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INTRODUCTION

The Sou the ast. F ish e r ie s Cen ter sp 0 n sor edit sse con d St 0 c k
Assessment Workshop in Miami, June 4-8, 1984. The Fishery
Analysis Division of the Center's Miami Laboratory organized and
hosted the Workshop to present the most current information on
the status of fishery/marine reSOllrce stocks within the pur-
view of the Center, including tl1e Gulf of Mexico, southwestern
Atlantic and Caribbean. This second Stock Assessment Workshop
was a continuation of the fishery Analysis Division's efforts to
provide a forum for discussion of stock assessment research and
doc um ent s pro gres s sin ce the fir st St0 ck Ass e ssm entWo rk shop in
August of 1q82 (Report of the Soutbeast Fisheries Center Stock
Assessment Workshop, August 3-6, 1982. J.E. Powers, ed. NOAA
Technical Memorandum NMFS-SEFC-127). The report which follows
summarizes current scientific advice for use by management
agencies and institutions which have interest in these resources.

As in the previous Workshop, the Fishery Analysis Division
had four primary obiectives in hosting this Workshop. The first
objective was to provide the current management advice needed by
the regional Fishery Management Councils and national and inter-
national commissions and agencies.

The second purpose of the Workshoo was to provide a timely
forum for critical review of the stock assessment research being
done by the Fishery Analysis Division and other research groups
in the Center and in the Southeast. The documents presented to
the Workshop are the most current updates of analyses, given
available data and available models.

The third obiective nf this Workshop was to improve future
stock assessment research and scientific advice by providing
direction for data collection and research programs.

The final objective was to promote scientific interchange
between stock assessment researchers working on tl1e fishery
resources of the Southeast. The Workshop provided an excellent
opportunity in the Southeast for formal and informal discussions
of ongoing research. This was particularly effective in trans-
ferring knowledge about analytical techniques, population models
and statistical procedures from researcher to res~~rcher and
institution to institution.

The Workshop was attended by more than fifty people repre-
senting individual laboratories within the Southeast Fisheries
Center, the Northwest and Southwest Fisheries Centers, state agen-
cies of the southeastern United States, Puerto Rico and the US
Virgin Islands, the three Fishery Management Councils within the
region (South Atlantic, Gulf of Mexico and Caribbean) and various
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academic institutions. More than sixty stock assessment reports
and documents were submitted to the Workshop by participants.
These were reviewed during the Workshop by working groups
covering: (1) Groundfish and Coastal Pelagics; (2) Marine Mammals
and Sea Turtles; (3) Menhaden al)d Coastal Herrings; (4) Reef Fish
and Reef Resources; and (5) Shrimp. Note that Oceanic Pelagics
(billfish,swordfish, bluefin tuna and sharks) were not discussed
during the June, 1984 Wor·kshop. Development of current
assessment advi ce on these resources was done dur; ng the summer
and fall of 1984 by several independent Center and Counci 1 sp·on-
sored review pa~els and through the Standing Committee on
Research and StatiStics of the InteTnational Commission for the
Con s e r vat ion 0 f At1 an tic Tun as. Howeve r , r e p0 r t s of tho s e
results are not included with these proceedings.

As can be seen, these marine resources are geographically
distributed through a wide area and are extremely diverse in
their biological, ecological and fishery characteristics. The
charge of the assessment scientists in this Workshop was to
address that complexity and provide succinct updates and reviews
on the status ot" the resources. This report represents those
efforts.

Joseph E. Powers
Chief,· Fishery Analysis Division
Chairman, Stock Assessment Workshop
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SAW/84/GCP

GROUNDFISH AND COASTAL PELAGICS (GCP)

KING MACKEREL

I. DESCRIPTION OF FISHERY
1.1. Areast Seasons and Gears

King mackerel occur from the Gulf of Maine to Brazil
including the Caribbean and the Gulf of Mexico. I<ing mackerel
are not target species of commercial or recreational fisheries in
waters north of North Carolina. Annual landings of over onp.
million pounds of kin gm ackere 1 have been reported fairly con -
sistently by Brazil~ Mexicot the United States and Venezuela bet-
ween 1970 and 1980 (SAW/82/GCP).

Because of their migratory behaviort king mac~erel are only
seasonally available to recreational ann commercial fisheries in
many areas. Recreational fishing for king mackerel in the United
States occurs along t~e Atlantic and northern Gulf coasts during
the warmer monthst along the southern Florida coast mainly from
late fall t"rough early springt and along the Louisial'la coast
throughout the year. Commercial fishing for king mackerel in
U.S. waters is concentrated in south Florida especially durinq
the fall and winter months. Commercial fishing 'for king mackerel
has recentlv begun off North Carolina and Louisiana during thp.
fall and winter. Commercial and recreational fisheries for king
mackerel also occur off the Mexican coastt off Puerto Rico anrJ
the U.S. Virgin Islands. In the latter two areast king mackerel
are caught primarily from November to April; little is known
about the seasonality of the Mexican fisherfes. Off northwest
Brazilt king mackerel are caught in greatest quantities from
December to Fehruary (SAW/82/GCP).

The U.S. recreational harvest is entirely by hook and line
and is obtained using a variety of baitst iigst and lures
throughout the fishing range (SAW/82/GCP/3). Most -of the king
mackerel landed by commercial fishermen in south Florida 1n
recent years have been caught by runaround gill nets or by hook
and line. These nets measured 360 to 640 meters in lengtt, and
about 22 meters (200 meshes) in deptht had a stretched mesh of
12.1 centimeters and were fished in water depths as great as 21
meters. Since the early 19~0'st spotter aircraft have been fre-
quently used to assist fishermen in locating schools of fish and
to direct the setting of nets. In the commercial hook and line
fishery lines with spoons or feathered iigst sometimes with
strips of mullet or squidt have been trolled behind boats. Linps
are retrieved manually or with hydraulic or electric reels; pla-
ners or weights are often used to fish the lures deep.
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Incidental catcl-tes of small king mackerel are made by shrimp
trawls in South Carolina but are usually recorded as SpaniSh
mackerel (SAW/82/GCP). Other tncidental catches of king macker~l
have occured with shrimp trawls (SAW/82/GCP). A small bycatch o~
king mackerel also occurs in the Florida gill net fishery for
Spanish mackerel (0.08~· SAW/82/GCP). However, fishermen report
that catches of small king mackerel can be substantial in the
Spanis" mackerel fishery when small kings are abundant (Mark
Godcharles, personal communication.

Recently, there has been expansion of the commercial fis"erv,
northward to North Carolina (SAW/8t1/GCP/11; SAW/84/GCP/5) and
westward to Louisiana (SAW/84/GCP/5; SAW/84/GCP/13;
SAW/84/GCP/15).
1.2. Catch Trends

Commercial landings in the Gulf of Mexico and the south
Atlantic coast of tl-te United States are summarized in Table
GCP-1. The highest landings in the Gulf occurred in 1974.
'Landings declined somewhat in the Gulf since 1980-81. Louisiana
landings contributed over one million pounds to the total Gulf in

.1983 which was much greater than had occurred in any year pre-
viously. Conversely, landings in the sout., Atlantic were at
their highest level in 1982 primarily due to expansion of fishing
northward into North rarolina (Table GCP-1).

Recreational catches in 1979 and 1980 (the most recent esti-
mates available to the Workshop) were summarized in SAW/84/GCP/1.
The 1979 data are preliminary. However, they indicated
recreational catches were 4.2 and 5.9 million pounds in the south
Atlantic and Gulf of Mexico, respectiv.ely (10.1 million
combined). Recreational catches increased in 1980 to 11.8
million in the Gulf and to 23.6 million for the Gulf and south
Atlantic combined.
1.3 Effort Trends

An historical time series of detailed effort is not
available for this fishery. However, total fishing effort was
estimated in SAW/84/GCP/2 based upon a single charter boat's
catch per unit effort in northwest Florida and upon three assump-
tions about the level of recreational catch from 1970-82. The
three assumptions were: 1) constant recreational catch; 2)
constant recreational effort; and 3) constant ratio of commercial
and recreational effort. For all three scenarios, the conclusion
was that there was an increasing trend in effort seen from
1970-82 with 1981 and 1982 having the highest effort levels
observed (Table GCP-2).
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SAW/84/Gr.P/12 estimaterl standardized effort for the Florida
commercial fisherv for 1969 tI-Jrough 1980 (exclurling 1978 and
1979 )• T his effor tin dex inc.re ase rl con tin u 1\11 y thr 0 uqh0 ut th e
time series except for a small rlecline from 1969 to 1970. Effort
levels in 1980 were the highest on record, aporoximately 9 per-
cent higher than 1977 and 42 percent higher than in 1975 (Table
GCP-2).
II. STOCK STRUCTURE

Re~ults of the previous Stock Assessment Workshop
(SAW/82/GCP) and the most recent assessment documents
(SAW/84/GCP/1; SAW/84/GCP/23; SAW/84/GCP/4; indicated that tl,e
available data is not sufficient to define more than one genetic
stock. However, the mixing rates appeared to be sufficiently low
such that separate management strategies may be required. Thus,
two migratory ~roups were defined for which allowable biological
catch could be estimated (SAW/84/GCP/2). The basis for
separating these gr 0 upsw ere: 1 ) tag gin g d ata indie ate d low
mixing rates; 2) fishing mortality rates appe~red to be substan-
tiallv di~ferent between the two groups; and 3) historical
fishing patterns on the Groups were different. The two Groups
are tl,e Atlantic Migratory Group and Gulf Migratory Group.
However, new data suggest (1) separate genetic stocks may exist
within the Gulf and (2) that there are substantial di~ferences in
migration patterns within the Gulf Group.

Biochemical analysis using high pressure liquid chromo-
tography (SAW/84/GCP/1'i) suggest that Texas/Louisiana fish are
genetically similar, East Florida/Carolina fish and Mexican fish
are genetically similar and that Texas/Louisiana fish are dif-
ferent from Florida/Carolina fish. However,. samples have been
very limited with none coming from the northeastern Gulf and the
west coast of Florida. Also, the samples are not sufficient to
quantify size, sex and seasonal affects on these analyses. More
work needs to be done before these anal yses can be concl us ive.

Available tagging results suggest different migration pat-
terns within the Gulf Migratory Group east and ~~st of the
Mississippi River (SAW/84/GCP/4). Tagging data (SAW/84/GCP/4)
show recaptures of Texas-tagged fish in Florida to be about equal
to returns in Texas, while only a small portion of fish tagged in
Florida are recaptured in Texas. Given the high fishing effort
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in Florida, a greater fraction of Texas fish should be recaptured
in Florida unless a significant portion of the Texas fish do not
migrate to Florida. Tagging aata also show migration between
Mexico, Texas and Louisiana (SAW/84/GCP/l~), but these limited
data have not shown migration between the Northeast and
Northwestern Gulf.

Although further subdivisions of the Gulf Migratory Group
are not .;ust ifie d by the se pre 1i:mj.n ary res u 1t s , the rea rea t
least two possible hypotheses which merit further investigation.
The first hypothesis is that there ma.y be two sllbqroups, the
first ranging from Mexico in the winter to the northern Gulf in
the summe·r and the second subgroup ranging from Florida in the
winter to the northern Gulf in the summer. The second hyoothesis
is that there is a third group of larger fish (15 lbs and
greater) which have changed migratory habits and remain in the
northwestern Gulf •.

However, at this point in time, thp Workshop could not deter-
mine which, if either, of these two hypotheses is more likely to
be correct. More importantly, we cannot determine the biological
importance of the hypothesized sub-groups to recruitment and
biological viability of the Gul-F Group as a whole. We do not
know if one sub-group is of integral importance to the survival
of another or not. Therefore, present assessment should be based
upon Atlantic and Gulf Migratory Groups previously defined.
III.
III. 1
111.1.1.

STATUS OF THE STOCK
Population Parameters
Mortality Rates

Natural mortality rate estimates were reviewed in
SAW/84/GCP/l and SAW/GCP/2. Estimates were based upon indirect
relationships of natural mortality rates to growth parameters.
The range of estimates of th~ instantaneous rate of natural mor-
tality (M) was 0.3 to 0.45. The best estimate (M = 0.4) may not
be much more likely to occur than the end points of the range,
i.e., there is considerable uncertainty within this range what
actual mortality rates are.

Total mortality rates were estimated from tagging data,
1975-79 (SAW/84/Gr.P/l; SAW/84/GCP/2; SAW/84/GCP/4) using several
methods. Since detailed fishing effort data were not available,
the tag returns were not adjusted for variation in recapture pro-
bability. The results (summarized in Table GCP-3) indicate that
the estimates do not differ much between methods. Also, the
results show that total mortality was higher in the west
coast/Key West Area of Florida and in the winter east coast of
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Florida (Gulf Migratory Group) as compared to the Carolinas and
summer east coast of Florida (Atlantic Migratory Group)
(SAW/84/GCP/4; SAW/84/GCP/2). 'The total instantaneous mortality
rate (Z) averaged approximately (1.1) for the Gulf Migratory
Group and 0.5 for the Atlantic Migratorv Group during 1975-79
(SAW/84/GCP/2). This is equivalent to fishing mortality rates
(F's) of approximately 0.7 and 0.1 for the two Groups, respec-
tively in 1975-79.

Fishing mortality rate estimates are not available for 1980
to the present. However, commercial annual landings in North
Carolina have more than doublerl since 1979 (SAW/84/GCP/11) indi-
cating effort and fishing mortality has probably increased in the
Atlantic. Additionally, the commercial landings of the Atlantic
Migratory Group have increased (Table GCP-4). On the other hand,
Gulf Migratory commercial landings have d~clined since 1980, even
with large Louisiana catches in 1982-83 (Table GCP-5). It is
unlikely.that catches of this Group in 1983-84 will exceed 3
million pounds. Also, effort on the two Groups com':>ined (Table
GCP-2) based upon a CPUE index on the Gulf Group was likely to
have been high in 1981 and 198~. The implication is that
Atlantic Group fishing mortality has probably increased since
1980; whereas Gulf Group fishing mortalitv may have declined
somewhat in 1983-84, but still remains at high levels.

III. 1.2 Growth Estimates

Several estimates of growth parameters are available and have
been reviewed (SAW/84/GCP/2). It appears that growth rates
differ between sexes. In arldition, sizes of fish sampled, area
from which samples were taken, method of ageing and method of
curve fitting all affect the resulting parameter estimates.
Estimates qeneraterl from tagging (SAW/84/GCP/4) in which sexes
were combined were consistent with some previous backcalculation
estimates. SAW/84/GCP/4 showed that the relative growth rates
(i.e., growth rates without absolute age parameters) were very
similar between investigators, and also showed that yield per
recruit results were robust to the choice of the growth model.
However, estimating catches by age are most often done using a
growth model. Therefore, the appropriate growth relationship
wi 11 h a vet 0 bed e f ; n e din 0 r d e r t 0 de vel 0 p c at c hat age mod e 1 s
in the future.

111.2. Catch Per Unit Effort Trends

Catch per unit effort (CPUE) from a single charter boat in
northwest Florida (SAW/84/GCP/2) were reported (Fig. GCP-1).
These data show a decline in CPUE from 1970 to 1982 with peak
years in 1975 and 1980 (1972 data were not available). The 1981
and 1982 CPUE values were approximately 20 to 2~ percent of those
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in 1970 and 1971. Arlditionally, 1981-8~ was 16-20 percent of the
1980 level. However, these data only represent a single boat
operating out of northwest Flo~~da.

CPUE from commercial vessels in Florida was also calculated
(SAW/84/GCP/12). Based upon ~tandardized commercial boats, there
was a decline in ~PUE from 196q to 1980 (1978 and 1979 data were
not available). Peak years were 1974 and 1977 (Fig. G~P-2) •.

More comprehensive samples of 'charter boat CPUE have been
taken in 1982, 1983 and continuing into 1984 (SAW/84/GCP/5,
SAW/84/GCP/14). These samples were distributed bv month and by
area (Texas to Florida Keys and Florida Keys to North Carolina),
therefore, the data are more representati~e of the population
dynamics of king mackerel. However, these data have not vet been
s tan d a r d i zed s uc I, t hat t h p v can be com par e d tot he his tor i c a 1
CPUE's discussed above. There was no consistent chanqe in CPUE
between 1982 and 1983 in all areas (Table GCP-6). However, the
catch per hour in northwest Florida was low (0.72 per hour in
1982 and 1.37 per hour in 198~), comparable to catch rates in
northwest Florida in 1977-78 and 1981-82 periods (Fig. GCP-1).
Charter boat CPUE in northern Texas was consistently greater tl,an
in south Texas and any other area in 1982-83 except northwest
Florida (Table GCP-6, SAW/84/GCP/14). However, differences in
CPUE between areas may reflect different availability and
vulnerability rather than differences in abundance.

III.3
III.3.1

Stock Assessment Analysis
Production Model Analysis

The king mackerel fisheries have been examined by two pro-
duction model analyses. The first used aI')- effort index based
upon commercial fisl,ing (both hook and line and net) in Florida
( SAW/ 84 / GCPI 1 2 ) • The s e con d use d are c rea t ion a 1 c h art e r boa t
effort index (SAW/84/GCP/2). Results of both showed that yield
has a p pea red ~t0 de c 1 i new it., i n c rea sin g e f for tin r e c e n t 'yea r s
(Figure GCP-3). The maximum sustainable yield of the Atlantic
and Gulf Migratory Groups combined using 1979-80 recreational
data and the charter boat effort index was 26.2 million lbs
(range 21.9 to 32.0) (SAW/84/GCP/2). Several different scenarios
about historical recreational catch/effort and errors in t~e CPUE
index were tested in SAW/84/6CP/2. The maximum sustainable yield
estimate was relatively insensitive to these assumptions.
However, the estimate of present fishing mortality rate relative
to tl,e rate which produces MSY is more uncertain. Therefore, we
are less certain of the degree of reduction in sustainable yield
tl,at has occurred. If the recreational catch is added to the
commercial based effort analysis (SAW/84/GCP/12) then similar MSY
estimates will result.
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II1.3.2 Yield Per Recruit Analysis
Yield per recruit analyses were performed using sevp.ral

growth relationships and both Ric~er and Beverton-Holt yield pp.r
recruit models (SAW/84/G~P/1; SAW/84/GCP/2; SAW/84/GCP/4).
Results showed that there wa~ no appreciahle potential for
increasing yield by increasing the size (age) at first capture.
Using the Ricker model (which does not depenrl on absolute age,
only age relative to recruitment), SAW/84/GCP/~ showed that yield
per recruit was very robust to the:growth model and the method of
agin g (T ab 1e G CP-7 ), ind icat ing th-:at the d if fer ence in grow t.,
models may be differences in aging in the early portion of the
fish's life prior to when it is signi~icant in terms of yield per
recruit.

There is a small potential for increasin~ yielrl per recruit
in the Atlantic Group by increasing fishing mortality (Fig.
GCP-4) -based upon 1979 mortality estimates (SAW/84/GCP/2).
However, expansion of fishing on tl,is Group may have already
realized that potential. Yield oer recruit of the Gulf Group
would not he improved measurably by increasing the fishing mor-
talitv~te (Fig. GCP-4).
111.3.3 Recruitment Indices

The percent size composition of winter Florida commercial
catches indicate that recruitment of fish 725 mm fork length and
less was high in the three periods 1969, 1975-76 and 1980-81
(SAW/84/GCP/4). T"'e percent of these small fish declined from
1980 to 198~; however, 1983-84 size frequencies indicate that a
stronger year class than in the recent past mav be entering the
fishery. This is corroborated by the fall 1983 size frequencies
from the northeastern Gul~ recreational fishery {SAW/84/GCP/6} in
which smaller fish occurred at a higher frequency. The
recreational fishery tends to catch smaller fish in the GUlf, so
it has been suggested that recreational CPUE may have potential
as an indicator of recruitment strenqth and thus a predictor of
future commercial catch success (SAW/84/GCP/l).

No conclus ive evi dence on rel at ive recrui tment - strength is
presently available for areas other than the northeastern Gulf
and the Florida winter fishery.
111.3.4. Otner Indices

It was noted in several documents (SAW/84/GCP/6;
SAW/84/GCP/13; SAW/84/GCP/5; SAW/84/GCP/4) that there is a con-
centration of larger king mackerel, (15 lbs and greater) off
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Louisiana. These larger fish are predominately female and may
represent a large source of potential fecundity for the Gulf.
However, the contribution of these fish to the total recruitment
of the Gulf Migratory Group is unknown at this time.
IV. EFFECT OF CURRENT MANAGEMENT PROCEDURES

The commercial hook and line quota in the present FMP of 3.9
million pounds was reached in 1982:-.83. However., due to delays in
notification and the actual limitation on total catc~ was minimal
and what effect it did have was probably on the Atlantic
Migratory Group, i.e., the Group that is not stressed by the
fishery. It is unlikely that. t~e present quota will be reached
in 1983-84. In addition, the recreational allocation of the
quota cannot be monitorecf within a year. Therefore, it has had
n 0 aff ectin red uc ing m 0 r tal ity • SAW / 84 /G C P / 3 suggest s a b a9
limit as a mechanism to reduce recreational fishing mortality.
The regulatory system that is presently in place does not appear
to have had any affect on reducing morta1itv in 1982-84 and its
potential in the future is 1ike1v limited only to the commercial
's ec t or.

V.
V.1.

V.2.

1)

2)

3)

4)

RECOMMENDATIONS
Data Needs

Detailed effort ,data by area, gear, month, including
number of anglers per charter boat and their individual
catches.
Timely estimates of recreational catches.
Size frequencies from all sectors of the fishery by gear,
are a , m 0 nth and sex ana--asse m b 1e a con s0 1i d ate d cat chat
length and size frequency data base for use in virtual
population assessment.
Cooper at ive s amp1 in9 procedures for co 11 ect ing and
exchanging biological samples for use in biochemical stu-
dies for stock indentification. The biological samples
s~ou1d include fish stratified bv area, season, size and
sex.

Research Needs

1) Develop stock identification research methods including
tagging of small fish and biochemical discrimination
methods. Establish accuracy and precision of biochemical
techniques for discriminating stocks and apo1y techniques
to well designed sample.
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2} Thoroug~ examination of charter boat CPUE to get standar-
di zed effort and abundances i ndi ces usi ng appropri ate
statistical techniques 'which will provide proper
weighting between factors.

3} Increase abil ity to estimate current fishing mortal ity
rates through age-specific CPUE and virtual population
assessment techniques. These techniques require indices
of abundance and catc~ at length {age}, the data needs
for which were discussed in the previous section.

4} Investigate appropriate ageing procedures by verification
of growth models, modal analysis and other appropriate
techniques such as tetracycline tagging. Also, develop
sampling procedures for determining age-length keys which
vary over time.

5} Investigate methods of indexing annual recruitment
including recreational CPUE, ichthyoplan~ton surveys, and
shrimp bycatch CPUE.

V.3. Management

Assessment results indicated that abundance levels of king
mackerel have declined with increasing fishing mortality rates,
primarily on the Gulf Migratory Group. Reductions in the fishing
mortality rate on this Group could be imposed to return the abun-
dance to previous levels. There is considerable uncertainty
about the level of reduction ann the rate at which the abundance
level would return. Assessment results were based primarily on
data through 1980. Since 1980, there are indications that Gulf
Group catches have declined with no large reductions in effort
indicating further declines in the abundance. Conversely, 1983
may have been a stronger recruitment year 'than in the recent
past, indicating some recovery. However, the balance of this new
evidence would indicate that mortality rates on the Gulf
Migratory Group have remained high since 1980, which will delay
t~e rate at which abundance returns to previous levels.
Therefore, further reductions in take are expected' to increase
the rate of recovery of abundance levels.

Although fishing mortality rates on the Atlantic Migratory
Group have been low, recent expansion of the fishery on this
Group indicate that the fishery may be quickly reaching its maxi-
mum potenti al. Therefore, the status of thi s Group shoul d be
closely monitored.
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The Gulf Migratory Group may be composed of more than one
subgroup. However, insufficient information is presently
available to define the subgroups or to determine the biological
(recruitment and migration) relationships between the subgroup.
Nor would it be possible with existing information to establish
separate biologically allowable catch levels and biological mana-
gement regimes for these subgroups.

But there are risks associated~with treating the Gulf as a
single management entity. If more than one group exists in the
Gulf, and there is one regulatory measure, then it would be
possible to overfish one group and underfish the other.

Conversely, there are risks in separating the Gulf manage-
ment. If the Gulf is composed of only one Group and two or more
separate management regimes are imposed, then the fishing area
with the more restrictive regulations would be ·limited to the
benefit of the fishing area with the less restrictive regula-
tions.

Although there appear to be differences in migratory patterns
within the Gulf Migratory Group, we are unable to clearly define
these differences or further biologically subdivide the Gulf
Migratory Group.
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V.3. Manag~ment
The analysis of tile status. of the Spanish mackerel resource

contained in the Coastal Migratory Pelagic FMP (GMSAFMC 1983) was
prepared in 1978. Since thent commercial and recreational lan-
dings appear to have declined and present landings appear to be
one-half of th~ optimum yield estimate in the FMP. Furthert more
than one stock mav exist within the Gulf of Mexico and South
Atlantic areas. --=rh"ereforet the resource should be closely moni-
tered until additional data can be e~~mined to assess the status
of the resource.
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GROUNDFISH

Groundfish species considered in the 1982 Stock Assessment
Workshop were described in SAW / 8 2/G C P and in c 1u d e rl the A t 1anti c
croaker (Micropogonias undulatus), the groundfish species Of
principal commercial anrl recreational imoortance. In the pr~sent
Workshop spotted seatrout (Cynoscion nebulosus) and red drum
(Scianenops ocellatus) were added •. New data were available on
croaker for the north-central Gul~ of Mexico (Louisiana and
Mississippi) and the southwestern North Atlantic (North
Carolina). Limited information on spotted seatrout and red drum
was available for the north central Gulf of t.1exico (Louisiana),
and the southeastern Gulf of Mexico (Everglades National Park,
Florida).

ATLANTIC CROAKER

I. DESCRIPTION OF THE FISHERIES
1.1 Gulf of Mexico

There are two distinct directed commercial fisJ,eries for
croaker in the northern Gulf of Mexico - the petfood fishery,
which harvests croaker and associated species fGr processing, and
the food fishery, which harvest larger croaker for the fresh fish
mar k e t • C r 0 ak er 1 an din g s for pet f 0 0 d are appro x imat e 1y f iv e
times the weight of croaker food fish landings. Croal(er is
be com in g a m 0 res 0 ugh t - aft err ec rea t ion a 1 sp e c ie s , par tic u 1 ar 1y
near Grand Isle, Louisiana, where large croaker are caught near
oil rigs. A more complete description ,'of commercial and
recreational· fisheries for croaker was given in SAW/82/GC:P. An
update on landings d at a for f 0 0 d cr 0 ak era n d the r e c rea t ion a 1
fisherv is given in Table GCP-14. Landings data for 1980 through
1983 are not available for the petfood fishery due to confiden-
tiality of the data.

Although detailed data on catch rates are not available since
1977, the catch rates of the petfood fishery are believed to
have declined from a peak in 1974 until 1983, when increases were
reported by the industry (N. Mavar, Mavar Boat Co., Biloxi,
Mississippi). P~ocessors have adjusted to decreased catch rates
by c h an gin g the ir 0 per at in 9 st rat e g.Y • Now fewer 0 f the 1 ar ge
groundfish vessels are deployed during the June-November fishing
season and more smaller vessels (shrimp vessels) are employed
during the December-May season. This strategy has kept the can-
neries operational despite an apparent decreased availability of
croaker from June through November.
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1.2 Southwest North Atlantic
The principal fisheries for"croaker in the southwestern North

Atlantic are in North Carolina. A description Of these fisheries
is given in SAW/82/GCP. Commercial landings of croaker in North
Carolina peaked in 1980 at 9,592 metric tons (Table GCP-14) and
has declined since. A large majority of the drop in landings
occured in the offshore winter trawl fishery.
II. STOCK STRUCTURE
11.1 Gulf of Mexico

There is no evidence for more than one stock of croaker in
the Gulf of Mexico. The north-central Gulf, where maximum den-
sities and maximum biomass of croaker occur, may be a major
spawning area for croaker from the western Gulf (SAW/82/GCP). No
new information on stock identification in the north-central Gulf
of Mexico was pre~ented at the Workshop.
11.2 Southwestern North Atlantic

The North Carolina Division of ~arine Fisheries recently
completed an electrophoretic study of croaker. Eleven protein
systems were examined for variability. Four: transferrin,
hemoglobin, parvalbumin, and phosphosglucose isomerase, were
variable and showed potential as possible markers for gene pools.
Detailed investigation of these four systems in up to 2,166 fish
collected from Chesapeake Bay to rape Fear River, North Carolina,
throughout the year produced no evidence of the presence of more
than one stock or population in the region.
III.
III.1
III.L1

STATUS OF STOCKS
Gulf of Mexico
FisherY-Independent

Estimated fall density (number per unit area), biomass
(weight per unit area), and, average weight of croaker from
res ource surveys conduc ted in the nort h- cent ra 1 Gu lf of Mexi co
(from Perdido Bay, Florida to Pt. Au Fer, Louisiana) were made
for 1972 through 1983 (SAW/84/GCP/8). Results indicated a sta-
tistically significant (alpha < 0.1) downward trend in biomass
and average weight of croaker. Although the density (number) of
croaker appeared to decrease, a statistically significant down-
ward trend was not indicated (Figure GCP-5).
111.1.2 Recruitment Indices

Atlantic croaker spawn in the Gulf of Mexico in the fall and
winter. Larvae move into estuaries and the waters of adjacent
tidal marshes, where they grow rapidly. Then they move offshore.
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Peak upstream (into marsh) movements of small young-of-the-year
croaker occur from November through February in Louisiana at a
modal length of 15.0 - 19.9 mm standard length (Figure GCP-6).
Peak downstream (out of the marsh) movements of larger young-of-
the year (50-60 mm SL) fish occurred from late March to early May
in 1980-82 (Herke et a1. 1984a). Peak trawl catches in marsh
waters occurred from February through May. Length frequency
distributions within samples were often bimodal, suggesting
separate cohorts (recent and earlier arrivals).

SAW/84/GCP/gestimated recruitment trenrfs in Louisiana bays
from estuarine survey data using a multiple regression tech-
nique. Results indicated that the method may be useful in esti-
mating regional recruitment trends; however, estimates in each
bay were variable. Tent.ative results indicated no long-term
decline in abudance of croaker in anv of the bays.

SAW/84/GCP/10 indicated consistent seasonal patterns of catch
of young-of-the year by gear in Mississippi. Croaker from beam
plankton trawl samples were taken almost exclusively from October
through December (93.6% of the total BPL croaker catch). The
16-ft trawl operating near to the inner estuarine shoreline had
the largest catch rates of young-of-the year croaker from January
through June (90.4%). The 36-ft trawl catch rate for most years
was bimodal, with one peak between May and July (38.2%) and the
other between August and November (57.9% of the total 36-ft trawl
catch). Peak catches could be followed from the BPL to the 16-ft
otter trawl and to the 36-ft otter trawl. Regression analysis of
nine years Of data indicated a statistically significant rela-
tionship b~tween the CPUE of th~ BPL from October through
December and the mean CPUE in the 16-ft otter trawl from January
through June (alpha (0.05). The later seasonal peak in the CPUE
of the 36-ft trawl was correlated with the' CPUE of the 15-ft
trawl from January through June. These results inc1icate the
feasibility of d~veloping a m~thod to predict recruitment to the
off~hore trawl fishery based on catch rates of young croaker in
various gear in the Mississippi Sound.

Recruitment of juvenile croaker into Mississiopi waters has
varied from generally higher levels in the mid to late 1970s to
low levels in 1981 through 1983. During the spring of 1984,
large numbers of juvenile croaker were caught in Mississippi
Sound and near-shore areas (Gulf Coast Research Laboratory, Ocean
Springs Mississippi, unpublished data).
111.1. 3 Other Indices

The harvesting of brown shrimp in Mississippi Sound has been
shown to have a significant eff~ct on the local density of juve-
nile croaker (Warren 1981). Fifteen stations throughout
Mississippi Sound were sampled weekly in 1979, once during the
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day and 0nc e dur i ng the n i ght • An 80 % de c rea s e i nth e mea n
weekly catch-per-unit-effort was noted immediately following the
opening of the 1979 shrimp season (Figure GPC-7). In 1980 and
1981 s amp1 i ng was red uc e d ton i ne day / n i ght s tat ion s • vis i t e d
once a week. Although the effect of the shrimp opening on juve-
nile croaker numbers was not as clear cut as in 1979. a 59%
decrease was indicated in 1981 (Warren 1982). Shrimp harvesting
was also shown to affect local croaker abundance in Barataria
Basin. Louisiana (Rogers 1979).

SAW/84/GCP/8 demonstrated significant declines in fall
resource survey estimates of croaker abundance with increased
shrimp trawling (Figure GCP-8; Table GCP-15).

III. 1.4 Current Status

Information presented at t.he Workshop suggests that shrimp
trawling activity may influence the abundance of croaker in the
north-central Gulf of Mexico. Although this may have had a
detrimental effect on croaker catch rates in directed fisheries
for croaker. there is no evidence that the long-term viability of
t he s toe k h as been damage d •. I n f act. r e c r u i t men tin die e s from
both Mississippi Sound and Louisiana bays. though variable from
year to year. show me long-term declines.

111.2 Southwestern North Atlantic
111.2.1 Fishery-Independent Surveys

There is presently no fishery-independent information on
trends in abundance and biomass of Atlantic croaker in North
Carolina fishery landings. The North Carolina Division of Marine
Fisheries (DMF) currently is collection data on size and age com-
position. relative abundance. and seasonality'of croaker in com-
mercial long-haul seine. pound net. and offshore winter trawl
catches. Using their recently acquired computer capability. DMF
will use commercial catch data to monitor the status of all eco-
nomically important groundfish species and to develop yield-per-
recruit models for these species and will routinely monitor the
status of the stocks in Paml ico Sound using fishery-independent
surveys.

111.2.2 Recruitment

Since 1979. the North Carolina Division of Marine Fisheries
has been monitoring relative abundance and size composition of
age 0 croaker throught a statewi de estuari ne trawl survey con-
ducted monthly from March through November at about 150 stations.
Detailed analyses of this data to determine seasonal patterns.
variation in recruitment. and the relationship of relative abun-
dance to environmental factors and landings are forth coming.
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About 30,000 late young-of-the-year croaker were taggerl by
DMF in both 1982 and 1983. The return rate has been about 0.5%.
The fish, which were tagged primarily in western Pamlico Sound,
moved toward deeper, more seawarrl portions of Pamlico Sound and
to nearshore ocean waters and south along the coast during t~e
fall and winter. Fish were recaptured primarily throughout
Pamlico Sound (along the mainland side) and in lower Albemarle
Sound in the summer following tagging.
111.2.3 Current Status

The current status of croaker in the southwestern North
Atlantic is largely unknown. Lanoings data suggest that abun-
dance may have declined in the last few years. lanrlings set
records eac~ year from 1977 to 1980 but have since ranged from
about 50 to 65% of the record landings.

IV. EFFECT OF CURRENT REGULATIONS
No effects have been evaluated.

V.
V. 1

RECOMMENDATIONS
Data Needs

1. Establish mechanisms for collection of effort data.
Explore the possible use of industry records to estimate
a time series of r,PUE data.

2. Identify areas major recreational fishing areas for
Atlantic croaker and conduct one-year creel census stu-
dies in these areas to obtain information to 'fine-tune
estimates of recreational croaker catches (and effort)
from the National Recreational Survey.

on Atlantic
particular.
in virtual

3. Collect catch and length-frequency data
croaker from recreational boats, in
Assemble catch-by-size data bases for use
population assessments.

4. Continue efforts to estimate bycatch of groundfish in
shrimp fisheries, both inshore and offshore (inshore
should include. recreational catch).

5. Investigate the data base from the Albatross cruises of
the Northeast Fisheries Center for possible inrlices of
abundance and bi omass of At 1ant ic .croaker offshore of
North Carolina.

6. Cordinate the sampling design, data management, and data
analysis of the estuarine resource surveys conducted by
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