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This newsletter marks the com-
pletion of our fifth year of research
on the biology, ecology, and popu-
lation dynamics of the billfish stocks
in the western North Atlantic, Gulf
of Mexico, and the Caribbean Sea.
Our coverage of tournaments in
1976 was greater than in any pre-
vious year and over 27,000 fishing
hours were recorded (Table 1). An
additional 8,000 hours of fishing
effort were recorded by port sam-
pling on a daily basis at six locations
in the Gulf of Mexico (Table 2).

BLUE MARLIN - BAHAMAS

Catch-per-unit-of-effort (CPUE)
expressed as the number of fish
hooked per hour of trolling was
partitioned by area and by species
similar to 1975 (Figures 1, 2, and 3).
Data for blue marlin in 1876 show
an increase in CPUE over 1875
levels for five out of the seven areas
examined. One of the more interest-
ing comparisons is between Chub
Cay, located in the Berry Islands,
and Bimini/Cat Cay, located on the
western edge of the Bahama Banks
about 60 nautical miles from Chub
Cay. Three weeks of tournament
fishing are sampled annually at Chub
Cay (four in 1976) and three to
four at Bimini/Cat Cay. The amount
of fishing effort sampled, number
of blue marlin hooked, and the
CPUE for each area are shown in
Table 3. Figure 1 shows that the
CPURB’s for the two areas fluctuate
in the opposite direction with a
general trend downward at Bimini/
Cat Cay and upward at Chub Cay.
Similarly, for the last four years at
least, the amount of the decline or
increase in CPUE in one area has
been very close to the correspond-
ing increase ot decline in the other
area. When the CPUE’s for the two
areas are plotted against one an-
other (Figure 4), there is relatively
little deviation from a calculated
straight line fitted to the points and
the correlation coefficient is a high-
ly significant 0.929. There is, there-
fore, little probability that this
negative relationship between the
two areas could occur by chance.

When data from the two areas

are combined and a single CPUE
calculated for each year (Table 3),
a relatively stable condition is evi-
dent suggesting that both areas fish
on a single stock of blue marlin and
the abundance of this stock has
remained fairly constant over the
period 1972-1976. Further, the de-
cline in CPUE at Bimini/Cat Cay and
the increase at Chub Cay suggest
that this stock of blue marlin has
shifted its distributional pattern o-
ver the past five years toward the
Chub Cay area.

Analysis of size frequency data
from the two areas reveals that blue
marlin sampled at Bimini/Cat Cay
are generally larger in a given year
than blue marlin sampled at Chub
Cay (Figure 5). There is also a
strong similarity in the trends in
average size between the two areas
for both males and females. For
example, samples of females at both
areas increased in average size from
1972 through 1974, decreased in
1975, then increased in 1976. The
average size of males also trend in a
similar direction except for 1976
when the average size increased at
Chub Cay, but decreased at Bimini/
Cat Cay.

Only two tagged blue marlin
have ever been recaptured that were
released at either area. One fish,
released at Chub Cay in August of
1968, was recaptured in the same
general area in December of the
same year. The other blue marlin,
also tagged at Chub Cay, was re-
leased in February of 1969 and
recaptured in the Gulf of Mexico in

‘August of 1971, More tagging is

needed in both areas to help re-
solve the question of seasonal dis-
tribution arnd migration between
the two areas.

BLUE MARLIN
GULF OF MEXICO

In the Gulf of Mexico, trends in
CPUE for blue marlin between the
two major fishing areas are similar
(Figure 1), When the Gulf data are
combined (Table 4), CPUE is rela-
tively constant over the five-year
period supporting the hypothesis
that there has been no significant
change in abundance of blue marlin



in the western North Atlantic over
the five-year period, 1972-1976.
Data from other areas, however,
show rather wide fluctuations in
CPUE. At Jamaica, CPUE is derived
from a single tournament and at the
Virgin Islands-Puerto Rico area from
two tournaments. Both of these
areas are important, however, be-
cause they produce a greal many
small blue marlin, probably at their
first recruitment into the sport
fishery. Relatively large fluctuations
in CPUE would be expected if year-
class strength varied significantly.

WHITE MARLIN

CPUE for white marlin declined
significantly in 1976 after what had
been a peakeyear in 1975 (Figure 2).
For three areas: Chub Cay, Bimini/
Cat Cay, and the mid-Atlantic states,
CPUE in 1976 was at the lowest
level since our sampling program
began. It is generally believed that
white marlin have two main sum-
mering grounds off the continental
United States; one in the Gulf of
Mexico, and one off the mid-At-
lantic coast. These two groups are
beiieved to be relatively separate
and return each year to their sepa-
rate areas with little intermixing.
The Chub Cay and Bimini/Cat Cay
areas lie along the suspected main
northward migratory route of white
marlin to the mid-Atlantic states
area. Figure 2 shows that CPUE in
the three Atlantic Ocean areas from
1974 through 1976 {rend in the
same direction and support the
hypothesis that all three areas ex-
ploit a single stock.

Trends in CPUE in the Gulf, how-
ever, are generally in the opposite
direction, This may reflect yearly
changes in distribution between the
two areas or it may be because the
western Gulf is a relatively poor
white marlin fishing area, and the
trends in CPUE may not be as
reliable as in other areas where
white marlin are more abundant.

SAILFISH
Data for sailfish (Figure 3) show
that in the Florida Keys, CPUE
continued to fluctuate greatly from
yvear to year, The sailfish tourna-

ment season in the Keys takes place
in November and December and
very small young-of-the-year sailfish
are abundant in the catch. It is pos-
sible that the large year to year
fluctuations in CPUE reflect varia-
bility in year-class strength. The
tournaments off Palm Beach and
Stuart are grouped under the south-
east’ Florida area, and normally
larger and older sailfish make up
the bulk of the catch. If the CPUE
in the Keys is adequately measuring
the relative abundance of the in-
coming year-class, this might be
reflected in the CPUE off southeast
Florida one year later. Figure 3
shows that levels of CPUE off
Southeast Florida do indeed coin-
cide with levels of CRUE: off ‘the
Florida Keys one year earlier. Al-
though the time series is too short
to adequately support this hypo-
thesis, the possibility exists, never-
theless, that relative fishing success
off southeast Florida in a given year
can be predicted from fishing suc-
cess in the Florida Keys the previous
year.

CPUE for sailfish in other areas
was variable, The western Guif ex-
perienced another excellent year.
There is some speculation that re-
cruitment to the western Gulf stock
comes from the Caribbean, particu-
larly off Cozumel. This is based on
the movement of the Loop Current
clockwise around the Gulf of Mexi-
co, If the group of sailfish off
Cozumel in the spring represent a
spawning population, then it is
likely that eggs and larvae are en-
trained in the Loop Current, and
the western Gulf would be the first
area that is fished in the Gulf to
receive recruilment from the spawn-
ing stock, hence the generally higher
CPUE jevels there than in any
other area of the Gulf that we sam-
ple. More information is required
on the Cozumel stock including
studies on spawning and increased
tagging. One tag recovery shows
movement from Cozumel to Vera-
cruz and another from Cozumel
to Venezuela,

Fishing effort by Japanese long-
line vessels in the western North
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BLUE MARLIN
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Figure 5 - Length frequencies of male and female blue marlin
sampled at Bimini/Cat Cay and at Chub Cay, 1972-1976.
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Atlantic between 109-40°N iatitude
and west of 60°W longitude in 1974
was at the lowest level since 1969
(Table 5). Catch rates for all three
species of billfishes increased over
levels of 1973.

Comparisons were made of catch
rates from the Japanese fishery and
of hook rates from the sport fishery
in the northern Gulf of Mexico
where the Japanese often concen-
trate fishing effort during the sum-
mer months. Comparisons were
made both on & month by month
basis (Figure 6) and on an annual
basis (Figure 7). Out of nine avail-
able year to year comparisons for
sailfish, white marlin, and blue mar-
lin, seven trended in the same
direction. This suggests that despite
utilizing widely different fishing
techniques and different estimates
of CPUE, and despite wide fluctua-
tions when compared on a month
by month basis, CPUE from both
fisheries seem to be measuring simi-
lar reactions of a localized stock of
fish to the effects of fishing and/or
environmental variables. This fur-
ther suggests that the data obtained
from the sport fishery for billfishes

.is relatively reliable as a tool for

estimating changes in relative abun-
dance of billfishes,

YELLOWFIN TUNA
1976 was an unusually good year
for yellowfin tuna fishing in the
Gulf of Mexico. CPUE off South
Pass, Louisiana, where yellowfin
are traditionally most abundant, was
.045, the highest level recorded
since 1971 (Table 6). Fishing for
vellowfin was also good at other
fishing areas in the northern Gulf
(Table 2). For the first time since
our sampling began in 1972, yvellow-
fin were reported in significant

numbers east of South Pass.

RESEARCH DEVELOPMENTS

The Oceanic Game Fish Investi-
gations Program was organized in
1972 to determine if catch and ef-
fort data from the sport fishery
could be utilized to detect changes
in relative abundance of stocks of
Atlantic billfishes. Although there
is a great deal of variability in the
data and five years is a relatively

short time frame to allow any
firm conclusions to be drawn, indi-
cations are that the sport fishery
can be used to adequately sample
bilifish stocks, and CPUE from the
sport fishery can be utilized to de-
tect changes in relative abundance,

There are several positive indica-
tions that lead to this conclusion.
The annual trends in CPUE for blue
and white marlin in the northern
Gulf of Mexico in the longline and
sport fishery are similar, suggesting
that both are measuring a similar
phenomenon. In addition, the
trends in CPUE for the three species
vary in their stability from year to
year in direct relation with the
relative life span of the species
being measured. CPUE for sailfish,
a relatively short lived species for
example, fluctuates quite widely
from year to year. CPUE for blue
marlin on the other hand is relative-
ly stable across the major fishing
areas except for two areas where
initial recruitment to the sport fish-
ery takes place, and most if not all
of the catch is from the incoming
year class. Blue marlin are probably
the longest lived of the three species
of billfishes we study, and the
general stability in CPUE is what
one would expect from a unit stock
with a relatively long life span.

It is also interesting to note that
there is a reasonable indication that
the relative abundance of sailfish in
the Florida Keys as measured by
the sport fishery in one year can be
used to predict the relative fishing
success off southeast Florida the

following year. In addition, the

significant negative correlation be-
tween CPUE of blue marlin between
Bimini/Cat Cay and Chub Cay and
the general stability of the combined
catch rate from both areas also
suggests that our sampling tech-
niques are effective and can provide

.an effective method of determining

changes in relative abundances of
billfishes from year to year.

TAGGING
The National Marine Fisheries
Service-Woods Hole Oceanographic
Institution Cooperative Game Fish
Tagging Program recorded 1,925




bilifish releases in 1976. Sailfish
were most frequently tagged with
1,484 releases recorded; most of
‘these - were  off southeast Florida
(894) and Cozumel, Mexico (380).

T'wenty-six recoveries were made
in 1976; 22 sailfish and 4 white
marlin. No blue marlin' were recap-
tured. One sailfish tagged off Cozu-
‘mel was recaptured off Veracruz.
All other recoveries were relatively
short term in times at large and
distance traveled. '

One blue marlin tagged off the
Virgin Islands in August of 1976
was recaptured off the Ivory Coast
in TFebruary of 1977 by a French
tuna boat. This marks the first
recorded frans-Atlantic migration of
a billfish.

MEETINGS

The Second Annual Marine Re-
creational Fisheries Symposium was
held in San Francisco on April 6-7,
The theme of the Symposium was
management of marine recreational
fisheries and papers on theoretical
and practical examples of manage-
ment of marine fisheries were pre-
sented. The effect of the extension
of 11.S. jurisdiction over marine
fisheries to 200 miles was also
discussed, and the national and in-
ternational implications of this ex-
tension were explored. Preliminary
plans call for the 1978 symposium
to be held on the east coast of the
U. 8. next spring.
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