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INTRODUCTION

The Billfish Newsletter is an annual publication produced by
the Southwest Fisheries Science Center (SWFSC) as a
service to the international angling community. Emphasis is
on billfish angling in the Pacific, Indo-Pacific and Indian
Oceans. The results of the 1993 International Billfish Angler
Survey and the 1994 Cooperative Marine Game Fish Tagging
Program are described in this issue. The data presented are
the result of cooperation by billfish anglers, sportfishing
clubs and affiliated agencies with the SWFSC. We express
our sincere appreciation to all anglers completing the survey
forms and to all those who tag and release billfish. We
welcome comments concerning both the Survey and Tagging
programs as well as the contents of this Newsletter.

INTERNATIONAL BILLFISH
ANGLER SURVEY

OVERVIEW

The Billfish Angler Survey provides the only estimates of
billfish angling activities in the Pacific and Indian Oceans.
Collection of recreational billfish catch and effort data which
began in 1969 provides an index of catch and effort trends
for the recreational fishing Community. The recreational
fisheries are important economically to many areas of the
Pacific. Tourism in places such as Hawaii and Baja
California is enhanced by the presence of billfish sport
fishing facilities. Total expenditures by anglers in pursuit of
catching trophy billfish is large and can be a major source of
revenue in some local areas.

RESULTS OF THE 1993 BILLFISH ANGLER
SURVEY

Billfish anglers responding to the Billfish Angler Survey for
1993 reported catching 3,378 billfish throughout the Pacific,
Indo-Pacific and Indian Oceans. This included 906 Pacific
blue marlin, 166 black marlin, 1,021 striped marlin, 1,042
sailfish, 238 spearfish and 5 swordfish.

In Table 1 the results of the 1993 Billfish Angler Survey as
reported by anglers, by landing location for the Pacific and
Indian Oceans are presented. The fishing area, number of
angler days fished, catch of billfish per angler-day (CPUE),
and major species are indicated. The catch rates for 1992 are
shown in parenthesis.

The majority of striped marlin were taken in southern
California, along the southern coast of Mexico's Baja
peninsula and in the waters surrounding Hawaii. Blue marlin
were most often reported from Hawaii, Baja California,
Guam and New Zealand. Black marlin were most often
reported from Australia, Panama and Baja California.
Sailfish were reported caught in greatest numbers along the
entire west coast of Mexico and Central America and short-
billed spearfish from Hawaii and Panama.

Table 1. Results of the /993 Billfish Angler Survey. Data in
parentheses are values recorded in 1992. Species codes are
striped marlin (SM), blue marlin (BLM), black marlin

(BKM), and sailfish (SF).
LOCATION ANGLER BILLFISH MAJOR
FISHING DAYS PER SPECIES
FISHING
DAY (CPUE)
PACIFIC OCEAN - - -
Hawaii, U.S.A. 3,259 0.33 BLM
(3,379) (0.28)
So. California 1,456 0.10 SM
(2,220) (0.12)
Baja California, 1,278 0.60 SM
Mexico. (1,240) (0.60)
Guaymas, Mexico. 24 0.29 SM
37 (0.46)
Mazatlan, Manzanillo, 15 0.67 SF
MX (23) (0.96)
Puerto Vallarta, MX 41 0.46 SM
(42) (0.55)
Manzanilla, Mexico 86 0.55 SF
(28) (0.61)
Acapulco, MX 72 1.54 SF
(79) (0.90)
Guatemala 101 2.89 SF
(334) (1.37)
Costa Rica 117 1.80 SF
(234) (2.03)
Panama 120 1.78 SF
(38) 1.97
Peru - - SF
(117) (0.41)
Japan 826 0.05 BLM
(38) (0.16)
Guam, U.S.A. 253 0.18 BLM
(102) (0.29)
Micronesia 5 0.20 BLM
(7) (0.43)
Fiji 13 0.23 SF
(51) (0.14)
Tahiti, French 34 0.38 BLM
Polynesia (83) (0.47)
Australia 156 0.53 BKM
(213) (0.55)
New Zealand 135 0.27 BLM
(143) (0.06)
INDO-PACIFIC - - -
Papua New Guinea 46 0.22 SF
(30) (0.63)
Malaysia - - BLM
(35) (0.09)
Thailand 3 0.33 BKM
2 (0.50)
Hong Kong (Pratas) 16 0.12 BLM
31 (0.16)
INDIAN OCEAN -
Kenya 141 0.67 SF
(142) (1.07)
Mauritius 225 0.22 BLM
(11) (0.09)
Seychelles - - SF
(43) (4.81)
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The total number of angler-days reported for 1993 was 8,561
days, a decrease of 1.7% from the number of angler-days
reported in 1992. The overall catch per unit of effort (CPUE)
for 1993 was 0.40 billfish caught per angler-day (or 2.5 days
fishing per bill-fish). This is similar to the 1990 and 1992
catch rates of 0.42 and 0.43 billfish/day but only about 75%
of the 1991 catch rate of 0.57 billfish/day.

It is important to understand these catch rates represent
annual means and are calculated over the entire 1993
reporting year. They are not indicative of seasonal highs or
lows encountered in any particular region. For regions
reporting fewer than 100 angler days (i.e. small sample size),
the statistical error of the mean may be somewhat greater
than for regions reporting more than 100 angler days. The
principal value of these data are in the trends observed over
a long period of time. These trends can then be compared
with other events affecting catch rates including
meteorological patterns such as El Nifio events, regional
commercial fisheries or local economies.

Highest catch rate for striped marlin was at the southern tip
of Baja California (0.39). High catch rates for blue marlin
were recorded in Hawaii (0.18), Mauritius (0.18), Tahiti
(0.35), Guam (0.18) and New Zealand (0.20). High catch
rates were reported for black marlin in Australia (0.46) and
Panama (0.31). Excellent catch rates for sailfish were
reported from central and southern Mexico, Costa Rica and
Panama.

The trends in CPUE recorded during the Billfish Angler
Survey are shown graphically by location for striped marlin
(Figure 1A), blue marlin (Figure 1B), black marlin (Figure
1C), and sailfish (Figure 1D).

INFORMATION FOR RECEIVING THIS
NEWSLETTER AND ANGLER SURVEY FORM

The Billfish Newsletter is sent to individuals who have
within the past year tagged and released billfish, or have
submitted the Billfish Angler Survey form to the Southwest
Fishery Science Center during the past year. U.S.
Government regulations require us to purge our mailing list
each year. If you did not fish for billfish in 1994, but would
like to continue to receive the Billfish Newsletter, indicate
your name and address on the bottom portion of the Billfish
Angler Survey form and indicate "NO FISHING" and return
the form. Your name will be retained on the mailing list.
Your cooperation in the annual Billfish Angler Survey and the
Cooperative Marine Game Fish Tagging Program is
appreciated.

SURVEY RESPONSE

Your response to the Billfish Angler Survey is needed to
better determine the trend of angler catch rates which
provides an Index on the health of the billfish stocks
important to recreational fisheries.

Enclosed you will find three copies of the Billfish Angler
Survey card for the 1994 calendar year one for your
individual use and extras for family members or others
anglers not familiar with the Survey. Additional 1993 Survey
cards are available to billfish anglers through this office.

Table 2. The following billfish tags have been recovered but
Billfish Tagging Report cards, with release information were
never returned. Please check to see if you have any misplaced
Billfish Tagging Report cards in your tackle box.

Species codes are: striped marlin, SM; blue marlin, BLM;

swordfish, swordfish, SWO and unidentified billfish,
BILLFISH.
YEAR
TAG NUMBER SPECIES RECOVERED

A 175 SM 1986
A 1437 SM 1988
A 4581 SM 1988
A 6046 SM 1988
A 7336 SM 1989
A 8285 SM 1989
A 8925 BILLFISH 1989
A 9353 SM 1990
A 9387 SM 1989
A 9738 SM 1989
A 11409 SM 1989
A 15345 SM 1995
A 19327 SM 1991
A 20380 BLM 1993
A 20760 BLM 1994
A 21137 SM 1993
A 23671 BILLFISH -

H 16797 SM 1986
H 37204 SM 1987
H 43017 SM 1990
H 46699 SM 1988
H 51032 SM 1987
H 51697 SM 1987
HM 49687 SWO 1987
W 1057 SM 1995
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Figure 1. CPUE (number of fish/angler day) for A) striped marlin, B) blue marlin, C) black marlin, and D) sailfish reported

by region, 1969-1993.



1995 Billfish Newsletter

Table 3. Summary of billfish tagged in 1994.

AREA SPECIES TOTAL
PACIFIC OCEAN - -
Southern California, U.S.A. Blue Marlin 2
Southern California, U.S.A. Striped Marlin 82
Hawaii, U.S.A. Blue Marlin 184
Hawaii, U.S.A. Black Marlin 10
Hawaii, U.S.A. Striped Marlin 120
Hawaii, U.S.A. Sailfish 1
Hawaii, U.S.A. Short-Billed Spearfish | 55
Hawaii, U.S.A. Broadbill Swordfish 46
Baja California, Mexico Blue Marlin 20
Baja California, Mexico Black Marlin 2
Baja California, Mexico Striped Marlin 51
Baja California, Mexico Sailfish 23
Manzanillo/Acapulco, Mexico Blue Marlin 2
Manzanillo/Acapulco, Mexico Striped Marlin 1
Manzanillo/Acapulco, Mexico Sailfish 9
Panama Black Marlin 6
Panama Striped Marlin 1
Panama Sailfish 37
Colombia Sailfish 11
Hong Kong Black Marlin 1
Guam, U.S.A. Blue Marlin 35
Guam, U.S.A. Black Marlin 1
Guam, U.S.A. Sailfish 5
Guam, U.S.A. Short-Billed Spearfish 2
Fiji Blue Marlin 13
Fiji Black Marlin 2
Fiji Striped Marlin 1
Fiji Sailfish 11
Tahiti Blue Marlin 3
Tahiti Striped Marlin 1
Tahiti Sailfish 1
Australia Black Marlin 1
INDIAN OCEAN - -
Kenya Sailfish 3
Mauritius Blue Marlin 1
Seychelles Sailfish 1
ATLANTIC - -
Grand Banks Broadbill Swordfish 5
- TOTAL 750

COOPERATIVE MARINE GAME FISH
TAGGING PROGRAM

TAGGING RESULTS FOR 1994

The Billfish Tagging Report cards received in 1994 indicate
a total of 750 billfish were tagged and released; 34% fewer
than in 1993 (1,135). This is the fewest number of releases
recorded since 1985 (Table 2). Decreased tagging of blue
marlin and striped marlin were noted from Hawaii while
increases in tagging were seen for blue marlin and sailfish
in Fiji and Guam. The cause of this observed decrease is not
known although swings of 30% to 40% in numbers of tag
releases is not uncommon between years. We anticipate an
increased number of tag releases in 1995. Tagging supplies
are available for tagging billfish from the SWFSC office at
no cost. Billfish anglers tagged an additional 35 "other fish"
(Table 3). The tagging of other fish, however exciting, is not
encouraged even though it may provide a reason to release
a fish. The results of this ancillary data do not support or
further the goals of the Billfish Tagging Program.

Table 4. Summary of all fish tagged in 1994.

SPECIES NAME TAGGED
Blue Marlin 260
Striped Marlin 257
Sailfish 102
Short-billed Spearfish 57
Broadbill Swordfish 51
Black Marlin 23
Albacore Tuna 12
Bigeye Tuna 9
Yellowfin Tuna 4
Skipjack Tuna 1
Bronze Whaler Shark 2
Opah 2
Shortfin Mako Shark 1
Blue Shark 1
Hammerhead Shark 1
Ulua 1
Unidentified 1
TOTAL RELEASES 785

This year we have endeavored to recognize all anglers who
reported tagging billfish in 1994 (Table 4). We have also
listed the names of charter and private boat captains who
have tagged significant numbers of billfish in their region
(Table 5). The captains of cooperating commercial fishing
vessels are recognized in Table 6. We appreciate the efforts
of everyone involved in the Billfish Tagging Program and
emphasize that although your name may not be included in
the lists we nonetheless appreciate your efforts in
contributing to the research program.
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Table 5. Names of anglers tagging billfish in Southern California, Baja California and Hawaii. Information taken from

Billfish Tagging Report cards received for the 1994 calendar

year releases.

ANGLER NAME BILLFISH ANGLER NAME BILLFISH ANGLER NAME BILLFISH ANGLER NAME BILLFISH
TAGGED TAGGED TAGGED TAGGED
SOUTHERN - Shipman Kim 1 Ben Gage 1 David Nottage 2
CALIFORNIA Greg Kovacevich 1 Carol Garner 1 Doc Obermeyer 1
John H. Aure 1 John J. Kovacevich, Jr. 1 Lara L. Garner 1 John M. Oda 1
Geronimo Austin 4 Anna Kunze 1 Michael J. Garris 1 Edna T. Oisson 1
Bryan Bingham 2 Bill Leake 2 Freddy Gartley 1 Thomas G. Parker 1
Vic Birnberg 1 Jason Mariwether 1 Mark T. Georgantas 1 Robert Pascal 1
Henry Bodkin 1 Alan Mizutani 1 Dana Giammaria 1 Hugh Pattinson 3
David Brant 1 Tom Mobley 1 Jerry Gleason 1 Pat Paulson 1
Michael S. Callan 4 Sue Mobley 1 R.D. Godfrey 1 Gene Perkins Jr. 2
James Cecconi 1 Shawn Moore 1 Milton Goldberg 1 Richard Pickles 1
Mike Cooing 1 J.S. Nassimbene 2 Greg Goodheart 1 John Pickles 1
Larry Coots 1 Kent Nichols 1 Tom Gowin 1 George Poroi 1
Douglas A. Daniels 6 Barbara Peabody 1 Alvar Green 1 Ray Pratt 1
David M. Denhom 1 Larry Peabody 1 Charles A. Grieger 1 Barbara Pritchard 1
Rick Ecklund 1 Jay Ricber 2 Dora Groves 1 Nasario Quemado 1
Stan Ecklund 2 Steve Seidner 1 Steve Gunder 1 Larry Quigley 1
Bill Frederick 1 Pat Snyder 1 Graham Hart 2 Jim Ramsey 1
Cami Garnier 1 Andrew Stanevicius 1 Ray Hawkes 2 Alan D. Rapp 1
George A. Garrett 1 Sunny Steiner 1 Charles W. Helscel 2 George Renner 2
Stanley Graham 1 John Thompson 2 Tim Herzog 1 Freddy Rice 1
Bob Handloser 1 Mike Thompson 1 Bill Hoey 6 Kaulike Rice 1
Tom Hargraves 1 Ray L. Underwood 1 Rick Hoffman 1 Oskie Rice 1
Linda Heil 1 Eddy Van Wormer 12 Keith J. Hollingworth 1 D’nese Richardson 1
Kathy Henderson 1 Fabian Von Posern 1 Lance Huffman 1 Thomas Rickett 2
Thomas S. Homrighausen 1 Dan Virnich 1 Dan Hunsaker 1 Irv Ridd 1
Chris Hull 1 Al Watlet 4 Norm Isaacs 3 Keith Robertson 2
Kirsten Johnson 1 Jim Wilfong 1 Dan Isaacson 1 Bruce Roe 2
Pat Johnson 1 James Young 1 Hiroshi Isoe 1 Jim Ross 1
Danny Lee Jones 1 HAWAIL - Masataka [zumi 1 Sterling Ross 1
Karl Kogler 8 Christopher Abel 1 Gerald Jack 1 Rogue Royds 1
Rich Kohler 1 Rick Acevedo Jr. 1 Doug Johnston 1 Ken Russell 1
Punkey Langston 1 Ben Adams 1 Joyce Jordan 1 Bonnie Ryan 3
Bill Lescher 1 Dennis L. Albert 2 Emmet Kane 1 Wanda L. Safe 1
Ron Loo 1 Mary F. Aneson 1 John Kendrick 1 Sanbo S. Sakaguchi 1
Bob Meffan 1 Robert Anthony 1 Marla Kendrick 1 Chuck Sanford 2
Reed Miller 2 Adam Atkin 2 Bob Kenny 1 Brent Sarria 1
Mark Mitchell 2 Keith Barbrie 1 Mizuho Kikuchi 1 Steve Schumacher 3
Lan Tran Okuda 1 Robert Barron 1 Robbie Kilborne 1 Erik P. Sebusch 1
Joe Oliver 1 Mark Bartell 1 Randy Kinores 1 Joe Sewell 1
Jim Persons 1 Tod A. Bartell 1 Shane Klingbeil 1 Mickel Sherrick 1
Suzanna Plant 1 Robert W. Beaman 1 Steward Kniff 1 Wen-Long Shi 1
Blair Proulx 1 Ted Birkland 1 Jim Korona 1 Donna Siebler 1
Mike Ross 1 Wayne Bisbee 1 Steven Koterba 1 Kevin M. Skaling 1
Don Schumacher 1 David O. Blair 1 Teena Krause 1 David Small 1
Ben Secrest 1 Bill Borken 1 Rick Krupa 2 Sharon Smith 1
Dick Sieminski 1 Rick Bourne 1 Richard Kuhlman 1 Terry Snow 1
Jim Sieminski 1 Addison Bowman 1 Masahiro Kunimi 1 Pat Snyder 1
Greg Stotesbur 1 Gail Bradford 1 David Kuri 1 Mark Stanley 1
Mike Thomas 2 Doug Buehler 1 Bob Kurz 3 Bob Sterline 1
Brad Thompson 2 Larry Burns 2 Sally L. Kurz 1 Sue Stolzman 3
Guy Whitne 1 Robert T. Burstall 1 Bob Larrabee 1 Cal Storer 1
Mark M. Wisch 1 John Castner 1 Gordon Lewandowski 1 Pat Staeder 1
BAJA CALIFORNIA - Craig P. Caughlan 4 Denny Liauw 1 Jeff Strong 1
Ari Hieta Aho 1 Jason Caughlan 2 Tish Locker 1 Jaren Sturdy 1
Gary Albery 1 Rick Chapenot 1 Ricky Loo 1 Aiko Susuki 1
Barry Anderson S Kuang Ming Chen 1 Bob Lowe 1 James M. Svetich 5
Don Anderson 9 Roger Christman 1 C. Maas 1 Ralph Svetich 1
John Archilbald 1 Cody Clayton 1 Wade Mabry 3 Ray Swift 1
D.V.T. Bear 1 Ward Coffman 1 Howard MacNair 1 Diane Swoboda 1
Don Bear 1 Mike Coidiron 1 Robert Mahr 1 Arthur Symes 2
Doug Bear 2 Kenneth R. Corday 5 Thomas D. Marquez 1 Ichiro Takahashi 1
Jay De Beaubien 1 Glen W. Cornwall 2 Barry Marsh 1 Kiichi Takahashi 2
Mike Benenson 1 Rex Crosland 1 John R. Marsh 1 Yoshinori Takano 1
David Bishop 2 Geza Csige 6 Roland Martines 1 Shigeshi Tanaka 1
Brian Bray 2 Christophe Culine 1 Peter Maxwell 1 John Tatum 1
Paul A. Brower 1 Reno Dano 1 Phil Maxwell 1 Chiwaki Tomokata 2
Bill Buckley 1 Jason Dean 1 Alton McCracken 1 Debi Tyner 3
Jim Cavin 1 Jean-Philippe De Ravel 1 Ryan McCracken 2 Ralph Umana 1
Pat Colucci 1 Richard M. Devine 2 Charles McGreevy Jr. 1 Robert Van Gaal 1
Bill Crozier 1 Bodo Dierks 1 Jacky MclIntosh 1 Mirsad Vilich 1
John Davis 1 Neil Douglas 1 Karla McKame; 1 Charles L. Waligura 1
Seth Dewey 3 Dovenberg 1 Gordon McLevin 1 Dan Warne 1
Sally Doll 1 Bob Dudley 1 Chris McMillan 1 Mark Weniger 1
Ray Fernandez 1 Cecil Dupree 1 T. Neal McNamara 2 Raleigh Werking 1
Judy Franich 1 C. P. Eichhorn 1 Jeff Meyer 4 Terry Wherlock 2
Rocky Franich 1 Vongue Emile Jr. 1 Robert J. Milton 1 Timothy J. Whip 1
Bernard A. Guentner 1 Phil Fessenden 1 Smokey Molle 1 John F.B. Wilkinson Jr. 2
Bill. M. Guentner 2 Christine Fiene 1 Hidefumi Moribe 1 Debbie Williams 3
Fred W. Harmon 12 Chris Fischer 1 Brooks Morris 1 Reed Williams 1
Gordon Hart, Jr. 1 Kevin Fisher 1 William F. Morris 2 Donald E. Willis 1
Jeff Hassen 1 Donald Freitas 2 Ken Mortimer 1 Dennis Roy Wong 1
Brad Karr 2 Ron Freitas 7 Kevin Nakamaru 2 Takashi Yamashita 1
James Key 1 Sean Freitas 7 D. Brent Nelson 2 Peter B. Yunich 1
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Table 6. Names of captains tagging substantial numbers
of billfish, and the number of billfish tagged and
released. From Billfish Tagging Report cards received
for 1994 calendar year releases.

CAPTAIN NAME
HAWALIL U.S.A. -
Capt. Mark Shultz 22
Capt. Freddy Rice 22
Capt. Ron Freitas 20
Capt. Jim Anderson 16
Capt. Robert McGuckin 16
Capt. Bobby LaRue 15
Capt. Randy Orkisch 14
Capt. Chuck Haupert 12
Capt. Marlin Parker 12
Capt. Gene Vanderhoek 12
Capt. Tom Siebler
Capt. Jerry Allen
Capt. John Jordan
Capt. Darryl Chow

TOTAL

—_
(=3

Capt. Steven Kaiser

Capt. William Dorr

Capt. Richard Keith

Capt. John Llanes

Capt. Bob Sterling

Capt. Mike Holtz

Capt. Dick Krupa

BAJA CALIFORNIA, MX
Capt. Martin Collins

Capt. Jesus Agundez

(20 IOLY o)} e Y le N [ ) IS § IEN | ool o)

Capt. Jesus Araiza

Capt. Paulino Martinez
Capt. Felix Olachea

SOUTHERN CALIFORNIA,
U.S.A.
Capt. Jerry Austin

Capt. Michelle Kogler
Capt. Ken Brookins

WA A~|[Of

Capt. LaRay Daniels
Capt. Stan Ecklund

WA || C

TAGGING SUPPLIES ARE AVAILABLE TO
BILLFISH ANGLERS THROUGH THIS
OFFICE AND THE FOLLOWING
LOCATIONS:

Southern California
e San Diego Marlin Club, San Diego, California
e Balboa Angling Club, Newport Beach,

California
e (Catalina Seafood, end of Avalon Pier. Catalina
Island
Hawaii

e Pacific Ocean Research Foundation (PORF),
Kailua-Kona
e SWFSC, Honolulu Laboratory
Baja California, Mexico
e Rancho Buena Vista, East Cape
e Rancho Leonero, East Cape

Table 7. We wish to thank the captains of commercial
fishing vessels tagging billfish in 1994.

CAPTAIN NAME SPECIES TOTAL
Jim Anderson Swordfish 6
Jim Anderson Striped Marlin 11
Murray Cudworth Swordfish 1
Murray Cudworth Striped Marlin 6
Murray Cudworth Blue Marlin 2
Tony Geisman Swordfish 1
John Gibbs Swordfish 8
John Gibbs Mako Shark 1
Gerald Guidry Blue Marlin 2
Joe Hamil Swordfish 5
David Haworth Swordfish 3
Randy Hisler Swordfish 2
Bobby LaRue Swordfish 15
Robert Vacchetta Swordfish 4
TOTALS | Swordfish 44
- Striped Marlin 17
- Blue Marlin 4
- | Mako Shark 1

TAG RECOVERIES - 1994

Thirteen billfish tags were returned in 1994. Four were
from blue marlin, seven from striped marlin, one
swordfish and one shortfin mako shark (Table 7). Of the
four blue marlin, only two had been reported tagged and
released. Both of those were tagged near Kailua-Kona
and moved west over a period of 292 and 317 days (Figure
2). Of the blue marlin not reported released, one was
recovered northwest of Kauai and the other in the south
Pacific near Tahiti. It is important to mail in the Billfish
Tagging Report card as soon after a fish is tagged as
possible. Tagging serves little purpose without full release
and recapture information.

Seven striped marlin were recovered during the year.
Three of these were tagged and recovered in the waters off
Hawaii. These varied in time of release from 18 to 327
days. Three other striped marlin were released along the
coast of Baja California, Sur and had been recovered
nearby in 8, 29 and 75 days. The striped marlin at liberty
for eight days (Table 7) had been in our recovery data
base since November 1988. We received the Billfish
Tagging Report with the release information in March
1994 (a little late but greatly appreciated none-the-less).
One striped marlin tagged at Santa Catalina Island, CA
moved 580miles (933 km) south to Thetis Bank,
Mexico in 149 days (Figure 3).
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Table 8. Tag recovery information.

MILES &
RELEASE RELEASE RECOVERY RECOVERY DAYS
SPECIES TAGGER/CAPTAIN DATE LOCATION DATE LOCATION FREE DIRECTION
TRAVELED
Blue Marlin Brian Banovich 19°30°N 156°00°W 19°35°N 158°02°W
Rick Rose 08/03/92 Kailua Bay, HI 05/22/93 W. of Kailua-Kona, HI 292 130-w
Blue Marlin No Release card for ) ) 09/11/93 31°41°N 164°35° W ) )
tag #A20380 NW of Kauai, HI
Blue Marlin No release card for tag 16°52°S 149°00°W
#A20760 ) ) 07/07194 Tahiti ) )
Blue Marlin Louise Sterling 19°30°N 156°00°W 19°34°N 160°17°W
Bob Sterling 09/24/93 Kailua-Kona, HI 08/07/94 W. of HI 317 B57-W
Striped - 21°10°N 157°15°W 24°46°N 153°45°W
Marlin Jim Anderwon 12/04/92 Molokai, HI 10/27/93 N, of HI 327 301 - NNE
Striped - 20°42°N 156°58°'W 19°38°N 156°08°W
Marlin Mark Shultz 01/09/94 Lanai, HI 01/27/94 Kailua-Kona, HI 18 81-SSE
Striped Joe Atterberry 19°30°N 156°00°W 15°31°N 158°44°W
Marlin Rob Purdy 02/01/93 Kailua-Kona, HI 0227793 S. of HI 27 294 - SSwW
Striped . 33°19°N 118°22°W o1 A5 o A
Marlin Mark M. Wisch 09/12/93 Santa Catalina, Is., 02/08/94 2°IAN 113°04W 149 580 — SSE
Jeff Jones CA Thetis Bank, NM
Striped Dennis Gagnon 24°55°N 112°38°'W 22°58’N 109°4 1’'W
Marlin Jerry Lewis 1/07/93 Thetis Bank, MX 01721194 East Cape, Baja 75 219 -ESE
Striped . 24°27°N 112°15°W 23°11’N 111°19°W
. Bill Holmes . .
Marlin John Nult 11/07/88 Santa Margarita Is., 11/15/88 SE. of Lucitania 8 94 — SSE
ohn Nutton MX Bank,MX
Striped James Key 24°55°N 112°36’W 25°35’N 113°27°W
Marlin John Grabowski 10718/94 Thetis Bank, MX 11/16/94 Uncle Sam Bank, MX 29 65-NW
Swordfish - 28°20°N 149°08°'W 32°03°N 118°29°W
Dave Ghiglotty 05/01/93 NW of HI 01/01/95 San Clemente Is., CA 610 1,852 —ENE
Shortfin Mako - 33°37°N 117°56”W 32°26°W 117°35°W
Shark Jason Blower 07/30/88 San Pedro, CA 09/01/93 SW of San Diego, CA 1,859 74-SSE
o
25°N I 1 I 1) I 1 i3 %
= RS
L San
. Clamente Is™ \
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Y B
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Figure 3. Movements of fish tagged and recovered along
the west coast of California and Baja, California.

Figure 2. Movements of blue and striped marlin tagged
and recaptured in the waters surrounding Hawaii.
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The longest movement reported this year was form a
swordfish tagged northwest of Hawaii which moved east-
north-east 1,859 miles (2,990 km) to just south of San
Clemente Island, California in 610 days (1.67 years). The
fish reported at liberty for the longest period was a shortfin
mako shark tagged at the “Rigs” near San Pedro, California
in 1988 and recovered south-west of San Diego, CA 1,859
days (5.1 years) later. This shark had gained nearly 100
pounds.

RESULTS OF RECENT
INVESTIGATIONS

STRIPED MARLIN MOVEMENTS

Striped Marlin (Terapturus audax) are widely distributed in
the Pacific and Indian Oceans. Like many large pelagic
predators, they make extensive movements although they
are not considered as highly migratory as some tunas which
make regular and rapid trans-oceanic migrations. Studies
recently completed by SWFSC biologists indicate some
interesting facts influencing the movements of striped
marlin in the Pacific.

Horizontal and vertical movements of striped marlin were
monitored with ultrasonic depth-sensitive transmitters in
southern California, along the Kona coast of Hawaii and off
the tip of Baja California, Sur, Mexico. Horizontal
positioning and water temperature depth profiles were
routinely taken in all three areas. In Hawaii, additional data
on speed and direction of oceanic currents were obtained
directly using an acoustic Doppler current profiling system.
Comparison of striped marlin movements and their depth
distributions in vastly different areas revealed some
valuable information concerning specific  habitat
preference.

In the spring and summer when striped marlin are present
in southern California, surface water temperatures average
about 18°C to 20°C. The depth of this mixed surface layer
tends to average between about 15m to 20m, below which
temperatures drop considerably. Here striped marlin spend
about 85% of their time in the surface mixed layer (ML).
Occasionally they will penetrate into cooler waters of 14°C
at depths of 40m to 50m. Striped marlin tracked off La Paz
and Caho San Lucas, Mexico exhibited similar patterns.
They spent nearly 100% of the time in the mixed layer
(30°C) and only occasionally descended below the bottom
of the mixed layer into the thermocline near a depth of 50m.
In contrast the surface waters off the Kona coast averaged
25°C to 27°C and the mixed layer extended to 90 m. Here
striped marlin tracked spent 80% of their time in the mixed
layer above 90m and never ventured in water colder than
18°C. The maximum recorded depth for these striped marlin
was 170m.

Analysis of this data reveals that, within a wide range,
striped marlin do not have an absolute temperature
preference. In all three areas they spent the vast majority of
their time either in the mixed layer or in water no colder
than 2°C below that of the mixed layer. The fish did not
descend to a depth where the temperature was 8°C lower
than that of the mixed layer. When temperature is expressed
relative to the mixed layer the depth distributions of striped
marlin are similar (Figure 4). The maximum depth for
striped marlin appears to be limited by temperatures of 8°C
colder than the surface layer. The change in water
temperature, not the absolute temperature or its depth in the
water column, is what limits the vertical movements of
striped marlin.
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Figure 4. Percent of time striped marlin tracked near Kona
spent at each 10 meter depth interval (A), and percent of
time spent in the mixed layer (ML) and at each 1°C interval
below the mixed layer temperature (B).
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The horizontal displacements of striped marlin off southern
California, Baja and near Hawaii are also similar. Most fish
moved in relatively straight lines or slowly curving arcs.
Several striped marlin tracked for up to 48 hours moved
predominately in one direction at an average ground speed
of 1.18 knots. Movements were not unanimous however.
Some fish remained in the vicinity where they had been
initially captured and released. The movements of one
striped marlin tracked off Kailua-Kona was apparently
strongly influenced by the current during much the time
(Figure 5). Its speed over ground was strongly influenced
by current velocity. When moving nearly parallel with the
current, its ground speed was about 2.1 knots. During the
last 5 hours of the track it was moving against the current
and its ground speed was considerably slower (0.7 knots). It
is possible that striped marlin can use (or avoid) water
currents in their horizontal movements.
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Figure 5. Horizontal movements of one striped marlin (A)
and simultaneously collected water current velocity data

(B).

Recapture and Tag Return Rewards

The Tagging Program's reward hats have been redesigned
and improved. The new tag reward hats are grey corduroy
with an emblem of a marlin leaping from the water
embroidered on the front. The emblem was fashioned from
the cover photo on the 1994 Billfish Newsletter (Figure 6).
The baseball hats are given to anglers who recapture a
tagged billfish and to the angler that tagged the billfish.

Tagging Priorities

Our current tagging emphasis, by location is:

Southern California Striped Marlin
Broadbill Swordfish
Hawaii Blue Marlin
Striped Marlin
Black Marlin
Broadbill Swordfish
Mexico Blue Marlin
Black Marlin
Central America All billfish
Indo-Pacific All billfish
Indian Ocean All billfish

TAG PERFORMANCE STUDIES

Scientists at the Southeast Fisheries Science Center
(SEFSC) in Miami, along with several other private
agencies, are currently conducting research into the
performance of the tags developed jointly by The Billfish
Foundation and the NMFS in 1990. Dr. Eric Prince and MR.
Chris Jones, of the SEFSC report that the RF-tag design in
a miniaturization of the tag primarily used on highly
migratory species. The RF-tag, which is designed as a
intermuscular form of attachment using medical grade
nylon, was developed in response to the need for a more
biologically compatible tag for inshore and reef species.
Biological compatibility implies that the tag has a higher
retention rate, causing lower release mortality, is more
compatible for tissue healing around the tag anchor, and
minimizes adverse effects on growth and behavior.

Figure 6. New design of billfish reward cap.
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In one project underway, scientists are examining the
performance of the RF-tags on two important recreational
commercial species, red drum and red snapper. Several
hundred fish are being held under controlled conditions at
the University of Miami experimental fish hatchery and
the New Orleans Aquarium of the Americas. Two tag
types, the NMFS RF and a single barbed dart (the most
popular tag now used on inshore species) are being
evaluated for tag performance by examining mortality,
shedding rates, tag anchor holding power, growth,
condition, and tissue response. One objective is to
determine which tag design provides the best overall
quality of data used in estimating vital parameters. This is
determined by examining and comparing the quantitative
performance indicators affected by the presence of

HOW TO TAG YOUR BILLFISH

First, have your tag loosely affixed to the applicator tip with a rubber band before you catch your

fish.

When the fish is brought alongside your boat, allow the fish time to calm down so you can better

control it for accurate tag Insertion.

The tag is inserted in the dorsal back muscle just below and behind the tallest part of the dorsal
fin (pictured below). The tag should be inserted a full two inches into the muscle and at an angle
matching the flow of water over the fish's back. Take care to avoid the head and gill areas.

The fish should be tagged without excessive handling or removing it from the water. If the hook
cannot be easily removed, the fish can be released by cutting the leader as close to the hook as

possible.

A fish that is over-exerted can often be revived by slowly pulling it through the water until it
begins to swim on its own. A fish that has thrown its stomach can still be released. Several returns
have been received when the Billfish Tagging Report card indicated "stomach thrown".

It is equally important to complete and promptly return the Billfish Tagging Report cards.

different tag designs. Several designs are being examined.
Another objective is to systematically track the
development of tissue attachment to the tag heads, and
determine the required time for a tag to be set firmly and
permanently into the muscle tissue. This project was
initiated in April 1994 and is scheduled to be completed
in mid-1995.

The results of this tag performance project will greatly
improve our knowledge of tag retention, tissue adherence,
and biological compatibility of dart-type streamer tags.
This in turn will lead to better use of tag-recapture data in
fishery management models, more intelligent stock
assessments, and better management of our natural
resources.
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COMPLETING THE BILLFISH
TAGGING REPORT CARD

The Billfish Tagging Report cards should be filled out
completely and as accurately as possible. Use Latitude and
Longitude as well as locally known fishing localities when
possible. The length of the fish can be estimated as "eye-to-
fork" {EFL) or as "tip of lower jaw-to-fork" (JFL).

Include any remarks, your Club name and complete address'
of the angler and boat captain. Return cards promptly to the
Southwest Fishery Science Center. Tagging is of no value
unless this Billfish Tagging Report card is returned. Postage
is paid if mailed in the U.S.A.

Unfortunately, we have 19 striped marlin and 2 blue marlin
recoveries in our data files without the release information.
We have not received the release information for two of the
blue marlin recoveries in 1994. Please check your tackle
boxes for Billfish Tagging Report cards inadvertently not
mailed in. Tagging serves no purpose unless the Billfish
Tagging Report cards are returned.

SEND US YOUR PHOTOGRAPHS

The Southwest Fisheries Science Center is looking for
good photographs of billfish for the cover of next year’s
Billfish Newsletter. Color or black-and-white photos of
billfish and/or fishing activities are appropriate. We
would appreciate your sharing of photos and will give you
full credit in the 1996 issue. A billfish baseball cap and
plaque will be awarded to the winner photographer.

Py the Tagging Flag!
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