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-* The Conservation and Utilization
Division of the Northeast Fisheries
Center (NEFC), with headquarters in
Woods Hole, Massachusetts, annu-
ally updates its assessments of finfish
and shellfish resources off the north-
east coast of the United States; and
presents detailed information as
needed to administrators, managers,
the fishing industries, and the public.
S -

“ThiS report is based on those assess-
 ments and summarizes the general
status of selected finfish and shellfish
resources off the northeast coast of the

United States from Cape Hatteras to

Nova Scotia through 1988.

"% THi§ report is divided into two
sections, Aggregate Summaries and
Species Synopsesr;T\h%Aggrcgate
Summaries section includes general

descriptions of Fishery Landings

Trends, Commercial Fishery Eco-
nomic Trends, and Aggregate Re-
source Trends. The Species Synopses
section, on the other hand, includes
information about the status of indi-
vidual populations or stocks of some
33 species of finfish and shelifish.
The species described in the
Species Synopses section can be
grouped conveniently under seven
headings: principal groundfish, floun-

ders, other groundfish, principal

pelagics, other pelagics, and inverte-
brates. There are several other species
of commercial and recreational im-
portance which are not included here,
such as bluefin and yellowfin tuna,
swordfish, Atlantic salmon, red crabs,
sandlance, sea urchins, menhaden, and
pelagic sharks. Some of these are
migratory species which seasonally
move outside the northeast FCZ, while
others are fisheries that have not been
routinely assessed by the Northeast

Fisheries Center.

.. INTRODUCTION

OVERVIEW OF ASSESS-
MENT APPROACHES

Depending on the nature of the
fishery, the type and amount of fish-
ery- generated data, and the informa-
tion required for management, the
assessment information reported here
may be generated in several different
ways. Figure A! is a diagram of sev-
eral ways in which catch and survey
data, in the lower left and right boxes
respectively, can be combined to
provide assessment advice, illustrated
at the top of the diagram. The simplest
approach is when catch data are used
to generate indices of abundance, as
seen by moving vertically along the
right side of Figure A. A more com-
plex approach is when the catch data
from the first approach is combined
with trawl survey data to generate
indices of abundance, as seen by
moving vertically along the left side
of Figure A. Both of these approaches
are frequently- supplemented with
knowledge of the life history gener-
ated from biological data from sam-
pling the commercial and survey
catches. A third approach is to utilize
the information about total stock size

-and population productivity generated

under the first two approaches to de-
termine the relationship between pro-
ductivity and stock size; this is re-
ferred to as production models. Fi-
nally, for those species where the age
composition of the catch or of the
survey samples can be determined
reliably, more complex analytic as-
sessments can be developed that use
the information in the age structure of
the population and the catches to de-
termine productivity as seen by mov-
ing vertically along the center of Fig-
ure A.

The status of information per-
taining to the various elements in
Figure A is diagrammed in Figure B.
The great differences in availability
of different types of information (col-
umns) for the several species of inter-
est in this region (rows) suggests why
assessments of different species in-
volve different paths in Figure A.
Although research on some of the
species has been underway for many
years, some of the items are still not
known. As fisheries become more
intense, more of the categories will
need to be filled to evaluate the effects
of fishing on the resource.

The different information paths
in Figure A result in assessment infor-
mation having different levels of so-

‘phistication and reliability. The ac-

tual level of complexity of an assess-
ment is determined by the amount of
information available, as indicated in
Figure B, and by the amount of re-
search done to interpret this informa-
tion. Although there is some overlap,
the assessments presented here can be
roughly grouped in order of increas-
ing level of complexity into the fol-
lowing categories, each one including
features of all simpler levels.

INDEX: assessment relies on an in-
dex of stock size, from resource
survey data or from catch per unit of
effort data.

YIELD: assessment also includes an
evaluation of yield tradeoffs for dif-
ferent levels of fishing mortality
and ages of fish caught, (e.g. yield
per recruit analysis).

AGESTRUCTURE: assessment also
includes analysis of the observed
age composition of the catch (e.g.
virtual population analysis).

SPAWNING STOCK/: assessment

! All tables and flgures in this section and the Aggregate Summaries are labeled with letters of the alphabet to distinguish them from the decimally

labeled tables and figures in the Species Synopses section.

f Preceding page blank j



Page 4

Figure A. Diagram of alternate ways in which fishery-generated data and research data (lower right and left boxes,
respectively) are combined to provide scientific advice on the status of the stocks (top box).
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Figure B. Slatus of blologlcal assessmenl knowledge requlred for ﬁshmg management.
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also includes analysis of the data on
spawning stock size and subsequent
recruitment.

PREDICTIVE: assessment also in-
cludes a model for future stock
conditions that accounts for ran-
dom variations in the environment.

For example, in Figure A an index
level assessment involves informa-
tion generated by following either the
rightmost or leftmost vertical arrows
depending on whether commercial or
survey data were available. A yield
level assessment would also involve
information from the box in the lowest
rank labeled age and growth. Assess-
ments at the age structure and spawn-
ing stock levels would require, in ad-
dition to the above, information repre-
sented in the middle column of boxes
in Figure A. Finally, a predictive
level assessment would require sub-
stantial additional information on the
variability of the survival of young
fish.

Increasing the level of complex-
ity of an assessment requires substan-
tial additional research; subsequently,
substantially more activity each year
is required to maintain it at its more
complex level. Conversely, the level
of an assessment can decrease rela-
tively quickly if sufficient activity is
not done to interpret each year’s events
and new data. '

The needed level of an assess-
ment depends on the complexity of
the information needs for manage-
ment. If management requires esti-
mates of annual quota levels, for ex-
ample, then a more complex assess-
ment js generally needed.

Both Figures A and B reflect in-
formation about each species sepa-
rately, as if they had no interactions
with each other. Similarly, the assess-
ments in the Species Synopses section
of this report are presented individu-
ally, with little indication of the bio-
logical interactions among species or
of the technical interactions due to the
mixed species nature of many of the
fisheries. The significance of the
mixed species nature of the trawl fish-
eries in the northeastern U.S. is illus-
trated in the section entitled Aggre-

gate Resources Trends. There, aggre-
gate research trawl survey and com-
mercial trawl data are presented illus-
trating major trends in abundance and

catches. The information presented

there, however, is rather simple, and
does not address many of the com-
plexities of these multispecies fisher-
ies. Additional studies of the dynam-
ics of the mixed species trawl fishery,
and of the mixed species complex that
it catches, are needed to adequately
address pressing management needs.

FISHERY MANAGEMENT

Fisheries occurring primarily in
the Fisheries Conservation Zone (FCZ)
off the northeastern U.S. are managed
under Fishery Management Plans
(FMPs) developed by the New Eng-
land Fisheries Mahagcment Council
(NEFMC), the Mid-Atlantic Fisheries
Management Council (MAFMC), and,
in a few instances, under Preliminary
Fishery Management Plans (PMPs)
developed by the National Marine
Fisheries Service (NMFS). Fisheries
occurring primarily in state waters are
managed by the individual states or
under Interstate Agreements under the
auspices of the Atlantic States Marine
Fisheries Commission. The manage-
ment currently in place is shown in
Table A.

DEFINITION OF
TECHNICAL TERMS

Certain assessment terms used
throughout this document may not be
familiar to all. A brief explanation of
some follows, organized ‘alphabeti-
cally. All terms defined are in bold-
face type when used for the first time
in other definitions. ‘
Assessment level: A rough categori-

zation of the level of complexity of
each assessment ranging from a
simple index of abundance (IN-
DEX), to a yield per recruit analy-
sis (YIELD), to an analysis of the
age structure of the catch (AGE
STRUCTURE), to an analysis in-
cluding the relationship between
recruitment and spawning stock
size (SPAWNING STOCK), to, °
finally, an assessment that allows
prediction of future year class
strength (PREDICTIVE). These
levels are defined further in the
‘section titled Overview of Assess-
ment Approaches.

‘Exploitation pattern: The distribu-
tion of fishing mortality over the
ages of the fish, determined by the
type of fishing gear and spatial and
seasonal distribution of fishing, and
the growth and migration of the
fish. The pattern can be changed by
modifications to fishing gear; for
example, increasing mesh or hook
size.

Table A. Federal and interstate fishery management plans currently in place or under
development for fisheries off the northeastern U.S.

Organization Last
Plan Type Responsible Since Amendment
1. Multispecies! FMP " NEFMC 1986 19897
2. Squid, mackerel FMP MAFMC 1978 1986

and butterfish FMP ‘

3. Silver and red hake PMP - NMFS 1977 19892
4. Lobster FMP NEFMC 1983 19892
5. Scallop FMP NEFMC 1982 1989
6. Surf clam, ocean quahog FMP MAFMC 1977 1987
7. Northern shrimp Interstate ASMFC 1976 1986°
8. Summer flounder FMP MAFMC 1988 -
9. Striped bass Interstate ASMFC 1981 1989

! Atlantic cod, haddock, redfish, pollock, yellowtail flounder, American plaice, witch
flounder, winter flounder, white hake, windowpane flounder. '

* In process.
3 Rewritlen.




Exploitation rate: 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). For
example, if 720,000 fish were caught
during the year from a population of
1 million fish present at the begin-
ning of the year, the annual exploi-
tation rate would be 0.72.

Fishing mortality rate: The part of

the total mortality rate applying to
a fish population that is caused by
man’s harvesting. Fishing mortal-
ity is usually expressed as an instan-
taneous- rate, as discussed under
Mortality rate, and can range from
0 for no fishing to very high values
such as 1.5 or 2.0. The correspond-

. ing annual fishing mortality rate

can be computed in the same man-
ner as total mortality rates. Fishing
mortality rates are estimated using
a variety of techniques, depending
on the available data for a species or
stock.. :

For example, if F = 1.5, then
approximately 1.5/365 or 0.411%

-of the population dies each day from

fishing. If fishing were the only
cause of death, then the number of
fish that survive the fishery over the
year from a population of 1 million
alive at the beginning of the year is
1 million multiplied by e!* or
223,130 fish. During fishing, there
are other causes of death that also
act on the population of fish, and
must be considered in calculating
the number that die from fishing.
The number that die from fishing is
the proportion of the total mortality
that is caused by fishing, multiplied
by the number that die from all
causes [i.e., F/Z multiplied by (1-¢%)
multiplied by 1 million.] If the total
mortality rate is 1.7, as given above,
then this calculation is:

1.5 (1-e7) (1,000,000) -
17 ' :

or -(0.8824) (0.8173) (1,000,000)
or 721,186 fish that die from fish-

ing.

F__: The rate of fishing mortality for

max’

a given method of fishing that

maximizes the harvest in weight
taken from a single year class of
fish over its entire lifespan.

F,,: A fishing mortality rate less

than F___thatreflects the diminish-
ing returns in terms of yield per re-
cruited fish from increasing fishing
mortality. .

Both F__and F | can be techni-
cally defined in terms of the in-
crease in yield from a year class
over its lifespan as fishing mortality
increases. When no fish are taken,
there is no yield from the year class.
As fishing increases, the yield in-
creases, but at a decreasing rate.
F__ is the point at which the in-
creased yield for additional effort is
zero; that is, additional fishing
mortality will not increase yield,
but in fact, may decrease it as fish
are caught before they have grown
enough. F, is a point at which the

increase in yield for increased effort

is 10 percent of what it was when
fishing mortality was very low. Both

the F and F___values are indica-
L. . © max

tors of how close a stock is to full
exploitation.

Long-term potential catch: The larg-

est annual harvest in weight which
could be removed from a fish stock
year after year, under existing envi-
ronmental conditions. This can be
estimated in a variety of ways, rang-
ing from maximum values from
production models to average ob-
served catches over a suitable pe-
riod of years.

Maintenance Spawning Stock Bio-

mass Per Recruit (MSSBR): An
estimate of the spawning stock
biomass per recruit required to
maintain spawning stock biomass,
based on the observed success of
spawning in recent years. Exploi-
tation patterns that result in a SSBR
below this level will cause the
spawning stock biomass to decline
in the long term. Such values have
been adopted in the New England
Fishery Management Council’s

‘Multispecies Fishery Management

Plan (FMP) as management targets.
If the Projected Spawning Stock
Biomass Per Recruit (PSSBR) is
less than the maintenance spawning

Page 7

stock biomass per recruit, then the
intensity of fishing is too high. For
example, for Georges Bank had-
dock, MSSBR is approximately 2.7
kg per fish recruited at age 2, some
30% of the maximum SSBR. The
PSSBR at about 1.6 kg is currently
less than the MSSBR, implying that
fishing intensity is too high as de-
fined by the FMP.

Mortality rate: The rate at which fish

die from natural causes (disease,
predation, old age) or fishing.
Mortality rates can be described in
several ways. Conceptually the
easiest way is the total annual mor-
tality rate, the fraction of the fish
alive at the beginning of a year that
die during the year. For example, a

_total annual mortality rate of 0.50

means that 50% of the population of
fish died for whatever reason during
the year. In general, annual mortal-
ity rates can range from 0t0 1.0, that

. is 0% to 100% mortality.

Annual rates are easy to under-
stand, but difficult 10 use when
describing the relative contribution
of different types of mortality, such
as fishing and natural causes, to the
total mortality of fish during a year.
One way to describe mortality and
overcome this limitation of annual
rates is by using instantaneous rates,
although this approach is conceptu-
ally more difficult. An instantane-
ous mortality rate is the fraction of
the population of fish that dies in
each very short period of time.

The derivation of instantaneous
rates is mathematically complex,
but there is a relatively simple con-
nection between them and the sim-
pler annual rates. Any particular
instantaneous mortality rate, often
denoted by Z, is equivalent to one
specific annual rate A, according to

-the formula:

A=1-e7

That is, the annual rate'is equal to
¢, (this is the number 2.718, the base
of the natural logarithms) raised to
the negative power of the instanta-
neous rate, subtracted from 1.0. For
example, the instantaneous mortal-
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ity rate of 1.1 is equivalent to an
annual mortality rate of 0.67, or
67%. In practice, instantaneous rates
range from O to values as high as 1.5
or 2.0, but theoretically could take
on any large value. Because instan-
taneous rates make comparing the
‘relative importance of different
sources of mortality very easy, as
discussed next, they are frequently
used by fishery biologists, and are
used throughout this report. To aid
in interpretation, the following
explanation of correspondence be-
tween the simpler annual rates and
the more useful instantaneous rates
may be helpful:

constant. (Actually 0.465% of the
population dies each day instead of
0.466% because a day only ap-
proximates-an instantaneous time
period. If hours were used, the ap-
proximation would be even closer.)
During the first day of the year,
about 4,660 fish will die and
995,340 will survive out of a popu-
lation of 1 million. The survival
rate over the year is e’ (where € =
2.71828) or 0.1827. Multiplying
0.1827 by the number of fish alive
at the beginning of the year (1
million) gives 182,684 fish that
survive to the beginning of the next
year. The proportion that actually

Relationship between instantaneous mortality rate, annual mortality rate, and

annual percentage mortality.

Instantaneous Annual Annual
Mortality Mortality Percentage
Rate - Rate " Mortality
(%)

0 0 0

0.10 0.10 10
0.20 0.18 18

0.30 0.26 26

0.40 0.33 33

0.50 0.39 39

0.60 0.45 45

0.70 0.50 50
0.80 0.55 - 55
0.90 0.59 59

1.00 0.63 63

1.50 0.78 78

2.00 0.86 86

Instantaneous rates are used in as-
sessments because they are mathe-
matically easy to use (e.g., they can
be added directly while percentages
cannot be). If a year is divided into
a large number (n) of equal time
intervals, Z/n is the proportion of the
population which dies during each
time interval. For example, if Z =
1.7 and a day represents the time
interval, then approximately 1.7/365
or 0.466% of the population is dying
daily, but the instantaneous rate is

dies during the year is, therefore, 1-
e'? or 0.8173. This is called the
annual mortality rate (A) which, of

. course, can never exceed 1.0.

The part of the total mortality
rate applying to a fish population
attributed to natural causes is usu-
ally assumed to mean all causes
other than fishing. These many
causes of death are usually lumped
together for convenience since they
usually account for much less than
fishing mortality in adult fish, and

are usually of less immediate inter-
est. Natural mortality is usually
expressed as an instantaneous rate,
as discussed above, and can range
from O to very high values 0.5 or
1.0. The corresponding annual
mortality due to natural causes act-
ing alone can be computed in the
same manner shown for total mor-
tality rates. The most important
causes are predation, disease, can-
nibalism, and perhaps increasingly,
environmental degradation such as
pollution. When particular mortal-
ity factors are of interest, a separate
instantaneous mortality term is of-
ten defined. Natural mortality rates
have proven very difficult to esti-
mate, and often values are assumed
based on the general life history of
a particular fish. For example, for
many demersal round fish, natural
mortality is usually assumed to be
0.2, or 18% annual mortality.

Following the examples given
above, M is equal to Z-F or 1.7-
1.5 = 0.2. The number of fish that
die during the year from natural
causes is, therefore the proportion
of total mortality (Z) due to
natural causes multiplied by the
proportion that actually die
multiplied by the population alive
at the beginning of the year:

M (1-e%) (1,000,000)
Z
or
(0.1176) (0.8173) (1,000,000)

Therefore, 96,114 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
because some fish are caught by the
fishery before they die from natural
causes. For example, if the fishery
did not exist, an M of 0.2 applied
over the year to 1 million fish would
cause a mortality of (1-¢%) multi-
plied by 1 million or 181,269 fish
and 18.1% of the beginning popula-
tion.

Nominal catch: The sum of catches

that have been reporied as live




weight or equivalent of the land-
-ings. Nominal catches do not in-
clude unreported discards or-un-
- identified young fish put into fish
meal.

Projected Spawmng Stock Biomass
" Per Recruit (PSSBR): The spawn-
ing stock biomass per recruit that
would be achieved from an individ-
val fish from a year class, if current
mortality and age of entry were to
hold throughout the life span of the
fish. For example, PSSBR for
Georges Bank haddock is currently
about 1.6 kg per fish recruited at age

2, only 18% of the maximum of 9 kg

“per flSh recruited at age 2.
Quota: Avportion ofa TAC allocated
P

to an operating unit, such as a size

class of vessels or a country.

Recruitment: The amount of fish, in
numbers or weight, that reach a cer-
tain size or age in a-specific year.
For example, the weight or number
fish that grow to become vulnerable
to-the fishing gear in one year would
be the recruitment to the fishable
. population in that year. This term is
also used in referring to the number
or weight of fish from a year class
reaching a certain age. For ex-

ample, all fish reaching their sec-.

ond year would be age 2 recruits.
This is often used to describe the
strength of a year class.

Spawning Stock Biomass (SSB): The
total weight of all sexually mature
fish in the population. This quantity
changes naturally depending on the
size of new year classes, the growth
rate of the young fish, the age at
onset of sexual maturity, the growth
and natural mortality rate of older
fish, and the magnitude of flshmg
mortality.

Spawning Stock Biomass Per Re-
cruit (SSBR): The spawning stock
biomass divided by the number of
fish recruited to age 2. This number
is in units of weight (kg) and meas-
ures the average or expected contri-
bution of any one young fish to the
spawning stock biomass over its
lifetime. It can be calculated based
on the actual growth and mortality
rates experienced by a group of
young fish as they age, or based on

Vessel class:

what such fish would likely experi-

-ence under prevailing growth and

fishing mortality rates.

A useful reference point is the
level of SSBR that would be ob-
tained if there were no fishing. This
is a maximum value for SSBR, and
levels of SSBR under different fish-

“ing patterns can be compared to it.

For example, the maximum SSBR
for Georges Bank haddock is ap-
proximately 9 kg.

Status of exploitation: An appraisal

of the status of exploitation is given
for each stock of each species in the
Species Synopsis section, using the

terms unknown, protccted not ex- -
‘ploned under exploited, modcrately

exploited, fully exploited, and over
exploited. These terms are used to
describe the effect of current fish-
ing effort on each stock, and repre-
sent the assessment scientist’s edu-
cated opinion based on current data
and the knowledge of the stocks
over time.

Sustainable yield: Thc number or

weight of fish in a stock that can be

“taken by fishing without reducing

the stock’s biomass from -year to

year, assuming that environmental

conditions remain the same. .

TAC: Total Allowable Catch is the

total regulated catch from a stock in
a given time period, usually a year.

Total mortality rate: The combined

effect of all sources of mortality
acting on a fish population. This is
conveniently expressed in terms of
instantaneous mortality rates be-
cause the total instantaneous mor-
tality rate is simply the sum of the
instantaneous fishing and natural
mortality rates. For example, the
total instantaneous mortality rate
that is occurring when the instanta-
neous fishing mortality rate is 0.5
and the instantaneous natural mor-
tality rate is 0.2 would be 0.7, which
is equivalent to an annual rate of
50%.

Commercial -fishing
vessels are classified according to
their gross registered tons (GRT) of
displacement. . Vessels displacing
less than 5 tons are not routinely
monitored, and are referred to as
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“undertonnage”. Larger vessels are
classified as follows:

Vessel class "GRT
2 5-50
3 51-150
4 151 - 500

Virtual population analysis (or Co-

hort Analysis): An analysis of the
catches from a given year class
over its life in the fishery. If 10 fish

- were. caught each year from the

1968 year class for 10 successive
years from 1970 to 1979 (age 2 to

~"age 11), then 100 fish would have

been caught from the 1968 year
class during its life in the fishery.
Since 10 fish were caught during
1979, then 10 fish must have been
alive at the beginning of that year.
At the beginning of 1978, there
must have been at least 20 fish alive
because 10 were caught in 1978 and
10 more were caught in 1979. By
working backward year by year,
one can be virtually certain that at
least 100 fish were alive at the
beginning of 1970. A virtual popu-
lation analysis goes a step further
and calculates the number of fish

' that must have been alive if some
fish also died from causes other

than fishing. For example, if the in-
stantaneous natural mortality- rate
was known in addition to the 10 fish
caught per year in the fishery, then
a virtual population analysis calcu-
lates the number that must have

. been alive each year to produce a

catch of 10 fish each year in addi-
tion to those that died from natural
causes.

If one knows the fishing mortal-

ity rate during the last year for

which catch data are available (in
this case 1979), then the exact abun-
dance of the year class can be deter-
mined in each and every year if the
catches are known with certainty. If
the fishery removes a large propor-
tion of the stock each year so that.
the population declines quite rap-

. idly-over time, then an approximate
. fishing mortality rate can be used in

the last year (1979), and by calcu-
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lating backward year by year for the
year class, a very precise estimate
of the abundance can be determined
for the previous three or four years
(1976 or 1975). Accuracy depends
on the rate of population decline
and the correctness of the starting
value of the fishing mortality rate
(in the most recent year). This
technique .is used extensively in
fishery assessments since the con-
ditions for its use are so common:
many fisheries are heavily exploited,
the annual catches for a 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..

Year Class (or Cohort): Fish of the
same stock born in the same year.
For example, the 1987 year class of
cod includes all cod born in 1987,
and they would be age 1 in 1988.
Occasionally a stock produces a
very small or very large year class
and this group of fish is followed
closely by assessment scientists

since it can be pivotal in determin-
ing the stock abundance in succes-
sive years.

Yield Per Recruit Analysis: A mathe-
matical calculation of the theoreti-
cal yield that would be obtained
from a group of fish of one age if
they were harvested according to a
certain exploitation pattern over
the life span of the fish. Certain
critical fishing mortality rates are
estimated that are used as biologi-
cal reference points for manage-
ment, suchas F__ .

FISHERY LANDINGS

TRENDS

Recreational and commercial
fishing for marine and estuarine fish
stocks which occur off the northeast-
ern USA results in landings that are a
significant portion of total USA land-
ings. Total USA commercial land-
ings in 1988 are estimated to be more
than 3,000,000 metric tons (mt), of
which 8% were from this region. Total
USA recreational landings are esti-
mated to be 279,000 mt. of which 21%
were from this region. Aggregate
statistics for USA fisheries are de-
scribed in detail in Fisheries of the
United States, 1988.2

Fishery statistics are collected in
the northeastern USA through an inte-
grated system of reporting by com-
mercial fishermen and sampling sur-
veys of recreational fishermen. The
reports by commercial fishermen are
generally termed weighout slips, and
these are collected by employees of
state agencies as well as the National
Marine Fisheries Service. Recrea-

- tional fishermen are surveyed both as
they complete fishing trips and through
telephone calls to households. While
these statistics are not without statisti-
cal errors and some biases, they reveal
roughly how much is landed, and

certainly reveal trends in fishing ac-
tivity and catches.

The total landings, domestic
commercial and recreational as well
as foreign, from the several stocks of
the 33 species groups described here
totaled 500,900 mt in 1988, down

highest landings were from the Other
Pelagic species, which accounted for
11% of the landings in 1988, down
from 15% in 1987, nearly 73% of this
was bluefish, primarily a recreational
species. Next in importance in terms
of weight are the Flounders, account-

"...landings...totaled 500,900 mt in 1988, down slightly

from 1987."

slightly from 1987 (Table B). Of
these landings, 27% were from for-
eign and 60% from domestic com-
mercial fishing, and 13% from recrea-
tional fishing. Slightly more of the
total landings were from recreational
fishing in 1987, and slightly less from
foreign fishing.

The landings from six groups of
species reveals major differences. The
most important in terms of weight of
fish landed are the Principal
Groundfish, (Atlantic cod, haddock,
redfish, silver hake, red hake, and
pollock) accounting for 27% of the

landings in 1987 and 28% in 1988. -

The Principal Pelagic species and
the Invertebrates accounted for 24%
and 23% of the total landings in 1988,
nearly the same as in 1987. The fourth

ing for 9% of the total landings in both
1987 and 1988, and Other
Groundfish, accounting for less than
5%.

Within each of these groups of
species, landings increased slightly in
all groups in 1988 except the Other
Groundfish (down 7%), Other Pelagics
(down 23%), and Invertebrates (down
3%). Butterfish, bluefish, and river
herring catches decreased markedly.
The landings of the Principal Pelagic
species increased the greatest percent-
age, 7%, and the Principal Groundfish
increased by 3%.

The increases in the Principal
Pelagic landings were mostly due to
increases for Atlantic mackerel, pri-
marily by foreign fishing. The changes
in Invertebrate species involved in-

2 O'Bannon, Barbara K., ed. 1989, Fisheries of the United States, 1988, U.S. Department of Commerce, National Marine Fisheries Service: Fisheries
Statistics Division. Current Fisheries Statistics No. 8700, Available from the Superintendent of Documents, U.S. Government Prinling Office,

Washington, D.C. 20402; (202)783-3238,



Page 11

Table B. Total landings (1,000 mt) of selected species and species groups off the northeastern U.S., for domestic and foreign commercial
fishing, and for recreational fishing, for 1987 and 1988 ‘

Commercial Recreational
Foreign USA USA Total
1987 1988 1987 1988 1987 1988 - 1987 1988
‘ Principal Groundfish
Atlantic cod 124 12.8 26.5 343 38 7.6 42.7 54.7
Haddock 43 6.0 3.0 29 - <0.1 <0.1 73 8.9
Redfish 0.1 - 0.1 19 11 0 o 2.0 1.2
Silver hake 0 0 155 16.0 0.1 - 01 156 - ~ ‘161
- Red hake 0o 0 - 19 18 <0.1 <0.1 19 - 18
Pollock ‘ - 46.2 43.0 204 149 - 0.1 0.2 66.7 58.1
Total 63.0 61.9 69.2 71.0 4.0 79 136.2 140.8
» . Flounders
Yellowtail flounder 0 0 .55 39 o 0 55 39
Summer flounder 0 0 95 13.4 63 ' - 84 . 158 21.8
American plaice  <0.1 01 3.8 33 0 0 38 34
Witch flounder <0.1 <0.1 34 32 0 0 34 3.2
Winter flounder <0.1 <0.1 ! 9.0 8.4 5.9 49 149 133
Total ~ <0.1 . 0.1 31.2 322 - 122 - 133 434 45.6
Other Groundfish
Scup 0 ' o © 61 58 32 23 9.3 8.1
Black sea bass 0 0 18 1.7 1.0 1.6 28 33
Ocean pout - o . -0 22 ‘ 1.8 0 0 22 1.8
White hake' - 07 - 0.6 55 5.4 <0.1 <0.1 6.2 6.0
Cusk 03 04 14 11 - <01 <0.1 1.7 1.5
Atlantic wolffish 0.1 0.1 0.7 0.5 <0.1 <0.1 0.8 0.6
Total 11 11 17.7 163 42 39 23.0 213
, ‘ Principal Pelagics
Atlantic herring 0 0 39.2 40.2 0 0 39.2 40.2
Atlantic mackerel  57.2 65.9 123 12.3 5.6 38 75.1 82.0
Total 572 65.9 §1.5 52.5 5.6 s 1143 122.2
Other Pelagics
Atlantic butterfish  <0.1 . <0.1 47 21 : 0 0 47 21
Bluefish 0 0 - 69 6.2 49.7 353 56.6 41.5
River herring <0.1 <0.1 4.1 24 - " - 41 24
American shad 0 0 ' 09 13 ) 0 0 09 1.3
Striped bass - 0 0 02 0.2 04 - 08 0.6 : 1.0
Spiny dogfish 0 <0.1 2.6 29 0 0 2.6 29
Skates 0 0 51 59 0 0 51 59
Total <0.1 <0.1 245 21.0 501 36.1 74.6 571
‘ Invertebrates
Short-finned squid 0 0 103 21 0 0 103 2.1
Long-finned squid  <0.1 <0.1 11.5 19.1 0 0 115 19.1
American lobster  <0.1 <0.1 20.7 222 - - 207 22.2
Northern shrimp 0 0 5.0 3.1 0 0 50 31
Surf clam 0 0 27.6 28.8 0 0 276 28.8
Ocean quahog 0 0 229 21.0 0 0 229 21.0
Sea scallop 6.8 44 13.2 13.2 0 0 200 17.6
Total 68 44 111.2 109.5 0 0 118.0 113.9
76.1 65.0 509.5 500.9

Grand Total 128.1 1334 305.3 302.9
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creases in catches of long-finned squid,
Loligo, entirely in the domestic fish-
ery, and decreases in catches of scal-
lops, primarily in the domestic fish-
ery. The increases in the Principal
Groundfish was due to a 28% increase
in Atlantic cod, which was partly off-
set, however, by a 13%. decrease in
pollock landings.

Total foreign vessel landings of
fish originating in U.S. waters was
135,400 mt. This includes catches of
pollock and mackerel, for example,

by Canadian fishermen after these fish
have moved from U.S. into Canadian
waters. [t also includes catches of
cod, haddock, yellowtail flounder, and
scallops from their Georges Bank
stocks which occur on the Canadian
portion of that fishing grounds. Fi-
nally, there are some landings by for-
eign vessels fishing in U.S. waters,
such as those for Atlantic mackerel
and Atlantic herring; these catches are
made under joint U.S. and foreign
country fishing operations under the

auspices of the Fisheries Management
Councils and state governments. .
The total landings are important
in terms of how the removals affect
the several populations or stocks of
these species. However, the market
value of the different groups of fish
varies greatly, with some invertebrates
having the greatest value per ton, and
certain pelagics being worth the least.
The importance of the changes in the
landings described here on the eco-
nomics of the fisheries is discussed in

COMMERCIAL FISHERY
ECONOMIC TRENDS

THE NORTHEAST
REGION

The Northeast Region’s commer-
cial oceanic and estuarine fisheries
produced domestic landings worth
$771 million dockside in 1988, a four
percent decrease in value from the
1987 level. The total yield of all these
fisheries also dropped, by 3%, to 660.8
thousand mt. This reduction occurred
because of a drop in finfish landings
which was not offset by an increase in
shellfish landings. Ex-vessel payments
for the 484 thousand mt of finfish de-
creased 11% to $288 million. Shell-
fish landings increased slightly to 177
thousand mt, bringing in $483 mil-
lion, a 1% increase in revenue for the
year.

A total of 1,968 vessels of five or
more gross registered tons (GRT)
participated in one or more of the
various ocean fisheries in the North-
east region, an increase of 71 vessels
over the previous year. The perform-
ance of vessels, grouped by predomi-
nant gear type, is discussed for the
New England and Mid-Atlantic-Che-.
sapeake arcas below.

NEW ENGLAND

In 1988, New England otter traw]
vessel landings were valued at $176.3
million, a 14% decrease from the pre-
vious year (Table C). This was based
on landings of 131.6 thousand mt,
down 7%. Revenue per vessel also
declined by 13% on average for the

Consequently, revenue per vessel
decreased between 12 % and 28 % for
all 3 vessel classes as reflected in
Figure D.

The total of operating, mainte-
nance and repair, labor, and fixed
costs was relatively stable between
1987 and 1988, rising only about 1%.
Nominal ex-vessel values and prices

"...1,968 vessels...participated in one or more of the

various ocean fisheries..."

918 (or 8 fewer) vessels participating
in the fishery, despite the fact that
landings per vessel remained fairly
steady (Table C). This drop in gross
revenue was uniform across the three
tonnage class categories, as illustrated
in Figure C.

In the scallop dredge fishery both
revenues and landings increased over
1987 levels: revenues by almost five
percent to $96.3 million, and landings
by 13 percent to 91.9 thousand mt.
The number of scallop dredge vessels
participating in the New England
scallop fishery increased by 25% as
38 additional vessels joined the fleet.

for the three most important shellfish
and nine most important finfish spe-
cies in New England is shown in Table
D. Ex-vessel prices declined, in gen-
eral, except for lobster and winter
flounder, which increased, and shrimp,
whose price remained unchanged
(Table D). The lower ex-vessel prices
coupled with the smaller landings per
vessel explains the dismal picture
portrayed in Figure C and D. The ex-
vessel price of sea scallop meats de-
creased slightly, by about 2% in 1988,
while landings stayed about one per-
cent higher than their elevated levels
of 1987 (Table D). For all other spe-
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Table C. New England fleet Jandings and revenue 1978-1988, vessels of 5 gross registered tons or more’

Total Landings
Total Revenue Total Per Vessel
Number Revenue Al Trips Landings Primary
of All Trips (1978 $) All Trips Gear Only
Year Vessels (million $) (million $) (1,000 mt) (mt)
All Vessels
1978 919 161.5 161.5 285.0
1979 1,153 194.9 175.2 2942
1980 1,316 212.0 167.9 328.2
1981 1,364 2429 174.2 3171
1982 1,376 261.6 176.8 380.6
1983 1,353 312.1 204.4 377.6
1984 1,423 286.5 179.9 355.6
1985 - 1,361 264.8 . 160.3 302.3
1986 1,254 285.2 169.8 2753
1987 1,333 324.2 186.2 277.6
1988 1,392 306.8 168.8 295.4
Otter Trawl Vessels
1978 650 106.4 106.4 191.7 228.7
1979 779 121.5 109.3 193.5 199.4
1980 902 136.2 107.8 215.7 189.4
1981 922 156.5 1123 209.5 181.4
1982 1,010 188.7 127.5 257.3 187.9
1983 996 2004 131.2 230.9 186.9
1984 1,021 192.2 120.7 216.6 166.2
1985 972 180.6 109.3 177.9 1479
1986 '894 '185.7 110.5 147.1 146.1
1987 926 204.8 117.6 1414 120.9
1988 918 176.3 97.0 131.6 119.7
Scallop Dredge Vessels
1978 132 46.5 46.5 68.4 477.0
1979 201 61.6 55.4 71.5 322.0
1980 273 69.0 54.6 71.0 229.3
1981 292 91.1 ) 65.3 947 252.2
1982 191 727 49.1 79.2 315.2
1983 220 99.2 65.0 76.6 , 260.4
1984 213 80.2 50.4 57.8 2224
1985 170 61.1 37.0 47.7 247.8
1986 136 71.2 424 51.7 364.3
1987 153 92.1 529 81.2 488.9
1988 191 96.3 53.0 919 438.4

! Landings and revenue figures are total annual amounts, regardless of port of sale, for all vessels of § grt or more that sold at least one trip’s catch
in Maine, New Hampshire (1982 onward), Massachusetts, or Rhode Island. The deflated flgures are used to compare revenue over several years
and are expressed in 1978 dollars (CPI 1978=100).

cies except lobster, the landed values
decreased from 1987 to 1988, as prices
and landings both declined.

IMPORTS

Table E shows the volume of

New England imports of selected fish-
ery products and selected species from
Canada and all other sources. The
selected species, including cod, cusk,
hake, haddock, pollock, ocean perch,
halibut, turbot and other flatfish ac-
count for 77%(686 thousand mt) of

the total imported volume of all spe-
cies and all product forms in 1988.
This represents a 14% reduction from
the 1987 level of 798 thousand mt.
In 1988, the volume (live weight
equivalent) of all product forms of
finfish imports to New England from
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Figure C. Deflated (adjusted) gross revenue per vessel by tonnage class for those vessels using otter trawl gear and landing the catch
in a New England port at least once during the year. All revenue, regardless of whatever gear was used or wherever catches were sold,
is included. Revenue adjusted by the Consumer Price Index (CPI) with 1978 as the base year.
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Figure D. Deflated (adjusted) gross revenue per vessel by tonnage class for those vessels using scallop dredge gear and landing the
catch in a New England port at least once during the year. All revenue is included, regardless of what gear was used or where catches

were sold. Revenue adjusted by the CPI with 1978 as the base year.

7004
\
\
8004 .
\
500 \
] . .
w 151-2500 GRT
o \ ’\ -
S 4004 \ 4 \ 4 N
&) \ \ o e - — — / \ / )
< . /
= 3004 \ T~ P
(o} . . .
pat 3 '/ \_\ ‘/ \
200- \ 51-150 GRT .~ Ny
. . \ - " .
100
——\_’_\/\ 5-50 GRT
, SRl
0 T : T '
78 80 82 §4. és 38




Page 15

Table D. New England landings (1,000 mt), ex-vessel values (million $), and prices ($/1b) of species of major importance,
1978-1988! .

Ex-Vessel Ex-Vessel Ex-Vessel
Landings Value Price Landings Value Price Landings Value Price
Lobster Scallop Meats Cod

1978 149 611 1.86 79 443 2.53 390 213 0.25
1979 16.1 68.4 1.92 74  55.2 3.39 44.1 28.2 0.29
1980 16.1 71.8 2.02 7.7  65.5 3.85 536 319 0.30
1981 163 821 2.29 88 794 4.06 45.3 32.8 0.33
1982 169 850 2.28 72 572 ‘3.61 472 371 0.36
1983 19.1 100.7 2.39 63 779 557 50.7 375 0.34
1984 188 107.0 2.58 50 625 5.63 435 356 0.37
1985 19.0 1024 2.44 4.6 50.0 4.90 373 34.7 0.42
1986 19.6 1122 2.59 52 600 5.28 275 35.7 0.59
1987 194 1245 291 82 806 443 26,6  43.7 0.75
1988 205 1336 296 ' 83  80.0 4.35 342 423 0.56

Yellowtail Winter Flounder Pollock
1978 11.2 149 0.61 10.7 10.4 0.44 17.7 6.6 0.17
1979 15.5 17.3 051 114 9.3 0.40 155 6.6 0.19
1980 184 19.1 047 15.5 12.0 0.35 18.0 7.2 0.18
1981 144 15.8 0.50 174 = 162 042 16.9 85 $0.23
1982 201 245 0.55 13.7 14.5 0.48 14.2 7.0 0.22
1983 314 338 0.49 14.1 15.2 0.49 14.0 54 0.17
1984 164 264 0.73 135 202 0.68 17.9 6.4 0.16
1985 10.7 19.6 0.83 9.7 18.5 0.86 19.7 7.0 0.16
1986 10.1 20.5 0.92 72 160 1.01 24.7 14.0 0.26
1987 74 204 1.25 81 216 1.21 207 179 0.39
1988 50 130 119 74 199 1.22 150 111 0.33

Fluke Haddock Shrimp
1978 2.1 36 077 179 127 032
1979 1.9 31 0.73 190 177 0.42 0.5 0.3 0.32
1980 0.7 1.5 0.91 250 214 0.39 0.3 0.5 0.65
1981 1.7 3.6 0.94 250 220 0.40 1.0 1.4 0.63
1982 3.0 55 0.81 203 220 0.50 1.5 20 0.59
1983 32 6.1 0.86 148 19.0 0.58 1.6 23 0.67
1984 2.8 6.3 1.03 11.8 184 0.71 32 35 0.49
1985 ‘ 4.5 10.5 1.06 6.5 13.5 0.94 42 40 0.44
1986 46 131 1.30 50 109 0.99 4.7 6.5 0.63
1987 _ 3.9 14.3 1.64 3.0 8.5 1.28 50 122 1.10
1988 ‘ 35 11.6 1.51 29 7.0 1.09 31 75 1.10

Whiting White Hake ' Redfish
1978 15.9 4.7 0.13 4.9 1.7 0.16 16.1 6.1 0.17
1979 73 2.8 0.17 40 1.5 0.17 15.4 7.2 0.21
1980 7.9 3.0 0.17 4.7 1.7 0.17 11.0 5.6 0.23
1981 9.2 39 019 55 23 0.19 84 53 0.28
1982 109 4.6 0.19 6.2 2.4 0.18 85 52 0.27
1983 11.7 3.8 015 - 6.4 2.2 0.19 6.0 35 0.26
1984 15.0 42 0.13 6.8 2.6 0.17 5.6 36 0.29
1985 14.1 5.4 0.17 74 33 0.21 4.4 3.2 0.33
1986 14.2 59 0.19 6.6 49 0.34 3.0 32 0.48
1987 11.7 7.4 0.29 6.1 55 0.41 1.9 2.7 0.64
1988 11.4 55 0.22 54 3.6 0.30 1.1 1.5 0.62

1 Note: Includes fish landed in the states of Connectlcut, Massachusetts, Rhode Island, New Hampshire, and Maine for both domestlc and non-
domestlc stocks.



Page 16

Table E. New England imports (1,000 mt) of selected fishery products from Canada and all other sources, 1978-1988!

Other
Cod Groundfish Flatfish Total Finfish Scallops
Year Canada Other Canada Other Canada Other Capada  Other Canada Other
1978 151 284 93 151 87 39 331 474 10.7 0.7
1979 204 229 92 153 88 28 384 410 83 0.8
1980 199 161 72 115 71 9 342 285 6.6 1.0
1981 233 157 114 109 96 7 443 273 . 8.4 13
1982 154 157 105 138 72 14 431 309 6.6 1.1
1983 290 193 86 136 60 8 436 337 59 2.0
1984 279 195 93 122 68 16 440 333 38 34
1985 276 189 97 117 67 26 440 332 51 19
1986 302 190 101 115 63 20 465 325 5.8 2.1
1987 309 - 173 109 114 73 20 491 307 6.6 20
1988 289 154 86 97 54 6 429 257 7.6 2.6

! Product forms Include whole frozen, frozen blocks, and fresh and frozen fillets. Groundfish are cusk, hake, haddock, pollock, and ocean perch.
Flatfish include halibut. Finfish weights are expressed in llve welght equivalents and scallops in meat welghts.

Canada and all other sources decreased
17 percent from 1,071 to 890.8 thou-
sand mt. The value of total imports
dropped from $1.2 billion to $973.9
million. Cod products dominated these
finfish imports with 50% of the vol-
ume and Canadian cod accounted for
65 percent of that specie’s imports.
Imports of scallop meats increased
significantly (19%) from both Canada
and other sources to 10.2 thousand mt
in 1988.

The market share of edible fish-
ery product imports coming into New
England from Canada rose from 63%
to 68% of the total between 1987 and
1988. In spite of the market share
increase, the value of Canadian im-
ports decreased by $104.5 million, to
$891.7 million. Imports from the rest
of the world declined in value by
$155.6 million, to $421.3 million. New
England imports from Canada are pre-
dominantly composed of finfish prod-
ucts (67%) valued at $595.2 million.
Other Canadian imports include lob-
ster products (20%) valued at $179.4
million, scallop products (8.3%) val-
ued at $73.8 million, crab products
(3.2%) valued at $28.7 million, and
other fishery products (1.6%) valued
at $14.5 million.

The total value of edible fish
product imports to the Northeast re-
gion declined by $381.8 million to
$2.4 billion, comprising 45.5% of to-
tal U.S. imports. The decline occurred

across all principal sources, including
Canada, at $932.1 million, the Euro-
pean Economic Community, at $200.2
million, Iceland, at $164 million,
Norway, at $144 million, Japan, at
$88.7 million, and the Korean Repub-
lic, at $100 million.

Even though, as in 1987, almost
37%of the Northeast region’s expen-
ditures on imports of edible fish was
spent on shellfish products, total
imports of these products declined in
volume by 39.1 thousand mt and $144
million in value. Of significance to
the region’s fisheries were imports
from all sources of 49.8 thousand mt
(L.w.e.) of lobster worth $302.1 mil-
lion, 13.6 thousand metric tons (l.w.€)
of crab products worth $42.4 million
and 3.6 thousand metric tons (L.w.e.)
of clam products worth $6.6 million

(Table F).

MID-ATLANTIC AND
CHESAPEAKE

As in New England, the Mid-
Atlantic and Chesapeake shellfish
fisheries were responsible for a greater
percentage of industry revenue than
were those for finfish. Inshore and
offshore finfish landings decreased
nine percent between 1987 and 1988
to 294 thousand mt and their value de-
creased 7% to $90.5 million. Inshore
and offshore shellfish landings

dropped slightly to 108 thousand mt,
while value decreased similarly to
$187 million.

Overall, the Mid-Atlantic and
Chesapeake fisheries experienced a
decrease in gross revenue of 2.5%.
Revenues increased in the otter trawl
and surf clam and ocean quahog fleets
but dropped in the scallop dredge fleet
(Table G). However,- the scallop
dredge fleet continued to generate the
highest revenue in the area, followed
closely by otter traw] vessels, and then
surf clam and ocean quahog vessels.

Otter trawl receipts per vessel fell
an average of one percent over the
past year while landings per vessel
rose three percent to 132 metric tons.
Landings and revenue generated by
the scallop dredge fleet decreased
(Table G) by 10 percent and five per-
cent, respectively, from 1987 levels.
Ex-vessel value and prices for the
most important shellfish and the two
most important finfish species in the
Mid-Atlantic and Chesapeake are
shown in Table H. The price per
pound of scallop meats rose by four
percent but still resulted in decreased
total revenue due to the reduced land-
ings. '

The surf clam and ocean quahog
fishery experienced a slight increase
in nominal revenues, but landings were
off by two percent (Table G). The
gross revenue per vessel for all three
vessel classes is illustrated in Figure
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Table F. Northeast Region imports (1,000 mt ) of selected fishery products from all sources, 1978-1988!

Lobster Products Clam Products Crab Products

Year Quantity (1,000 mt) Value Quantity Value Quantity . Value
Live Other Total (million $) (1,000mt)(million $) (1,000 mt)(million $)

1978 5.5 431 48.6 175.3 : 13 19 12.6 20.6
1979 6.5 41.6 48.1 182.4 11 1.8 10.7 16.7
1980 54 323 37.7 156.5 23 37 9.8 16.9
1981 71 346 41.7 197.8 5.0 6.1 20.2 342
1982 7.7 325 40.2 204.8 7.3 8.9 26.4 57.4
1983 9.2 333 42.5 202.9 6.7 8.7 28.2 71.8
1984 10.6 39.7 50.3 250.4 57 96 - 24.3 84.4
1985 12.2 63.1 483 246.7 6.2 11.4 27.8 532
1986 13.1 358 489 252.5 6.6 131 ‘ 247 63.7
1987 14.0 388 52.8 330.1 5.8 11.2 15.5 45.4
1988 13.9 359 49.8 302.1 3.6 6.6 13.6 42.4

! Lobster quantities are live welght equivalent and include lobsters in alrtight contalners, rock lobster tails, and other products. Clam and crab
products are expressed in live welght equivalents

Table G. Mid-Atlantic and Chesapeake landings (1,000 mt) and revenue (million $), 1978-1988, vessels of 5 gross registered tons or

more!
Total Total Revenue Total
Number Total Revenue Total Number Revenue Al Trips  Landings
of - Revenue All Trips  Landings of All Trips (1978 dollars) All Trips
Year Vessels All Trips (1978 $) All Trips vessels
All Vessels Surf Clam and Quahog Vessels
1978 392 475 47.5 475 96 126 126 42.1
1979 478, 53.6 48.2 482 90 14.0 12.6 40.6
1980 441 49.0 38.8 38.8 64 12.1 9.6 106.7
1981 598 66.8 479 479 135 213 153 1524
1982 585 88.2 59.6 288.3 C 134 374 252 2324
1983 652 116.5 76.3 313.7 128 33.0 21.6 241.5
1984 661 . 124.5 78.2 368.2 138 46.3 29.1 295.8
1985 618 106.5 64.5 370.9 138 48.6 29.4 3223
1986 652 121.1 72.1 369.9 142 48.4 28.8 311.8
1987 643 129.2 742 384.1 136 393 22.6 3104
1988 658 1259 693 375.9 133 39.7 219 304.8
Otter Trawl Vessels : Scallop Dredge Vessels

1978 146 13.2 13.2 21.6 75 16.4 16.4 25.6
1979 177 1.9 15.2 253 124 220 198 26.0
1980 166 152 12.0 23.9 130 21.5 17.0 23.2
1981 225 195 140 25.6 134 23.0 16.5 23.5
1982 243 28.0 18.9 40.0 83 222 15.0 229
1983 273 40.4 26.4 42.2 120 46.6 30.5 35.6
1984 . 290 36.9 23.2 50.0 122 42.3 ' 26.6 36.0
1985 265 - 28.0 16.9 290 92 29.9 18.1 25.5
1986 288 375 223 40.2 92 35.9 214 28.9
1987 294 40.3 231 375 98 50.3 28.9 479

1988 - 328 445 245 433 ' 106 479 26.4 429

! Landings and revenue figures are total annual amounts, regardless of port of sale, for all vessels of S grt or more than sold at least one trip’s catch
in New York (1986 onward), New Jersey, Maryland (September 1981 onward). The deflated figures are used to compare revenue over several
years and are expressed in 1978 dollars (CPI = 100).
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E. Surf clam and ocean quahog value, Figure E. Deflated (adjusted) gross revenue per vessel by tonnage class for those vessels

and nominal and deflated prices for using surf clam and ocean quahog gear and landing the catch in a Mid-Atlantic or Che-
the entire Northeast region are listed sapeake port at least once during the year. All revenue, regardless of what gear was
in Table I. Ocean quahog prices in- used or where catches were sold, is included. revenue adjusted by the Consumer Price

creased significantly in New England Index (CPI) with 1978 as the base year.

and New York, generating $1.9 mil-

lion in value. The dramatic price rise 400
in the New England area was due to
the discovery of new beds off the coast .
of Maine consisting of higher priced 1N
cherrystones and littlenecks. In the 300 / \\ 151-2500 GRT
southern part of the region, quahog ! \ PN
prices remained constant while reve- ! e AN
nue dropped. Surf clam prices stayed P T~ \ ,' -
fa.lrly constant across the entire re- & / \ | 51-150 GRT
gion. gL W01y vy /\\
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Table H. Mid-Atlantic and Chesapeake landings (1,000 mt) , ex-vessel values (million $) and prices ($/Ib)of species of
major importance ,1978-1988

Year Landings Value Price Landings Value Price Landings Value Price
Scallop Meats Fluke Tilefish
1978 58 310 3.20 6.3 8.2 0.58 29 34 0.54
1979 6.1 437 3.20 88 102 0.53 32 4.3 0.60
1980 47 400 3.89 7.2 8.4 0.53 35 59 0.77
1981 27 242 4.09 4.6 6.9 0.68 1 6.2 0.92
1982 1.8 157 3.93 4.9 7.9 0.72 1.9 4.1 1.01
1983 26 317 5.63 7.0 9.8 0.64 1.8 44 1.12
1984 21 316 5.35 87 125 0.65 1.9 43 1.02
1985 21 219 4.64 62 128 0.93 1.7 44 1.21
1986 30 293 4.46 49 131 1.19 1.8 4.7 1.10
1987 49 423 3.88 61 179 1.34 29 7.4 1.14
1988 46 407 4.04 80 217 1.22 1.2 4.8 1.79

! Mid-Atlantic landings include those landings for the states of Delaware, New Jersey, and New York. Chesapeake landings Include those landings
for the states of Maryland and Virginia.
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Table I. Northeast region surf clam and ocean quahog ex-vessel values (mllllon $), prices ($/1b) and deflated prices (p),
1978 $/1b), 1978-1988"

New England and New York Chesapeake and New Jersey
(0-3 miles from shore) (3-200 miles from shore) (0-3 miles from shore) (3-200 miles from shore)
Year Value Price p Value Price p Value Price p Value Price p
Surf Clam Meats

1978 13 0.37 037 - - - 1.7 035 035 18.1 0.58 0.57
1979 11 048 043 * 0.47 043 1.2 034 030 169 059 053
1980 1.0 042 0.33 - - - 03 035 0.28 179 052 041
1981 1.1 039 028 - - - 20 034 024 204 055 039
1982 2.6 0.49 0.33 - - - 24 032 0.22 20.9 0.57 038
1983 16 047 031 14 048 0.32 25 033 022 194 046 030
1984 1.3 044 027 33 043 0.27 56 045 0.28 241 051 032
1985 45 045 027 37 052 031 54 051 031 253 052 032
1986 54 041 024 31 052 031 55 054 032 272 058 035
1987 16 040 023 22 048 028 34 043 025 208 047 0.27

1988 1.6 043 024 2.5 048 0.26 31 043 024 220 046 025
Ocean Quahog Meats

1978 08 029 029 * 030 030 - - - 59 029 0229

1979 1.0 031 028 * 029 0.26 - - - 93 029 026
1980 1.0 031 024 0.1 033 026 - . - 91 030 022
1981 02 019 014 1.1 019 0.14 - - - 89 030 022
1982 02 038 026 1.2 038 026 . - - 95 030 021
1983 06 036 0.23 0.7 035 023 .- - - - 96 030 020
1984 09 036 022 02 . 035 022 e . . 107 030 0.19
1985 . . . 01 035 021 - - - 127 030 0.8
1986 . - - . 031 0.8 - - - 108 030 0.18
1987 - . - ’ 0.1 035 020 - - - 106 029 0.17
1988 1.5 056 031 04 097 053 - . - 83 029 0.16

! Deflated price (p) is the actual price paid which has been adjusted downward for Inflation using the consumer price index with 1978=100. A (*)
indicates that revenue is less than $0.1 million. A (-) Indicates (hat revenue was generated by too few vessels to be disclosed.
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AGGREGATE RESOURCE

TRENDS

The fishery resources off the
northeastern USA are harvested by a
variety of fishing gears, including
trawls, gill nets, traps, long lines, and
dredges. While each type of gear
takes a different mixture of species,
few fishermen target exclusively one
species. The degree of mixture in the
catches varies among the types of gear
used in different areas. In addition,
there are predatory and competitive
relations among many of the fishery
TESOUrCes.

These relationships result in sig-
nificant interactions among gear types,
termed technical interactions, and
among some species, termed biologi-
cal interactions. Management of fish-
ing activity in this region is substan-
tially more complex because of these
two types of interactions. This com-
plexity is reflected, for example, in
the structure of some of the fishery
management plans (FMPs). The
groundfish resources are managed in
the northern portion of the northeast-
ern U.S. under the Multispecies FMP.
Several pelagic fisheries in the south-
ern portion of the region are managed
in one plan, the Squid, Mackerel, and
Butterfish FMP. Further, there is in-
terest in expanding the Summer Floun-
der FMP to include black sea bass and
scup.

While much of the stock assess-
ment advice required for managing
these fisheries involves knowledge of
the dynamics of individual popula-
tions of each species; there is an in-
creasing recognition of the need to
consider information on fishery re-
source abundance on a more aggre-
gated level to fully understand the
dynamics of the fisheries as a whole.
In this section, resource trends are
presented for several of the fishery
resources in aggregate form to illus-
trate major changes in the fishery
ecosystems off the northeastern USA.

Two sources of data are available
for measuring the trends in aggregate
resource abundance: (1) research
vessel trawl survey data, and (2)
commercial traw] catch and effort data.
While neither data source completely
reflects the changes in all fishery re-
sources, both provide information that
is useful in interpreting changes in
fishery resources and fishing activity
in recent years.

RESEARCH VESSEL
TRAWL SURVEY DATA

The Northeast Fisheries Center
has conducted an intensive bottom
trawl survey program off the north-
east USA for more than 25 years. An
autumn survey has been conducted
annually since 1963; a spring survey
was initiated in 1968, and summer and
winter surveys have been conducted
intermittently. These surveys have
employed standard gear and sampling
procedures following a stratified-ran-
dom sampling design and thus pro-
vide a valuable time series of data for
monitoring resource trends. Since
bottom-tending gear is used, the data
are most appropriate for demersal
species, although reliable indices of
abundance have been developed for
some pelagic species as well.

Four groups of species are considered:

1. Principal groundfish and floun-
ders, including demersal species
such as Atlantic cod, haddock and
yellowtail flounder, that have sup-
ported important traw] fisheries.

2. Principal pelagics (Atlantic her-
ring and Atlantic mackerel).

3. Other finfish, including a variety
of demersal and pelagic species
that are collectively of consider-
able economic importance.

4. Skates and spiny dogfish, which
have been of minor commercial
importance but are a major com-
ponent of the total finfish biomass.

For each of these groups, an ag-

gregate index of abundance has been
developed to monitor resource trends.
Autumn survey data (stratified mean
catch per tow, kg) were used for prin-
cipal groundfish and flounders and for
other finfish, while spring survey data
were used for principal pelagics and
for skates and spiny dogfish. Foreach
group of species an aggregate index of
abundance has been computed as the
sum of the individual stratified mean
catch per tow values, smoothed to
compensate for between-year variabil-
ity using a first order autoregressive
model. No adjustments have been
made for differences in the vulnera-
bility of each species to the traw] gear,
so the overall index in each case tends
to reflect trends in abundance of those
species within each group that are
most vulnerable. However, vulnera-
bility to the gear is not thought to
change markedly over time, so the
aggregate indices derived from these
data appear to provide a useful gen-
eral index of overall resource trends,
although they are weighted toward
certain species.

SUMMARY OF TRENDS

Principal Groundfish and
Flounders

This group includes important
gadoid species (Atlantic cod, haddock,
redfish, silver and red hake, and pol-
lock) and several flatfish (yellowtail
flounder, summer and winter floun-
der, American plaice, and witch floun-
der). The combined index for this
group declined almost continually




"Pronounced declines
in abundance occurred
for many species-stocks
in this group, notably
Georges Bank haddock,
most silver and red hake
stocks, and most flatfish -
stocks.”

between 1963 and 1974, reflecting
substantial increases in exploitation
associated with the advent of distant-
water fleets (Figure F). Pronounced
declines in abundance occurred for
many species-stocks in this group,
notably Georges Bank haddock, most
silver and red hake stocks, and most
flatfish stocks. By 1974, indices of
abundance for many species had
dropped to the lowest level since the
survey was started.

Partial resource recovery occurred
during the mid-to-late 1970s. This has
been attributed to reduced fishing
effort associated with increasingly re-
strictive management under the Inter-
national Commission for the North-
west Atlantic Fisheries (ICNAF) dur-
ing the early 1970s and implementa-
tion of the Magnuson Fishery Conser-
vation and Management Act
(MFCMA) in 1977. Cod and haddock
abundance increased markedly; stock
biomass of pollock increased more or
less continually, and recruitment and
abundance also increased for several
flatfish stocks. The aggregate index
peaked in 1978. Subsequently, the
combined index has decreased stead-
ily with marked declines in catch per
tow for individual species; 1987 and
1988 values were the lowest in the
time series. Since 1985, survey catch
per tow values for individual species
within this group have either declined
further or have fluctuated about a low
level.

FITTED MEAN WEIGHT/TOW INDICES
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Figure F. Trends in indexes of aggregate abundance (catch in weight per survey traw]
haul) for four species groups, reflecting the major changes in fishery resources in
recent decades.
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Other Finfish

This group includes a number of
demersal and pelagic species that are
taken in directed fisheries or are im-
portant in mixed fishery situations.
The combined index for this group
(Figure F) includes data for 10 demer-
sal species (white hake, cusk, croaker,
black sea bass, scup, weakfish, spot,
wolffish, ocean pout, and goosefish)
and five pelagic species (alewife,
blueback, shad, butterfish and blue-
fish). Landings for many of these
species have been small although their
combined contribution to USA com-
mercial and recreational harvests has
been significant.

The aggregate index for this group
‘was relatively stable from 1963 to
1970 and then increased to peak levels
from 1977 to 1980, reflecting unusu-
ally high survey catches of Atlantic
croaker and spot and strong recruit-
ment of butterfish from the 1979 and
1980 year classes. Survey catches in
1982 were anomalously low for a
number of demersal species for un-
known reasons. Strong 1983 and 1984

butterfish year classes contributed to -

the 1985 peak. The index has since
declined, reflecting declining abun-
dances for almost all species in the

group..

Principal Pelagics

Abundance of Atlantic herring

‘and Atlantic mackerel has been moni-

tored using spring survey data; an
aggregate index is given in Figure F.
In general, survey catch per tow data
for these species have been more vari-
able than those collected for principal
groundfish and flounders, although
the aggregate index is adequate to
depict overall trends. This index
declined to minimal levels in the mid-
1970s, reflecting pronounced declines
in abundance for both herring and

mackerel (including the collapse of .

the Georges Bank herring stock). This
has been followed by an increasing
trend that has accelerated in recent
years; index values for 1987-88 were
among the highest observed in the

"..commercial catch at
age data indicating re-
covery of both the Gulf
of Maine herring stock
and the Northwest At-
lantic mackerel stock."

series, reflecting pronounced increases
in survey catches of both species. This
trend is corroborated by virtual popu-
lation analysis (VPA) of commercial
catch at age data indicating recovery
of both the Gulf of Maine herring
stock and the Northwest Atlantic
mackerel stock.

Skates and Spiny Dogfish

The remaining aggregate index
includes data for two important re-
source components, spiny dogfish and
skates, which are most effectively
monitored using spring survey data
(Figure F). Spiny dogfish and seven
skate species - little, winter, thorny,
smooth-tailed, leopard, briar and
barndoor -are included in this index.
The continued increase in this index
since the late 1960s reflects major
changes in relative abundance within
the finfish species complex, with in-
creasing abundance of species of low
commercial value. Recent survey
catches of both dogfish and skates
have been among the highest observed.
These increases in dogfish and skate
abundance, in conjunction with the
decreases in principal groundfish and
flounder abundance, has resulted in
the proportion of trawl survey catches
on Georges Bank of dogfish and skates
increasing from roughly 25% by
weight in 1963 to nearly 75% in recent
years. ‘

"Recent survey catches
of both dogfish and
skates have been
among the highest ob-
served."

COMMERCIAL TRAWL
CATCH AND EFFORT
. -DATA

- Commercial trawl landings and
effort data collected by NEFC using
dock-side interviews and weigh-out
reports have been collected consis-
tently since implementation of the
MFCMA. Because of the mixed-spe-
cies nature of this fishery throughout
most of the region, the relationship
between the amount of nominal fish-
ing effort and the landings of individ-
ual species or stocks is complex. While
simple indices based on total landings
and effort will not directly reflect the
abundance of any one species, such
indices do provide useful measures of
aggregate abundance that appear to
reflect general overall trends, although
increases in the efficiency of fisher-

‘men over time generally results in

underestimates of the magnitude of
change. ‘

Indices of multispecies-CPUE were
derived by aggregating trawl landings
and effort data for three major fishery
assessment areas:

1. Gulf of Maine (GM)

2. Georges Bank (GB) .

3. Northern Mid-Atlantic Bight (N.
MA; comprising the area from Cape
Cod through New Jersey)

Nominal fishing effort was stan-
dardized to account for variability in
the size composition of trawl vessel
fleets in the three regions, and the
changes in fleet compositions over
time. Data collected prior to 1976
were not included because of the prob-
lems of standardizing foreign fishing
effort, and because complete trawl
fishing effort data were not available
for the more southern ports. Fishing
effort was standardized to the per-
formance of a class 3 trawler fishing
on Georges Bank. Appropriate weight-
ing coefficients for smaller- and larger-
sized vessels were then applied to
derive single estimates of total stan-
dardized fishing effort by sub-area.

Total landings of all finfish and
invertebrate species caught by trawl-
ers were aggregated over all vessel



"...vessels have become
larger, with more power-
ful engines, larger nets,
and more sophisticated
electronic equipment..."

size classes (Figure G). These land-
ings peaked in 1983 at 186,000 mt,
and declined steadily to 112,000 mt in
1987 and 1988, a decrease of 40%.
Landings in 1988 were approximately
equal to the 1976 and 1977 totals.
Nominal fishing effort in terms of
number of days fished (Figure G)
nearly doubled from roughly 25,000
standard days in the 1976-78 period to
roughly 48,000 in 1985. Subsequently,
effort declined slightly, and has re-
mained relatively constant since 1986.

. The total increase in the effect of
fishing has been greater than indi-
cated by these increases in days fished,
however, because the fishing power
of individual vessels has increased as
vessels have become larger, with more
powerful engines, larger nets, and
more sophisticated electronic equip-
ment.

The total landings (mt) divided
by the total standardized effort (days
fished, DF) for all three regions com-
bined is a catch per unit effort (CPUE)
index reflecting the major changes in
aggregate species abundance (Figure
G). This index rose from 4.2 in 1976,
held roughly steady from 1977 to 1980,
but has since declined steadily and
dramatically by about 50% to 2.5 in
1987. The 1988 index was nearly
identical to that for 1987. The changes
in this CPUE index are similar to
those observed in the research trawl
data for principal groundfish and floun-
ders, with an initial rise and subse-
quently a major decline. The trend in
this CPUE index is markedly different
from the research trawl data for pe-
lagic species and for other finfish, as
might be expected given the nature of
the trawl fishery. This CPUE index
may, however, underestimate the ac-
tual declines in abundance of demer-
sal species because of increasing fleet
efficiency. Also, this index includes
species not included in the principal
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Figure G. Total trawl catch (mt), standardized trawl fishing effort (days fished), and
catch divided by effort (CPUE, mt/DF) since the introduction of the MFCMA in 1976,
reflecting major changes in trawl fishing activity and aggregate resource abundance.
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groundfish trawl index species that Figure H. Total trawl catch (mt), standardized fishing effort (days fished), and catch
have remained at relatively high stock divided by effort (CPUE, myDF) since 1976, for three regions, reﬂectmg major
sizes, such as butterfish and mackerel. changes in trawl fishing activity and aggregate resource abundance.

The same general trends in catch,
effort, and CPUE are apparent in the
data when treated separately for the

three assessment regions (Figure H). —~ 100
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clined by 50% from its 1982 peak. 75 77 9 8 83 85 87
The CPUE index continued to decline : YEAR
in the Gulf of Maine, falling 8% over
the 1987 level, but increased 5% and
14% on Georges Bank and in southern
New England, respectively.
During the period covered in these
analyses, the species composition of
landings changed dramatically for
most vessel size classes and areas. In
the Gulf of Maine, landings of cod,
redfish, and flounders have declined.
Currently, pollock, silver hake, and
shrimp predominate in the landings. -
On Georges Bank, haddock and yel-
lowtail flounder stocks have declined
and are a small fraction of overall
catches, which are primarily cod,
winter flounder, and windowpane
flounder. In the Northern Mid-Atlan-
tic Bight, catches are generally highly



mixed, but several trends are notable.
Yellowtail, winter, and summer floun-
der catches have declined relative to
other species such as Loligo squid,
butterfish, and silver hake.

CONCLUSIONS ABOUT
RESOURCE ABUNDANCE

Both the research trawl data and
the aggregate trawl fishery data sug-
gest major changes in the abundance
of resources in the Northeast Atlant‘ic,
especially since the implementation
of the FCMA in 1976. Increases in
abundance of groundfish and floun-
ders associated with the reduction of

reduced by international and domes-
tic management actions. Subse-
quently, decreases in abundance be-
gan in the early 1980s while fishing
effort continued increasing. Fishing
intensity appears to have been the
principal cause of changes in resource
abundance. Decreases in fishing ac-
tivity allowed more fish to survive and
grow in the late 1970s, indicating the
intensity of and significance of fish-
ing activity on determining resource
abundance. Record increases in fish-
ing effort continuing through the 1980s
have reduced several strong year
classes before they were able to
achieve full growth and reproduce.
Continued high fishing effort has
repeated this pattern, with several spe-

"Abundance of groundfish and flounders...are at his-

torically low levels."

foreign fishery effort during the mid-
1970s were followed by increases in
domestic fishing effort and landings.
Abundance of groundfish and floun-
ders started declining after 1978, and
currently are at historically low lev-
els. Abundance of other finfish has
fluctuated widely, while that of the
principal pelagics has increased stead-
ily in recent years. More recently, the
Georges Bank herring stock appears
to be recovering. Trawl fishing effort
increased steadily through 1985, and
remains at near record high levels.

Total trawl catches increased until -

1983, and have subsequently declined
to levels comparable to those seen in
1976 despite the great increase in fish-
ing effort. These major changes in the
fisheries have included extensive
changes in the species composition of

the catches, with shifts to previously’

less-desirable species. At the same
time, major increases in the abun-
dance of nontarget species such as
spiny dogfish and skates, have oc-
curred. ‘

It appears that most of the changes
in resource abundance described above
are directly related to changes in fish-
ing mortality. For example, increases
in abundance occurred from 1975 to
1978 when fishing effort was being

cies being represented by only one or.

two age groups at present.

Factors other than fishing effort
may have played a role in these
changes, as, for example, in years
when exceptionally strong or weak
recruitment occurred for some spe-
cies. However, there is little evidence
of long-term climatic changes that
might have affected the recruitment
of several species simultaneously as
would be necessary to cause declines
in abundance of the magnitude appar-
ent in these data. Similarly, there is
little suggestion that environmental
contamination has played a signifi-
cant role in these changes in resource
abundance because comparable de-
creases have been seen in all three

regions even though pollution levels.

vary greatly. The effects of pollution

are limited to near shore regions, while -

fish abundance has declined in all
areas.

Increased fishing effort in the
three regions has resulted in elevated

. fishing mortality (exploitation) rates

on the target species. Up to 70% of
some harvestable stocks are removed
by fishing each year. The high rates of
population removal can result in two
effects:
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1. Catching young, fast growing fish
which may result in decreased ag-
gregate yield in weight from a par-
ticular group of recruits

2. Reducing the total level of adult
biomass to the point that too few
young fish result from each year’s
spawning

The elevated levels of fishing
mortality clearly have resulted in the
first problem. Total catch has been
less than what is possible because
exploitation rates for many species
are far in excess of the levels that
result in maximum yield per recruited
fish. Recent analyses of the relation-
ship between the production of young
fish and adult spawning biomass sug-
gest that the second problem is also
occurring. Present fishing mortality
rates do not allow sufficient young
fish to be produced to maintain their
populations at even their current low
abundance levels. ‘

While the causes of the changes
in resource abundance shown by the
indices of aggregate abundance de-
scribed here are not completely un-
derstood, fishing is probably the ma-
jor cause. Climatic or environmental
changes of sufficient magnitude to
cause simultaneous changes in all of
these stocks are not apparent. The

"..there is little evidence
of long-term climatic
changes that might have
affected the recruitment

. of several species simul-
. taneously as would be

necessary to cause de-
clines in abundance of
the magnitude apparent
in these data."

amount of fishing has increased mark-
edly, exceeding levels producing
maximum catch per recruit, and for
several species exceeds those levels
that allow recruitment sufficient to
maintain spawning stock size. While
further research is needed, especially
in terms of the possible effects of
environmental or climatic changes,



Page 26

the changes that have occurred fol-
lowing a decline in fishing in the mid-
1970s and a subsequent doubling in
the amount of fishing, are consistent
with similar changes that were clearly
seen when fishing effort in the North
Sea declined during and then increased
after World Wars I and II. The mes-
sage that was clear then is no less clear
today: reduced fishing would result in
an increased abundance of fishery
resources.

For further information

NEFC. 1987. Status of mixed demer-
sal finfish resources in New Eng-

.‘-
%

"...reduced fishing would result in an increased abun-

dance of fishery resources."

land and scientific basis for man-
agement. Woods Hole, MA: NMFS,
NEFC. Laboratory Reference
Document 87-08. 105pp. Avail-
able from: Northeast Fisheries
Center, Woods Hole, MA.

NEFC. 1989. Report of the Eighth
Stock Assessment Workshop.
Woods Hole, MA: NMFS, NEFC.
NEFC Reference Document 89-08.
Available from: Northeast Fisher-
ies Center, Woods Hole, MA.

NEFMC. 1988. An assessment of the

effectiveness of the Northeast
Multispecies Fishery Management
Plan with recommendations for plan
and management system improve-
ments. Saugus, MA. 40 p. Avail-
able from: New England Fishery
Management Council, Suntaug
Office Park, 5 Broadway (Rte. 1),
Saugus, MA 01906.

Smith, T.D. 1988. Stock assessment

methods: the first fifty years. In:
Gulland, J.A,, ed., Fish population
dynamics. 2nd ed. pp. 1-33. New
York: John Wiley & Sons Ltd.
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SPECIES SYNOPSES

The synopses of information on the status of the stocks of the 33 species or groups of species presented in this section
are based on commercial and recreational fishery data and on research survey data, as described in the Introduction to this
report. The synopses are arranged by the major groups described in the introduction (principal groundfish, flounders, other
groundfish, principal pelagics, invertebrates.) Each synopsis briefly reviews the biology of the animals and the general
nature of the fishery, summarizes recent catch statistics and research survey results, indicates the general status of the target

“stocks, and where possible, predicts future stock status for possible developments within the fishery.

For each stock or species a summary table! of catch statistics is included, along with one or more graphs showing how
landings and, stock abundance have varied over time. The measures of stock abundance used include trawl survey catch
per tow, estimated stock biomass from virtual population analyses, and catch per unit of fishing effort. References in the
text to catches or indices of abundance are usually to values given in these tables and figures, although some summary
statistics are given in the text for different areas, fishing gears, or data sources which are not in the tables and figures.

Catch statistics in the tables are given in thousands of metric tons, rounded to the nearest one hundred metric tons;
values less than 100 mt are indicated as <0.1. Values quoted in the text are also usually rounded to the nearest 100 mt when
greater than that value, and are rounded to the nearest 10 mt when less. Values smaller than 10 mt are indicated by a dash.
Values which are not yet available are indicated by N/A.

Many of the assessments relied on here are described in Northeast Fisheries CenterReference Documents listed at the
end of each species summary, which may be obtained upon request. The most recent complete assessment for each stock
is cited. Additionally, in recent years the NEFC has reviewed assessments of selected species-stocks in semi-annual work-
shops. The reports of those workshops are cited in the species synopses sections for those species that have been reviewed.

! The tables and figures in this section are labled vsing decimal notation by species and by table or figure within species. For example, Figure 7.3
Indicates the third figure for the seventh specles synopsis, yellowtail flonnder.
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1. ATLANTIC COD

The Atlantic cod, Gadus morhua,
is a demersal gadoid species distrib-
uted in the Northwest Atlantic from
Greenland to North Carolina. Cod are
omnivorous feeders and commonly
attain lengths up to 130 cm (51 in.)
and weights up to 25to 35 kg (S5t0 77
pounds). Maximum age is in excess
of 20 years, although young fish (ages
2 to 5) generally comprise the bulk of
the catch. Sexual maturity is attained
between ages 2 to 6; spawning occurs
during winter and early spring.

In US waters, cod are assessed as
two stocks: Gulf of Maine, and
Georges Bank and southward. Impor-
tant commercial and recreatjonal fish-
eries occur in both. The commercial
fisheries are conducted year-round
with otter-trawls and gill nets as pri-
mary gear. Recreational fishing also
occurs ‘year-round; peak activity oc-
curs during the late summer in the
lower Gulf of Maine, and during late-
autumn to early spring from Massa-
chusetts southward. )

USA commercial and recreational
fisheries for cod are managed under
the New England Fishery Manage-
ment Council’s Multispecies Fishery
Management Plan. Total cod land-
ings increased 28% in 1988 (42,700
mt to 54,700 mt). Ex-vessel value of

USA commercial cod landings de-
creased 3% in 1988 (26,500 mt worth
$43.7 million to 34,200 mt worth $42.3
million). '

GULF OF MAINE

Total nominal commercial catch
(USA and Canada) in 1988 was 8,100
mt, about the same as in 1987 (8,000
mt), and the second lowest annual catch
since 1974. The 1988 USA catch
(8,000 mt) was 6% higher than in 1987

(7,500 mt) but still the second lowest
in the past 14 years and less than 60%
of the peak 1983 catch (14,000 mt).
Reported 1988 Canadian landings were
130 mt, 73% lower than in 1987 (490
mt). Canadian landings during 1982
to 1988, however, should be consid-
ered tentative since substantial mis-
reporting of Canadian Scotian Shelf
landings as Gulf of Maine catch is be-
lieved to have occurred.

United States otter traw] fishing
effort in 1988 was the second-highest
ever and only 9% below the peak
1987 level. USA CPUE indices (catch

——

Long-term potential catch

Management

Status of exploitation

Proj. spawning stock
per recruit

Age at 50% maturity

Size at 50% maturity

Assessment level

M =0.20

F,, =015

Importance of recreational fishery

F,_=027 F

Gulf of Maine Atlantic Cod

10,000 mt

Major

Multispecies FMP

Over exploited

Below maintenance level

= 4.2 yrs (males)
3.8 yrs (females)
= 54 cm (21.3 in.) males
50 cm (19.7 in.) females
= Age structured

a 0.90

1988

i Preceding page blanﬂ




Page 30

per day fished) in 1988 were margin-
ally higher than the record-low 1987
levels. “Directed trips” (trips where
cod comprised 50% of more of the trip
catch, by weight), which accounted
for between 15 and 25% of the USA
catch in 1984-1987, accounted for

"...the overall stock is in
poor condition.”

35% of the 1988 USA total, the high-
est percentage since 1983.

Fishery age composition data
indicate that USA landings in 1988
were dominated by the 1984 and 1985
year classes. Otter trawl landings
accounted for 57% of the 1988 USA
Gulf of Maine cod catch (the lowest
percentage by otter trawls in the 1965-
1988 time series), while gill net land-
ings accounted for 42% (the highest
percentage by gill nets in the time
series).

NMEFS research vessel indices in
both the spring and autumn 1988 sur-
veys were much higher than in 1987
(the 1987 survey values were record-
lows) due to strong recruitment of the
1986 and 1987 year classes. The
number-per-tow indices in the spring
and autumn 1988 surveys were the
highest since 1981 and 1980, respec-
tively. Survey age composition data
for 1988 indicate that the 1986 year
class comprised about 35% of the total
population, by number. In terms of
weight, however, the 1984 and 1986
cohorts were_co-dominant, each ac-
counting for about 20% of the total
stock biomass. Results from the 1987
and 1988 State of Massachusetts in-
shore autumn surveys indicate that
recruitment of 1987 year class may be
outstanding. Catch-per-tow indices
of this cohort at age 0 and at age 1 were
the highest in the 11-year Massachu-
setts inshore survey time series.

Fishing mortality for all ages has
increased, with that for fully recruited
age groups (age 4+) increasing from
0.62 in 1982 to 1.00 in 1985, and
remained at this record-high level
during 1986 and 1987. A the begin-
ning of 1988, spawning stock biomass

Principal Groundfish

Long-term potential catch

Management

Status of exploitation
Projected spawning stockt
per recruit

Age at 50% maturity

Size at 50% maturity

Assessment level

M = 0.20 F,, =0.15

Importance of recreational fishery

Georges Bank

Atlantic Cod

= 35,000 mt-
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Multispecies FMP

Over exploited

= Below maintenance level

= 2.6 yrs (males)
2.9 yrs (females)
= 44 cm (17.3 in.) males;
51.5 cm (20.3 in.) females
= Age structured

F, =027  F,,=0.90

was only 40% of that in 1982 and at a
record-low level.

Although there are indications of
strong 1986 and 1987 year classes in
the population, the overall stock is in
poor condition. Fishing mortality in
1988 was three times larger than F__,
suggesting that the yield-per-recruit
could be increased markedly. Con-
tinuation of the present high fishing
mortality rate will preclude attain-
ment of the target percent spawning
stock potential (% MSP) management

Canadian 1988 landings totaled 12,700
mt, 7% more than in 1986, and the
highest annual catch since 1982.
USA commercial fishing effort
in 1988 attained a record-high level.
For the first time since 1982, USA
commercial CPUE indices increased.
Although still among the lowest val-
ues in the 1965-1988 time series, the
1988 CPUE indices for all trips catch-
ing cod were higher than the record-
low 1986 and 1987 values, while the
1988 CPUE indices for “directed trips”

“...some rebuilding in stock abundance and spawning
stock biomass occurred in 1988."

targets established for this stock, hence
increasing the possibility of poor re-
cruitment in the future. The stock is
over exploited. ‘ o

GEORGES BANK AND
AREAS TO THE SOUTH

Total nominal commercial catch
(USA and Canada) in 1988 was 39,000
mt, 26% higher than in 1987 (30,900
mt), and the highest annual total since
1983. The 1988 USA catch (26,300
mt) was 38% greater than in 1987
(19,000 mt), but was still the third
lowest since 1977 and below the 1977-
1985 annual average of 32,200 mt.

(which accounted for a record-high
77% of the 1988 USA catch) were
slightly above the record-low 1987
indices.

Fishery age composition data
indicate that USA landings in 1988
were dominated by the strong 1985
year class. Otter trawl landings ac-
counted for 83% of the 1988 USA
Georges Bank cod catch, while gill
net and line trawl landings each ac-
counted for 8%. :

-NMFS research vessel indices in
1988 increased from the low 1987
values due to strong recruitment of the
1985 and 1987 year classes. The

. spring 1988 weight-per-tow index was

the highest since 1986, while the au-
tumn 1988 weight-per-tow value was
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Table 1.1 Recreational catches and commercial landings (1,000 mt)

Year
Category 1980 1981 1982 1983 1984 1985 1986 1987 1988
USA recreational! 31 11 12 11 1.7 27 1.6 0.9 13
Commercial
USA 135 125 136 140 108 107 9.7 7.5 8.0
Canada 0.2 0.6 14 2.7 1.4 1.4 0.8 0.5 0.1
Other - - - - - - - - -
Total nominal catch 168 142 162 178 139 148 121 8.9 9.4
! Estimated for Maine and New Hampshire.
Georges Bank and South
901 VA
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Table 1.2 Recreational catches and commercial landings (1,000 mt)
Year
Category 1980 1981 1982 1983 1984 1985 1986 1987 1988
USA recreational' | 3.3 7.5 6.8 7.2 3.7 6.3 1.8 2.9 6.3
Commercial
USA 40.0 339 393 368 329 268 175 190 263
Canada 8.1 85 179 121 58 105 85 119 127
Other - - - - - - - - -
Total nominal catch 51.4 499 640 561 424 436 278 338 453

! Estimated for Massachusetts and southward.
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the highest since 1985. Age composi-
tion data from the 1988 surveys indi-
cated that the 1985 year class contin-
ues to dominate the population, ac-
counting for about 40% of the total
stock by number and for about 45% by
weight. The surveys also indicate that
recruitment of the 1988 year class
may be above-average.

Fishing mortality in 1987 was a
record-high (F=0.95 for ages 3+), more
than three times F__, and spawning
stock biomass at the beginning of 1988
was at a record-low. The observed
increases in the 1988 CPUE and re-
search vessel survey indices suggest
that some rebuilding in stock abun-
dance and spawning stock biomass

‘occurred during 1988 due to the strong

1985 and 1987 year classes. How-
ever, at the present level of fishing
effort, any gains in stock size will be
short-lived even with good recruit-
ment. Because the fishery continues
to be highly dependent on mostly
young fish (ages 2 and 3), significant
rebuilding of the spawning stock is
being forgone in favor of short-term
catch. At the current level of fishing,
the percent spawning stock potential
(% MSP) management target estab- -
lished for this stock in the Northeast
Multispecies Fishery Management
Plan will not be achieved, and the
stock is over exploited.

For further information

Serchuk, F. M,, and S. E. Wigley.
1986. Assessment and status of the
Georges Bank and Gulf of Maine
Atlantic cod stocks - 1986. Woods
Hole, MA: NMFS, NEFC. Woods
Hole Laboratory Reference Docu-
ment 86-12. 84 p. Available from:
Northeast Fisheries Center, Woods
Hole, MA.

Northeast Fisheries Center. 1989.
Report of the Seventh NEFC Stock
Assessment Workshop (Seventh
SAW). Woods Hole, MA: NMFS,
NEFC. Woods Hole Laboratory
Reference Document 89-04. 108 p.
Available from: Northeast Fisher-
ies Center, Woods Hole, MA.
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-~ 2. HADDOCK

The haddock, Melanogrammus
aeglefinus, is a demersal gadoid spe-
cies commonly attaining lengths of 75
to 80 cm (30 to 32 in.) and weights up
to 5 kg (11 1bs). In recent USA land-
ings, average lengths have ranged from
50 to 60 cm (20 to 24 in.), while
average weights have ranged between
1.5 and 2.5 kg (3 to 5 Ibs). Haddock
mature sexually at ages 2 to 3, and
ages up to 18 years have been docu-
mented for Georges Bank, although
ages in excess of 9 years are uncom-

mon. The species is distributed on -

both sides of the North Atlantic and,
in the Northwest Atlantic, ranges from
West Greenland to Cape Hatteras.
Highest concentrations off the USA
coast occur on northern and eastern
Georges Bank and in the southwestern
Gulf of Maine. Haddock are most
common at depths of 45 to 135 m (25
to 75 fathoms) and temperatures of 2°
to 10°C (36° to 50°F). Georges Bank
haddock appear to be relatively sed-
entary, although seasonal coastal

Long-term potential catch

Management
Status of exploitation

per recruit
Age at 50% maturity
Size at 50% maturity
Assessment level

M = 0.20 F,, =026

Importance of recreational fishery

Projected spawning stock biomass

Gulf of Maine
Haddock

5,000 mt

Minor

Multispecies FMP

Over exploited

Below maintenance level

2 years
38 cm (15 in.)
Yield per recruit

F, =055  F,,>F

1988 max

movements occur in the western Gulf
of Maine. Small invertebrates consti-
tute the bulk of the diet.

Spawning occurs between Janu-
ary and June, with peak activity dur-
ing late March and early April. Indi-
vidual females may produce up to 3
million eggs. Major spawning con-
centrations occur on eastern Georges
Bank; some spawning also occurs to
the east of Nantucket Shoals and along
the Maine coast. Juvenile haddock
are pelagic for several months and
then settle to the bottom. Two popu-
lations or stocks have been identified,
termed the Gulf of Maine and the
Georges Bank stocks.

The principal commercial fish-
ing gear used to catch haddock is the
otter trawl. Recreational catches are
insignificant. Fishing is managed
under the New England Fishery
Management Council’s Multispecies
Fishery Management Plan (FMP).
Total reported catches increased 22%
in 1988 (7,300 mt to 8,900 mt); the
apparent increase may be due to mis-
reporting, however. Domestic nomi-
nal catches decreased slightly in 1988
(3,000 mt to 2,900 mt). Domestic ex-
vessel value decreased in 1988 by
18% ($8.5 million to $7.0 million).
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Gulf of Maine Stock

Nominal catches of Gulf of Maine
haddock declined from roughly 5,000
mt in the mid-1960s to less than 1,000
mt in 1973, parallel to the autumn
trawl survey index. Catches and the
survey index increased together until
1978; catches continued to increase
reaching roughly 7,000 mt in the 1980-
83 period, and subsequently plum-
meted to a historic low of 500 mt in
1988. Recreational catches declined
from 1,700 mt in 1979 to insignificant
levels since 1981. .USA fishermen

“...further declines in
landings of this over-
exploited stock are an-
ticipated."

accounted for 84% of the catches from
1980 to 1988.

The NEFC autumn survey index
has declined in nearly every year since
1978, while spring index values have
shown a general downward trend since
1981. Spring and autumn index val-
ues for 1988 were among the lowest in
the time series.” Research vessel sur-
veys indicated that the 1979, 1980 and
1982 year ‘classes were relatively
strong; these year classes have been
greatly reduced by fishing, and stock
biomass is currently low. Autumn
surveys by the Massachusetts Divi-
sion of Marine Fisheries suggest that
recruitment from the inshore portion
of the Gulf of Maine has been negli-
gible since 1982.

The 86% decline in landings from
1983 to 1987 (7,600 mt to 1,000 mt)
was continued in 1988 (50% decline
from 1,000 mt to 500 mt), and is
indicative of the status of this stock.
Recruitment has been too poor to
support landing levels, and further
declines in landings of this over-ex-
ploited stock are anticipated. Spawn-
ing stock biomass is below mainte-
nance level, and likely to remain so in
the near future.
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Table 2.1 Recreational catches and commercial landings (1,000 mt)

STRATIFIED MEAN CATCH/TOW (kg)

Year
Category 1980 1981 1982 1983 1984 -1985 1986 1986 1988
USA recreational 02 <01 <01 <01 <01 <01 - <0.1 <01
Commercial
USA 7.3 5.7 5.6 5.6 2.8 2.2 16 08 0.4
Canada 0.2 0.5 1.1 2.0 1.2 0.8 0.2 0.2 0.1
Other - - - - - - . - .
Total nominal catch 7.7 6.2 6.7 7.6 4.0 30 1.8 1.0 0.5
Georges Bank
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Table 2.2 Recreational catches and commercial landings (1,000 mt)
Year
- Category 1980 1981 1982 1983 1984 1985 1986 1987 1988
" USA recreational . <0.1  <0.1 <01 <01 <01 <01 - - -
Commercial
USA . 175 192 126 8.7 8.8 4.3 33 22 25
Canada - 101 5.7 5.6 3.2 1.4 35 34 4.1 5.9
Other - <0.1 - - - - - - -
Total nominal catch 27.6 249 182 119 102 7.8 6.7 63 84!

- ! Suspected of being roughly 2,000 mt too high due to misreporting.
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Georges Bank Stock

Nominal catches of Georges Bank
haddock increased from roughly
50,000 mt prior to 1965 to nearly
triple that amount in that year and in
1966, and subsequently declined until
1976. Catches increased from 1977 to
1980, reaching roughly 28,000 mt,
but declined subsequently to 6,100 mt
in 1987. Reported catches increased
in 1988 to 8,400 mt, but uncertainties
exist about that number because of
possible misreporting of catch by
Canadian fishermen. Up to 2,000 mt
of haddock officially reported as
coming from Georges Bank is thought
to have been caught on the Scotian
Shelf.

USA fishermen accounted for
69% of the nominal commercial catch
between 1977 and 1984, but the per-
centage declined to 34% in 1987. In
1988, this percentage dropped to 27%
based on official statistics, but may
actually have been similar to the per-
centage observed in 1987 because of
the possible misreporting noted above.
The NEFC autumn survey indices have
been a reliable indication of stock
size. Overall stock size has declined
markedly since 1979. The 1988 au-
tumn survey index of 5.57 is only 20%
of the 1979 value and 9% of the 1964
value. The NEFC spring survey indi-
ces also show a similar decline since
1979. The 1988 spring and autumn
indices increased from their 1987 level

due to growth and recruitment of the
1985 and 1987 year classes.

Research vessel survey data for
1979-87 indicates a succession of weak
year classes. The fishery in 1989 will
be dependent upon the 1985 year class
and on recruitment of age 2 fish from
the 1987 year class. The 1981, 1982,
1984, and 1986, through 1988 young-
of-year indices for Georges Bank were
among the lowest on record. Subse-
quent age 1 indices in the autumn and
age 2 indices in the spring, suggest
that the 1987 year class was under-
sampled at age 0 and may be compa-
rable to the 1983 and 1985 year classes.
Estimates of the 1983 year class and
indices for the 1985 and 1987 year
classes suggest that they are of moder-
ate strength, comparable to the 1972
year class.

Fishing effort, mortality, and
discarding have been high in recent
years and appear to have reduced the
1983 and 1985 year classes rapidly.
The relatively steady landings from
1985 10 1988 (average 6,800 mt) have
been maintained on fish recruiting
from these year classes. Landings in
1989 can be expected to be main-
tained based on recruitment from the
1987 year class. Future catch levels

will depend on the strength of future

year classes. Targets for maintenance
of spawning stock biomass are not
being met under the Multispecies FMP,
and unless fishing mortality and dis-
carding rates decline, stock size is

Principal Groundfish

"Landings in 1989
...expected to be main-
tained based on re-
cruitment from the
1987 year class."

expected to remain low and to possi-
bly decline further in 1989, continu-
ing its over exploited condition.

For further information

Clark, S.H., W.J. Overholtz, and R.C.
Hennemuth. 1982. Review and as-
sessment of the Georges Bank and
Gulf of Maine baddock fishery. J.
Northw. Atl. Fish. Sci. 3:1-27.

Overholtz, W.J., S.H. Clark, and D.Y.
White. 1983. A review of the status
of the Georges Bank and Gulf of
Maine haddock stocks for 1983.
Woods Hole, MA: NMFS, NEFC.
Woods Hole Laboratory Reference
Document 83-23. 31 p. Available
from: Northeast Fisheries Center,
Woods Hole, MA.

Northeast Fisheries Center. 1986.
Report of the Second NEFC Stock
Assessment Workshop. Woods
Hole, MA: NMFS, NEFC. Woods
Hole Laboratory Reference Docu-
ment 86-09. 114 p. Available from:
Northeast Fisheries Center, Woods
Hole, MA.
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3. REDFISH

Redfish or ocean perch, Sebastes,
spp., are distributed throughout the
North Atlantic from the coast of Nor-
way to Georges Bank. Off New Eng-
land, Sebastes fasciatus are most
common in deep waters of the Gulf of
Maine to depths of 300 m (975 ft.).
Redfish are slow growing, long-lived
animals with an extremely low natu-
ral mortality rate. Ages in excess of
50 years and maximum sizes of 45 to
50 cm (18 to 20 in.) have been noted.
In the Gulf of Maine, redfish reach
maturity in about 5 to 6 years at an
average length of 20t0 23 cm (8to 9
in.). Females are viviparous, retain-
ing eggs in the ovary after fertilization
until yolk sac absorption. Mating
takes place in autumn, with subse-

quent larval extrusion occurring the
following spring and summer.

The principal commercial fish-
ing gear used to catch redfish is the
otter trawl. Recreational catches are
insignificant. Fishing is managed
under the New England Fisheries
Management Council’s Multispecies
FMP. Total nominal catches decreased
40% in 1988 (2,000 mt to 1,200 mt).
Domestic ex-vessel value decreased
in 1988 by 44% ($2.7 million to $1.5
million).

During the development phase of
the Gulf of Maine fishery, USA nomi-

‘nal catches rapidly rose to a peak level

of about 60,000 mt in 1942 followed
by a gradual decline. Nominal catches
in recent years increased from ap-
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proximately 10,000 to 11,000 mt
during 1974-1976 to approximately
14,000 to 15,000 mt in 1978-79. In
1987 and 1988, however, catches
declined to 1,900 and 1,100 mt, re-
spectively, the lowest annual figures
since the directed fishery commenced
in the early 1930s. The Gulf of Maine
redfish population is presently domi-
nated by the 1971 and 1978 year
classes. The 1971 year class accounted
for 63% of the numbers landed in the
commercial fishery in 1980 and 1981.
In 1983, however, the 1978 year class
recruited to the fishery, accounting
for 15% of the total. In 1988, this year
class represented 64% of the total
number landed.

The standardized catch-per-unit-
of-effort (CPUE) index declined from
6.1 mt/day in 1968 to approximately
2.4 mt/day between 1975 and 1978,
and to 0.7 and 0.5 mt/day in 1987 and
1988, respectively. The NEFC au-
tumn survey index declined from an
average of 122 fish/tow in 1967-68 to
an average of 9 fish/tow in 1982-84.
Although the 1986 autumn index in-
creased to 26 fish/tow, estimates for
1987 and 1988 declined to 14 and 12
fish per tow, respectively. Estimates
of exploitable biomass (ages 5 and
older) from virtual population analy-
sis declined by 75% from 136,000 mt
in 1969 to 32,000 mt in 1985. Projec-
tions for 1989 indicate a 5+ stock
biomass of 23,000 mt.
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Average fishing mortélity during
the 1970s was slightly greater than

F__ (0.14) and twice the F, (0.07)
level. In addition, the combination of
declining overall stock size and in-
creased fishing effort on the 1971 year
class produced fishing mortality rates
that were 50% above F_ _and three
times'F, | in the late 1970s. Fishing
mortality has declined in recent years
to a point about equal to F, and well
below F__. Equilibrium surplus pro-

duction models have indicated that -

the long-term potential catch is about
14,000 mt.
population abundance and poor re-
cruitment, however, surplus produc-
tion in the near future will be consid-
erably less than that, as indicated by
the sharp decline in nominal catches.

"...the fishery is ex-
tremely dependent on
recruitment."

The decline in the landings in
1988 continues a trend since 1980,
reflecting a decreasing level of fish-
ing mortality. The population age
structure remains in a severe state of
disequilibrium, and with the present
exploitation pattern, the fishery is
extremely dependent on recruitment.
Recruitment has been poor since 1971
except for the moderate 1978 year
class. With the low levels of F seen in
the past two years, stock biomass ap-
pears to have stabilized at the 20,000-
25,000 mt level. Unless recruitment
improves substantially, however, bio-

mass and yield are not expected to

increase; the population is over ex-
ploited. ‘

For further information

Mayo, R. K. 1980. Exploitation of
redfish, Sebastes marinus (L.), in
the Gulf of Maine - Georges Bank
region, with particular reference to
the 1971 year class. J. North. Atl.
Fish. Sci. 1:21-38. '

Mayo, R. K., U. B. Dozier, and S. H.
Clark. 1983. An assessment of the
redfish, Sebastes fasciatus, stock in

Given the current low
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Table 3.1 Commercial landings (1,000 mt)

Year
Category 1980 1981 1982 1983 1984 1985 1986 1987 1988
USA recreational - - - - - - - - -
Commercial
USA 101 78 6.7 52 47 42 29 19 1.1
Canada 01 <01 02 01 01 01 01 01 01
Other - - <01 - - - - - -

Total nominal

102 78 68 53 48 43 30 20 12

the Gulf of Maine - Georges Bank
region. Woods Hole, MA: NMFS,
NEFC. Woods Hole Laboratory
Reference Document 83-22. 55 p.
Available from: Northeast Fisher-
ies Center, Woods Hole, MA.
Mayo, R.K. 1987. Recent exploita-
tion patterns and future stock re-
building strategies for Acadian
redfish, Sebastes marinus Storer, in
the Gulf of Maine - Georges Bank
. region of the Northwest Atlantic. In

Proceedings of the International
Rockfish Symposium, p 335-353.
Oct., 1986, Anchorage, AK. Fair-
banks, AK: Alaska Sea Grant Col-
lege Program. Report 87-2.
Northeast Fisheries Center. 1986.
Report of the Second Stock Assess-
ment Workshop. Woods Hole, MA:
NMFS, NEFC. Woods Hole Labo-
ratory Reference Document 86-09.
114 p. Available from: Northeast
Fisheries Center, Woods Hole, MA.
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4. SILVER HAKE

The silver hake or whiting, Mer-
luccius bilinearis, are widely distrib-
uted, slender, swiftly swimming fish
with a range extending from New-
foundland to South Carolina, but are
most abundant from Maine to New
Jersey. Research vessel bottom trawl
surveys indicated that silver hake have
a wide geographic and depth ranges
throughout the year. The major con-
centrations of fish vary from season to
season in response to seasonal hydro-
graphic conditions, availability of food
and spawning requirements. Two
stocks have been identified based on
morphological differences, north and
south of Georges Bank. Migration is
extensive, with overwintering in the
deeper waters of the Gulf of Maine for
northern stock and along the outer
continental shelf and slope for south-
ern stock, and with movements to
shallow waters from March to No-
vember to feeding and spawn.

Major spawning areas include the
coastal region of the Gulf of Maine
from Cape Cod to Grand Manan Is-
land, southern and southeastern
Georges Bank, and the southern New
England area south of Martha’s Vine-
yard. More than a half of two year old
fish (20-30.cm) spawn, and nearly all
three year old (25-35 cm) spawn.
Silver hake grow to a maximum length

of around 65 cm. Ages of 15 years
have been reported, but few fish are
seen beyond age six. Natural instan-
taneous mortality is estimated to be
0.4 (annual rate of 33 percent). This is
twice average natural death rate for
most groundfish.

The principal commercial fish-
ing gear used to catch silver hake is the
otter trawl. Recreational catches are
insignificant. The fishery is managed
under the Hake Preliminary Manage-
ment Plan. Total nominal catches
increased by 3% in 1988 (15,600 mt to
16,100 mt). Domestic ex-vessel value
of the whiting landed in New England

decreased in 1988 by 26% ($7.4 mil-
lion to $5.5 million).

Gulf of Maine - Northern
Georges Bank Stock

With introduction of the distance
water fleet (DWF) in 1962, landings
reached a peak of 94,500 mt in 1964,
then dropped sharply in 1965, de-
clined for 13 years, and reached the
lowest in time series of 3,400 mt in
1979. During 1980-86 landings gradu-
ally increased to average about 6,400

Long-term potential catch
Management

Status of exploitation
Age at 50% maturity

Size at 50% maturity

Assessment level

M = 0.40

Importance of recreational fishery

F_ . >2.00

Gulf of Maine - Northern Georges Bank
Silver Hake

Unknown

Insignificant

Hake PMP

Under exploited

2 years

23.8 cm (9.4 in.) males;
25.0 cm (9.4 in.) females
Yield per recruit

Flggs = 46
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mt and reached 8,500 mt in 1986, then
dropped again in 1987 to 5,700 mt.
Prior to the inception of the MFCMA,
the DWF landings averaged about 49%
of the total; the DWF was excluded
from these waters in 1978.

The nominal catches of silver hake
in 1988 were 6,800 mt, including 2,200
mt landed exclusively by an experi-
mental silver hake fishery from July to
October. The purpose of the 1988
experimental silver hake fishery was
to determine the feasibility of con-
ducting a small mesh fishery for silver
hake in the offshore waters of Georges
Bank where large mesh (>5.5 in.)
trawl gear for groundfish is currently
required of all commercial fishing ac-
tivities.

The autumn NEFC bottom trawl
survey catch-per-tow index reached a
high in 1975 and 1976 and declined
through 1984. In 1985 and 1986 au-
tumn index increased sharply due
primarily to strong 1984 and 1985
year classes. The autumn index in
1987 and 1988 indicated that the 1983
year class was quite weak and the
1984, 1985, and 1986 year classes
relatively strong especially 1985.
Subsequent yearclasses appear to be
only average.

Fishing mortalities (F) for fully
recruited fish ranged from 0.19 to 1.29
during 1955-87, and averaged 0.43.
Before the introduction of the DWF, F
was fairly steady, averaging 0.27
during 1955-61. F rose rapidly how-
ever, with the increased fishing effort
placed on the stock beginning in 1962
and reached 0.70 in 1964. In 1965
both landings and F declined sharply,
and then F stabilized during 1965-70

"...stock...could support
increased fishing.

at an average 0.41. In 1971 F in-
creased dramatically, reaching 1.29,
but dropped t0 0.42 in 1972 and fluc-
tuated in alternate years during 1972-
78 between 0.28 and 0.78 before drop-
ping 0.19 in 1979 after inception of
MFCMA. Since then, F remained

Principal Groundfish

Long-term potential catch
Management

Status of exploitation
Age at 50% maturity

Size at 50% maturity

Assessment level

M =040

F, =035

Importance of recreational fishery

mu>2-'00

Georges Bank - Middle Atlantic

Silver Hake

Unknown

Minor

Hake PMP

Under exploited

2 years

24.7 cm (9.7 in.) males
25.7 cm (10.1 in.) females
Yield per recruit

F,,,= 0.33

fairly steady, averaging 0.41 though
1987.

Spawning stock biomass in-
creased from 251,800 mt in 1958 to a
high of 301,900 mt in 1962, then
began a steady ten year to decline to
47,900 mt in 1972. As a result of
strong year classes in 1971, 1972 and
1973, spawning biomass increased to
73,700 mt in 1975, but declined to
only 12,000 mt by 1982. Biomass has
increased since 1981 to 33,500 mt for
1987. Estimates of F and biomass are
not available for 1988 because the
level of assessment has been reduced.

The increase in landings in 1988
may reflect recruitment from the strong
1984-86 year classes. Estimates of F
and biomass are not available for 1988
because the level of assessment has
been reduced. Although there is
greater uncertainty in the status of
exploitation because of the lower level
of the assessment, it still appears that
even though the stock size is much
lower than in the 1960s, it could sup-
portincreased fishing and is thus under
exploited.

Southern Georges Bank -
Mid-Atlantic Stock

With introduction of DWF in
1962 landings reached a peak of
307,100 mt in 1965, and declined
sharply up to 1970, then increased to
form a secondary peak of 109,900 mt

"...catches are a small
. proportion of the spawn-
ing stock biomass."

in 1975. Since then, the landings were
downward to the present level. The
DWF landings from 1963 to the in-
ception of MFCMA in 1977 domi-
nated the total landings from this stock,
averaging 87% annually. With re-
strictions on DWF in 1978 total land-
ings declined to an average of 12,300
mt since 1980. The DWF landings is
now taken primarily as by catch in the
squid fishery. Recreational landings
for silver hake in 1988 were estimated
to be about 100 mt. The nominal 1988
landings were 9,200 mt, included
6,400 mt of landings from joint ven-
ture, which is the lowest level since
1960.

The autumn NEFC bottom trawl
catch-per-tow index-decreased from
its highest during 1963-65 to the lowest
in 1974, increased slightly between
1975 and 1978, and then decreased
through 1982. The indices fluctuated
between 1983 and 1988, and the 1985
year class appeared quite strong. The
strength of 1986 year class appeared
to be below _the average level, and
weakest since 1973, while 1987-88

. year classes appeared to be better than

that of 1986.

The F ranged from 0.09 to 0.98
between 1955 and 1986 and averaged
0.45. During 1955-59, F averaged
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0.32, but dropped to 0.11 during 1960- ] .
62 before increasing dramatically with Silver Hake

the DWF to 0.98 in 1965. F then ’ Gulf of Maine-Northern Georges Bank
dropped during 1968-77 and averaged 0 "

0.52. With the inception of MFCMA e _ ESDF;EEEGY

and the restrictions placed on the DWF,
F declined from 0.76 in 1977 to 0.31
in 1980, increased during 1981-84
and averaged 0.33 in 1985-87.
Spawning stock biomass in-
creased from 51,600 mt in 1955 to a
series high of 655,700 mt before drop-
ping steadily to 143,000 mt in 1970.
Biomass then increased to 219,500 mt
in 1974, but subsequently declined to
only 24,200 mt in 1983. It has been
increasing since to an estimated 35,200 o o
mt ll'l 1987- - 67 69 n 73 75 77YEAR79 al a3 85 a7 a9
Estimates of F and biomass are Table 4.1 Commercial landings (1,000 mt)
not available for 1988 because the
level of the assessment has been re-
duced and the virtual population analy-
sis discontinued. Although this change USA recreational - . . . . - . " -
has increased the uncertainty about Commercial ) '
the status of exploitation, it still ap- oA 47 44 47 53 83 83 85 37T 68
pears that the catches are a small Other . .
proportion of the spawning stock bio- .
mass, even 1hough the stock biomass Total nominal catch 4.7 4.4 4.7 53 83 8.3 8.5 5.7 6.8
is much lower than in the 1960s and
1970s. Thus the stock could support

;‘ﬁf:gc" fishing and is under ex- Southern Georges Bank-Middle Atlantic
. 120 4
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Almeida, F. P. 1987. Status of silver
hake resources of the northeast coast
of the United States - 1987. Woods
Hole, MA, NMFS,NEFC. Woods
Hole Laboratory Reference Docu-
ment 87-03. 60 p. Avajlable from: ’ 301
Northeast Fisheries Center, Woods
Hole, MA 02543,

Almeida, F. P. 1987. Stock definition o1,
of silver hake in New England Middle A
Atlantic area. North Am. J. Fish. Table 4.2 Recreational catches and commercial landings (1,000 mt)

Mgmt. 7(2):169-186.

60

STRATIFIED MEAN CATCH/TOW (kg)

METRIC TONS (000's)

=T

LANOINGS —

Year )
Category 1980 1981 1982 1983 1984 1985 1986 1987 1988

USA recreational 0.1 0.1 03 <01 <01 <0.1 0.1 0.1 0.1

Commercial .
USA 11.7 117 119 115 127 118 94 9.8 9.2
Canada - - - - - - - - -
Other 1.7 3.0 2.4 0.6 0.4 13 0.5 - -

Total nominal catch 13.5 * 148 146 121 131 131 100 9.9 9.3




Page 40

Principal Groundfish

~5.REDH

The red hake, Urophycis chuss, is
widely distributed with a range ex-
tending from the Gulf of St. Lawrence
to North Carolina, but is most abun-
dant between Georges Bank and New
Jersey. Research vessel bottom trawl
surveys indicated that red hake have
wide geographic and depth ranges
throughout the year. The major con-
centration of fish varies from season
to season in response to seasonal
hydrographic conditions, availability
of food and spawning requirements.
Their migration is extensive, over-
wintering in the deep waters of the
Gulf of Maine and along the outer
continental shelf and slope south and
southwest of Georges Bank. During
their spawning period from May
through November, red hake are found
in the warmer shoal and inshore wa-
ters.

Major spawning areas include the
southwest part of Georges Bank and

- the southern New England area south
of Montauk Point, Long Island. The
maximum length reached by red hake
is approximately 50 cm (19.7 in.).
The maximum age is reported to be
about 12 years, but few fish are seen

beyond 8 years of age. Two stocks
have been identified, divided north
and south in the central Georges Bank
region.

The principal commercial fish-
ing gear used to catch red hake is the
otter trawl. Recreational catches are
negligible. The fishery is managed
under the Hake Preliminary Manage-
ment Plan. Total reported catches in
1988 were very similar to 1977 (1,900
mt versus 1,800 mt), all domestic.

Gulf of Maine - Northern
Georges Bank Stock

The nominal landings of this stock
of red hake in 1988 were 900 mt, taken
exclusively by the US vessels. These
landings are about 14% less than those
of 1987 and continue the low levels
reported since 1977. Trends in total
landings from this stock have shown
three distinct periods. The first pe-
riod, from the early 1960s through

Long-term potential catch

Management

Status of exploitation
Age at 50% maturity
Size at 50% maturity
Assessment level

M =0.40 Fo.1 = Unknown

Importance of recreational fishery

Gulf of Maine - Northern Georges Bank
Red Hake

Unknown
Insignificant
Hake PMP

Under exploited
= 2 years

= 28.1 cm (11.1 in.)
Yield per recruit

F >2.00

F, 435 = Unknown
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1971, was characterized by relatively
low landings ranging from about 1,000
to 5,000 mt. The second period, from
1972 to 1976, showed a sharp in-
crease, with .landings.ranging from
6,300 to 15,300 mt. During this pe-
riod approximately 93% of the total
annual landings were taken by the

»...low fishing pressure
...has resulted in an in-
crease in stock size."

distant-water-fleet (DWF) on north-
ern Georges Bank. Total landings
then dropped sharply and have aver-
aged only 1,100 mt from 1977 to the
present, due primarily to the displace-
ment of DWF from the waters inhab-
ited by this stock.

The NEFC spring bottom trawl
survey index increased from low lev-
els in the late 1960s, and has fluctu-
ated at roughly the same level since.
The 1985 value was the third highest
recorded in the series, but the 1988
index has declined by a third com-
pared to the 1987 index. Survey catch-
per-tow-at-age data indicate that the
1973 and 1974 year classes were the
strongest since 1970. - Year classes
produced between 1975 and 1979 were
of average strength with the exception
of a weak 1977 cohort. The 1980 and
1981 year classes appeared to be above
average while the 1983 year class
appeared to be weak in comparison to
other years. The 1985 year class
appeared to be quite strong, recording
the second highest age 0 autumn in-
dex in the 1970-85 time series. The
strength of the 1987 year class' ap-
peared to be above average, while the
1988 year class appeared to be aver-
age.

The combination of low fishing
pressure, low catches (average 1,100
mt since 1983) and the average and
above average. year classes produced
since. about 1980 has resulted in an
increase in stock size as indicated
from the NEFC bottom trawl survey.
It is unlikely that this stock will un-
dergo any major declines in 1989 if
landings remain at or somewhat above
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Table 5.1 Commercial landings (1,000 mt)

Year
Category 1980 1981 1982 1983 1984 1985 1986 1987 1988
USA recreational - - - - - - -
Commercial
USA 1.0 1.2 1.2 0.9 1.1 1.0 1.5 1.0 09
Canada - - - - - - - - -
Other - - - - - - - -

Total nominal catch 1.0 12 1.2 0.9 1.1 1.0 1.5 ° 1.0 0.9
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Table 5.2 Recreational catches and commercial landings (1,000 mt)

: Year
Category 1980 1981 1982 1983 1984 1985 1986 1987 1988
USA recreational 0.1 0.1 0.1 01 <01 <01 <01 <01 <01
Commercial -
USA 3.9 2.1 30 13 1.2 0.8 0.6 09 09
Canada S - - - - - -
Other 0.2 0.2 0.2 0.1 0.1 0.1 - - -

Total nominal catch 4.2 24 33 1.5 13 0.9 0.6 0.9 0.9
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Long-term potential catch

Management

Status of exploitation
Age at 50% maturity
Size at 50% maturity
Assessment level

M =0.40

F,, = Unknown

Importance of recreational fishery

Sputhern Georges Bank - Middle Atlantic

| Red Hake

Unknown

Minor

Hake PMP

Under exploited
2 years

27.6 cm (10.9 in.)
Yield per recruit

F,,,, = Unknown

F_ >2.00

the levels reported in recent years.
The stock is under exploited and sub-
stantially higher catches could be
supported.

Southern Georges Bank-
Middle Atlantic Stock

The nominal landings of this stock
of red hake in 1988 were 900 mt, the
same as 7% less than in 1987. Land-
ings in 1986 were the lowest reported
in the 1960-86 time series and contin-
ued a trend of decreasing landings
that began in 1977. The DWF land-
ings were reported to be none. Rec-
reational landings were estimated to
be approximately 30 mt.

Total landings from this stock
rose dramatically with the introduc-
tion of the DWF, from 4,600 mt in
1960 to a high of 108,000 mt in 1966.
Landings subsequently declined to
18,700 mt in 1968, increased to 53,400
mt in 1969 then dropped to only 11,900
mtby 1970 before increasing to 61,400
in 1972. Since 1972, there has been a
steady decline in total landings, ini-
tially because of a modest decline in
DWEF landings and later because of a
sharp decline in DWF landings after
of the USSR was excluded from the
fishery. From 1965 to 1976 the fish-
ery was dominated by the DWF, which
averaged 83% of the total annual land-
ings. Since 1978, the DWF landings

have averaged only 10% of the total
annual landings due to restrictions
placed on the fleet after the inception
of MFCMA. The DWF landings of
red hake in recent years have been
taken as by-catch in the squid fishery.

USA commercial landings in-
creased from 4,300 mt in 1960 to a

series high of 32,600 mt in 1964 and

then began a steady decline to 4,000
mt in 1966. USA landings have re-
mained relatively steady between 1967
and 1979, when landings averaged
4,100 mt annually, and have since
declined steadily.

The NEFC autumn bottom trawl
survey index declined steadily from
the highest levels in the mid-1960s,
remained fairly constant between 1968
and 1973, and then dropped to a series
low in 1974. The index increased
sharply in 1975, declined slightly and
remained fairly steady between 1976
and 1982 at a level similar to that
between 1968 and 1973. The index
reached the second highest in 1983,
dropped sharply in 1984 (almost to the
lowest level), but increased in 1985. It
dropped again in 1986 and dropped
even further in 1987 to the second
lowest level since 1963. The 1988
index was the same level as that of
1987. Survey catch-per-tow-at-age
indices indicated that the 1974 and
1979 to 1981 year classes were stronger
than other years in the series, with the
1974 cohort being the strongest. Other
year classes since 1970 appeared to be

"Ifthe 1985 year classis
as strong as the autumn
survey index has indi-
cated, then an increase
in stock biomass will be
expected in the nextone
or two years."

of only average strength with the
exception of the 1983 year class, which
appeared to be weak. However, the
autumn 1985 pre-recruitment index
was the second highest in the time
series, indicating the possibility of a
strong 1985 year class. The strength
of the 1986-88 year classes appeared
to be much weaker than the average.

The low catches in recent years
(average 1,000 mt since 1983) reflects
low fishing pressure, which has al-
lowed the age structure to remain fairly
stable with three or four year classes
contributing strongly to the survey
indices. However, the survey indi-
cates that the stock has declined
somewhat in recent years. If the 1985
year class is as strong as the autumn
index has indicated, then an increase
in stock biomass will be expected in
the next one or two years. The stock
is under exploited, and increased
catches could be supported over the
next few years.

_ For further information

Northeast Fisheries Center. 1986.
Report of the Second Stock Assess-
ment Workshop. Woods Hole, MA:
NMEFS, NEFC. Woods Hole Labo-
ratory Reference Document 86-09.
114 p. Available from: Northeast
Fisheries Center, Woods Hole, MA.
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6. POLLOCK

Pollock, Pollachius virens, occur
on both sides of the North Atlantic; in

the Northwest Atlantic, they are most

abundant on the Scotian. Shelf and in

the Gulf of Maine. One major spawn-

ing area exists in the western Gulf of
Maine, and several areas have been
identified on the Scotian Shelf. Tag-
ging studies suggest considerable

movement of pollock between the -

Scotian Shelf and Georges Bank and,
to a lesser extent, between the Scotian
Shelf and the Gulf of Maine. Electro-
phoretic analyses of pollock tissue
samples from the Scotian shelf and
western Gulf of Maine showed no
significant differences between areas,
although differences in some mor-
phometric and meristic characteris-
tics were significant. Accordingly,
pollock from Cape Breton and south
continue to be assessed as a unit stock.
- Spawning occurs in winter and sexual
maturation is essentially complete by
age 6 although most fish are mature by
age 4.. Juvenile “harbor” pollock are
common in inshore areas, but move
offshore as the grow older. Pollock
attain lengths up to 110 cm (43 in.)
and weights of 16 kg (35 Ibs).
Traditionally, pollock had been
taken as by-catch in the demersal otter

trawl fishery, but, in recent years,
directed effort has increased substan-
tially. Much of this increase in effort
has occurred in the winter gillnet fish-
ery. The domestic portion of the fish-
ery is managed under the Multispe-
cies FMP. The Canadian fishery is
managed under quotas; the two man-
agé¢ment regimes do not interact. Total
nominal catches declined 12% in 1988
(66,700 mt to 58,100 mt), with most of
the decrease due to declines in U.S.
commercial catches (27%; 20,400 mt
to 14,900 mt). The ex-vessel value of

the domestic landings declined by 38%
($17.9 million to $11.1 million).
Nominal commercial catches from
the entire Scotian Shelf, Gulf of Maine,
and Georges Bank region increased
from 38,200 mt during 1972-76 to
68,500 mt in 1986. Nominal catches
for Canada increased steadily from
24,700 mt in 1977 to an average of
43,900 mt during 1985-87. USA
catches have increased from an aver-
age of 9,700 mt during 1973-77 to
more than 14,000 mt annually since
1978, peaking at 24,500 mt in 1986.

Long-term potential catch

Management ‘
Status of exploitation

per recruit
Age at 50% maturity
Size at 50% maturity
Assessment level

M = 0.20

F,, = 0.29

Importance of recreational fishery

Projected spawning stock biomass

Gulf of Maine, Georges Bank, Scotian Shelf
Pollock

54,000 mt

Minor

Multispecies FMP

Over exploited

Below maintenance level

= 3.7 years
= 50 cm (20 in.)
= Age structured

F__ =057 F

max 1988

= 0.66
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Nominal catches by distant water fleets
have declined from an annual average
of 4,200 mt during 1973-77 to less
than 1,400 mt since 1981. Most of this
catch has been taken by USSR vessels
on the Scotian Shelf. Estimated USA
recreational catches have fluctuated
between 100 and 1,300 mt since 1979.
No information is available for the
Canadian recreational harvest, al-
though it appears to be of minor im-
portance. The total nominal catch,
including recreational, declined for
the second consecutive year to 58,100
mt in 1988. Although landings for
Canada and the USA decreased in
1988, most of the decline since 1986
was due to sharp reductions in USA
landings in 1987 and 1988.

Total stock size, after increasing
throughout the late 1970s and early
1980s, has declined substantially since
the mid-1980s. Canadian commer-
cial abundance indices (mt/hour
fished) were relatively high between
1978 and 1984 but declined sharply in
1985, 1987 and 1988. Indices for
USA trawlers have also declined
consistently since 1983. Abundance
indices derived from NEFC spring
bottom trawl surveys increased dur-
ing the 1970s, but have also declined
sharply since 1981. Virtual popula-
tion analysis indicates a decrease in
age 2+ stock biomass from 326,000
mt in 1984 to 181,200 mt in 1988.
Recruitment conditions were favor-
able throughout the 1970s and early

Principal Groundfish
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Table 6.1 Recreational catches and commercial landings (1,000 mt)
Year
Category 1980 1981 1982 1983 1984 1985 1986 1987 1988

USA recreational 1.0 0.7 1.3
Commercial

USA 183 182 144
Canada 360 403 380
Other 1.2 0.5 04

Total nominal catch 56.5 59.7 54.1

13 0.2 0.7 0.2 0.1 02
140 178 195 245 204 149
327 332 433 43.0 453 417

0.5 0.1 0.4 1.0 0.9 13

485 513 639 687 667 581

204,600 mt. Although potential yield
is approximately 8% greater at the
F . level, fishing at F , provides fora
55% increase in total stock and a 74%
increase in spawning stock biomass
over those allowed under F__ , thereby

providing for greater stability in re-

"...declines have been caused by high fishing pres-
sure coupled with below average recruitment..."

1980s, with moderate to strong year
classes appearing regularly every 3-4
years. The most recent strong year
class was produced in 1982 and re-
cruited to the fishery at age 2 in 1984.
Year classes recruiting after 1984,
however, have been below the long-
term average.

Under recruitment conditions
observed during the 1970s and early
1980s, fishing at F, would provide a
long-term catch of 53,600 mt from a
stock biomass of 317,700 mt, while
fishing at F__would provide a catch
of 58,100 mt from a stock biomass of

productive potential and resilience to
environmental perturbations. Con-
tinued fishing at F__ will likely result
in a long-term decline in spawning
stock, since this strategy does not
account for fluctuating recruitment
and environmental conditions. The
decline in landings started in 1987,
continued in 1988, and reflects a de-
clining stock biomass. Even these
catch levels, however, reflect increas-
ing fishing mortality rates, because
the stock biomass has been declining.
These declines have been caused by
high fishing pressure coupled with

below average recruitment in recent
years, resulting in the stock being over
exploited. Further declines in stock
size are likely in 1989.

For further information

Annand, C., D. Beanlands, and J.
McMillan. 1988. Assessment of
Divisions 4VWX and Subarea 5
pollock, Pollachius virens. Dart-
mouth, Nova Scotia: Department of
Fisheries and Oceans, Canadian
Atlantic Fisheries Scientific Advi-
sory Committee. Research Docu-
ment 88/71. 65p. Available from:
DFO, P.O. Box 1006, Dartmouth,
N.S., Canada B2Y4A2.

Mayo, R. K., J.M. McGlade, and S. H.
Clark. 1989. Patterns of exploita-
tion and biological status of pollock
Pollachius virens L. in the Scotian
Shelf, Gulf of Maine, and Georges
Bank area. J. Northw. Adl. Fish.
Sci., Vol. 9 (In Press).
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7. YELLOWTAIL
FLOUNDER

The yellowtail flounder, Limanda
ferruginea, ranges from Labrador to
Chesapeake Bay. Off the USA coast,
it occurs in commercially important
concentrations on Georges Bank, off
Cape Cod, in the' Mid-Atlantic, and
off Southern New England, generally
at depths of 37 to 73 m (20 to 40
fathoms). Also, yellowtail are landed
by US fishermen on the Grand Banks
of Newfoundland outside the Cana-
dian 200-mile limit (i.e., the “Tail of
the Bank”). Yellowtail commonly
attain lengths up to 47 cm (18.5 in.)
and weights up to 1.0 kg (2.2 Ibs);
commercial catches tend to be domi-

nated by smaller fish. Yellowtail appear
to be relatively sedentary, although
seasonal movements have been docu-
mented. Spawning occurs during spring
and summer peaking in May; larvae
drift for a month or more, then assume
adult characteristics and.become
demersal.

Tagging studies and other infor-
mation indicate that Southern New
England, Georges Bank, and Cape
Cod yellowtail flounder form rela-
tively discrete groups, although some
intermingling does occur. Two prin-
cipal groups are those east of 69° west
longitude, the Georges Bank group,

Lbng-tem potential catch

| Management
{ Status of exploitation

per recruit ‘
Age at 50% maturity
Size at 50% maturity
| Assessment level

F,, =021

Georges Bank
Yellowtail Flounder

Importance of recreational fishery

| Projected spawning stock biomass

16,000 mt

Insignificant
Multispecies FMP

Over exploited

Below maintenance level

2 years
26 cm (10 in.)
Age structured

F_=058  F,,>F

1988 max

and those west of 69° west longitude
but south of Cape Cod, the southern
New England group. A third histori-
cally less important group, occurs
around Cape Cod itself. Yellowtail
are also fished commercially in the
Mid-Atlantic and in the northern Guif
of Maine.

" The principal fishing gear used to
catch yellowtail flounder is the otter
trawl. Current levels of recreational
and foreign fishing are insignificant.

"...excessively high
fishing mortality has
caused a long-term
decline of the popula-
tion, and virtual col-
lapse of the fishery..."

Fishing is managed under the NEFMC'’s
Multispecies FMP. Total landings of
yellowtail flounder decreased 29% in
1988 to 3,900 mt and the ex-vessel
value of New England landings de-
creased 35% ($20.4 million to $13.0
million).

Georges Bank

USA landings of yeliowtail from
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Long-term potential catch

Importance of recreational fishery

Management

Status of exploitation

Projected spawning stock biomass
per recruit

Age at 50% maturity

{ Size at 50% maturity

.| Assessment level

M = 0.20 F,, =021

max 1988 max

! Includes potential from Cape Cod and Mld-Atlantic grbups \

Southern New England
Yellowtail Flounder

23,000 mt!

Insignificant
Multispecies FMP

Over exploited

Below maintenance level

= 2 years
26 cm (10 in.)
= Age structured

= 0.54 F .>F

Georges Bank fluctuated between
roughly 4,000 mt and 6,000 mt in the
1960s and early 1970s, beginning a
decline in the mid-1970s to a low of
roughly 4,500 mt in 1978. Landings
subsequently increased to over 11,000
mt in 1983 before beginning a steady
decline to the 1988 low of 1,900 mit.
Trawl survey indices of abun-
dance for yellowtail flounder on
Georges Bank generally declined from
1963 to 1979, reaching a record low
that year. The index increased mark-
edly in 1980, an event reflected by the
increased landings in 1982 and 1983,
before beginning a decline to new
record low levels in each year since
1984. Commercial catch per unit of
fishing effort patterns have been simi-
lar to the trawl survey indices, reach-
ing record low levels in recent years.
Fishing mortality rates appear to
have fluctuated between roughly 0.5
and 0.8 from 1969 to 1973. They then
increased and fluctuated between 1.0
and 2.0 from 1974 through 1986.
Fishing mortality rates as high as
yellowtail has experienced imply that
roughly 63% of the population by
weight has been removed annually for
more than a decade. This excessively
high fishing mortality has caused a
long term decline of the population,
and virtual collapse of the fishery.
Catches approaching the long term
potential catch (16,000 mt) will not be
possible until some strong year classes
occur that are not subject to such high
fishing rates. The population has been

reduced from having five or six age
classes in significant abundance to
having one or two age classes; re-
building of the population age struc-
ture will require several years of
improved recruitment and reduced
fishing mortality. The population is
severely over exploited, and at pres-
ent, is far from meeting the manage-
ment targets for maintenance spawn-
ing stock biomass.

Southern New England

USA landings of yellowtail floun-
der from Southern New England
ranged from 10,000 - 20,000 mt dur-
ing the 1960s. Landings had de-
creased to a record low of 1,600 mt
by 1976. Landings subsequently
increased to nearly 18,000 mtin 1983,
before beginning a decline to new

record low levels in recent years.,

Landings in 1988 have continued this
decline, dropping 44% to a new rec-
ord low of 900 mt. ‘
Trawl] survey indices of abun-
dance fluctuated with little trend from
1963 to 1972, reaching a record high
that year. In 1973, the indices de-

-creased to a record low level, and

continued at roughly that level until
1983. The 1983 index was moder-
ately high, marking the beginning of
a decline that has reached near zero
levels. To illustrate, where the re-
search survey traw] caught as high as
50 to 60 yellowtail flounder per tow
in the 1960s, catches now average

"Rebuilding this popula-
tion will require several
years of improved re-
cruitment and dramati-
cally reduced fishing
mortality."

two or three fish per tow, with many
tows catching none. Commercial catch
per unit effort indices follow similar
trends to the trawl survey indices,
with high levels in the 1960s, low
levels in the mid-1970s, an increase in
the early 1980s, followed by- recent
historic low levels.

Fishing mortality rates appear to
have fluctuated between 0.6 and 0.8
from 1970 to 1973, and then increased
to and fluctuated about 1.0 from 1975
through 1982. Mortality rates were
substantijally higher from 1983 to 1986,
reaching 1.5 and nearly 2.0 in some
years.

Fishing mortality rates as high as
seen in recent years suggest that as
much as 80 - 90% of the population by
weight may have been removed in
some years, and as much as 60% in
many years over the past decade or
more. This excessively high fishing
pressure has caused the long term
decline in the abundance, despite the
occurrence of several strong year
classes. This fishing pressure has also
reduced the population from having
several age classes in significant abun-
dance to one having only one or two
year classes. ,

This population is severely ove
exploited and is far from achieving
the management targets for mainte-
nance spawning stock biomass. Re-
building this population will require
several years of improved recruitment
and dramatically reduced fishing
mortality. .
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Yellowtail Flounder
Georges Bank--East of 69°W longitude
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Table 7.1 Commercial landings (1,000 mt)

- Year

Category 1980 1981 1982 1983 1984 1985 1986 1987 1988
USA recreational - - - - - - - . .
Commercial

USA 64 64 107 114 58 25 30 27 1.9

.Canada <0.1 <01 <01 <01 <01 <01 <01 - -

Other - - - - - - - - -
Total nominal :

catch 66 64 107 114 58 25 30 27 1.9

Southern New England
P 0

METRIC TONS (000's)

STRATIFIED MEAN CATCH/TOW (kg)

Table 7.2 Commercial landings (1,000 mt)

Year
Category 1980 1981 1982 1983 1984 1985 1986 1987 1988
USA recreational - - - - . - - . .
Commercial

So. New England 60 49 115 179 85 32 33 16 09
Canada - - - - - . - - -
Other - - - - - . - - -

Total nominal
catch 60 49 115 179 85 32 33 1.6 09
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"..Jandings...reaching rec-

ord low levels during the

mid-1980s."

Cape Cod

USA landings of yellowtail floun-
der from the Cape Cod stock generally
fluctuated between 1,500 mt and 2,000
mt in the 1960s, increased during the
late 1970s to approximately 5,000 mt
in 1980, and then began to decline
reaching record low levels during the
mid 1980s. Landings in 1987 in-
creased slightly (1,200 mt), only to
decrease slightly in 1988 (1,100 mt).

Trawl survey indices have been
highly variable, but have reflected the
general pattern of landings, especially
at the higher levels and recently at the
very low levels. ;

Recent declines in landings and
the corresponding general downward
trends in the survey indices suggest
that stock biomass has been reduced
by the high catches of the late 1970s
and early 1980s. The stock is over
exploited.

For further information

Clark, S. H., M. M. McBride, and B.
Wells. 1984. Yellowtail flounder
assessment update - 1984. Woods
Hole, MA: NMFS, NEFC. Woods
Hole Laboratory Reference Docu-
ment 84-39. 30 p. Available from:
Northeast Fisheries Center, Woods
Hole, MA.

Northeast Fisherics Center. 1986.
Report of the Seventh Stock As-
sessment Workshop. Woods Hole,
MA: NMFS, NEFC. Woods Hole
Laboratory Reference Document
89-04. 108 p. Available from:
Northeast Fisheries Center, Woods
Hole, MA.
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Table 7.3 Commercial landings (1,000 mt)

Year
Category 1980 1981 1982 1983 1984 1985 1986 1987 1988
USA recreational - - - - - - - - -
Commercial ‘
Cape Cod 51 32 32 19 11 10 10 12 11
Canada - - - - - - - - -
Other . - - - - - - - -
Total nominal 51 32 32 19 11 1.0 10 12 11
catch -
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8. SUMMER
FLOUNDER

The summer flounder or fluke,
Paralichthys dentatus, occurs from
the southern Gulf of Maine to South
Carolina. Important commercial and
recreational fisheries for summer floun-
der exist within the Mid-Atlantic Bight
(Cape Cod to Cape Hatteras). Sum-
mer flounder are concentrated in coastal
embayments and estuaries from late
spring through early autumn. An off-
shore migration to the outer continen-
tal shelf is undertaken in autumn; larger
individuals tend to move to more
northerly locations. Spawning occurs
during the offshore autumn migra-
tion, and the larvae are transported
toward coastal areas by prevailing water
currents. Development of post-larvae
and juveniles occurs primarily within
embayments and estuarine areas, no-
tably Pamlico Sound and Chesapeake
Bay. Growth rates differ appreciably
between .the sexes with females at-
taining weights up to 11.8 kg (26 1bs).
Female summer flounder may live up
to 20 years, but males rarely exceed 7
years. No separate stocks have been
identified in this region.

The principal gear used in com-
mercial fishing for summer flounder is
the otter trawl. Nominal total catches
increased 38% in 1988 (15,800 mt to
21,800 mt), while nominal commercial
landings increased 41% (9,500 mt to
13,400 mt). Recreational catches con-
stitute roughly 40% of the total catch.
The fishery is managed under the
Summer Flounder FMP.

Nominal commercial catches of
summer flounder averaged 8,300 mt

during 1950-60 and declined sharply
to 1,700 mt in 1969. Yield began to
recover in the early 1970s, reached a
high of 14,500 mt in 1979, and aver-
aged 11,000 mt from 1980-87. The
USA nominal catch in 1988 was 13,400
mt, a 41% increase relative to the 1987
level of 9,500 mt, and the highest catch
since 1984. The recreational fishery
for summer flounder harvests a sig-
nificant proportion of the total nomi-
nal catch of this species, and in some

Georges Bank-Mid-Atlantic

Summer Flounder

Long-term potential catch

Importance of recreational fishery

Management
Status of exploitation
Age at 50% maturity
Size at 50% maturity
. Assessment level
M=0.20 F, =016
(females)

= Unknown

Major

Summer Flounder FMP
Over exploited

= 2 years (females)

32cm (12.6in.)

= Yield per recruit

>F

1988 max

F__=0.26 F
(females)
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years, recreational harvest may ex-
ceed the commercial landings. The
estimated recreational harvest of
summer flounder ranged from 5,000
to 15,900 mt (8.6 to 25.4 million fish)
between 1979 and 1988. The recrea-
tional catch increased in 1988, and
was the highest since 1984. In addi-
tion to the summer flounder harvested
by recreational fishermen, 2.5 to 16.7
million fish were caught and released
alive between 1979 and 1988. Since
the inception of the MFCMA, nomi-
nal catches by foreign vessels have
been very low.

Stock biomass is currently at a
higher average level than during the
late 1960s and early 1970s, based on

"An increase
in...landings of 41% in
1988 likely reflects in-

creases in fishing activ-
. ity rather than in-
creased stock size."

NEFC survey indices. The spring sur-
vey index rose from 0.06 kg/tow in
1970to a peak of 1.25 kg/tow in 1976.
Since the late 1970s, the survey index
has fluctuated widely, from a low of
0.22 kg/tow in 1979 to a high of 0.82
kg/tow in 1985. The 1988 index value
was (.44 kg/tow.

Catch curve analysis of survey and
commercial age composition data col-
lected from 1976 through 1983 indi-
cated fishing mortality rates of about
0.810 0.9, well in excess of F__. Al-
though mortality estimates are not
available for the last several year classes,
they have probably remained high.

- ' Anincrease in combined commer-
cial and recreational landings 0f 41% in
1988 ikely reflects increases in fishing
activity rather than increased stock size.
Current fishing mortality rates greatly
exceed those resulting in maximum yield
per recruit, and are likely reducing stock
size and hence long term yield. Pre-
liminary analysis suggests that the
stock is over exploited; the level of the
assessment is being increased to age
structured in order to check. this.

Flounders
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Table 8.1 Recreational catches and commercial landings (1,000 mt)

! Preliminary NMFS data.

: Year . ‘
Category 1980 1981 1982 1983 1984 1985 1986 1987 1988
USArécreational 122 50 80 159 125 71 7.8 ' 63 84!
Commercial
USA 11.5 80 101 118 142 119 111 9.5 134
Canada - - - - - - - - -
Other <01 <01 <01 <01 - - - - -
Total nominal 23.7 13.0 181 277 267 190 189 158 218
catch

or turther information

Northeast Fisheries Center. 1986. Report
of the Third NEFC Stock Assess-
ment Workshop. Woods Hole, MA:
NMFS, NEFC. Woods Hole Labo-
ratory Reference Document 86-14.
98 p. Available from: Northeast
Fisheries Center, Woods Hole, MA.

Fogarty, M. J. 1981. Review and
assessment of the summer flounder
Paralichthys dentatus in the North-
west Atlantic. Woods Hole, MA:

NMFS, NEFC. Woods Hole Labo-
ratory Reference Document 80-22.
57 p. Available from: Northeast Fish-
eries Center, Woods Hole, MA.

Lange, A. M. T. 1984. Long-term
effects of change in mesh size on
yield of summer flounder. Woods
Hole, MA: NMFS, NEFC. Woods
Hole Laboratory Reference Docu-
ment 84-04. 14 p. Available from:
Northeast Fisheries Center, Woods
Hole, MA. :
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9. AMERICAN

PLAICE

The American plaice or dab, Hip-
poglossoides platessoides, is a large-
mouthed, “right-handed” flounder dis-
tributed along the Northwest Atlantic
continental shelf from southern Labra-
dor to Rhode Island in relatively deep
waters, Off the USA coast, the greatest
commercial concentrations exist between
90 and 182 m (50 and 100 fathoms).
Sexual maturity begins between ages 2
and 3; spawning occurs in spring, gen-
erally during March through May.
Growth is rather slow; 3-year-old fish
are normally between 22 and 28 cm (9
to 11 in.) in length and weigh between
90 and 190 g (0.2 and 0.4 1bs). After
age 4, females grow faster than males.

The principal commercial fishing
gear used to catch American plaice is
the otter trawl. Recreational catches
and foreign catches are insignificant.,
Fishing is managed under the New
England Fisheries Management Coun-
cil’s Multispecies FMP. Total catches
declined 13% in 1988 (from 3,800 mt
to 3,400 mt). o

Landings of American plaice in-
creased steadily from a low in the mid-
1970s until 1982, from roughly 3,000

mt to more than 15,000 mt. Subse--

quently, landings have declined stead-
ily to levels approaching those of the

mid-1970s.

USA commercial CPUE indices
were relatively stable between 1964
and 1969, declined in the early 1970s,
and sharply increased in 1977 when
total landings doubled. CPUE indices
in the Gulf of Maine peaked in 1981,
while Georges Bank CPUE values
peaked in 1983, in these years, record
CPUE values were attained. Subse-
quently, annual CPUE indices have
declined steadily. The 1988 indices in
both areas declined from 1987 levels
and are among the lowest observed.

Effortin 1988, however, was near rec-
ord high. ,

Between 1960 and 1974, 67% of
USA landings were from deepwater
areas on Georges Bank. Since then,
Gulf of Maine landings have exceeded
those from Georges Bank. The 1987
Gulf of Maine catch (2,200 mt) was
nearly twice as large as that from Georges
Bank (1,100 mt). In both areas, how-
ever, shifts in landings by vessel class
have occurred. In 1988, for the fifth
year in succession in the Gulf of Maine,
plaice landings by small vessels (Class

Long-term potential catch
Importance of recreational fishery
Management
Status of exploitation
Projected spawning stock

per recruit
Age at 50% maturity

Size at 50% maturity

Assessment level
F ot = 0.17

Gulf of Maine- Georges Bank
American Plaice

Unknown
Insignificant -
Multispecies FMP
Over exploited
Unknown

= 3.2 yrs (males)
3.8 yrs (females)
= 25.6 cm (10.1 in.) males
29.7 cm (11.7 in.) females
= Yield per recruit
F_ =034 F,,,, = Unknown

1988
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2), accounted for less than half of the
Gulf of Maine catch. Medium size
(Class 3) and large, (Class 4) vessels
accounted for 42% and 15% respec-
tively of the 1988 total Gulf of Maine
landings. On Georges Bank, Class 3
vessels accounted for 66% of the 1988
catch and Class 4 vessels for 32%.

In both the Gulf of Maine and
Georges Barik regions, the American
plaice fisheries became highly directed
during 1981 and 1982. In 1981, 70%
of the total Gulf of Maine catch was
taken by trips in which plaice com-
prised more than 50% of the trip catch.
In 1982, 29% of the Georges Bank
landings was taken in such trips. Since
then, directed trips have become much
less important in accounting for yield.
In 1988, directed trips accounted for
only 11% of the Gulf of Maine caltch
and 14% of the Georges Bank catch.
Landings trends have generally paral-
leled trends in NEFC autumn indices.

The 1988 autumn off-shore sur-
vey weight per tow index increased
from the record low value of 1.1 ob-
served in 1987 to 1.5. This increase

"...abundance and land-
ings are expected to re-
main low."

was due to an increase in the number of
small plaice caught in the survey. Thus,
91% (by number) of the survey catch in
1988 was composed of individuals below
the legal minimum size of 14 inches
compared to 78% in 1987. These small
fish tend to be concentrated in the Gulf
of Maine in near-shore waters. The
large number of small plaice in the 13 to
25 cm size range suggests 1986 and
1987 year classes have been relatively
strong compared to recent years, al-
though they are smaller than those
observed during the late 1970s. The
NEFC inshore and the Massachusetts
State bottom traw] surveys also suggest
relatively strong 1986 and 1987 year
classes.

The continuing decline in land-
ings that started in 1983 reflects a de-
clining biomass, as indicated in both

Flounders
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Table 9.1 Recreational catches and commercial landings (1,000 mt)

Year
Category 1980 1981 1982 1983 1984 1985 1986 1987 1988
USArecreational <0.1 <0.1 <01 <01 <01 <01 <01 - -
Commercial
USA 135 129 151 132 101 70 45 38 i3
Canada <0.1 <01 <01 <01 <01 <01 <01 <01 01
Other - <0.1 - - - - - - -
Total nominal 136 129 152 132 101 70 4.5 38 34
catch

catch per unit effort indices (near rec-
ord low) and survey indices. The ap-
parently strong 1986 and 1987 year
classes offer the opportunity to reverse
the biomass trend if fishing mortality
and discarding are reduced. How-
ever, fishing effort has been increas-
ing in recent years, especially in the
small mesh fisheries in the Gulf of
Maine, and both fishing and discard
mortality are likely to remain high.
Given these conditions, abundance and
landings are expected to remain low.
The population is over exploited.

For further information

Northeast Fisheries Center. 1987,
Report of the Third Stock Assess-
ment Workshop. Woods Hole, MA:
NMFS, NEFC. Woods Hole Labo-
ratory Reference Document 86-14.
98 p. Available from: Northeast
Fisheries Center, Woods Hole, MA.

Sullivan, L.F. 1982. American plaice,
Hippoglossoides platessoides, in the
Gulf of Maine. Kingston, RI: Uni-
versity of Rhode Island. 96 p.
Masters thesis.
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10. WITCH
FLOUNDER

% “ﬁgﬁiﬁﬁfl

The witch flounder or gray sole,
Glyptocephalus cynoglossus, is com-
mon throughout the Gulf of Maine and
also occurs in deeper areas on and adja-
cent to Georges Bank and along the
shelf edge as far south as Cape Hat-
teras. Research vessel survey data
suggest that tb2 Gulf of Maine popula-
tion may be relatively discrete from
populations in other areas. Witch floun-
der appear to be sedentary, preferring
moderately deep areas; few fish are
taken shallower than 27 m (15 fath-
oms) and most are caught between 110
and 275 mt (60 and 150 fathoms).
Spawning occurs in late spring and
summer. Witch flounder attain lengths
up to 60 cm (24 in.) and weights of ap-
proximately 2 kg (4.5 Ibs).

The principal fishing gear used to
catch witch flounder is-the otter trawl.
Recreational catches and foreign catches
are insignificant. Fishing is managed
under the New England Fisheries
Management Council’s Multispecies
FMP. Total landings decreased slightly
in 1988 (from 3,400 mt to 3,200 mt).

Since 1960, the USA nominal 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 nominal catches from

both areas have been minor (less than
50 mt annually since 1970). Distant
water fleet catches on Georges Bank
averaged 2,600 mt in 1971-72, but
subsequently declined sharply and have
been negligible since 1977. The total
Georges Bank - Gulf of Maine nominal
catch increased from 1,000 mt in 1961
to an annual average of 5,700 mt in

1971-1972 and subsequently declined
to 1,800 mt in 1976. Nominal catches,
subsequently, increased steadily from
1976 to 6,500 mt in 1984 and then
began to decline to the present level
some 50% lower than the maximum.
NEFC autumn survey catches seem
to accurately reflect trends in biomass.
Heavy exploitation by distant water

" The decline in landings since 1984 reflects a declin-

ing biomass."

Long-term potential catch

Management
Status of exploitation

Projected spawning stock biomass

Age at 50% maturity
Size at 50% maturity>
Assessment level

M=0.15 F,, =Unknown

Importance of recreational fishery

F__=Unknown F . = Unknown

Gulf of Maine - Georges Bank

Witch Flounder

Unknown
Insignificant
Multispecies FMP
Over exploited
Unknown
= 4 years (males)
5 years (females)
= 29 cm (11.4 in.) males;
32cm (12.6 in.) females
= Index
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fleets in 1971-72 was followed by a
decline in the autumn index from an
average of 3.6 kg/tow in 1966-70t0 1.0
kg/tow in 1976. Abundance increased
sharply in 1977-78; subsequent indices
have been lower, with the 1988 value
1.7 kg/tow below the long-term aver-
age.

The decline in landings since 1984
reflects a declining biomass, as indi-
cated in the survey indices and in
some preliminary catch per unit effort
indices. These declines suggest that
this resource is being adversely af-
fected by current levels of exploita-
tion. It appears that harvests of 4,000
mt or more cannot be sustained over
the long term, given recent and his-
torical trends. The population is over
exploited.

For further information

Burnett, J., and S. H. Clark. 1983.
Status of witch flounder in the Gulf
of Maine - 1983. Woods Hole, MA:
NMFS, NEFC. Woods Hole Labo-
ratory Reference Document 83-36.
31p. Available from: Northeast Fish-
eries Center, Woods Hole, MA.

Northeast Fisheries Center. 1986. Report
of the Second Stock Assessment
Workshop. Woods Hole, MA:
NMFS, NEFC. Woods Hole Labo-
ratory Reference Document 86-09.
114 p. Available from: Northeast
Fisheries Center, Woods Hole, MA.
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Table 10,1 Commercial landings (1,000 mt)
. Year
Category 1980 1981 1982 1983 1984 1985 1986 1987 1988
USA recreational - - - - - - - - .
Commercial
USA 34 34 48 58 65 60 45 34 32
Canada <0.1 <01 <01 <01 <01 <01 <01 <01 <01
Other - - - - - . . . -
Total nominal 34 34 48 58 65 6.1 45 34 32

catch
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11. WINTER
R

FLOUNDE

The winter flounder, blackback,
or lemon sole, Pseudopleuronectes
americanus, is distributed in the North-
west Atlantic from Labrador to Geor-
gia. Abundance is highest from the
Guif of St. Lawrence to Chesapeake
Bay. Winter flounder may attain sizes
up to 58 cm (23 in.) total length. The
diet consists primarily of benthic inver-
tebrates. Movement patterns are gen-
erally localized. Small-scale seasonal
migrations occur during winter to estu-
aries, embayments, and saltwater ponds
to spawn, and from these locations to
deeper water during summer. There is

evidence that winter flounder tend to
return to the same spawning locations
in consecutive years. Restricted move-
ment patterns and differences in growth,
meristic, and morphometric character-
istics suggest that relatively discrete
local groups exist.

Tagging and meristic studies indi-
cate discrete groups of winter flounder
nortl of Cape Cod, east and south of
Cape Cod, and on Georges Bank. For
descriptive purposes, groups will be
described separately for the Gulf of
Maine, Southern New England - Middle
Atlantic, and Georges Bank; additional

Georges Bank

Winter Flounder

Long-term potential catch

Importance of recreational fishery

Management
Status of exploitation

Projected spawning stock biomass

per recruit
Age at 50% maturity
Size at 50% maturity

Assessment level

M = Unknown F,,=Unknown F__ =Unknown F, 553 = Unknown

=  Unknown
=  Insignificant

= Multispecies FMP
=  Fully exploited

= Unknown

=  2years
= 25 cm (9.8 in.) males

26 cm (10.2 in.) females
=  Index

studies of stock structure are needed.
Winter flounder are typically exploited
in coastal locations, although offshore
shoal areas, particularly Georges Bank
and Nantucket Shoals, support impor-
tant winter flounder fisheries.

The principal commercial fishing
gear used to catch winter flounder is the
otter trawl. Recreational catches are
significant in the southern parts of the
range. The fishery is managed under
the New England Fisheries Manage-
ment Council’s Multispecies FMP. Total
reported landings in 1988 declined
slightly (14,900 mt to 13,300 mt). The

"...the steady decline in
the survey indices over
the past decade and the
low CPUE indices sug-
gest that this stock may
be approaching over ex-
ploitation. However, the
level of assessment is
too low to allow a defini-
tive statement."”
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ex-vessel value of the commercial land-
ings in New England ports decreased
8% (from 8,100 mt worth $21.6 mil-
lion to 7,400 mt worth $19.9 million).

GEORGES BANK

Comnicréial landings from the |

Georges Bank region increased from
roughly 2,000 mt in the mid 1970s to
record high levels of roughly 4,000 mt
over the period 1977 to 1984. There
are no recreational catches in this area.
Subsequently, landings decreased in
1985 and 1986 to roughly 2,000 mt.

Landings in 1988 increased to 2,800
mt, 8% more than 1987 landings.
However, 1987 landings were still 32%
below the catches taken during the early
1980s. CPUE indices in 1988 were
among the lowest that have been ob-
served. The NEFC autumn survey index
fluctuates widely but has had a down-
ward trend since 1976. The 1988 index
of 1.3 kg/tow represents a slight in-
crease over 1987, but is still among the
lowest values observed in the 26 year
time series. ‘

Although the increase in landings
in 1987 and 1988 is encouraging, the
steady decline in the survey indices
over the past decade and the low CPUE
indices suggest that this stock may be
approaching over exploitation. How-
ever, the level of the assessment is too
low to allow a definitive statement,

SOUTHERN NEW
ENGLAND
AND MID-ATLANTIC

Commercial landings from the
southern New England - Mid-Atlantic
area increased from roughly 4,000 mt
in the mid-1970s to nearly 12,000 mt in
1981. Recreational catches are not
known for that period. Commercial
catches declined from their early 1980s
level, while recreational catches increased
from 1980 to 1985. More recently,
recreational catches have also declined.
The combined recreational and com-
mercial landings declined by 11% in

Flounders

Long-term potential catch
Importance of recreational fishery
Management

Status of exploitation

Age at 50% maturity

Size at 50% maturity

Assessment level

M =Unknown F, =Unknown F_,_=Unknown F .. =Unknown

Southern New England - Mid

Winter Flounder

= Unknown

= Significant

= Multispecies FMP

= Fully exploited

= 2 years

= 25 cm (9.8 in.) males;
26 cm (10.2 in.) females

= Index

1988 to about 8,200 mt. Most of this
decline was due decreases in com-
mercial landings (5,200 mt to 4,300
mt). o .

NEFC spring survey indices have
shown similar frends as commercial
catches since about 1975, increasing
through 1981 (1.0 kg/tow) and gener-
ally declining, with the exception of
1985, until 1987. In 1988, the index
increased to 0.6 kg/tow, a value double
that of 1987 but still low in comparison
to earlier years in the time series.

The continued decline in landings
since 1981 and in the survey indices in
the most recent years, suggests that
landings will not increase in the near
future. There are uncertainties, how-
ever, in the stock structure in this re-
gion with suggestions of many local-
ized groups. Thus, local fluctuations in
catches might be expected since fishing
pressure is not applied uniformly
throughout the region: The status of
the stocks can not be determined with
certainty without increasing the level
of the assessment.

GULF OF MAINE

Commercial Jandings from the Gulf
of Maine increased from a steady 1,000
mt for the period 1961 to 1977 to nearly
3,000 mtin 1982. Recreational landing
estimates, which became available start-
ing in 1980, also increased from 1980
through 1982, giving a total catch of

7,100 mt in that year. Total landings
dropped precipitously in 1983 to 3,400
mt primarily due to much lower rec-

. reational landing estimates, and have

continued at lower levels, fluctuating
with changes in the recreational land-
ings. Combined landings in 1988 were
only 2,300 mt. _

Bottom trawl survey abundance
indices from the Massachusetts Divi-
sion of Marine Fisheries spring sur-
vey for the Massachusetts Bay sam-

" ...local fluctuations in
catches might be ex-
pected since fishing
‘pressure is not applied
uniformly throughout
the region."

- pling area (where the majority of the

Gulf of Maine nominal catch is taken)
decreased sharply from 1981 to 1983,
remained relatively constant during
1984-1986, averaging 12.3 kg/tow,
but increased to 20.7 kg/tow in 1987.
In 1988, the index dropped again to
10.6-kg/tow, indicating that the sharp
increase in 1987 may have been anoma-
lous. :
The continuing low level of land-
ings and the lower trawl survey index
in 1988 suggest that winter flounder
abundance in the Gulf of Maine has
been reduced substantially by recent
exploitation. Because recreational
catches are equal to or greater than
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commercial landings, future improve-

Winter Flounder ) o ments in the condition of the stock
- Georges Bank . will depend on decreases in exploita-
5T : — 5 tion in both sectors, and on improved

recruitment. The stock at present ap-
pears to be over exploited, although
the status can not be determined with
certainty without increasing the level
of the assessment.

For further information

METRIC TONS (000's)

STRATIFIED MEAN CATCH/TOW (kg)

Almeida, F.P. 1989. In press. Alloca-
tion of recreational catch statistics .
using MRFSS intercept data - and
application to winter flounder. Wash-
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YEAR ' ington, DC: U.S. Dept. of Com-
Table 11.1 Commercial landings (1,000 mt) merce, NOAA, NMFS, NEFC.
NOAA Technical Memorandum
Year NMES-F/NEC-71. Available from:
Category 1980 1981 1982 1983 1984 1985 1986 1987 1988 Northeast Fisheries Center, Woods

Hole, MA.
. Foster, K. L. 1987. Status of winter
USA recreational - - - - - - - - - .
Commercial flounder Pseudopleuronectes ameri-
UsA 40 41 30 39 39 22 18 26 28 canus stocks in the Gulf of Maine,
Canada <01 <01 <01 <01 <01 <01 <01 <01 <0.1 Southern New England and Middle
Other . - . - - - . - - Atlantic areas. Woods Hole, MA:
Total nominal 40 4.1 30 39 39 22 18 26 28 NMFS, NEFC. Woods Hole Labo-
catch _ ratory Reference Document 87-06.
: ] K 70p. Available from: Northeast
Southern New England - Mid-Atlantic Fisheries Center, Woods Hole, MA.
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Table 11.2 Recreational catches and commercial landings (1,000 mt)

Year
Category 1980 1981 1982 1983 1984 1985 1986 1987 1988
USA recreational 2.7 i3 32 50 64 79 33 40 39
Commercial
USA 109 116 94 8.7 89 66 49 52 43
Canada <0.1 <01 <01 <01 <01 <01 <01 <0.1 <0.1
Other - -

Total nominal 136 149 126 137 153 145 82 92 82
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“... winter flounder Gulf of Maine
abundance in the Gulf - .
: Winter Flounder
of Maine has been re- ter Flounde
duced substantially by Long-lermpotentialcatch = Uskaown
TP TR mportance of recreational fishery = ajor
recent exploltation. Management =  Multispecies FMP
Status of exploitation = Over exploited

| Projected spawining stock biomass = Unknown
| perrecruit
{ Age at 50% maturity = 2 years
{ Size at 50% maturity = 25 cm (9.8 in.) males
_ : 26 cm (10.2 in.) females
{ Assessment level ‘ = Index

M =Unknown F  =Unknown F__=Unknown F,, =Unknown

Winter Flounder
Gulf of Maine
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Table 11.3 Recreational catches and commercial landings (1,000 mt)

Year

Category 1980 1981 1982 1983 1984 1985 1986 1987 1988
USA recreational 35 3.7 - 43 13 1.2 2.0 03 19 1.0
Commercial

USA 24 24 2.8 21 1.7 1.6 1.3 1.2 13

Canada <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <01 <0.1 <0.1

Other . . - - - - - - -
Total nominal 59 6.1 7.1 34 29 3.6 16 3.1 23

catch
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12. SCUP

Scup or porgy, Stenotomus
chrysops, occurs primarily in the Mid-
Atlantic Bight from Cape Cod to Cape
Hatteras. Seasonal migrations occur
during spring and autumn. In sum-
mer, scup are common in inshore

waters from Massachusetts to Vir-

ginia, while in winter scup are found
in offshore waters between Hudson
Canyon and Cape Hatteras at depths
ranging from 70 to 180 m. Sexual
maturity js essentially complete by
age 2 at a total length of 21 cm (9 in.);
spawning occurs during summer
months. Although ages up to 20 years
have been reported, recent catches
have been dominated by age 2 to 3
fish. Scup attain a maximum length of
about 40 cm (16 in.). Tagging studies
have indicated the possibility of a
Southern New England stock and
another stock extending south from
New Jersey. However, because there
is considerable uncertainty about
exactly where the separation may
occur, this separation is not used here.
The principal commercial fish-
ing gear is the otter trawl. Recrea-
tional catches are significant. The
fishery is not subject to management
except locally within individual state’s
waters. Total reported landings de-
creased 13% in 1988 (from 9,300 mt
to 8,100 mt), mostly due to lower
estimated recreational landings.
Nominal commercial catches by
USA vessels fluctuated between
18,000 and 22,000 mt annually be-

tween 1953 and 1963, but declined to
between 4,000 and 5,000 mt during
the early 1970s. Nominal catches by
distant water fleets peaked at 5,900 mt
in 1963, but declined to less than 100
mt per year after 1975. Beginning in
the early 1970s, the USA nominal
commercial catch steadily increased
and reached a peak of 9,800 mt in
1981. Landings continue to decrease
considerably. The 1988 catch de-
creased to 5,800 mt, 25% below the
average for the past eight years, mak-
ing it the lowest catch during that time
period.-

Most of the earlier increase is
attributable to increased fixed gear
and otier trawl catches in the Southern
New England - New Jersey area. The

Virginia winter trawl fishery, which
produced nominal catches in excess
of 5,000 mt in the early 1960s, has
averaged less than 350 mt in the past
10 years. The proportion taken by the
Virginia fishery has declined from 40
to 60% of the total prior to 1967, to 2
to 16% since 1973.

Estimated recreational catches
represent 20 to 50% of total nominal
catches from 1979 to 1987 except in
1986, when it represented 86%. The
1988 preliminary recreational catch
estimate is 28% below the 1987 level,
continuing a decline which began last
year.

Catch per unit effort of Southern
New England otter trawlers increased
from 2.2 mt/day fished in 1971 to 6.2

Long-term potential catch

Management

Status of exploitation
Age at 50% maturity
Size at 50% maturity
Assessment level

M = 0.20 F,, = 0.20

Importance of recreational fishery

F,=035 F

Southern New England - Mid-Atlantic

Scup

= 10,000 to 15,000 mt

= Major

Some state regulations
Over exploited

2 years

21 cm (9 in.)

= Yield per recruit

>F

1988 max
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Other Groundfish

"...truncated age distri-
butions suggest that ex-
ploitation has reduced
the population level, and
is increasingly focusing
on young fish,"

mt/day in 1977 and 1979. Recent
values have decreased markedly from

5.9 mt/day fished in 1984 to 3.8 mt/

day fished in 1988. The NEFC au-
tumn offshore survey index (age 1 and
older) is quite variable. The index
increased sharply from 1979 to the
second highest value in the time series
in 1981. Since 1981, the index has
fluctuated greatly. Recently the 1986-
88 indices were below the long term
mean, with the current indices being
nearly as low as the series minimum
back in 1970.

. In recent years, stock abundance
appeared to be considerably lower in
the Mid-Atlantic (MA) area than in
the Southern New England (SNE) area.
In 1988, although the young-of-the-
year (YOY) index increased 85% over
1987 in SNE and decreased 61% from
the 1987 anomaly in MA, indices for
all fish were approximately equal in
both areas. Commercial length fre-
quency samples also indicate an in-
crease in the number of YOY scup in
1988. Previously, YOY scup were
abundant in the 1985 and 1986 au-

tumn inshore NEFC indices and -

commercial length frequencies.

A comparison of scup length fre-
quencies_from the commercial and
recreational fisheries during 1983-88
reveal that commercial length fre-
quency distributions have shifted to
smaller fish (including YOY) while
recreational length frequency distri-
butions have remained relatively
stable. Mean lengths for both com-
mercial fishery and NEFC autumn
offshore survey exhibit decreases since
1983, in fact, NEFC mean lengths
have decreased 44% from 1983 to

15

Scup
Southern New England - Mid-Atlantic
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Table 12.1 Recreational catches and commercial landings (1,000 mt)

T T
78 a0 82 84 86 88

1983 1984 1985

Year

1986 1987 1988

Category 1980 1981 1982
USA recreational 3.9 20 31
Commercial
USA 79 98 87
Canada - - -
Other <0.1 <0.1 -

Total nominal 11.8 118 118
catch

1 Prelimlnary

112 92 100 128 93 - 81!

34 14 33 59 32 23!

78 78 67 69 61 58

- <0.1 <01 <0.1 - -

1988. There is a general lack of
larger, older scup (>35cm, >7 yrs.) in
both commercial and recreational fish-
eries. Instantaneous fishing mortality
in the Southern New England area
was estimated to be about 0.3 in 1981
but has probably exceeded F_, in
recent years. :

The steady decrease in landings,
the decreased CPUE levels, and the
near record low survey indices sug-
gest that recent exploitation has re-
duced stock abundance substantially.
The truncated age distributions sug-
gest that exploitation has reduced the
population level, and is increasingly
focusing on young fish. These consid-
erations suggest that the population is
over exploited.

For further information

Mayo, R. K., 1982. An assessment of
the scup, Stenotomus chrysops L.,
population in the Southern New
England and Mid-Atlantic regions.
Woods Hole, MA: NMFS, NEFC.
Woods Hole Laboratory Reference
Document 82-46, 59 p. Available
from: Northeast Fisheries Center,
Woods Hole, MA.

Northeast Fisheries Center. 1989.
Report of the Seventh Stock As-
sessment Workshop. Woods Hole,
MA: NMFS, NEFC. Woods Hole
Laboratory Reference Document
89-04. 108 p. Available from:
Northeast Fisheries Center, Woods
Hole, MA.
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' 13. BLACK SEA

BASS

Black sea bass, Centropristis striata,
‘occur off the northeast United States along.
the entire Atlantic coast of the United States,
with the greatest concentrations found within
the middle Atlantic Bight. Black sea bass
‘overwinter along the 100 m depth contour
off Virginia and Maryland, then migrate
north and west into the major coastal bays
and become associated with structured
bottom habitat (reefs, oyster beds, wrecks).
Spawning begins in March off North Caro-
lina and occurs progressively later (until
October) further north. Most black sea bass
are protogynous hermaphrodites, begin-
ning life as females and later transforming

Reported commercial land-
ings north of Cape Hatteras fluc-
tuated around 2,600 mt from 1887
to 1948, when it increased to 6,900
mt. Catches peaked at 9,900 mtin
1952, declined steadily to 600 mt
in 1971, and then increased to

. 2,400 mtin 1977. Nominal catches
averaged 1,400 mt from 1980 to
1987 and were 1,700 mt in 1988.
The only reported catch by distant
water fleets was 1,500 mt in 1964.
The estimated recreational catch
has ranged from 500 mt to 8,100

mt in the 1980s, with no apparent
trend. The estimated recreational catch
has comprised from 21% (1981) to
86% (1982) of the total nominal catch
in those-years for which comparisons
are possible.

Estimated 1988 recreational
catches from the middle Atlantic and
New England regions was 1600 mt,
but has ranged between 300 and 8,100
mt since 1980. The high values for
1982 and 1986, 8,100 mt and 6,300 mt
respectively, are consistent with stock
abundance indices, for black sea bass
under 20 cm. :

into males. As a result, females generally
mature at a smaller size (age 2, 18.3 cm or
7.2 in., standard length) than males (age 2,
21.1 cm or 8.3 in.). Females are rarely
found older than 8 years (>35 cm or 13.8
in.), while males may live up to 15 years
(>60 cm or 23.6 in.). Black sea bass are
omnivores, feeding on crustaceans, mol-
luscs, echinoderms, fish, and plants.

The commercial fisheries principall
use traps and otter trawls to catch black
sea bass. Recreational fishing is as sig-
nificant as commercial fishing. There is
no management outside state waters. Total
catches increased 18% in 1988 (2,800 mt
to 3,300 mt).

Long-term potentjal catch
Importance of recreational fishery
Management

Status of exploitation

Age at 50% maturity

Size at 50% maturity

‘Assessment level

M=03

= 19.7cm(7.8in.)

- Gulf of Maine - Mid-Atlantic

.Black Sea Bass

= Unknown
Major
Some state regulations
Fully exploited

- 2years

= Yield per recruit

F 55 = Unknown
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"...the fishery tends to re- Black Sea Bass
:I::;s':'a:fd?;_'.." g year Gulf of Maine- Mid-Atlantic

Catch per unit effort of the Mid- 10
Atlantic and Chesapeake pot/trap fish- | g
ery declined from 78.9 kg/trap in 1953 47 SPRING =
to 10.0 kg/trap in 1968. Trap CPUE SURVEY ~_ A H £
rose to 46.9 in 1977 and has since fallen INDEX " z
to the most recent (1980) CPUE value . " e
of 18.6 kg/trap. NEFC spring offshore S . “ . | ¢ &
bottom trawl survey data indicate an - g
increase in abundance from 1970 (0.1 g -5 2
fish/tow) to 1977 (8.2 fish/tow) fol- = 24 g
lowed by a decline to 0.3 fish/tow in £ 42
1985. Indices increased to 2.4 fish/tow S [, 5
in 1986, but has dropped to 1.0 fish/tow = / E
in 1988. Pre-recruit indices (fish <20 1 LANDINGS Noob g
cm) from the autumn inshore bottom AN v
trawl survey indicate above average / P ‘Va ! B
year classes occurred in 1976, 1981, o . ‘], / 1 ] : / ‘] - R P

and 1985.

Size composition data from com-
mercial landings indicate that black sea
bass recruit fully to the trap and trawl
fishery by ages 2 and 3, respectively.
The biologically optimum age for har-
vesting black sea bass, based on yield-
per-recruit analysis, is 6 years, Total
landings have fluctuated without trend
in the 1980s, punctuated by years with
much higher recreational catches. The
correspondence of these high catches
with high pre-recruit indices the year
previously, suggests that the fishery
tends to reduce incoming year classes
rapidly. The assessment information is
insufficient to allow a definitive under-
standing of the status of this species,
but it would appear to be fully ex-
ploited.

'For further information

Low, B.A,, Jr. 1981. Mortality rates
and management strategies for black
sea bass off the southeast coast of
the United States. NorthAmer. J. of
Fisheries Mgmt. 1(2):93-103.

Musick, J.A. and L.P. Mercer. 1977.
Seasonal distribution of black sea
bass, Centropristis striata, in the
Mid-Atlantic Bight with comments
on the ecology of fisheries of the
species.  Trans. Am. Fish. Soc.
106(1):12-25.

Table 13.1 Recreational caiches and commercial landings (1,000 mt)

Category

1980 1981 1982 1983

Year

1984 1985 1986 1987 1988

USArecreational 0.7
Commercial
USA 13
Canada -
Other -
Total nominal catch 2.0

05 81 23 07 15 63 10 16

11 12 15 19 12 18 18 17

16 93 38 26 27 81 28 33
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14. OCEAN POUT

P
"

The ocean pout Macrozoarces

americanus, is a demersal eel-like spe-

cies ranging from Labrador to Dela-
ware that attains lengths of up to 98 cm
(39in.) and weights of 5.3 kg (14.21b).
Ocean pout prefer depths of 15 to 80
meters and temperatures of 6° to 7°C.
Tagging studies and NEFC bottom trawl
survey data indicate that ocean pout do
not undertake extensive migrations, but
rather move seasonally to different
substrates. During winter and spring,
ocean pout feed over sand or sand-
‘gravel bottom and are vulnerable to
otter traw] fisheries. In summer, ocean
‘pout stop feeding and move to rocky
areas, where they spawn in September
and October. The demersal eggs are
guarded by both parents until hatching.
During this period ocean pout are not
available to commercial fishing opera-
tions. Catches typically increase again
when adults return to their feeding
grounds in late autumn and winter. The
diet consists primarily of invertebrates:
brittle stars, sand dollars, sea urchins,
and bivalves, with fish being only a
minor component. Stock identification
studies suggest the existence of two
stocks: one occupying the Bay of Fundy
area and the northern Gulf of Maine
cast of Cape Elizabeth, and a second
stock ranging from Cape Cod Bay south
to Delaware. This southern stock is
characterized by faster growth rates,

and to date has supported the commer-
cial fishery.

The principal fishing gear used to
catch ocean pout is the otter trawl, and
the fishery occurs primarily between
December and May each year. There is
no fishery management plan in place

_for federal waters; the state of Massa-

chusetts regulates the fishery which
primarily occurs near shore. Total
nominal landings declined 18% in 1988
(2,200 mt to 1,800 mt).

, Commercial interest in ocean pout
has fluctuated widely. Ocean pout were
marketed as a food fish during World
War 11, and landings peaked at 4,500
mtin 1943. However, an outbreak of a

protozoan parasite that caused lesions
eliminated consumer demand for ocean
pout as a food ittm. From 1964 to
1974, an industrial fishery developed,
and nominal catches for the USA aver-
aged 4,700 mt during these years. Soviet
vessels began harvesting ocean pout in
large quantities in 1966 with nominal

catches peaking at 27,000 mt in 1969.

Foreign catches subsequently declined
substantially and none have been re-
ported since 1974. USA nominal catches
declined to an average of 600 mt annu-
ally from 1975 to 1983.

Catches increased in 1984 and 1985
to 1,300 mt and 1,500 mt respectively,
due to the development of a small di-

“Mid-Atlantic - Gulf of Maine

Ocean Pout

Long-term potentialcatch
Importance of recreational fishery
Management “

Status of exploitation

Age at 50% maturity

Size at 50% maturity
Assessment level

M=Unknown F, =Unknown F__=Unknown F ,, =Unknown

Unknown
Insignificant

Some state regulations
Fully exploited

= Unknown

= Unknown

= Index
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rected fishery in Cape Cod Bay supply-
ing the fresh fillet market. Although
landings fell to 800 mt in 1986, catches
increased markedly in 1987 to 2,200
mt, the highest annual total since 1974,
and remained high at 1,800 mt in 1988.
Landings from southern New England
and Cape Cod Bay dominated the catch,
accounting for 58% and 34% respec-
tively, of the total 1988 USA harvest,
reversing landings patterns observed
in 1986-87.

Due to the ocean pout’s pattern of
seasonal distribution, the NEFC spring
survey index is more useful than the
autumn survey for evaluating relative
abundance. From 1968 to 1975 (en-
compassing peak levels of foreign fish-
ing and the domestic industrial fish-
ery), commercial landings and NEFC

" ...fishing mortality has
rapidly increased."”

spring survey indices followed similar
trends; both declined from historic high
values (27,000 mt and 6.15 kg/tow) in
1969 to lows of 300 mt and 1.34 kg/
tow, respectively, in 1975. Between
1975 and 1985, survey indices increased
to record high levels, peaking in 1981
and 1985 to more than 7.0 kg/tow.
Subsequently, survey catch per tow
indices declined; the spring 1987 index
(2.7 kg/tow) was the lowest since 1979,
and the index remained low (3.2 kg/
tow) in 1988. More importantly, the
values for average weight and mean
length of individual fish has decreased
recently to 1976-82 values, when the
stock was dominated by small fish
and landings were at historic low lev-
els.

Declining relative abundance since
1985 coupled with increasing nominal
catches and decreasing fish size sug-
gests that fishing mortality has rapidly
increased. The population appears to
be fully exploited, but catches at the
present level may not be sustainable.

Other Groundfish
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Table 14.1 Commercial landings (1,000 mt)

Year

Category 1980 1981 1982 1983 1984 1985 1986 1987 1988
USA recreational - - - - - - - - -
Commercial

USA ) 0.4 0.3 03 04 13 1.5 0.8 22 18

Canada - - - - - - - -

Other - - - - - - - - -
Total nominal 04 03 03 04 13 15 08 22 18

catch

For further information

Olsen, Y. H., and Merriman, D. 1946.
Studies on the marine resources of
southern New England, IV. The Bi-
ology and Economic Importance of
the Ocean Pout, Macrozoarces ameri-
canus (Bloch and Schneider). Bull.

Bingham Oceanogr. Collec. 9:1-184.

Orach-Meza, F.L.. 1975. Distribution
and abundance of ocean pout, Mac-
rozoarces americanus (Bloch and
Schneider) in western North Atlantic
Ocean. Kingston, RI: University of
Rhode Island. Master’s thesis.
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15. WHITE HA

The white hake, Urophycis tenuis,
is a boreal species that is common on
muddy bottom throughout the Gulf of
Maine. Stock boundaries are uncer-
tain, although research vessel survey
data indicate that the Gulf of Maine
population is more or less discrete from
populations further east. Depth distri-
bution varies by age and season; juve-
niles typically occupy shallower areas
than adults, but individuals of all ages
tend to move inshore or shoalward in
spring and summer, dispersing to deeper
areas in autumn. Most trawl catches are
taken at depths of 110 m (60 fathoms)
or more, although they are taken as
shallow as 27 m (15 fathoms) during
gillnetting operations in summertime.

In the Gulf of Maine region, spawn-
ing occurs in winter and spring al-
though the season is not clearly de-
fined. White hake attain total lengths of
135cm (53 in.) and weights of up to 21
kg (46 Ib) with females being larger.
Ages of over 20 years have been docu-
mented in the Gulf of Maine. Juveniles
feed primarily upon shrimp and other
crustaceans, but fish become more
important with approaching maturity
and adults feed almost exclusively on
other fish, including juveniles of their
own species.

The principal fishing gear used to
catch white hake are otter trawls and
gill nets. Recreational catches are in-
significant, and foreign catches of minor
importance. Fishing is managed under
the New England Fisheries Manage-
ment Council’s Multispecies FMP. Total
landings decreased slightly in 1988
(6,200 mt to 6,000 mt). The ex-vessel
value of the domestic landings decreased
by 28% ($5.5 million'to $3.6 million).

The USA nominal catch has been
taken primarily in the western Gulf of
Maine both incidentally to directed

operations for other demersal species
and as an intended component in mixed
species fisheries. Since 1968, USA
vessels have accounted for approxi-
mately 94% of the Gulf of Maine -
Georges Bank white hake catch. Total
nominal catch increased steadily from
less than 1,000 mt during the late
1960s to a peak level of 7,500 mt in
1984, and has since declined to 6,000
mt in 1988. The increase evident
throughout the 1970s and early 1980s
likely reflects both a general increase
in incidental catches associated with

Gulf of Maine - Georges Bank

Long-term potential catch

Importance of recreational fishery

Management
Status of exploitation

Projected spawning stock biomass

per recruit X
Age at 50% maturity
Size at 50% maturity
Assessment level

M =Unknown F,, =Unknown F_, =Unknown F . =Unknown

White Hake

= . 5,000 mt

= Insignificant

= - Multispecies FMP
= Fully exploited

= Unknown

= Unknown
42 cm (16.5 in.)
= Index
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"...harvest levels in ex-
cess of 7,000 mt...cannot
be sustained at current
biomass levels."

the greater fishing power of the ex-
panded New England otter trawl fleet
and an increase in directed fishing
effort toward white hake. Small indi-
viduals are difficult to distinguish from
red hake, Urophycis chuss, resulting
in an unknown degree of bias in re-
ported nominal catches.

The NEFC autumn survey bio-
mass index has fluctuated without any
consistent long-term trends since the
early 1970s, although total landings
tended to follow inter-annual fluctua-
tions until the early 1980s. Except for
an anomalously low index in 1982,
indices for 1981 to 1988 have been
quite stable, while catches have contin-
ued to remain high relative to pre-1981
levels. However, declines in 1986-88
catches suggest that harvest levels in
excess of 7,000 mt, evident in 1984
and 1985, cannot be sustained at cur-
rent biomass levels. The population is
fully exploited.

For furthér information

Burnett, J., S. H. Clark, and L. O’Brien.
1984. A preliminary assessment of
white ‘hake in the Gulf of Maine -
Georges Bank area. Woods Hole,
MA: NMFS, NEFC. Woods Hole

. Laboratory Reference Document 84-

. 31.33p.’ Available from: Northeast

 Fisheries Center, Woods Hole, MA. .

Northeast Fisheries Center. 1986. Report
of the Second Stock Assessment
Workshop. Woods Hole, MA:
NMFS, NEFC. Woods Hole Labo-
ratory Reference Document 86-09.
114 p. Available from: Northeast
Fisheries Center, Woods Hole, MA.

White Hake
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Table 15.1 Recreational catches and commercial landings (1,000 mt)

<0.1

54
06
<0.1
6.0

Year

Category 1980 1981 1982 1983 1984 1985 1986 1987 1988
USA recreational <0.1 <0.1 <0.1 <01 <01 <01 <01 <0.1
Commercial

USA 48 57 60 62 65 64 53 55

Canada 03 05 08 08 10 09 1.0 07

Other <01 <01 <01 <01 <01 <01 <01 <0.1
Total nominal 5.1 62 68 70._ 175 73 63 62

catch ‘
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CUSK

The cusk, Brosme brosme, is a
deepwater species that is found in rocky,
hard bottom areas throughout the Gulf
of Maine. Spawning occurs in spring
and early summer; eggs rise to the sur-
facé where hatching and larval devel-
opment occur. Juveniles move to the
bottom at about 5 cm (2 in.) in length
where they become sedentary and rather
solitary in habit. Individuals commonly
attain lengths up to 80 cm (32 in.) and
‘weights up to 4.5 kg (20 Ibs). Little is
known about stock structure.

The principal fishing gears used to
catch cusk are the otter trawl, and re-
cently, long lines. Recreational fishery
is insignificant and foreign catches are
minor. The fishery is not under man-
agement. Total catches in 1988 de-
creased 12% (1,700 mt to 1,500 mt).

Between 1977 and 1987, annual
landings of cusk from the Gulf of Maine
- Georges Bank region ranged between
1,400 mt (1977) and 4,000 mt (1981)
and averaged 2,300 mt per year. In this
period, 75% of the catch was taken by
the USA with almost all the remainder
taken by Canada. The bulk of the USA
catch has been taken from the Gulf of
Maine while nearly all of the Canadian
catch has been from Georges Bank. In
1988, cusk landings totaled 1,500 mt,
12% less than in 1987. The 1988 USA
catch was 1,100 mt and accounted for
73% of the total yield. Canadian land-
ings in 1988 were 400 mt. Historically,
otter trawls have accounted for between

50 and 87% of the annual USA land-
ings. Before 1985, longline landings
never exceeded 2% of the total. In
1985 and 1986, longline landings of
cusk increased dramatically to 23% of
the total landings as a result of a new
auto-longline fishery. However, this
new auto-longline fishery collapsed
during 1987 and longline landings fell
to 90 mt, 6% of the total. Otter trawls
accounted for the majority of landings
in 1988 while gill nets and line trawls
accounted for most of the remainder.
(NEFC spring and autumn survey
indices have fluctuated considerably.
The spring survey index declined by
22% in 1988 while the autumn index
increased by 37%. The autumn index
was about equal to the overall average
mean in the 26 year time series

Although the declining trend in
landings which started after the 1982
high catch is continuing, the indices
of abundance have not shown a con-
sistent trend. The current level of as-
sessment is too low to allow the status
of the stock to be predicted with con-
fidence.

For further information

Bigelow, H.B., and W.C. Schroeder,
1953. Fishes of the Gulf of Maine.
Cambridge, MA: Harvard Univer-
sity. Museum of Comparative Zo-

ology.

Gulf of Maine - Georges Bank

Cusk

Long-term potential catch
Importance of recreational fishery
Management

Status of exploitation

Age at 50% maturity

Size at 50% maturity

Assessment level

M =Unknown

F,,=Unknown F__ =Unknown F . =Unknown

Unknown
Insignificant
None
Unknown
Unknown
Unknown
Index
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" ..level of assessment

'is too low to allow the
status of the stock to
be predicted with con-
fidence."

Other Groundfish

Cusk
Gulf of Maine - Georges Bank

METRIC TONS (000's)
v

STRATIFIED MEAN CATCH/TOW (kg)

catch
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Table 16.1 Recreational catches and commercial landings (1,000 mt)
‘ Year s
Category 1980 1981 1982 1983 1984 1985 1986 1987 1988
USA recreational © <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <01
Commercial
USA 1.8 19 1.8 1.8 1.7 2.3 1.8 14 11
Canada 0.6 2.1 1.2 0.6 0.5 0.3 0.1 03 04
. Other - - - - - - - - -
Total nominal 24 4.0 3.0 24 2.2 2.6 19 1.7 15
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WOLFFISH

The wolffish or catfish, Anarhichas
lupus, is a cold water species of rela-
tively minor importance in Gulf of Maine

fisheries. Northeast Fisheries Center

research vessel surveys indicate that
populations on Georges Bank and in
the western Gulf of Maine are discrete
from groups in the Browns Bank -
Scotian Shelf area. West of the Scotian
Shelf, abundance appears to be highest
in the southwestern portion of the Gulf
of Maine from Jeffreys Ledge to the
Great South Channel at depths of 80 to
120 m (45 to 65 fathoms). Wolffish are
sedentary and rather solitary in habit,
and populations tend to.be localized.
Little is known about the biology of
this species. Individuals may attain
lengths of 150 cm (59 in.) and weights
of perhaps 18 kg (40 Ibs). They are
significant shellfish predators.
Wolffish have been taken primar-
ily as by-catch in the otter trawl fishery,
although the species may also be an

intended component in some mixed
fishery situations. Recreational catches
are insignificant, and foreign catches of
minor importance. There is no man-
agement. The total landings declined
25% in 1988 (800 mt to 600 mt).
Since 1970, the USA nominal
commercial catch has been about evenly
divided between Georges Bank and the
Gulf of Maine. In the last two decades,
USA vessels have taken over 75% of
the total Georges Bank - Gulf of Maine
catch, with most of the remainder taken
by Canadian fishermen. The total

Georges Bank - Gulf of Maine nominal.

catch increased from 200 mtin 1970 to
an average of around 1,000 mt since
1980. US landings in 1988 were just
over 500 mt, a decline of around 30%
from 1987 and have been declining ata
rate of 100 to 200 mt a year since 1983.

The NEFC spring and fall survey
index has fluctuated considerably while
exhibiting a downward trend in recent

years. Both the spring and fall index
declined in 1988 and the spring value
of 0.82 is the lowest that has been
observed.

The continuing decline in land-
ings since 1982 and the longer term
decline in the trawl survey indices suggest
that recent levels of exploitation have
reduced biomass substantially, Although
the assessment level is too low to allow
a definitive appraisal, the stock appears
to be over exploited.

For further information

Bigelow, H.B., and W.C. Schroeder.
1953. Fishes of the Gulf of Maine.
Cambridge, MA: Harvard Museum
of Comparative Zoology.
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“The continuing de-
cline in landings since
1982 and the longer
term decline in the traw!
survey indices suggest
that recent levels of ex-
ploitation have reduced
biomass substantially."

Other Groundfish

Gulf of Maine - Georges Bank

Atlantic Wolffish

Long-term potential catch
Importance of recreational fishery
Management

Status of exploitation

Age at 50% maturity

Size at 50% maturity

Assessment level

Unknown

Insignificant
None

Over exploited
Unknown
Unknown
Index

M = Unknown ‘Fo_l =Unknown F_ = Unknown Flom= Unknbwn

Atlantic Wolffish
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Table 17.1 Recreational catches and commercial landings (1,000 mt)
Year
Category 1980 1981 1982 1983 1984 1985 1986 1987 1988
USA <0.1 <0.1 <0.1 <«<0.1 <0.1 <0.1 <0.1 <0.1 <0.1-
recreational , :
Commercial
USA 0.9 0.7 0.9 1.2 1.1 1.0 0.9 0.7 0.5
Canada 0.1 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1
Other - - - - - - - Co- -
Total nominal 1.0 0.8 1.1 1.3 1.2 1.0 1.0 0.8 0.6
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8. ATLANTIC
RRING

The Atlantic herring, Clupea har-
engus, is widely distributed in conti-
nental shelf waters from Labrador to
Cape Hatteras. Important commercial Gulf of Maine
fisheries for juvenile herring (ages 1-3) |
have been in existence since the last
century along the coasts of Maine and
New Brunswick. Development of large-

Atlantic Herring

. l - — ’
scale fisheries for adult herring is {.ong-term po ftenual c?thl fish _ f[(l),OOOtEn !
comparatively recent, primarily occur- mportance of recreational fishery = significant
Management = None

ring in the western Gulf of Maine, on

Georges Bank, and on the Scotian Shelf. Status (;fo e;;ploitatilon ) f g‘ully exploited
Gulf of Maine herring migrate from IS\_gC at 50‘7" matun.ty : 26ycars 102
feeding grounds along the Maine coast AI:C at>0% ;natlllnty _ A cm (10. ":1')
during autumn to the southern New sessment leve B ge structure
England - Mid-Atlanti ion duri ' :
B M=0.20 F,, =024 F_ =None F,,,=Unknown

winter, with larger individuals tending
to migrate further distances. Tagging
experiments have provided evidence -

! Age groups 3 and older, Jeffreys Ledge component oﬁly.
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of intermixing of Gulf of Maine - Sco-
tian Shelf herring during different phases
of the annual migration. -

Spawning in the Gulf of Maine
occurs during late August-October,
beginning in northern locations and
progressing southward. Atlantic her-
ring are not fully mature until ages 4-5.

Recent evidence suggests a density-

dependent effect on growth and matu-
ration, indicating that the average age at
maturity may vary annually. The eggs
are demersal and are typically depos-
ited on rock or gravel substrates. Pri-
mary spawning locations off the north-
castern United States occur on Jeffreys
Ledge and Nantucket Shoals; Georges
Bank formerly supported an extensive
spawning ground. Incubation is tem-
perature dependent, but usually requires
7-10 days. Larvae metamorphose by
late spring into juvenile “brit” herring
which may form large aggregations in
coastal waters during summer. Juve-
nile herring are fully vulnerable to the
coastal fixed gear fisheries (stop seines
and weirs) by age 2.

GULF OF MAINE

Total catches in the Gulf of Maine
declined from an average of 61,800 mt
from 1977-1981 to 22,500 mt in 1983.
Landings have increased subsequently
reaching 40,200 in 1988. These changes
are best understood by examining the
changes in the two principal fisheries,
the coastal fixed gear and the western
Gulf mobile gear.

"Due to declines in ex-
port markets in recent
years with recovery of
the North Sea fishery, a
signifiant portion of the
adult herring catch has
not been used for hu-
man consumption.”

Coastal Maine nominal catches
averaged 57,000 mt during 1950-1965,
subsequently declining to an average
of 23,000 mt during 1966-1979. Catches
from this fishery are taken primarily

Principal Pelagics

Atlantic Herring
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(coastal Maine and western Gulf of Maine)

Table 18.1 Commercial landings (1,000 mt)

YEAR

Gulf of Maine

Year
Category 1980 1981 1982 1983 1984 1985 1986 1987 1988
USA recreational - - - - - - - - -
Commercial
USA 821 636 317 225 311 258 312 392 402
Canada - - - - - - - - -
Other - - - - - - - - -
Total nominal 821 636 317 225 311 258 312 392 402
catch!

! Age groups 1 and older.

Table 18.2 Commercial landings (1,000 mt)!

Georges Bank

Year
Category 1980 1981 1982 1983 1984 1985 1986 1987 1988
USA recreational - - - - - - - - -
Commercial
USA 1.1 1.7 0.7 10 16 02 02 - -
Canada - . - - - - - - -
Other - - - - - - - - -

Total nominalcatch 1.1 17 07 10 16 02 02 - .

! Includes landings for the southern New England area.
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from July to November. With the
exception of the strong 1970 year class,
recruitment up until 1978 remained
below average. Nominal catches in-
creased to an average of 45,000 mt
during 1979-1981 with recruitment of
a succession of relatively strong year
classes (1976, 1977, 1979). The 1981
yield of 48,200 mt was the highest

since 1963. The 1988 yield was 15,500

mt, a 21% decline from 1987. The
general reduction noted since the early
1980s appears to be related to reduced

availability to the fixed gear fisheries

and reduced abundance as measured
by NEFC survey indices. The 1984-88
NEFC spring survey indices indicate a
recovery relative to 1982-83 levels.

The 1988 nominal catch of 24,700
mt in the western Gulf of Maine mobile
gear fishery represented a 27% in-
crease over 1987 levels and exceeded
the 1975-80 mean level of 22,900 mt.
Due to declines in export markets in
recent years with recovery of the North
Sea fishery, a significant proportion of
the adult herring catch has not been
used for human consumption.

Stock biomass (ages 2 and older)
for the total Gulf of Maine region (coastal
Maine and western Gulf of Maine)
averaged 183,000 mt between 1965
and 1970 before declining to an esti-
mated 124,000 mt in 1971. After in-
creasing to 122,000 mt in 1979, stock
biomass declined steadily to an esti-
mated 50,000 mt in 1982, the lowest
level yet observed. Recent estimates
indicate an increase to 170,000 mt in
1986 and 1987. The spawning stock
biomass estimates are not available for
1988, so this apparent increasing trend
can not be confirmed.
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Georges Bank

Atlantic Herring

Long-term potential catch
Importance of recreational fishery
Management

Status of exploitation

Age at 50% maturity

Size at 50% maturity

Assessment level

M=0.20 Fn.1 =0.36

F .= None

100,000 mt
Insignificant
None

Not exploited

3 years

26.4cm (10.4 in.)
= .  None

| 0.01

" ..Indication...of recov-
ery has been obtained
based on US and Cana-
dian bottom trawl sur-
veys during 1984-1988
and reports of inciden-
tal catches by commer-
cial vessels."

GEORGES BANK

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 1967 at 373,600 mt

and subsequently declined to only 43,500

mt in 1976 as the stock collapsed. The
spawning stock biomass (ages 4 and
older) increased from 300,000 mt in

1961 to nearly 1.2 million mt in 1967

and subsequently declined steadily to
extremely low levels. There has been
no directed fishery for Atlantic her-
ring on Georges Bank since that time.

Indication of some level of re-
covery has been obtained based on
US and Canadian bottom trawl sur-
veys during 1984 - 1988 and reports
of incidental catches by commercial
vessels. Prospects for redevelopment
of the fishery are currently being stud-
ied.

For further information

Fogarty, M.J., and S.H. Clark. 1983.
Status of herring stocks in the Gulf of
aine region for 1983. Woods Hole,
MA: NMFS, NEFC. Woods Hole
Laboratory Reference Document 83-
46.33 p. Available from: Northeast
Fisheries Center, Woods Hole, MA.
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19. ATLANTIC
MACKEREL

Atlantic mackerel, Scomber scom-
brus, is a fast swimming, pelagic, school-
ing species distributed in the North-
west Atlantic between Labrador and
North Carolina. There are two major
spawning components of this popula-
tion, a southern group, which spawns
primarily in the Mid-Atlantic Bight
during April and May, and a northern
group which spawns in the Gulf of St.
Lawrence in June and July. Both groups
overwinter between Sable Island (off
Nova Scotia) and Cape Hatteras in waters
generally warmer than 7°C, with exten-
sive northerly (spring) and southerly
(autumn) migrations to and from spawn-
ing and summering grounds. Maxi-
mum observed size in recent years is
about 47 cm or 18.5 in. (fork length)
and 1.3 kg (3 Ibs) in weight. Sexual
maturity begins at age 2 and is usually
complete by age 3. Maximum age is
about 20 years.

Mackerel are subjected to seasonal
fisheries, both commercial and recrea-
tional, throughout most of their dis-
tributional range. USA commercial
catches have occurred mainly between
January and May in southern New
England and Mid-Atlantic coastal wa-
ters and between May and December in
coastal Gulf of Maine waters. USA
recreational catches occur mainly be-
tween April and October in areas of

seasonal occurrence. Catches in Cana-
dian waters off Nova Scotia and New-
foundland have typically been between
May and November. Catches by other
countries, principally during the inten-
sive fishery conducted between 1968

mackerel in USA waters have been
managed by the NMFS, initially under
a PMP and since February 1980 under
the Mid-Atlantic Fishery Management
Council’s Squid, Mackerel, Butterfish
FMP. Management is based on total

“...the population can sustain substantially more fishing."

and 1977, occurred mainly between
December and April between Georges
Bank and Cape Hatteras.

Mackerel in the northwest Atlan-
tic were managed by nationally-allo-
cated catch quotas between 1973 and
1977 by ICNAF. Since implementa-
tion of the MFCMA on 1 March 1977,

allowable catch (TAC) limits, which
have been increased over the 1980s.
Landings from this stock increased
9% in 1988 (75,100 mt to 82,000 mf),
still far less than the TAC limit of
196,500 mt. ‘
Mackerel 1andings increased dra-
matically beginning in the late 1960s,

Labrador to North Carolina

Atlantic Mackerel

Long-term potential catch
Importance of recreational fishery
Management

Status of exploitation
Age at 50% maturity
Size at 50% maturity
Assessment level

M=0.20 F,, =029

! Assuming constant recrultment at level of geometric mean of 1961-1984 year classes

F =0.62

134,000' mt

Moderate

Squid, Mackerel,

Butterfish FMP

Under exploited

2years

32.7cm (12.9 in.) fork length
Yield per recruit

F p=0.05
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reaching a peak of roughly 400,000 mt
in 1973. Landings subsequently de-
clined to roughly 30,000 mt in the late
1970s, and have increased steadily since
1980. This latter increase has been due
primarily to increasing USA and for-
eign joint venture fishing operations.

The USA accounted for 20% of
the 1988 international catch, including
about 12,300 mt of commercial and
an estimated 3,900 mt of recreational
catch. The Canadian catch increased
from 22,100 mt in 1987 to 23,000 mt
in 1988. The distant-water fleet catch
increased from 35,100 mt in 1987 to
42,900 mt in 1988.

Year classes from 1975 to 1980
were all relatively weak. Cohorts since
1981 have been much stronger (except
for 1983), particularly the 1982 year
class which is the strongest since 1969.
The 1984 to 1986 cohorts also appear
to be relatively strong.

Total stock biomass (ages 1 and
older) increased from around 300,000

mt in 1962-65 to 1.9 million mt in '

1970-71 before dropping to a stable
low level during 1977-81 averaging
485,000 mt per year. The.total stock
increased since 1981, reaching roughly
2.0 million mt at the beginning of 1988.
Spawning stock biomass (50% of age 2
fish and 100% of ages 3 and older)
increased from about 600,000 mt in
1981 to an estimated 1.8 million mt at
the start of 1988. This increase in
biomass is similar to that observed in
the late 1960s, which supported the
large catches in the-1970s.

Relatively low catches during
1980-88 (average of 50,400 mt) and
improved recruitment from the 1981-

82 and 1984 to 1986 year classes have
helped to rebuild the mackerel stock.

Projections indicate that the 1989 catch
can be increased without adversely
affecting the productivity of the spawn-
ing stock biomass. These recommen-
dations are based on a projected F |
catch of roughly 399,000 mt for the
total international mackerel fishery in
the Northwest Atlantic.

Given the large biomass and re-
cent decreases in the growth rate of in-
dividual fish, the population can sus-
tain substantially more fishing, and is
under exploited.
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Atlantic Mackerel
Labrador to North Carolina
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Table 19.1 Recreational catches and commercial landings (1,000 mt)

YEAR

Year
Category 1980 1981 1982 1983 1984 1985 1986 19871988
USArecreational 2.4 51 1.1 3.0 30 15 40 56 38
Commercial : ’
USA 2.7 29 33 3.7 44 66 96 123 123
Canada 221 193 164 198 17.0 298 254 221 23.0
Other 16 .54 6.6 60 150 332 264 351 429
Total nominal 278 326 275 326 394 711 654 751 820
* catch ’

For further information.

Anderson, E.D. 1984. Status of the
Northwest Atlantic mackerel stock -

-.1984. Woods Hole, MA: NMFS,
NEFC. Woods Hole Laboratory
Reference Document 85-03. 46 p.
Auvailable from: Northeast Fisheries
Center, Woods Hole, MA.

Overholtz, W.J., and B.L. Parry. 1985.

Update of the status of the Northwest -

Atlantic mackerel stock for 1985.
Woods Hole, MA: NMFS, NEFC.
Woods Hole Laboratory Reference
Document 85-13. 16 p. Available
from: Northeast Fisheries Center,
Woods Hole, MA.

Overholtz, W.J.,'S.A. Murawski, W.L.
Michaels, and L.M. Dery. 1988.
The effects of density dependent popu-
lation mechanisms on assessment
advice for the northwest Atlantic
mackerel stock. Woods Hole, MA:
NMFS, NEFC. NOAA Technical
Memorandum NMFS-F/NEC-62.
49p. Available from: Northeast Fish-
eries Center, Woods Hole, MA.

Northeast Fisheries Center. 1986. Report
of the Second NEFC Stock Assess-
ment Workshop. Woods Hole, MA:
NMFS, NEFC. Woods Hole Labo-
ratory Reference Document 86-09.
114 p. Available from: Northeast
Fisheries Center, Woods Hole, MA.
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20. BUTTERFISH

The butterfish, Peprilus triacan-
thus, is found along the Atlantic coast
of North America from Newfoundland
to Florida, and is commercially impor-
tant between Cape Hatteras and south-
ern New England. North of Cape Hat-
teras, butterfish migrate inshore and
northward during the summer and off-
shore to the edge of the continental
shelfin late autumn as northern inshore
waters cool.

Spawning takes place chiefly dur-
ing the summer months, with the peak
in July. Butterfish begin recruiting to
the spawning stock at the end of their
first year. The maximum recorded age
for this species is 6 years, but few fish
are seen beyond age 3. Butterfish are
an important prey item for a number of
fishes including bluefish, silver hake,
swordfish, tuna, and pelagic sharks.

The principal fishing gear used for
catching butterfish is the otter trawl,
The recreational fishery is insignifi-
cant, and foreign catches have declined
in recent years to nearly insignificant
levels. Fishing is managed under the
Mid-Atlantic Fishery Management
Council’s Squid, Mackerel, and But-
terfish FMP. The management is based
on a total allowable catch (TAC) limit

which was increased in 1986 from 11,000

- mt to 16,000 mt. Total landings have

been far less than the TAC and declined
55% in 1988 (4,700 mt to 2,100 mt).
Butterfish landings fluctuated
widely over the 1960s and 1970s, being
roughly steady at around 5,000 mt from
1977 to 1981. Landings were some-
what higher in 1982 and 1984, and
have subsequently decreased. The 1988
catch is the lowest observed since 1977.
The decline in domestic catches since

1984 is attributed to decreased availa-
bility of marketable size butterfish on
the traditional southern New England
fishing grounds.

Discard rates of small butterfish in
the domestic fishery during 1988 were
low compared to rates reported in the
early 1980s (<10% compared to 40-
70% by weight of the landed catch).
This is attributable to declines in the
Japanese market for small butterfish,

~ and low availability of butterfish.

Gulf of Maine - Mid

Butterfish

Long-term potential catch
Importance of recreational fishery
Management

Status of exploitation
Age at 50% maturity
Size at 50% maturity
Assessment level

M =0.80 -F,,=1.60

= 16,000 mt
= Insignificant
= Squid, Mackerel,
and Butterfish FMP
= Under exploited
= 1.5 years
14.0 cm (5.5 in.) fork length
= Yield per recruit

F__>2.50

F44s = Unknown
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"...declines in landings
have not been associ-
ated with declines in
abundance."

The catch-per-tow index (all ages)
from the NEFC 1988 autumn bottom
trawl survey (7.3 kg/tow) increased
55% from 1987. Likewise, the recruit-
ment index (282.3 age O fish/tow) in-
creased 260%. The age 1* index,
however, (35.1 age one and older fish/
tow) from the 1988 autumn survey
declined 10%, and is the lowest index
observed since 1982. Also, whereas
the 1988 recruitment index is double
the 20-year (1968-1987) average, the
age 1* and biomass indices are 22.3%
and 5.8% below the 20-year averages.

The 1988 autumn abundance indi-
ces are generally above 1968-1976 levels
when total international nominal catches
were high (6,500 - 19,500 mt). In
addition, results of the Massachusetts
1988 inshore autumn bottom trawl
survey indicate that the 1988 year class
is strong. This suggests that sufficient
fish are available to support a catch up
to the current TAC. However, a limita-
tion to achieving catches approaching
the fishery potential may be the spa-
tial and seasonal nature of the USA
fishery. This fishery is prosecuted
principally in autumn in southern New
England waters, whereas the pre-1977
DWEF fleets harvested butterfish
throughout its range.

The recent declines in landings
have not been associated with declines
in abundance. The strong 1988 year

class suggests that abundance will -

continue at relative high levels over the
next few years. Much larger catches
could be supported by the population,
and it is under exploited.

For further information

Murawski, S.A. and G.T. Waring. 1979.
A population assessment of butter-
fish, Peprilus triacanthus, in the north-
western Atlantic Ocean. Trans. Am.
Fish. Soc. 108:427-439,

Waring, G.T. 1986. An analysis of

- spatial difference in size composi-

Year
.} Category 1980 1981 1982 1983 1984 1985 1986 1987 1988 |
USA recreational - - - - - - - - -
Commercial ‘
USA 54 49 91 49 118 47 4.6 47 21
Canada - - - - - - - - -
Other 0.9 0.9 0.8 0.6 0.4 0.4 0.1 <01 <0.1

“Total allowable 11.0' 11.0' 11.0' 11.01<16.0' 5_16.0‘ <16.0! <16.0' <16.0!

Butterfish
Gulf of Maine - Mid-Atlantic
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Table 20.1 Commercial landings (1,000 mt)

Total nominal 6.3 5.8 9.7 55 123 5.1 4.7 47 21
- catch

catch

1] April - 31 March fishing year.

tion and abundance of butterfish, Fisheries Center, Woods Hole, MA.
Peprilus triacanthus, off the North- Waring, G.T.and E.D. Anderson. 1983.
east United States,. Woods Hole, Status of the Northwestern Atlantic
MA. NMFS, NEFC. Woods Hole butterfish stock - 1983. Woods Hole,
Laboratory Reference Document 86- MA. NMFS, NEFC. Woods Hole

04.23 p. Available from: Northeast Laboratory Reference Document 83-
41.39 p. Available from: Northeast
Fisheries Center, Woods Hole, MA.
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21. BLUEFISH

The bluefish, Pomatomus salta-
trix, is amigratory, pelagic species found
throughout the world in most temper-
ate coastal regions, except the eastern
Pacific. Along the US Atlantic coast,
bluefish are found from Maine to Flor-
ida, migrating northward in the spring
and southward in the fall. Bluefish are
voracious predators that feed on a wide
variety of fish and invertebrates. They
may reach ages of about 12 years and
sizes in excess of 100 cm (39 in.) in
length and 14 kg (31 Ibs.) in weight.
Currently, a unit stock along the Atlan-
tic coast is assumed for management
purposes.

The principal commercial fishing
gear used to catch bluefish is the otter
trawl. Recreational fishing is very
important with catches far exceeding
commercial catches. A fishery man-
agement plan for bluefish is currently

being developed by the Atlantic States
Marine Fisheries Commission (ASMFC)
in cooperation with the New England,
Mid-Atlantic, and South Atlantic Fish-

Long-term potential catch
Importance of recreational fishery
Management
Status of exploitation
Age at 50% maturity

| Size at 50% maturity
Assessment level

{1 M = Unknown

ery Management: Councils and the
coastal states. Total landings declined
27% in 1988 (56,600 mt to 41,500
mt), mostly due to lower recreational
catches.

F,,=Unknown F__=Unknown F . =Unknown

Atlantic Coast
Bluefish

Unknown
Major

None
Unknown

1 year

35cm (13.8in.)
= Index
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"...recent exploitation
has reduced abundance.
Stock assessment
information...is insuffi-
cient."

Total catches of bluefish (com-
mercial and recreational) from Maine
to Florida peaked in 1980 at an esti-
mated 76,200 mt. Total catches have
declined generally from 1980 to the
present, but with some fluctuations.
The commercial component of these
totals have fluctuated between 5,800
mt and 7,600 mt, with no apparent
trend. The larger recreational compo-
nent has followed roughly the pattern
of the total, declining from a peak of
nearly 70,000 mt in 1980 to 35,000 mt
in 1988.

Most of the recreational catch of
bluefish is taken in the Middle Atlantic
states (N'Y to VA) by boat-based fish-
ermen. The largest fish are usually
caught in the North Atlantic states (ME
to CT), and the smallest in the South
Atlantic states (NC to FL). Coastwide,
bluefish recreational catch per angler
trip by weight and numbers rose from
2.11 kg/trip (1.18 fish/trip) in 197910 a
peak of 2.72 kg/trip (1.49 fish/trip) in
1981, and has since trended downward,
declining to 1.35 kg/trip (0.89 fish/trip)
in 1987 and 0.95 kg/trip (0.42 fish/trip)
in 1988 (preliminary estimate). The
mean recreational CPUE during 1979-
87 was 1.76 kg/trip (1.06 fish/trip).

The downward trend in recrea-
tional catches has been matched by a
downward trend in the catch per angler
fishing trip, suggesting that recent
exploitation has reduced abundance.
Stock assessment information, how-
ever, is insufficient to allow a determi-
nation of the status of exploitation.

Bluefish
Atlantic Coast, Maine to Florida
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Table 21.1 Recreational catches and commercial landings (1,000 mt)

T
84 86

‘ Year
Category 1980 1981 1982 1983 1984 1985 1986 19871988
USArecreational 69.6 582 566 628 393 450 594 49.7 353
Commercial
USA 6.5 72 69 76 58 62 63 69 62
Canada - - - - - - - - -
‘Other <0.1 - - - - - - - -
Total nominal 762 654 635 704 451 512 657 566 415
catch

For further information

Northeast Fisheries Center. 1988. Report
of the Fifth NEFC Stock Assessment
Workshop (Fifth SAW). Woods Hole,
MA: NMFS, NEFC. Woods Hole
Laboratory Reference Document 87-
12. 66 p. Available from: Northeast
Fisheries Center, Woods Hole, MA.

Northeast Fisheries Center. 1988.
Report of the Sixth NEFC Stock
Assessment Workshop (Sixth SAW).
Woods Hole, MA: NMFS, NEFC.
Woods Hole Laboratory Reference
Document 88-02. 78p. Available
from: Northeast Fisheries Center,
Woods Hole, MA.
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IVER HERRING

River herring is a term applied
collectively to alewife, Alosa pseudohar-
engus, and blueback herring, Alosa aes-
tivalis. The coastal range of the blueback
herring is from Nova Scotia to Florida;
the coastal range of alewives is farther
north, from Labrador to South Caro-

lina. In coastal rivers where the ranges

overlap the fisheries for the two species
are mixed. Both species are anadro-
mous and undergo upriver spawning
migrations during spring. Alewives
may live as long as 10 years and reach
a length of 36 cm (14 in.). Blueback
herring live for about seven or eight
years and reach a maximum length of
about 32 cm (13 in.).

Alewives spawn earlier in the spring
than blueback herring, when water
temperatures are between 16°Cand 19°C,
blueback herring spawn when water
temperatures are about 5°C warmer.
Fecundity and age at maturity for both
species are similar. Egg production is
between 60,000 and 300,000 eggs per
female and maturity is reached at ages
3 to 5, with age 4 being dominant.

The river herring fishery is one of
the oldest in North America and was
exclusively a USA inshore fishery until
the late 1960s, when distant water fleets
began fishing for river herring off the
Mid-Atlantic coast. The USA nominal
catch averaged 24,800 mt annually
between 1963 and 1969. In 1969 the
nominal catch began a downward trend
until the mid-to-late 1970s, and has

since averaged 4,000 to 5,000 mt.
Total landings north of Cape Hat-
teras, NC declined 41% in 1988 (4,100
mtto 2,400 mt). North Carolina remains
the only state with a substantial com-
mercial fishery, accounting for ap-
proximately 80% of total landings.

The principal fishing gear used to
catch river herring is otter trawls.
Recreational fishing is significant, but
no estimates of landings are available.
In response to the observed decline in
nominal catch and the lack of a coast-
wide increase in stock biomass, the
Atlantic States Marine Fisheries Com-
mission has prepared a comprehensive
coastwide management plan for shad
and river herring with the participation
of all coastal states between Maine and
Florida. The by-catch of river herring
in the joint venture and foreign directed
fisheries is managed under the Mid-
Atlantic Fishery Management Coun-
cil’s Squid, Mackerel, and Butterfish
FMP. -

An MSY estimate of 23,000 to
28,000 mt has been determined for the
river herring resource extending from
the Gulf of Maine to Cape Hatteras
(Hoagman et al. 1973). However,
stock biomass in recent years has been
depressed to a point where this level is
no longer a useful indication of long-
term potential yield. Although fish-
ing pressure on the resource has eased
considerably, especially since the
foreign catch was restricted in 1976,

recovery to historic levels is not evi-
dent in any river systems. Data from
the NEFC spring and autumn bottom
trawl surveys indicate that stock lev-
els have been relatively stable since
1968, although data from spring bot-
tom trawl surveys between northern
New Jersey and Cape Hatteras indi-
cate a slight increase in biomass since
197s.

For further information

Boreman, J. 1981. Riverherring stocks
along the Atlantic coast. Woods Hole,
MA: NMFS, NEFC. Woods Hole
Laboratory Reference Document 81-
35. 23 p. Available from: Northeast
Fisheries Center, Woods Hole MA.

Hoagman, W.J., J. V. Merriner, R. St.
Pierre, and W. L. Wilson. 1973. Bi-
ology and management of river her-
ring and shad in Virginia. Gloucester
Pt., VA: Virginia AFC 7-1 to 7-3,
Completion Report. Available from:
VIMS, Gloucester Pt., VA.

Richkus, W. A. and G. DiNardo. 1984.
Current status and biological charac-
teristics of the anadromous alosid
stocks of eastern United States:
American shad, hickory shad, ale-
wife, and blueback herring. Colum-
bia, MD: Martin Marietta Environ-
mental Center. Available from:
Atlantic States Marine Fisheries
Commission, Washington, DC.
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"...stock levels have Maine - Mid-Atlantic -
been relatively stable River Herring
since 1968." .
Long-term potential catch = Unknown
Importance of recreational fishery = Minor
Management = Shad and River Herring

Interstate Plan

Squid, Mackerel,

and Butterfish FMP
Unknown

2-4 (varies by latitude)
28 cm (11.0 in.)

Index

Status of exploitation
Age at 50% maturity
Size at 50% maturity
Assessment Jevel

M = Unknown F,,.= Unknown F_..=UnknownF . =Unknown

River Herring
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Table 22.1 Commercial landings (1,000 mt)
Year
Category 1980 1981 1982 1983 1984 1985 1986 1987 1988
USA recreational - - - - - - - - -
Commercial
USA . 4.7 3.2 5.7 42 4.1 6.1 3.9 4.1 2.4
Canada - - - - L. - - - -
Other <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Total nomipal 4.7 3.2 5.7 4.2 4.1 6.1 39 4.1 24

catch
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- 23. AMERICAN

SHAD

The American shad, Alosa sapidis-
sima, is an anadromous member of the
family Clupeidae (herrings). Along
the Atlantic coast, its range extends
from southern Labrador to northern
Florida. American shad undergo ex-
tensive seasonal migrations along the
Atlantic coast. Shad migrate into rivers
for spawning beginning in April in
southern rivers, and continuing until
July in the northernmost rivers. Fol-
lowing their downstream migration, shad
migrate north along the coast to Canada
where they feed during the summer. A
southward migration occurs along the
continental shelf where the fish over-
winter prior to spring spawning migra-
tions 1o their natal rivers.

American shad have a range of life
history patterns depending on their river
of origin. In southern rivers, shad re-
turn to spawn by age 4, and spawn
300,000 to 400,000 eggs; they usually
~ spawn only once, however. With in-
creasing latitude, the mean age at first
spanning increases to age 5 and the
number of eggs per spawning decreases
to 125,000 to 250,000 eggs; the num-
ber of spawnings per life time, how-
ever, increases.

Virtually every major coastal river
along the Atlantic seaboard has, at one
time, supported a stock. American shad
have been the subject of intensive ex-
ploitation for their flesh and roe. The
principal fishing gear for American shad
is the gilt net. Nominal commercial
catch along the Atlantic coast exceeded
22,000 mt in 1896, but currently aver-
ages less than 1,000 mt per year.
Commercial catch reported by states

during the 1980’s has been the lowest
on record, although landings north of
Cape Hatteras, NC increased by 44%
between 1987 and 1988 (900 mt to
1,300 mt). Recreational fishing is sig-
nificant, but no estimates of landings
are available.

Excessive fishing has been blamed
for stock declines in the Hudson and
Connecticut Rivers, as well as rivers in
Maryland, North Carolina, and Flor-

Gulf of Maine - Mid-Atlantic

American Shad

Long-term. potential catch = 6-1,236 mt,varying among

' river systems.
Importance of recreational fishery = Major :
Management =  Individual states
Status of exploitation Unknown
Age at 50% maturity 2-4 years (varies by latitude)
Size at 50% maturity = 40 cm (15.8 in.)
Assessment level = Index
M = varies by latitude F,, = Unknown Fom = 0.35-1.25

F, 5 = Unknown
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"...MSY ranges from 6 to
1,236 mt depending on
the drainage area of the
river."

ida. Dams along the Susquehanna River
have led to an almost complete disap-
pearance of what was once a major
fishery. Pollution in the lower Dela-
ware has been cited as the primary
cause for the decline in the fishery in
that system. The Atlantic States Ma-
rine Fisheries Commission has prepared
a coastwide management plan for
American shad and river herring to
facilitate cooperative management and
restoration plans between states. Res-
toration efforts involving habitat im-
provement, fish passageways, and stock-
ing programs are resulting in improved
returns to some fiver systems, particu-
larly the Delaware and Connecticut
Rivers.

An assessment of shad from twelve
rivers along the Atlantic coast with
established populations indicates that
MSY ranges from 6 to 1,236 mt de-
pending on the drainage area of the
river. Present catch levels are generally
far below these levels for most rivers.
The assessment information is insuffi-
cient to confidently determine the status
of individual stocks, or of aggregated
stocks.

For further information

Gibson, M.R., V.A. Crecco, and D.L.
Stang. 1988. Stock assessment of
American shad from selected Atlan-
tic coast rivers. ASMFC Spec. Rpt.
No. 15. 65p. Available from: Atlan-
tic States Marine Fisheries Commis-
sion, Washington, DC.

Richkus, W. A, and G. DiNardo. 1984.
Current status and biological charac-
teristics of the anadromous alosid
stocks of eastern United States:
American shad, hickory shad, ale-
wife, and blueback herring. Colum-
bia, MD: Martin Marietta Environ-
mental Center. Available from: At-
lantic States Marine Fisheries Com-
mission, Washington, D.C.

American Shad
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Table 23.1 Commercial landings catches (1,000 mt)

Year
Category 1980 1981 1982 1983 1984 1985 1986 1987 1988
USA recreational - - - - - - - - -
Commercial
USA 09 07 09 07 1.1 0.7 11 09 13
Canada - - - - - - - - -
. Other - - - - - - - - -
Total nominal 09 07 09 07 11 07 11 09 13
catch
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24. STRIPED BASS

The striped bass, Morone saxa-
tilis, is an anadromous species distrib-
uted along the Atlantic coast from north-
ern Florida to the St. Lawrence estuary,
along the Pacific coast from Ensenada,
Mexico to British Columbia, and in nu-
merous inland lakes and reservoirs.
Striped bass spawn in mid-February in
Florida and late June or July in Canada,
and from mid-March to late July in
California. Spawning occurs ator near
the surface in fresh or slightly brackish
waters at temperatures ranging from
10° to 23°C; peak spawning activity is
observed between 15° and 20°C. Lar-
vae range from 2.0 to 3.7 mm in total
length at hatching and initiate feeding

after 4 t0 10 days. At about 13 mm in’

length, larval striped bass form small
schools and move inshore; juvenile
striped bass move downriver into higher
salinity waters during their first sum-
mer or autumn.

Most striped bass along the Atlan- -

tic coast are involved in two types of
migration: an upriver spawning migra-
tion from late winter to early spring,
and a coastal migration that is appar-
ently not associated with spawning
activity. Coastal migrations may be
quite extensive; striped bass tagged in

Chesapeake Bay have been captured
in the Bay of Fundy. Coastal migra-
tory behavior appears to be limited to
stocks north of Cape Hatteras and
appears to be related to sex and age of
the fish.

In the past, Atlantic coastal fisher-
ies for striped bass relied on production
from stocks spawning in the Hudson

River, tributaries to the Chesapeake -

Bay, and possibly also the Roanoke
River, North Carolina. The Chesap-
eake stock has historically produced
most of the striped bass found along the
coast. However since 1970, juvenile
production in the Chesapeake Bay has
been extremely poor. Consequently,
commercial landings began a severe
decline in the mid-1970s. Findings of
the Emergency Striped Bass Study
(ongoing since 1980) suggest that the
decline in abundance of the Chesap-
eake Bay stock is probably due to a
combination of factors, including over-
fishing and poor water quality in spawn-
ing and nursery habitats. Water quality
monitoring in conjunction with field
and laboratory bioassays on the spawn-
ing grounds in Maryland have shown
that river water can be toxic to larvae at
some times and in some areas. The

study findings also indicate that the
decline in commercial and recreational
catch between 1974 and 1980 may have
cost the northeast approximately 7,000
jobs and more than $220 million in
economic activity in 1980.

During the mid-1980s, stringent
management measures were adopted
by the states from Virginia to Maine to
attempt to rebuild the Chesapeake stocks.
These measures, aimed at protecting
the 1982 and subsequent year-classes
until the females could spawn at least
once, have been effective in increasing
the abundance of striped bass. Females
of the protected year-classes began to
appear on the spawning grounds in
1987. In 1987 and 1988, juvenile pro-
duction in Virginia’s tributaries to the
Chesapeake Bay was at or near record
highs. Maryland’s index of juvenile
abundance remained far below average
in 1987 and 1988. Preliminary results
from the 1989 Maryland survey, how-
ever, suggest very high juvenile pro-
duction this year, exceeding manage-
ment criteria for reopening the fishery.
The juvenile index for the Roanoke
River stock increased slightly in 1988,
but remains at very low levels. The
Hudson stock, which has not experi-
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"...preliminary results
from the 1989 Maryland
survey...suggest very
high juvenile produc-
tion this year."

enced the same decline as the Chesap-
eake stock, had exceptionally high
juvenile indices in 1987 and 1988.

Nominal catches of striped bass in
the commercial fisheries from Maine to
North Carolina averaged 2,700 mt per
year between 1929 and 1983. Gill nets,
haul seines, pound nets, and handlines
accounted for more than 80% of the
commercial catch. The nominal com-
mercial catch from Maine to North
Carolina in 1988 (185 mt) was one of
the lowest on record. The recreational
harvest of striped bass has remained
low throughout the 1980s. Since 1986,
more than 90% of the striped bass caught
by recreational fisherman have been
released alive. Landings during the
1980s have been affected not only by
decreased abundance of striped bass
but also by major changes in manage-
ment regulations since 1982.

For furthér information

Richards, R.A. and D.G. Deuel. 1987.
Atlantic striped bass: Stock status
and the recreational fishery. Marine
Fisheries Review 49(2):58-66.

USDOI and USDOC. 1987. Emer-
gency striped bass research study.
Report for 1987. Washington, DC:
U.S. Department of the Interior, U.S.
Department of Commerce. Avail-
able from: NMFS F/CM3, 1335 East-
West Highway, Silver Springs, MD
20910. |

Long-term potential catch
Importance of recreational fishery

Management Interstate Plan

Status of exploitation = under protection

Age at 50% maturity = 6 years (females)
‘ 2 years (males)

Size at 50% maturity
Assessment level =

M=0.10-0.20 F‘M =Unknown Fm“= Unknown F1m= Unknown
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Striped Bass

Major

Index

Unknown

Gulf of Maine - Mid-Atlantic

29.7 cm (11.7 in.) males
71.1 cm (28.0 in.) females

Striped Bass
Gulf of Maine - Mid-Atlantic
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Table 24.1 Recreational catches and commercial landings (1,000 mt)

Year )
Category 1980 1981 1982 1983 1984 1985 1986 1987 1988
USA recreational 0.8 0.6 16 1.2 0.5 08 04 04 08
Commercial ‘ -
USA 21 1.9 1.1 08 1.3 06 02 02 02
Canada - - - - - - - -
Other - - - - - - - - -
06 06 1.0

Total nominal catch 2.9 2.5 2.7 2.0 18 14

* Preliminary NMFS data

iy
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Spiny dogfish, Squalus acanthias,
are distributed in the western North
Atlantic from Georgia to Newfound-
land. During spring and autumn, they
are found along the coastal waters be-
tween North Carolina and Southern
New England. Dogfish are chiefly
summer visitors to the Gulf of Maine
(including Georges Bank) and more
northern waters, and in winter are dis-
tributed primarily in deeper waters along
the edge of the continental shelf. They
tend to school by size and, for large
mature individuals, by sex. Dogfish
are voracious feeders and are known to
attack schools of herring and mackerel,
as well as concentrations of haddock,
cod, and other species. They will also
tear at commercial fishing nets. In the

Northwest Atlantic, the maximum ages

reported for males and females are 35
and 40 years, respectively. The species
bears live young, with a gestation pe-
riod of about 18 to 22 months produc-
ing 2 to 15 pups or an average of six.

The principal commercial fishing
gear used for catching dogfish is otter
trawls. Dogfish are frequently caught
as by-catch during groundfish opera-
tions and discarded. Recreational fish-
ing and foreign fishing are insignifi-
cant. There is no fishery management.
Landings increased 12% in 1988 (2,600
mt to 2,900 mt).

Reported international nominal
catches peaked at about 21,000 mt in

1972 and declined sharply from 1975
to 1978. Distant water fleets consis-
tently accounted for virtually all of the
reported catches. Domestic catches
since 1979 have fluctuated between
2,600 mt and 6,900 mt, with no trend.
Low catches are attributable to a lim-
ited European market. This situation is
expected to continue in 1989.

times of the year, smaller individuals,
consisting of both mature and imma-
ture males as well as immature females,
are taken as by-catch and discarded.
Additionally, since this species bears
live young, a directed fishery on ma-
ture females directly impacts on re-
cruits. The potential for rapid over
exploitation of sharks has been ob-

“Increases in dogfish and skate abundance, coupled
with decreases in abundance of many demersal spe-
cies, has resulted in ...survey catches by weight on
Georges Bank...changing from roughly 25% dogfish
and skates in 1963 to nearly 75%...in recent years."

Minimum biomass estimates of

. spiny dogfish based on NEFC spring

bottor traw] survey catches declined
6% from 647,000 mt in 1987 to 606,000
mt in 1988, 131% above the 1968-87
geometric average of 262,000 mt. Since

. dogfish occur in schools, there tends

to be rather high variability among the
survey catches, resulting in large fluc-
tuations in the annual biomass esti-
mates.

The USA fishery for dogfish is
similar in nature to the European fish-
eries in being selective for large indi-
viduals [>2.3 kg (5.1 Ibs.), 83 cm (33
in.)], which are mainly mature females,
to meet processing and marketing re-
quirements. However, during certain

served in European fisheries. This results
from low growth and fecundity rates,
schooling of large mature individuals
by sex, and direct stock-recruitment
relationships.

A conservative estimate of the
maximum sustainable yield (MSY)
for the species is between 40,000 mt
and 60,000 mt which is based on
European studies (Holden 1968) which
suggest that no more than 20% of the
minimum biomass can be harvested
annually. Under this harvest scenario,
120,000 tons could be taken annually
from the present population.

The low levels of landings are not
reflected in the generally increasing
indices of abundance over the pastdecade
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or longer. Increases in dogfish and
skate abundance, coupled with decreases
in abundance of many demersal spe-
cies, has resulted in the NEFC trawl
survey catches by weight on Georges
Bank, for example, changing from
roughly 25% dogfish and skates in 1963
to nearly 75% these species in recent
years. Such large increases in relative
biomass of very low valued species has
raised concerns about possible nega-
tive effects of these predators on over-
all fishery yields.

For further information

Grosslein, M.D. 1974. A first approxi-
mation of MSY for spiny dogfish in
subareas 5 and 6 and Division 4.
ICNAF Res. Doc. 74/30.

Holden, M.J. 1968. The rational ex-
ploitation of the Scottish-Norwegian
stocks of spurdogs (Squalus acan-
thias L.). Ministry of Agriculture,
Fisheries and Food, Fishery Invest-
ment Series II 25(8):1-27.

Nammack, M. F. 1982. Life history

and management of spiny dogfish,
Squalas acanthias, off the northeast-
emn United States. Williamsburg,
VA. College of William and Mary.
63 p. MS thesis.

Slauson, T. P. 1982. Growth, matura-
tion, and fecundity of the spiny dog-
fish, Squalus acanthias, in the north-
western Atlantic. Stoney Brook,
NY. State University of New York
at Stony Brook, 97 p. MS Thesis.
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Long-term potential catch
Importance of recreational fishery

Management

Status of exploitation
Age at 50% maturity
Size at 50% maturity

Assessment level

M =Unknown F, =Unknown F__ =Unknown F . =Unknown

Spiny Dogfish

40,000 - 60,000 mt
Insignificant

None

Under exploited

6 yrs (males)

12 yrs (females)

= 60.1 cm (23.4 in.) males
80.7 cm (31.8 in.) females
Index
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Table 25.1 Commercial landings (1,000 mt)

Year . .
Category 1980 1981 1982 1983 1984 1985 1986 1987 1988
USA recreational - - - - - - - - -
Commercial
USA 42 6.9 6.6 4.9 4.4 4.0 2.6 2.6 29
Canada - - - - - - - - -
Other 02 03 04 - - - 0.1 - <0.1

Total nominal 44
catch

72 70 49 44 40 27 26 29
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26. SKATES

Skates, Family Rajidae, are dis-
tributed throughout the Northwest At-
lantic from near the tide line to depths
exceeding 700 m. Members of this

i family lay eggs that are enclosed in a

hard, leathery case commonly called a
“mermaid’s purse.” Incubation time is
6 to 12 months, with the young having
the adult form at the time of hatching.
There are seven species of Raja oc-
curring along the North Atlantic coast
of the USA: little skate, Raja erinacea,
winter skate, R. ocellata, barndoor skate,
R. laevis, thorny skate, R. radiata, brier
skate, R. eglanteria, leopard skate, R.
garmani, and smooth-tailed skate, R.
senta. The center of distribution for the
little and winter skates is Georges Bank
and Southern New England. The thorny,
barndoor, smooth-tailed, and leopard
skates are commonly found in the Gulf
of Maine. The brier skate is a southern
species, located primarily in the Che-

sapeake Bight. Skates are not known
to undertake large-scale migrations,
but they do move inshore and offshore
in response to seasonal changes in
water temperature, generally offshore
in the summer and early autumn and
vice versa during the winter-spring
period.

The principal commercial fishing
gear used to catch skates is the otter
trawl. Skates are frequently caught as
by-catch during groundfish operations
and discarded. Recreational and com-
mercial fishing is insignificant. There
is no management. Catches increased
16% in 1988 (5,100 mt to 5,900 mt).

Historically, there was no directed
domestic fishery for skates, and total
nominal catches prior to 1983 were
mostly less than 3,000 mt annually.
Most of the domestic catch has tradi-
tionally been discarded at sea. Begin-
ning in 1983, domestic catches began

expand.

increasing in response to an expan-
sion of the domestic food fish market,
and the development of a bait market
in southern New England.

The species composition of the
1988 catch of skates for human con-
sumption was unknown since only the
pectoral fins or wings are landed for
most species. The little skate is the
principal species sold as bait. Nominal
catches are not expected to markedly
increase in the near future unless the
limited export or domestic markets

Minimum biomass estimates for
all skates in the Gulf of Maine - Mid-
Atlantic area, determined from NEFC
bottom trawl survey data, declined 11%
from 188,400 mt in 1987 to 167,400 mt
in 1988. The 1988 estimate was 11%
greater than the long-term (1968-87)
average of 127,600 mt. The 1988 bio-
mass estimate increase is largely attrib-
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"...substantially larger
catches are possible."

utable to large catches of winter skate
on Georges Bank.

A first approximation of the maxi-
mum sustainable yield (MSY) for skates
is about 25,000 mt, which is based on
an annual sustainable yield of 20% of
the long term average minimum bio-
mass estimate. This implies a present
sustainable catch of about 33,000 tons.

Recent increases in catches have
not been as large as the increases in
apparent abundance, suggesting that
substantially larger catches are pos-
sible. Increases in dogfish and skate
abundance, coupled with decreases in
abundance of many demersal species,
has resulted in the NEFC trawl survey
catches on Georges Bank, for example,
changing from roughly 25% by weight
of these species in 1963 to nearly 75%
in recent years. Such large increasesin
relative biomass of very low valued
species has raised concerns about pos-
sible negative effects of these predators
on overall fishery yields.

For further information

Bigelow, H. B., and W. C. Schroeder.
1953. Fishes of the Gulf of Maine.
Cambridge, MA: Harvard Univer-
sity Museum of Comparative Zool-
ogy.

Holden, M. J. 1973. Are long-term
sustainable fisheries for elas-
mobranchs possible? Rapp. P.-v.
Reun. Cons. int. Explor. Mer 164:360-
367. : ‘

Waring, G. T. 1980. A preliminary
stock assessment of the little skate,
Raja erinacea, in the Northwest At-
lantic. Bridgewater, MA: Bridge-
water State College. 122 p. MA
Thesis.
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Skates
Long term potential catch 25,000 mt
Importance of recreational fishery = Insignificant
Management = None
Status of exploitation = Under exploited
Age at 50% maturity = 4 years!
Size at 50% maturity = 40 cm (15.8 in.)!
Assessment level = Yield per recruit
M = 0.40! F,, =0.49 F_,. =100 F, 555 = Unknown
! Pertains to the little skate.
Skates
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Table 26.1 Commercial landings (1,000 mt)

Year

Category 1980 1981 1982 1983 1984 1985 1986 1987 1988
USA recreational - - - - - - - - -
Commercial |

USA 20 08 10 36 41 40 42 51 59
Canada . - - - . . - - -
Other - - - - - . 0.1 - -
Total nominal 20 08 10 36 41 40 43 'S51 59

" catch
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27. SHORT

Invertebrates

-FINNED

SQUID

The short-finned squid Illex illece-
brosus, is found in commercial quanti-
ties between Cape Hatteras and New-
foundland. Based on present scientific
information, this range represents the
major distribution of a single stock.
Illex undergo seasonal migrations onto
the continental shelf during summer
and off the edge of the shelf in winter to
spawn. Results of recent larval -and
juvenile surveys indicate that spawn-
ing probably occurs somewhere south
of Cape Hatteras near the Gulf Stream.
Larvae and juveniles are assumed to be
transported north and east in the fringes

" of the Gulf Stream. In some years, the
spawning season is prolonged so that
two cohorts (winter and late spring) are
produced. These cohorts tend to vary in
relative importance from year to year.
Tliex grow to a maximum length of
about 35 cm (14 in., dorsal mantle length)
and live about 12 to 24 months. Com-
mercial catches off the USA are com-
prised mainly of 10 to 28 cm (4 to 11
inches) individuals which are probably
8 to 24 months of age.

The principal fishing gear used to
catch short-finned squid is otter trawls.
Recreational catches are insignificant,
and foreign catches have decreased to

insignificant in the 1980s. The fishery
is managed under the Mid-Atlantic Fish-
ery Management Council’s Squid,
Mackerel, and Butterfish FMP. Man-
agement is through total allowable catch
(TAC) levels, which have been reduced
in recent years. Landings decreased
80% in 1988 (from 10,300 mt to 2,100
mt). .

N

tumn survey index for Illex was about
twice the 1968-87 mean, while pre-
recruit (<10 cm) abundance in 1988
was about 60% below the 1968-87
average.

Nossignificant relationship has been
found between research vessel catch-
per-tow data for Illex and availability to
the subsequent fllex fishery when data

“...catch is dependent on the availability of squid within

the area of the fishery."

Landings increased rapidly from
near zero prior to 1972 to an average of
roughly 19,500 mt between 1972 and
1982. Landings declined steadily start-
ing in 1983 to the present 2,100 mt,
with the exception of high catches in
1987. Roughly one third of the catches
in that year were taken in joint venture
operations.

Catch-per-unit-effort in the 1988
USA directed fishery was about 50%
above the 1982-87 mean, indicating
that the decrease in landings in 1988
was not due to lower availability. In
fact, effort directed at /llex was greatly
reduced in 1988, probably due to mar-
ket conditions. The 1988 NEFC au-

for all years are examined. However,
highly significant relationships (p<0.01)
were found between SNE-MA mean
numbers per tow for years with above
average indices, and USA catches in
the following year. Also, fllex abun-
dance indices have generally held at
cither high or low levels for several
years before exhibiting dramatic changes.
Low abundance indices were seen during
1968-74, followed by high indices for
1975-81, and low indices from 1982 to
1986. It may be expected that above
average indices, as seen in 1987 and
1988 will continue for the next few
years.

Research survey and commercial
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fishery data have been used to evalu-
ate the effects of environmental vari-
ability on the Illex population. How-
ever, results have been inconclusive.

Above average apparent abun-
dance of adult fllex during the autumn
1988 NEFC research vessel survey
suggest that current abundance would
be adequate to provide catches during
1989 at levels comparable to the aver-
age total landings from the fishery
since the directed fishery began (1972-
88). In fact, the current stock size
should support catches at a level simi-
lar to that seen during the previous
period of high abundance (19,500 mt
average during 1976-82). However,
the ability of the domestic fishery to
take this level of catch is dependent
on the availability of squid within the
arca of the fishery. This availability is
associated with environmental and
behavioral factors which are not yet
fully understood. Also, the low level
of catch during 1988 is attributed to
market conditions which may persist
during 1989.

The long term potential catch for
Illex (30,000 mt) is based on an as-
sumption of a moderate to strong rela-
tionship between stock size and re-
cruitment, adjusted downward to ac-
count for uncertainties as to the stock
structure within its range in the North-
west Atlantic and for incomplete infor-
mation on its biology. At the current
level of fishing, this stock in under
exploited relative to the long term po-
tential catch, and to recent above aver-
age abundance.

For further information

Lange, Anne M. T. 1984. Statusof the
short-finned squid, lllex illecebro-
sus, off the Northeastern USA,
November 1984. Woods Hole, MA.
NMEFS, NEFC. Woods Hole Labo-
ratory Reference Document 84-38.
20 p.

Northeast Fisheries Center. 1988.
Report of Sixth Stock Assessment
Workshop. Woods Hole, MA.
NMEFS, NEFC. Woods Hole Labo-
ratory Reference Document 88-02.
78 p. Available from: Northeast
Fisheries Center, Woods Hole, MA.
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Long-term potential catch = 30,000 mt
Importance of recreational fishery = Insignificant
Management = Squid, Mackerel and
Butterfish FMP
Status of exploitation = Under exploited
Age at 50% maturity = 18 months
Size at 50% maturity 20cm (7.9in.)
dorsal mantle length
Assessment level = Index
M = Unknown F,, = Unknown F.= Unknown
F,4ss = Unknown
Short-Finned Squid
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Table 27.1 Commercial landings (1,000 mt)
Year
Category 1980 1981 1982 1983 1984 1985 1986 19871988
USA recreational - - - - - - - - -
Commercial
USA! 03 06 59 99 95 50 56 103 21
Canada - - - - - - - . -
Other 175 148 124 18 07 11 02 - -
Total nominal 178 154 183 117 102 61 58 103 21
catch
Total allowable  30.0? 30.02 30.07 30.0° 30.0° 25.0° 225 225°170
catch
! Includes prorated amounts of squid catches not Identifled to specles.
? 1 April - 31 March fishing year.
3 MSY value; actual allocated level (Final Optlmum Yield (OY)) was 17.0.
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- 28. LONG-FINNED

Invertebrates

The long-finned squid Loligo pealei
is found in commercial quantities from
Cape Hatteras to southern Georges Bank.
Loligo undergo seasonal migrations,
moving inshore from southern Cape
Cod to the Chesapeake Bay in spring
and summer to spawn. In late autumn,
they begin to move offshore to the edge
of the continental shelf where the dis-
tant water fishery traditionally occurred
in winter. An extended spawning sea-
son results in two cohorts, with the
early (spring) cohort generally more
important than the late summer cohort,
although this importance may vary from
year to year. Loligo may reach lengths
of more than 40 cm (16 in., dorsal
mantle length) and ages of about 3
years, but most individuals taken in
commercial catches are 8to 20cm (3 to
8 inches) and 8 to 14 months. The
timing and extent of seasonal migra-
tions are assumed to be related, at least
in part, to temperature preferences of
this species. Regression analysis indi-
cates that about 77% of the variation
in Loligo mean catch-per-tow in the
autumn NEFC bottom trawl surveys
may be accounted for by changes in
bottom temperature.

The principal fishing gear used to
catch long-finned squid is the otter trawl.
Recreational fishing is insignificant and

foreign fishing activity has decreased .

to insignificance over the last decade.
Fishing is managed under the Mid-
Atlantic Fishery Management Coun-
cil’s Squid, Mackerel, and Butterfish
FMP. Management is based on a total
allowable catch (TAC)limit. Landings
increased 67% in 1988 (from 11,500
mt to 19,200).

Landings of long-finned squid
increased from very low levels prior to
1967 to record high levels of nearly
38,000 mt in 1973 under heavy foreign
fishing. Landings dropped from 1974
through 1978 to roughly 10,000 mt,
and have subsequently fluctuated be-
tween 10,000 mt and 28,000 mt. Dur-
ing this period there has been a change
from 75% to 90% foreign catches to
virtually 100% domestic catches.

The 1988 NEFC autumn bottom
trawl survey abundance indices (strati-
fied mean number per tow) for the
Mid-Atlantic through Georges Bank
strata were the fourth highest of the
series (1967-88). Total abundance was
46% above the 1968-87 mean, while

the pre-recruit (< 8 cm dorsal mantle
length individuals) index was 39% above
the 1968-87 mean.

Total recruitment from the 1988
year class is estimated to be 2.6 billion
individuals. Yield-per-recruit and stock
recruitment analyses based on this level
of recruitment and estimates of current
fishing mortality (F=0.4) indicate that
potential yield of Loligo from the 1988
year class is between 29,000 mt and
33,000 mt. If fishing mortality were
increased to the level corresponding to
the maximum equilibrium yield (F=0.7),
potential yields of 35,000 mt to 41,000
mt would be expected.

The 1987 autumn survey indices
were the lowest of the time series and it
was theorized that a massive cold pool,
present in the southern New England-
Mid-Atlantic area during the time of
that survey may have reduced availa-
bility of Loligo to the survey trawl.
Whatever the cause of the low 1987
indices, availability to the 1988 fishery
apparently was not affected.

Above average apparent abundance
of both adults and pre-recruits during
the autumn 1988 NEFC research vessel
survey suggest that current abundance
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"..year class strengths , Gulf of Maine - Mid-Atlantic
have been good..." : - Long-Finned Squid
e T Long-term potential catch = 44,000 mt

of Loligois adequate to provide caiches Importance of recreational fishery = Insignificant

during 1989, of between 29,000 and - Management = Squid, Mackerel and

33,000 mt, even at F levels below those o Butterfish FMP

expected to produce the highest equi- Status of exploitation = Under exploited -

librium yield. In fact, catches of Loligo Age at 50% maturity = 12 months

in the 1989 domestic winter offshore Size at 50% maturity =  16cm(6.3in.)

fishery (9,300 mt) were over 3 times dorsal mantle length.

the 1988 catches for the corresponding Assessment level = Yield per recruit

period, indicating reasonable availabil- -

ity of the stock, though the effort asso- M =Unknown ~ F, =Unknown -F pay = Unknown

ciated with these catches is not known. ‘ F 543 = Unknown

The fluctuating catch levels over

this decade have not been associated , Long-Finned Squid

with any rends in population abun- - Gulf of Maine - Mid-Atlantic

dance, but the fluctuations likely rcﬂcc’t so 700

varying year class strengths in this short :

lived species, and changing market

conditions. Recent survey indices { 600

suggest that year class strengths have 407 " \ : 8

been good, and suggest that the stockis | LANDINGS ; i lsooz

under exploited relative to the estimated o ‘ \ i ' 2

long term potential catch of 44,000 mt. 5 30 ! i rwd‘é
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Lange, Anne M. T. 1984. ‘An assess- E , I L@_
ment of the long-finned squid re- = s\ f-m =
source off the northeastern United Cf I_  AUTUMN 1 £
States, Autumn 1984. Woods Hole, ° ﬁ \ ' Eﬂ%?)l(g U
MA. NMFS, NEFC. Woods Hole d g [
Laboratory Reference Document 84-
37.24p. Available from: Northeast L P A
Fisheries Center, Woods Hole, MA. YEAR

Northeast Fisheries Center. 1988. Report. . :
of Sixth Stock Assessment Work- Table 28.1 Commercial catches (1,000 mt)
shop.” Woods Hole, MA. NMFS,

NEFC. Woods Hole Laboratory : Year
Reference Document 88-02. 78 p. Category 1980. 1981 1982 1983 1984 1985 1986 1987 1988
- Available from: Northeast Fisher- Us Arecreationzﬁ i i i i i i - i i
ies Center, Woods Hole, MA Commercial B |
' ’ ‘ USA! 40 23 55 159 116 102 133 115 191
Canada - . - . . . . - -
“Other 198 202 159 117 1100 65 43 <01 <01
-Total nominal 238 225 214 276 226 167 177 115 191
catch ' ‘
Total allowable  44.0° 44.0° 44.0° 44.0° 44.0° 33.0° 37.0° 37.0° 37.0
catch

! Includes prorated amonnts of squid catches not Identified to species.
? 1 April - 31 March fishing season.

* MSY value; actual allocated level (Final Optimum Yleld) was 10.1.
* MSY value; actual allocated level was 17.0
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- 29. AMERICAN
LOBSTER

The American lobster, Homarus
americanus, is distributed in the North-
west Atlantic from Labrador to Cape
Hatteras from coastal regions out to
depths of 700 m., Lobsters are locally
abundant in coastal regions within the
Gulf of Maine and off southern New
England and less abundant in more
southerly areas. Coastal lobsters are
concentrated in rocky areas where shelter
is readily available, although occasional
high densities occur in mud substrates
suitable for burrowing. Offshore popu-
lations are most abundant around sub-
marine canyons along the continental
shelf edge. Tagging experiments in
coastal waters suggest that small lob-
sters undertake rather limited move-

ment with some evidence that larger
individuals may travel extensively. In
contrast, offshore lobsters show well-
defined shoalward migrations during
the spring, traveling as much as 300 km

(186 mi), regularly 80 km (50 mi).

Lateral movements along the shelf edge
have also been demonstrated.
Lobsters exhibit a complex life
cycle in which mating occurs after the
female molts, and the eggs (7,000 to
80,000) are carried under the female’s
abdomen during a 9 to 11 month incu-
bation period. The eggs hatch during
late spring or early summer and the
pelagic larvae undergo four molts be-
fore attaining adult characteristics and

-settling to the bottom. Lobsters molt

approximately 20 times (in 5 to 8 years)
before reaching minimum size. A sig-
nificant proportion of the lobsters caught
in inshore are not sexually mature.

The principal fishing gear used to
catch lobsters is the trap. Lobsters are
also taken as a bycatch with otter trawls.
Recreational fishing occurs, especially
in coastal waters, but estimates of the
catch are not available. Foreign fishing
is insignificant. The fishery is man-
aged under the New England Fishery
Management Council’s Lobster FMP,
and within 3 miles under various state
regulations. The primary regulatory
measure is shell length. Totallandings
increased 7% in 1988 (from 20,700 mt
to 22,200 mt).
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INSHORE FISHERY

Nominal landings in the USA in-
shore fishery remained relatively stable
from 1965 to 1975, ranging from 10,300
mt to 12,200 mt, averaging 11,100 mt.
From 1978 to 1988 the catch has risen
steadily from 12,900 mt to a record
19,200 mt in 1988, some 11% higher
than 1987. This increase can be attrib-
uted in large part to a continuing trend
of increasing effort, especially in the
number of pots fished. Some of this
effort increase may be in response to
recent increases in minimum size lim-
its. Fishermen, trying to cover short
term losses due to the new size limits,
appear (o be fishing more pots in the
inshore areas. '

"...fishermen...appear to
be fishing more pots in
the inshore areas."

The increases in the inshore land-
ings have resulted in an increasing fish-
ing mortality rate, and an increased
dependence on lobsters which have just
grown larger than the minimum size
limit.

OFFSHORE FISHERY

Prior to 1950, lobsters were pri-
marily taken offshore as incidental trawl
catches in the demersal fisheries. Re-
ported offshore lobster landings in-
creased dramatically from about 400
mt during the 1950’s to an average of
over 2,000 mt in the 1960’s. In 1969
technological advances permitted the
introduction of trap fishing to the deeper
offshore arcas. Landings from offshore
traps rose from 50 mt in 1969 to 2,900
mt in 1972 and remained relatively
stable at around 2,000 mt from 1975 to
1983.

From 1984 through 1988 trap
landings averaged around 2,900 mt.
This increase in offshore trap landings
has been accompanied by a decrease in
traw] landings from a peak of 3,200 mt
in 1971 to 500 mt in 1984. In subse-
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American Lobster

Long-term potential catch
mportance of recreational fishery

! Offshore fishery only.

= 3,400 mt!

= Insignificant!

= Lobster FMP

= Fully exploited!

= 10cm (3.9 in.) carapace length
= Index

>F

1987 max

F__ = 0.18 (males) F
0.23 (females)

quent years the trawl component of the
fishery has averaged a little over 300
mt. Total offshore landings have risen
from a decline in the late 1970’s and
carly 1980’s to an average of around
3,000 mt, but have never comprised
more than 20% of the total US land-
ings. The contribution of the offshore
fishery to overall landings in 1988 was
about 13.5% of the total.

The increases in the offshore land-
ings in the past decade and the contin-
ued intense inshore fishery has raised
the question of the relationship be-
tween animals in these two areas. If
consistent recruitment in the coastal
areas depends on high abundance of
spawning lobsters offshore, then re-
cent decreases in the abundance caused
by the development of the offshore

“...a reduction in stock biomass following the develop-
ment of the offshore fishery with stabilization of the
. stock at reduced levels in recent years."

The NEFC autumn survey bio-
mass index declined steadily from 1.3
kg/tow in 1964 o 0.5 kg/tow in 1970.
From 1971-76 this index averaged 0.7
kg/tow, and increased to an average of
1.0kg/tow from 1977-80. In 1985 the
autumn index dropped to 0.8 kg/tow
and further to and average of about
0.65 kg/tow in 1987 and 1988. Trends

. in the commercial CPUE index (catch-

per-trap-haul-set-over-day or kg/
THSOD) follow that of the NEFC au-
tumn survey. Thus these trends in
biomass indices and offshore landings
are consistent in indicating a reduction
in stock biomass following the devel-
opment of the offshore fishery with
stabilization of the stock at reduced
levels in recent years.

trap fishery may result in reduced
inshore catches in future years. The
assessment information is insufficient,
however, to resolve such questions
and the status of the stock is uncertain.

For further information

Fogarty, M.J., R.A. Cooper, J.R.
Uzmann, and T.S. Burns. 1982. As-
sessment of the USA offshore Ameri-
can lobster, Homarus americanus,
fishery. ICES C.M. 1982/K:13. 21

p.
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Table 29.1 Commercial (1,000 mt, live weight). Landings statistics have been revised to reflect
unreported catches.

Year

Category 1980 1981 1982 1983 1984 1985 1986 1987 1988
USA recreatjonal - - - - - - - - -
Commercial
USA: Offshore? 1.9 1.8 25 24 4.2 2.6 34 33 30

Inshore? - 149 159 16.1 17.6 16.4 18.0 17.8 17.3 19.2
Canada: Georges Bank 0.2 0.2 0.2 0.2 0.2 02 <01 <01 <0.1
Total nominal catch  17.0 17.9 18.8 20.2 20.8 20.8 20.9 20.7 22.2

! Recreatlonal catches unknown.
* Includes trawl and offshore trap catches.
? Inshore trap catches.
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~ 30. NORTHERN
" SHRIMP

The northern shrimp, Pandalus
borealis, supports important commer-
cial 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 condi-
tions; highest concentrations occur in
the southwestern Gulf of Maine where
temperatures are coolest, and seasonal
changes in distribution appear to cor-
relate well with localized temperature
trends. Historical trends in abundance
also appear to have been strongly in-
fluenced by temperature, with above-
normal temperatures being associated
with poor recruitment. This stock
collapsed during the mid-1970s; some
recovery has been evident in recent
years, but abundance remains consid-
erably below peak levels observed
during the late 1960s.

Northern shrimp are protandric
hermaphrodites, maturing first as
males. After spawning as males in late
summer at about 2.5 years of age,
individual shrimp pass through a se-
ries of transitional stages the follow-
ing winter and spring, and then spawn
as females (age 3.5 years) the follow-
ing summer. Eggs are extruded onto
the abdomen and fertilized within a
month of spawning. During autumn
and winter, egg-bearing or “oviger-
ous” females migrate into inshore areas
where the eggs hatch (late winter at
age 4). Females may survive to spawn
in subsequent years although natural
mortality appears to increase sharply
following first hatching.

Shrimp are taken primarily by
otter trawling, although pots have also
been used successfully along the cen-
tral Maine coast. Recreational and
foreign fishing are insignificant. The

Gulf of Maine northern shrimp fishery
is managed jointly by the states of
Maine, New Hampshire and Massa-
chusetts under the auspices of the
Atlantic States Marine Fisheries
Commission (ASMFC). The fishery
has been managed primarily by mesh
size regulations and seasonal closures.
Landings decreased 38% in 1988 (i.c.
from 5,000 mt to 3,100 mt).

Fishing effort has been directed
primarily toward mature females in
inshore areas during winter; effort
tends to shift further offshore in spring
reflecting both post-hatch movement
and improving weather conditions.
Total effort on this stock (number of
trips) has risen steadily since the late
1970s; the 1987 season total (11,000
trips) was more than triple the 1981-
82 average. A total of 8,300 trips were
made during 1988. A further decline
is expected for 1989 although a sig-
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nificant increase in effort by larger
vessels has been documented in off-
shore areas, apparently in response to
low groundfish abundance.

Nominal catches peaked at 12,800
mt in 1969, averaged approximately
11,000 mt during 1971-72, and then
declined precipitously during the mid
to late 1970s. Landings subsequently
increased steadily from 300 mt in
1980 to 5,000 mt in 1987, and then
decreased in 1988 to 3,100 mt. Land-
ings for the 1988-89 season (Decem-
ber-May) are expected to be compa-
rable to the 1987-88 season total of
3,000 mt. The upward trend during
the mid-1980s reflects improved re-
cruitment, particularty from the strong
1982 year class. The NEFC autumn
survey index increased more or. less
continually from 1977 to 1986 but has
since declined.

Since 1983, the primary source of
assessment information for this stock
has been the cooperative survey con-
ducted each August by the Northern
Shrimp Technical Committee aboard
the NEFC's R/V Gloria Michelle. This
survey has detected two strong year

classes, one produced in 1982 and a
second produced in 1987; other year
classes in the time series have been
considerably weaker. Summer sur-
vey index values peaked in 1985-86
and then dropped sharply in 1987.
Catch per tow of age 3 and older
shrimp has declined continually since
1985, reflecting increased natural and
fishing mortality on the 1982 year
class. Catch per tow in numbers and
weight increased sharply in 1988 with
recruitment of the 1987 year class, but
as northern shrimp do not recruit to
the fishery untit age 3, this year class
is not expected to have a significant
impact upon commercial landings
before 1990.

The increase in landings from
1985 to 1987, and the decrease in
landings in 1988 were the result of the
strong 1982 year class entering and
then passing through the fishery.
Catches are expected to increase in
1990 as the 1987 year class recruits to
the fishery. Fishing mortality rates
have been relatively low in recent
years and well within limits shown to
be acceptable for other pandalid
shrimp stocks. '

Invertebrates

For further information

Clark, S. H. 1982 Assessment and
management of the Gulf of Maine
northern shrimp (Pandalus bore-
alis) fishery. ICES CM. 1982/
K:13. 20 p.

Mclnnes, D. 1986. Interstate fishery
management plan for the northern
shrimp (Pandalus borealis Kroyer)
fishery in the western Gulf of Maine.
Atl. States Mar. Fish. Comm. Fish.
Mgt. Rept. No. 9. 79p.

Northern Shrimp Technical Commit-
tee. 1988. Assessment report for
Gulf of Maine northern shrimp stock
status - 1988. Report to the North-
ern Shrimp Section of the Atlantic
States Marine Fisheries Commis-
sion, October, 1988. 14p.

Northern Shrimp Technical Commit-
tee. 1988. Cruise results: Gulf of
Maine northern shrimp survey, Au-
gust 1-6 and 17-20, 1988. Unpub-
lished report, Woods Hole, MA.
15p.
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"Catches are expec‘ted‘t'o Guif of Maine

increase in 1990 as the Northern Shrimp
1987 year class recruits
to the fishery." Long-term potential catch = Unknown
: Importance of recreational fishery = Insignificant
Management = Interstate Plan
Status of exploitation = Fully exploited
Age at 50% maturity = 2 years
Size at 50% maturity = 9cm (3.5 in.)
Assessment level = Index
M=05 F,, = Unknown F _..=Unknown Flou=03
Northern Shrimp
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Table 30.1 Commercial landings (1,000 mt)
: : Year ' .
Category 1980 1981 1982 1983 1984 1985 1986 1987 - 1988
USA recreational - - - - . . - - -
Commercial :
USA 0.3 1.1 1.6 16 33 = 4.2 4.7 5.0 31
Canada ' - - - - - ‘ - - -
Other ' - - - - .- - - B -
Total pominal catch 03 1.1 16 1.6 33 42 47 50 31
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RF CLAM

Surf clams, Spisula solidissima,
are distributed in western North At-
lantic waters from the southern Gulf
of St. Lawrence to Cape Hatteras.
Commercial concentrations are found
primarily off New Jersey and the
Delmarva Peninsula, although some
fishable quantities exist in Southern
New England waters, on Georges
Bank, and off the Virginia Capes. In
the Mid-Atlantic region, surf clams
are found from the beach zone to a
depth of about 60 m; beyond 40 m,
however, abundance is low. Growth
rates are relatively rapid, with clams
reaching harvestable size in about six
fo seven years. Maximum size is

about 22.5 cm (8 7/8 in.),'but clams.

larger than 20 cm (7 7/8 in.) are rare.
Surf clams are capable of reproduc-
tion at the end of their first year of life,
although most do not spawn until the
end of their second year. Eggs and
sperm are shed directly into the water
column; recruitment to the bottom
occurs after a planktonic larval period
of about three weeks (at 22° C).

* The principal fishing gear for surf
clams is the hydraulic clam dredge.
Recreational and foreign fishing is
insignificant. Fishing is managed
under the Mid-Atlantic Fishery Man-
agement Council’s Surf Clam and

Ocean Quahog FMP. Management is
based on a total allowable catch (TAC)
limit, as well as minimum landing
size, closed areas to protect under-
sized clams, and restricted numbers of
fishing trips per vessel. Landings
increased 4% in 1988 (27,600 to 28,800
mt).

Total landings of surf clams aver-
aged roughly 20,000 mt in the early
1960s, increased to over 46,000 mt by
1974, and then decreased by 1979 to
well below the earlier average of
20,000 mt. Landings -have subse-
quently increased under management

restrictions, declining somewhat in
the most recent years.

Regulation of the fishery has
proceeded with a principal objective.
being to rebuild Mid-Atlantic stocks.
Various regulatory devices to effect
this and other objectives have included
landings quotas, a moratorium on new"
vessel entrants, closure of areas to
protect pre-recruit sized clams, effort
restrictions, a minimum clam size,

~and target discarding rates to be

achieved by changes in minimum shell-

size. Two management areas (New

England and Mid-Atlantic) are identi-

New England - Mid-Atlantic

Surf Clams

Long-term potential catch

Importance of recreational fishery

Management

Status of exploitation
Age at 50% maturity .
Size at 50% maturity

Assessment level

M = 0.05 F,, =011

= . 24,300 mt

= Insignificant

= Surf Clam and
Ocean Quahog FMP

=  Fully exploited

= 2 years

= 5cm (2.0 in)

=, Index

~ 0.1

max ¢ 1988
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"...resources...are suffi-
cient to sustain the fish-
ery for the next several
years." - : o

fied in the management plan reflect-
ing the different status of resources
and fisheries within these regions.
Separate quotas have been established
for. the Middle Atlantic region (Cape
Hatteras to Montauk), Southern New
England, and Georges Bank.

Intensive fishing for surf clams
was initiated during the post-World
War II era in response to increased
demand and dwindling supplies of
traditional clam species. Almost all
of these early landings were taken off
Long Island and northern New Jersey.
Extensive offshore beds were discov-
ered and developed off Pt. Pleasant
during the 1950s; combined with in-
shore beds near Cape May - Wildwood,
the New Jersey resources supported
the fishery until the early 1970s.
Declining productivity of New Jersey
fishing areas prompted a shift of effort
to the south during the early 1970s.
New beds off southern Virginia and
North Carolina contributed to a tre-
mendous increase in total landings
during 1973-75. Average catches in
these three years of 40,100 mt (meats)
were 50% greater than the 1965-77
average of 27,000 mt. The southern
Virginia - North Carolina fishery col-
lapsed during 1976; most vessels re-
turned to more northern ports. During
1988, most of the Middle Atlantic
FCZ surf clam landings were taken off
New Jersey, with the remainder taken
off the Delmarva Peninsula, from the
southern Virginia - North Carolina
region. Total FCZ landings in 1988
were 23,900 mt, representing an 8%
increase from the previous year’s total
of 22,100 mt. The increase in total in
offshore catch is primarily related to
market demands for the product, rather
than to any significant change in surf
clam abundance.

Biomass indices from research
vessel surveys generally parallel trends
in landing statistics from various por-

~ Surf Clams
New England-Mid-Atlantic
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Table 31.1 Commercial landings (1,000 mt)

-
7‘7 79 81 a3 85 87 89

Year
Category 1980 1981 1982 1983 1984 1985 1986 1987 1988
USA recreational - - - - - - - --
USA commercial
FCZ waters 157 169 16.7 205 247 237 249 221 239
State waters 1.4 4.0 5.9 4.9 72 92 108 54 4.9
Total 17.1 209 226 254 319 329 357 275 288
Total allowable
FCZ catch 136 181 18.1 189 243 243 243 243 243

tions of the management area. Stock
biomass and landings of surf clams
declined steadily off the northern New
Jersey coast from the mid-1960s to
1977. A mass mortality of clams in
the northern New Jersey area during
the summer of 1976 reduced the abun-
dance of commercial-sized clams to
extremely low levels. Surveys from
1978 to 1984 indicated a substantial
1976 year class in the area subjected
to the clam kill. Growth to harves-
table size of this single year class off
northern New Jersey resulted in an

increasing proportion of total Mid-
Atlantic nominal catches from that
area. Much of the 1976 year class has
recruited to the exploitable stock,
particularly since the minimum legal
size has been reduced in the past two
years from 14 to 12.7 cm shell length.

Biomass off the Delmarva Penin-
sula continued high until the return of
the fleet from southern Virginia - North
Carolina during 1976. Concentration
of the offshore fishery in Delmarva
waters between 1976 and 1980 re-
sulted in declining stocks of commer-
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cial sizes.
that the biomass of commercial sizes
has remained relatively low, although
a strong 1977 year class exists off
Delmarva. Based on growth rate pro-
jections, increasing proportions of the
1977 year class will reach harvestable
size during 1989 and 1990. During
early 1989 there were several reports
of 3-4 cm shell length clams in the
Ocean City, MD area. These loca-
tions will be investigated in the NEFC
ocean clam survey during the summer
of 1989.

Research vessel survey data
through 1986, the last year of synoptic
surveying, indicated adequate surf
clam resources currently exist to sup-
port the Middle Atlantic FCZ fishery
at or near current levels (18,000 to
23,000 - mt of meats) until the mid-
1990s. Likewise, landings of 3,000 to
4,000 mt of meats can be sustained
from the New England management
area (Southern New England and

Recent surveys indicate .

Georges Bank) for the next decade as
well, Although no resource surveys
for surf clam were conducted in 1987
or 1988, it is unlikely that significant
new recruits that had not been previ-
ously documented will enter the fish-
ery, since it takes at least five years for
surf clams to reach harvestable size.

Landings from inshore (state)
waters decreased dramatically be-

~ tween 1986 and 1988 (from 10,800 to

4,900 mt). This decline in nearshore
landings is due primarily to sharp
reductions in landings from inshore
New York waters, and to a lesser

_extent, from off New Jersey.

FCZ landings continue to be rela-
tively stable due to the large standing
stock, relative to the annual quota. In
the last several years, concentrated
fishing in the New Jersey area off
Atlantic City has reduced biomass in
that area. Nevertheless, substantial
resources there, and especially off the
Delmarva Peninsula, are sufficient to

Invertebrates

sustain the fishery for the next several
years. ‘

For further information

Murawski, S.A., and F.M. Serchuk.
1989. Mechanized shellfish har-
vesting and its management: the
offshore clam fishery of the eastern
United ‘States. In: Caddy, J. ed,,
Marine invertebrate fisheries: their
assessment and management. pp.
479-506. New York: John Wiley
and Sons.

Murawski, S. A. 1986. Assessment
updates for Middle Atlantic, New
England, and Georges Bank off-
shore surf clam, Spisula solidissima
, populations, - summer 1986. Woods
Hole, MA: NMFS, NEFC. Woods
Hole Laboratory Reference Docu-
ment 86-11. 34 p. Available from:
Northeast Fisheries Center, Woods
Hole, MA.
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' 32. OCEAN
QUAHOG

The ocean quahog, Arctica islan-
dica, is found in temperate and boreal
waters on both sides of the North
Atlantic. Distribution in the Western
Atlantic ranges from Newfoundland
to Cape Hatteras in depths from 8 to
256 m.Quahogs are rarely found where
bottom water temperatures exceed
16°C and occur progressively further
offshore between Cape Cod and Cape
Hatteras. Highest densities in the
Mid-Atlantic region are in depths
between 40 and 60 m; few quahogs
have been found deeper than 100 m.
Results of recent age and growth stud-
jes indicate that ocean quahogs are
extremely slow-growing and long-
lived compared to other continental
shelf pelecypods. Specimens averag-
ing 77 mm shell length (3 in.) marked
off Long Island during 1978 grew
about 0.6 mm in one calendar year and
1.2 mm in two years. Analyses of a
series of length frequency data and
examination of banding patterns of
small individuals corroborate slow
growth rates implied from mark-re-
capture studies. Spawning apparently
occurs over a protracted interval from
summer through autumn; little is
known of larval and juvenile life his-
tory.

The principal fishing gear used
for ocean quahogs is the clam dredge.
Recreational and foreign fishing is
insignificant. Fishing is managed
under the Mid-Atlantic Fishery Man-
agement Council’s Surf Clam and
Ocean Quahog FMP. The primary
management measure has been a total
allowable catch (TAC) limit, which
has been increased in the 1980s.

Harvesting of ocean quahogs was
initiated during World War 1I off
Rhode Island. Total landings, how-

Long-term potential catch
Importance of recreational fishery
Management

Status of exploitation

Age at 50% maturity

Size at 50% maturity = 50 mm (2.0 in.) shell length
Assessment {evel = Index :
M =10.01-0.10 Fo_1 = Unknown F_,. =0.03-0.05

F4es = Unknown, probably < 0.1

ever, never exceeded 2,000 mt of
shucked meats until 1976 when off-
shore exploitation began off New
Jersey and Maryland. Steady declines
in offshore surf clam stocks combined
with the massive kill of surf clams off
New Jersey in 1976 stimulated fishing
for the deeper-dwelling ocean qua-
hog. Total ocean quahog landings
increased dramatically between 1976
and 1979 from 2,500 to 15,800 mt of
meats per year. Increased landings in
1987 (22,900 mt of meat) were near

New England - Mid-Atlantic
Ocean Quahogs

= 27,200 mt
= Insignificant
= Surf Clam and

Ocean Quahog FMP
=  Fully exploited in
some areas
= 8 years (males)
11 years (females)




Page 104

Invertebrates

“...resource and fishery...
should remain stable for
the next few years."

the record high level observed in 1985.
Landings decreased in 1988 to 21,000
mt. Virtually all landings are derived
from FCZ waters. Most of the FCZ
landings are from off New Jersey, and
the remainder from the Delmarva
Peninsula. Small quantities of qua-
hogs were also landed from state
waters off Rhode Island and Maine.

Resource surveys for ocean qua-
hogs in the Georges Bank - Cape
Hatteras region have been conducted
by the NEFC since 1965. Biomass
indices for six assessment areas in the
region were extremely stable from
1965 to 1982, indicating little fluctua-
tion in biomass. Total standing stock
of quahogs in the region is estimated
to be 1.2 million mt of meats. The
majority of the resource occurs on
Georges Bank (29%) and off southern
New England (26%), with smaller
amounts off Long Island (19%), New
Jersey (19%), Delmarva (7%), and
southern Virginia - North Carolina
(<1%).

Trends in fishery performance
from 1979 to 1986 were evaluated
using mandatory logbook data sub-
mitted by each permitted vessel. The
offshore ocean quahog fishery is con-
ducted primarily with dredging ves-
sels greater than 100 GRT. Average
catch per hour for the large vessels
varied somewhat during the period,
exhibiting some decline as vessels
sought fishable concentrations. CPUE
is likely to continue to exhibit such
variability as new beds are located.
The catch is primarily composed of
quahogs 65 to 105 mm shell length.
Little size selectivity is apparent in
the fishery, as the size composition of
landings is similar to that from re-
source surveys.

Although annual landings are
currently only 2% of the total esti-
mated stock, landings considerably
greater than this are not warranted due
to the extremely slow growth rate and
poor annual recruitment exhibited by
the populations. Annual landings off
New Jersey and the Delmarva Penin-

Ocean Quahogs
New England - Mid-Atlantic
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Table 32.1 Commercial landings (1,000 mt, meats)

1 L
78 80 82 84 86 88

! Estimated

Year :

Category 1980 1981 1982 1983 1984 1985 1986 1987 1988!
USA recreational - - - - - - - -
USA commercial

FCZ waters 139 16.0 156 153 164 236 19.8 223 206

State waters 1.5 0.4 0.2 0.7 1.2 «0.1 08 0.6 04
Total nominal 153 164 158 160 176 236 205 229 210

catch
Total allowable

FCZ catch 159 18.1 18.1 18.1 181 204 272 272 272

sula are currently about 5% of the total
resource in these areas, If current
harvest levels and patterns are main-
tained, the quahog resource and fish-
ery in the New Jersey - Delmarva area
should remain stable for the next few
years.

For further information

Murawski, S.A. and F.M. Serchuk.
1983. An assessment of the ocean
quahog, Arctica islandica, resource
and fishery in FCZ waters off the
Northeastern USA - Autumn 1983.
Woods Hole, MA: NMFS, NEFC.
Woods Hole Laboratory Reference
Document 83-25. 31 p.

Murawski, S.A., J.W. Ropes, and F.M.
Serchuk. 1982. Growth of the
ocean quahog, Arctica islandica, in
the Middle Atlantic Bight. Fish.
Bull. U.S. 80(1):21-34.

Ropes, J.W., D.S. Jones, S.A. Mu-
rawski, F.M. Serchuk, and A. Jearld,
Jr. 1984. Documentation of annual
growth lines in ocean quahogs, Arc-
tica islandica Linne. Fish. Bull,
U.S. 82(1): 1-19.

Northeast Fisheries Center. 1986.
Report of the Third NEFC Stock
Assessment Workshop. Woods
Hole, MA: NMFS, NEFC. Woods
Hole Laboratory Reference Docu-
ment 86-14. 98p. Available from:
Northeast Fisheries Center, Woods
Hole, MA.
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ALLOP

Sea scallops, Placopecten magel-
lanicus, are found in western North
Atlantic continental shelf waters from
Newfoundland to North Carolina.
North of Cape Cod, scattered concen-
trations may occur in shallow water
less than 20 m (11 fathoms), but in
more southerly and in offshore areas,
scallops normally are found at depths
between 40 and 200 m (22 to 110
fathoms). Commercial concentrations
generally exist between 40 and 100 m
(22 to 55 fathoms) in waters cooler
than 20° C. Principal USA commer-
cial fisheries are conducted in the
Gulf of Maine, on Georges Bank, and
in the Mid-Atlantic offshore region.
Recreational fishing is insignificant,
occurring primarily in Maine where
shallow water scallop beds frequently
exist.

Scallops grow rapidly during the
first several years of life. Between
ages 3 and 5, scallops commonly in-
crease 50 to 80 percent in shell height
and quadruple in meat weight. During
this time span, the number of meats
per pound in reduced from greater
than 100 to about 23. Maximum size

is about 23 cm (9.0 in.), but scallops
larger than 17 cm (6.7 in.) are rare.
Sexual maturity commences at age 2,
but scallops less than age 4 probably
contribute little to total egg produc-
tion due to their presumed low fecun-
dity. Spawning occurs in late summer
and early autumn, varying slightly
between years and areas. Eggs are
buoyant, and larvae remain in the
water column for 4 to 6 weeks before
settling to the bottom.

The commercial fishery for scal-
lops is conducted year-round with
dredges and otter trawls as primary
gear. The USA fishery is managed
under the New England Fishery
Management Council’s FMP for the
Atlantic Sea Scallop Fishery. Total
(USA and Canada) landings declined
12% in 1988 (20,000 mt to 17,600
mt).

GULF OF MAINE

Nominal catch in 1988 from the
Gulf of Maine was 600 mt (meat
weight),49% more than in 1987. USA

landings (500 mt) accounted for 89%
of the 1988 total, with Canada ac-
counting for the remaining 11%. Most

"...fishing effort in 1988
increased 9%..."

of the USA catch (81%, 400 mt) was
from inshore, territorial waters along
the coast of Maine. USA landings
(100 mt) from the EEZ (> 3 n mi from
shore) remain low indicating contin-
ued dependence by the fishery on
inshore beds.

Commercial fishing effort in 1988
increased 9% from 1987 but was still
the second lowest since 1977. USA
commercial CPUE in 1988 increased
for the second consecutive year to its
highest level since 1982.

GEORGES BANK

Total (USA and Canada) nominal
catch from Georges Bank (Area 5Ze)
in 1988 was 10,400 mt, 11% lower
than in 1987, but the second highest
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_".;.current fishing effort Sea Scallops
is far beyond what the re- Gulf of Maine
source can sustain.” o
annual catch since 1982. Of the 1988 b
total, USA landings accounted for 58% P %
(6,100 mt) while Canadian landings 8 .|
(4,300 mt) accounted for 42%. The g o
1988 USA catch was 25% higher than - LANDINGS
1987 and was the highest since 1982, & 10 .
while Canadian landings declined by g 2
36% between 1987 and 1988. o
USA fishing effort increased to a E
record-high level in 1988 (37% from = 4
1987). USA CPUE in 1988 was 2
slightly lower (9%) than in 1987, but od— : —_

was still the second highest since 1982. YEAR
Most of the increase in USA effort
was due to increased fishing activity
by Class 4 vessels (151 - 500 GRT).

Canadian fishing effort increased by ‘4
4% in 1988 while Canadian CPUE 3
declined by 39%. 2 g
Abundance indices from the 1988 §_ -3 g
USA sea scallop research vessel sur- 14 z
vey indicate that the marked improve- % g
ment in abundance that began in 1985 & >
has continued. In the USA sector of 3
Georges Bank, the 1988 survey abun- g gl
dance values were only slightly lower Q L, 8
than high values obtained in 1987. E E
The survey results also indicate that z E
the 1985 year class appears to be of
only average strength on Georges Bank °
after very strong 1982, 1983, and 1984
year classes. ‘ Table 33.1 Commercial landings (1,000 mt, meat weight)
The Georges Bank scallop re-
source has rapidly recovered from the Year
record-low 1983-1984 levels. Stock | Category 1980 ‘1981 1982 1983 1984 1985 1986 1987 1988
abundance is presently at a relatively '
high level. Although current fishing USA recreational - - - - - - - - -
effort is far beyond what the resource Commercial
can sustain, and landings are in excess Gulf of Maine ‘
of the long-term potential catch, USA USA 16 13 07 09 07 04 03 04 05
catches and CPUE are expected to Canada <01 <01 <01 01 01 <01 <01 <01 01
remain near their present high levels Total 16 13 07 10 08 05 03 04 06
. . . Georges Bank
during 1989 and possibly in 1990, as USA! 58 85 67 46 32 30 46 49 61
fecent strong year classes pass through Canada 52 80 43 28 20 38 47 68 44
the fishery. - Total 110 165 110 74 52 61 93 117 105
Mid-Atlantic
USA 5.1 1.9 1.7 32 38 33 38 79 65

MID-ATLANTIC
Total nominal 177 197 134 116 98 106 134 200 176

Total nominal catch in 1988 was catch

6,500 mt, 17% lower than in 1987, but
still the second highest annual total

! For USA, Georges Bank landings Include Southern New England
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since 1979. Nearly half (49%) of the
1988 total USA sea scallop catch was
taken from the Mid-Atlantic area.
Although catches from the New York
Bight region declined 30% between
1987 and 1988, New York Bight land-
ings still accounted for more than half
(3,500 mt, 54%) of the 1988 Mid-
Atlantic catch. In the more southerly
scallop regions (Delmarva and Vir-
ginia-North Carolina), landings in
1988 remained high (2,700 mt in
Delmarva; 300 mt in Virginia-North
Carolina). ~

Fishing effort in the Mid-Atlantic
area decreased slightly (6%) in 1988
from the record-high 1987 level. USA
CPUE in 1988 was 17% lower than in
1987 but was still the second highest
since 1979.

Abundance and biomass indices
from the 1988 USA sea scallop survey
in the Mid-Atlantic area were among
the highest in the 14-year survey time
series. Outstanding recruitment of the
1982, 1983, 1984 and 1985 year classes
has resulted in a three-fold increase in
stock biomass from the record-low
1983 level.

Given the present high abundance
of the Mid-Atlantic resource, catches
from this stock are expected to remain
near the 1988 level through 1990,
above the estimate of long-term po-
tential catch.

For further information

Serchuk, F. M,, and S. E. Wigley.
1988. Status of the sea scallop re-
sources off the Northeastern United
States, 1988. NMFS, NEFC, Woods
Hole Lab. Ref. Doc. No. 88-03,
30p.

Smolowitz, R.J., and F.M. Serchuk.
1987. Current technical concerns
with sea scallop management, p.
639-644. In Proceedings, Oceans
’87 -The Oceans, AnInternational
Workplace. William MacNab and
Son, 1172 p.

Serchuk, F. M., and S. E. Wigley.
1986. Evaluation of USA and Ca-
nadian research vessel surveys for
sea scallops (Placopecten magel-
lanicus) on Georges Bank. J. Northw.
Atl. Fish. Sci. 7: 1-13.
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Long-term potential catch
Gulf of Maine
Georges Bank
Mid-Atlantic '
‘Importance of recreational fisher
Management
Status of exploitation
- Age at 50% maturity
Size at 50% maturity

Assessment level

Gulf of Maine, Georges Ban
and Mid-Atiantic

Sea Scallops

300 mt (territorial waters)
10,000 mt

3,000 mt

Insignificant

Sea Scallop FMP

Fully exploited

2-4 years (GB and MA)
60-90 mm shell height
(GB and MA)

= Yield per recruit

M=0.10 F,,=0.14(GM) F_ =022
0.15(GB) 0.26(GB)
0.14(MA) 0.25(MA)

F =2 F_, in all areas
Mid-Atlantic

LANDINGS

METRIC TONS OF MEATS (000's)

- INDEX

0.8

0.6

0.4

-0.2

_STRATIFIED MEAN CATCH/TOW (kg MEATS)

SURVEY

0.0

76 78 80 82 84 86 88
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ommon Name

IndeXx

A
AleWife .oooveireviiireiiii e 80
American 1obSter ...cocoooeovererennn. 94
American plaice ........ccoviiinnn. 51
American shad.......cccoeveeeeeinnnn, 82
Atlantic cod...oovvovevererreieeean 29
Atlantic herring ..........ccooeen 71
Atlantic mackerel ....... reeeeenes 74
Altlantic wolffish ...................... 69
"B
Bass
Black sea ....cooeeveeieiiiiiiiiiennens 61
Striped .....ovvviiivi e 84
Black $€A bASS .iiviiiviieiiieeens 61
Blackback ....ccoviivreiiiiiiinninns .. 55
Blueback herring ........ccoe..... . 80
Bluefish .....ccoviviiireiriiiiiieniicennn. 78
Butterfish ......cccoeeeevveieeveeineies 76
C
(@715 11:) ) WP 69
Clam, surf ......cccevvvevviicinnnneenn. 100
Cod, AtIantic ...ceeevvevieivrnnennnenn. 29
CUSK oo 67
D
Dab oo, 51
Dogfish, spiny .....ccooveimninieenn. 86
F
Flounder
SUMMET ..oiiiivinireeenee e, 49
WINLET covvvievrinr e evceniee s 55
WICH oo, 53
Yellowtail .oveeeriiiviiniiieanenns 45
Fluke ....coooovvvieireiiiriiee 49

G
L€ 1) T ) (O 53
H
Haddock ..coovivveiiriiiiiciiiveenneene 32
Hake
Red e 40
SIVET i e 37
WHILE woiviiiviiieiricc e eeeeeeee 65
Herring
ALIANtIC e s 71
Blueback ....o.coveeveirenninennnnnnns 80
River ..o 80
L
Lemon SOIE ...oovvvveercvreiiireceeinns 55
Lobster
AMETICAN .ooooeeiee e 94
Northern .....ocvvviiiiieeeevieernnnn, 94
Long-finned squid .......... s .92
M
Mackerel, Atlantic .............. e 74
N
Northern 1obster .....coovevevenierennn, 94
Northern shrimp .....cocoeeeevinienenn. 97
O
Ocean perch ... 35
Ocean pout ......cccocevvrceerinirinnen, 63
Ocean quahog .......cecvcnveicnnen, 103
P
Perch, ocean ......ooccveiiiiiniiennnns 35
Plaice, American .......cccoceveereenns 51
POHOCK et 43
POIgy oo 59
Pout, ocean .......oeeviiiiiiiciiiienees 63

"—Precedin page blank E

Q
Quahog, ocean ...........ccoveerennnes 103
R
Redfish.....cccoeeiierecieniccirnninnennne 35
Red hake ......c.cocceee. T 40
River herring .....c.cocvevreverererenne 80
S
Scallop, S€a ...ocerevieiieniinennne, 105
SCUP vt 59
Sea scallop ..o 105
Shad, American ......ccccorereernenenns 82
Short-finned squid ............c....... 90
Shrimp, northern ........cccvevveens 97
Silver hake ....cccovvvieeiieiinniniinenn, 37
SKateS .vvvrieriiiireriiireerreereense e 88
Sole
(€ ¢ ST 53
Lemon ...oocvvviecnrrecrereniereniaenas 55
Spiny dogfish ......cccceviiininnns 86
Squid
Long-finned ........cccoevimimiianns 92
Short-finned .......cccevinnn, 90
Striped bass .........cccoeveiiieininen 84
Summer flounder .......c.ccovveee 49
Surf Clam ..cccooveiiiniii s 100
w
White hake .....ococeeevivvinirecrverennee 65
WHItING .eoceriiiiircieininene 37
Winter flounder .......ccc.ooiccveeeee 55
Witch flounder .........cccvveveenienans 53
Wolffish, Atlantic ............c....... 69
Y
Yellowtail flounder ..........coeeen. 45
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Scientific Name

IndeXx

A
Arctica islandica .................... 103
Alosa aestivalis ..................... 80
Alosa sapidissima.................... 82
Alosa pseudoharengus ............ 80
Anarhichas lupus .................... 69
B
Brosme brosme........................ 67
C
Centropristis striata ................ 61
Clupea harengus .................... 71
G
Gadus morhua ........................ 29

Glyptocephalus cynoglossus .... 53
H

Hippoglossoides platessoides .. 51
Homarus americanus .............. 94

I
Illex illecebrosus .........c...... v 90
L
Limanda ferruginea ................ 45
Loligo pealei .......................... 92
M
Macrozoarces americanus ...... 63
Melanogrammus aeglefinus .... 32
Merluccius bilinearis .............. 37
Morone saxatilis ...............c..... 84
P
Pandalus borealis .................... 97
Paralichthys dentatus .............. 49
Peprilus triacanthus ................ 76
Placopecten magellanicus .... 105
Pollachius virens ..........ceonn.. 43
‘Pomatomus saltatrix ................ 78
Pseudopleuronectes
AMETICANUS ..crvereorinreerivraarens 55

¥ U, S. GOVERNMENT PRINTING OFFICE: 1990—700-031—00Q06

R
Raja eglanteria ........................ 88
Raja erinacea ............covueenine 88
Raja garmani ......................... 88
Raja laevis .............ccoriivnnnane 88
Raja ocellata................cuoev... 88
Raja radiata ............................ 88
Raja senta........eeeceniiviccvcnenins 88
S
Scomber scombrus ................ 74
Sebastes fasciatus ............c...... 35
Spisula solidissima ................ 100
Squalus acanthias .................... 86
Stenotomus chrysops ............... 59
U
Urophycis chuss .......coccoeesuenne. 40
Urophycis tenuis ............cceverens 65




