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OVERVIEW

Introduction

The Public Review Workshop of the 23rd North-
east Regional Stock Assessment Workshop (SAW-
23) was held in two sessions as part of the meetings
of the New England and Mid-Atlantic Fishery Man-
agement Councils (NEFMC and MAFMC). The first
session was held January 29, 1997 in Danvers, MA
during the NEFMC meeting and the second session
was held February 19, 1997 in Atlantic City, NJ dur-
ing the MAFMC meeting.

The purpose of the Workshop was to present the
assessment results and management advice on goose-
fish, sea scallops, and bluefish, peer reviewed by the
Stock Assessment Review Committee at its Novem-
ber 18-22, 1996 meeting, to managers, fisheries re-
presentatives, and the public. Copies of the SAW-23
draft Advisory Report on Stock Status and draft Con-
sensus Summary of Assessments had been distributed
to members of each Council prior to the Workshop.
Additional copies were available to the public at each
session.

A modified format was introduced at the Work-
shop sessions aimed at shortening the formal presen-
tation of technical material and devoting more time to
question-and-answer periods. The SAW Chairman,
Dr. Emory Anderson of the NMFS, Northeast Fisher-
ies Science Center, lead the presentations. Dr. Ander-
son briefly summarized the significant results for each
stock using information contained in this report and
supporting information from the 23rd Northeast Re-
gional Stock Assessment Workshop (23rd SAW) Stock
Assessment Review Committee (SARC) Consensus
Summary of Assessments. A panel comprised of
SARC Subcommittee Chairmen Dr. Wendy Gabriel
(Southern Demersal), Dr. William Oversholtz (Coas-
tal/Pelagic), and Dr. Paul Rago (Invertebrate) assisted
Dr. Anderson in the question-and-answer periods. Dr.
Steven Murawski substituted for Dr. Rago at the
MAFMC session.

Status Summaries

Goosefish

SAW-23 confirmed the findings for goosefish
from SAW-21 (1995); analyses showed low abun-
dance, high fishing mortality, and an alarming paucity
of larger fish in the population. Recent landings are at
an all-time high and more than twice the 1988-1995
mean level. Egg production is presently less than one-
third of the levels observed during the 1970s, a de-
cade during which the commercial fishery for goose-
fish was much less significant than at present. Recom-
mendations include significant reductions in fishing
mortality and the avoidance of any redirection of ef-
fort from other fisheries onto this species.

Sea Scallops

Groundfish closed areas are providing sanctuar-
ies for a portion of the Georges Bank sea scallop
stock. Analyses show improved survival rates and
about three times as many scallops in the closed areas
as in the adjacent open areas of the Bank. Analyses
indicate moderate or low abundance and no signifi-
cant increase in recruitment in the open areas of
Georges Bank or in the Mid-Atlantic region.

Analyses also show that two major management
measures presently in use (increased ring size on scal-
lop dredges and a decrease in maximum crew sizes)
are not having their intended effect on scallop land-
ings. The measures are intended, in part, to shift fish-
ing mortality to age 3 and older scallops. Instead,
since the measures have been in place, there has been
an overall shift in the size composition of landings to-
ward smaller scallops largely as a function of the de-
pendency of the fishery on recruitment.

Analysis of historical patterns in scallop landings.
show that the size composition has been primarily de-
termined by 1) natural variation in year-class strength



and 2) the "meat count,” a former management mea-
sure which required a pound of landed sea scallop
meats to be composed of no more than a specified
number of individual meats. It was recommended that
fishing mortality should be reduced on the Mid-At-
lantic portion of the resource stock and that caution
be excercised in allowing harvest in any newly opened
areas on Georges Bank.

Bluefish

Spawning stock biomass of bluefish, an impor-
tant recreational species, is estimated to be at about
40% of the level observed in the early 1980s.
Recruitment levels have also been low in recent years.
A significant reduction in catch (removing 8% or less
of the stock rather than 29%, as at present) will be
necessary in order to halt the decline in spawning
stock biomass.

Conclusions of the SAW Steering Committee

The SAW Steering Committee met three times
during the SAW-23 cycle. A meeting was held De-
cember 16, 1996 at Virginia Beach, VA to discuss the
SAW process in light of increased demands for advice
and the need to broaden participation in assessment
and peer-review aspects of the process and to set the
agenda for SAW-24. This meeting was followed by
teleconferences on February 10 and 13, 1997, at
which time meeting dates and agendas for SAW-24
and SAW-25 were modified to accommodate a Con-
gressionally-mandated review by the National Re-
search Council (NRC) of Northeast groundfish as-
sessments slated to begin in June 1997. A summary of
these meetings is presented in the Conclusions of the
SAW Steering Committee section of this report.



ADVISORY REPORT ON STOCK STATUS



INTRODUCTION

The Advisory Report on Stock Status is a
major product of the Northeast Regional Stock As-
sessment Workshop process. It summarizes the tech-
nical information contained in the Stock Assessment
Review Committee (SARC) Consensus Summary of
Assessments and is intended to serve as scientific ad-
vice for fishery managers on resource status.

An important aspect of scientific advice on fish-
ery resources is the determination of whether a stock
is currently over-, fully-, or under-exploited. As
these categories specifically refer to the act of fish-
ing, they are best thought of in terms of exploitation
rates relative to the Councils' overfishing and maxi-
mum sustainable yield (MSY) definitions. The ex-
ploitation rate is simply the proportion of the stock
alive at the beginning of the year that is caught dur-
ing the year. When that proportion exceeds the
amount defined by the overfishing definition, it is
considered to be over-exploited. When the stock is
at such a level that the MSY can be taken, but the

fishery is only removing a small portion of the stock,
then it is considered to be under-exploited.

Another important factor for classifying the sta-
tus of a resource is the current stock level, for exam-
ple, spawning stock biomass (SSB). It is possible
that a stock that is not currently overfished in terms
of present exploitation rates is still at a low biomass
level due to heavy exploitation in the past. In this
case, future recruitment to the stock is very impor-
tant and the probability of improvement is increased
greatly by increasing the SSB. Conversely, a stock
currently at a high level may be exploited at a rate
greater than the overfishing definition level until such
time as it is fished down to a stock size judged ap-
propriate for maximum productivity or desirable
from an ecological standpoint. Therefore, where pos-
sible, stocks under review are classified as having
high, medium, or low biomass compared to historic
levels. The figure below describes this classification.
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Figure 1. Statistical areas used for catch monitoring in offshore fisheries in the Northeast United States.



GLOSSARY OF TERMS

Biological reference points: Fishing mortality rates
that may provide acceptable protection against
growth overfishing and/or recruitment overfishing
for a particular stock. The rate and points are usually
calculated from equilibrium yield-per-recruit curves,
spawning stock biomass-per-recruit curves and stock
recruitment data. Examples are F |, Fy;ux, and Fysy.

Exploitation pattern: The pattern of fishing mor-
tality on different age classes of the stock. This pat-
tern often varies by type of fishing gear, area, 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, or by changing the proportion of
harvest by gear type.

Mortality rates: Populations of animals decline
exponentially. This means that the number of animals
that die in an "instant" is at all times proportional to
the number present. The decline is defined by survi-
val curves such as:

N,,; =N;e*

where N, is the number of animals in the population
at time t and N, is the number present in the next
time period; Z is the total instantaneous mortality
rate which can be separated into deaths due to fish-
ing (fishing mortality or F) and deaths due to all
other causes (natural mortality or M) and e is the
base of the natural logarithm (2.71828). To better
understand the concept of an instantaneous mortality
rate, consider the following example. Suppose the
instantaneous total mortality rate is 2 (i.e., Z = 2)
and we want to know how many animals out of an
initial population of 1 million fish will be alive at the
end of one year. If the year is apportioned into 365
days (that is, the 'instant' of time is one day), then
2/365 or 0.548% of the population will die each day.
On the first day of the year, 5,480 fish will die
(1,000,000 x 0.00548), leaving 994,520 alive. On
day 2, another 5,450 fish die (994,520 x 0.00548)
leaving 989,070 alive. At the end of the year,
134,593 fish [1,000,000 x (1 - 0.00548)***] remain

alive, If, we had instead selected a smaller 'instant' of
time, say an hour, 0.0228% of the population would
have died by the end of the first time interval (an
hour), leaving 135,304 fish alive at the end of the
year [1,000,000 x (1 - 0.00228)¥%°]. As the instant of
time becomes shorter and shorter, the exact answer
to the number of animals surviving is given by the
survival curve mentioned above, or, in this example:

N,,, = 1,000,000e = 135,335 fish

Exploitation rate: The proportion of a population
alive at the beginning of the year that is caught dur-
ing the year. That is, if 1 million fish were alive on
January 1 and 200,000 were caught during the year,
the exploitation rate is 0.20 (200,000 + 1,000,000)
or 20%.

Fyax: The rate of fishing mortality which produces
the maximum level of yield per recruit. This is the
point beyond which growth overfishing begins.

F,.;: The fishing mortality rate where the increase in
yield per recruit for an increase in a unit of effort is
only 10% of the yield per recruit produced by the
first unit of effort on the unexploited stock (i.e., the
slope of the yield-per-recruit curve for the F,, rate is
only one-tenth the slope of the curve at its origin).

Fysy: The fishing mortality rate which maintains a
stock at the level which will produce the maximum
sustainable yield.

Fio..: The fishing mortality rate which reduces the
spawning stock biomass per recruit to 10% of the
amount present in the absence of fishing.

Growth overfishing: The situation existing when
the rate of fishing mortality is above Fy;,« and when
the loss in fish weight due to mortality exceeds the
gain in fish weight due to growth.

Maximum Spawning Potential (MSP): The de-
rived spawning stock biomass per recruit when fish-
ing mortality is zero. The percentage value associ-



ated with MSP for a particular species or stock is de-
rived either from a stock-recruitment relationship or,
by analogy, from a closely related species for which
more information is available.

Maximum Sustainable Yield (MSY): The largest
average catch that can be taken from a stock under
existing environmental conditions.

Recruitment: "The number of fish added to the fish-
ery each year due to growth and/or migration into
the fishing area. For example, the number of fish that
grow to become vulnerable to the fishing gear in one
year would be the recruitment to the fishable popula-
tion that year. This term can also refer to the number
of fish from a year class reaching a certain age. For
example, all fish reaching their second year would be
age 2 recruits.

Recruitment overfishing: The situation existing
when the rate of fishing mortality reaches a level
which causes a significant reduction in recruitment to
the spawning stock. This is caused by a greatly re-
duced spawning stock and is characterized by a de-
creasing proportion of older fish in the catch and
generally very low recruitment year after year.

Spawning stock biomass: The total weight of all
sexually mature fish in a stock.

Spawning stock biomass per recruit (SSB/R):
The expected lifetime contribution to the spawning
stock biomass for each recruit. An equilibrium value
of SSB/R is calculated for each level of F for a given

exploitation pattern, rate of growth, and natural mor-
tality.

Status of exploitation: An appraisal of exploitation
for each stock is given as under-exploited, fully-ex-
ploited, and over-exploited. These terms describe the
effect of current fishing mortality on each stock, and
are equivalent to the Councils' terms of under-fished,
fully-fished, or over-fished. Status of exploitation is
based on current data and the knowledge of the
stocks over time.

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

Virtual population analysis (VPA) (or cohort
analysis): A retrospective analysis of the catches
from a given year class which provides estimates of
fishing mortality and stock size at each age over its
life in the fishery. This technique is used extensively
in fishery assessments.

Year class (or cohort): Fish born in a given year.
For example, the 1987 year class of cod includes all
cod born in 1987. This year class would be age 1 in
1988, age 2 in 1989, and so on.

Yield per recruit (Y/R or YPR): The average ex-
pected yield in weight from a single recruit. For a
given exploitation pattern, rate of growth, and rate
of natural mortality, an equilibrium value of Y/R is
calculated for each level of fishing mortality.



Table 1. Percentage of stock (in numbers) caught annually (i.e., exploitation rate) for different natural (M)
and fishing (F) mortality rates for species considered in this report.

M=0.10 M=0.20 M=0.25
F Sea scallop Goosefish Bluefish
0.1 9 9 8
0.2 17 16 16
0.3 25 24 23
0.4 31 30 29
0.5 38 36 35
0.6 43 41 40
0.7 48 46 45
0.8 53 51 50
0.9 57 55 33
1.0 61 58 57
14 64 62 60
1:2 67 65 63
1.3 70 67 66
1.4 73 70 69
1.5 15 72 71
1.6 77 74 13
1.7 79 76 75
1.8 81 78 7
1.9 82 79 78

2.0 84 81 80




A. GOOSEFISH ADVISORY REPORT

State of Stock: The stock is at low levels of biomass and is over-exploited. Landings (converted to live
weight) have steadily increased from an annual average of 2,800 mt in the 1970s to 9,800 mt in the 1980s and
to 21,000 mt in the 1990s (750% increase from the 1970s). Length distributions from NEFSC trawl surveys
have become increasingly truncated over time. By 1990, fish greater than 80 cm in length were uncommon in
the length frequency distributions, and by 1996, fish greater than 60 cm had also become uncommon. Maxi-
mum lengths have declined by approximately 20 cm or more over the time series.

Northern Area

Estimates of current (1991-1995 average) fishing mortality rates of 0.15 (13% exploitation) are substantially
above the Frynas (1970-1979 average of 0.05 or 4% exploitation). Research survey indices of 1.24 kg/tow
(1993-1995 average) are below the level at which overfishing is defined to occur (Bryesmos = 1.46 kg/tow) and
have been below that level since 1989. The relative index of egg production has declined to 22% of the maxi-
mum observed level (1980). Although recent length frequency distributions from NEFSC surveys indicate a
fairly high abundance of small fish, those modes do not persist for more than two years, possibly due to the
high exploitation of fish at sizes smaller than those indexed by the fishing mortality estimates.

Southern Area

Estimates of current (1991-1995 average) fishing mortality rates of 0.51 (37% exploitation) are substantially
above the Fryegs (1970- 1979 average of 0.14 or 12% exploitation). Research survey indices of 0.43 kg/tow
(1993-1995 average) are below the level at which overfishing is defined to occur (B e = 0.75 kg/tow) and
have been below that level since 1987. The relative index of egg production has declined to 6% of the maxi-
mum observed level (1967). There has been no evidence of strong recruitment in the southern area in recent
years.

Management Advice: Fishing mortality has exceeded all reference points for more than a decade in the
northern area and since the early 1980s in the southern area. Fishing mortality should be decreased significantly
and any redirection of displaced effort from other fisheries should be avoided to enhance prospects of stock
rebuilding.

Forecast for 1997: No forecasts were made.



Catch and Status Table (live weights in '000 mt): Goosefish

Year 1988 1989 1990 1991 1992 1993 1994 1995 Max Min *Mean
USA commercial landings
Northern area 5.0 6.2 58 57 6.9 10.6 9.2 ‘146 14.6 3.8 6.4
Southern area’ 4.9 8.7 7.2 9.9 13.9 1.1 *13.9 121 15.1 4.0 8.0
Total 99 149 130 156 209 257 23.1 26.7 26.7 83 14.4
Canadian landings® 0.9 1.2 1.6 1.0 0.4 0.4 0.5 0.4 1.6 0.3 0.8
Discards, commercial Discards occur but reliable estimates are not available

Northern area

Biomass index 1.52 1.38 1.00 124 1.10 1.04 0.97 1.71 3.01 0.87 1.44

F*(2 59 cm, 23.2 in% 0.12 009 0.10 0.13 0.13 0.12 0.16 0.15 0.17 0.03 0.12

Exploitation rate 10% 8% 9% 11% 11% 10% 13% 13% 14% 3% 10%
Southern area

Biomass index 055 063 043 0.78 031 0.29 0.61 0.39 2.15 0.27 0.69

F* (2 19¢m, 7.5 in% 033 036 038 045 0.33 0.39 0.46 0.51 0.51 0.25 0.35

Exploitation rate 26% 28% 29% 33% 26% 29% 34% 37% 37% 20% 27%

"Includes landings from North Carolina for which different conversion factors are used to calculate live weight. *From Statistical Area
5Zc. *Proportions of landings between the northern and southern areas are preliminary for 1994 and 1995. “‘Max, Min, and Mean are
for 1982-1995 for US and for 1986-1995 for Canada. *Five-year average (year in question and four preceding years). *Total length.

Stock Distribution and Identification: Data to definitively distinguish separate stock units of goosefish are currently unavailable.
The assessment units as described in SAW-14 should be maintained in order to monitor and address different trends in recruitment and
fishery impact by area.

Catches: Total landings (live weight) remained low until the mid-1970s, increasing from several hundred mt to around 6,000 mt in
1978 (Figure A1). Landings remained stable between 8,000 and 10,000 mt until the late 1980s. Since 1989, landings have increased
to a peak level of nearly 27,000 mt in 1995. Landings in the northern area (Figure A2), began to increase in the mid-1970s from less
than 100 mt in the mid-1960s to over 4,000 mt by 1979. By 1993, landings had increased to over 10,000 mt. In the southern area
(Figure A3), the pattern was similar, but with about a 5-year lag. By 1993, landings had reached 15,000 mt in the southern area.
Landings (live weight) from Canadian waters (5Z¢) are only available since 1986, but exhibited a rapid rise from about 340 mt in 1986
to a peak of over 1,550 mt in 1990. In more recent years, Canadian landings declined to 400-500 mt per year (Figure Al). Trawls in
1994-1996 contributed 57% of the US landings, while dredges and gill nets contributed 23% and 18%, respectively.

Data and Assessment: Goosefish were last assessed at SAW-14 in 1992. Data used in the current assessment included NEFSC bottom
trawl survey catch per tow (mean numbers and weights) plus associated length distributions. Inshore survey strata were excluded due
to inconsistent coverage during the time series. Total mortality estimates were based on NEFSC autumn trawl survey (1963-1995)
catch-per-tow-at-length data.

Biological Reference Points: Biological reference points for goosefish (as defined in the approved overfishing definition in draft
Amendment 9 to the Northeast Multispecies FMP) were estimated to be Frenas (1970-1979 average) = 0.05 (4% exploitation) for the
northern area and 0.14 (12% exploitation) for the southern area, Bryonaq (33rd percentile of 1963-1994 NEFSC autumn trawl survey
catch per tow) = 1.46 kg/tow for the northern area and 0.75 kg/tow for the southern area, Fr,,,, = undefined for the northern area and
0.09 (8% exploitation) for the southern area, and By, (values 2 the median of the 3-year moving average of the 1965-1981 NEFSC
autumn trawl survey catch per tow) = 2.50 kg/tow for the northern area and 1.85 kg/tow for the southern area.

Fishing Mortality: The current (1991-1995 average) fishing mortality rate (F) for the porthem area for fish 259 c¢m (23.2 in) total
length is 0.15 (13% exploitation), assuming instantaneous natural mortality rate (M) = 0.2 (Figure A2). A substantial fraction of the
current landings are below this size. Estimates of F in the 1970s were below 0.1, rose to around 0.1 in the mid-1980s, and then steadily
increased in the late 1980s to the present level. The current (1991-1995 average) F for the southern area for fish 219 cm (7.5 in) total
length is 0.51 (37% exploitation), assuming M = 0.2 (Figure A3). Estimates of F in the 1970s were around 0.15, rose to around 0.3 in
the mid-1980s, and then steadily increased in the 1990s to the present level.
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Recruitment: In recent years (1990-1994), there have been indications of strong recruitment in the porthern area. These fish, however,
have not appeared to persist longer than one or two years and have rarely translated into any increase in biomass. In 1995, there was
no evidence of this strong recruitment. In contrast, strong recruitment appeared in the southern area in the early 1970s and 1980s and
could be followed through several succeeding years of trawl surveys. However, there have been no significant signs of recruitment in
recent years.

Spawning Stock Index: Results for the relative index of egg production (Figure A4) correspond well with the progressive decline
inmean length. Current levels of these indices are at only 22% of the maximum observed value in the northern area and at 6% of the
observed maximum in the southern area. In both areas, there has also been a marked erosion in reproductive output contributed by older
fish and, therefore, an increasing dependency, for reproduction, on fish smaller than the length at full maturity.

Special Comments: Given the low estimates of total mortality in the northern area, derived estimates of fishing mortality are especially
sensitive to any uncertainty in values of natural mortality. However, despite considerable uncertainty in the assumed natural mortality
and length at full recruitment, increasing trends in total mortality were clearly apparent in all sensitivity analyses,

Sources of Information: Report of the 23rd Northeast Regional Stock Assessment Workshop (23rd SAW), Stock Assessment Review
Committee (SARC) Consensus Summary of Assessments, NEFSC Ref. Doc. 97-xx.
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B. SEA SCALLOP ADVISORY REPORT

State of Stock: In the areas that are currently open to fishing, the resource is at a low level of biomass and
is over-exploited with respect to the biological reference point. Fluctuations in catches from Georges Bank and
the Mid-Atlantic regions are driven primarily by variations in the number of recruits entering the fishery.

On Georges Bank, abundance and fishing mortality are at moderate levels (Figure B1), but this is based on ap-
proximately half of the region currently being closed to fishing. Stock rebuilding is occurring in those closed
areas, but elsewhere on Georges Bank, fishing mortality is greater than the biological reference point.

Sea scallops in the Mid-Atlantic region are at a low level of abundance and declining and are over-exploited.
The large 1990 and 1991 year classes have been fished out, and incoming recruitment is among the lowest on
record.

Management Advice: Based on high fishing mortality rates, low stock size, and the lack of significant re-
cruitment, fishing effort should be reduced immediately and significantly in the Mid-Atlantic region to preserve
spawning stock biomass and improve yield per recruit.

Expected shifts in the size distribution of the landings, as a result of increased dredge ring size and decreased
maximum crew size, did not occur. An analysis of historical patterns demonstrated that the size composition
of the catch was primarily influenced by variations in year-class strength and meat-count regulations.

As aresult of areas on Georges Bank being closed to fishing during the past 20 months, sea scallop biomass
in those areas, as of mid-1996, was estimated to be about three times greater than in the areas open to fishing
(Figure B2), and improved survival rates were apparent for all size classes. Closures provide scallop conser-
vation opportunities that should be considered in the future management of the resource (see Special Com-
ments). Any plans to reopen the Georges Bank closed areas should proceed with caution. Given the low
biomass in the open areas, a major reallocation of fishing effort to any newly-opened area(s) would be ex-
pected. The current harvesting capacity of the fleet is capable of rapidly depleting the sea scallop resource. The
conservation gains from the closure would be lost and future gains in yield from these areas would be forgone.

Forecast for 1997: No forecasts were performed.
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Landings and Status Table (landings in mt, values for recruits and full recruits are adjusted survey abundance indices in
mean kg per tow): Sea Scallop

Year 1988 1989 1990 1991 1992 1993 1994 1995 *1996 *Min ‘Max *Mean

Landings
GeorgesBank 6,083 5,686 10,009 9311 8237 3,655 ‘1,137 ?*,006 %62 1,006 10,009 5,045
Mid-Atlantic 6,521 8309 6475 7011 4955 2,778 25872 26,094 22,985 2,778 8,309 5,564

Other' 594 781 690 676 846 863 2525 2737 265 394 863 658

Discards Discards occur, but reliable estimates not available

US total 13,198 14,776 17,174 16,998 14,038 7,296 27,534 27,838 23912 6,742 17,174 11,268
Recruits

Georges Bank 0.37 . 0.80 0.61 0.77 0.10 0.09 0.17 0.32 0.09 0.80 0.42

Mid-Atlantic 0.32 0.51 0.66 0.20 0.08 0.38 0.37 0.58 0.13 0.05 0.66 0.31
Full recruits

Georges Bank 0.90 gs 1.28 0.78 0.58 0.25 0.32 0.24 1.06 0.24 1.73 0.82

Mid-Atlantic 1.41 1.09 0.95 0.79 0.48 0.37 0.72 0.43 0.67 0.37 1.41 0.73

Fl
Georges Bank 054 096 1.98 1.68 237 1.18 067 041 - 041 2.37 1.06
Mid-Atlantic 078 088 097 092 094 067 1.27 085 - 039 127 082
Exploitation rate
Georges Bank 40% 59% 83% 78% 88% 67% 47% 32% - 32% 88% 63%

Mid-Atlantic 52% 56% 60% S58% 58%  47%  69%  55% - 31% 69%  S54%

Includes Guif of Maine, Southern New England, and other portions of NAFO Subareas 5 and 6 not included in the Georges Bank or
Mid-Atlantic ass