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ABSTRACT

Figsh:ghrisp (heads-on) raciox ranpged
from & low of 1.2:1 to a high of 4.0:1,
Expanaion of ratios indicated that an
avarage of 69.4 million lbs of Fish were
caught by shrimp trawlers each year from
1973-1975. This was more than 24 times
the 2.9 million lbs reportedly landed each
year. Flounders and edible-size kingfish,
gpot, and croaker wvere the predominant
spacies landed, while industrial-sfize fish
{primarily small sciaenids) were discarded.

INTRODUCTION

Shrimp represent cthe most valuable
fishery resource of the South Arlancie
states (North Carolima, Seuth Carolina,
Georgia, and Florida). Fishermen catch
large quancicies of fish in cheir shrisp
trawls, most of which are small and suica-
ble only for inmdustrial use. OFf the South
Atlancic sctares, only North Carolina has
facilities to process Induscrial fish and
consequently, the majoricy of che incidental
catch of the South Atlantic states is
discarded.

The objectives of this report are to
synthesize knowledge of the incidental catch
and to assess the bioclogical magnitude of
the rvesource. Enowing the extent of the
under-ucilized resource will enable econo=
mists and Indusctry to plan for its eventual
utilization.

LITERATURE SURVEY

A fraction of the incidental catch of
commércial trawlers consiste of juveniles
of commercial and aport fishes. In the
1930"'s, when the trawl fishery was in ics
infancy, Lindner (1936) discussed the pos-
alble consequences of shrimp trawling on
commercial and sport fish stocks, and the
dialogus continued through the 1950"s
{Latham 1951, lunr et al. 1951, Lunr 1955,
Cunter 1956, Roelofs 1950, and Tiller 19513,
Thare is presently no evidence that shrimp
trawling activities are deplecing scocks of
commercial fish. 1In fact, in the Culf of
Haxico, a 3-fold increase in fishing effort
during the last 20 years has not been fol-
lowed by & decrease In fish catches (Juhl
1974).

It was not until tha 1940's that
gerious copslderation was given toutiliza-
tion of incidental or "trash”™ species. Inm
1946, Baughman (1950) escPhaced char over 1
billion Ibs of scrap fish were caught along
the South Atlantic and Culf Coasts. He
proposed on-board reduction af “scrap” fish
to stickwarer which could be further
refined on land to fish meal, oil, and con—
densed fish solubles. Viacent (19513
estimated from landing daca char 502 million
ibs of trash fish were caught by the shrimp
fleet along the Gulf Coast im 1949; utili-
zation of by-catch as well as waste from
shrimp canneries to produce fish meal for
poulery, hog and dog food could yield more
than %3 million profit per year. Cornsell
(1948) investigated potentinl by-products
of the South Carolina fishing Industry. He
estimated that in 1947 the shrimp industry
produced more than I000 tons of wasre pro-
ducts which "should have been by-producca®.

In 1959, personnel of the Bears Bluff
Laboratory, South Carolina, estimated that
£264 000 could have heen realired by rou-
tinely processing [ish scraps, erab secraps
and shrimp heads (Anonymous 1939). These
estimates did not include revenues that
could be derived from landing the incidental
catch fram shrimp trawleéra of hecweon
37,500,000 and 40,000,000 1bs (Lunz 1960).
Jones (1959, 195%9b, 1960) examined the
potential of several arveas of the United
States to provide a source of induscrial
fish for the pet food Industry. Flshersen
along the South Atlantic coast of the
Unived States claimed that they could pro=
duce up to & tons of fish daily wvhile
shrimping (Jones 1960). Bcaumariage (1968)
estimared thar1.3million 1bs of fish were
discarded by the Florida shrimp fleet along
the Northeastern coast. BHullis and
Carpenter (1968) estimaced cthat the United
States Atlantic Coast south of Cape
Hatteras has & resource potential of 2,790
million Iba of induscrial Fish annually;
this was more than 300 times the 1968 level
of commercisl fishery production.

Since the 1950"s, {ndustrial Fisheries
have developed in the Gulf of Mexico
{Gutherz et al. 1975, Haskell 1961, Rothmayr
1965), Califormia (Best 1959}, New England
(Edwards and Lux 1958) and Morth Carolina
(Fahy 1966, Wolff 197V2). In general, fish
are canned for pet food or frozen for mink
food and grab pot bait, although other
markets and refining processes are belng
investigated. Holston (1960} explored
porencial markers for induatrial Fiah pro-
ducts and discussed cthe nutricional walue
of fish meal in improving man's diet, and
Beaumariage (1968) examined several (ndus-
trial Fish reduction processcs and compared
results obtained using rrash fish wich
those obtained using other species. Pigott
(1973} presented several experimental pro-
cesses that would enable more efficient
utilization of fishery by-products.
Marriner (1977) deseribed a new process
developed in Colombis that produces blocks
of minced fish from shrimp by-catch. The
fish arve headed and gutted by hand and fed
inta a deboning machine; minced Flesh
recovery is estimated at B0 to 90X,

METHODS

Fishishrimp (heads=-on) ratios were
determined from examination of published and
unpublirhed reporta. Mean rvario escimaces
and associated 931 confidence intervals
(caleuldted either from rav or logarithmi-
cally transformed data) areof little value
to fishery managers because of their vari-
ability (Keiser 1976). ‘Therefore nmedian
fish:shrimp ratic vas computed and its con-
fidence Interval delined as the range
encompassing 350X of cthe individual rarios
(i.e. 25th and 75th percentiles). These
ratios were then sultiplied times shrimp
landings (heads-on) to estimate the amount
of figh caughe during shrisping operations.
Percent utilization of the shrimp by-cacch
wis computed by comparing the quanticy of
fish landed by shrimp trawlers to estimsted
fish catches. The fish landing data wvere
obtained from XNacional Marine Fishery
Service (MMFS). The preciszeness of these
data cannot be determined since NMFS
collected much of the landing statistics



uging telephone surveys. Hence, percent
utilization calculations are only
approxisate.

NORTH CAROLINA

Shrimp Fishery

Shrimp populations are discontcinuous
along the Horth Caroline coascline. The
majority of shrimping is don¢ in sounds and
inlets with very little fishing activity
conducted Inoffshore waters. Pamlice Sound
produces approximately 501 of the state's
shrimp with Core Scund, Bogue Sound,
Beaufort Inlet, Dcracoke Inlet and the
mouthe of the Newse Hiver, Newport River,
Hew River and Cape Fear River being other
arecas of Fishing activity.

Production for 1971-75 fluctuated
between 4.2 and 8.5 million 1bs with average
yearly landings of tmillion lbs (heads-on)
shrimp (Table 1). Brown and pink shriep
comprise the majority of the landings, 62.2
and 26.2%, respectively, with white shrimp
representing less chan 12¥. Might fishing
is legal in North Carolinma wich night=-cime
tishing directed at brown and pink shrimp.
Although better catches of these species
occur at night, brown shrimp, at least, are
also vulnerable to the fishery during the
day (Walff 1972)

The shrimp season opens on January 1.
The pink shrimp fishery generally paaks by
mid=May, while the brown shrimp season
extends from June till late fall. White
shrimp oceur primarily in the vicinity of
the Cape Fear Estuary where they form the
kasis af a fall fishery offshore.

Literature Review

Latham (1931) sampled two shrimp
seasons In Pamlieo Sound te escimate the
incidental catch of the fleet. Fish:shrimp
{presumably heads-on) raties ranged from
2.00:1 to 16.56:1 wich a mean seasonal ratio
of 4.46:1 in 1950 and 2.00:1 4in 1951. He
concluded that an estimated 12 million 1bs
of young Fish were destroyed each vear by
the shrimp trawlers, and that at least one-
half of these were yvoung of commercial
species. Roelofs (1950) sampled Core and
Pamlice Sounds and found considerably lower
ratioe. In Core Sound, ratios ranged from
0.56:1 to 6.67:1 with a mean ratio of
1.99:1; Pamlice Sound was comparable wirh
a méan rvatio of 1.70:1. Tiller (1951)
reported ratios of 6.54 and 8.41 during a
one-day trip to Pamlico Sound in September,
1951. Wolff (1972} as part of a crash fish
survey, also sampléed sheimp catches to
determine fish:heads-on shrimp discard
ratios and caleulated a mean fish:heads-on
shrimp ratio of 5.41:1. Additional ratio
information was recorded by Connell Purvis
(Personal communication) during the Famlico
Sound shrimp survey during fall, 1976.
Estimates of by-cateh in terms of catch-
per-hr are not available for the North
Carolina fishery.

Several reports (Brown and MeCoy,
1969, Fahy, 1965a, 1965b, Wolff 1972) have
been published describing the North Carolina
"trash fishery", a fishery based on figh
caught incidental to fin-fishing activitios

in the Atlantic Ocean between Cape Hatteras
and Bogue Inlet. At the present time, the
crasl (ish flabery [s operating at lower
levels chan previously. Boats have diver-
sifled for flounder and seallop flshing and
trawl as far away as Meszachuserts for
groundfish: previously, boats went further
gouth during the winter or scrap fished.
In 1977, meveral boats scrap Tished

to supply a demand for crab por bait {(Maury
Walff, personal communication, September 9,
1977). The finfish fleet lands at least
some of [ts incidental cacch, while the
shrimp {leet discards the majority of its
by-catch. Fully urilizing the incidental
catch of Norch Carolina may require modifi-
cation of the fishing lawa which presently
restrict the amount of non-{eod fish that
can be landed (Section 0600, Worcth Carolina
Fishing Regulations for Coastal Wacer 1977).

Ratio Estimates

Examinacion of the above studies showa
that fighishrimp ratios were highly wvaria-
ble. Because of the differences in gear
from the 1950's o the present, data before
1960 were excluded from rario estimate
computationsa. Ratios ranged from 0.6:1 to
152.3:1 with day-time ratios consistencly
highar than night=time ratlos (Table 2}.
Wolff (1972) noted that the lower rarios at
night resulted from higher shrimp catches
rather than lower fish catches: shrimp
sccounted for 13.7% of the cateh by weight
during the day compared ta 17.7% by weighe
at night. It {s not possible to allocace
pink, brown and white shrimp catches from
landing records to day or night, therefore,
night and day ratios were pooled to provide
# combined ratio estinste despite night/day
differences. The combinegd e¢stimate from
each study was similar and accovdingly,
data were pooled to provide an overall
median ratlo estimate of 4.1:1 with confi-
dence limica of 1.7 and 15.1. OFf the 62
raties in the peoled sample, 3 ratios
exceaded 100:1 (5%) whereas 9 were batween
20:1 and 100:1 (15%). It appears, there-
fore, thar while racios greater than 100:1
are relacively infrequent, ratios less than
100:1 should be considered represencarive
of the fishery and included., Exclusion of
ratios greacter than 100:1 resulted in a
combined dav/might overall ratio of &4.0:1
with confidence 1limits of 1.7 and 10.5.

Specias Composition of Trawl Samples

Ten species or assemblages of spocies
aceounted for 90.2X of che shrimp by-cateh
with spor, Actlantie croaker, pigfish and
edible flounder comprising 7%.3% of the
total (Table 3). Species composition of
landings was similar to that of the by-catch.
Spot, flounder, Atlantic croaker, weakfish
and kingfish accounted for 96.4% of landings
(Table &) and 72,27 of trawler catches
(Table 3); however, the percentage of
flounder and pigfish in trawl catches dif-
fered greatly from that 4n cthe landings.

By-carch Urilizacion

Shrimp trawlers caught an escimaced
71.2million 1hs of fish between 1973 and
1975; of these, 3.8 million 1bs were report-
edly landed (Table 5). Monthly landings
were highest berween July and October




Table 1. Shrimp (heads-on) and fish landed by shrimp trawlers
in MNorth Carolina between 1971 and 1975. (Source:
North Carolina landings and unpublished NMFS data).

Shrimp Landings (lbs) Percent by Species Fish Landings
1971 brown 5,111,811 66.9

pink 1,926,623 25.2

white 603,550 7.9

TOTAL 7,641,984 %
1972 brown 3,203,846 76.5

pink 793,203 19.0

white 189,948 4.5

TOTAL 4,186,997 *
1973 brown 1,696,660 33.5

pink 1,525,330 30.1

white 1,843,065 36.3

TOTAL 5,065,055 809,282
1974 brown 6,132,690 2.5

pink 21E5,313 25.X

vhite 200,486 2.4

TOTAL 8,458,489 1,308,067
1975 brown 2,578,038 54.3

pink 1,525,330 32.1

white B44 , 482 13.6

TOTAL 4,747,850 1,708,534
1971- brown 18,723,045 62,2
1975 pink 7,895,799 26.2

white 3,481,531 11.6

TOTAL 30,100,375

*Indicates Data not Presently Available



TABLE 2. Median fish:heads-on shrimp ratio and confidence intervals (25th
and 75th percentiles) determined from North Carolina data.

(Source: Wolff 1972)

1970-1971

DAY n NIGHT n COMBINED n
3.3 £ 9.1 = 19.2 16 1.2 = 2.6 < 17.8 19 1.3:2 5:2: £ 17.8 35
2.1 < 8.8 < 19.2 15% 1.2 <2.6 = 17.8 19 13 < 4.9 < 13.6 34%
2.1 = 5.9 = 9.7 p2%k . 1.2 < 1.0 £ 3.8 15%% 1.2 <29 <7.3 27%%

September to October, Pamlico Sound
(Source: Purvis, personal communication)

1976

DAY n NIGHT n COMBINED n
1.5 < 15.6 < 90.1 & 2.2 < 3.0 < 5.7 21 1:9 £:4.0 <15.8 27
1.5 < 15.1 < 26.0 5% 2.0 < 3.7 < 4.3 20% 2.1 £3.9 £ 9.2 25%
1.5 < 8.3 = 15.6 Lxk 2.0 = 3.7 = 4.2 19%% 1.9 < 3.6 < 8.0 235%

Pooled Data

DAY n NIGHT n COMBINED a
2.3 < 9.2 < 30.3 22 1.2 = 3.9 < 23.1 40 17 < 4.1 <15.1 62
2.3 £ 9.2 2 15.6 20% 1.7 £ 3.7 = 11.4 39% 1.7 =< 4.0 < 10.5 59%
1.5 < 5.5 < 9.8 lex* 1.7 < 3.6 < 5.1 34%* 1.5 < 3.6 £ 6.5 S50%*

*# Rarios > 100:1 excluded
% Rarios > 20:1 excluded



Table 3. Species composition and percent by weight in shrimp
catches in North Carolina. (Source: Wolff, 1972).

Percent by Weight

Rank Species of Discard
1 Leiostomus xanthurus (spot) 38.7
2 Micropogon undulatus (Atlantic croaker) 24,2
3 Orthopristis chrysoptera (pigfish) , B.4
4 Paralichthys sp. (2) (Edible flounders) 4.0
5 Cynoscion regalis (weakfish) 3.9
-] (*) {(Inedible flounders) 3.1
7 Lagodon rhomboides (pinfish) 2.8
8 Synodus foetens (inshore lizardfish) 2.0
9 Calamus sp. and Stenotomus sp. (porgies) 1.7
10 Menticirrhus sp. (2) (kingfishes) 1.4

(*) Inedible flounders consisted of blackcheek tonguefish (Symphurus plagiusa),
fringed flounder (Etropus crossotus), windowpane (Scophthalmus aquosus),
spotted whiff (Citharichthys macrops), hogchoker (Trinectes maculatus),
oscellated flounder (Ancylopsetta guadrocellata), and naked sole
(Gymnachirus melas).




Table 4. Species of fish landed by shrimp trawlers in North Carolina,
1973=-1975. (Source: NMFS)
Species 1973 1974 1975 Total Percent
Spot 250,685 412,577 749,882 1,413,144 37.0
Flounder 244,518 198,271 379,794 1,022,583 26.8
Atlantic croaker 163,146 255,596 330,061 748,803 19.6
Weakfish 40,060 123,290 124,674 288,024 745
Kingfish 090,999 70,755 48,596 210,350 35
Bluefish B;151 29,831 36,822 74,804 1.9
Butterfish 1,507 6,453 31,744 39,704 1.0
Pigfish 4,509 4,322 3,940 12,771 0.3
Spanish mackerel 1,213 3,251 360 4,824 0.1
Black mullet 1,700 1,700 <0.1
Spotted seatrout 120 743 630 1,493 <0.1
Blowfish 1,220 1,220 <0.1
King mackerel (12 bad <0.1
Black drum 126 200 228 554 <0.1
Sturgeon 141 142 283 <0.1
Red drum 95 95 <0.1
Sand perch 118 118 <0.1
TOTAL FISH 808,095 1,306,288 1,706,731 3,821,114 100.0%



Table 5.
North Carolina with reported landings.

FISH LANDINGS
{1000's of 1lbs)

ESTIMATED FISH CATCHES
(1000's of 1lbs)

1973 808.1 8610.6 < 20260.2 < 53183.1
1974 1306.3 14379.4 < 33833.9 < 88814.1
1975 1706.7 8071.3 < 18991.4 < 49852.4
1973-1975 3821.1 31061.3 < 73085.5 <191849.6

Comparison of estimated fish catches by shrimp trawlers in

PERCENT OF ESTIMATED FLS
CATCH REPORTEDLY LANDED

4.0%
3.9
9.0

53.22

lﬁaaed on median catch



(Table 6). Although percent utilizacion
of by-catch increased during this cime, an
estimated 95 of the hy-catch was discarded.

SOUTH CAROLINA

Shrimp Fishery

In South Carclina, the major commer—
cinl shrimping area extends from Georgetowm
south to Calibogue Sound., Boats trawl for
shrimp along the coastline out to 3 milas
from shore in depths of 3 to 10 m. In late
summer and early fall some sounds and bays
are usually opened for commercial shrisping.
Nipht trawling is illegal from  September
1 to December 11. Between 1971 and 1975,
shrimp production averaged B.B =million 1lbs
per vear ranging from 7.6 million lbe in
~1974 o 11.0 million lbs in 1971 (Table 7).
White shrimp comprised 74.7X of landings
and brown shrisp 25.3%; pink shrimp
accounted for an inaignificant parc of the
cacch. The shrimp season extends from May
to Decembaer. Large "roe" white shrimp
support the fishery from May to June,
voung-of-the vear brown shrimp from July
to early August, and young-of-che-vear
white shrimp from mid-August to the end of
the season.

Litaratura Review

Comparatively little research has bedn
directed towards the fish fauna of South
Carclina's nearshorewaters. Investigators
have surveyed Sourh Carolina’s escusries
(Curcis, 1971, 1972; Shealy, Miglarese and
Joseph, 1974), the surfzone (Anderson
et al., 1977; Cupka, 1972), the offshore
waters (Barane and Burrell, 1976, Bearden
and McKenzie, 1971, Struhsaker, 1969), and
studied Individual species — Atlantie
croaker (Bearden, 1964), king whicing
(Bearden, 1963), =en trout (Lunz and
Schwartz, 1970) and spot (Dawsonm, 1958).
Anderson (1968), in the 1930"s, identified
and enumerated fish caught in travls during
& survey of white shrimp grounds; catch
rates were presented as the number of fish
caught per hr. Tn the 1940"s, Lunz (1944)
sampled several shrimp trawlers and reported
that 36X of the cetch consisted of "non-
usable fish, crabs, and other scrap”.
Kelser (1976) presented the results of &
2-yr study designed to eacimate the quantity
of fish caught by the shrimp fleet and to
determine the specles composition of the
catch. Fishishrimp (héads-on) ratios
decermined from 280 samples were used to
estimate the ctotal fish catch; catch rates
were presented in terms of kg he-l,

Ratio Escimates

Results of 280 travl samples indicated
that the sedian ratlo varled seasonally —
2.58:1, May to Augusc; 1.20:1, September to
December; confidence limits {25th and 75th
percentiles) were 1.24 to 5.43 and 0.56 to
2.66, respectively. Multiplication of
these ratios times shrimp landings {ndi-
cated that im 1975, 15.9 million 1lbs of
fish were caught by shrimp trawlers.

Fish Cacch Ractes

Catch-per-hr data exhibited wide
monthly variation. 1In Janvary, March,

Aprll, October, and December, fish catches
avaraged 90 lba hr~l, whereas in all other
months, catches averaged over 119 lbs he~l,
Peak catches occurred in May and Rovember.
The wide monthly fluctuvations in cateh=-per=
hr data probably reflect: 1) differences
in the efficlency of different classes of
fishing boatrs, 2) differences in the skill
of wvarious boat captalns In avoiding schools
of fish, 1) non-randem distribution of

fish, and 4) gear podificacions in hottom
line, ner design and flotation (Keiser,

1976).

Spacies Compomition of Trawl Samples

Anderson (1968) and Keiser (1976) pro—
vide informarion on the species composition
of shrimp trawl cacches. Anderson reported
that & families (scimenids, gadids,
clupeids, engraulids, carangids, amd
cynoglossids) represented 93.5% of the
shri=p trawl catch. In Kedser's study, 11
families represented 97.5% of the catch.
In both investigations, sclaenids were the
moat abundant Fish in traw]l samples with
six species of sciaenids comprising 63.93
of trawl samples during the shrimping
season; menhaden, catfish, cownose rays and
Spanish mackerel asccounced For 18.0% (Table
a).

Fish Landings by Sovuth Carclina Trawlers

Annual fish landinge by Sourh Carolina
shrimp trawlers ranged from 210,706 to
356,528 1bs between 1973 and 1975. Land-
ings were generally highest berween July
and Occober (Table 9). Monthly landings
ranged from a high of 69,791 1bs in
September 1973, toa low of 615 lhas in April
1974. Hingfish, flounder and spor were
predominant species in landings comprising
84.9% of the J=yr total (Table 10).

By=catch Utilication

Of an estimated 39.7 million lbs of
fish caught by shrimp travwlers between 1973
and 1975, 0.8 millicn 1bs or 2X of che
catch was reportedly landed (Table 11).
Ueilization of some species approached 50X
(Table 12). The small slze of spot and
croaker explains their not being landed;
whireas markecable mackerel were discarded
for lack of selsction by fishermen and/or
buvers. At che present time, most fish
utilized are sold in the round for direct
human consumptlon. Any significant incérease
in urilizacion would require processing of
industrial-sizre figh.

GEORGIA
Shrimp Fishery

Shelmp trawling ls conducted along the
entire Georgla coastline from the sounds
and bays to 5 to 7 miles offshore. Some
bays and sounds are open from September 1
to December 31, but night travling for
ghrimp is 1llegal. Between 1971 and 1973,
shrimp production averaged 8.1 milliom lbs
{heads-on) per year ranging from 7.4 million
1bg in 1972 eo 9.1 million 1ha in 1971 (Table
13). White shrimp comprised 85I of land-
ings during this period, and brown shrimp
the remaining 15%. The shrimp season
extends from Junme to December with



TABLE 6. Pounds of fish landed monthly by shrimp trawlers in North Carolina,
1973-1975., (=) Indicates none landed. (Source: NMFS)

1973 1974 1975
Jan - 8,900 =
Feb a 3,500 -
March = 4,056 =
April - 14,619 393
May 21,218 65,554 78,171
June 45,529 75,619 54,781
July 87,089 89,510 107,763
Aug 93,752 285,783 185,763
Sept 166,657 375,598 228,662
Oct 300,594 311,059 1,002,571
Now 93,995 73,869 48,971
Dec 448 1,459

TOTAL 809,282 1,308,074 1,708,534
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Table 7. Shrimp (heads-on) and fish landed by shrimp trawlers
in Scuth Carolina between 1971 and 1975. (Source:
South Carolina landings and unpublished NMFS data).

Shrimp Landings (1bs) Percent by Species Fish Landings (1bs)
1971 brown 23 753,25) 25:.73

pink

white B,207,147 74.9

TOTAL 10,960,398 *
1972 hrown 2,246,790 27.3

pink

white 5,989,195 12.7

TOTAL 8,235,985 *
1973 brown 1,719,267 20.4

pink

white b,706,653 79.6

TOTAL 8,425,920 356,528
1974 brown 2,077,977 27.5

pink

white 5,490,009 72.5

TOTAL 7,567,986 210,706
1975 brown 2,380,937 26.4

pink

white 6,641,873 73.8

TOTAL 9,022,810 257,178
1971~ brown 11,178,222 25.3
16975 pink

white 33,034,877 4.7

TOTAL 44,213,099

*Indicates Data not Presently Available



Rank

10

Tahle 8.

11

Species composition of South Carolina shrimp trawl samples

May to December 1974 and May to mid-August 1975.

Species

Leiostomus xanthurus (spot)

Brevoortia tyrannus (Atlantic menhaden)

Micropogon undulatus (Atlantic croaker)

Stellifer lanceolatus (stardrum)

Menticirrhus americanus (Southern kingfish)

Arius felis (sea catfish)

Cynoscion regalis (weakfish)

Rhinecptera bonasus (cownose ray)

Scomberomorus maculatus {(Spanish mackerel)

larimus fasciatus (banded drum)

TOTAL PERCENT

Percent by Weight
of Discard

40.2
10.3
B.8

5.0

81.9
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TAELE 9. Pounds of fish landed monthly by shrimp trawlers in South Carolina,
1973-1975, (=) Tndicates none landed. (Source: NMFS)

1973 1974 1975
Jan = = =
Feb B . -
March R = =
April = 615 =
May 8,191 18,390 32,979
June 33,543 10,785 29,148
July 41,252 48,953 49,137
Aug 57,879 38,480 16,648
Sept 61,005 38,098 39,418
Oet 69,791 38,078 36,770
Now 45,666 155103 34,514
Dec 39,201 2,004 8,564

TOTAL 356,528 210,706 247,178
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Table 10. Species of fish landed by shrimp trawlers in South Carolina,
1973-1975. (=) Indicates none landed. (Source: NMFS)
SPECIES 1973 1974 1975 TOTAL PERCENT
Kingfish 193,419 109,119 92,756 395,294 48,54
Flounder 74,406 45,036 58,411 177,853 21.84
Spot 58,880 23,742 36,003 118,625 14,56
Shark 16,069 24,209 31,054 71,332 8.76
Spotted seatrout 4,683 656 8,229 13,568 1.66
Spanish mackerel 2,094 632 8,049 10,775 1.32
Atlantic croaker 2,339 3,346 3,280 2.015 1.11
Menhaden 2 1,585 5,738 7,323 0.90
Pompano 3,568 109 1199 4,876 0.60
Fed drum B20 = 1,336 1,956 0.24
Atlantic sheepshead 350 1,342 50 1,742 0.21
Blackdrum = 495 500 995 0.12
Gray seatrout 50 i 5713 623 0.08
King mackerel = 234 - 234 0.03
Bluefish - 142 - 142 0.02
Sturgeon - 59 N 59 0.0l
TOTAL FISH 356,528 210,706 247,178 814,412 100.00%
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TABLE 11. Comparison of estimated fish catches by shrimp trawlers in
South Carolina with reported landings.

FISH LANDINGS ESTIMATED FISH CATCHES PERCENT OF ESTIMATED FISH

(1000's of 1bs) (1000's of 1bs) _CATCH REPORTEDLY LANDED!
1973 356.5 6951.2 < 14642.2 < 46060.9 2.4%
1974 210.7 8031.0 < 9081.6 < 36507.0 2.3
1975 247 .2 7338.0 < 15948.9 < 33434.0 1.5
1973-1975 814.4 22320,2 < 39672.7 <116001.9 2.0

e

IEaaed on median catch



TABLE 12. Comparison of estimated catches and reported landings for selected
species caught by South Carolina shrimp trawlers between 1973 and 1975.

PERCENT IN ESTIMATED TOTAL ESTIMATED CATCHES REFORTED LANDINGS % UTILIZATION
CATCHES FISH LANDINGS OF SELECTED SPECIES OF SELECTED SPECIES
(1000's of 1lbs) (1000's of 1bs) (1000's of 1bs)

Edible Flounders 1.0 39672.7 3971.7 177.8 44 . 8%
Kingfish 5.0 39672.7 1983.6 395.3 19,9
Spanish Mackerel 2.1 39672.7 833.1 10.8 1.2
Spot 40.2 39672.7 15948, 4 118.6 0.7
Atlantie erocaker 8.8 39672.7 3491,2 9.0 0.2

81
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Table 13. Shrimp (heads-on) and fish landed by shrimp trawlers
in Georgia between 1971 and 1975. (Source: CGCeorgia
landings and unpublished NMFS data).

Shrimp Landings (1bs) Percent by Species Fish Landings (1lbs)
1971 brown 1,152,835 12.7

pink

white 7,909,838 87.3

TOTAL 9,062,673 *
1972 brown 1,704,196 23.0

pink

white 5,697,957 77.0

TOTAL 7,402,153 *
1973 brown 608,157 s

pink

white 7,838,021 92.8

TOTAL 8,446,178 382,745
1974 brown 1,414,905 19.2

pink

white 5,963,370 BO.B

TOTAL 7,378,275 313,831
1975 brown 1,295,992 15.8

pink

white 6,920,444 84.2

TOTAL 8,216,436 372,941
1971~ brown 6,176,085 15.2
1975 pink

white 34,329,630 B4.8

TOTAL 40,505,715

*#Indicates Data not Presently Available



overwintered "roe" white shrisp fished in
June, youngeof=the=year brown shrisp in
July and August, and young=of-the=year
vhice shrisp in autus=n.

Literature Review

Anderson (1968) reported on fish
caught Incidental to a white shelmp survey
conducted between 1911 and 1935 in Georgia's
inshore and of fshore waters. The Bureau of
Commercial Fisheries at Brunswick, Georgia,
surveved the fish of the beachfront and
marsh in the mid-1960's (Jorgensen and
Miller 1968, Miller and Jorgensen 1969).
Knowlton (1972) conducted a survey of fish
caught incidental to shrimping operarions
between 1969 and 1971, Hoese (1973)
reported on a trawl study conducted on the
central Georgla inshore continental shelf
and adjacent Doboy Sound from 1966 to 1967.
Mshood et al. (1974a, 1974b, 1974c, 1974d)
inventoried estuarine and inshore oceanic
vaters of Ceorgla ueing trowls, selnes, and
gill néts from October 1970 to September
1971.

Ratio Escimates

Knowleon (1971) prements the most
recent by-catch information of the Georgla
ahrizp fleet. Flehiheads-on shrimp ratios
were calculared for 195 trawl samples from
Enowlton's raw dats. Hacios ranged from a
low of 0.11:1 to a high of 49500:1; the
latcer refulted froma catch containing 495
lba of fish and 0.01 1bs of shrimp. Eleven
ratios (5.63) exceeded 20:1 with 723 of
high ratios occurring on the first tow of
the day. HBecause subsequent tows by the
pame boat had ratics less than 20:1, the
high ratios were considered not to be
representative of the shrimp [leet and were
excluded from racio calculacionsa.

Ratios varied greatly from year-co-vear
and from month-to-month. In general f[ish:
heads-on shrimp rvatios were more varfable
in 1970 chan in 196% (Figure 1). Monthly
mean ratios ranged Erom 1.2:1 to5.4:1with
one exception, December, 1969, vhich was
basad en only ene mample (Table 14).
Enowlton analyzed his daca by reglons
corresponding to the threes NMFS stacistical
districes, however, my analysis of maan
ratios calculated from each distriet
revealed no statiatiecal differences among
mann ratics. This suggests thac one tacla
estimate is adequate for the entire Georgla
coastline,

Tha distribution of the ratios waa
mitkedly skewed (Figure 2), and the daca
wara logarithmically transformed to obrtain
& more nomal distribution (Figure 3). A
mean ratio of 2.55:1 with 95X confidence
limics of 0.33:1and 19.54:]1 was caleulated
from the log-transformed data. The madian
of 184 ratios wam 2.56:1 with confidence
limics of 0.98:1 to &4.43:1. Expansion of
the median racio reveals that In 1975 an
estimared 2]l miilion lbe of fish were caught
by shrimp trawlers incidental to shrimping
activities.

Fish Catch Ratea

Knowlton, Anderson, and Hoese pre-
sented their findings as catch-par-unmic
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effort {cpue). Anderson reparted that the
nuzber of £ish hr-l increased gragually
from a low of EDQ te 200 fish hr™* inm
February and March to approxisately 2400 in
Hovesher and December. Mpowlton's cpue
rates are more variable. Catch rates were
highest in May, 250 lbs hr=1 decreguing to
140 1bs hr~! in June to A0 1bs he™' in
October and again increasing ta 200 lbs
he! in November: overall cpue for the study
averaged 128.7 1bs he™!. 1In an earlier
atudy, Hoese (1973) reported that catches
with a &0 fr balloson shrimp trawl cowed for
1020 min along the beach averaged 180 lbs
of fish he=l with two catches excesding 500
ibs hr™l. These rates are congiderably
higher than those reporced by Knowlton.
Hoese's data, however, cannot be compared
directly to Knowlton's as 1) Hoese did not
fish his gear in a commercial manner and
2) Hoese didnort indicare monthly wariacion
in epue data.

Az part of a statewide survey of
éatuarine and Inshore waters, Mahood et al.
{1974a, 1974k, 19T4c, 1974d4) sampled close
inshore oceanic waters wicth s 40 ft flat
phrimp travl for a 1 yr period. #Anoverall
average of cpue for the cosBt WAR AOE pro—
vided, buc yearly cacch rares ranged from
23.5% 1bs hr !l in the Norchern Sectien to
41.2 1bs hr™! in the Southern Sector.
These cacch rates are considerably lower
than thore published by either Knowleon or
Hoene,

Species Composiltion of Trawl Samples

Anderson 1968, Dahlberg and Odum 1570,
Hoeae 19731 and Enowlton 1971 providse
informarion on apecies composition of near-
shore waters. These studies cannot be
directly compared as Knowlton's data were
presented as percent by welght whereas
bocth Hosse's and Anderson's are in terms
of percent by numbar (Table 15). The
samples were quite similar at the family
level., Sclaenids were the prodominant
family in the four studies comprising
betwean 63.5 and 72.5X of the toctal catch.
Many of the apparent differences in rank-
ing predominant species may be artribured
te differsnces in dara presencation.

Hoese nated several differences berween
his findings and those of other srudies:
1) Anderson caught fewer Symphutus plagiusa
but relatively more Etropus crossotusg

2) Anderson caught large numbars of
Chloroscombrus chrysurus in cutside vacers
"purhnpil indicating a greater abundance at
that time"; and 3) Anderson as well as
Dahlberg and Odum commonly found Arius
felis in the catches which was taken only
occasionally by Hoese.

Fiah Landings by Georgla Trawlars

Annual fish landings by Georgla shrimp
boars have [luctuated becween 313,831 and
382,735 lbg during the last thres years
(Table 16). Momthly landings for the
shrimping season ranged from 30,942 to
80,854 lbs; highest landings occurred
between September and November. Kingfish
and flounder were the predominant species,
together comprising B1% of the 3 year land-
ings, whereas "industrisl fish" represented
less than 1% (Table 17).
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TABLE 14. Average monthly fish:heads-on shrimp ratio estimates in Georgia
and associated 95X confidence intervals (t 45 standard deviations)
calculated from log)q transformed data; ratios greater than 20:1
excluded from computations.
YEAR MONTH =t ps5s MEAN +t‘n5s MINIMUM MAXTMUM n
RATIO RATIO
1969
August 12 1.40 16.85 0.26 8.11 13
Sept 0.20 1.19 6.96 0.23 11.55 31
Oct
Nov 0.47 1.81 6.98 0.76 6.21 9
Dec 0.87 1
1970
July 0.89 5.37 32.32 0.75 18.00 23
Aupust 0.51 4.16 34.02 0.11 15.30 33
Sept 0.52 3.59 25.00 0.36 17.60 25
Oct D.59 3.05 15.75 0.67 9.62 22
Nowv 0.53 2.71 13.96 0.73 10.50 12
Dec 0.22 1.18 6.37 0.26 6.30 14
1971
Jan 1.51 1
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15. Comparison of the 10 most abundant species {n trawls sampled in
Georgila.

Species composition of Georgia shrimp trawl samples from July 1969 to June
1971 (Source: Knowlton, 1972)

RANK SPECIES PERCENT BRY WEIGHT
OF DISCAED

I Leiostomus xanthurus 28.0
2 Micropogon undulatus 20.9
3 Menticirrhus spp 8.9
& Brevoortia tyrannus 7.0
5 Cynoscion regalis 6.9
6 Stellifer lanceolatus 4.6
7 Dasvatis spp 3.6
8 Arius felis 3.3
9 Larimus fasciatus 3.2
10 Trichiurus lepturus 2.8
Total Parcent 89.2

Species composition of Georgia trawl samples between August and December,
1965, and January, June, and July, 1966 (Hoese 1973)

=

RANK SPECIES PERCENT BY NUMBER
¥ Stellifer lanceolatus 47.3
2 Anchoa mitchelli 29,2
3 Micropogon undulatus 6.6
4 Symphurus plagiusa 5.2
3 Cynoscion regalis 4.9
6 Bairdiella chrysura 1.4
7 Menticirrhus americanus 1.4
8 Lelostomus xanthurus 1.1
9 Cynoscion nothus 0.8
0 Irichiurus lepturus gg

Total Percent

=l

Species composition of Georgia trawl samples from January to December,
1931-35 (all months and years combined) (Anderson 1968)

RANK

SPECIES PERCENT EY NUMBER

[

L= = - R I = O W - R PLR LT

Stellifer lanceolatus 3
Micropogon undulatus 1

Leiostomus xanthurus

Menticirrhus spp

Chloroscombrus chrvsurus

Cvnoscion regalis

Brevoortia spp

Bagre marinus

Etropus crossotus

Trichiurus lepturus

Total Percent 8

L I R o e = R T

B R P W WD O )~ O OO
e -
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TABLE 16, Pounds of fish landed monthly by shrimp trawlers in Ceorgia,
1973-1975. (-) Indicates none landed. (Source: NMFS)

1973 1974 1975
Jan 3,049 7,265 4,455
Feb 2,015 - 5,088
March 4,868 = 4,763
April 6,173 13,845 1,913
May 8,264 26,344 32,515
June 37,756 30,942 35,717
July 40,395 38,208 46,649
Aug 51,157 31,708 27,665
Sept 80,854 42,902 57,986
Oct 53,844 48,248 53,578
Nov 57,407 36,356 62,578
Dec 36,953 38,013 40,034

TOTAL 382,735 313,831 372,941
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TABLE 17. Species of fish landed by shrimp trawlers in Georgia, 1973-

1975. (=) Indicates none landed. (Source: NMFS)
SPECIES 1973 1874 1975 TOTAL PERCENT
King fish 216,607 189,903 221,530 628,040 58.72
Flounder 77,304 74,340 39,988 241,632 22.59
Spotted seatrout 24,413 14,467 26,079 64,959 6.07
Spot 33,937 16,368 8,925 59,230 5.54
Atlantic croaker 14,679 8,388 4,104 27,171 2.54
Atlantic sheepshead 5,205 7,022 5,525 17,752 1.66
Red drum 1,453 1,795 8,302 11,550 1.08
Spanish mackerel 4,755 235 3,130 10,140 0.95
Black drum 4,048 857 il 4,905 0.486
Gray seatrout 200 - 2,137 2,337 0.22
Sturgeon - 436 333 769 0.07
Catfish - - 489 489 0.05
Bluefish - - 399 399 0.04
Uncl. industrial/bait fish 144 - - 144 0.01
TOTAL FISH 382,745 313,831 372,941 1,069,517 100.00%



By=carch Uecilizacion

0OF an estimated 61.5 million 1h& of
fish caught berween 1973 and 1975, 1.7% were
reportedly landed (Table 18) . Although the
proportlon of scisenide in the cacches
(72.5%) (Table 15) approximiated that in the
landing=s {73.61 ) (Table 17), there were somu
striking differences at the specles level.
Croaker, for emample, accounted for only
2.5% of the landings, but 20.9Tof che fish
caupht, wharaas kingfish accounced for S8.7%
of landings, but only B.9% of catches. The
percentage of bothids in landings is far
greater than that in cacches. Acomparisen
of estimared cactches by specles to actual
lamdings {Table 19) show that flounder hawve
the highest rate of utilization (32.73%)
followed by kingfish wicth 11.5%. Croaker
and spoc, alchough predominant in caccheas
(48.9%) account for less than 9% of land=
ings. Market acceptability especlally
interspecies size differences probably
éxplaing the differearial selectivity by
fishormen for those spocies.

FLORIDA

Shrimp Fishery

Shrimping along the eastc coast of
Florida (Florida Keys excluded) is
restriceted to areas north of Fr. Plerce
Inler; further mouth, the continental shelf
becomes too narrow and che bottom is mot
sultable for trawling. Shrisp landings
have remained relatively conatant during
the lazc five vears, ranging from 2.6 mll-
liom pounds in 1975 o 4.3 millien pounds
in 1972 (Taoble 20). Betwaen 1971 and 1975,
white shrimp comprised 77.2% of total
shrimp landings, brown shrimp: 22.4% and
pink shrimp: 0.5%. Night trawling is
11legal in all counties bordering the
Atlantic except during the months of June,
July and Auguat.

Literature Beview

By-eatch information pertaining to the
norcheast coast of Florida iz limited to
three studies (Anderson, 1968, Beavmariage,
1968, and Siebenaler, 1952). Joyce (1965)
described the fishery of the northéastern
coast of Florida and the resvlts of a
biological survey conducted berween 1961
and 1962; however, no by-catech information
was Included in the report. Anderson and
Gehringer (1965) described rhe fishery of
the Cape Canaveral areaj by-cateh Informa—
tion presented was based an the 1930's
rurvey by Andereon later publishad in
Anderson (1968).

Ratlo Estimabes

Siebennler (1952) sampled boats at
Mayport and Key West, Florida between March
ond Nowvember 1951, to decermine the amount
of "usable trash” caught by shrimp boats.
Information obtained from sampling at
Mayport was wsed to derive estimates for
the east coast of Florida. "Usable trash”
wag defined ag shrimp heads, undersized
ghrimp, fish, and cruscaceans other than
ghrimp. The fish component of the “trash
fraction” im Mayport averaged 50.37%,
ranging from 40.9% in November to 60.2% in
May. The overall racio of “trash":shrimp
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(heads=aff) was approximately 6:1. Thia
corresponds to a Fishishrimp (heads-on)
ratio of 3.8:1. Siebenaler escimated that
13.7 million lbs of usable trash was caught
by the Northeast Flerida shrimp fleet in
1951.

Fish Catch Rates

There ia wary lictle infarmacion per-
taining to catch rates of incidental species
by Florida trawvlers. Siebenaler estimated
that daily catches of shrimp travlers ranged
from a high of 732 1bs of fish dav™! in May
to a low of M4 1bs dly'1 in September.
Anderson's (1968) Iea:ly average catch rate
was 2700 £ish hr™" ranging from approxi-
mately 200 fish hr~} in April, May and June
o 4500 co 5500 fish hr " between October
and Novenmber.

Species Composition of Trawl Samplea

Siebenaler reported that at Maypore,
whiting, blue crabg, flounder, Spanizh
mackerel, apot, bluefish and pompanc were
tha predominanc species caught by trawlers.
Catches of game and commercially exploired
fiash species were highest in May, comprias-
ing 6.7% of rthe trawl cateh of fish and
shrimp and lowest in September, 0.93, Ko
information was published perraining to the
relative proportion of each species in the
samples. The only other study that included
catch composition information i from che
1930's (Tahla 21). The family Sciaenidae
was the largest componsnt of the cateh com-
prizing berween 47.1% in December toe 79.8%
in July. Carangids comprised 16.5% of
yearly samples and were more abundant in
Oerober, December, January, April and May
than at other times af the year. Ariidae
rapresented 4.6% of yearly catches compris-
ing between 0.4% of the catch in May to
B.7X in January.

In addition to the fishery for
Fenacus, g rock shrimp fishery has recently
developed at Cape Canaveral, Florida
{(Kennedy et al., In press). Important
compenents of the by-cateh of this fishery
include scallops and portunid crabs
(Kennedy, personal communicacion).

Fish Landings by Florida Trawlers

Of an ascimated 13.4 million lba of
fish caught incidental to shrimping in 1974,
approximately 980,000 1bs (7.2X) was landed
(Table 22). Kingfishand flounder comprised
B3.5% by weighe of fish landed and scinenids
AR 8 group, 70.5% (Table 23).

DISCUSSION

Ratios determined from shrimp trawl
catches in Morth Carolina were more varia-
ble than those caleulated from catches in
South Carolina, Georgla and Florida (Table
26). Examination of fishing activities may
offer an explanacion for the wider varia-
tion in North Carolina: 1) fish catches
may be more varlable in sounds than in
nearshore waters —— 30T of North Carolina
production comes from Pamlico Sound in
contrast to other states where fishing ia
conducted generally within 1 te 3 miles of
shore; and 2) the pink shrisp by-catch may
be more variable than thoze of the white
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TABLE 18. Comparison of estimated fish catches by shrimp trawlers in
Georgia with reported landings.

FISH LANDINGS ESTIMATED FISH CATCHES PERCENT OF ESTIMATED FISH
(1000's of lbs) (1000's of 1bs) CATCH REPORTEDLY LANDED!
1973 382.7 8,277.2 < 21,622.2 < 37,416.6 1.8%
1974 313.8 7,230.7 < 18,888.4 < 31,800.4 1.7%
1975 372.9 8,052.1 < 21,034.1 < 32,685.8 1.8%
1973-1975 1069.4 23,560.0 < 61,544.7 < 101,902.8 1.7%

lﬂasad on median estimated catch.



TABLE 19. Comparison of estimated catches and reported landings for selected
species caught by Georgia shrimp trawlers between 1973 and 1975.

PERCENT IN ESTIMATED TOTAL ESTIMATED CATCHES REPORTED LANDINGS % UTILIZATION
CATCHES FISH CATCHES OF SELECTED SPECIES OF SELECTED SPECIES
(1000's of lbs) (1000's of 1bs) (1000's of 1bs)
Flounders 1.2% 6l,544.7 738.5 241.6 32.7%
Kingfish 8.9% 61,544.7 5,477.5 62B8.0 11.5%
Spot 28.0% 61,544.7 17,232.5 59.2 0= %
Atlantic eroaker 20.9% 61,544.7 12,362.8 21.2 0.2%

LE
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Table 20. Shrimp (heads-on) and fish landed by shrimp trawlers
in Florida berween 1971 and 1975. (Source: Florida
landings and unpublished NMFS data).

Shrimp Landings (1lbs) Percent by Species Fish Landings (1lbs)
1971 brown 746,560 22.4

pink

white 2,578,347 717.6

TOTAL 3,324,907 *
1972 brown 570,589 13.2

pink

white 3,749,907 B6.8

TOTAL 4,320,496 *
1973 brown 478,816 17.0

pink 7,121 0.3

white 2,327,558 82.7

TOTAL 2,813,495 *
1974 brown 1,463,084 41.4

pink 6,187 0.2

white 2,068,892 58.4

TOTAL 3,538,163 979,517
1875 brown 458,381 L7.5

pink 47,588 1.8

wvhite 2,117,464 80.7

TOTAL 2,623,433 *
1971-  brown 3,717,430 22.4
1975 pink 60,896 0.4

vhite 12,842,168 TTng

TOTAL 16,620,494 *

#Indicates Data not Presently Available
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TABLE 21. Principal fish comprising the white shrimp by-catch of
the northeastern coast of Florida, 1931-35 (Source:
Anderson 1968).

Species Parcent
(by number)
Star drum 28.47%
Atlantic croaker L7.5
Atlantic bumper 10.1
Silver seatrout 9.6
Kingfish 7.3
Spot 5.7
Sea catfish 4.5
Moonfish 4.1
Banded drum 1.6
Gaffrtop catfish 1.2

Total 90.0%



30

Table 22. Comparison of estimated fish catches by shrimp trawlers im
Florida with reported landings.

FISH LANDINGS
{(1000's of 1lbs)

1973 »
1974 979.5
1975 *
1973=-1975 *

ESTIMATED FISH CATCHES PERCENT OF ESTIMATED FISH
(1000's of 1bs) CATCH REPORTEDLY LANDED!
10691.3 5
13445.0 7.3%
99690.4 s
34105.3 &

lBased on median catch

*No landing data available
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TABLE 23. Speciles of fish landed by shrimp trawlers on the east coast of
Florida, 1974. (Source:; NMFS)

SPECIES TOTAL POUNDS PERCENT
Kingfish 662,014 67.58
Flounder 156,382 15.96
Bluefish 31,740 3.24
Gray seatrout 20,480 2.09
Spanish mackerel 7,000 0.71
Spotted seatrout 3,104 0.32
Amberjack 2,700 0.28
Atlantic croaker 2,685 D.28
Spot 2,528 0.26
Food fish (unclassified) 8,440 0.386
Industrial/bait fish 32,464 B.42

TOTAL 979, 517 100.00%



Table 24. Estimated fish catches of
between 1973 and 1975

the

commercial shrimp fleet for the South Atlantie Region

Median Fish/Heads-on Shrimp Landings Estimated Fish Catches Fish Landings
State Shrimp Ratios n (1000's of 1bs) (1000"s of 1lbs) (1000's of 1lbs)
North Caralina Pgg Psn Pgg 50 1B271.4 73108.5 3821.1
1.7<4.0<10.5
South Carolina 1.2<2,6<5.41/ 280 25016.7 39672.7 814.4
0.6<1.2<2.72/
Georgia 1.0<2.6<4.4 184 24040.9 1544, 7 1069. 4
Northeastern
Florida 3.8/ 4/ 8975.0 34105.0 3000.0°/
TOTAL 208430.9 B704.9
Yearly Average 69477.0 2901.6

;ﬁﬁedian Ratio = May to August

Median Ratio - September to December
BIHEHH Ratioc
ﬂfn Unknown

IIIrEsr.imar.ed

4



or broun shrisp [isheries == North Carolina
iz the only srate in che region wich
fishery directed at pink shrisp.

The medlan ratio values calculsced
from available data suggest that the
by=catch of trawlers fishing in the South
Atlantic Repgion is less than that of simi-
lar boats fishing in the Gulf of Mexico.
Juhl (1974) reported chat in che Gulf of
Mexlco, flshiheads-on shrimp ratios ranged
from &.1:1 to 20.0:1. He uwsed an average
ratlo of 10.0:1 to escimare annual {nci-
dencal figh cacches on shrimping grounds.
Chittenden and McEachran (1975) calculated
a racio of 11.35 volumes of discard
(approximataly 90X fish) to 1 velume of
shrimp (heads-off) from 60 shrimp=trawl
catches; 951 confidence limits were 9.7:1
and 13.0:1. The overall fishishriep
{heads-off) ratic wvarn approximacely 10.0:1.
This corresponds to a fish:shrimp (heads-
on} ratio of approximately 6.2:1,

Fish:shrimp (heads-on) ractios ranged
from o low of 1.2:1 during part of the
shrimping season {n South Carclina to a
high of 4.0:1 in North Carolina. Using
data assesbled during rhis invescigarion,
I estimate that the shrimp fleet dn the
South Atlantle Reglon eaught an average of
69.5 million lbs of fish per year from
1973 through 1975 (Table 24). This
wvas approximately 24 times the average
vearly landings for chis period (2.9 mil-
lion Ihs}. At the present time, only food
fish for which there fs a traditional
market (e.g, whole or filets) are landed
and tha remainder of the by-catch, which
porentially could be markeced as minced
fish or meal, is discacded.

Preaently only North Carolina has
facilicies for processing induscrial-size
fish. Lock of processing faciliclesn, how-
ever, is not the only factor preventing
increased utilizacion of the resource.
On-board reduction of fish was propoged as
garly as 1950 (Baughman 1950) and more
tecently, Ceorgla’s Sea Grant Program has
investigated this possibilicy (5.A. Vaezey,
D.V.M., personal commmication; Decesber
21, 1978). Another factor s the tradi-
tional preference by shrimpers for the
higher-priced penaeid shrimp. In fact,
reduction plants in the Gulf of Mexico are
supplied by a Ffishing fleect which is inde-
pendent of cthe shrisping fleet (Cutherz,
ot al. 1973) because the price paid to
shrimpers for incidental speocies failed to
provide them with sufficlent incentive to
land a dependable supply of fish.

The biggest problem may be ensuring a
year-round supply of [ish for the proces-
ging plante. The few crawls made during
non-shrimping monchs (Anderson 1968; Kaiser
1976; Enowlton 1972) appear to indicate
that the largest biomass of fish coincides
with the shrieping season. Detailed sur-
wveys must be made to determine the seasonal
nature of the nearshore fishery resource.

Increasing the use of blue erabs, vhich
at times comprise a large part of shrimp
trawler catches, offers anocher possibilicy
for increasing shrimp trawler landings.
The guantity of blue crabs caught by
travlers is not known. Attempts to
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gquantlfiy blue crab cacches in South Carollina
e=ploying mecthods used ro sample the fish
by=catch were unsuccessful (Keiser 1976).
The gquantity of blue crabs landed in South
Carolina depends on market price and the
inclination of the individual shrimper;
ofren large quancicies of markerable crabs
are shoveled overboard (R. K. Kelser, Jr.,
personal observation). GShri=mp travlers
account for only o small part of the total
blue crab landings (Table 25)}. The land-
inge attriburable te shrimp travlers
varied considerably from state to state;
in Georgia, cravlers accounted for more
than L1E of 1975 landings compared to less
than 0.1% of Souch Carolina landings. In
genaral , cthe relatcive amount of blue crabs
landed by shrimp trawlers has declined
during the peried 1973 to 1975,

Several differences between the Culf
of Mexico and the South Atlantic Regiom
suggest that ¢ may not be wise to develop
an induserial flear to explofic nearshora
fishery resources. In the Gulf of Hexico,
the shrimp and Industrial fishery resource
extend much further offshoré and are to
sope extent independent bacause Flshing
accivicies do not oceur in close proximicy
te shrimp and sciaenid pursery areas. 1In
concrast, along the South Atlantic coast,
the shrimp fishery is conducted within &
miles of shore and overlaps the sciaenid
resource. Furthermore, Hoese (1973) doubted
that the nearshore regionm would provide
sufficient quanticries of fish te support
profitable harvesting operactions. He
noted that catch rates cloge to the beach
in Geargia with a 40=ft balloon shrim
trawl only twice exceeded 500 1lbs he™ and
averaged 180 lbs he™': catch rates in the
sounds were twice those of inshore waters,
bur fishing chere would desrroy large num—
bers of juvenila ghrimp. Hoese's average
catch rates were higher than those deter=
mined by Knowlton, 120 1lbs hr™*, for the
Ceargia commercial shrisp fleer, but lowe
than that estimated by Keiser, 272 lba hr™
for the South Carclina shrimp flect.
Knowlton (personal commmication, Septesber
2, 1877} indicared that his dacta probably
represented the lowest estimates of fish
eatch rates for shrimp trawlers. Neverthe=-
less, catch rates from his study are
considerably below those of 1209 lba he=t
estimated for the industrial fish fishery
of the Gulf of Mexico (Rothmayr 1965). 1In
conclusion, it seems that increasing fiah-
ing production in the South Arlantic Region
should focus firet on wtilizing shri=p by=
catch before encouraglng dévelopmeént of a
separate industrial fishery.
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