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BIOLOGICAL DATA ON PELAGIC FISHES SAMPLED FROM
NORTH CAROLINA CHARTER BOAT LANDINGS, 1978

ABSTRACT

Pelagic fishes landed by the North Carolina charter boat
fleet were sampled from May through November 1978 to gather size,
age, reproductive, and dietary information. Approximately 3,900
fish representing 15 species in the families: Pomatomidae,
Coryphaenidae, Sphyraenidae, Scombridae, and Istiophoridae were
examined. The most frequently encountered species were dolphin
Coryphaena hippurus, bluefish, Pomatomus saltatrix, king mackerel,
Scomberomorus cavalla, wahoo, Acanthocybium solanderi, yellowfin
tuna, Thunnus albacares and blackfin tuna, Thunnus atlanticus. Monthly
data are presented here on mean sizes, length frequency distributions,
sex ratios, stages of sexual maturity, total length-fork length,
and length-weight relationships for most species except billfish.
For the billfishes (sailfish, Istiophorus platypterus, blue marlin,
Makaira nigricans and white marTin, Tetrapturus albidus) we provide
mean weights and weight frequency distributions.

Length and seasonal distributions indicate that at least
two stocks of bluefish may occur in the State's coastal waters.
The collection of reproductively active female bluefish, king
mackerel, dolphin, wahoo, blackfin tuna, 1ittle tunny, Euthynnus
alletteratus, albacore, Thunnus alalunga, and Atlantic bonito, Sarda
sarda suggest these species spawn off North Carolina.

In addition to the above species, bluefin tuna, Thunnus
thynnus, skipjack tuna, Euthynnus pelamis, and barracuda,
Sphyraena barracuda were sampled infrequently. Mean size and notes
on female gonad condition are included for each of these species.
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INTRODUCTION

In 1976, personnel at the Beaufort Laboratory, SEFC, NMFS
began a study of the coastal pelagic fishes along the southeastern
United States. One of the initial phases of the research was to
sample the North Carolina charter boat fleet to gather catch and
effort information and also biological data from fish landed. Two
reports pertaining to catch and effort have been completed (Manooch
and Laws 1979; Manooch and Ross in prep.) and here we present
biological data; mean sizes, length frequency distributions, sex
ratios, and stages of sexual maturity for the major species sampled
in 1978. Materials such as digestive tracts, gonads, and aging
structures have been shipped to the Panama City Laboratory, SEFC,
NMFS to be analyzed by members of the Bioprofiles Task under the
direction of E.L. Nakamura.

There are approximately 134 charter boats operating out
of 13 North Carolina ports from Oregon Inlet in the northern part
of the State to Shallotte near the South Carolina border (Figure 1).
These vessels combined make thousands of trips annually from April
through November to catch a variety of fishes. Boats may troll in
nearshore waters for coastal pelagic fishes (bluefish, Pomatomus
saltatrix, macke?els, Scomberomorus), troll offshore for oceanic
pelagic species (dolphin, Coryphaena hippurus, wahoo, Acanthocybium
solanderi, tunas, Thunnus, an§ biTTfishes, Istiophorus, Makaira,
and Tetrapturus), bottomfish offshore for reef fish (snappers,
Lutjanus and Rhomboplites, groupers, Mycteroperca and Epinephelus,
porgies, Calamus and Pagrus), or bottomfish in estuaries for sciaenids
(spot, Leiostomus xanthurus, Atlantic croaker, Micropogon undulatus,
sea trouts, Cynoscion) and flounder, Paralichthys. The majority of
the boats seek the pelagics, the trophy gamefish that are seasonal
visitors to the Continental Shelf waters off North Carolina.

METHODS

Three port samplers, each responsible for a specific geo-
graphical section of the State, met the charter boats at the docks
late in the afternoon as they returned from fishing. Total length,
fork length, weight, sex, and sexual maturity stage for females were
recorded for all species except billfish which were only weigned.
Gonads, digestive tracts, scales, and otoliths were removed from some
individuals and stored for future analysis. A1l species sampled are
listed in Table 1.

After the sex was determined, females were classified
according to the developmental stage of the ovaries in the following
manner: Stage I-immature; Stage II - resting; Stage III - developing;
Stage IV - ripe or spawning; and Stage V - spent or spawned. Immature
fish were those considered incapable of spawning during the calendar
year. For a more detailed description of the staging criteria see
Manooch (1976). '



Predictive equations for lengths and length-weight were
derived by least squares regression facilitated by a stratified
- subsampling of lengths from a listing of all fish lengths per species.
We did this to reduce the bias inferred by a clustering of fish
lengths around a relatively narrow size range.

Data are presented monthly for each species where we
consider sample size adequate for such a treatment. Species are
grouped under coastal pelagic and oceanic pelagic headings for
discussion. '

RESULTS

Coastal Pelagics

The coastal pelagic fish caught by charter boats are
large predators that roam the nearshore waters. These fish appear
seasonally, and schools occur intertidal to the shelf break, and
therefore are generally shoreward of the oceanic pelagic species.

Bluefish, Pomatomus saltatrix.

Sample size N=617

Bluefish was one of the most interesting species studied.
Based on our seasonal size distribution data and preliminary
electrophoretic analyses conducted at the Duke University Marine
Laboratory (Bolling Sullivan, pers. com.), there could be a least
two populations of bluefish frequenting the North Carolina coast.
One, consisting of very large individuals of 10-20 pounds (4.5-9.0 kg)
occurs in the spring and fall, and the other, of much smaller
fish (0.5-1.5 pounds, 0.2-0.7 kg) is present during the summer and
early fall. ~

Other than length-length and length-weight predictive
equations, data on bluefish will not be presented here since the
Panama City Laboratory is preparing a more comprehensive report on
bluefish, region wide. However, anyone wishing to obtain a copy of
our tabular data on monthly mean sizes, length frequency distributions,
sex ratios, and monthly stage of sexual maturity may do so by writing
the Beaufort Laboratory. .

The predictive equation for converting length is FL=-3.844
+ 0.897TL, N=1}083§d r=0.999. The Tength-weight relationship is
W=0.0000178 TL ° , N=110 and r=0.996 where VW=weight in grams,
and TL=total Tength in millimeters.

King mackerel, Scomberomorus cavalla.

N=576

This species is primarily a spring and fall visitor to North
Carolina's coastal waters although a few are caught offshore in the
Gulf Stream throughout the charter boat fishing season. Research
fishing suggests they occur offshore all year. Monthly sampling
generally reflected the seasonal abundance except in May when fewer
fish were examined relative to the landings.

Other than length-length and length-weight predictive
equations, data on king mackerel will not be presented here since



the Panama City Laboratory is preparing a more comprehensive report
on king mackerel, regionwide. However, anyone wishing to obtain a
copy of our tabular data on monthly mean sizes, length frequency
distributions sex ratios, and monthly stage of sexual maturity may
do so by writing the Beaufort Laboratory.

The equation describing total length-fork length conversion
is FL=-20.702 + 0.933 TL, N=742a8§4r=0.989. The length-weight
relationship is W=0.0000732 TL™" » N=73, r=0.940 where W=weight
in grams, and TL=total length in millimeters.

Little tunny, Euthynnus alletteratus.

N=102

The 1ittle tunny, known locally as “false albacore" and
"striped ape" is viewed with disdain by most captains, mates, and
fishermen. The fighting qualities, which can be superb, are generally
overlooked, and the dark colored flesh is discarded or used as bait
particularly by Oregon Inlet boats to chum for dolphin.

It is caught throughout the fishing season, but is most
common in the fall. Little tunny are frequently landed by boats
fishing for large bluefish around shoal waters in October and
November.

The average fish sampled was 684.5 mm TL, 639.8 mm FL, and
weighed 8.9 pounds (4.0 kg) (Table 2). There was not much difference
in size monthly, although sample sizes for all months except October
were very small. Males appear slightly larger than females (Table 3).

Females and males were encountered about equally, 51.2 and
48.8%. Ripe females were noted in June and July and spent fish in
October and November (Table 4).

The equation predicting length is FL=16.385 + 0.90% Zkg
N=80, r=0.977. The length-weight equation is W=0.000137 TL-°<7,
N=71, r=0.954. '

Atlantic bonito, Sarda sarda.
N=109

The Atlantic bonito was not a very common fish in the
Tandings any time during the year. The fact that fishermen were
not particularly fond of it, and often confused it with other small
scombrids complicated the situation for the port samplers. Fish
were occasionally thrown overboard at sea, and those that made it
to the dock often did so under another name or were not reported at
all. This rather nonchalant treatment is unwarranted, for as is
true with 1ittle tunny, Atlantic bonito are game fighters and the
meat makes excellent tuna salad if prepared properly.

Atlantic bonito typically ranged from 475 to 600 mm TL and
the average fish sampled was 548.2 mm TL, 507.1 mm FL, and weighed
5.6 pounds, 2.5 kg (Table 5). Monthly mean size fluctuated very
little. In fact, the largest standard deviation in total length for
any month was 66.1 mm in July. Both sexes were approximately the
same size, although the smallest fish sampled were males (Table 6).



Ripe females were observed in May and June and spent fish
were sampled in June, July, August, and September. More females
were sampled than males, 61.2 to 38.8% (Table 7).

The equation converting total Tength to fork length is
FL=92.057 + 0.757 TL, N=108, r=0.919. The length-weight relation-
ship is described by the equation ¥=0.00000899 TL3.0856, N=20, and
r=0.936.

Oceanic pelagics

The inclusion of some of the following species as oceanic
pelagics will probably raise a question about what is and what is
not an oceanic pelagic fish. We are referring to those pelagic fish
that are normally caught offshore, near or in the Gulf Stream.
Fishermen call these fish "blue water" species. Like the coastal
pelagics they are highly migratory and appear in the catches
seasonally.

Dolphin, Coryphaena hippurus.
, N=1,296

Dolphin were by far the most frequently sampled fish.
 Catches were better in 1978 than the previous year and fishermen
commented that dolphin were available for a longer period of time,
not for just a couple of months as is usual. Sample sizes were
large in June (344?, July (484), August (226), and September (191).
- Fish averaged 749.2 mm TL, 624.9 "wm FL,and 5.8 pounds

(2.6 kg) (Table 8.) The average weights in May, June, and October
viere much greater than those in the summer. The small dolphin,
known to the fishermen as "shingles", were probably young-of-year
(Beardsley 1967; Rose and Hassler 1968). 1In fact, 73% of the fish
we sampled were less than 800 mm TL (Table 9), well under the mean
fork length for age-I described by Rose and Hassler (1968) for dolphin
collected off North Carolina. Males were larger than females. Sixty
percent of the individuals over 1,200 mm TL were males, and 89% of
those 1,350 mm TL or longer were males.

Females were sampled more frequently than males, €9.1% to
30.9%. This predominance of females was evident in all months except
May when the sexes were about equally frequent (Table 10). Ripe
females were noted in May (80%), June (49.5%), July (15.6%), August
(5.0%), and September (4.3%). Spent or spawned females were observed
in all months except May. ,

The equation converting total length to fork length is FL=
7.543 + 0.823TL, N=83, r=0.997. The 1ength-weight relationship is
described by the equation W=0.0000416TLZ-993, N=84, r=0.988.

Our data show that the average size of dolphin landed by
the charter boat fleet may have decreased drastically since the mid-
late sixties (Rose and Hassler 1968). This is a subject which needs
investigating.



Wahoo, Acanthocybium solanderi.
' ' N=338

Hogarth (1976) in his doctoral dissertation, accurately
described the wahoo as a highly regarded sport fish throughout its
range. He added that along the coast of North Carolina it has been
an important part of the sport catch since 1964. Indeed, we found
some charter boat captains fish specifically for wahoo and rate it
as the finest pelagic fish caught off the State.

We sampled wahoo each month from May through October, but
the largest samples were obtained in August (105), and September
(109). The average fish was 1,022 mm TL, 974 mm FL, and weighed
17.8 pounds (8.1 kg) (Table 11). Fish were somewhat larger in May
and June but samples were small for these two months. Two distinct
size modes were evident in length frequency distribution, one at
450-650 mm TL, and the other at 1,100 to 1,400 mm TL. According to
Tength at age data (Hogarth 1976) the first group would be young-of-
year, and the second consists of fish of ages, I, II, and III.
Females were generally larger than males. MNinety-one percent of the.
individuals 1,400 mm TL and larger were females (Table 12).

Females were more numerous than males (74.3% to 25.7%) for
the season, and for each month. Ripe females occurred in July,
August, and September and spent fish were found in August and
September (Table 13). Hogarth (1976) found 77.6% of the fish landed
by charter boats at Hatteras and Oregon Inlet were females, and
that spawning occurred off North Carolina in July and August.

The equation converting total Tength to fork length is
FL=-1.132 + 0.959 TL, N=78, and r=0.999. The length-weight relation-

ship is described by the equation W=0.000227TL2**8*, N=50, r=0.991.

Yellowfin tuna, Thunnus albacares.

N=300

The yellowfin tuna is a prized catch, and 1ike most of the
other oceanic pelagic species it is caught more commonly in the
northern part of the State, near Hatteras and Oregon Inlets. We
suspect that many of the tuna are caught while boats troll for bill-
fish, although some boats fish specifically for them.

The average yellowfin tuna was 940 mm TL, 839 mm FL, and
weighed 26.1 pounds (11.8 kg) (Table 14). Many fish in the 30-40
pound class were landed as were some weighing 50-70 pounds. The
mean fish weight was greater in May, June, and July than for the
other three months. v

Two distinct size modes were evident, one at 400-500 mm
TL and the other at 1,000-1,200 mm TL (Table 15). The smaller fish
were more abundant in August, September, and October. We assume
these fish to be young-of-year. Many large fish, 50-65 pounds
(22.7-29.5 kg), were observed in fall landings, disproportionately.
to the small number sampled. There was no apparent sex related
size difference although sex could not be determined at dockside
for most of the smaller individuals.



The sexes were about equally frequent, 54.4% females and
45.6% males although males were more common in four of the six
months (Table 16). As mentioned above there were many fish which
were not sexed. In fact the unknown sex category had more
individuals than either of the two sexed catagories.

One spent fish was noted in July. Most of the females staged
had gonads in a resting condition. This was also noted for yellowfin
collected off Brazil (Zavala-Camin, Instituto de Pesca, Santos, Brasil,
pers. com.). '

The total length to fork length predictive egquation is
FL=0.313 + 0.875TL, N=74, r=0.983. The length-weight relationship

is W=0.000451 TLZ" 480 N=66, r=0.950.

Blackfin tuna, Thunnus atlanticus.

N=235

Like the ye]]owf1n the blackfin tuna is highly regarded
as a sport fish and it also has white, flaky meat. The species is
generally caught offshore, by trolling rapidly.

Excellent catches were made in 1978, and we were able to
obta1n large samples from each month except November Fish averaged
627 mm TL, 561 mm FL and 8.2 pounds (3.7kg). Those in May were much
larger, and those in August, smaller than the average (Table 17).

Most of the fish sampled were 450-700 mm TL (Table 18). The largest
fish examined were females.

Females were more abundant than males for all months except
May. Female fish in a spawning condition were observed in June,
August, and September. Spent fish were noted in 5 of the 7
months (Table 19).

The predictive equation for fork length is FL = 53.337 +
0.814 TL, N = 311?§d r = 0.988. The length and weight relationship is
W=0.00000765TL"* 73, r = 0.997.

Billfishes.
N=331.
Three species of billfish, blue mar11n, Makaira nigricans

white marlin, Tetrapturus albidus, and sailfish, Istiophorus platypterus

are included in this report. Mean weights and weight frequency
distributions are presented monthly for each species.

Probably more billfish have been caught off North Carolina
during recent years than has been published in 1and1ng statistics.
At least 3,900 (including released fish) were caught in 1978 by North
Carolina charter boats alone (Manooch and Ross, in prep.). Our
observations indicate that at least 80% of the billfish catch in
North Carolina is made by Hatteras and Oregon Inlet boats, and that
probably 70% of these are released. Also, North Carolina tournament
landings, the basis for most reports, represent a very small fraction
(probably <10%) of the total bil1fish caught in the State. Most
tournaments are held during the early to midsummer primarily to catch
blue marlin. While these tournaments rely on larger fish, they
are generally too early to reflect the availability of white marlin



and the relatively high catch rate associated with this species.
. The white marlin is by far the most frequently caught
bil1fish. Weights for 160 fish averaged 48.3 pounds, 21.9kg, with
very 1ittle variation in mean weight between months. Monthly
sample sizes are not proportional to the catches. Individual weights
ranged from 20 to 81 peunds (9.1-36.8kg). Forty-three percent of
all white marlin sampled were between 41 and 50 pounds (Table 20)..

Because of its large size, the blue marlin is the most
prized of the three billfishes. The average weight for 138 blue
marlin was 239.3 pounds, 108.6 kg. Individuals varied from 50 to
592 pounds, 22.7-268.8 kg, and 59% were 100-300 pounds. The large
fish were caught in May, June and July. Fishermen were surprised
‘at the relatively large number of small fish in 1978. He sampled
16 fish less than 100 pounds (Table 21).

Only thirty-three sailfish were weighed, most in July.
Sailfish averaged 38.8 pounds (17.6 kg) and ranged in weight from
20 to 75 pounds, 9.0-34.0 kg. Approximately 61% of the fish were
in the 30-40 pound class (Table 22).

Infrequently Sampled Species

Four species, albacore, Thunnus alalunga, skipjack tuna,
Euthynnus pelamis, bluefin tuna, Thunnus thynnus and barracuda,
Sphyraena barracuda, were sampled infrequently (Tables 23,24). They
are included merely to indicate their presence in our samples and
also to present a few notes for each.

Albacore were sampled in September. Twelve individuals
averaged 661 mm TL, 603 mm FL, and 8.1 pounds (3.7 kg). Of the fish
sexed, six were males and five females. A ripe and a spent female
were observed.

Skipjack tuna were collected in July. Six fish averaged
503 mm TL, 473 mm FL and 4.5 pounds (2.0 kg). The sexes were about
equally divided. Two fish were immature, and one female had ovaries
stage II, resting. ’

Two bluefin tuna were sampled. These fish were school
tuna caught in June off Oregon Inlet. They averaged 985 mm TL and
35 pounds (15.9 kg).

Fifteen barracuda caught in July and August are referred
to in Tables 23 and 24. The mean size was 1,021 mm TL, 946 mm FL,
and 13 pounds (5.9 kg). Five of those sexed were females (71.4%),
and each had ovaries in a resting condition.

AUTHORS' COMMENTS

We hope the data presented in this report will be useful
to those of you who have gotten this far, actually transcended the
tables and rows and columns of numbers. Our major objective in
writing this report was to make the data available because the
sampling program for the North Carolina charter boat fleet has not
been refunded. Perhaps at a later time someone will resume this, or
a similar study, and our data will be beneficial to them.
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Figure
North Carolina charter boat ports.

Tables

List of species included in this study; number sampled .and
number landed by North Carolina charter boats, 1978.

Mean size of 1little tunny sampled from North Carolina charter boats
in 1978, monthly.

Length frequency distribution of 1ittle tunny sampled from North
Carolina charter boats in October and November, 1978.

Sex ratios and stage of sexual maturity for little tunny, monthly.

Mean size of Atlantic bonito sampled from North Carolina charter
boats in 1978, monthly.

Length frequency distribution of Atlantic bonito sampled from North
Carolina charter boats in 1978, monthly.

Sex ratios and stage of sexual maturity for Atlantic bonito, monthly.

Mean size of dolphin sampled from the North Carolina charter boat
fleet in 1978, monthly.

Length frequency distribution of dolphin sampled from North Carolina
charter boats in 1978, monthly.

Sex ratios and stage of sexual maturity for dolphin, monthly.

Mean size of wahoo sampled from North Carolina charter boats in
1978, monthly.

Length frequency distribution for wahoo sampled from North
Carolina charter boats in 1978, monthly.

Sex ratios and stage of sexual maturity for wahoo, monthly.

Mean size of yellowfin tuna sampled from North Carolina charter
boats in 1978, monthly.

Length frequency distribution of yellowfin tuna sampled from
North Carolina charter boats in 1978, monthly.

Sex ratios and stage of sexual maturity for yellowfin tuna, monthly.

Mean size of blackfin tuna sampled from North Carolina charter boats
in 1978, monthly.
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Length frequency distribution for blackfin tuna sampled from North
Carolina charter boats in 1978, monthly.

Sex ratios and stage of sexual maturity for blackfin tuna, monthly.

Mean weight and frequency distribution of weight classes for white
marlin sampled from the North Carolina charter boat landings, 1978,
monthly.

Mean weight and frequency distribution of weight classes for blue
marlin sampled from the North Carolina charter boat landings,
1978, monthly.

Mean weight and frequency distribution of weight classes for
sailfish sampled from North Carolina charter boat landings, 1978,

- monthly.

Mean size of several species which were sampled infrequently from
North Carolina charter boats.

Sex ratios and sexual matur1ty for several species of fish sampled
infrequently.
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