 0.06 to 0.22 and leave a
spawning stock biomass in 1982 ranging from 659,000 (2% increase from 1981)
to 597,000 t (8% decrease from 1981). '

Projected catches for 1982 at an F of 0.05 would vary from 28,500
(assuming a 1981 catch of 30,000 t) to 25,700 t (assuming a 1981 catch of
100,000 t) and leave a spawnlng stock blcmasa in 1983 ranging from 3% .
hlghe:*tu 5% lower than in 1981 and from 1 to 3% higher tham in 1982, ]
) Flshlng’mcrtallty at the Fg_ 1 level (0.40) in 1982 would.produC° catches
ranging from 197,000 (assumlng 2 1981 catch of 30,000 t) to 178,000t . _.
(assuming a 1981 catch of 100,000 t) and reduce the spawning stock biomass

20-26% from 1981 to 1983 and 20-22% from 1982 to 1983.

For additiconal information ses: o

Anderson, E.D. 1981. Status of the Northwest Atlantlcwmackﬂrel stcck - W,:
1981. NMFS, NEFC, Woods Hole Lab. Ref. No. 81-38, p. T
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- RIVER HERRING

The river herring fishery is based primarily on two species, alewife,
(Alosa pseudcharengus) and blueback herring (A. zestivalis). Alewives occur
from Nova Scotia to North Carolina; the range of blueback herring extends
from Nova Scotia to Florida. Both species are anadromous, undergoing upstrean
spawning migrations during spring, and both species become mature at ages III
through V, with age IV dominant. Alewives have been reported to live up to 10
years, reaching a maximmm (total) length of 36 cm; blueback herring live for
about 7 or 8 years, reaching a maximum length of between 31 and 33 cm.

This fishery is one of the oldest in North America, and was exclusively a USA
inshore fishery until 1967. The USA nominal catcn averaged 24,300 tens annually
between 1964 and 1969, and over 87% of this was taken from the Middle Atlantic aresa.
USA nominal catches subsequently declined greatly following entrance of distant-
water fleets, and this trend has continued in recent years (Table 25 and Figure
23). USA nominal catches in 1979 and 1980 were 4,400  and 4,800 tons, respectively.
Nominal catches By foreign vessels ranged from 20,000-36,000 tons annually between
1968 and 1371; over 73% of the total was taken from the Georges Bank - Southemn
New England area, and the remainder was taken off Chesapeake Bay. The distant-
water-fleset harvest has been neglible since 1976.

The recreational catch of river herring is presumed to be of minor impor-
tance compared to the commercial harvest, although data on this aspect of the
 fishery are lacking. 4 .

Ant MSY estimate of 23,000-28,000 tons has been determined for the river
herring resource extending from the Gulf of Maine to Cape Hatteras by scientists
at the Virginia Institute of Marine Science (Hoagman et al. 1873). However,
stock size in recent years appears to have been depressed considerably below
the MSY level. The USA fishery has become increasingly dependent on a smaller
mumber of yesar-classes. Historically, age 3-5 fish were usually well represented
in USA nominal catcies, but in 1974 and 1875 the USA fishery became increasingly
dependent upon 3 year old fish. Since then, however, recruitment of 3 year old
fish has been very poor although juvenile abundance increased from 1977 to 1978
in both Virginia and North Carolina. A.consequence of recent low recruitment
levels has been a gradual increase in mean age of adult river herring in the
‘Virginiaz ar=a CJohnson et al. 1979).

NMFS s?ring bottom trawl surveys indicate an increase in zbundance in the
Middle Atlantic area since 13975. In the Southern New England-Georges Bank-re-
gion, spring survey indices have been relatively stable between 1568 and 1980,

while a gradual, but consistent, increase in abundance appears evident for the
Gulf of Maine, especially since 1871.

The smaller alewife fisheries in coastal waters of the Gulf of Maine Eo
not appear to have been affescted by distant-water-fleet fishing, and increased
abundance has been reported in many rivers in recent years.




For additional information see:

Hoa.gmn ¥.J., J.V. Merriner, R. St. Pierre, and W.L. Wilsom. 1973. Biology
and Management of River Herring and Shad im Virginia. Virginia AFC 7-1
tg 7-3, Completion Report.

Johnson, H.B. et al. 1979. Bioclogy and Management 6f Mid-Atlantic Anadﬂ-ompus'
Fishes Under Extemded Jurisdiction. Neorth Carclina-Virginia AFCS 8-2.

‘Walton, C.J. 1980. Population Biology and Management of the Alewife (Alosa
pseudcharengus) in Maine. Maine ‘AFC-21-1. ‘

Tabla 25, landings (chousand mecsic tons) and managesens infarsazicn for siver
kerzing (alewide and Slusback her=ing) Swom tha GuJ.- af ‘4=:.na 9 Caze
Harzeras. B

——
1973 1572 1975 1976 1977 1573 1379 1980
US recvestional landings o . S S SO, - -
Commereial lamdiags o
s 10,2 1.l 10.3 5.3 6.3 5.7 4i 0 as
Canzda — . —— e — eme eem o eme
Qthers 5.4 5.2 3.3 1.3 0.2 g6t 0.0 o.ot
Tatal landings . 188 16.3  14.8 3.3 5.7 57 . o1 a3
Toeal allowable catey - —— — - — e aee e
Long-cer= jotsneial czEck » 23 - ) -
_Izporeanes of recssarsional Z2shery = Vinoe R LT
Szamus of Yanageawns » local (by seate, camey, or_ S .
- mmicigalizy, degwmdisg gem ) o0
Seazus of sxploitazion iz 1980 = Fully exploited o o o

lrass tham 0.1 , e



60—

| RIVER HERRING
MAINE — CAPE HATTERAS

i
3

50—

40—

METRIC TONS (D20's)

LANDINGS

194 66 68 70 72 74 76 78 80
YEAR
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scup

Scup, Stenotomus chrysops, occur primarily in the Mid-Atlantic Bight
from Cape Cod to Cape Hatteras. Seasonal migrations occur during spring and
autumn; in summer, scup are common in inshore waters from Massachusetts to
Virginia, while in winter scup are found in offshore waters between Hudson
Canyon and Cape Hatteras at depths ranging from 70 to 180 m. Sexual maturity
is essentially complete at age 2; spawning occurs during summer months.
Although scup of 15-20 years of age have been recorded, recent catches have
been dominated by age 2-3 fish. Scup attain a maximum length of about 40 cm.
Tagging studies have indicated the possibility of a southern New England stock
and another stock extending south from New Jersey.

The total annual commercial nominal catch fluctuated between 18,000 and
22,000 tons during 1953-63, but declined to 4,000-5,000 tons during the
early 1970's (Table 26 and Figure 24). Reportﬂd nomlnal catches by distant-
water fleets peaked at 5,900 tons in 1963, but declined to less than 100 tons
after 1975. The recreational catch also declined from an estimated 7,600
tons in 1960 to 2,800 tons in 1974; an estimate of 2,425 tons has been obtained

‘for 1879. In general, the estimatsd recreational catch represents approximately

20-40% of the reported total catch in those years for which comparisons are
available.

Since the early 1970's, the USA nominal catch has steadily increased
and has exceeded 3,000 tons each year since 1977. The 1979 and 1580 nominal
catch equalled 8,700 and 8,500 tons respectively. Most of the recent increase,
is attriburable to lncreased fixed gear and otter trawl landings in the
southern New England-New Jersey area. The Virginia winter trawl fishery,
which has previously produced landings in excess of 5,000 tons amnually, now
vields less than 500 tons per year. The proportiom of the total scup nominal
catch taken by the Virginia fishery has declined from 40-60% prior to 1967
to less than 1S% since 1973. Although the amount of effort expended in this
fishery has continued toc rise, scup landings have remained at historically low
levels. In New Jersey, the purse seine fishery, which annually acccunted for
up to 2,500 tons prior to 1964, is now non-existent, and the pound net fishery,
which formerly produced about 1,000 tons per year, is now negligible.

Catch per unit effort of southern New England otter trawlers increased
from 2.4 tons per day im 1971 to 8.0 tons in 1979 but declined to 6.4 tons in
1980. Age composition data indicate that the 1975 and 1977 year classes have
dominated recent landings. NMFS autumm bottom trawl surveys also indicate
increased abundance in the socuthern New England area in recent years. In the
Middle Atlantic area, spring surveys show very little change in relative

abundance since 1963. However, no data are available for earlier years when
scup was 2 major component of the winter trawl fishery in the Middle
Atlantic. - ~
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Preliminary estimates based on survey datz indicate an increase in
rotal mortality from the mid-1960°s to the late 1960's - early 1970's
followed by a decrease in the mid-late 1970's. Available evidence seems to
jndicate that the overall scup resourcs is probably being fully exp loited,

[T DTSy S

with the southemrn stock more so th

For additional information see:

Mayo, R.K.

in the southern New Engl

1981. An assessment of the scup, Stenoto

an the norcthern stock. :

and and Middle Atlantic regions.

. Woods Hole Lab. Ref. No. 81- (In preparation).
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BUTTERFISH

The butterfish, Peprilus triacanthus (Peck), is found along the Atlantic
coast. of North America from Newfoundland to Florida, and is commercially im-
portant between Cape Hatteras and Southern New England. North of Cape Hat-
teras, butterfish migrate inshore and northward during the summer and offshore

" to the edge of the contlnental shelf in late autumn as northern inshore waters

cool.

Spawning takes place chiefly during the summer months, with the peak in
July. Butterfish begin recruiting to the spawning stock at the end of their
second year. The maximum recorded age for this species is 6 years, but few

fish are seen beyond age 3. Natural mortality is considered to be high (M =
0.8). ,

The reported international catch increased from 3,676 t in 1979 to 6,062 t
in 1980 (Table 27). The international catch was as high as 19,500 t in 1973,
most of it taken by distant-water-fleets in conjunction with their squid;fish—
eries. US landings increased nearly 86% from 2,831 t in 1979 to 5,262 t in
1980, the highest catch ever repcorted by the US. The dlst,nt-water-fleet catch
decreased slightly from 845 t in 1979 to 800 t in 1980.

The catch-Per-tow index (all ages) from the NEFC autumn bottom trawl survey
increased 16% £rom 17.8 kg in 1979 to 20.6 kg in 1980, the highest index observed
in the time-series (Figure 25). This increase reflects the recruitment of -
the strong 1979 and 1980 year classes. The recruitment index (number per tow -
at age 0) f£rom the 1980 autumn survey ( 223 ) was 44% less than the 1979 index -
( 393 ), but was still the second highest index in the time-series (1968-1980)

Distant-water-fleet catches in 1980 wers dominated by age 0 fish, whereas
US catches contained largely age 1 and older fish. Survey results indicate
that the butterfish stock is presently at a relatively high level of abundance
due to the presence of the strong 1979 and 1980 year classes. Because of the
estimated high natural mortality rzte for this species (M = 0.8), these two

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

For additional informztion see:

Waring, G.T., and E.D. Anderson. 1981. Status of the Northwesternm Atlantic
butterfish stock, August 1981. NMFS, NEFC, Woods Hole-Lab. Ref. No. 81-
27, 25 P0 — °




Figure 25. Landings and indices of abundance
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BLUEFISH —

The bluefish (Pomatomus saltatrix) is a migratory, pelagic species
found throughout the world in most temperate and warm temperats coastal
regions except the eastern Pacific. Along the Atlantic coast of the US,
bluefish are found from Nova SCGtia to Texas, moving northward in the
spring and summer and southward in the autumn and winter. Based on re-
sults from various studies, two and possibly more separate stocks exist
along the Atlantic coast. Blue<Sish are ferocious predators, feeding on

"a wide variety of fish and invertebrates, and reaching ages of about 15

years and sizes in excess of 100 cm in length and 12 kg in weight.

Bluefish ha.s become perhaps the most important spec:.es to the marine
recreational fishery along the Atlantic coast of the US in recent years
for varicus reasons, including the decreased zbundance of other desired
species such as striped bass (Morone saxarilis). Total catches (commer-

cial and estimated recreational) from Maine to Florida increased-—from -~ -~

about 12,700 t in 1960 to 49,300 t in 1979 (Table 28 and Figure 26).

. During this pericod, estimated recreatiocnal catches comprised azbout 89% of

the total annual catch. US commercizl catches J.ncrea.sed from 1,251 t in
1960 to 6,500 t in 1980, with over 50% during 1973-1980 coming from the

Middle Atlantic area (New Jersey - Cape Hatteras). Precise levels of — oo

ammual recreational catch are uncertain, although estimates obtained. from —
national and regional saltwater angler surveys indicate a pronowunced in-
crease since 1560. The estimated recreational catch for 15979 was about
43,800 £, with about 43% coming from the North Atlantic area (Maine to New
Y’crk) and 41% from the Middle Attantic.

Relative abundance indices for bluefish calculated from NEFC autumm
bottom trawl surveys for the area from Georges Bank to Cape Hatteras under-
went a sharp increase from an average of 0.08 kg per tow in 1967-1970 to

. an average of 0.82 kg per tow during 1971-1980. During the latter pericd,

the index varied between 0.43 kg in 1980 to 1.54 kg in 1974. The abundance
index declined 60% from 187% (1.08 kg) tao 1980 (0.43 kg), the latter being
the lowest sincs 1970. The increase in the index since the late 196Q°'s
coincided with a generzl warming trend north of Cape Hatteras, so it is
umeclear whether bluefish increased in absolute abundance along the.entire

" Atlantic coast or merely underwent a northerly shift in distribution from

south to north of Cape Hatteras in response to increased water temperatuTes.
The decrease in the survey abundance index from 1979 to 1980 may reflect a
drop in abundancs, a shift in distribution or merely the usual year-to-year

~ variability of the survey catches. Nevertheless, the decre=ase may be TROSe—

for concern.
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Atlamtic coast obtained from generalized stock production medel analysis
, averaged 49,500 t. Considering the limitations and imprecise nature of
- the data utilized in that analysis, the MSY estimate must be regarded as
approximats. The 1973-1980 estimates of total catch were near the MSY
i ~ level, indicating that the stock may be fully exploited. Stock size may,
therefore, decline in response to increased fishing pressurs given the pre-
sent lsvel of recruitment, and the gbserved decline in the abundance index
in 1980 may be indicating the begimning of such a decline.

Maximm sustainable yileld estimates for blusfish along the entize

For additional information see: st

Anderson, E.D. 1880. A prelimina::y assessment of the status of bluefish
(Pomatomus saltatrix) along the Atla:ntic coast of the United States.
NMFS, NEFC, Woods Hole Lab. Ref. No. 80-30, 29 p.
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STRIPED BASS

The striped bass (Morone saxatilis) is an anadromous species distributed
along the Atlantic coast from northern Florida to the St. Lawrence Estuary,
Canada; along the Gulf of Mexico from western Florida to eastern Louisiana;
and along the Pacific coast from Ensenada, Mexico, to British Columbia, Canada.
Populations have been established in numerous inland reservoirs and lakes.

triped bass spawn from mid-February in Florida until June or July in Canadian
waters, and from mid-March to late July in California waters. Spawning occurs

at oT near the surface in fresh or nearly fresh Waters at temperatures from 10°
to 23° C; peak spawning usually occurs between 15° and 20%C. Yolk-sac larvae
(pro-larvae) range from 2.0 to 3.7 mm TL (total length) at hatching. Larval
feeding is usually initiated from 4 te 10 days after hatching. At about 13 mm
TL, larval striped bass form small scheools and move inshore; during their first
summer, juvenile £ish move downstream into higher szlinity waters in many areas.
Most estuarine stocks of striped bass along the Atlantic coast are involved in
two types of migration: the upstream spring spawning migration and the offshore
coastal migrations which apparently are not associated with spawning activity.
Male striped bass reach sexual maturity at an earlier age than females; most ,
males are mature in their second year and females in their fourth or fifth year.

Commercial landings of striped bass in the northeastern United States
(Maine to North Carclina) averaged 2,800 MT between 1929 and 1980, and 3,500 MT
_between 1970 and 1980. Gill nets, haul seines, and pound nets accounted for
over 80 percent of the commercial landings during this period. Recreational
landings from Maine to North Carolina averaged an estimated 8,500 MT between
1970 and 1879 (Table 29 ). In 1979 striped bass ranked number five in a tabu-
lation of species groups scught by rscreational fishermen in the North Atlantic

subregion (Maine to Connecticut) and number four in the mid-Atlantic subregion
(Vew York to Virginia).

The coastal migratory stock of striped bass in the Northeast is largely
maintained by pericdic formation of dominant year classes. The last such year
class, the largest in 26 years, occurred in 1970 and resulted in peak landings
.in 1973. The rapid decline in landings since 1973 is largely the result of
low levels of recruitment, as evidenced by the ammual young-of-the-year abun-
dance surveys in Maryland waters of the Chesapeake Bay (Figure27).

The perceived decline in the coastal striped bass stocks from Maine to
North Carolina stimulated inclusion of am amendment to P.L. 96-=118 (Anadromous
Fish Conservation Act) which established an Emergency Striped Bass Study.

The study has two objectives: (1) to assess the currsnt status of the stocks
in the Northeast, including the levels of exploitation; and (2) to determine
the pessible causes for the decline in landings since 1973. The National Mar-
ine Fisheries Service is primarily respomnsible for the first objective and the
U.S. Fish and Wildlife Service is primartily responsible for-the-second.—-Besides— ——
in-house studies, the Emergency Striped Bass Study is conducting lnvestlgatlons ’
through state agencies and universities.
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WHITE HAKE

The white hake (Urophycis tenuis) is a boreal species which is common

" in muddy bottom situations throughout the Gulf of Maine. Stock boundaries
. are uncertain, although research vessel survey data indicate the Gulf of

Maine population to be more or less discrete from populations further east.
Juveniles may be found in shallow areas, but adults are most cocmmon at deptb.s 7

- exceeding 120 m (they may, however, move into shoaler areas for spawning in

late winter and spring and inshore movement in autumn has also been reported).
Adults attain lengths of up to 120 cm and weights of up to 18 kg.

The USA white hake catch has been taken primarily in the western Gulf of
Maine (both incidentally to directed operations for other groundfish species
and as an intended component in mixed fishery situations). During 1968-1980,
USA vessels accounted for approximately 95% of the Gulf of Maine - Georges

-.Bank white hake catch. Total landings increased from an annual average of

300 tons during 1967-1968 to 4,200 tons in 1977-1978 (Table 30 and Figure 28).
Provisional statistics for 1979 and 1980 indicate landings of 3,400 tons and
35,900 tons, respectively. Recreational catches of white hake have been neg-
l:,g;.ble. Sma.ller individuals are difficult to distinguish from red hake

(Urophycis chuss), resulting in an unknown degree of bias in reported landings
data.

There is no evidence that this stock is being adversely affected by cur-
rent levels of exploitation. Since 1971, commercial landings from Georges
Bank and the Gulf of Maine have generally ranged between 3-4,000 tons, with
a gradual upward trend. The NEFC spring survey index fluctuated about an
average of 13.1 kg from 1973-1977, declined to 5.0 kg in 1579, and then in-
creased very sharply to 19.9 kg in 1981; the NEFC autumn survey index aver-
aged 12.9 kg during 1969-1973; declined to 7.2 kg in 15875, and subsequently
rose to 16.7 kg in 1980, the highest observed in the time series (Figure 28).

. For a.d.di;iona.l information see:

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

Musick, J.A. 1974. Seasonal distribution of sibling hakes, Urophycis chuss
and U. tenuis (Pisces, Gadidae) in New England. Fish. Bull., U.S., 72:
481-495.
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Georges Bank areas.




The cusk (Brosme brosme) is a deepwater species which is found in
rocky, hazd bottom areas throughcut the Gulf of Maine, gemerally at depths
exceeding 200 m. Spawning cccurs in spring and early summer; juveniles
] . move ta the bottom at about 5 cm in length, where they become sedentary
E and rather solitary in habit. Individuals commeonly attzin lengths of up
!‘ to 80 c» and weights of up to 4.5 kg. Little is known relative to stock
! structure.

The bulk of the USA catch in the Georges Bank - Gulf of Maine arez has

been taken in the Gulf of Maine (65% of the 1960-1980 total). Canada accoun-

ted for 353% of the total catch during this periocd, practically all of which

was taken on Georges Bank. Catches by distant-water flsets have been neg-
ligible. Recreational catches totalled approximately 100 toms in the 1974
recreational f:.shery survey; however, the 1979 survey indicated a recrea-

~ tional catch of only 40 tons. Total landings for the Georges Bank - Gulf of

Maine area have been in the order of 1-2,000 tons annually since the mid-

| - 1960's; since 1977, landings have st ad:.ly increased (Table 31 znd Figure 29).

The NEFC spring survey index an-ﬁease;d more or less continuzlly from an-aver- -
age of 1.6 kg in 1973-1876 to 4.3 kg in 1981 (the highest value in this time

~series); che NEFC autwm survey index has fluctuazed considerably although

1 , since 1878 values have generally increased (Figure 29).

For additional informarion, see:

Bigelow, H.B., and W.C. Schroeder. 1953.. Fishes of the Gulf of Maine. U.S.
Fish Wildl. Serv., Fish. Bull. 53, S76 p.
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ATLANTIC WOLFFISH

The wolffish (Anarhichas lupus) is a coldwater species of relatively

minor importance in the Gulf of Maine. NEFC surveys indicate populatians

on Georges Bank and in the western Gulf of Maine to be discrete from groups
-in the Browns Bank - Scotian Shelf area. West of the Scotian Shelf, zbun-

dance sppears to be highest in the southwestern portion of the Gulf of
Maine from Jeffrey's Ladge to the Great Scuth Chammel at depths of 80-120 m.
~ Wolffish are sedentary and rather solitary in habit and populations tend to

be rather localized. Little is known relative to the biology of this spe-

cies. Individuals may attain lengths of 150 cm and wei ght:s of perha.ns 13 kg

Wolffish have been taken primarily as by-catch, although the species may
also be an intended component of the catch in certain mixed fishery situatioms.
Increased landings in recent years suggest that commercial interest in this
species may be increasing. 1In the last two decades USA vessels have taken

- 77% of the total Gesorges Bank - Gulf of Maine cazch, with most of the remain-

der g@mg te Canada. Total landings from the Georges Bank - Gulf of Maine -
area increased fram less thanm 200 tons in 1970 to 1,200 tons in 1980 (Table
352 and Figure 30). Research vessel survey indices have fluctuated without a
definite trend in recsnt years. : B

For further information, see:

Bigelow, H.B., and W.C. Schroeder. 1955. Fishes of the Gulf of Maine. U.S. Fish
Wildl. Serv., Fish. Bull. 53, 376 p. :
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TILEFISH

Tilefish (Lopholatilus chamaeleonticeps) are found along the ocuter con-
tinental shelf from Nova Scotia to South America. They are relatively abun-
dant in the Southern New England-Middle Atlantic area, occurring at depths
of 80 to 440 m, and are generally found in and around the submarine canyons
where they occupy burrows in the substrate. Tilefish are relatively slaow
growing and long lived, with a maximm observed length in excess of 110 cm
and a maximum observed age of 33 years. Sexual maturity occcurs at about

o age 6, with spawning from March to August.

Yoy

Commercial landings were first recorded in 1915 (148 t); 4,500 t were
taken in 1916 (the largest annuzl catch to date), but only 5 t were reported
in 1920. The fishery has undergone several cycles since that time with
catches increasing to a peak and then declining. Most recently, US landings
increased from about 30 t in 1968-196% to 3,800 in 1979 (Table 33 and Figure
51). Landings decreased slightly to about 3,700 t in 1980. Longlines were
the predominant gear used until the early 1940's; bottom trawls were the
most commonly-used gear from then until the early 197Q's, after which long-
lines again were predominant. Since 1972, New Jersey-has averaged about 70%
of the annual landings, followed by New Yotk and Rhoée Island.

A recreational fishery for tilefish developed in-the Mid- Atlant:.c area
in the late 1960's. Annual catches were estimated to-have reached a2 high of
‘several hundred tons in the early 1970's, but declined sharply in the late
1970's. The NMFS Marine Recreational Fishery Statistics Survey indicated o
.catch north of Cape Hatteras in 1979. - =

Reported catches of tilefish by distant-water fleets have been small,
never exceeding 12 t per year. However, recent information from the NMFS

~

_Foreign Fisheries (bserver Program indicates that tilefish were taken as by-

catch in 1978-1979 with annual catches possibly as high as 50-150 t.

Fishing effort by domestic longliners has increased substantially on
tilefish since the early 1970's. The number of vessels operating out of
New York and New Jersey increased from five in 1574 ta about 30 in 1980. In
addition, the amount of gear fished per vessel also increased. Catch-per-
‘unit-effort declined from 1.0 kg/hook in 1975 to 0.3 kg/hock in 1978. Al-
“though analyses are not complete, indications are tha.t catch-per-unit-effort
I continued to decline in 1879 and 1980.

Average size of the fish in the catch declined from 1974 and the per-

-

4

RN I

centage of immature fish increased. -

Reduction im catch rate and size of fish are expected when a fishery

‘initially develops on a stock. Since the data base necessary for assessing

the status of this stock is presently limited, the implications and conse-
quences of these reductions cannot be determined. However, the increasing
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trend in catch and fishing effort and a decreszse in catch-per-unit-effort
and average fish size are cause for concern. Continued collection of sta-
tistics sand sampling data are necessary before a ccmpr‘hen51ve assessment
of this stock will be possible. =

For further information see: A~
Turner, S.C., E.D. Anderson, and S.J. Wilk. 1981. A preliminary analysis
of the status of the tilefish population in the Southern New England-

Middle Atlantic region. NMFS, NEFC, Woods Hole Lab. Ref. Doc. No. 81-

03, 18p.
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SPINY DCGFISH

Spiny dogfish, Squalus zcanthias L., are distributed in the western
North Atlantic from Georgiz to Newfoundland. During spring and autumm
they are found along the coastal waters between North Carolina and Scouth-
ern New England. Dogfish are chiefly a summer visitor to the Gulf of
Maine (including Georges Bank) and more northern waters, and in winter
are distributed primarily in deeper waters along the edge of the contin-
ental shelf. They tend to school by size and, for large mature indivi-

dnnals, by sex. Dogfish are voracious feeders and are Known to attack

schools of herring and mackerel, as well as concentrations of haddoek,
cod, and other species. They will also tear at commercial fishing nets
during fishing operations. The species bears live young, with a g2sta-
tion period of about 18-22 months producing about 8 pups.

Commercial landings include the spiny dogfish, the smooth dogfish,
Mastelus conis and dogfish (unspecified). Based on NEFC bottom trawl survey
data, the spiny dogfish is more abundant than the smooth dogfish in this
region, and thus probably accounts for the bulk of the landings. Thersfore,
in this document landings of dogfish that are unspecified ars reported as
spiny dogfish. Dogfish have generally been caught incidentally in £ishing
operations dirscted towards other species, and the catch has traditionally
been discaxzdad at sea. Reported intermatiocnal landings peaked at about
21,000 t in 1972 and declined sharply from 1875 to 1978 (Table 34 and Figuze 32).
Distant-water-£fleets consistently accounted for virtually all of the reportad
landings. Reportsd US landings rose sharply frem about 900 t© in 1878 to
4,800 ¢ in 1979 due to the availability of z European export market. However,
US landings dropped back to about 4200 t in 1980 as the Eurcpean market
failed to hold. There remains a strong interest in dogfish by severzl
US processors, and improvements in handling and prdcessing should enhance
market opportunities and stimulate increased US landings.

Mipimum biomass estimates of spiny dogfish based on NEFC bottom trawl

‘survey catches increased from 156,000 t im 1975 %o 497,000 t iz 1980, 71%

zbove the 1968-1380 average of 290,000 t. Since daogfish school, there
tends to be rather high variability ameng the random survey catches which
results in large fluctunations in the amual bicmass estimates. B

- The potential for rapid overexploitation of sharks has been cbserved ™ -~
in Burcpean fisheries. This results £om low growth and fecundity rates,
schooling of large mazure individuals by sax, and direct stock-recruitment
relacionships. Any significant expamsion of the US fishery for dogfish

should, therefure, be dome with czurion.

For further informacion see:

Bigelow, H.B., and W.C. Schroeder. 1353. Fishes of the Gull of Maine.
Fisk. Bull., U.S. 53:1-585. '




Colvocoresses, J.A., and J.A. Musick. 1880. A preliminary 'evaluation of
the potential for a shark fishery in Virginia. Va. Inst. Mar. Sci.
Spec. Rpt. Appl. ‘43:. Sci. Ocean. Engineering No. 234:37 p.

Holden, M.J. 1973. Are long-term sustainable f£isheries for elasmebranchs
possihle? - Rapp. p.-v. Réun. Coms. int. Explor..Mer. 164:360-367.

Table 34. Landings (thousand metric tons) and management mroma;::.on for spiny
dogfish from Maine to Cape Hatteras, 1574- 1980 )

YEA_R:V e

1974 1975 1976  1S77 1978 ~ 1979 1980

US recreational landings - ! - - _ - - - -
Commercial landings T o

s 0.L 0.z 0.5 0.5 0.3 4.3 0.9

--Canada . = - - IR A -
Qther 17.6  18.0  13.8 6.5 . 0.8 - -
(" lana.ings' 18 13 14 7.2 s 1
Tetal allowable catch - - - - S-S -7

" Long tarm potential catch = 63 o T I
M Imncrtznce of recreational fishery = Insignificant . m;,: ‘:ti:f‘»j ST
 Status of migemnt’ = None T ':w o - ‘;i:“_ )

Status of exploitation im 1980 = Unknown R o
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values of 9,000 and 7,000, respectively.
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- PELAGIC SHARKS

Pelagic sharks (defined here as all sharks except dogfish) are distributed
throughout the world's oceans. Many different species are included in this
group, and discrete stocks are not confined to waters of the US Fishery
Conservaticn Zone (FCZ) in the Atlantic and Gulf of Mexico. Sharks differ from

"~ the bony fishes in that they have a cartilaginocus skeleton, attain considerable

size (maximum length of largest species is in excess of 10 m), and have a very
low reproductive potential (giving birth to 1-80 young instead of releasing
large numbers of eggs - up to several million as in the case of cod). Limited
data indicate that the life span of sharks ranges from 15 to 30 years.

Sharks are harvested in a variety of fisheries, primarily as by-catch, but
very little of the shark catch is landed and accounted for in reported statistics.

- Consequently, the level of harvest is based predominantly on estimates from a
 variety of fisheries.

The total estimated catch in the Atlantic and Gulf of Mexico FCZ has

" increased from about 12,000 in 1967 to about 20,000 in 1978 (Table 3 and

Figure 33). The US share of the total catch has varied from an average of 53%

" during 1965-1966 to 73% during 1967-1971 to 84% during 1972-1978. The estimated

US recreational catch averaged about half of the total during 1965-1978. Most
af the remainder of the US catch has been from by-catch in the swordfish long-
line fisher (mainly north of Cape Hatteras) and in the Gulf of Mexico shrimp

fishery. Most of the catch by other counitries has been from the Japanese tuna

Relizble measures of relative abundance are generally lacking for sharks.

i €atch per effort determined from Japanese longline effort statistics and from

catches of sharks as reported to FAU underwent a2 steady decline from 1873 to 1978.
Annual estimated shark catches in the entire Western MNorth Atlantic averaged’

‘.ébout 23,600 during 1965-1978, of which about 15,100 or 65% was taken in the US.
- FCZ. An estimate of MSY for the Western North Atlantic was determined from a

generalized stock production model to be approximately 25,000. Based on the pro-

i portion of estimated catches attributed to the FCZ, about 65% or 16,000 of this
- MSY. could be attributed to the FCZ. A further division of this estimate, on the

basis of catches, intoc Atlantic and Gulf of Mexico components would suggest

Comparison of estimated catch levels for 1973 with the above MSY estimates
indicates that current levels of catch are considerably in excess of MSY in the
Atlantic and somewhat less tham MSY in the Gulf of Mexica. .The extreme vulnera-

. bility of sharks to fishing has been well documented for several species in various

parts of the world. Ccnsequently; the increazsing trend—imestimgted-catches—and
the apparently excsssive current level of harvest in the Atlantic FCZ may, if

_ continued, result in a decline in shark abundancs. , =

For additional information see:

Anderson, E.D. 1980. Analysis of various sources of pelagic shark catches in
the Northwest and Western Cemtral Atlantic Qcean and Gulf of Mexico. NMFS,
NEFC, Woods Hole Lab. Ref. No. 79-56, 37 p.

Anderson, E.D. 1980. MSY estimates of pelagic sharks in the Western North
Atlantic. NMFS, NEFC, Woods Hole Lab. Ref. No. 80-18, 15 p.



Tabie 35. Landings (thousand metric tons) and management information
for pelagic sharks for the Atliantic coast and Gulf of

Mexico areas, 1974-1980.
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Skates, family Rijidae, are distributed throughout the Northwest
Atlantic from close to the tide line to depths exceeding 700 m. Members
of this family lay eggs which aze enclosed in a hard leathery case, com-
- monly called a "mermaid's purse.” Incubation time is 6-12 months, with the
young having the adult form at the time of hatching. There are seven specises
of Raja occuring along the North Atlantic coast of the US: little skate,
Raja erinacea; winter skats, R. ocellata; barn-door skate, R. laevis; thomy
skate, R. rudiate; brier skate, R. eglanteria; leopard skate K. garmani; and
smooth-tailed skata, R. senta. The center of di stribution for the little
and winter skatss is Georges Bank and Southern New England.- The-thorny, - -
barn-door, smooth-tailed, and lecpard skates are commenly feound in the Gulf
of Maine. The brier skate is a scuthern species, laocated primarily in the
Chesapeake. Bight. Skates are not known to undertake large-scale migrations,
but they do move inshore and offshors in response to seasonal water tempera-
ture changes, genera,lly offshors in the summer and early autumn and \n.c“
versa during the wintsr-spring pericd.

There is no directed fishery for skates, and total landings simee—1873 —
have been less than 2,000 t annually (Table 36). Most of the domestic™ -
catch has traditionally been discarded at sea. Reported US I.and:.ngs increased
slightly from 1,600 t iz 1873 to 2000 t in 198C. La.mi.z.ngs in the Scu;_hem
New England industrial trawl fishery in 1980 accounted for 23% (430 t)

of the total. The principal skate species takenm in this fishery are little

- and winter skates. The remainder (77%) of the US catch was for human consump-

‘tion, with only the pectorzl fins or "wings' landed. The species composition
of the catch landed as "wings" is unknaown. In this document la.ﬁd...ac's from the food
fishery wers c.onverted, to nominal landings using the factor 2.27. Fdture landings

are not expectsd to increase markedly unless the limited domestic ma::k‘e:c expands. -
OT an export market dsvelaps.

' Minimm biomass estimates for the Gulf of Maine-Cape Hattaras area de-
termined from NEFC bottom trawl survey catches increasad from 56,000 ¢ in

1979 to 103,000 t in 1980 (Figure 34). However, the 1980 estimats was sctill
about 27% less than the 1968-1980 averazge of 131,000 =.

 For further informatien see: o Do

Bigelow, H.3., and W.C. Schroeder. 1953. Fishas of the Gulw‘ of Maine. Fish<- —
Bull., U.S. S3(74):1-377. -

Holden, M.J. 1873. Are long-term sustainable fisheries for elzsmobranchs
pessible? Rapp. P.-v. Rewn. Coms. int. Explor. Mer. 164:360-357.

Wa:ing%,_d,’i". 1380. A preliminary stock assessment of the little skate Raja
eripac=a, in the Northwest Atlanric. MA Thesis. 3 dgewarer Stats
College, 122 p.
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SHORT-FINNED SQUID (ILLEX LLLECEBRQSUS)

The short-finned squid (Illex illecebrosus) is found in commercial
quantcities from about Cape Hatteras to Newtoundland. This species undergoes
seasonal migrations onto the continental shelf during summer, and off the edge
of the shelf in wineer, to spawn in unknown arsas. [llex reach abouf 30 cm
in dorsal mantle length,.and about 18-24 months of age. Commercial catches,
however, are ccmprised mainly of 14-20 cm individuals which are probably 8-12
months of age. '

Repcrtedﬂxnthrnatwcnal landlngs of Illex for the Gulf of Maine - Middle
Atlantic area were lawer in 1980 (135,222 t) ctl than in 1979 (17,501 t) (Table 37
and Figure 33). US landings decreased from 1,593 ¢ in 1979 to 333 t in 1980,
while distant-water-fleset catches (southern Georges Bank to Middle Actlantic)
decreased about 9% from 16,308 t in 1979 to 14,839 t in 198C. During the

 1980-1981 fishing year (April 1 - March 31), the dlstant—wauef-fleet took
18,619 t or about 75% of their allocationm.

The abundance index (mean number per tow) from the NEFC autumn: botzom
trawl survey dsclined 47% from 19759 to 1580. In spite of this decrease, the
1980 index was only slightly below the mean for the recent pericd of high
abundance (1975-1379%) and well above the historic average. The pre-recruit
~~ abundance index declined 73% from 1979 to 1980 to a level less than 40% of the .~ ——
long-term average. This dacrease suggests a possible decline in the stock for
the 1981-1982 fishing year.

b

For further information see:

~Lange, Anne M.T. 1881. Stock status and estimatas of potential Vieldé of Squid
(Loliga pezlei and I[llex illecsbrosus) populations off the NcrtheaStert USA.
- NMFS, NEFC, Woods Hole Lab. Ref. Neo. 81-29, 21 p.
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g.:nd squid (Illex) from che 'ddle Atlantic 2o the Gulf of Maine, 1974w
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LONG-FINNED SQUID (LOLIGQ PEALET)

The long-finned squid (Loligo pealei) is found in commercial quan-

tities £from Cape Hatteras to southern Georges Bank, and, like Illex,

undergoes seasonal migrations. Loligo move into shallow inshore waters

in summer to spawn, and move to the edge of the shelf, where the distant-
water fishery occurs, inm wintsr. Loligo reach lengths of over 40 cm

(dorsal mantle length), and ages of about 3 years, but most individuals
taken in commercizl catches are 10-20 ca and 8-14 menths.

Reported international landings of Loligo increased about 15% frem

17,078 ¢ in 1879 to 19,701 t in 1980 (Table 33 and Figure 36 ).
ings were similar in 1980 (3854 t) to 1979 (3,896 t), whereas distanc-
water-£fleet catches increased 20% frem 13,182 ¢t in 1979 to 15,847 t in
- 1980. During the 1980-1981 fishing year (April 1-March 31), the distant-

water-fleets caught 20,043 t or 57% of their allocation.

US land-

The abundance index (mean numbér per tow) from the NEFC autumm bottom

trawl survey increased 38% from 1379 to 1980 to about the 1377 level and

357% above the 1968-137% average. The pre-reczuit abundancs index increased
79% frem 1879 to 1980 and was 20% above the lcng-term averags.

relatively high level of abundance.

For further informaticn see:

Based on
these rssults, the stock during the 1981-1982 fishing year should be at a

eastern USA. MMWFS, NEFC, Woods Hole Lzb. Ref. Neo. 81-29, 21 p.
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2iomed samid (T.'alig_w) Zem the Widdle Aclameic o3 She Gulf of Maine, 1374

3

~ Lange, Amne M.T. Stbck’ status and estimates of potential yields of squid
(Lolige pealei and Illex illecebrosus) populations off the North-
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AMERICAN LOBSTER

The American lobster (Homarus americanus) occurs zlong the east coast
of North America from Labrador to Cape Hatteras, North Carolina from the

 surf zone to the Continental slope waters 700 m deep. In US coastal waters

(319 kn) lobsters are most abundant from Maine to New Jersey while the heav-
iest offshore (>19 km from shore) concentrations occur in the Georgss Bank-
southern New England region. Smaller concentrations occur off southwest

- Nova Scotia, in the Gulf of Maine, and south of Hudson Canyon. Tagging .

studies have generally indicated only localized movements of lobsters, in

-coastal areas, although the localized recoveries may be due to the size of

the lobsters and heavy fishing pressure. There is evidence that larger lob-
sters tend to undertake more extensive mlgratlons than smaller lobsters.

- Offshore lobsters in the outer shelf region of Georges Bank and southern New
" England appear to be rather mobile, exhibiting both latsral movement along

the shelf edge and shoalward migrations in spring with a rsturn to deseper

- waters in the autum. Interrelationships between inshore and offshore lob-

ster populations have not been resolved. Relatively little is known concern-
ing larval distribution; abundance, and recruitment, particularly the relation-

. ship between offshore lobsters and inshore recruitment.

Recent (1973-1979) recreational and commercial lobstar landings for the
US and Canada from Maine to North Carolina averaged 14,672 metric tons (Table
34). Total US commercial landings averaged 12,488 MT durlng 1950-60 and in-
creased to 15,500 MT by 1970. Landlngs decreased to 13,000 MT in 1974 and
subsequently increased to 16,700 in 1980 (Figure 37). No fbrelgn fishery

exists for lobsters and recreatlenal catches are relatively minor, averagzng

203 MT during 1976-79 (Table 39).

The US commercial offshore lobster fishery is conducted primarily in con-
tinental shelf and upper slope areas from Georges Bamk to North Carolina. A
small offshore fishery was recently initiated in the Gulf of Maine, and al-

‘though effort appears to be increasing in this area, catches are relatively

minor. The offshore fishery is currently centered in the Georges Bank-south-

"ern New England region off Massachusetts and Rhode Island. From 1974-79 the

bulk of the catch (38%) was taken in southern New England waters, and.Georges
Bank accounted for most of the remainder (34%). -

Annual offshore (beyond 1§ km or 12 miles) catches increased gradually
from 87 toms in 1951 to 801 toms in 1960. Catches by 1969 increased substan-
tially to 3,139 tons by 1969, peaked at 3,982 tons in 1972, and subsequently
declined to 2,618 tons im 1973. Offshore catches during 1974-78 stabilized . .
at approximately 2,600 tons per year but declined from 2,704 tons in 1978 to -
2,000 tons (preliminary) in 1980, the lowest catch since 1967 (Figure 37).
Statistics for the offshore and inshore fisheries may not accurately reflect
the true catch due to the alleged_nonpreportlng‘of substantial amcunts of
lobsters.

A Canadian offshore lobster fishery began on Georges Bank in 1971, with
catches remaining relatively stable at about 200 tons during 1972-75. The



- age of 0.60 kg in 1978-80. , oo

-94-

catch increased to 240 mt in 1979 and declined slightly to 195 mt in 1980.
Recent Canadian effort on Georges Bank has been concentrated on the southeast
edge in the vicinity of Corsair Canyonm.

o The NMFS spring bottom trawl survey catch-per-tow index declined from an
average of 0.50 kg in 1976 to an average of only 0.25 kg during 1978-80, while

the correspondlng autumn survey index declined from 1.75 kg in 1876 to an aver

Recent analyses indicate that a substantial increase in yield could be

achieved by reducing fishing mortality and increasing age at entry to the fish-

ery. The value of Fpy¢ is estimated to be between 0.06 and 0.12 for the off-
shore fishery depending on estimated natural mortality. Estimated instantane-
ous fishing mortality rates based on length composition -samples collected in
1379 range from 0.47 to 1.54 depending on the area and sex. The continued .ex-

-pansion of this fishery, indicated by increasing numbers of traps fished in

Tecent years, may result in continued declines in stock abundance.

For additional information see:

-Anthony, V.C., and J.F. Caddy (editors). 1980. Proceedings of the Canada-

US workshop on status of assessment science for N.W.-Atlantic lobster
(Homarus americanus) stocks (St. Andrews, N.B., Qct. 24-26, 1978).

assessment of the USA offshore lobster fishery. ICES CM~1°79/K 25, al D.

~ Burms, T.S., S.H. Clark, V.C. Anthony, and R.J. Esszg.' 1979.  Review and




Table

39. Commercial and recrsational landings (metric tons, live weight) of American

lobster from the Northwest Atlantic (Maine to Nerth Camlina)l, 1973-1979.

YEAR ,
1875 1974 1973 1978 1877 1978 1979 1980
US recreactional landings )
State Waters - - - .2 .2- .2 2 “ .2
Commercial. landings |
Us: FCZ 2.7 3.8 5.4 3.9 3.0 3.3 2.4 2.0
State Wacers 10.5 9.3 9.7 10.5 1.4 12.4 14.5 14.7
Canada: Gegrges Bank .2 .1 .2 .2 .3 .3 .3 .2
Qther | - - - - -- .= - --
Total Catch 13.4 12,9 13,3 14.8 14.9 16.2 17.4 17.1

Total allowable-catch

Long term potential catch
Ioportance of recreational fishery
Status of management

Status of exploitation inm 1380

[}

3,400 toms
insignificant
FMP in preparzticn

fully exploited

1
Source of landings datz: 1873-1%80

1376-1980

<

Fisheries of the Unitad States (1573-1979);
Unpublished stata recr=ational landings data.

“Landings include all states except Maine and New Jersey, where recreational landings are
unknown but comsidered insignificant (less than 10% of the respective state landings).
Thomas J., pers. comm., ME Dept. of Mar. Res., West Boothbay Harbor, ME, 24 Sept.,

1580; Andrew, W.D., pers. comm., NJ Dept. of Envir. Protaction, Abseccm, NJ, 25 July 1980.
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NORTHERN SHRIMP

The northern shrimp (Pandalus borealls) supports important commercial
fisheries in the North Atlantic and the North Pacific; the Gulf of Maine marks
the southernmost extent of its Atlantic range. Distribution within the Gulf
appears to be governed in large measure by temperature conditions; highest™
concentrations occur in the southwestern corner of the Gulf of Maine where
temperatures are cocolest, and seasonal shifts in abundance appear to correlats
well with localized temperature trends. Historical trends in abundance also
appear attributable in large measure to environmental conditions, although
the impact of apparently unfavorable temperatures in recent years is difficult
" to quantify due to high levels of fishing effort. This population appears to
be discrete from other groups and there is no evidenceé to indicate significant
movement into or out of the Gulf of Maine.

Northern shrimp are protandric hermaphrodites, maturing first as males
(generally at 2)% years of age); they then pass through a series of transitional
stages and mate as females the following summer at age 3%. During autumn and
winter, egg bearing (ovigercus) females migrate into inshore areas, where the
eggs hatch. These shrimp may survive to spawn in subsequent years, although o
natural mortality appears to increase sharply after first hatching. - -
Since 1974, the fishery has been managed by indefinite seasonal closures
and mesh size regulations; a quota of 1,600 tons (3.5 million pounds) was also
imposed in 1977 (Table 40Q). AvailableAbiological data and yield per recruit
studies indicate that a late winter-early spring fishery employing 4.5 cm (1.75
inch) mesh trawls would enhance prospects for recruitment and for achieving
maximum yield. —
Commercial landings peaked at an all-time high of 12,800 tons in 1969,
averaged approximately 11,000 tons from 1970-1872, and then declined precipitously
to only 400 tons in 1977 (Table 40 and Figure 38); landings in 1979 totalled
approximately 500 tons, and preliminary statistics for 1980 indicate landings
of approximately 300 tons. The Maine summer survey index declined from 45.8 kg
e PET _tow in 1968 to 1.6 kg in 1977 before increasing to 4.4 kg in 1979; the 1980
index value was Z.7 kg. NEFC spring and autumn survey data indicate declines ]
in abundance of over 90% between the late 1960's and 1977-1$78; subsequently, —~
_-  the spring survey index increased from 0.3 kg per tow in 1378 to an average of T
0.9 kg im 1979-1980, while the NEFC autummn survey index increased from 0.2 kg
T i IS8Tty 0O 7Kg in 1979-1980.  NEFC summer survey data also Lndfc&{%»mﬁre%siﬁgfww
- trend during 1977-1980. Nevertheless, recent index values are substantially - R
below those observed in the late 1960's and early 1870's. Stock biomass
estimates (age Z+) calculated from annual landings data and mortality and
exploitation rates determined from Maine summer survey data declined from an

-—-- _average of—Zl 000 toms in 1969-1S70 to an average of only 1,000 tons during .
-1877-1979. o
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Por further informarion see:

Clazk, S.H., R.J. Essig, and D. Hansford. S 1979. Gulf of Maize morchern
: shrimp - current states and future outlack. Nat. Mar. Fish. Serv.,
Woods Hole, Lab. Ref. Doc. No. 79-51, 31 p. R :

~ Northern Shrimp Scientific Committse. MS 1380. Gulf of Maine northern shrimp

stock starus - 1s80, 26 p.

Table 40. Landings (thousand metric tons) and management information for northern
shrimg from the Gulf of Maine area.

Year
-

| | | o . _ o
1975 1874 1975 1S76 1977 1978~ - 1879 - 1830°

Amendzsnt One, -X:"*E‘C Camac*" L.l lTal

Startus of exploisation in 1380 = Fully exploi teji‘” S e

US recveational la:idings © - - - - - - - -
ComgrcialA landings ” N ] v
us 9.4 7.8 5.5 1.0 -0 - 0.5 0.5
Canada - - - - - - - -
(Qchex - - - R S
Total landings 9.4 7.9 5.3 1.0 :;E:‘ -o; 0.3
- Teral allowable catch - © - - :1_.57 = | .- ’ e -"
_Long-term potantial catch = N/A Lo Tz - ]
[oportance of recTeaticnal fishery =  Iasignilicant = - ’ ) o - o
: _Stztus af magement = Jaiasly by g a.*;ucm“a;'gg s‘:ztes: unde= - _I7:

1 ' o
Fishery closed during 1578.
2 .. . .
“Provisional (incommlete).
“Preliminazy.
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RED CRAB

The deep-sea red crab, Geryon quinquedens is a relatively large deep

‘water crustacean distributed along the continental slope of the Northwest

Atlantic ocean generally in depths from 100 to 1500 meters (60-800 fathoms).
The largest red crabs (males) may attain a carapace width of 178 mm (7 in-
ches) and weigh about 1.36 kg (3 pounds); growth rate of adult crabs is - ...
slow and molting may not occur more frequently than at two to three yesar
periods. Maturity accurs at about 80-91 am (3.2-3.6 inches) carapace width
for females, after which molting ceases or becomes quite infrequent.

' The directed commercial fishery for red crab began in 1973 in response
to declines in the offshore lobster fishery and fishery development efforts
directed toward improving the harvesting, processing, and marketing of this
species.

Landings in 1980 were 2347 t over twice as large as in 1979, and a rec-
ord high for the fishery (Table 41 and Figure 39). Catches from Georges
Bank - Southern New England waters accounted for 62% of the 1980 USA harvest
the remaining 33% or 836 t was derived from the Middle Atlantic regiom. wam
latter mwmwmﬂﬁg HanHmnma in 1977, had developed mHHHmHJH% in the Baltimore
and Norfolk Canyon areas. moﬂmwmﬂ fishing for red crab is not authorized
since this species is identified as a continental shelf fishery resource.

Estimates of standing crop biomass of commercial-sized (>45. inches
carapace width) red crabs in the offshore areas between eastern Georges Bank
and northern Maryland, derived from z research survey @m1noﬂamn,ww 1974,
indicated that azpproximately 26,700 t of red crab existed within the sur-

veyed regions. Greatest concentrations of commercial bicmass were off Scuth-

ern New England (46% of total) and Georges Bank (31% of total). Densities

- of red crab in the Norfolk Canyon area determined from research surveys in

1975 and 1976 by the Virginia Institute of Marine Science were 50-95% lower

~ than those observed for nnm more northeasterly continental shelf and slope
~ regioms.

Average annual maximum sustained yield for the red crab rescurces be-

. tween Georges Bank and offshore Maryland has been initially estimated to

ammuoﬁdN.woonmm.m‘awwwwoumocbamu.meHmmocmbnadmwomﬁnnwm@mﬂokunz
mates 94% of the estimated MSY. -

RN

- Serchuk, F.M. 1977. Assessment of r=d crab (Geryon quinguedens) populations

in nwmkzoudwtmmn Atlantic, September 1$77. Northeast Fisheries nwndc-,
Woods Hole Laboratory, Lab. Ref. Doc. No. 77-23, 15 p. -
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Table 41,

Northeast Coast of the United States.

Ccmuercial landings (metzic toms, live weight) of red —zb from the

, YEAR
Comercial -
Landings 1973 1574 1973 1976 1977 19738 1979 1930
’USA : ilZ 320 313 702 1,245 1,432 1,216 2,347
Total N 1,12.. 520 313 702 1,245 1,43: 1,216 2,347
Long-term potential catch = 270d
V'Izrpor‘:mce cr recreational f’:':sheryx Nene
Status of zznmagsment = Nore
| =

‘Status of exploivation in 1983

Beccming fully exploizad

. RED CRAS — NEW ENGLAND, MIOOLE ATLANTIC

METRIC TONS (000's)
(2]
I

YEAR

Figure 33. Landings of rsd crzb from the Gulf of Maine to Middle
Atlanric areas.
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SURF CLAM

Surf clams, Spisula solidissima, are distributed in westerm North
Atlantic waters from the southern Gulf of St. Lawrence to Cape Hatteras.
Cammercial concentrations are found primarily off New Jersey and the
Delmarva Peninsula although some fishable quantities exist in southern
New England waters. In the Middle Atlantic region surf clams are found
from the beach zone to a depth of about 60 m; beyond 40 m, however, abun-
dance is low. Growth rates are relatively rapid with clams reaching

- commercial size (>12 om shell length) in about 5 years. Maximum size is

about 22.5 cm but clams larger than 20 cm are rare. Surf clams are cap-
able of reproduction zc¢ the end of their first year of life, however,
most do not spawn until the end of the second year. Eggs and sperm are
shed directly into the water column; recruitment to the bottom cccurs

- after a planktonic larval period of about 3 weeks (at 27°C)

Resources in the US FCZ (3-200 n. miles from the coa.st) are regulated
under an FMP developed by the Mid-Atlantic Fishery Management Council,
effective November 1977. An annual quota equivalent to 14,000 t of
shucked meats 1s supplemented by a moratorium on new vessel entrants to
the fishery (ca. 160 vessels), weekly effort limitations, and limited clo-
sures of areas to protect dense sets of pre-recruit size d. clams. . Two_dis-

fied in the plan reflecting the different status of resocurces and f:.shenes
Wlthm these areas. S

Intensive fishing for surf clam$ was initiated during the post-World
War II era in response to increased demand and dwindling supplies of tra-
ditional clam species. Almost all of these early landings were taken off
Long Island and northern New Jersey. Extensive offshore beds were discovered
and develaped off Pt. Pleasant during the 1950's; combined with inshore beds
near Cape May - Wildwood, New Jersey resourcss supported the fisheries until
the early 1970's. Declining productivity of New Jersey fishing areas promp-
ted a shift of effort to the south during the early 1570's. New beds off

- southern Virginia and North Carolina contributed to a tremendous increase in

total landings during 1973-1975 (Table 42 and Figure 40). Average catches

in these three years of 40,100 t (meat) were 50% greater than the 1965-13877
average of 27,000 t. The southern Virginia - North Carolina fishery collapsed
during 1976 and most vessels mcved to the ports of Chincoteague, Virginiz,

and Cceazn City, Maryland where the fishery is currently centsred.

-

Syncptic research vessel surveys of Middle Atlantic surf clam resourcss

have been conducted intsrmittently since 1965. In all cases commercial=type——————-
hydraulic clam dredges, modified to retain pre-recruit sizes, were usad as
survey gear. Indices of abundancs were adjusted to reflect differences in
the d.mensmns of gear and operational procsdurss emp loyed.

“Abundance’ md:.c s frem research vessel surveys crenerally’ parallel trﬂncis )
in landing statistics from various portions of the management arsa. The
stock abundance and landings of surf clams declined steadily off the Northern



New Jersay Coast from the mid-1560's to 1977. A mass-mortality of clams in
 the northern New Jersey aresa during summer 1576 Teduced commercizl-sized
clams to extremely low levels. Subsequent suzveys of the area during 1978,
1979, and 1980 have indicated the existencs of a large pre-reczult rescurcs
(1976 year class) in the area subjected to the clam kill. Estimates of
mcdal size groups present in the populaticn and previous growth rate studies
suggest these clams will reach exploitable sizes (212 cm) “during 1981.

Abunda.uce off the Delmarva Peninsula was maint amed wmtil the retuzm
of the fleet from southern Virginia - North Carolina during 1975. Con-
centration of the offshore fishery in Delmarva waters during 1976-1977
resultaed in declining stocks of commercial sizes. Recent surveys indicate
‘the abundznce of commercial sizes has remained lew although significant
pre-recruit resources (1977 year class) presently exist off Delmarva. How-
ever, modal sizes, imply that reczuitment to the exploitable population (>12 cm)
will not cecur until 198Z.

For additional information see:

Ser chuk F.M., and S.A. l‘fh:.rauskz.. 1980. Assessment and status of surf

‘ clam -Spisula solidissima (Dillwym) populations in offshore Middle . _
Atlant:.c waters of the Un1t=d Staztes. NMFS, Woods Hole Lab. Ref. .
80-33, 46 p. : -

_ Table 43.- USA commercial Tam..ngs (metric toms, meat weight) of su..- clams c-cm

_ USA Nozthwest Atlantic waters, 187 .1-1980. - S

oo YEAR S

Landings 1873 1874 1873 1976 ’1’977 : *19?8 co 197"9’~ 1383 - --
- USA: beyemd 3 niles 32,922 33,781 20,081 19,304 1‘9 so r-t;zw t.;,zsa 15,743

‘USA: less tham 3 miles 4,441  §,334 13,362 2,983 - 35350 5,558 2,830 1,369 °

Total 37,363 43,595 39,443 22,237 23,150 17,798 13 ';'33‘5"‘];7’,].17t :

. Total Allawable Cazch: -— -— — = ---‘"1‘_,oeo~‘14 ooe umcr
beyend 3 miles (FCI) ‘ - o T

Leng ter: potential cazmch: ~23,40Q
Iaporsanee of Tacceational fishery: Insignificame e

Stzrtus of Manzagement: FMP in force since \quember 877

Status of expleitzricm inm 1980: Fully exploited



&TS (0DD's)

P
-
e

METRIC TONS OF M

40

30

20

s ~4§ EEE - Aé f—— 11 - _/_ — -
| l i i
| N |
i i
4 1 !
i S :
o ] .
|
SURF CLAMS '
‘i
Total Landings

! \\“ / .
A ? i N4 L —
4 ) "} ! | :: \\\‘_’_’/. -
FULE L | I W | bl | I [
'1966 60 | 70 72 74 76 78 80
i o ‘i EAR
liggue“tl(). "To;al landings, landmgs‘ from the Fisheries Conservatlon Zone and
. iug;ices of abundance from research vessel surveys for surf clams
B Fr

m ‘t?'xe Gulf of

1

'

Maine top the‘ Middle Atlantic areas.

30

20

10

STRATIFIED MEAN NO. OF

COMMERCIAL-SIZE CLAMS (272CM) /TOW



.\. ol . S s . . [P - —LUS =

OCEAN QUAHOG

The ocean quahog, Arctica islandica, is found in temperate and boreal
waters on both sides of the North Atlantic Ocean. Distribution ranges from
Newfoundland to Cape Hatteras in depths from 8 to 256 m in the western At-

- lantic. Quahogs are rarely found where bottom water temperatures exceed
- 16°C and thus occur progressively further offshore between Cape Cod and Cape
1 Hatteras. Highest densities in the Middle Atlantic region are betwesn 40
. and 60 m depths; few quahogs have been found in the Mid-Atlantic in excess of
e 100 m. Results of recent age and growth studies indicate qcean qushogs are
: extremely slow growing and long-lived compared to other continental shelf
pelecypods. Specimens averaging 77 mm (shell length) marked off Long Island
during 1978, grew about 0.5 mm in one calendar year. Analyses of a series
of length frequency data, and examination of banding patterns of small indi-
viduals corroborate slow growth rates impled from mark-recapture studies.
Spawning apparently occurs over a protracted interval from summer through
autumn; little is known of larval and juvenile 1life history. :

Harvesting of ocean quahogs was initiated during World War II off

Rhode Island. Total landings, hawever, never exceeded 1,000 t of shucked

FREE meats until 1976 when offshore exploitation began off New Jersey and Mary-

~ land. Steady declines in offshore surf clam stocks combined with the ' -
massive kill of clams off New Jersey in 1976 stimulated fishing for the ;
deeper dwelling ocean quahog. Landings off New Jersey and the Delmarva
Peninsula accounted for more than 90% of the 1980 total of 15,346 t (Table
435 and Figure 41). The fishery is currently most intensively prosecutad
from the ports of Cape May, New Jersey, and Ocean City, Maryland.

A series of seven research vessel surveys conducted by the NMFS during
1965-1977 has been used to map distribution and estimate size composition
- and abundance in the Middle Atlantic regicn. Commercizl type hydraulic
clam dredges have been used as sampling gear during all the surveys. Gear
dimensions and durations of tows varied somewhat a,nd, were thus standardized
to assess relative abundancs over time. Indices of relative abundance and
- minimum densities were computad for 20 m depth intervals in three areas
: " where most sampling activity occurred: Long Island, New Jersey, and the
Delmarva Peninsula. '

The most striking feature of the abundance data is its stability aver
- time. In general, quahog abundance in any particular area/depth stratum
did not change significantly during the 13-year study period. Depths from
40 to 60 m gemerally exhibited the highest indices and greatest proportion
of tows. successfully capturing quahogs (>90%). Quahog biamass was greatest
off Long Island followed by New Jersey and Delmarva. Estimates of absolute
abundance are minimal to the extent survey dredges were less than 100% effi-
cient in sampling. Average population size for the survey area was 1. 5x108
- MT of meat; 4696 off Long Island, 44% off New Jersey, and 10% off Delmarva.

S Estimates of maximum sustainable yz.eld for the Middle Atlantic ocean
: quahog resocurcs range from 3,000-45,000 MT depending on natuFzl morezlicy —



rate (M) and the dredge mortality om unharvested qushogs. IE M = 0.027
equivalent to 0.7% of the pepulation surviving to an age of 100 years),
MSY is 15,000 to 23,000 t for Middle Atlantic stocks.

~ Amual quotas established under the suzf clam-ocsan quahog management
plan were 13,600 t in 1878 and 1979, 15,876 t in 1980, and 13,144 ¢ for
1981. These values thus reflect average MSY's considering the rTange of
population parameters used. Fishing effort is currently highly dispropor-
ticnate to stock bicmass; virtually all offshore landings are from New ‘
Jersey and Delmarva. Localized declines in quahog abundance will probably
result from current harvest patterns although the long-term impacts from
these reductions are speculative. On-going monitoring programs should est-
ahlish if declines in stock density emhance reccuitment and result in accel-
‘erated growth rates. Cumulative ammual ECZ landings during 1976-1980 ccm-

ised about 3% of the estimated zccumulated stock biomass in the region
from Leng Island through Delmarva. Thus, even if growth and recruitment
remain poor, large declines in =oral stock zbundance are not expected 1ln the
immediate futuse. ‘ , o .

For additional information see: - i

Serchuk, F.M., and S A. Murawski. 1980. Evaluation a.nd.statv..s OfVV_c'ceai;.}
quahog, Arctica islandica (Linnaeus), populations off the Middle
Arlantic coast Of the United States. Woods Hole Lab. Ref.-80-3Z,

7 B-

Table 3. USA :mc;.zi landings : i o i S
) g3 (mee=ic coms, zeat weight) of Jveam Zemm
- USa Yorthwest Aglamtic wassrs, 1973-19380. e os . a;@ng? m

Landings . 1975 197s 1977 1578 197T 1373 1979 1380

USA j:-ycmi 3 ziles (FCI) — - -~ 1,385 7,29 9,195 13,347 13,388 e

| USA: less tham Tailes 661 385 5eS 636 1,113 1,213 1,104 1,488 - - . - _—--
Toeal- | 661 365 388 2,51 §L4le 10,417 18,731 155w - T o
Tezal Allowable Cagea: - - - - —~ 13,500 T15,500 15,376 .
Lemg. sar= jotsmciil cameh = Unkzow 1 o ) o
) Tzportanes of recceagicnal fishery = T.n;igniﬁ::#: ‘
- Stazus O aamaAgeRent = FYP in foree since Novembst LS;T‘:‘—~ . ) o

Seatus of exgloicasicw iz 1320 = Pally sxploitad i scas irsas
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SEA SCALLQPS

Sea scallops (Placopecten magellanicus) are distributed in westsrm North
Atlantic continental shelf waters from the Strait of Belle Isle, Newfoundland,
to Cape Hatteras, Morth Carclina. North of Cape Cod, scattersd concsntrations
may occur in shallow water lsss than 20 m, but in more scutherly amnd in off-
shore areas, scallops narmally are found between 40 and 200 m depths. Cammer-
cial concsntrations generally exist between 40-100 m in waters cooler than 20°C.
Principal USA commercial fisheries aré conducted in the Gulf of Maime, e
Georges Bank, and in the Middle Atlantic offshore region. Recrsational fish-
ing is insignificant cccurring primarily in Maine where shallow water scallop
beds frequently exist. o

Scallops grow rapidly during the first several years of life.  Between
ages 3 and 5, scallops commonly increase 50-80% in shell height and quadruple
in meat weight. During this time span, the number of meats per pound is re-
duced from grester than 100 to zbhout 23. Commerciazl size (270 mm shell height)
is normally attained in about 3% years. Maximum size is about 23 < but scal-
lops lazger than 17 < asre rare. Sexnal maturity commences at age 3 but scal-
lops less than age 4 probably contribute little to total egg production due to
their presumed low fecundity. Spawning cecurs in late summer and early autumn,
varying slightly between years and aveas. Eggs are buoyant and larvae remzin
in the watsr cclumm for 4-6 weeks until spatfzll occurs.

Gulf of Maine

USA cummercial landings of sea sczllops froam the Gulf of Maine in 1S80
were 1,637 €, 1,203 t greater than in 1979, and a record catch in the fishery
(Table 44; Figure 42). Approximately 70% of the 1930 landings wers derived
" from the Fishery Conservation Zame (FCZ: >3 miles £raom shore) £from newly dis-
covered beds. Traditiomally, the Gulf of Maine scallop fishery has exploited
scallops inhabiting territorial waters. During 1973-1978, territorial watsr
landings accoumted for 91% of the total Gulf of Maine commercial catch.

USA spuring and aurtumm offshore bottom trawl suzvey indices of scallops
in the Gulf of Maine indicare differentiazl scallop abundancs in wazsrs be-
tweeny 30-80 1 and 61-100 fm. In the 30-40 £m offshors r=gion, catch per
tow indices have been relatively stable sincs 1874. The 1580 and 1531 sur-
veys: indicate that the 1975 and 1976 year classes are dominant in the popu-
lztion. ' Most of the 1980 FCZ fishery is believed to have transpired on scal-
lop beds in the 30-60 £a depth zone. In the 61-100 £2 regiom,—catch-per.tow. ...
indices in 1980 and 1981 mackedly increased from former years, particularly
during the spring surveys. The 1580 spring index was 33 scallops per tow;
ther 1981 index was 93 scallops per cow. During 1573-1979, the mean catch per
tow valne was 3 scallcps per tow. Survey height frequency distzibutions
in 1980 and 1381 indicate that recsnt increases in abundancs are i
dus to above zverage raccuitment of the 1974-18786 year classes. Since littlas,
if any, exploization has cccurred on the scallop beds in the 61-100 £m regiom,
the long term productivity of these populacions is not kanown. The extremely
high suzrvey indicss during 1980 and 1981, however, suggest that current scallop den-
sities may be sufficient to support develcpment of commercizl harvesting.
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Table 44. Commercial landings (metTic tons, mesat weight) of sea scallops
from Georges Bank, Mid-Atlanzic, and the Gulf of Maine.

Camefcial , , . Year ., ] _
Landings 1875 1974 1975 1976 ' 1977 19738 1979 1980
Gecrges Bank ' oL

(Ar=a 57) : » -

S Usa 1,083 930  S07 1,770 4,941 5,598 6,866 5,839
Canada 4,208 6,115 7,387 9,745 13,044 12,189 9.208 5,239
Total S,"VZSI 7,043 8,294 11,515 17,585 17,787 15,374 11,078

Mid-Atlantic |

(Az=a 68) - 837 . 1,569 2,768 6,876 3,904 8,641 7,156 5,080

usa

Gulf of Maine ’
(Area 5Y) 480 223 748 386 258 243 - 434 1,837

. Grand Total 6,808 8,336 11,809 18,457 24,146 26,671 23,464 17,805 .

" Totzl z2llewable o ~1 

cmcli . - . - am - e - - o S -mee - . - @

Leng-term potsntial catch:

Gecrges Bank: 10,000 ¢ S
Mid-Atlantic: 3,000 ¢ _ T T
- Gulf of Maine: 250 t (terzitorial watsrs) N o
. Imporeance. of recreaticnal fishery: Insignificant except LA GuIf of Maine -~
_ Status of management: FMP in preparatiomn ~— — -~ - -
Status of exploitatiom in 198Q: Fully exploizzd.— - e
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Georges Bank

Totzl intermational cemmercial landings in 1980 were 11,078 t (meat
weight), 30% lower than in 1979, and the lowest amnual cztch since 1975
(Table 44; Figure 43 . USA 1980 landings were S, 839 t, a decline of 12% from
1979. Canadian landings in 1980 were 5,235 t, 43% less than in 1879. Beth
USA and Canadian 1380 commercial catch per effcrt indices were about 28% lawer
than in 1979, and were nearly S0% less than the peak values achieved in the
recent fishery during 1977. Since 1977, anmnual catch per effort indicss in

both fleets have seq}.entlally declined implying a conccm,tmt r=ductlon in
harvestable bicmass. S e o

The 1980 USA and Ca.ua.dlan sea scallop survey catch per taow indices of
commercial sized sca.llops (270 mm shell helght) in the South Channel and
Northern Edge and Peak areas of Georges Bank exhibited marked declines from
1979 (66% less for the South Channel: 50% less for the Northsrn Edge and Peak)}.
Pre-recruit indices (<70 mm, shell height), however, were much higher in all
areas during 1S8C than in 1979 suggestive of very good to exceptiomal recruit-
ment fram the 1977 year class. v

Both the USA and Canadian fleets began exploiting this year class in early
1981. Total landings for the first six months of 1981 were about 2,400 t
higher than for the same time interval in 1980. Meat counts (mmber af scal-
lops per pound) increased in 1581 as cull sizes were reducsd in harvesting the
1877 year class, particularly on the Northern Edge and Peak. USA effcrt can-
tinued ro shift toward the Northern Edge and Peak where densities of the 1977
year "class were highest on the Bank. :

The 1981 sea scallops survey indices indicated thac total zbundance of
scallops in the Socuth Chammel and Scutheast Part regiomns declined by gTeates
than 50% from 1980. Total catch per tow values for each of these areas wers
the Ilowest in the 1973-1981 time seriss. Pre-recruit indices in both aresas
were also relatively low implying low lavel recruitment from the 1978 year
class. The 1981 survey total catch per ctow index on tiie Northern Edge and

Peak daclined from 1980 (-6%). The 1978 year class, a.cwever appears o be
a.bove average in strengtn in this regiom. -

The differ=mtizl rescurcss status of scallop pepulaticns in the thrse prin-
cipal fishery regions on Gecrges Bank suggests that the Northern Zdge and Peak
region will become increasingly mors important in sustaining the totzl Georges.

Bank scallop fishery. Since total combined USA and Canadian effort im 1980
was the bighest on record, it is likely that fishing moztality will comtinue

to remain high despite recent improved recruitment. Morsover, re=latively pocr
resource conditions in tHe Mid-Atlantic sea scallop fishery will likely resulc
in a2 contimued displacement of USA fishing effort to the Georges Bank regicm.
Nithout significantly improved recruitment in areas other than the Northern

Edge and Pezk, overall scallop abundance should fuzrther decline unless rsducticn
in fishing effort ars effecrtad.

did-drlantic

The 1980 commercial catch of Mid-Atlantic sez scallops, taken exclusively
by the USA, was 5,090 t, z 25% deccease from 1879 and the lowest annual har-
vest since 1975 (Tanle 44: Figure 44). The commercial catch per day index of
dredge vessels was 33% lower thanm in 1979, 63% lower than the peak 1977 index,
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and the third lowest value in the 1965-1980 time series. Despite this decline
in commercial catch rate, effort in the Mid-Atlantic fishery during 1980 was
greater than 11,000 days fished, a2 record level.

Catch per tow indices from both the 15980 and 1981 USA sea scallop research
surveys exhibited similar trends. In the Delmarva and Virginia-North Carolina
regions, survey values have saquentially declined; the 1981 indices for both
areas are the lowest in the 1975-1981 survey time series. Reczuitment aof the
1977 and 1978 year classes is relatively low in Delmarva and peor in Virginia-
North Carolina offshore waters. No evidence of successful recruitment of the
1979 year class was observed in survey tows in either aresa. Survey total
catch per tow indices in the New York Bight region were similar in 1980 and
1981, being about half of the 1975 index and among the lowest values in the
1975-1981 time series. Pre-recruit indices in both surveys suggest low to
moderate recruitment from the 1977 and 1978 year classes. Recruitment of the
1979 year class may be better than these precsding cchorts since scalleps from
this year class were tazken in the 1981 suzvey. Normally, two-year old scallops
aze seldom captured in survey tows. o .

The absence of significant recent recruitment throughout the Mid-Atlanti
area in conjunction with high effort levels in the Mid-Atlantic fishery will
continue to impede improvement of resource abundance in the near future.
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Figure 44. Landings of sea scallops

from the Middle Aclantic area.



