
New Zealand Fisheries 
Assessment Report 

2007/32 
February 2007 

ISSN 1175-1584 
 
 
 
 
 
Striped marlin fisheries in New Zealand  
 
 
 
 
J. Holdsworth 
P. Saul 
K. M. van der Straten 



Striped marlin fisheries in New Zealand 

J. Holdsworth 
P. Saul 

K. M. van der Straten 

Blue Water Marine Research Ltd 
POBox 402081 
Tutukaka 0153 

New Zealand Fisheries Assessment Report 2007/32 
September 2007 



Published by Ministry of Fisheries 
Wellington 

2007 

ISSN 1175-1584 

© 
Ministry of Fisheries 

2007 

Citation: 
Holdsworth, l; Saul, P.; van der Straten, K.M. (2007). 

Striped marlin fisheries in New Zealand. 
New Zealand Fisheries Assessment Report 2007132.37 p. 

This series continues the infonnal 
New Zealand Fisheries Assessment Research Document series 

which ceased at the end of 1999. 



EXECUTIVE SUMMARY 

Holdsworth, J.; Saul, P.; van der Straten, K.M. (2007). Striped marlin fisheries in New 
Zealand. 

New Zealand Fisheries Assessment Report 2007132. 37 p. 

Striped marlin (Tetrapturus audax) (Philippi, 1887) are found throughout the tropical and 
temperate Indian and Pacific Oceans. Much of what we know about the distribution, 
movement, and possible stock status of striped marlin comes from catch records. Surface 
longline fishing is the capture method responsible for almost all striped marlin commercial 
landings (retained catch). 

New Zealand commercial catch records available on the tuna database include domestic, 
chartered, and foreign licensed vessels start in 1980. According to these the annual striped 
marlin landings were highest in 1982 at 2798 fish (275 t). Since the introduction of most of the 
species taken by surface longline into the quota management system in October 2004 there has 
been a significant reduction in domestic fishing effort and in the number of active vessels in this 
fishery. In 2004 commercial fishers released an estimated 40 tonnes of striped marlin, and in 
2005 the estimate was 22 tonnes. 

Striped marlin has been the main target species in the northern gamefish fishery since the 1920s. 
Total recreational striped marlin catch is well captured in club records, as there is a strong 
culture of weighing landed fish and reporting tag and release. The catch of a few hundred fish 
per season from the 1940s to the late 1970s has grown to 1000-2000 fish a season according to 
New Zealand Big Game Fishing Council records. The total recreational catch recorded in club 
records peaked in 1999 at 2368 striped marlin. The total weight of catch that year is estimated to 
be 210 t, but 67% of these were tagged and released. In 2003--04, 1639 striped marlin were 
reported as caught by recreational fishers and in 2004--052145 were reported landed or tagged. 
The recreational landed catch was estimated to be 63 tonnes in 2003-04 and 88 tonnes in 2004-
05. 

The electronic database from the Bay of Island Swordfish Club since 1925 has been expanded 
to include catches from the Whangaroa Big Gamefish Club since 1927, Whangarei Deep Sea 
Anglers Club since 1955, and Tauranga Game Fishing Club since 1972, giving a total of29 468 
individual records from club weigh stations. This is in excess of 90% of reported recreational 
landings for many years and about 58% of striped marlin reported as landed or tagged by all 
New Zealand Big Game Fishing Council clubs over the last 10 years. There has been a trend 
across each decade in these records of an increase in the proportion of small fish caught and 
decreasing average size. 

A postal survey of charter boat operators in Northland collected catch and effort data for the 
2003-04 and 2004--05 seasons, continuing a time series of average catch per day fished that 
starts in 1975. A general linear model of recreational charter boat striped marlin CPUE showed 
a strong year effect and vessel effect and estimated generally lower catch rates in recent years 
compared with the raw data. A logbook programme has been developed to collect daily catch, 
effort, and environmental data for billfish, yellowfin tuna, and mako sharks. There is good 
support from charter fishers for the concept and data forms have been designed. 
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1. INTRODUCTION 

Striped marlin is one of a range of large oceanic pelagic species caught by recreational and 
commercial fishers in New Zealand waters. Generally, striped marlin are most abundant in 
summer and autumn, and northern New Zealand has a long established recreational target 
fishery for striped marlin. The largest striped marlin caught on rod and reel all come from New 
Zealand waters. The International Game Fish Association keeps records and 16 of the 22 striped 
marlin line class world records are held by anglers in New Zealand, including all the heaviest 
fish caught on line from 6 kg to 60 kg breaking strain. The line class records held by fish from 
other countries are all smaller fish taken on 1 to 4 kg line (IGF A 2006). 

A sport fishery developed in New Zealand targeting marlin and sharks in the 1920s. 
International tourists brought heavy tackle and new fishing methods that proved highly 
successful. The quality of the fishery was praised by best selling author of the time Zane Gray in 
his book 'Tales of the Angler's Eldorado, New Zealand' and others. Fishing clubs were 
established, and they weighed and recorded each fish landed. Charter boats were responsible for 
most of the catch as they had the specialist tackle and experience (Saul & Holdsworth 1992). 
Today, many private boats from 5 to 30 m in length participate in the fishery, and there are 
about 80 charter boats that target striped marlin seasonally. 

Gamefish club records provide an almost complete record of striped marlin catch throughout the 
history of the fishery. Since 1990, 60% of the recreational catch has been tagged and released 
with only estimated weights available for these fish. The expansion of the areas fished and the 
number of private fishing vessels targeting marlin has increased the proportion of the catch not 
recorded in club records in recent years (John Chibnall, New Zealand IGF A representative, pers. 
comm.). 

Since 1977, an annual postal survey of Northland gamefish charter skippers has provided 
information on the number of days fished per vessel where marlin was the target species 
(whether under charter or fishing with friends) and the catch of billfish by species for the 
season. The survey was administered by the Ministry of Agriculture and Fisheries until 1996, 
and has been continued with support from the New Zealand Marine Research Foundation and 
MFish project STM2003/01. 

Surface longlining is the main commercial method that catches striped marlin. The Japanese 
longline fleet moved into the South Pacific in the early 1950s and fishing effort expanded 
rapidly. Commercial reporting of surface longline landings on New Zealand forms became 
mandatory in 1980. These records are available on the Ministry of Fisheries tuna database. 
Since October 1987, commercial fishers have been required to release all marlin (dead or alive), 
and since that time the number of marlin caught on commercial vessels has not been reliably 
captured on tuna longline catch and effort reports (TLCERs). Scientific observers record all fish 
caught and released, but historically observer coverage has been poor in the areas and season 
when striped marlin are caught. In the wider Pacific, striped marlin is mainly a bycatch, though 
occasionally a target species, for surface longline vessels and the annual catch is estimated at 
15 000 t across the Pacific. 

Striped marlin have been tagged by recreational fishers and a few commercial fishers in New 
Zealand since 1975. The number of fish tagged and released has increased dramatically since 
the N.Z. Big Game Fishing Council introduced a voluntary minimum weight of 90 kg for landed 
striped marlin in 1988. There are about 3 or 4 striped marlin recaptures per year and these have 
been distributed widely throughout northern New Zealand and the southwest Pacific Ocean, but 
not beyond. This observation is supported by the results of New Zealand Marine Research 
Foundation projects that have tracked 26 striped marlin carrying pop-up satellite archival tags. 
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2. BIOLOGY OF STRIPED MARLIN 

2.1 Identification 

Striped marlin (Tetrapturus audax) (Philippi, 1887) is one of eight species of billfish in the 
family Istiophoridae. Five of the istiophorid species have been recorded in New Zealand waters, 
and striped marlin is most common. The white marlin (Tetrapturus albidus), found only in the 
Atlantic Ocean, is very similar in appearance to striped marlin. Research into differences in 
mitochondrial DNA indicates that white marlin and striped marlin are closely related, and if 
they are separate species they are of very recent origin (Finnerty & Block 1995, Graves & 
McDowell 2003). 

The striped marlin is the smallest and most slender of the three species of marlin occurring in 
New Zealand. Striped marlin can most easily be distinguished from other marlin of the Pacific 
Ocean by a tall first dorsal fin, which is at least equal in height to 90% maximum body depth. 
The ability of the striped marlin to fold pectoral fins against the body differentiates it from the 
black marlin (Makaira indica). The pectoral fins of the black marlin are locked in an outward 
position away from the body in adults. Colour during life of striped marlin is metallic blue with 
10-15 prominent vertical stripes that may remain present for several hours after death. The body 
cross section of a striped marlin is slab sided and more elliptical than the oval of blue marlin 
(Makaira nigricans) or black marlin. The striped marlin lower jaw is long and slender, even 
acutely pointed, and the flesh more orange than the pale or pinkish flesh of other marlin 
(Pepperell & Grewe 2001). 

The striped marlin is called tekeketonga in Maori, makajiki (Japanese), marlin raye (French), 
and A'u (Hawaiian). The scientific name Tetrapturus audax roughly means "bold, with four 
winged tail", is in reference to the two pairs of caudal keels at the base of the tail (Pepperell 
2001). 

2.2 Distribution 

The striped marlin is holoepipelagic, inhabiting the surface layer of temperate and tropical 
waters from 45° N to 40° S within the Pacific Ocean, and from continental Asia to 45° S within 
the Indian Ocean (Nakamura 1985). Within this range it occurs throughout the waters of the 
Pacific and Indian oceans, with the highest concentration off the Central American coast, with 
extensions across the north and south Pacific. However, few striped marlin have been caught in 
the warmest area of the Pacific, the central and western equatorial region from 10° N to 10° S, 
and therefore this region is not considered part of their normal distribution (Ueyanagi & Wares 
1975). 

Tagging data show that the striped marlin undergo extensive seasonal migrations, and as such 
their distribution is not uniform, with a number of areas of high abundance. Spawning grounds 
are believed to be widespread in subtropical regions of the north and south Pacific and tropical 
Indian Ocean. Juveniles generally stay in warmer waters of the range, while adults move into 
higher latitudes and temperate water feeding grounds in summer (southern hemisphere 1st 
quarter of the year, and 3rd quarter in the northern hemisphere) (Ueyanagi & Wares 1975). 
Within New Zealand, the striped marlin fishery is concentrated in the northern waters of the 
North Island, in the warmer months between January and May of each year (Holdsworth & 
Kopf2005). 

2.3 Stock structure 

A consensus has not been reached on the stock structure of striped marlin. Early studies focused 
on differences in the shape of striped marlin from different regions as described by a series of 
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measurements and the relationship between them (morphometries). From an index of 11 
measurements, Morrow (1957) concluded that there was a consistent difference between striped 
marlin from Peru and New Zealand. Differences in the pectoral fin length to body length and 
seasonal movements of individuals between the spawning grounds of the northern and southern 
hemispheres appear out of phase, implying that two separate striped marlin stocks may exist 
(Kamimura & Honma 1958). However, some tagged fish have moved across the equator in the 
eastern Pacific (Ortiz et al. 2003). Also seasonal shifts in high longline CPUE and length 
frequency modes have been proposed as evidence for a progressive clockwise migration of fish 
over several years, with the largest (or oldest) fish ending up in the southwest Pacific (Squire & 
Suzuki 1990). While the implication was that there was a single Pacific stock, it was also 
suggested that there may be "semi-independent subpopulations" in high abundance areas which 
would permit management by "stocks" (Squire & Suzuki 1990). 

The results of mitochondrial DNA analyses found statistically significant differences in the 
distribution of genotypes between striped marlin samples from different regions of the Pacific 
(Graves & McDowell 2003). A more recent study of samples from Japan, Taiwan, Australia, 
Hawaii, California, Mexico, and Ecuador found differences using micro satellite DNA analysis 
but did not in the mitochondrial DNA. The differences grouped samples from Japan, Taiwan, 
Hawaii, and California separately from Australia, Mexico, and Ecuador (Graves & McDowell 
2003). 

There have been about 20 000 striped marlin tagged with conventional tags in the southwest 
Pacific, mainly off New South Wales and New Zealand. None of the Australian tagged fish 
have been recaptured in New Zealand or further afield. New Zealand tagged fish have been 
recaught in many areas across the southwest Pacific (from 1500 E to 140 0 W) but not outside the 
southwest Pacific. Data collected and transmitted to satellites by electronic tags to date confirm 
these results although one fish was tracked further east (1300 W) north of Pitcairn Island 
(Michael Domeier, PIER, pers. comm.). 

2.4 Maturity and mortality 

The minimum size of mature fish recorded in the Coral Sea is estimated at 143 cm eye-fork length 
(EFL) or about 170 cm lower jaw-fork length (LJFL) and 36 kg. Ueyanagi & Wares (1975) 
estimated maturity in the central Pacific Ocean at about 160 em LJFL. Striped marlin captured in 
New Zealand are rarely less than 200 cm LJFL, suggesting that these fish are all mature. Age at 
first maturity is unclear, but applying age at length data to size at maturity it is probable that fish 
become reproductively active between ages 2 and 4 (Ueyanagi & Wares 1975, Skillman & Yong 
1976, Davie & Hall 1990). 

Natural predators of adult striped marlin are probably limited to some of the larger pelagic 
sharks and toothed whales. There are two instances recorded from a total of 26 striped marlin 
tagged with satellite tags as part of New Zealand Marine Research Foundation projects where 
the tag has been eaten (along with the fish presumably) and later regurgitated by a warm 
blooded (lamnid) shark, such as a mako or white pointer. The first fish was taken 15 hours after 
being tagged off Tutukaka in April 2005 and the tag spent 12 days in the dark at depths between 
the surface and 700 metres with a fairly constant temperature around 23 0c. A second fish 
tagged at the end of March 2006 was taken in the South Fiji Basin after four weeks at liberty 
and the tag remained in the shark for seven days. 

Natural mortality (M) has been estimated from growth curves and size frequency data from the 
longline fishery in Hawaii (Shomura 1980). These figures were reported by Boggs (1989) to be 
with in the range of 0.49 and 1.33. Hinton & Bayliff (2002) estimated natural mortality in the 
eastern Pacific to be between 0.39 and 0.82. The stock assessment model currently being 
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developed for striped marlin in the southwest Pacific uses an assumed natural mortality of 0.4 
and a K of 0.6 (Langleyet al. 2006). 

Some fish that break free from commercial or recreational fishing gear may die due to hook 
damage or entanglement in trailing line. A high proportion of fish that are caught are released 
alive at the boat by both commercial and recreational fishers. Data collected by the Ministry of 
Fisheries Observer Programme from the tuna longline fishery suggest that 72% of striped marlin 
are alive on retrieval (Francis et al. 2004). However, post release survival rates are unknown. 
Recreational anglers tagged and released 65% of their striped marlin catch over the last 10 years 
(NZBGFC records). Most of these fish are caught on lures. Preliminary results from 26 pop-up 
satellite archival tags (PSATs) deployed on lure-caught striped marlin in New Zealand showed a 
high survival rate following catch and release. The pop-up archival tags are programmed to 
release from the fish following death. No fish died and sank to the seafloor shortly after release, 
although there are two records of fish being eaten sharks (Tim Sippel, University of Auckland, 
pers. comm.). A small proportion of other PSAT tags failed to report, so the fate of these fish is 
unknown. 

Striped marlin caught on baits in Mexico showed a 26% mortality rate within 5 days of release. 
Injury was a clear predictor of mortality; 100% of fish that were bleeding from the gill cavity 
died, 63% offish hooked deep died, and 9% of those released in good condition died (Domeier 
et al. 2003). 

2.5 Age 

Davie & Hall (1990) estimated ages of striped marlin in New Zealand using dorsal spine growth 
rings and found between two and eight bands (ages). Melo-Barrera et al. (2003) identified between 
2 and 11 bands (ages) in Mexico and Skillman & Yong (1976) classified up to 12 age groups in 
Hawaii. However, none of these studies were able to validate the estimated ages. Maximum age 
estimates of striped marlin are distinctly less than black and blue marlin (about 13-25 years) (Hill 
1986, Speare 2003). 

2.6 Maximum size 

Data from Japanese surface longline vessels reveal that striped marlin are the largest in the 
southwest Pacific, with a modal size of 190 cm EFL (Squire & Suzuki 1990). Recreational catch 
records kept by the International Game Fish Association (IGF A 2006) list the heaviest striped 
marlin as 224.1 kg, caught in New Zealand in 1975. A positively identified striped marlin weighing 
243.6 kg was landed in the Bay of Islands in 1995, but was subsequently disqualified as a world 
record claim. The largest striped marlin in Australian game fish records is 191.5 kg (Bromhead et al. 
2004). 

3. DATA SOURCES AND METHODS 

3.1 New Zealand reported commercial catch 

Commercial fishers can report striped marlin catch on MFish catch effort returns. The tuna 
database contains groomed tuna longline data from MFish research projects. At the time extracts 
were performed the data in tuna were available up to 1 October 2004. Data for 2004-05 was 
extracted from the commercial catch and effort database (warehou) and were still undergoing final 
validation checks, so was not "groomed" in the same way as the tuna data had been. The extract 
requested data since 1980 and some differences were found between this and a similar extract 
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received in 2003. The commercial reported catch records have been updated for all years since 
1980 as it is best to work from a single data set. 

Striped marlin data were groomed for obvious errors like weights for single fish less than 21 kg or 
in excess of 250 kg. Also the weight and number of fish caught outside the New Zealand EEZ 
were identified and reported separately. Data were summarised for landed or released fish, by 
season and fleet. 

A significant number of records from domestic commercial vessels provide the number of fish 
caught but not estimated catch weight. The total weight of striped marlin caught per season was 
calculated using fisher estimates from TLCER and CELRs plus an estimated weight where only 
a number of fish was recorded. The latter estimate was derived from the number of fish with 
blank weights multiplied by the mean striped marlin weight from recreational club records for 
each season. 

3.2 New Zealand fishing club catch data 

The New Zealand recreational catch of striped marlin is well documented by gamefish clubs. 
They provide club members with services including certified weigh stations and recognition of 
catch whether landed or tagged and released. The statistics and trends on the recreational catch 
generated in this report are derived from individual striped marlin catch details including club, 
species, date, vessel, tagged/landed. The recreational gamefish season spans Christmas and New 
Year. Clubs have adopted a fishing year that begins 1 July and ends 30 June the following year. 
Usually the first striped marlin arrive in the waters off the North Island in late December of each 
year, and the fishing season finishes in May. Club catches and weights are summarised by 
fishing season but the small proportion of catch in December means that totals for fishing 
season are very similar to those for the calendar year. Landed fish were weighed on certified 
scales, while the weights of tagged fish were estimated. 

Catch data from the Bay ofIslands Swordfish Club's published records back to 1925 were in an 
existing electronic database. This was updated to the 2004-05 season and records from the 
Whangaroa Big Gamefish Club since 1927, Whangarei Deep Sea Anglers Club since 1955 and 
Tauranga Game Fishing Club since 1972 were scanned or entered manually into an Excel 
database. In some seasons in the 1950s, 1960s, and early 1970s the number of striped marlin 
weighed by Whangaroa and Whangarei clubs fell below 30 and even into single figures. 
Average weights for these seasons were not plotted for individual clubs but were included in the 
combined average weights for all clubs. Tauranga Club records do not list the estimated weight 
of each tagged and released fish. Since 1990 a significant proportion of catch has been tagged 
and released so Tauranga landed weights, which may not accurately represent the entire catch, 
were not used in club and national average weights. These data were graphed to display 
relationships between variables and trends over time. Data from within the New Zealand EEZ 
were separated into landed fish and released fish and summarised by season and club. 

3.3 Striped marlin CPUE 

As part of this project a postal survey of Northland charter boat skippers collected striped marlin 
CPUE for 2003-04 and 2004-05 using a similar questionnaire to that used in previous seasons. 
Non-respondents were followed up by phone and in person. Two prizes of $250 advertising in 
New Zealand Fishing News were offered for skippers that sent their forms in on time. Data on sea 
surface temperature data from Leigh Marine Lab and remote sensing satellite have been sourced 
along with monthly Southern Oscillation Index and relationships with the 30 year index of striped 
marlin CPUE. To overcome the problem of a single temperature factor for a season confounding 
with the year effect it was assumed that boats based in the northern port of Whangaroa 
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encountered water slightly wanner (+0.1 0C) than boats in the Bay of Islands, while boats based in 
Tutukaka to the south encountered slightly cooler water (-0.1 0C) on average. 

Vessels with fewer than 8 days fished or with zero catch for the season were removed. The 
database contained a total of 82 vessels, which was trimmed to 39 vessels that had provided 5 
years or more of data each. This subset of vessels accounted for 84% of the striped marlin catch in 
the database. Vesse1 characteristics such as length and hull type (displacement or planing hull) 
have also been compiled. Recreational CPUE was standardised using General Linear Models 
(GLMs) and ANOVAs run in R. 

3.4 Biological samples for aging 

An addition was made to the project objectives to include the collection of up to 150 sets of 
striped marlin spine samples with capture location, length, weight, and sex data that could be 
used in ageing. Access to recreationally caught fish was gained with the pennission of the 
angler at the weigh station or as the fish were prepared for smoking. Length was lower jaw-fork 
length (mm), taken with a measuring tape over the curve of the body. Weight (kg) was taken 
from certified scales, and sex was detennined by the presence of ovaries or testes. The first three 
(anterior) dorsal and anal spins were removed whole, labelled and frozen. 

3.5 Billfish logbook programme 

A further task was added to this project. To collect catch and effort data in the future for striped 
marlin and other game fish species, the Ministry requested the design of a logbook programme 
to collect CPUE data from charter boat skippers and recreational gamefish boat owners (See 
Section 5). 

4. RESULTS 

4.1 Commercial striped marlin catch 

Estimates of total landings (commercial and recreational) for New Zealand compared to the 
commercial removals from the wider southwestern Pacific region are given in Table 1. New 
Zealand commercial catches of striped marlin are reported on Catch Effort Landing Returns 
(CELRs) and Tuna Catch Effort Landing Returns (TCELRs). The peak commercial reported 
landings since 1980 occurred in the 1981-82 fishing year (October to September) with 2843 
fish, mainly taken by Japanese surface longline vessels. Catch declined with fishing effort and 
the moratorium on billfish during the late 1980s and early 1990s. The New Zealand domestic 
fleet developed in the mid to late 1990s and reported the highest striped marlin bycatch in 
1998-99 with 1613 fish (Table 1). 

Over the last 15 years the New Zealand landed catch has been estimated at between 40 and 95 t 
with a mean of 62 t per year (Table 2). All this catch comes from recreational fishing club catch 
records, which capture most but not all landings. Commercial discards and fish tagged and 
released by recreational fishers are estimated to range between 20 and 270 t over the last 15 
years with a mean of 115 t. This also is likely to be an underestimate of the total caught, but the 
mortality associated with these releases is likely to be less than this. 

4.2 National recreational striped marlin catch 

The New Zealand Big Game Fishing Council (NZBGFC) collates recreational striped marlin 
catch totals for all affiliated clubs. This provides an almost complete estimate of national 
recreational marlin catch each fishing season (July to June). The peak recreational catch was 
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reported in 1998-99 with 2364 fish, 65% of which were tagged and released (Table I). The 
lowest recorded catch since 1980 was in 1986-87 season when 226 fish were landed and 2 
tagged. In 2003-04 1639 striped marlin were reported and in 2004-05 2145 were reported 
landed or tagged (Table 1). 

4.3 Striped marlin catch and number of successful vessels from club records 

The data captured for striped marlin from four of the main recreational fishing clubs totals 
29468 fish (Tauranga 1190, Whangaroa 6140, Whangarei 6232, and Bay ofIslands 15 906), of 
which 98 % have individual weights. This is not a complete record for these clubs as there are 
some years in the 1940s and 1950s for which individual records were not found. However, these 
data represent a significant proportion (70%) of the estimates of national striped marlin catch for 
all clubs since 1955. 

For the seasons 1954-55 to 2004-05 the annual recreational catch of striped marlin from the 
four clubs ranged from a low of 47 fish in 1970-71 to a high of 1570 fish in 1994-95. Trends in 
club catches are comparable with the NZBGFC data, however, the proportion of catch 
represented by these clubs decreases after 1990 (Figure 1). 

It is difficult to quantify the number of recreational vessels (charter and private) that participate 
in the striped marlin fishery. Trends in fishery participation can be inferred from the number of 
vessels recording one or more striped marlin captures per season in gamefish club records. 
Records of vessels within the fishery start in 1934, and the number of vessels participating in 
the recreational fishery remained relatively stable until 1973 (Figure 2). During this period, the 
vessel numbers from the four clubs averaged between 14 (1934-1947) and 31 (1948-1973) per 
season with most vessels working out of the Bay ofIslands. Since 1974 the average number of 
vessels catching striped marlin was 134 and the peak in successful vessel numbers was 411 in 
1994-1995. Vessel numbers have levelled off in recent years, with the average number of 
vessels at 308 for the period 1990-2005 (Figure 2). 

A series of successful fishing seasons from 1977 onwards led to a substantial expansion of the 
number of vessels targeting striped marlin, and the number of successful vessels fishing with the 
Whangarei and Tauranga clubs was similar to that of the Bay of Islands club. Anglers from one 
club were not restricted to local waters. Some would fish from other ports on trips targeting 
striped marlin. Fish caught by an angler belonging to one club could be courtesy weighed at 
another club's weigh station. These fish would be entered in the records of the angler'S club. 

The Bay of Islands Swordfish Club (BOISC) provides most of the catch records in the years up 
to the mid 1990s. Since then Whangarei and Whangaroa have equivalent catches at times 
(Figure 3). Landed catches were highest for any club and year in 1949 for the BOISe and 
overall landed catches for the four clubs combined were greatest in the early 1980s (Figure 4). 
Since the late 1980s, 60% of striped marlin have been tagged and released. 

4.4 Average size of striped marlin in the recreational catch 

A notable feature of the New Zealand recreational fishery is the large size of striped marlin 
caught. The annual average weights are generally 10 to 20 kg heavier than those reported by 
surface longliners in the southwest Pacific (Langley et al. 2006). The exceptions are a few years 
where the New Zealand average weight spikes down, such as 1971, 1989, and 1999 (Langley et 
al. 2006). The plot of average weight by season for each club (where N exceeds 30 landed + 
tagged and released) shows a decline over time, which is fairly consistent since the late 1950s 
(Figure 6). This trend is also seen in the average annual weight for landed fish only (Figure 7). 
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The average weight of tagged fish for the 18 year period 1987-2005 shows some variation 
between clubs within and between seasons (Figure 8). For most of the 1990s the BOISC have a 
higher mean release weight for tagged fish than other clubs. A high proportion of these fish 
were tagged by a few prominent charter boats at the Three Kings Islands during this time and 
these fish may have been larger on average. The average annual weights for tagged and released 
fish show a slightly increasing trend (Figure 8). Two data points are largely responsible for this. 
In 1989 consistently small fish were tagged by all clubs, whereas in 2002 a run of large fish 
increased the average release weights. 

Plots of the combined (landed and tagged) weight frequencies between decades show the 
proportion of smaller fish has increased in recent years while the proportion over 100 kg has 
declined. Figure 9 shows a shift to the left of the weight distribution from all clubs for three 
periods when almost all the catch was weighed and few tagged (1925 to 1941, 1960 to 1969, 
and 1980 to 1989). The distributions are unimodal and the mode has shifted down a weight class 
from 100 kg in the early years of the fishery and from 90 kg in the 1980s. In order to compare 
all decades, the cumulative proportion in each 10 kg weight class was plotted (see Figure 10). 
The plot for each period shifts further to the left except in the most recent period, 2000 to 2005. 
These plots represent fish that are landed and tagged and released. About two-thirds of striped 
marlin weights have been estimated before tag and release since 1990. This is likely to introduce 
estimation error and an unknown bias. 

4.5 Striped marlin catch per unit effort 

The Northland charter boat striped marlin CPUE questionnaire was posted out to 45 skippers 19 
replied. Four of those skippers had stopped charter fishing for marlin. Personal interviews were 
undertaken with a further 10 skippers. Data were collected from a total of 23 boats in 2003-04 
and 25 boats in 2004-05. Raw striped marlin CPUE in this fishery for 2004 and 2005 was 
relatively high compared to recent seasons. This year long-term tends in CPUE were 
investigated using general linear models (GLM). Vessels with fewer than 8 days fished for the 
season were removed. The database contained 469 survey responses from 82 vessels since 1976. 
Thirty-nine vessels with 5 years' or more of CPUE data were selected for further analysis. This 
subset of vessels accounted for 84% of the striped marlin catch in the database (Table 3). The 
distribution of raw CPUE was skewed to the left, so was log-transformed for analysis with zero 
values excluded as these accounted for just 3% of the main data set (Figure 11). Data on annual 
differences in SST anomaly or mean SST were difficult to incorporate in the GLM as single 
annual averages which were the same for all vessels within each season, as this confounded with 
the year effect. The solution was to assume that boats fishing predominantly from Whangaroa 
fished in slightly warmer waters than in the Bay of Islands and vessels based in Tutukaka, to the 
south, fished in slightly cooler water. Vessel factors such as vessel ID, home port, vessel length, 
and planing or displacement hull were used in the model. The final model used year and vessel 
as the statistically significant factors affecting CPUE (R2= 0.53) (Table 4 and Appendix 3). 
Residuals plotted by log CPUE and year appear to be normally distributed (Figures 12 and 13). 

Including home port with year and vessel made a slight improvement in R2 but not in AIC and 
was not significant at the 0.05 level (Table 4). Adding the sea surface temperature anomaly for 
east Northland to the model decreased AIC but did not improve R2. The vessel effect probably 
includes the effect of other vessel characteristics (above) that were tried in the model, none of 
which were significant when added to year and vessel. The vessel effect would also include 
factors such as skipper experience and skill, which were not measured in this survey. 

Good fishing for striped marlin is often associated with warmer seasons. The average SST 
anomaly for three 10 squares of east Northland was compared with CPUE. 1999 was one of the 
warmest in recent years and the marlin catch rate was high. When comparing standardised 
CPUE and January SST anomaly over the 30 years of the survey most, but not all, good years 
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occurred when the water was warmer than average (Figure 15). 2005 was a particularly cool 
year off east Northland, but catches were at record levels in parts of Bay of Plenty and the west 
coast of the North Island (John Chibnall, IGFA New Zealand, pers. comm.). 

4.6 Biological sampling of the recreational catch 

Ninety-one striped marlin samples were collected from the Bay of Islands, Tutukaka, 
Whangaroa, and Houhora, consisting of the first three or four dorsal and anal spines, lower jaw 
to tail fork length, weight, and sex information. The first fish were sampled on 28 December 
and the last on 23 April, with most of the samples collected in February (35%) and March 
(45%). 

The smallest fish sampled was 63 kg and 213 cm and the largest was 168.2 kg and 287 cm. The 
length frequency distribution is bimodal with peaks at 225 and 240 cm (Figure 16). When 
plotted by sex, the mode at 240-249 cm is dominated by females and the mode at 220-229 cm 
has the males nearly equal to the females (Figure 17). Overall, more females (68%) were 
sampled than males. The distribution of striped marlin sampled by weight shows a broad 
distribution of weight classes sampled: 70 to 110 kg size classes for males; 60 to 160 kg for 
females (Figure 18). 

A power regression was fitted to length and weight in the data collected in 2006 for males 
(R2=0.83) and females (R2=0.86) (Figure 19). Unlike the data collected previously in New 
Zealand (Kopf et al. 2005), the slope of the length weight relationship is not the same for the 
sexes, with males tending to be a little lighter than females of the same length (Figure 19). 

5. BILLFISH LOGBOOK PROGRAMME 

5.1 Background 

Striped marlin make up most of the New Zealand recreational billfish catch with other billfish 
species (black marlin, blue marlin, shortbill spearfish, and broadbill swordfish) caught in small 
numbers along with an associated recreational catch of tuna and shark species (Holdsworth & 
Kopf2005). 

In an attempt to understand the nature and value of the recreational striped marlin fishery, a 
number of projects have approached charter boat operators to collect data pertaining to 
recreational catch and effort, and the economic factors surrounding the fishery. In 1977, staff in 
the Ministry's Whangarei office implemented an annual postal survey of Northland charter boat 
skippers. Since 1996, this low-cost annual survey project has continued with support from the 
New Zealand Marine Research Foundation, The Lion Foundation, the New Zealand Fishing News, 
the New Zealand Big Game Fishing Council, the Ministry of Fisheries, and many gamefishing 
skippers. From the continuous efforts of these annual surveys, a 30-year time series of data exists 
for the recreational charter fishery which spans the implementation of the billfish moratorium in 
August 1987. However, the data series captured by the annual postal survey can only provide a 
coarse measure of CPUE - the average number of striped marlin caught per vessel per day 
targeting marlin for the season. When skippers were asked to supply monthly catch and effort 
details there was a marked decrease in response rate. 

During 1997-98, the National Institute of Water and Atmospheric Research (NIW A) implemented 
a national survey of gamefish charter vessels with the objective of estimating fish catch and effort. 
The survey approached 376 New Zealand charter vessel operators and received 85 responses 
(James & Unwin 2000). The participation rate varied greatly by region, with a 16% response rate 
from Northland operators, up to a 55% response rate from Fiordland operators. Data were received 
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from this survey for 630 days fishing with striped marlin as the target species: 31 of these days 
were successful for a total catch of 117 striped marlin caught. Clearly, many successful days 
resulted in multiple captures of striped marlin, and the catch rate appears to be skewed by the data 
from a few highly successful vessels. 

Historically, catch and effort data for most finfish fisheries are sourced from the commercial 
fleet, aided by compulsory reporting requirements for commercial catch. The billfish 
moratorium and subsequent regulations require that striped marlin caught by commercial 
vessels in New Zealand be released. Since 1988, the reporting of striped marlin catch from 
surface longline vessels has been inconsistent. Attempts have been made to improve this 
situation, and reporting of surface longline striped marlin catch became mandatory in 1996. 
However, commercial striped marlin reporting over the past 10 years has been incomplete and 
total commercial catch has been estimated from scientific observer data in some years (Francis 
et al. 2000). Commercial striped marlin CPUE from New Zealand waters reflects changes III 

levels of reporting rather than availability or abundance. 

There is a tradition of record keeping for individual billfish by game fish clubs in New Zealand 
since the start of the fishrey in the 1920s (Kopf et al. 2005). Striped marlin is the main target 
species for many charter and private boats during the summer season, and there is the potential 
to capture detailed catch and effort data from a sub sample of the fleet. The billfish logbook 
project sets out to design a programme that will capture the catch and effort data from the 
recreational striped marlin fishery to provide information on the performance of that fishery, 
and provide a useful index of striped marlin abundance in northern New Zealand waters. 

5.2 Development of the billfish logbook 

In order to develop the billfish logbook, similar programmes operating in other fisheries were 
examined. Fishery regulations in New South Wales (NSW), Australia, require all charter vessels 
to be registered, and each vessel must report all its catch through a recreational fishing logbook 
programme. The first logbook form used there was found to be too complicated and it was 
redesigned in 2005 (see Appendix 2). The form covers five main classes of fishing (estuarine, 
near shore, deep sea, game fishing, and bait). Data are collected on the time spent fishing with 
each fishing method per trip, the lower jaw fork length (LJFL) of each fish landed, and the 
estimated weight of each fish released. The form is designed to operate as a legal document, 
requiring that the user sign a declaration for each logbook form provided. The New Zealand 
billfish logbook programme will target the recreational pelagic sport fishery only. 

Striped marlin is the dominant target species in the northern gamefish fishery with over 6600 
landed and 10 800 tagged and released between 1994 and 2004 (11 years) according to 
NZBGFC records. There is an associated target fishery for yellowfin tuna that that has a bycatch 
of striped marlin, but many of the other large pelagic species taken in the northern gamefish 
fishery are caught as an incidental bycatch. The details of these fisheries were described by 
Holdsworth & Kopf (2005). Northland charter skippers have participated in an annual postal 
survey of striped marlin catch and effort since 1978. They often added catch details of other 
billfish species they caught during the season, even if not requested. Information on the catch of 
other large pelagic species will add value to the logbook database and may help in the 
interpretation of striped marlin data. However, requiring species that are caught in large 
numbers to be recorded, such as skipjack tuna, may be an unwelcome burden on the skippers' 
time. 

To further develop the billfish logbook, meetings and interviews were conducted in early 2006 
with garnefishing skippers to discuss the possible methods and foreseeable problems of the 
logbook programme. Two meetings were held in the Bay of Islands and one meeting was held 
in Tauranga to gauge the level of support for a logbook targeted at skippers that fish for marlin 

13 



20 days or more per annum (as charter and/or private vessels). Those present discussed a 
voluntary level of participation to collect data on the catch and effort for all recreationally 
encountered bill fish, and a few other species of interest. To further develop the concept and 
gamer greater insight from intended participants, 20 professional charter skippers were 
contacted individually to discuss the billfish logbook programme with research staff. Issues that 
were approached in both the meetings and interviews included support for the programme, 
current time constraints and reporting requirements of skippers, suggestions on the preferred 
format of data collection, and highlighting the benefits of high quality monitoring within the 
billfish fishery. The results from these meetings and interviews have helped identify the 
elements required for successful implementation of the billfish logbook programme. 

5.3 Interview responses 

Twenty skippers were introduced to the billfish logbook concept through one-on-one interviews 
during March and April 2006. Discussion centred around the value of collecting data from the 
recreational fishery, the type of data intended to be collected, how the data will be used, who 
would have access to the data, and the benefits of the programme to each participant and to 
recreational fisheries management in general. During the interview, the following questions 
were asked of each skipper. 

1. Are you interested in joining the scheme? 
2. If not, why? 
3. As a skipper and a primary source of information for researchers, what problems can 

you foresee in the success of this scheme? 
4. What suggestions would you give to this project? 
5. Would some kind of incentive secure the long-term collection of your CPUE data? 

What form might that take? 

A draft logbook form was presented to each skipper to assist in generating ideas and identifying 
potential problems with the logbook programme from both parties. Providing the logbook form 
for analysis gave the skippers some indication of the level of detail required from their 
participation and assisted skippers to gauge how much time it would take to complete. The 
responses collected from the skippers to items of discussion and the sample logbook form were 
recorded. The interview process identified potential problems with the logbook programme 
from the users' perspective. 

The most commonly identified potential problem was inconsistency in the entry of data, 
alluding to the possibility that skippers may, for a variety of reasons, neglect to fill in their 
logbook each day. The next most prevalent potential problem was identified as inaccurate data 
entry, most likely following difficulties in either recalling or interpreting what has occurred 
during the fishing encounter, or difficulties in understanding the data that are required from an 
over complicated design of the logbook form. Other potential problems were identified and 
should not be overlooked in the design process, particularly the potential for dissatisfaction of 
logbook participants/respondents to occur. A variety of issues were discussed that may result in 
a feeling of dissatisfaction by logbook participants, including the following. 

1. Inappropriate demands for the limited time available at the end of the day for skippers. 
2. Repetitiveness of data that is currently reported in club weigh sheets and tag cards. 
3. A feeling of not being well enough informed or involved with regard to the progress 

and outcomes of the logbook programme. 
4. Difficulties in providing data to researchers in a timely fashion if avenues for data 

provision are not individually tailored (email, fax, mail, pick-up or drop-off with tag 
cards to affiliated clubs). 
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5. A feeling that skippers are currently not engaged with current research programmes, 
management issues, and politics within the recreational gamefish fishery. 

A key incentive to participation in the programme identified from the interviews was in the return 
of information to skippers. Summary reports should be shared with participants to provide a 
picture of what is occurring in their fishery. Furthermore, accuracy and completeness would be 
increased if skippers were able to keep a copy to use the logbook as a personal record of their 
fishing season. Other incentives include providing promotional clothing and conventional tags free 
of charge to participants in the programme. 

Overall, the interview process provided a good introduction to the logbook idea and made some 
progress towards bridging the gap between researchers and the game fishers. Overall, all of the 
interviewed skippers reacted very positively towards the logbook programme and felt that they 
were both well informed and able to give some direct input into a research programme that 
depends entirely on their participation. 

5.4 Design of the billfish logbook form 

In designing the billfish logbook form, the essential requirements and outcomes of the logbook 
form needed to be firmly identified. A list of factors that required consideration was generated 
from the research into logbook programmes of other fisheries, meeting and interview responses 
with professional skippers, and input from the pelagic working group, and MFish data 
management. The following were considered to be essential ingredients for a successful 
voluntary logbook scheme. 

1. A high level of acceptance and feeling of 'worthiness' regarding the logbook programme 
by participants. 

2. The full support of key influential skippers. 
3. A high level of individual communication and regular feedback to logbook participants. 
4. A high level of understanding that accuracy in the data entered by skippers is extremely 

important. 
5. A logbook form that is both simple and clear in design - not overly complicated or 

difficult to read. 
6. A logbook form that takes a minimum of time to complete whilst still capturing all the 

required data. 
7. Regular collection of logbook data with flexible and individually tailored data delivery 

methods. 
8. Provision of a range of incentives to skippers that will encourage continued participation. 

A relational database will be required to capture and store the data. As far as possible, the tables, 
data field definitions, and codes used within the database will be compatible with the rec-data 
database. The average catch rate in this fishery is approximately one fish in four days fishing. Data 
on the rate of bill fish strikes and the incidence of specific bycatch species will assist the continuity 
of data entry, particularly for those days when no billfish are caught. Information on the catch of 
other large pelagic species encountered during fishing for striped marlin will add value to the 
logbook database, and will assist in the accurate interpretation of striped marlin data. 

Two examples of the draft logbook form are presented in Figures 20 and 21. The main difference 
between the two is the recording of data on each fish in a column or in a single row. The form in 
Figure 20 has more room to record details on each fish. The form in Figure 21 is able to record 
information on the capture of more fish. Collection of the number and time of billfish strikes will 
provide information on billfish activity patterns, which may be an important part of feedback to 
skippers rather than providing CPUE. 
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5.5 Essential elements and objectives of the billfish logbook programme 

A detailed recreational billfish catch and effort database will be useful to fishers and the Ministry 
of Fisheries. There are no foreseeable obstacles to the successful development of such a database, 
provided that the objectives of the database are clear and that sufficient resources are made 
available to meet the essential elements. These have been identified and are outlined below. 

Objectives 
1. To collect detailed daily billfish catch and effort information from professional charter 

and private skippers in the recreational billfish fishery of New Zealand. 
2. To provide consistent and accurate data that will continue the existing 30 year time 

series of recreational striped marlin CPUE. 
3. To collate and manage these data in a manner that is consistent with existing MFish 

recreational fisheries databases. 
4. To develop a standardised index of striped marlin CPUE from the recreational striped 

marlin fishery. 
5. To summarise the data with respect to time, area, and environmental variables, and to 

provide this to participants. 

Essential elements 
• Long term commitment 

Collection of CPUE time series requires a consistent long-term approach by all individuals 
and organisations involved (participants, research providers, and the Ministry of Fisheries). 

• Vessel database 
There is currently a high turnover of skippers within the recreational billfish fishery. 
Regular updates of active gamefish vessels and contact with skippers and charter operators 
will be required. 

• Enrolling and maintaining participants 
Personal contact is important to ensure that participants are enrolled and trained in a 
positive and informative manner. Efficient and regular contact on a long-term basis is the 
key to maintaining consistent interest in the programme and accurate participation. 
Incentives can be provided to those participants who provide complete and consistent data 
information, including unsuccessful trips. 

• Data collection 
A hard copy of the data forms will be taken. The original logbook may be returned to 
skippers for their records. Furthermore, a robust format is required, to ensure that the 
logbook will withstand exposure to sun, water, and salt over an entire gamefishing season. 

• Data management 
Each individually submitted logbook form will be checked for accuracy and consistency 
before entry into the database. All entered data must be verified and checked for errors to 
maintain database integrity. Completed logbook forms and the back-up of electronic data 
must be kept in secure storage. 

• Regular feedback 
It is essential that participants receive regular feedback to ensure and encourage their 
continued support. In the planning stages of this project, one of the key concerns from 
skippers was the lack of information and communication between researchers and 
recreational fishers from previous billfish projects. Regular contact with participants 
during the season is absolutely essential to encourage logbook use and to quickly address 
any queries and concerns. Regular feedback has also been identified as essential to 
ensuring participant satisfaction. A summary of the complete results for each season 
generated by the logbook programme should be provided to participants annually. 
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6. DISCUSSION 

The striped marlin is an oceanic pelagic species, distributed throughout the subtropical and 
warm temperate waters of the Pacific and Indian Oceans. They do not appear to be common in 
the warmest tropical waters along the equator and in the western central Pacific (warm pool). 
Available evidence from genetic analysis, tagging projects, and morphometric and meristic 
studies suggests that striped marlin in the southwest Pacific region form a separate stock with 
only limited mixing with populations from other regions. Within the southwest Pacific, adult 
striped marlin migrate seasonally into higher latitudes where food is plentiful, after spawning in 
late spring (November and December in the southern hemisphere). 

The highest striped marlin catch and catch rates from longline and recreational methods in New 
Zealand waters occurs just to the north of the North Island. Some gamefish charter boats 
specialise in fishing trips to the Three Kings Islands where in most seasons high catch rates are 
recorded from the King Bank and Middlesex Bank in particular (both about latitude 33° 55' S). 
Historically, longline catch in New Zealand is highest in latitudes 33° to 34° S. Striped marlin 
catch declines markedly south of East Cape (37° 40' S) on the east coast and Cape Egmont (390 

10' S) on the west coast of the North Island (Holdsworth & Kopf 2005). 

There have been a number of changes in the surface longline fleet in New Zealand waters. 
Commercial fishing commenced off the New Zealand coast in the mid 1950s as the Japanese 
fleet moved into the South Pacific. Vessels from Japan and Korea were required to buy fishing 
licences to fish here after the Law of the Sea convention established Exclusive Economic Zones. 
In late 1987 the billfish moratorium restricted access to northern New Zealand between October 
and May, and subsequent changes to fishing regulations and policy prohibited commercial 
fishers landing marlin and other istiophorid billfish. Foreign licensed distant water fishing 
vessels, mainly from Japan and Korea, have not fished in New Zealand waters since 1995. A 
large number of smaller domestic surface longline vessels entered the fishery during the 1990s 
and up to five Japanese vessels are chartered to fish seasonally for southern bluefin tuna on 
behalf of a New Zealand company. 

Striped marlin generally made up less than 5% of longline landings by weight in New Zealand, 
(Holdsworth & Kopf 2005), although some vessels did target the species (Bailey et al. 1996). 
Since 1988 there has been significant under-reporting of striped marlin returned to the sea by 
domestic vessels, but this appears to be changing. An estimate of domestic longline discards in 
1997-98 was 930 - more than twice the number reported on TLCERs (Francis et al. 2000). 
Since the introduction of most of the species taken by surface longline into the Quota 
management system in October 2004 there has been a significant reduction in domestic fishing 
effort and the number of active vessels in this fishery. In 2004, commercial fishers released an 
estimated 40 tonnes of striped marlin and in 2005 the estimate was 22 tonnes. 

Striped marlin has been the main target species in the northern gamefish fishery since the 1920s. 
Total recreational striped marlin catch is well captured in club records, as there is a strong 
culture of weighing landed fish and reporting tag and release. The catch of a few hundred fish 
per season from the 1940s to the late 1970s has grown to one or two thousand fish a season 
according to New Zealand Big Game Fishing Council records. The total recreational catch 
recorded in club records peaked in 1999 at 2368 striped marlin. The total weight of catch that 
year is estimated to be 210 t, but 67% of these were tagged and released. In 2003-04, 1639 
striped marlin were reported as caught by recreational fishers and in 2004--05 2145 were 
reported landed or tagged. The recreational landed catch was estimated to be 63 tonnes in 2003-
04 and 88 tonnes in 2004-05. 

Gamefish club records also provide catch information for individual fish. The electronic 
database from the Bay of Islands Swordfish Club since 1925 has been expanded to include 
catches from the Whangaroa Big Gamefish Club since 1927, Whangarei Deep Sea Anglers Club 
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since 1955, and Tauranga Game Fishing Club since 1972. For many years a large proportion of 
the national catch was recorded by these clubs and this database now contains 29 468 records. 
The recreational fishery expanded in the late 1970s with more vessels becoming involved and 
annual catches increasing. In the 1990s the number of striped marlin caught and the number of 
successful vessels increased again, but so did the number of clubs and areas fished. The 
proportion of the national catch represented by these four long established clubs declined to 
about 58%. 

The plot of average weight by season for each club (including fish tagged and released) declines 
over time. This decline is most marked since the late 1950s, and generally the proportion of 
small fish has increased while the proportion over 100 kg has declined each decade. Since 1960 
there has been also been greater interannual variability in average weight. Techniques for 
targeting marlin have changed over the years and the area fished has expanded. Changes such as 
the switch from skip baits to trolling lures occurred in the 1980s and early 1990s. 

Since 1990, most of the recreational catch has been tagged and released. The estimated weight 
on release is recorded in club records. Some data are available on the accuracy of weight 
estimates from recaptures of tagged fish. Fishers appear to estimate fish around the voluntary 
minimum size of 90 kg quite well, but over-estimate larger fish (Holdsworth & Saul 2004). 
Therefore, mean weights from club records over the last 14 years are less precise and may be 
biased high. 

The decline in average size starts in the late 1950s after large numbers of striped marlin were 
first caught in the southwest Pacific and 2 or 3 years after Japanese longliners started fishing in 
the area to the north of New Zealand. There is no doubt that extensive fishing of a stock 
decreases the abundance of large fish in the population. The size structure of the striped marlin 
population available to recreational fishers in New Zealand has been affected by surface 
long lining in the southwest Pacific since the late 1950s. 

The annual postal survey of charter boat operators in Northland has provided some data on 
annual trends in striped marlin CPUE since 1975. Following the introduction of the billfish 
moratorium, CPUE in the recreational fishery has improved from the very low levels of the mid 
1980s. Data for charter boats that predominantly fish at the Three Kings Islands have been 
excluded from the CPUE index. The main attraction of this remote location is higher striped 
marlin catch rates than on the coast, although the fishery can be mercurial. Recreational boats 
have caught up to 15 striped marlin per day on the banks to the north of the Three Kings and 
charter boat CPUE is often more than 0.5 striped marlin per charter boat day averaged over the 
whole season in this fishery. 

A GLM of recreational charter boat striped marlin CPUE off the east Northland coast shows a 
strong year effect and vessel effect with generally lower catch rates in recent years compared 
with the raw data. Catch rates in the early 1980s were high and are similar to the peaks in the 
mid 1990s. The overall trend since the introduction of the billfish moratorium is for increasing 
recreational CPUE. Indications from other factors such as proportion of multiple captures per 
vessel in a single day indicate that catch rates in the early 1980s far exceeded those experienced 
in the 1960s and 1970s (Holdsworth & Kopf2005). 

The billfish logbook programme has been developed following consultation with key 
participants in the fishery. The programme will collect detailed daily catch and effort data on 
recreationally caught striped marlin and associated species in northern New Zealand waters. The 
logbook is designed for charter boat operators and skippers of private vessels who fish 
frequently. The logbook data will be used to generate a CPUE index for the recreational striped 
marlin fishery and will continue on from an annual postal survey of Northland charter boat 
skippers that has been conducted since 1977. Additionally, the data collected from logbooks 
will complement and assist in the understanding of data collected by fishing clubs affiliated to 
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the New Zealand Big Game Fishing Council which has been used in the past as the best 
estimate of the annual striped marlin catch by recreational fishers. The logbook is also designed 
to collect information on catch rates for large tuna and sharks in this important fishery. 

The Western Central Pacific Fisheries Commission will provide a management framework :for 
highly migratory species across the southwest Pacific region. The focus of that body will 
initially be on the large fisheries for tuna, but will eventually tum to striped marlin as a maj or 
bycatch and high value commercial and recreational species. The New Zealand catch of striped 
marlin is a small but significant component of the total southwest Pacific catch. There is a well 
developed, valuable recreational fishery in northern New Zealand and the detailed club catch 
records spanning the last 80 years have contributed to an understanding of the fishery. 

The New Zealand fishery tends to catch large striped marlin and is on the southern boundary of 
their distribution. Sound international management of this species is therefore very important 
for New Zealand, as increased fishing pressure may affect this fishery the most. 
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Table1: Commercial landings and discards (number of fish) of striped marlin in the New Zealand 
EEZ reported by fishing nation (CELRs and TLCERs), and recreational landings and number of 
fish tagged, by fishing year. 

Fishing Japan Japan Korea Domestic Philippine NZ recreational Total 
Year landed discarded landed discarded discarded landed tagged 

1979-80 592 692 17 1 301 
1980-81 1677 46 792 2 2 517 
1981-82 2799 44 704 11 3 558 
1982-83 980 32 702 6 1 720 
1983-84 1 176 199 543 9 1 927 
1984-85 552 160 262 974 
1985-86 1 711 19 395 2 2 127 
1986-87 1 755 26 226 2 2 009 
1987-88 167 100 281 136 684 
1988-89 31 30 647 408 1 116 
1989-90 123 6 463 367 959 
1990-91 10 532 232 775 
1991-92 13 519 242 775 
1992-93 11 608 386 1 006 
1993-94 59 663 929 1 651 
1994-95 196 910 1206 2 312 
1995-96 471 705 1 104 2280 
1996-97 12 414 619 1302 2 347 
1997-98 451 543 898 1 892 
1998-99 1613 823 1 541 3977 
1999-00 2 801 398 791 1992 
2000-01 528 422 851 1 801 
2001-02 225 430 765 1 420 
2002-03 205 7 495 671 1 378 
2003-04 423 592 1047 2062 
2004-05 271 834 1 311 2416 

Total 11 563 29 656 5685 7 14800 14236 46976 

Table 2: Reported total New Zealand landings (commercial and recreational) (t) and commercial 
landings from the southwest Pacific Ocean (t) of striped marlin from 1991 to 2005. 

Calendar Commercial Commercial Recreational Recreational EEZ Total NZ Commercial SWPO 

year landed (t) discarded (t) landed (t) tagged (t) total (t) outside the EEZ landings (t) 

1991 0.1 52.0 21.0 73 1026 

1992 0.8 0.5 57.8 21.9 81 788 

1993 0.0 1.2 62.8 34.4 99 972 

1994 5.9 66.3 81.2 153 1606 

1995 18.7 95.0 100.0 214 0.1 1450 

1996 42.3 70.6 91.6 204 0.9 1231 

1997 37.7 64.4 127.8 230 0.2 1356 

1998 44.8 56.5 80.9 182 2.2 1860 

1999 141.3 73.2 130.9 345 0.4 1 817 

2000 66.4 40.9 72.1 179 0.7 1 545 

2001 52.2 45.5 78.7 177 1.7 1421 

2002 21.7 45.8 76.9 144 0.9 1649 

2003 21.7 54.6 65.4 142 2150 

2004 40.1 62.7 105.6 208 1412 

2005 22.3 87.9 127.3 237 4.1 
Source: Blue Water Marine Research and SCTB Working paper SWG-3 and SPC longline database. 

22 



Table 3: Main vessels in the Northland charter boat CPUE database ranked by the number of 
years they had responded to the survey. Vessels with 5 or more years selected plus two skippers 
that had consistently replied (7 years and 20 years) who had changed vessels. 

Number of Years of Number of Percentage Cumulative Count of 
vessels Data STM of catch percentage vessels 

1 21 285 6.0 6.0 1 

3 20 487 10.2 16.2 4 

1 18 219 4.6 20.7 5 

1 17 125 2.6 23.4 6 

2 14 296 6.2 29.6 8 

2 13 299 6.3 35.8 10 

3 11 347 7.3 43.1 13 

1 10 104 2.2 45.3 14 

4 9 359 7.5 52.8 18 

6 8 488 10.2 63.0 24 

6 7 542 11.3 74.3 30 

4 6 168 3.5 77.9 34 

5 5 299 6.3 84.1 39 

6 4 290 6.1 90.2 45 

4 3 92 1.9 92. 1 49 

12 2 158 3.3 95.4 61 

21 219 4.6 100.0 82 

Table 4: Summary of stepwise inclusion of vessel factors in the striped marlin CPUE model. 

Model AIC % improvement R2 % improvement 

Year 653.3 0.3958 

Y ear+ Vessel ID 632.4 -3.20 0.5308 13.50 

Year+Vessel ID+Port 631.94 -0.07 0.5385 1.45 

Year+Vessel ID+SSTanomaly 630.08 -0.37 0.5199 -2.05 

Year+Vessel ID+Planing 632.8 0.06 0.5328 0 .38 

Y ear+ Vessel ID+ Length 639.28 1.09 0.5369 1.15 

Final model 

log(CPUE) ~ Year + Vessel ID 
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Figure 1: Total recreational striped marlin catch for all New Zealand as recorded by the New 
Zealand Big Game Fishing Council (line) and for the culminated data of the four fishing clubs 
Tauranga, Whangarei, Bay of Islands, and Whangaroa (columns). 
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Figure 2: Number of recreational boats catching one or more striped marlin in a season from four 
long established fishing clubs and the total for these clubs. 
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Figure 3: Total number of striped marlin caught by season and by club (landed + tagged) and the 
total for these clubs. 
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Figure 4: Number oflanded striped marlin by season and by club. 

25 



1000 

800 
.s:: 
Ul 

<;:::: 
"0 
Q) 

600 0) 
0) 

.l!! 
'0 
'-
Q) 
..c 400 E 
:::J 
Z 

200 

-ALL CLUBS 
-*""TAURANGA 

---WHANGAREI 
--BAY OF ISLANDS 
--e- WHANGAROA 

1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 

Season 

Figure 5: Number oftagged and released striped marlin by season and by club. 
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Figure 6: Average striped marlin weight (landed + tagged and released) by season and by club 
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Figure 7: Average weight oflanded striped marlin by club and trend over time. 
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Figure 8: Average weight of tagged and released striped marlin by club and trend over time. 
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Figure 13: Box and whisker plot of residuals vs season. 
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Figure 17: Length frequency distribution for striped marlin by sex in the biological sampling 2005-
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Figure 20: Draft daily billfish logbook form, option 1. 
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Figure 21: Draft daily billfish logbook foml, option 2. 
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Appendix 1: Output from striped marlin CPUE GLM 
gTm(formula = log(CPUE) - year + vesselid, data = marlin.df) 

Deviance Residuals: 
Mi n 1Q Medi an 3Q Max 

-1.8230 -0.2546 0.0416 0.2914 1.3970 

Coefficients: 

(Intercept) 
year1977 
year1978 
year1979 
year1980 
year1981 
year1982 
year1983 
year1984 
year1985 
year1986 
year1987 
year1988 
year1989 
year1990 
year1991 
year1992 
year1993 
year1994 
year1995 
year1996 
year1997 
year1998 
year1999 
year2000 
year2001 
year2002 
year2003 
year2004 
year2005 
vesselid5 
vesselid15 
vesselid16 
vesselid19 
vesselid26 
vesselid28 
vesselid29 
vesselid30 
vesselid31 
vesselid32 
vesselid33 
vesselid34 
vesselid35 
vesselid37 
vesselid42 
vesselid43 
vesselid44 
vesselid46 
vesselid48 
vesselid52 
vesselid53 
vesselid54 
vesselid56 
vesselid57 
vesselid58 
vesselid64 
vesselid65 
vesselid70 
vessel i d71 
vessel i d72 
vesselid73 
vesselid74 
vesselid79 
vesselid80 
vesselid83 
vesselid84 
vesselid85 
vesselid90 
vesselid91 

Estimate 
-2.20889 

0.18525 
0.79935 
0.84297 
1. 02799 
0.58616 
0.88556 
0.50572 
0.25360 

-0.45867 
-0.23997 
-0.35998 
0.26086 
0.83560 
0.61883 
0.14810 
0.40623 
0.42251 
1.14606 
1.15132 
0.83444 
0.68806 
0.58942 
1. 09487 
0.36270 
0.59384 
0.47332 
0.95781 
0.70099 
0.66326 

-0.02276 
-0.18722 
-0.26636 
-0.37311 
-0.12346 
-0.12196 
-0.38748 
-0.47601 
-0.36286 
-0.24330 
-0.38283 
-0.59990 
-0.59066 
-0.42183 
-0.24841 
-0.07347 
-0.32123 
-0.41365 
-0.43530 
-0.99512 
-0.48905 
0.07707 

-0.48475 
-1. 28671 
-0.53371 
0.08866 

-0.16074 
0.23936 

-0.45479 
-0.08138 
-0.02563 
-0.38569 
-0.37021 
-0.53942 
-0.48646 
-0.22023 
-0.60372 
0.13512 

-0.32303 

std. Error t value pr(>ltl) 
0.36290 -6.087 3.27e-09 *** 
0.39370 0.471 0.63829 
0.42496 1.881 0.06087 *' 
0.40382 2.087 0.03763 
0.41508 2.477 0.01378 * 
0.41508 1.412 0.15887 
0.41508 2.133 0.03364 * 
0.40270 1.256 0.21009 
0.39084 0.649 0.51689 
0.39102 -1.173 0.24166 
0.39560 -0.607 0.54454 
0.38927 -0.925 0.35578 
0.37984 0.687 0.49272 
0.37764 2.213 0.02762 * 
0.37869 1.634 0.10321 
0.38177 0.388 0.69832 
0.37958 1.070 0.28533 
0.38013 1.111 0.26719 
0.38363 2.987 0.00303 ** 
0.38745 2.972 0.00319 ** 
0.38428 2.171 0.03063 * 
0.40007 1.720 0.08642 
0.39429 1.495 0.13592 
0.38752 2.825 0.00502 ** 
0.40886 0.887 0.37569 
0.40856 1.453 0.14706 
0.41497 1.141 0.25488 
0.40600 2.359 0.01891 * 
0.41494 1.689 0.09211 
0.40040 1.656 0.09860 
0.22715 -0.100 0.92025 
0.23846 -0.785 0.43295 
0.16513 -1.613 0.10771 
0.16425 -2.272 0.02377 * 
0.25062 -0.493 0.62260 
0.26253 -0.465 0.64255 
0.21682 -1.787 0.07486 
0.16072 -2.962 0.00329 ** 
0.20601 -1.761 0.07913 
0.18661 -1.304 0.19324 
0.19308 -1.983 0.04824 * 
0.17061 -3.516 0.00050 *** 
0.25745 -2.294 0.02242 * 
0.17291 -2.440 0.01524 * 
0.20135 -1.234 0.21821 
0.22166 -0.331 0.74051 
0.20638 -1.557 0.12057 
0.18707 -2.211 0.02772 * 
0.21631 -2.012 0.04501 * 
0.23411 -4.251 2.7ge-05 *** 
0.20188 -2.422 0.01597 * 
0.24101 0.320 0.74933 
0.24661 -1.966 0.05019 
0.29200 -4.407 1.43e-05 *** 
0.19852 -2.688 0.00755 ** 
0.26366 0.336 0.73688 
0.20760 -0.774 0.43932 
0.26300 0.910 0.36344 
0.25762 -1.765 0.07845 
0.24082 -0.338 0.73565 
0.21529 -0.119 0.90530 
0.26999 -1.429 0.15412 
0.18123 -2.043 0.04189 * 
0.22576 -2.389 0.01745 * 
0.21529 -2.260 0.02452 * 
0.18412 -1.196 0.23252 
0.25983 -2.324 0.02077 * 
0.16336 0.827 0.40879 
0.24067 -1.342 0.18048 

signif. codes: 0 -***' 0.001 -**' 0.01 -*, 0.05 -.' 0.1 '1 

Null deviance: 171.906 on 390 degrees of freedom 
Residual deviance: 80.654 on 322 degrees of freedom 
AIC: 632.4 
Number of Fisher scoring iterations: 2 
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Appendix 2. Data sheet from the New South Wales Charter logbook form designed for aU charter 
fishing methods. 

NSW CHARTER FISHING BOAT LOGBOOK 
This logbook roost be COIJ1)Ieted for aI charter fishing boat activities & NSW DEPARTMENT OF PRIMARY IllDUSTRES 

QQ'E(E'I'RI' I: - R.'NUII8ER 

120 
PlACE (E lAHIlI«> a:8NUII8ER 

1---1 __ uo 

F!§HING~ , E_= ~~E [~.NEAll§}l~ D :sJ!~~ ' G '7' ~ ~~ ~!': ~~ 
Estimate tine spent on each type of fishing (HI'S : Mins) 

- KEPJ ·~ '. ~ ,- ,~ ~ ~-' 

~~.I' Fl:SlHTYPE SPEQESCODE NUMBER TOTAllfHGTH ~ NUII8ER ES1IoWED WBQ!T O(G) • GWE FISHIIG 
KS'T .AS.£ASa: OR TOTAll.ElliTH ta4. OTIIR 

, 
- ! 

--, -

, 

, 
,---- , 

, , 
, .. 

: : 

, , 
\ 

COMMENTS DECLARATION: I certify that the ilformation I have provided on ttis 
form is a complete and accurate record of this charter fishing trip. 
NAME: 

POSmOH: MASTER 0 FLOWt£RO OECl<HAtl) 0 On£R 

SIGNATURE: 

Please send the White copy to Charter Boat Logbook Co-orca1ator, NSW DPI (Fisheries) at PO Box 21 cronulla NSW 2230 
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