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SUMMARY

The U.S5. swordfish fishery during the period 1978 to 1986 is reviewed.
Annual and reglonal landings data are presented and discussed in lighr of
changing areas of operation. Gear information is described. Size composi-

tion data is presented along with preliminary data on CPUE.

RESUME

Le présent document passe en revae la péche américaine d'espadon de
1978 & 1986. Des données y sont présentBes sur les débarquements annuels
régionaux, et y soni examines & la lumidre du déplacement des lleux dé
péche. Une information est fournie sur les engins. Des données sont pré-
sentBes suf la composition de tatlle, ainsl que des données préliminaires
sur la CPUE.

RESUMEN

Se examina la pesquerfa estadounidense de pez espada durante el periodo
1978~1986. Se presentan datos de desembarques reglonales y anuales y se
tratan de acuerdo con las zonas de operaci$n, que van canbiando. Se presen—
ta informacin sobre artes as{ como datos de composicibn por tallas junto

con datos preliminares de CPUE.

INTRODUCT ION

As & result of a successful legal challenge of the U.5. Food
and Drug Administration (FDA) guideline on methyl mercury levels
in fish, the FDA increased the standard from 0.5 ppm to 1.0 ppm
in 1978. This allowed for the legal resumption of the U.S5.
swordfish fishery which had operated for much of the early 1970‘s
in an ‘underground’ fashion avoiding most reporting requirements
{Hoey &nd Casey -~ SCRS/87/48). Combined with the acceptance of
extended Jurisdiction Jsws in the late 1970’s by the Bahamas,
Canads, and Mexico, end Inhovative gear developments particularly
tn southern areas of the U.S. fishery, significant changes
occured in gesr and operating (time-ares) practices employed by
the U.S5. swordfish fleet. These svents in the late 1970's and
early 1980°s changed the nature of the longiine fishery and
continue to influence recent developments. Currently the U.S.
fishery operates from the north coast of South America through
the 6&ulf of Mexico end along the east coast of the U.5. to the
Tatl of the Grand Banks and wast of +the Flemish Cap. Totail
harvests over the past 6 years have averaged 4,700 MT live
weight.

The purpose of this paper is to describe current operating
practices and recent changes in the U.5. swordfish fishery
between 1978 and 1986. A revizuw of annusl and regional landings
and slze composition date in 1ight of gesr and CPUE information
will hopefully provide sn sdequate description of general trends.
Improvements in the U.S. swordfish dsts base would not have been
possible without <the support and cooperstion of commercial

Fishermen, processing Industry representatives, and port sampling

agents.

GEAR INFORMATION

Because gear modifications have Influenced time-area
harvesting practices between 1978 and 1986, a description of
these changes provides importent background information which
contributes 40 understanding trends 1n annuel and regional
Tandings data. During the esarly and mid-1970’s, the
‘underground’ fishery was primertly doeminsted by New England
fishermen who used Jongline gear which uwas similar in
construction to Jepanese tuna and Noruweglan shark longline gear.
This traditional gear was developed in the early 1960‘s by U.S.
and Canedian fishermen and it remailned relatively unmodified
until the aid-1970’s. In general, the gear was & shallow rigged
pelaglic Jongiine with branch Yines 10m or less and float lYines
15m or less. More detetled information on gear and operating
practices smployed Yn this flshery (8 described in the 1960 -~
1577 revieuw of the U.S5. fishery {(Hoey and Casey, SCRS/87/48). By
the @1d-1970"s, a new fishery developed, primarily among
fishermen 9n southern Florida. Interest in this fishery wvas
uncdoubtedly etimulated by the seascnal passaga of RNeu England



longliners through the Florida Straits, Into the Gulf of Mexico
for the winter fishery. Many of +the Florids fishermen
euperimented with Cuban crecle drift line technigques (Gultart-
HManday 1964), and recreational fishing practices especlially the
trvovative use of chemicel light sticks ("Cyalume” Light=
Trademsrk of smericen Cyanamid), and carefully rigged balts.
Berkeley, Irby, snd Jolley (1981) revieued these developments and
provide detatiled descriptions of the different gears. The major
changes included a suitch from tarred nylon mainlines and branch
Vines to wonofilament construction of branch snd flost lines and
1ster to complete monof ilsment meinlines, increasec hook spacing,
trncressed branch and float Vine lengths, the use aof chemicel
Jight aticks in conjunction with esch bsit, and & suwitch from
mackeral to aquid bslt. The sodified “Floride” gesr was shouwn to
be two to three times a3 affectlve &3 the treditional gear In the
Strasitas of Florida based on mean numbers per 3100 hooks from
logbook records (Berkeley et al, 1981). The use nf this gear
spread rapldly at first throughout the Flghery aautp of Cape
Hatteres (35 N). As the southern vessels extended their fishing
renge intc the traditionsl Neu England grounds (1981-1382) qear
experimentation contirnued so that by 1983 the modified gear was
widely sccepizd and deployed i 811 areass by the ¥.%. fleet. The
modified gesr used In northern ersas s ofien not rigged with the
fong dropper snd branch 1ines, now common in southern regions,
and the hook specing s also shorter, especially in  areas
dominated by sharp thermal gradlents. The U.5. f}aet utilizes
variable gaar configuretions and dimensions adopting specific
patterne for specific areas. Over time, Individual operators
have slso mede changes in the smount of geer deployed in & single
get with many vesssil operstors adding sections of geer as they
rave obteined larger vessels and more expsrisnced oreus, O
redgucing the number of hooks set as traditional gear iz veplaced
with modified gear. Dally strategy decisions vegarding the
paittern of setting the gear, in terms of depth snd surface
temperature contours, influence the amcunt of gesr met‘and the
spacing within the gesr. As in most pelagic longline flaheries,

beceuse of ihe smount of gesr set and the scak time, only one set

is made esch day. For swordfish directed effort, the gear s set
8% dusk and heauled 8t daun. In the last three years, competition
and declining catch rates for swardfish within the U.%. EEZ
coupled with dremetic increasss in the value and demand for
yeliouwfin and bigeye tuna, has led fo fleat diversiflcation with
soane operators concentrating on year-round tuns fisheries. This
hee jed 1o additional gesr and operating changes focusing on
daytime turna setls.

ANNUAL AND REGIOHAL LANDINGS

Total enrwal Jendings are listed in Teble 1 as dressed
eloht (pounds) and live weight (pounds snd metric tons).
EZ;g?iEBULrgﬁe égom 3,684 MT in 1978 to 5,624 HT in 1980 and have
remained betueen 4,529 and 5,086 MT during the past & yggzsg
Although longline landings have dominated the U.S. suo; sa
fishery since 1962, vecent narpoon landings have declined from

three year average of 650 MT betueen 1978 and 1980 to less than
60 KT in 1984. More recent sstimates of harpoon landings are
considered unreliable although they are undoubtedly lower than 40

MT.
=

For the purpose of examining reglonal trends

in U.S,

landings, Table 2 provides landingz in Metric tons live (round)
wetght and annua) percentages for S geographical areas. The
ereas Include the Caribbean, Gulf of Mexico, Southeast U.S.
(Florida to South Cerolina), HNorthesst U.S. (North Carolins to

Mainely, and Grand Banks region (30U to &0 W

Tongitude).

Although U.5. fishermen had vorked sress slong the Scotian shelf¥
in the 1960°s and sarly 1970’8, extended jJurisdiction closed
thosa aress uwithin 200 siles of <the Canzdian cosst. U.s.
ocperations then moved 0 intarnetionsl uvaters at the Tall of the
Grand Banks and Fiemish Cep. tLandings informstion indicetes that
the reglionsl pattern in U.5. Yandings changed from a predoninance
of northern (N ef 35 M) landings to & slight predominance of
southern (% of 35 N) lendings (563 to 58%) betueen 1980 and 1983.
In the pest tuo yeasrs Tandings have been aimost equally split
between northern snd southern aress. Landings from the Ceribbean
and Srand Benks arzas have tsken on incressed importsnce es the
U.S. fieet has extended iis renge to the Northeast and Southesst.

Increased landings from these internztional uvaters has

resulted

in & reduction in the proportion of lendings stiribuied to the
U.8. coastel sreas (Teble 2). The dramstic imcresse in Southeast
U.5. lendings from less than 1,000 BT in 198 to consistent
harvests gxceeding 2,000 T between 1980 srd 1983, and the repid
incressz in Laribbesn Jandings highlights the dramatic effect the

gear podifications, which salioved for successful

commercisl

operetions in southern waters, had on the recent history of the

2.5, swordfish fishery.

Currently, landings are veported in every month in &ll areas
with the exception of February snd March In  the northernmost
regions. In genersl, peak landings for areas south of 35 N occur
during winter and spring months, .while lsndings north of 3% N
peak in late summer and early fall. Between 1978 and 1986,
landings within northern regions have expanded across months, 30
that more bervesting is occurring in spring and lste fall months
N then In earlier years. Landing patterns in the Guif of

Hexico in recent years sppeasr to be i1nfluenced by the

deveioping

yellowfin tuna flahery. Swordfish landings sre nou increasing in
months of high yellowfin abundsnce. Landings of f the southeast

U.S. eappear to have shifted slightiy to earlier months

in the

mast recent years (1985-1986), ea3pecially to sarlier months in

the Caribbean region. A grest deal of the expansion
Caribbean can be sattributed to the diversion of the
U.S5. fleet Inte the sore southerly lstltudes in the
YOETS.,

SIZE FREQUENCY SAMPLE

into the
soutbheast
Yast two



Based on cooperative vork by Florlda Ses Grant (Berkeley snd
Houde 1980, 1981), South Carolina Marime Resources Departiment
personnel, MNFS personne)  at the Southeast Fisherles Center,
and suppert from the commercisl sector, the svalleble size
frequency data for the U.S. swordfish fishery has been improved
over the past 5 years. The slze frequency dats base records
dressed (headed, gutted, talled) carcass welghts of individusl
fish ss they sre offloaded et the end of a trip. In adoition to
the individual welghts, wvessel, gesr, port, date, flshing area,
&nd uwhen svailable ¢trip effort totals (hooks end sets) are
vecorded for each trip sempled. Anrwsl elze fregquency samples
ore described in Table 3 which 1ista the numbers of fish welighed
as well as the total sampled dressed welght. The sample
percentage of the total weight harvested le also tndiceted. In
@ach of +the past 5 years over 50,000 fish sccounting for more
than 50Z of the total U.S5. harvested velight have been sampled.
Armual  numbers sampled by 20 pound increments of dressed welight
are listed 1in Taeble 4 end presented as s&hhwel ‘'size frequency
nistograms and cumulative frequency plote in Appendix 1. Table §
gummarizes the number of trips ssmpled for size frequency by year
and area. Based on the large number of trips sampled and the
lsrge proportion of the total harvest veight sccounted for by the
anruel sample, the anmual size  frequency  hlstograms areé
representative of the size comppsition of the U.S. harvest. A
more cdetalled anslysis of area-time specific size frequencies 1§
beyond the scope of this paper.-

CATCH PER UNIT. EFFORT

Catch per unit effort data from the U.S. suworafish’ fishery
from 1978 thru 1986 must be standardized to. asccount for the
previpusly described gear changes. Area specific characteristics
and changes adopted over time need to be evaluated. In this
section, sources of CPUE deta are described and mean CPUE values
are provided by year and area. Measn CPUE values for 811 sizes
combined should be Interpreted with ceution as they are
undoubtedly influenced by the wvariability of = U.S. gear
configurations, changes over time, as well as vartability in age-
clsss strengih and age (size) specific distribution patterns.

As previously mentioned, trip effort in totsl hooks fished
and Punbers of sets sre occesionally reportied with the size
frequency data, collected s a result of intervieus conducted by
S part samplers, or developed by comparing avaliable Yogbook
records 10 the slre frequency data. In most cases trip effort
date wss assigned to the specific trip sempled. In the 1979 and
1980 Southeast U.S. sample, trip effort was assumed constent for
s specific wvessel-year corbination based on intervieus with
captsins. Because that flshery uas dominated by small wvessels
making short 1 to 3 day trips, thls was considered to be a
reliable procecdure for estimating trip effort (Berkeley and Houde
1981, Berkeley and Irby 1982). The +trip effort data s
assoclated with Individual welghts of swordfish lended from that
¢rip. Cetch rates can therefore be calculated in terms of numbers
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-and number per set are presented in Tabie 8.

or weight for the tots! catch or for gpecific size categories.
In comparison to the number of trips sampled for size frequency
(Table 5), the number of trips with sssociated hook effort (Table
ba) or set effort (Table 7a) represent a reduced sample. Hean
numbers per 1000 hooks and mean pumbers per set are presented

i
Tables éb and 7b respectively. "

Logbook records voluntarily submitted to the senior author
by a limlted number of captains, and records from U.S. domestic
observer trigs on longline vessels provide a second source of
CPUE dats. This sample represents a limited number of wvessels
end captains (23), with severa) vessels represented by short time
series. Totsl numbers of swordfish caught on a single set are
recorded without associated size data. Mean CPUE's 1n  either
number  per 1,000 hooks or number per set, were calculated by
everaging individual set values (asverage of ratios - Rothschild
ang Yong 1970). The number of individual set records by area and
year and associated mean CPUE values in number per 1,000 hooks
In Tight of the
variable gesr configuraticns used by the U.S. fleet, &nd the
variable sizes of fish Inciuded 1n these individusl set records
variablility in hook and set bssed CPUE values 135 expected. '
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TABLE 3. Annusl U.S. 1
TABLE 2. Arrmual U.S.  Tendings in metric tons live velight for ‘ suordfish ueighed, total gr;:sggexﬁ';ﬁ{ ;:g{;}zg ;:d I;&;:ber‘s of
five geographical reglons in the North Atlantic. The reglonel percentage of totsl U.S5. lendings » weight
percentege of annual total landings s listed. ) as.
YEAR U.S. SIZE FREQUENCY SAMPLE TOTAL
. NUMBERS DRESSED UEIGHT LANDINGS
(LBS) Z
1978 8,690 856,748 14
1979 32,035 3,078,686 40
YEARS 1980 52,095 4,493,265 48
1981 35,587 3,345,725 45
AREA 76 79 B0 Bl 82 B3 84 85 86 ;Zgg gf'gg? :.222.3?3 58
' B ’ 58
CARIBBEAN 0 0 0 0 0 0 25.4 394.7 1152.% izgg .58,172 4,230,378 56
PERCENT(T) 0.0) (0.0) (0.0) (0.0) (0.0) (0.0) <0.6) (B.&) (23.6) a 69,455 5,163,044 &7
‘ 1986 74,364 5,189,992 &4
SULF OF : -
HEXICO 25.6 252.5 861.5 B5BB.S 627.9 367 367.2 575 422.3
PERCENT(D) {0.7) (6.0) (15.3) (13.0) (lz.4) (7.6) (B.1) Qz.5) «(8.7)
SDUTHEAST
v. 5. 527.2 1B17.9 2324.9 2021.1 2220.3 2071.2 1738.6 1500.5 %02.6
PERCENT(Z) (14.3) (39.4) (41.3) (44.b) (43.7) {43.)) (3B.3) (32.5 8.5
NORTHEAST
U. S. 3063.6 1720.B 1513.6 1464.3 1604.3 1670.7 1460.6 8B89.2 1012.9
PERCENT(X) (B3.2) (37.3) (34.0) (32.3) (31.5) (34.8) (32.2) (19.3) (20.7)
GRAND
BANKS 67.5 BCb.9 524 454.7 633.B 691.9 946.2 1258.3 1393.3

PERCENT(Z) (2.0 (17.9) (9.3) (10.0) (12.5) (14.4) (20.9) (27.3) (2B.5)

TOTAL 3684 4618 5624 4529 5086 4801 4538 4618 4BB4



TABLE 4. WNumbers of swordfish sempled by 20 pound Increments of

dressed (hesded, gutted, talled) welght from the U.S. fishery TABLE 5. Numbers of trips sampled for size frequency by area sand
from 1978 1o 1986. year.
AREA 78 79 80 81 82 83 84 85 86
YEARS CARIBBEAN - - - - - - 4 61 219
1978 1979 1980 1981 3982 1983 1984 1985 1986
S172E GULF OF
20 229 1825 3959 2278 4757 5597 €BL2 7761 7658 MEXICO 1 61 123 104 85 62 76 181 278
40 1105 6873 11267 710 11055 13912 16349 16B5) 20010 COUTHEAST
0 1479 5453 99 §531 5 11645 13071 13496
B0 1512 4025 Z:oe Igi‘g 7229 2830 7033 9573 10747 u.s. 88 1293 1552 1630 1736 1612 1296 1175 767
JOO 1146 298¢ 4936 3105 5551 4422 4585 6374 7440 NORTHEAST
120 B47 2320 3677 2385 3566 3416 3259 4307 4605
}40 642 )BSZ 2857 1863 3032 2820 2425 3056 2650 u.527 58 111 116 265 351 218 183 245
160 463 1437 Z124  14z3 2279 2158 1850 2173 1991 CRAND
JBO 331 . 1180 1714 1252 16% 1763 1384 1533 1359
200 248 9ci 125B 9B 3209 1317 1023 1131 909 BANKS - 6 i 9 24 34 338 4 42
220 183 713 959 75 985 1050 616 B3] 615
2:0 104 592 73 595  Bre 754 517 4 5i-
260 116 4ba 52 494 590 g6 39z 457 351
260 €3 424 . aeY 376 476 467 zBO 35T 3)0
300 56 309 371 33¢ 369 381 211 245 237 -
20 43 230 265 297 330 307 186 206 16l
340 38 195 204 1% 267  ZeD 15 156 125
36019 131 185 JeD  2z0 196 113 146 101
38> 24 55 95  J44 157 154 106 111 70
405 20 9t 83 9z 117 103 £5 3 ¢!
420 9 40 47 58 87 77 3 63 53
440 6 26 37 36 89 59 38 5 "
460 1 23 23 40 62 47 34 43 30
450 3 14 2z 25 36 26 z5 24 27
500 2 12 17 16 24 18 11 24 16
£20 7 ) 18 14 1 6 14 1
540 1 3 z B 8 8 7 9 b
560 3 4 3 5 4 7 12 &
580 1 4 5 8 3 7 3
600 1 2 2 5 | z
620 3 1 1 3
640 1 3 1 )
660 1 1 1 2
680 1 1
700 2 )
720 1 1
740 1 1
780 I
800 1
880 !
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TABLE &a. Numbers of sampled trips for size freguency snd TABLE 7s. HNumbers of sampled trips for slze freguency and
assocliated book effort. associated set effort.
AREA 78 79 80 81 82 83 84 85 86 AREA 78 79 80 81 8z 83 84 Bs 86
CARIBBEN - - - . - - - 11 19 : CARIBBEAN - - - - - - - - 10
SULF OF . | GULF OF
MEXICO - 2 2 - - & 4 38 54 HMEXICO - 2 2 - - 6 1 21 54
SOUTHEAST SOUTHEAST
u.s. - 744 1079 &0 38 44 B6 o8 125 U.S. - 744 1079 60 38 44 85 b6 125
NORTHEAST " NORTHEAST
uU.s. 9 8 4 18 &6 101 72 48 X uU.S. 9 8 4 18 65 97 &9 39 &8
GRAND ) GRAND
BANKS - 2 5 3 & 15 18 22 18 BANKS - 2 5 3 6 i5 12 18

TABLE 7b. Mean numbers caught per set by area and year for

TABLE 6b. Mean numbers per 1,000 hooks by area and year based on sempled trips with associate¢ set effort information.

sampled trips with associsted hook effort information.

ME AN CPUES(NUM/SET) BY YEAR AND AREA
ART L YE AR

MEAN CPUES(NUM/1000H)Y BY YEAR AND AkLA 7E 759 BO &1 62 a3 84 85 =19

YE AR . : ‘
7€ 79 80 81 82 B3 & ES co 10,000 GL600 0L000 . OUBRS UL 000 0,000 T 0.000  0.000 10.457
e . - - - - .. Z .00 917 Z.600 Rulely .00 .03 3.3 7.307 132
O'UT? C.000 0,000 0.000 ©.003 0,000 0,000 33.365 <3.926 3 d 3:2 ? 2%2 £ gé; S ;;; S.?:g g.?%o 6.032 6.535 é.lﬁB
0.000 37,466 19.344 0,000 0,000 46.087 50,575 16,7850 9.5%97 2 13.555 w063 11.071 E.673. b.440 ©.976 7.410 8.903 8.34L7
OLQ00 42,0097 24.787 44.435 44.%19 37.737 26.45<. 26.039 31.963 £, 0:00; 1%:749 23:05? 17:622A19:&Oé 12.974 30.727 35.43% 10.680

33,101 13.620 38.913 56.521 47.740 2B.640 25.032 32.281 27.067¢
0,000 11,453 19,399 10.774 20.480 £5.83% 45,942 76.78) 45.133



TABLE B. Mumbers of indivicus! set records by ares  snd year with APPENDIX 3
sssocimted mesn CPUE’s bssed on numbers per 1,000 hooks and

numbers per set. Annual  silze frequency histograms and cumulative frequency

plots for swordfish sampled from the U.S5. fishery from
1978 to 1986

NUMBERS OF SETS BY AREA AND YEAR FOR
THE CARIBBEAN, GULF, SE LS, NE US, AND GRAND BANKS

AREA 78 79 80 81 Bz 83 B4 5 Bb TOTAL
1 e] o o] o] ] Fa o [¢] [ 66
2 9 27 87 4 3] 14 26 123 g7 317
3 38 L1 13 174 143 172 307 293 Bl 140%
4 142 112 B4 146 137 B4 168 120 102 1095
5 17 31 65 80O 348 437 27 145 0 1019

MEAN CPUE - NUMBER/1I0O00 HOOKS
AREA 78 7% 80 B1 ez 83 64 85 bt
i 0.60 0.00 0.00 0.00 0.00 20.67 0.00 0.00  26.52
4 7.43 15.82 11.13 3.40 0.00 50.4) 32.05 25.86 ©3.2C
3 .37 14.53 1%.52 35.63 46.45 39.43 29.6% 30.68 33.5C
4 22.46 10.59 24,14 6.46 16.02 17.53 21.1% 32.96 X7.79
5 16.73 14.54 14.45 13.00 10.74 10.30 37.14 2&6.%51 0.00

MEAN CPUE - NUMBER PER SET
ARE A 78 79 80 81 82 B3 B4 8BS &t

1 0.00 0.00 0.00 0.00 0.00 5.00 0.00 G.0U E£.67
2 3.00 £3.52 11.13 Z.75 0.00 8.71 7,40 6.55 5.5 -
3 4.76 6&.73 6.37 5.81 8.48 7.6% 6.95 6.13 &.ev
4 22.8B1 7.19 7.99 6.30 5.88 4.27 5.0 8.7 11.70
5 32.12 26.1e 22.55 22.31 13.57 14.20 23.19 3z.0v (U

263



PrRCENT(N)

1978 US SWORDFISH S1I2{ FREOUENWCY

Ll il L8

.EBQDNQNFPN@ oy

T g

&0 Wo WD WO Y0 380 30 W0 ML 4K

3O LA DT BCRLW(NTS

1979 V.S .SWORDFISH SIZF FRELOLNL -

0.20
an
o2e -
©2s -
0.22 =
0.0 ~
[ RUIE
LR,
LRI
012 ~
e10 o
LY
oo -

VIAD ST A

oo4 A "
o0z -

[

8§

!
g .ﬁBGaDQEQNQ“THW

0 Y40 8 2 b I S LF13

"T25 b b woRuENTS

1980 V.S SWORDFISH SIZ0 FRtwuD'sl»

©3
o3

.24~
027 o
630
g o
LT |
@
o
o0 -

eo
@4~
by~

.

7 L 7Ll 2L A

8

» iﬁgﬂ@mﬁmmmvm.

WO 160 WO 0 B0 X0 0 X0 X
5 U b pESLNTY

| RIS A AT,

264

SraCevtR)

eEPCENTINY

PERCTNTIN)}

Pk

822

A1)
L R1%
ore
012
Gt
o
G.of
S
oo,
sac

b3
v

D2
on
620
o1p
01t
o
012
CR{-]
ooe
oot
Do
vo
oo0

ox

1981 US. SWORDMISH 128 FREGUENC Y

L 27 7. 7 A
VAV

o«

R

A>3 w0 180 220 re0 30 340 300 4
20 LD DWT WCREMENTS

1882 LS SWORDTIEN SIZT FREL UK.

0 180 2] 20 el Pt 34T 738 40
: 2018 DW NIREM{NT,

1983 U.S SWORDFIER S0 FR{OULI

o268

D24 o
022
920 o
[XTE
LRTIE
D14 o
812 4
010
bon
[ 2-
ooe
b3z

S0

-

L L 7T

Z

3 .ﬁﬁmm@m@‘m@mwn". v

f
20 [

WO 10 W0 200 280 30 340 Mo a0
20 8 put sCRENENTS



PERCINTIN)

PIRCENTIX)

PERCTWT(X)

EEEEE %

L3}
01
AL
017
0.0
008
©.06
o
0.0z

0.30
oz
bt
©.7e
0.22
00
018
018
0

012 -

010
boe
.06
[ o]
ooz
0.00

0.
Q.44
012
B0

.08

[-%-]

1984 U.S. SWORDFiSH SIZL FREQUENCY

L L 7L 7L L)

2L Ll 3

GQQQS‘N’F“‘?

4

? ¥ ™t T

”© Wwo MO MG I XD M0 ML MO 420

30 1B DWT SSCREWENTS

1685 U.S. SWORDFISH SIZE FREQUENCY

3
7L 77 2L LL S
L7, L LA

¥y 77

3 Gmgm@mﬁ“"‘:‘ ey

WO G0 WO WO 290 0 MO MO &0
20 L3 Dot wCREWINTS

1986 U.5. SWORDFISH SIZE FREQUENCY

77 27 77 27 L7 £ L4}

BQQWWMW 265

| RIS

L L) WO XID 200 300 M0 0 W0
B0 LB DT ORI WS

1973 U5 CUMULATIVE PRTDUENCY

L

1975 U.S. CUMULATMVE PREQUENCY

1880 U.S. CUMULATIVE FREQUENCY

P EEEESEE

"

§
3.
§4
i}
B
g
£
¥4
§4



1321 0.5, CULAULATYE TREGUENCY

1982 U.5. CUHULATRV FREQUENCY

1983 U.5. CUMULATIVE FREQUENCY

2606

9324 U5, CLEANATME PRIDUZNCY

S~

T v T Y -y ) .t
B @ em rew e e e G Pw R0 e
-

1985 LS. CUMULATVE FRECUENTY

IPBE U.S. CUMULATIVE. FREQUENCY




