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Introduction

In 1975, the New Zealand Ministry of Agriculture and Fisheries implemented a cooperative gamefish
tagging programme at the request of angling groups. Before that, recreational fishers had tagged many
gamefish, and high recovery rates of tagged fish promised to provide valuable information on growth and
movement. Since 1975 recreational anglers have voluntarily reported all tag release and recapture
information which has then been stored on a database and analysed for fish movement and growth.

The programme became significant in the management of billfish species in 1988, when the Minister of
Fisheries implemented a fishing moratorium that restricted access to the Auckland Fishery Management
Area for foreign licensed tuna longline vessels and prohibited the retention of any commercially caught
billfish, except swordfish, by domestic vessels in northern New Zealand waters. As part of the
moratorium, recreational fishers were encouraged to tag at least 50% of all striped marlin (Tetrapturus
audax) caught. Information from recaptures could then provide some basis for describing the geographic
distribution of striped marlin, and the degree of interaction between the recreational and commercial
fisheries for striped marlin.

A review of the programme in November 1991 determined that it has the potential to provide data
useful for improving management of other key recreational gamefish species, such as kingfish
(Seriola lalandi), mako shark (Isurus oxyrinchus), and blue shark (Prionace glauca). The objective of
tagging these species was to collect and analyse information on growth and movement. The overall
results on billfish and gamefish distribution and movement provide the Ministry of Fisheries with
information to gauge the effectiveness of measures to reduce conflict between the recreational gamefish
and commercial tuna longline fisheries.

For the 199899 fishing year, the Ministry of Fisheries contracted NIWA to manage the gamefish
tagging database as part of a database management project (project number DMAN905). This report
summarises the results obtained from the tagging programme from 1 July 1998 to 30 June 1999. Results
of previous seasons have been summarised in a time series of reports: 1995-96 (Holdsworth & Saul
1998), 1996-97 (Davies & Hartill 1998), and 1997-98 (Hartill & Davies 1999).

Methods

Billfish and gamefish were tagged through an existing cooperative arrangement with recreational and
commercial fishers who voluntarily tag and release billfish and gamefish species. These releases and
recaptures by recreational anglers and commercial fishermen formed the basis of the programme in
1998-99.

As in previous years, fish were tagged with a visual implant tag, as described by Davies & Hartill (1998).
The distribution of tags to recreational fishing clubs through the New Zealand Big Game Fishing
Council (NZBGFC) and the tagging methodology has been described by Saul & Holdsworth (1992).
The NZBGFC distributed over 3000 tags to gamefish clubs and participating anglers before, and during,
the 199899 billfish season (October—April). Tags were also supplied to commercial fishers by NIWA on
an individual boat basis. Participants completed a fish tagging report card, recording relevant information
on the release of a tagged fish and submitted it either through their clubs or directly to NIWA. All release
details were entered into a relational tagging database, which is archived on the central Ministry of
Fisheries database, managed by NIWA in Wellington, at the end of the fishing year.

The message on the tag informs anglers that a reward will be offered for details of the recapture of tagged
fish. These recapture details are then entered into the relational tagging database.

For each species, tag release and recapture information was summarised by fish size, the spatial and

temporal distribution of releases and recaptures, and the respective catch by the recreational and
commercial fishing sectors. Almost all the results given in this report, such as seasons and localities,
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are very strongly dependent on the presence and timing of recreational gamefishing and commercial
longlining activities. Size distributions were categorised by 10 cm length intervals. The size of fish
released or recaptured is given in length and weight. Often these sizes are only estimates, especially
when the fish is not landed. Length data in this report are based on, in order of preference, measured
length, measured weight converted to length, estimated length, and estimated weight converted to
length. Weights were converted to lengths using the best available length-weight relationships (Table

1.

Blue shark lengths derived from weights were likely to be underestimates as they were based on a
conversion to standard length as no conversion parameters were available for total length estimation.
When both measured lengths and weight estimates were reported, conversion of weight estimates
using a standard length-weight relationship resulted in length estimates which were similar to those
reported by the fisher. As length estimates were given for 90% of the blue shark releases reported, the
use of lengths derived from weights is unlikely to have had much influence on the length frequency
presented.

The spatial distribution of release and recapture locations of tagged fish was summarised using Ministry
of Fisheries commercial statistical reporting areas (Figure 1). Fine resolution plots of release locations for
main species were produced from the information on the fish tagging report cards. The temporal
distributions of releases and recaptures were categorised by calendar month. Releases and recaptures
were categorised according to the commercial or recreational methods of capture.

Net movements of billfish, mako sharks, blue sharks, and kingfish were determined from the release and
recapture locations. The frequency of fish moving between statistical areas was tabulated to determine
broad patterns in movement of mako shark, blue shark, and kingfish. Detailed charts were produced of
both local and long distance movements of recaptured striped marlin for which release data were
available.

Results

Striped marlin

A total of 1535 striped marlin was tagged and released by commercial and recreational fishers between
1 July 1998 and 30 June 1999 (Table 2), which is the highest number reported since the programme
began in 1975. The total number of marlin caught by gamefish clubs was 2349 (estimated from gamefish
club records, Ros Nelson, NZBGFC, pers. comm.). Therefore, during the 1998-99 season, 65% of all
striped marlin caught were tagged and released, compared with 62% in 1997-98, 68% in 199697, and
58% in 1995-96. Nineteen striped marlin were tagged and released by commercial fishers
(Appendix 1).

A wide size range of striped marlin was tagged and released with an mean estimated length of 223.5 cm
(Figure 2). The NZBGFC and member clubs encourage the tagging and releasing of marlin under 90 kg
(about 231 cm long) and do not recognise landed fish less than this weight for contests or trophies. The
length distribution of released striped marlin indicates that about 45% of tagged fish were over 90 kg.

There has been a marked increase in the number of striped marlin tagged off New Plymouth
(statistical area 041, Figure 1), where 214 were tagged in the 1998-99 season (Figure 3), far more than
in any other previous year. Most releases were once again made along the east Northland coast, and in
the areas around the Three Kings Islands and North Cape (Figure 4, Appendices 1 and 2).

The monthly distribution of releases show this to be a summer—autumn fishery with few striped
marlin being tagged and released before January (Figure 5). The seasonal pattern of releases is
broadly similar to that in previous years (Davies & Hartill 1998, Holdsworth & Saul 1998, Hartill &
Davies 1999).



The distribution of tagging effort for striped marlin within the recreational fleet was strongly skewed,
as in previous seasons, with a few vessels responsible for a high proportion of the releases. Nine
vessels (less than 2% of the participating fleet) accounted for 20% of the marlin tagged and released
(Table 3).

During the 1998-99 season, 13 tagged striped marlin were recaptured, more than in any previous
season. There has also been a reported recapture from a previous season. Before this season only 40
striped marlin recaptures had been reported since tagging started in 1975. Of those recaptured this
season, seven were caught by recreational vessels in New Zealand waters and six by commercial
vessels in the tropics (Tables 4 and 5). Striped marlin recaptured by recreational fishers had been at
liberty for 2—62 days, during which they travelled 0—94 n. miles. Commercial recaptures occurred
after 33—-1032 days after travelling 854—1091 n. miles. Two striped marlin were recaptured near Fiji,
two near Tonga, one west of New Caledonia, and one off the east Australian coast. Unfortunately, no
release information is available for one of the 13 recaptures. All of the tagged marlin for which
release data are available were released by recreational fishers.

Marlin are capable of moving large distances in a short time (Figure 6), and it is possible that they do
not remain resident in New Zealand waters for periods greater than a few months. It appears from
short term recaptures that inshore coastal movements (Figure 7a) occur during the fishing season, with
out of season recaptures indicating widespread offshore movements towards the tropics as local
waters cool. Striped marlin recaptured in the tropics (Figure 7b) are usually caught by commercial
longliners.

Mako shark

More mako sharks (747) were tagged this season than in the previous season (see Table 2). A broad
size range of mako sharks was tagged and released, with a mean estimated length of 163.1 cm (see
Figure 2). A large proportion of mako were tagged on the west coast (46%), which is a reflection of
the increased striped marlin catch in this area during the 1998-99 season (Figure 8). As in previous
years, many mako were tagged and released off the east Northland coast (Davies & Hartill 1998,
Holdsworth & Saul 1998, Hartill & Davies 1999). A few mako were also tagged in other waters off
the North Island and 15 were tagged off Dunedin (Figure 9). The high numbers of mako tagged in
February compared to the number of striped marlin released in that month indicates an early season
for mako this year (see Figure 5). The distribution of tagging effort is relatively uniform throughout
the recreational fishing fleet (see Table 3).

A total of 15 mako sharks was recaptured this season, 6 by recreational fishers and 9 by commercial
fishers (see Tables 4 and 5). Of these, no release information is available for two recaptures. Seven
mako were recaptured outside New Zealand waters, as far away as Fiji and Australia. Over 14% of all
mako recaptures occur in the waters around Fiji (Table 6). The number of reported recaptures from
Fiji has increased considerably in the last 3 years and probably reflects a greater awareness of this
programme by commercial longliners in that area. Movements of tagged mako in New Zealand waters
appear to be localised around east Northland, with some movement to the Bay of Plenty and the west
coast.

Movement of mako may be inferred from patterns in the net distance moved by tagged fish relative to
their time at liberty (see Figure 6). Tagged mako recaptured near their release point (under 400
n. miles), generally appear to be caught during the same time of year after being at liberty for 1 or
more years. However, as mako is a bycatch of the striped marlin target fishery, this pattern may
reflect a strong seasonality in fishing effort rather than seasonality in mako availability caused by
movement of tagged fish in and out of New Zealand waters. Large movements of tagged mako do
occur with recaptures taking place 1000 n. miles or more from the point of release, mostly in the
tropics. There is no clear seasonal pattern in the timing of these tropical recaptures.



Blue shark

The number of blue sharks tagged in 1998-99 was 276 (see Table 2). The size range of tagged fish
was broad, with the largest individual estimated to be over 3.0 m and some fish in the 90-100 cm

length category (see Figure 2). The mean estimated length of blue sharks tagged and released was
140.2 cm.

Over 80% of releases were made off the Otago coast (Figure 10): most of the others were off the east
coast of the North Island (Figure 11). The season was concentrated, with over 72% of blue sharks
tagged in February (see Figure 5). The distribution of tagging effort was strongly skewed, with two
boats from Dunedin releasing over 80% of all blue sharks tagged (see Table 3).

Nine blue shark recaptures were reported during this season, the same number as in the previous year.
Of the nine blue sharks recaptured this season, six were released off the Otago coast, five of which
were released this year. Eight of the nine recaptures were made by commercial fishers, five of which
were recaptured overseas, one as far away as the Philippines. Before 1997-98, only 19 blue sharks
had been recaptured since tagging began in 1975. There is no clear relationship between net distance
moved and time at liberty, although several blue sharks have been caught close to the point of release
after long periods at liberty (see Figure 6). The most distant recapture to date was off the coast of
Chile (Table 7).

Kingfish

The number of kingfish tagged has declined over the last 5 years, with 306 tagged this season
compared with the high of 1444 in 1994-95 (see Table 2). The kingfish tagged and released this
season spanned a wide range of reported lengths, with a mean estimated length of 75.3 c¢m (see Figure
2).

Most tagging (67%) was in statistical area 012 (Figure 12): most of the other releases were off the east
coast of the North Island (Figure 13). One recreational boat was responsible for more than 69% of all
kingfish tagged and released (see Table 3). Kingfish were tagged throughout the year with effort
peaking in February (see Figure 5).

The number of recaptures has declined from 72 in 1995-96 to 21 in 1998-99 (Davies & Hartill 1998,
Holdsworth & Saul 1998, Hartill & Davies 1999). This decline probably reflects availability of tagged
kingfish which are being released in declining numbers. Of the 21 recaptures, 8 were by commercial
fishers off east Northland and East Cape (see Table 5): recaptures by recreational fishers mostly
occurred off east Northland (see Table 4).

Most (86%) of the tagged kingfish recaptures have been within the fishing statistical area in which
they were released, suggesting that large scale movements are uncommon (Table 8), although a few
recaptures have been reported previously from the Wanganella Bank and Australia. The short
distances moved by kingfish recaptured this season are consistent with previous results in which
tagged kingfish are recaptured close to the point of release even after long periods at liberty (Davies &
Hartill 1998, Holdsworth & Saul 1998, Hartill & Davies 1999).



-Discussion

Almost all the results given in this report, such as seasons and localities, are very strongly dependent on
the presence and timing of recreational gamefishing and commercial longlining activities. A total of 31
843 gamefish has been tagged to date, 2985 during the 199899 season. Over 65% of the marlin caught
this season were tagged and released, which corresponds to similar tagging levels in previous seasons:
62% in 1997-98, 68% in 199697, and 58% in 1995-96. This high incidence of marlin tagged and the
proportion of tagged marlin over 90 kg both indicate ongoing interest in and cooperation by anglers with,
this programme. More marlin were tagged this year, 1535, than in any previous season, particularly off
New Plymouth, with releases occurring throughout the waters off the northern half of the North Island.

A record number of striped marlin recaptures was reported this year, 13 from this season and 1 from the
previous season. In the last two seasons there have been 25 reported recaptures of striped marlin
compared to 29 recaptures before this. The increased recapture rates, which have also been observed for
mako and blue sharks, may be partially attributed to the introduction during the 1996-97 season of wire
reinforced tags which were designed to reduce susceptibility to tag loss or damage and hence improve tag
recapture rates. Tagged marlin are recaptured after small scale coastal movements, or after movement
to the tropics where they are recaptured by commercial longliners. These patterns are similar to those
inferred from recapture data for mako sharks.

As in previous years, few billfish and gamefish were tagged by commercial fishers, although 46% of
tag recaptures in 1998-99 were reported by them. Over 51% of the commercial tag returns were from
offshore fisheries. Given the low level of tagging by commercial fishers, it is not possible to gauge the
level of overlap in fishing activity on the marlin populations by the commercial and recreational
fishing sectors. The movements of recaptured marlin and mako and blue shark indicate that parts of
these stocks may be encountered by both the recreational and commercial fishing fleets operating on
the east coast of the North Island and in the tropics.

Several factors may combine to increase the amount of information to be derived from this programme
on striped marlin movement and distribution. The high levels of striped marlin tagging achieved in recent
years will increase the effective tagged population. The new, robust tag will reduce tag damage and loss
of release information. The insistence of gamefish clubs that tag release information is provided by
their members has resulted in higher levels of data collection than reported for cooperative tagging
studies in other countries (Peel et al. 1996). Anglers who are not members of a gamefishing club,
including commercial fishers, have also been encouraged to supply release information on tagged
gamefish through recommendations made in popular articles (Hartill 1998, 1999).
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Table I: Parameters used to derive length from weight measurements

Length = b1 /mg__ht
a

(weight in g, length in cm)

Species a b Measurement method ~ Source

Striped marlin 0.0134  2.8900 Fork length Holdsworth (unpub. data)
Blue shark 2328 x 10° 3.294 Standard length Nakano et al. (1985)
Kingfish 0.0246  2.8463 Fork length McGregor (unpub. data)

(b fweight ] —e
a

Length =
& d

(weight in g, length in cm)

Species a b c d Source

Mako shark 5.432x10° 3.1407 -1.7101 0.9286 Kohler et al. (1995)
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Table 4 : Numbers of tagged fish recaptured during the 1998-99 season by recreational fishers by species
and statistical area*

Statistical area

002 003 005 010 013 014 017 041 042 47 48 999 Total

Striped marlin 5 - - - - - - -1 1 - - 7
Mako shark 1 - - - 1 - = 1 - - - 3 6
Kingfish 25 - 1 2 1 - - - 1 1 - 13
Blue shark T 1
School shark | 1
Total 8 5 0 1 3 1 1 1 1 2 1 4 28

* 999 Denotes fish recaptured outside statistical areas

Table 5 : Numbers of tagged fish recaptured during the 199899 season by commercial fishers by species
and statistical area*®

Statistical area

002 003 004 011 012 014 030 034 999 Total

Striped marlin Y 6
Mako shark 1 2 - 1 - - - 1 4 9
Kingfish 1 2 - - 3 1 - - 1 8
Blue shark - - 1 - - - 2 - 5 8
Bronze whaler shark e | 1
School shark 1 - - - - - - - 1
Total 3 4 1 1 3 1 2 1 17 33

* 999 Denotes fish recaptured outside statistical areas



UMOW{UN B3 ‘144, WEL ‘HVL ‘somddimd “THJ ‘spuejs] sesanbrey ‘OVIN ‘Ui ‘f1d ‘ade) 1sed JJo ‘dOd *B[D “THD ‘eruopa[e) maN “TvD ‘Bi[esny ‘Snv
I I I 14 [4 1 I 4 4 I I 4 1 1 4 I 1 |3 1 [el0],

- - - - - 1 - - - - - - - - - - = - o
1 - - - - - 1 - - - - - - - - - - - - = 190
1 - 1 - - - - - T T - - - 1 - - - - - = ¥20
- - - - - - - - - - - - - 1 - -~ = = - - - = = L10
- 910
#10

- - - - - - ©z - 1 1 - - = = €10
- - - - - - - - - - - - === 010
- - - - - - - - - - - - - - - - - - 1 - - - - 600
- - - - - - - 1 - - - - - - - - - - - = = €1 €00
- - - - - - - - - - - - - - - - - - - 1 1 - - 200

BOIR
[ei0L HVL THd OV {Id dDd THD TVD SNV &ié €40 Ov0 0€0 %20 LIO vIO €10 TIO 110 010 800 ¥00 €00 CTO0 9Sedoy

eale aImdeday

S
—
—
—
~

et
—
—
—

N W) o =00 = O N
|
|
|
|
|
!
|
|

— p—
|
|
|
|
|
—
|
|
|
|
|
|
|
!

SL6Y dUls 2an)ded31 PUE ISEI[I JO SEIIR [EINSHE]S WOIJ PIIBIPUL SE SHIBYS IN[Q JO JUSWIAO : £ 21qD1

uMowun B3R 777 yueq ejjouedues ‘NVM ‘eSuol ‘NOL ‘edS URWISE] ‘SV 1, ‘Spue|s] Uowojos “JOS ‘spue([s] sesonbiey ‘DVIA {soopeurtay] AN i ‘(1 8a§ [eI0D YOO ‘euopa[e) maN “TyD ‘elensny ‘SNV

60T I 1 4 I I I oe 1 4 9 € 1 14 € [4 [4 [4 6 Lr T L ol 91 €¢I ¢ T ¥ 8I ¢ [e10],

- - - - - - - - - 1 - - - - = - - = - - = - - - - - - - = 810
- - - - - - - - - - - - 1 - - - - - - - - - - - - = - - - L¥0
- - - - - - 1 - - - - - - - - - - - - - - = = - - - - - - 90
e e T e T S €40
L O o
- 170
1 - ¥10

L €10
L e T10

01 - - - - - - - - -1 - - - - - - - - 7& - - L 010
61 L U 1 I € - - € - - 600
91 - - - - - - s - - - - - - - - 1 - - 1 1 - 800
1 e e S S
001 - - 1 1t 1 - g7 - T € T 1 € 1 - 1 1 1 8 1 € € §
0¢ - - T - - - u

— NN N
—
|
[
[
[
[
[
[
[R]
I
I
[
[
[
| =
I
[
[
o <t -
o
|
|
——
o~
|
|
|

|
—
——
NV N

S00
¥e L I €00
700

eare
[e10L NVM NOL SVL 10S OVIN ¥TM (14 OO TVD SNV éil, 8¥0 L0 THO 1¥0 OO 6£0 +I10 €10 TIO 110 OI0 600 800 SO0 v0O €00 TOO 100 9sedy

eal1e aInjdeoay]

|
—
|
—
|
|
|
|
|
|
|
t
I
~
|
|
—r~
(I
— -
<
N=)
—

SL6T 2aurs aanydedas pue ISEI[II JO SEIIE [EIYSIE)S WOIJ PIJEIIPUL SE SHIBYS OYBUI JO JUIRIIAOIA] : 9 J7qD.[



123!
YL

[eloL

umowjun ga1e 14, “yueg e[pueuem ‘NVM “98pRI SlIAI0D “TOD eleNsNY ‘SAV

1 1 T 9 € € 1 9 1 I L O T Ol €I¥ € +I 61 6 TI ¥SI 69
- - - - T 1 - - - - - - = - - - - - - - -1
- - - 1 1 o - - - - - - - - - - - - - - - -=
- - - - DL oL oo oo oo
—_ — —_ —_ — — M —_ —_ —_ —_ —_ _ — —_ -— _ —_ —_ —_— — —
_ j— —_— — —_ —_ —_ —_ —_ — N _ —_ — — — j— — —_ —_ —_ —_
- - - - - - - - - - 1 ¥ - - - - - - - - 1 -
- - - - - - - - - - € ¢z o 1 - 1 1 - - - - =
-1 - - - - - - 1 - - 1 1 L 1 - = =- - - - =
- - - - - - - - - 1 - % 1 t© % u¢ - - 7 € 1
- - 7z - - - - - - - - - - - 9 6 36 - - - T =
- - - - - - - - - - - 1 - - - - 9 - 1 1 1 -
- - - - - - - - - - - - - - - - - 1% - 1 -
- - - - - - - - - - - - - - - - - 5 € 1 1 -
- - - - - - - 1 - - - - - - - - - - - 4 14 -
1 - - ¢ - 1 - - - - 1 - - - - 1 7T € 1 € w9
- - - 1 - - - - - - - - - - - - = = - 1 1 1

NVM 10D SOV &i6 8%0 L¥O S¥O €¥0 TPO 680 +I0 €10 TIO TI0 OI0 600 800 L0O 900 SO0 €00 ¢TO0

BAIR 2IN)ABOSY

[e0L

8%0
L¥0
944
10
£v0
y10
€10
(4L
110
010
600
800
L00
900
c00
€00
<00

Bale

ases[oy

SL6T 2ouls 2anydedax pue ISea[d.d JO SLIIE [BIISIB)S UI0X) PI)IBIIPUI SE YSLSUD| JO JUIUIIAOA] : § 2]qV [



048 001
34°S
047 002
046 + 003 004
36°S e
005
045 "\006 L. oos
042 010 o
38°S- 012
041
013
040
40°S- 036
037 014
Wad vy 039’
035 015
017 \016
42°S
034 018 019
/ C 020 021
033
44°S
032 022 023
024
46°S-
029 027
48°S
028
T o T T T T T 1 T o
166°E 168°E 170°E 172°E 174°E 176°E 178°E 180

Figure 1: Commercial fisheries statistical reporting areas.
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Figure 2 : Length frequency distribution of striped marlin, mako shark, blue shark, and kingfish tagged and

released during the 1998-99 season.
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Figure 3: Numbers of striped marlin released and recaptured (in parentheses) by statistical reporting area
during the 1998-99 season.
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Figure 4: Distribution of striped marlin tagged and released during the 1998-99 season.
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Figure 5 : Distribution of tagged fish release by month during the 1998-99 season for striped marlin, mako shark,
blue shark, and kingfish.
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Figure 6 : Net distance travelled by striped marlin, mako shark, blue shark, and kingfish relative to
period at liberty.
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Figure 7a: Short distance movements of striped marlin recaptured by June 1999,

+ denotes no net movement.
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Figure 7b: Long distance movements of striped marlin recaptured by June 1999.
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Figure 8: Numbers of mako sharks released and recaptured (in parentheses) by statistical reporting area
during the 1998-99 season.
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Figure 9: Distribution of mako sharks tagged and released during the 1998-99 season.
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Figure 10: Numbers of blue sharks released and recaptured (in parentheses) by statistical reporting area

during the 1998-99 season.
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Figure 11: Distribution of blue sharks tagged and released during the 1998-99 season.
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Figure 12: Numbers of kingfish released and recaptured (in parentheses) by statistical reporting area
during the 1998-99 season.
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Figure 13: Distribution of kingfish tagged and released during the 199899 season.
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