31

NOAA Technical Report NMFS 31

Shark Catches
From Selected Fisheries
Off the U.S. East Coast

July 1985

U.S. DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration
National Marine Fisheries Service



NOAA TECHNICAL REPORTS NMFS

The major responsibilities of the National Marine Fisheries Service (NMFS) are to monitor and assess the abundance and
geographic distribution of fishery resources, to understand and predict fluctuations in the quantity and distribution of these
resources, and to establish levels for their optimum use. NMFS is also charged with the development and implementation of
policies for managing national fishing grounds, development and enforcement of domestic fisheries regulations, surveillance of
foreign fishing off United States coastal waters, and the development and enforcement of international fishery agreements and
policies. NMFS also assists the fishing industry through marketing service and economic analysis programs, and mortgage in-
surance and vessel construction subsidies. It collects, analyzes, and publishes statistics on various phases of the industry.

The NOAA Technical Report NMFS series was established in 1983 to replace two subcategories of the Technical Reports
series: “‘Special Scientific Report—Fisheries” and “Circular.” The series contains the following types of reports: Scientific
investigations that document long-term continuing programs of NMFS; intensive scientific reports on studies of restricted
scope; papers on applied fishery problems; technical reports of general interest intended to aid conservation and management;
reports that review in considerable detail and at a high technical level certain broad areas of research; and technical papers
originating in economics studies and from management investigations. Since this is a formal series, all submitted papers receive
peer review and those accepted receive professional editing before publication.

Copies of NOAA Technical Reports NMFS are available free in limited numbers to governmental agencies, both Federal
and State. They are also available in exchange for other scientific and technical publications in the marine sciences. Individual
copies may be obtained from: U.S. Department of Commerce, National Technical Inforination Service, 5285 Port Royal Road,
Springfield, VA 22161.



) ATMOS&,
< QA

NOAA Technical Report NMFS 31

Shark Catches
From Selected Fisheries
Off the U.S. East Coast

July 1985

U.S. DEPARTMENT OF COMMERCE

Malcolm Baldrige, Secretary

National Oceanic and Atmospheric Administration
John V. Byrne, Administrator

National Marine Fisheries Service

William G. Gordon, Assistant Administrator for Fisheries



The National Marine Fisheries Service (NMFS) does not approve, recom-
mend or endorse any proprietary product or proprietary material men-
tioned in this publication. No reference shall be made to NMFS, or to this
publication furnished by NMFS, in any advertising or sales promotion
which would indicate or imply that NMFS approves, recommends or
endorses any proprietary product or proprietary material mentioned herein,
or_which has as its purpose an intent to cause directly or indirectly the
advertised product to be used or purchased because of this NMFS
publication.




CONTENTS

ANDERSON, EMORY D. Analysis of various sources of pelagic shark catches in the Northwest and Western Central Atlantic

Ocean and Gulf of Mexico with comments on catches of other large pelagics .. ........ .. i 1
CASEY, JOHN G., and JOHN J. HOEY. Estimated catches of large sharks by U.S. recreational fishermen in the Atlantic and

GUI OFf MEXICO . . oottt ettt ettt e e e e ettt e e et e e e e e e e e e e e e 15
WITZELL, W. N. The incidental capture of sharks in the Atlantic United States Fishery Conservation Zone by the Japanese tuna

1ONGINEHEICEE. | v v 5 s i & ves 5100150 58 00 515 5 5 5 590 5 5o 3 S 810 S Sl S0 W S5 585 3 90 ) 3 e & 200 s 80 SR 2 87 3 S50 A 3 ol 3 o B & 558 1 % 9781 3 0 21

iii






Analysis of Various Sources of Pelagic Shark Catches
in the Northwest and Western Central Atlantic Ocean
and Gulf of Mexico with Comments on Catches of
Other Large Pelagics

EMORY D. ANDERSON!

»

ABSTRACT

Various sources of catch of pelagic sharks during 1960-81 in the Northwest and Western Central Atlantic
Ocean and Gulf of Mexico, particularly within the United States Fishery Conservation Zone (FCZ), were iden-
tified and quantified. These sources included reported statistics, but principally unreported bycatch in fisheries
directed towards other species. Total catch estimates during 1965-80 averaged 9,800 t (metric tons) per year and
peaked at 17,300 t in 1977 in the Atlantic FCZ and averaged 6,800 t per year and peaked at 10,200 t in 1980 in the
Gulf FCZ. The major source of catch in the Atlantic FCZ was the U.S. recreational fishery, followed by the
United States and Canadian swordfish longline fisheries and the Japanese tuna longline fisheries. The major
sources of catch in the Gulf FCZ were the recreational fishery and the U.S. shrimp, groundfish, and snapper-
grouper fisheries. A comparison between long-term average catches and recent levels in both areas suggests that
pelagic sharks may be excessively exploited at the present time.

INTRODUCTION

Pelagic sharks (defined here as all sharks except dogfish) have
been taken in a variety of foreign and domestic fisheries in the
Northwest and Western Central Atlantic Ocean and Gulf of Mex-
ico. Much has been as bycatch from fisheries directed towards
other species, although there have been some directed fisheries for
sharks. Due to the incidental nature of most shark catches, accu-
rate statistics have invariably been lacking or only intermittently
estimated.

In the late 1970’s, the Gulf of Mexico Fishery Management
Council and the Mid-Atlantic Fishery Management Council
began developing fishery management plans (FMP’s) for sharks
found within the United States Fishery Conservation Zone (FCZ)
in the Gulf of Mexico and Atlantic, respectively. In response to a
request by the Mid-Atlantic Council for catch data to be used in
developing their FMP, an attempt was made to assemble a data
base comprised of reported and estimated unreported catches from
various foreign and domestic fisheries. This paper presents the
results of that attempt and includes 1) reported commercial
catches, 2) estimates of U.S. recreational catch, 3) estimates of by-
catch in the United States and Canadian longline fisheries for
swordfish, 4) estimates of bycatch in the distant-water-fleet trawl
fishery for squid, and 5) estimates of bycatch in the Japanese
longline fishery for tuna. Information is also provided on the catch
of other large pelagics in the swordfish fisheries and the squid
trawl fisheries. Other possible sources of shark bycatch are indi-
cated, and the general limitations and inadequacies of the
assembled data base are discussed.

!Northeast Fisheries Center, Woods Hole Laboratory, National Marine Fisheries
Service, NOAA, Woods Hole, MA 02543. Address as of 1 Aug. 1985: International
Council for the Exploration of the Sea, Palaegade 2-4, DK-1261 Copenhagen K,
Denmark.

2R. L. Schween and E. A. Poetzschke, National Fishery Statistics Program, Na-
tional Marine Fisheries Service, NOAA, Washington, DC 20235, pers. commun. Ju-
ly 1983.

REPORTED COMMERCIAL CATCH
Northwest Atlantic

Reported commercial catches (defined here as the live weight
equivalent of landings) of pelagic sharks from the Northwest
Atlantic were obtained from ICNAF (International Commission
for the Northwest Atlantic Fisheries) and NAFO (Northwest
Atlantic Fisheries Organization which replaced ICNAF in 1979)
Statistical Bulletins 10-31 for 1960-81, U.S. Statistical Digests
(Fishery Statistics of the United States, Nos. 53-69) for 1960-76,
and unpublished National Marine Fisheries Service (NMFS) data
for 1977-81 (Schween and Poetzschke?; Newlin3).

Shark catches reported from ICNAF/NAFO Subareas 1-6 (Fig.
1) are presented in Tables 1-3. Catches reported by the Faroe
Islands and Greenland were combined and listed under Denmark,
although the Faroese catches accounted for most of the total.
Although dogfish catches are reported separately from other
sharks in ICNAF/NAFO statistics, U.S.S.R. dogfish catches prior
to 1974 were reported as sharks. It was later verified that most, if
not all, of the U.S.S.R. shark catches were dogfish (ICNAF
Secretariat4); therefore, all U.S.S.R. shark catches were considered
to be dogfish. In the Statistical Digests, dogfish and other sharks
were combined for many years, although data since 1974 have
been reported separately for dogfish (or grayfish) and unclassified
sharks. Catches from states bordering on Subareas 5 and 6 (SA 5
and 6) were summed, and the ratio of unclassified to total sharks
for each area each year was applied to the shark catch reported to
ICNAF/NAFO to define more accurately the U.S. commercial
pelagic shark catch.

3K. Newlin, Southeast Fisheries Center, National Marine Fisheries Service,
NOAA, 75 Virginia Beach Drive, Miami, FL 33149, pers. commun. July 1983.

“ICNAF Secretariat, International Commission for the Northwest Atlantic Fish-
eries, P.O. Box 638, Dartmouth, Nova Scotia B2Y 3Y9, pers. commun. September
1978.



Table i.—Reported commercial catch (t) of pelagic sharks by country and subareas in the ICNAF/NAFO area, 1960-81.

Subarea 1 Subarea 2 Subarea 3
Den- Den-

Year mark FRG GDR Iceland Japan Total FRG GDR Others Total Canada mark France FRG GDR Iceland Japan Norway US  Others Total
1960 — 5 - — — 5 — — — — — - — 2 — — — — - — 2
1961 — 245 — 10 — 255 27 — — 27 - — — 9 — 1 — 152 — — 162
1962 -— 204 — 3 — 207 1 — — 1 — — — — — 1 — - — — 1
1963 — 129 -— 8 = 137 2, — — 2 — — — 1 — 2 — 2 — — 5
1964 54 100 — 2 — 156 6 — - 6 1 — 67 7 — 7 — 52 — — 134
1965 10 120 — — - 130 26 — — 26 5 1,078 — 8 — — - — — — 1,091
1966 — 48 — 14 — 62 5 — — ] 6 741 102 — — — — — — - 849
1967 — — — — — — — — 1 1 8 589 143 — — — - — — — 740
1968 — — — - 1 1 — — 1 1 — 662 — — — 1 1 — o 2 666
1969 299 — — — -— 299 == = — -— 1 —- —_ — — 1 — — — — 2
1970 — — — — — — — — — — — 205 — — — — — — — — 205
1971 252 — — - - — 252 — — — — — — — — — 1 — — — — 1
1972 - — — — — — — 8 — 8 3 — — — 8 1 — 29 - — 41
1973 — - — —- — — — — — — — — — - - -— - — — — —
1974 — - - — — — — — — — — — -— — — — — — — — —
1975 — 20 — — — 27 14 — — 14 - — — - - - — — — — —
1976 - 11 — - — 11 — - — — — — — — — — — — — — --
1977 — 27 —- — — 27 14 — - 14 — 4 — 10 — — — — — 14
1978 ~ 38 — — — 3R 2 == — 2 — 20 — = = — — — = = 20
1979 = - 152 = = 53 — - — - — 98  — — s J— - — 2 — 102
1980 - - 24 - — 24 — — — — — 111 — — — — — — 7 — 118
1981 - = 16 = — 6 — — — - = 19 — — — — = o 4 - 23

Subarea 4 Subarea § Subarea 6 NK!

Den Den- Roma- Roma-

Year Canada mark France FRG Japan Norway US  Others Total Canada mark Japan Norway nia US  Others Total Canada FRG Japan Norway nia  Spain  US  Others Total Norway
1960 — — — — — - — - = = s — — — 6 - 6§ — — - o - — 62 — 62 =
1961 — — — — = 23 = < 23 - — — 140 — 0 — 150 - — — — - — 24 — 24 1,509
1962 — = - - — — = = — = = — o = 16 = 16 = = — - = == 37 = 37 2216
1963 3 — — — — — — — 3 — — — — — 16 — 16 - — — — — — 48 — 48 5,761
1964 16 — 19 1 - 101 — — 137 — — — 299 — 6 — 305 — — — — - — 61 — 61 7,608
1965 15 — e = e — — — 15 8 — = = = 142 — 150 — — - — — — 77 — 77 4,045
1966 2 — 9 — - - — — 11 20 — — — — 23 3 46 52 — — 868  — — 75 — 995 505
1967 11 — 4 = — — =2 15 8 — = - — 6 = 14 2% — k] J— — — 1 - 61 —
1968 7 — — — 7 — — 1 15 2 — 4 — -— 6 18 30 — — 125 — - — 4 5 134 270
1969 5 865 — — 3 — — — 873 — — 132 — — 29 — 161 1 — 73 — — — 19 — 93 —
1970 - = = 15 — — — 9  — — 334 — — 13— 347 1 — 325 — — — 37 - 363  —
1971 — 231 — — 81 — — — 312 — — 64 — 40 7 — 111 — — 76 — — - 18 — 94 —
1972 - — — — — 29 — — 29 — 260 — 20 5 12 — 306 — 2 - — 31 — 34 — 67 —
1973 — 269 — — — — — - 269 — — — — — 5 — 5 — — — — — — 33 - 33 —
1974 = — — = — = — — — — = — — 28 6 — 34 — - — — 77 — 52 - 129 _
1975 — 20 — — — — — —- 20 — 60 — o — 20 — 80 — — — — — — 90 — 90 —=
1976 — 290 — — — — 2 — 292 — 17 3 — — 13 — 33 — — — — - 1 52 — 53 —
1977 — 288 — — - — — 288 — 3 12 — — 37 1 53 — — 4 — — 2 49 3 58 -
1978 1 101 — — — — — — 102 — — 1 — — 21 — 22 — — — - — — 70 — 70 —
1979 3 201 — — 1 — 1 — 206 — — 20 — — 24 - 44 — — 2 — — 1 39 — 42 —
1980 1 312 — — 2 — — — 315 — 2 13 — — 175 — 190 — — 6 — — — 82 — 88 —
1981 1 325 — = 1 — = — 857 @ — — 6 — . 99 105 — — — — . — 81 — 81 —

'Not known.
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Table 2.—Reported commercial catch (t) of pelagic sharks by
subarea in the ICNAF/NAFO area, 1960-81.

Subarea
Year 1 2 3 4 5 6 NK! Total
1960 5 — 2 — 6 62 — 75
1961 255 27 162 23 150 24 1,509 2,150
1962 207 1 1 — 16 37 2216 2,478
1963 137 2 5 3 16 48 5,761 5,972
1964 156 6 134 137 305 61 7,608 8,407
1965 130 26 1,091 15 150 77 4,045 5,534
1966 62 5 849 11 46 995 505 2,473
1967 — 1 740 15 14 61 — 831
1968 1 1 666 15 30 134 270 1,117
1969 299 — 2 873 161 93 — 1,428
1970 — - 205 19 347 363 — 934
1971 252 — 1 312 111 94 — 770
1972 — 8 41 29 306 67 — 451
1973 - = — 269 5 3 — 307
1974 — — — — 34 129 — 163
1975 27 14 — 20 80 90 — 231
1976 11 — — 292 33 53 — 389
1977 27 14 14 288 53 58 — 454
1978 38 2 20 102 22 70 — 254
1979 152 — 102 206 44 42 — 546
1980 24 — 118 315 190 88 — 735
1981 16 — 23 327 105 81 — 552

'Not known. 70% of this catch each year is assumed to have
come from SA 5 and 6 (see text).

Figure 1.—Map showing ICNAF/NAFO Subareas 1-6.

Table 3.—Reported commercial catch (t) of pelagic sharks by country in the ICNAF/NAFO area, 1960-81.

Country
Den- Roma-
Year Canada mark France FRG GDR Iceland Japan Norway nia Spain  U.S. Others Total
1960 — — — 7 — — — — — — 68 — TS
1961 — — — 281 — 11 — 1,824 — — 34 — 2,150
1962 — — — 205 — 4 — 2,216 — — 53 — 2,478
1963 3 — — 132 — 10 — 5,763 — — 64 — 5,972
1964 17 54 86 114 — 9 — 8,060 — — 67 — 8,407
1965 28 1,088 — 154 — — — 4,045 — — 219 — 5,534
1966 80 741 111 53 — 14 — 1,373 — — 98 3 2,473
1967 51 589 147 — — 36 — — — 7 1 831
1968 9 662 — — - 1 138 270 — — 10 27 [ i 7
1969 7 1,164 — — — 1 208 — — — 48 — 1,428
1970 5 205 — — — — 674 — — — 50 — 934
1971 — 483 — — — 1 221 — 40 — 25 — 770
1972 3 260 — 2 16 1 — 87 36 — 46 — 451
1973 — 269 — — — — — — — — 38 — 307
1974 — — — —_ — — — — 105 — 58 — 163
1975 — 80 — 41 — — — — — — 110 — 231
1976 — 307 — 11 — — 3 — — 1 67 - 389
1977 — 295 — 51 — — 16 — — 2 86 4 454
1978 1 121 — 40 — — 1 — — — 91 — 254
1979 3 299 — — 154 — 23 — — 1 66 — 546
1980 1 425 — — 24 — 21 — — — 264 — 735
1981 1 344 — — 16 — 7 — — — 184 — 552

(8]



The total international pelagic shark catch from the entire
ICNAF/NAFO area during 1960-81 varied between 75 (1960)
and 8,407 t (metric tons) (1964) (Tables 1-3). Catches in SA 5
and 6 (comparable with the U.S. FCZ) during this period averaged
about 250 t/yr. The only known directed fisheries were those con-
ducted by the Faroe Islands and Norway for porbeagle, Lamna
nasus. Catches reported by other countries were assumed to have
occurred incidentally in fisheries directed towards other species.
During 1961-68, Norway reported shark catches as high as 7,600
t, but did not specify the area. The Norwegian longline fishery
operated from the Middle Atlantic (SA 6) to Newfoundland (SA
3) (Aasen 1963; Casey et al. 1978; Myklevoll®). During 1961,
1964, and 1966, some Norwegian catches were reported from SA
3,4, 5, and 6, although the bulk was undesignated. In the absence
of any information concerning the locations (subareas) of the
undesignated catches, they were assumed to be distributed in pro-
portion to those reported by subarea. In 1961, 1964, and 1966,
44, 66, and 100%, respectively, of the Norwegian catch reported
by subarea came from SA 5 and 6. The average percentage (70%)
was applied to the undesignated Norwegian catch in 1961-68 to
estimate the amount from SA 5 and 6, which may have been as
high as 5,300 t in 1964. The Faroese porbeagle fishery was con-
ducted mainly in SA 3 and 4, with small catches reported from
U.S. waters (SA 5) only in 1972, 1975-77, and 1980. The only
other significant reported foreign catch in SA 5 and 6 was by
Japan during 1967-71. The U.S. catch in SA 5 and 6 during
1960-81 averaged 70 t/yr. The total catch in SA 5 and 6 in 1981
was 186 t, of which 180 t was reported by the United States.

Western Central Atlantic and Gulf of Mexico

Reported commercial catches of pelagic sharks from the
Western Central Atlantic and Gulf of Mexico (FAO Area 31) (Fig.
2) for 1965-81 were obtained from FAO Yearbooks of Fishery
Statistics (Vols. 36, 38,42, 44,46, 48, 50, and 52), U.S Statistical
Digests, and unpublished NMFS data.

Total international catches of pelagic sharks in Area 31 [con-
sidered to be those listed as requiem (Carcharhinidae) and various
sharks in the FAO statistics] increased from 4,800 t in 1965 to
13,700 t in 1977, declined to 9,400 t in 1979, then increased
sharply to 19,000 t in 1981 (Table 4). Cuba, Mexico, and Vene-
zuela accounted for an average of 82% of the total each year. The
Cuban catch increased from 700 t in 1966 to a high of 3,800 t in
1977, dropped to an average of 2,200 t during 1978-80, then in-
creased in 1981 to 3,400 t. The amount taken by Cuba in U.S.
waters (Gulf of Mexico) increased steadily from about 100 t in
1972 to 1,000 t in 1976 (Table 5); no catch has been reported in
U.S. waters since 1976. The extent of Cuban catches in U.S.
waters prior to 1972 is unknown, although the West Florida shelf
was historically a Cuban fishing area. Mexican catches in Area 31
climbed from 100 t in 1965 to 9,800 t in 1981. Although Mexico
borders the United States in the Gulf of Mexico, it is believed that
most of the Mexican catch originated from Mexican waters in the
vicinity of the Campeche Banks bordering the Yucatan Peninsula.
Catches by Venezuela have similarly undergone a continuous in-
crease, going from 1,700 t in 1966 to 4,700 t in 1981. It is be-
lieved that most, if not all, of this has been from non-U.S. waters.

5S. Myklevoll, Institute of Marine Research, P.O. Box 1870, 5011 Bergen-
Nordnes, Norway, pers. commun. November 1978.
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Figure 2.—Map showing FAO Areas 21 (ICNAF/NAFO area) and 31.

Among the remaining countries reporting shark catches from
Area 31 (except for the United States), only Japan, by virtue of its
wide-ranging fishing operations for tuna, is believed to have taken
any significant amounts of sharks from U.S. waters. The reported
Japanese catch in Area 31, which declined from 800 t in 1965 to
as low as 3 t in 1980, was assumed to be spatially distributed in
proportion to their fishing effort reported by 5° Marsden squares
(see Japanese Tuna Longline Bycatch). The catch taken within the
U.S. FCZ was calculated in proportion to the amount of effort
reported for those 5° Marsden squares located within the FCZ.
Japanese catch rates for sharks were also assumed to be nearly 4
times higher in the Atlantic than in the Guif of Mexico based on
1978-82 data (Witzell 1985). Results from this estimation pro-
cedure indicated an average of only 26 t/yr from the Atlantic FCZ
and 14 t from the Gulf FCZ during 1965-81 (Table 5).

The reported U.S. catch from Area 31 has been relatively small,
averaging only 1.4% (118 t/yr) of the international total during
1965-81 (Table 4), but has exhibited an increase in recent years.
The U.S. catch in 1981 was about 400 t, double the amount in
1980. The catch during 1960-81 averaged 55 t/yr in both the
Atlantic and Gulf regions of Area 31 (Table 6).



Table 4.—Reported commercial catch (t) of pelagic sharks in the western central Atlantic and Gulf of Mexico (FAO Area 31), 1965-81.

Country
Costa French Marti- South  Trinidad
Year  Colombia Rica Cuba Guiana Grenada Japan nique  Mexico Norway Korea Tobago U.S. USS.R. Venezuela Others Total’
1965 — 200 1,300 100 — 800 400 100 — — — 18 100 1,800 — 4,800
1966 — 200 700 100 — 700 400 200 700 — — 43 700 1,700 - 5,400
1967 — 100 1,100 100 — 200 500 200 — - — 601 400 1,900 100 5,200
1968 — — 2,700 100 — 100 100 200 — — — 49 — 2,100 100 5,400
1969 — — 2,500 100 — 200 100 200 — — — 17 — 2,400 200 5,700
1970 — — 2,200 — - 200 100 1,000 — — 200 10 — 2,200 100 6,000
1971 100 100 2,500 — — 200 100 1,000 — - 300 13 — 2,300 100 6,700
1972 100 200 2,500 - — 100 100 1,200 — — 300 9 — 2,400 1,000 7.900
1973 100 — 2,800 — — 100 100 2,600 — — 400 161 — 3,200 1,000 10,500
1974 100 5 3,100 - — 74 172 3,189 — - 407 23 — 2,820 1,000 10,900
1975 — 4 3,600 — — 147 95 3,004 — 41 375 39 — 3,064 1,000 11,400
1976 — 3 3,600 — — 76 193 3,014 — 74 430 86 — 2,714 490 10,700
1977 - 2 3,800 — 255 32 140 4,697 — 28 543 118 — 3,436 644 13,700
1978 — 3 2,200 - 279 4 154 4,189 — 11 624 152 — 2,887 200 10,700
1979 — 5 2,000 — 7 11 181 4,051 — — 379 70 — 2,462 219 9,400
1980 — 5 2,504 — 7 3 181 5,321 — — 368 203 — 4,181 59 12,800
1981 — 9 3,396 — 32 56 181 9,790 — 17 368 398 — 4,707 73 19,000

'Rounded to nearest hundred tons.

Table 5.—Estimates of the reported
commercial catch (t) of pelagic sharks in
the U.S. Fishery Conservation Zone in
the Atlantic Ocean and Gulf of Mexico
portions of FAO Area 31 by Japan and
Cuba, 1965-81.

Atlantic Gulf
Year Japan'! Japan' Cuba?
1965 118 4 —
1966 155 — —
1967 18 1 —
1968 6 1 —
1969 10 1 —
1970 19 4 —
1971 26 8 —
1972 17 19 118
1973 16 22 413
1974 14 12 612
1975 17 45 862
1976 10 49 1,002
1977 1 28 —
1978 — 4 —
1979 1 6 —
1980 1 1 —
1981 7 36 —

See text for method of determination.

2From: Gulf of Mexico Fishery
Management Council. 1979. Draft envi-
ronmental impact statement/fishery
management plan for the shark and elas-
mobranch fishery of the Gulf of Mexico,
198 p.

Table 6.—Reported United States commercial catch (t) of pelagic sharks by area
in the Atlantic Ocean and Gulf of Mexico, 1960-81.

Nova Scotia- Maine-  North Carolina- West Florida-
Year Newfoundland  Virginia East Florida Texas Total
1960 — 68 10 3 81
1961 — 34 11 312 357
1962 — 53 17 4 74
1963 — 64 19 2 85
1964 — 67 15 2 84
1965 — 219 17 1 237
1966 - 98 42 1 141
1967 — 7 598 3 608
1968 — 10 47 2 59
1969 — 48 11 6 65
1970 — 50 5 5 60
1971 — 25 5 8 38
1972 — 46 3 6 55
1973 — 38 16 145 199
1974 — 58 12 11 81
1975 — 110 19 20 149
1976 2 65 34 52 153
1977 — 86 42 76 204
1978 — 91 55 97 243
1979 3 63 33 37 136
1980 7 257 49 154 467
1981 4 180 147 251 582

RECREATIONAL CATCH

The recreational catch of pelagic sharks in the United States has
been poorly documented. Estimates of recreational catch were ob-
tained from national surveys conducted in 1960 (Clark 1962),
1965 (Deuel and Clark 1968), and 1970 (Deuel 1973), and from
regional surveys conducted in 1974-75 (Deuel®) and 1977-78

SD. G. Deuel, Statistics and Market News Division, Narragansett Laboratory, Na-
tional Marine Fisheries Service, NOAA, RR7, South Ferry Road, Narragansett, RI
02882, pers. commun. September 1976.

(hereafter referred to as the 1978 survey) (Hamm and Slater
1979); since 1979, annual catch estimates have been made by the
NMFS Marine Recreational Fishery Statistics Survey (MRFSS).
Coverage by the regional surveys included Maine-Virginia in
1974, North Carolina-Texas in 1975, and Maine-Texas in
1977-78. Casey and Hoey (1985) reviewed the estimates of shark
catch obtained from the pre-1979 surveys, while focusing
primarily on the results of the 1978 survey.



Estimates of the recreational catch of sharks must be inter-
preted with caution. Sampling design and survey methodology
have differed among the various surveys. The 1960, 1965, and
1970 national surveys were each based on a 1-yr recall period.
Response-bias errors, such as prestige-bias errors resulting from
exaggeration and memory-bias errors associated with guessing,
were inherent in these three surveys and likely caused overesti-
mation of catches (Deuel and Clark 1968; Deuel 1973). The
1974-75 regional surveys employed different methods than used
in the previous national surveys and were based on a 2-mo recall
period. The methodology incorporated into the MRFSS was
significantly different from that employed in the earlier surveys
(U.S. Department of Commerce 1980) and was intended to im-
prove the reliability of the catch estimates. As a result of these
changes, catch estimates from the earlier surveys are not directly
comparable with those beginning in 1979.

The total weight of the catch was determined differently for the
surveys beginning in 1979 than for those conducted earlier. In the
earlier surveys, interviewed anglers provided estimates of the
number and average weight of fish caught. From this information,
an estimated total weight was determined. In the surveys begin-
ning in 1979, catches were estimated in terms of numbers of fish
which were 1) available for identification by the interviewer, and
2) not available for identification (butchered, discarded dead,
released alive, etc.). Mean weights were obtained only from fish
available for identification. In this paper, mean weights obtained
from fish in the first category were also applied to fish in the sec-
ond category in order to obtain an estimate of weight for the total
catch.

A further complicating factor associated with the estimates of
the recreational catch of sharks is that catches of dogfish were in-
cluded in some surveys. Dogfish are defined as spiny dogfish,
Squalus acanthias, smooth dogfish, Mustelus canis, any other
species of dogfish, and other small sharks weighing < 5 Ibs.
Dogfish were estimated separately in the 1965, 1970, and 1979
and later surveys, but were combined with other sharks in the
1960 and 1974-75 surveys. Dogfish catches were not estimated in
the 1978 survey.

he estimated recreational catch of sharks (excluding dogfish)
in the Atlantic and Gulf of Mexico was 2,623 t in 1965, 9,854 tin
1970, 9,759 tin 1978, and 15,907 t in 1980 (Table 7). The 1979
survey (U.S. Department of Commerce 1980) indicated a total
Atlantic and Gulf catch of 56,270 t, grossly in excess of all other
annual estimates. This estimate was considered to be extremely
biased and invalid because interviewers focused their sampling ef-
forts on shark tournaments where trip catch rates were much
higher than normal (Deuel and Holliday?). The estimated mean
weights in 1980 (Deuel and Holliday footnote 7) were quite low
relative to other years even though the overall weight estimate ap-
peared consistent with the apparently increasing trend in recrea-
tional shark catches. The Gulf catch was 43% of the total in 1965,
69% in 1970, 20% in 1978, and 38% in 1980. The catch esti-
mated for the Gulf in both 1965 and 1970 appears to be high in
comparison with that for the Atlantic and is inconsistent with the
level of commercial catch in the Gulf relative to the Atlantic. In
the Atlantic, the area from Maine to Virginia had a higher esti-
mated catch each year than the North Carolina-East Florida area,
averaging 70% of the east coast total in 1965, 1970, 1978, and
198G.

D. G. Deuel and M. Holliday, National Fishery Statistics Program, National
Marine Fisheries Service, NOAA, Washington, DC 20235, pers. commun. July
1983.

An attempt was made to estimate the amount of pelagic sharks
included in the combined shark-dogfish estimates for 1960 and
1974-75. The proportion of sharks in the combined shark-dogfish
catch in 1965 and 1970 was 84 and 87%, respectively, for Maine-
Virginia, 53 and 76% for North Carolina-East Florida, and 40 and
96% for the Gulf of Mexico. The mean of the percentages for each
area was applied to the shark-dogfish catch in 1960 and 1974-75.
The results suggested an estimated catch of sharks in Maine-
Virginia of 9,853 t in 1960 and 2,483 t in 1974, in North Caro-
lina-East Florida of 3,712 t in 1960 and 2,172 t in 1975, and in
the Gulf of Mexico of 5,116 t in 1960 and 2,460 t in 1975. The
total for all areas for 1960 of 18,141 t appeared unusually high
compared with 9,854 t in 1970, 9,759 t in 1978, and 15,907 t in
1980. Based on the general increase in recreational fishing for
sharks since the mid-1960’s (Casey et al. 1978), the catch in 1960
should have been no greater than in later years and more likely
less. The high estimate for 1960 is likely a reflection of serious
survey response-bias errors.

Estimates were made of recreational catch for years lacking
angler surveys in order to obtain a continuous data series for com-
parison with other sources of catch. Since there were generally no
unusual or sharp fluctuations in estimated catches from surveys
from 1965 to 1980, values for the years lacking surveys were esti-
mated merely by interpolation. These results are given in Table 7.

The total estimated recreational catch for all areas increased
from about 2,600 t in 1965 to a rather constant level from 1969 to
1978, during which time estimated catches averaged about 8,700
t/yr, before increasing further to about 15,900 t in 1980. Several
trends were apparent within areas, notably a general decline in the
Gulf from 1970 to 1978 followed by sharp increases in 1979 and
1980, and a continuous increase in the Atlantic from 1965 to
1980.

Table 7.—Estimated U.S. recreational catch (t) of pelagic sharks by area in the
Atlantic Ocean and Gulf of Mexico, 1965-80. Values for years lacking survey
estimates obtained by interpolation.

North Carolina- West Florida-

Year Maine-Virginia East Florida Texas Total
1965 1992 1501 1,120 2,623
1966 1,344 469 23255 4,068
1967 1,697 428 3,391 5,516
1968 2,049 386 4,527 6,962
1969 2,401 345 5,663 8,409
1970 12,753 1303 16,798 9,854
1971 2,686 677 5,931 9,294
1972 2,618 1,051 5,063 8,732
1973 2,551 1,424 4,195 8,170
1974 122 483 1,798 3,327 7,608
1975 3,186 L22.172 122,460 7,818
1976 3,889 2,292 2,284 8,465
1977 4,592 2412 2,108 9,112
1978 15,295 12,532 11,932 9,759
1979 5,331 3,498 4,004 12,833

1980 15,367 14,463 16,077 15,907

'"From angler surveys.
2Survey estimate included dogfish; pelagic sharks estimated assuming mean of
1965 and 1970 dogfish/pelagic shark ratios.



SWORDFISH LONGLINE BYCATCH

Records maintained by some U.S. fishermen (Casey?®) indicate a
significant bycatch of pelagic sharks in longlining operations for
swordfish, Xiphias gladius. Because sharks caught (and discarded)
in the swordfish fishery have not been reported in official statis-
tics, this component of the overall shark catch was estimated using
available bycatch percentages.

Longlining for swordfish was initiated by both U.S. and Cana-
dian fishermen in 1962 as a result of reports of the incidental cap-
ture of swordfish by Japanese and Norwegian longliners fishing
for tuna and porbeagle sharks, respectively (Caddy 1976; Beckett
1971%). In late 1970-early 1971, the swordfish fishery nearly
ceased when U.S. Food and Drug Administration (FDA) regula-
tions prohibited the sale of fish with a tissue content of mercury in
excess of 0.5 ppm. Some swordfish continued to be caught and
sold for local consumption, thus