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Abstract 

This report summarises information on important areas for spawning, pupping, egg-laying, and 
juveniles of 35 important fish species which occur in under 200 m depth. Data came from published 
and unpublished literature, as well as Ministry of' Fisheries research and commercial scientific 
observer databases. Some data were also provided from research programmes funded by the 
Foundation of Research, Science and Technology and the Department of Conservation. 

Data summaries include distribution maps of ripe, running ripe and spent fish, monthly proportions of 
gonad maturity stages by area, distribution maps of juveniles and adults, catch rate plots of juveniles 
from research trawl survey time series, catch rate plots of juveniles from beach seine surveys of 
northern harbours, results of dive surveys in the Marlborough Sounds. 

To enable some assimilation of the data presented, summaries of spawning and juvenile abundance 
are provided, by species and area. These summaries can be used to examine similarities between 
species (e.g., elephantfish, rig, and school shark all appear to show some similarity in their preference 
to pup or lay eggs in shallow water and for very young juveniles to be found in shallow coastal areas). 
The summaries can also be used to determine which areas are important as nursery grounds for which 
species (e.g., juvenile barracouta, jack mackerel (Trachurus novaezelandiae), kahawai, rig, and 
snapper are all relatively abundant, at least occasionally, in the inner Hauraki Gulf). 

Overall conclusions from the study are: that most areas around New Zealand in less than 200 m depth 
are important for either spawning or juveniles of one or more coastal species; that some of these areas 
are also important for juveniles of deeper spawning species (e.g., hake and ling); and, conversely, that 
some "coastal" species extend into depths over 200 m, either as juveniles, or to spawn (e.g., red cod, 
giant stargazer). 

Introduction 

The Environmental Principles of the 1996 Fisheries Act require that habitat of particular significance 
for fisheries management should be protected. Evidence is increasing that habitat availability and 
structure may be critical for successful recruitment of many fish stocks (Nack et al. 1993, Gibson 
1994, Blaber et al. 1995, Wilson, 1997, Parrish et al. 1997). Areas suitable for juvenile, spawning 
and pupping fish may be spatially limited in extent, but exert strong influences on final adult 
population sizes (and hence sustainable yields). Alteration of such habitats through fishing impacts, or 
more general environmental modifications (sedimentation, pollution, and urban development) may 
adversely affect their productivity. 

For coastal species, sheltered estuaries and embayments may be critical habitats for juveniles, 
spawning fish or shark pupping, but they are potentially very vulnerable to human activities. Juvenile, 
spawning and pupping fish in offshore areas may also be vulnerable to high levels of mortality caused 
by non-selective fishing methods. Identification of critical habitats is essential if management and/or 
mitigation measures are to be effective. 

Many New Zealand and overseas fisheries specifically target spawning fish, which are often more 
aggregated and more easily caught than non-spawning fish. At large stock sizes, and low fishing 
mortality, this may have minimal impact on recruitment, which is often driven more by environmental 
factors than spawning stock biomass (Franc is et al. 1997, Livingston 1997). However, at high levels 
of fishing mortality and/or low stock size, such fishing could lead to reduced recruitment through 
disruption of spawning and dispersal of the schools. 
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Sharks and related cartilaginous species have low fecundity and low juvenile natural mortality rates, 
because the young are relatively large at birth or hatching. As a result, sharks are unable to sustain 
large increases in mortality, and consequently their populations may be particularly sensitive to loss of 
nursery grounds. Shark nursery areas are attracting much research attention overseas, with studies 
often leading to their protection from fishing. Most emphasis has been placed on estuarine and 
shallow coastal nurseries (Williams and Schaap 1992, Castro 1993, Holland et al. 1993, 
Simpfendorfer and Milward 1993, Freer and Griffiths 1993, Manire and Hueter 1995, Carrier and 
Pratt 1998), but attention is also being devoted to offshore nurseries (Holts and Bedford 1993). In 
New Zealand, there have been no specific studies to identify pupping or egg laying areas, but the 
presence of pregnant females and new-born young of rig and elephantfish provides a good guide to 
their location (Gorman 1963, Briggs 1980, Jones and Hadfield 1985, Francis and Francis 1992, 
Francis 1997). Pregnant female school sharks enter northern bays and estuaries in spring-summer, 
and pupping is thought to occur there (L. J. Paul, unpubl. data). 

If juvenile nurseries can be identified, it may be possible to derive recruitment indices from these 
grounds for inclusion in stock assessment modeling (lngs et al. 1997). In New Zealand, this approach 
has been successful for snapper, hoki and southern blue whiting (Francis 1993, Francis et al. 1997, 
Livingston 1997, Annala et al. 1998, Hanchet 1998a, Ballara et al. 1998). Surveying important 
juvenile areas may be a cost-effective means of predicting changes in stock size several years in 
advance. 

There was one objective for this project: 
To review literature and existing data for all QMS species that are regularly encountered out to the 200 m 
contour within the New Zealand EEZ to: 
a) determine areas of important juvenile fish habitat; 
b) determine areas of importance to spawning fish populations; and 
c) determine areas of importance for shark populations for pupping or egg laying. 

For ,the purposes' of this project, juveniles are, defined as sexually' immature fish. The main data 
. sources were published and unpublished literature (including university theses and local body reports) 

and the Ministry of Fisheries research trawl survey and commercial scientific observer biological 
databases (referred here to as Res and Obs). These databases contain catch records from most parts of 
the New Zealand Exclusive Economic Zone (EEZ) (see Anderson et al. 1998, Bagley et al. 2000), 
although the Fiordland coast, the Kermadec Ridge, and parts of the Challenger Plateau were not well 
sampled. Data were also made available from Foundation of Research, Science and Technology 

-. (FRST) funded programmes on fish usage of northern harbours and estuaries, and a Department of . 
Conservation (DoC) subtidal diver survey of the Marlborough Sounds. elephant fish. This project 
(ENV199903) was funded by the Ministry of Fisheries. 

Methods: 

1. Individual species data analysis and presentation 

Species selection 

We identified 35 commercially important species that are found regularly in depths less than 200 m, and 
for which there were 1) sufficient length-frequency measurements on Res and Obs databases to enable 
juveniles to be determined, or 2) juveniles were recorded in the FRST programmes surveying northern 
harbours and estuaries. These species and the sources of data are listed in Table 1. Some of these species 
(e.g., ling, hake, silver warehou, gernfish) are most abundant and spawn in water deeper than 200 m, but 
their juvenile distributions are included here because they are known to inhabit shallower water. One 
QMS species, trumpeter, is rarely caught in trawl surveys, and there were insufficient data to identify 
juvenile habitats. 
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Literature review 

Published and unpublished literature was reviewed for information on the distribution and habitat 
requirements of spawning adult, planktonic egg and juvenile stages of the 35 species listed above. Data 
sources included a bibliography of New Zealand fish and fisheries compiled by Mr L. J. Paul, NIW A, 
computerised bibliographic searches, unpublished university theses, regional council reports, and 
environmental impact reports. The last three were particularity useful for information on the use of 
estuarine and near-shore environments by juvenile fishes. 

Areas of important juvenile fish habitat 

Presence / absence of juveniles: 

The main source of information on the distribution of juvenile fishes inside the 200 m depth contour was 
the Ministry of Fisheries trawl survey database. This database contains about 23,000 research trawl tows 
made during the last 40 years, mostly bottom trawls but including midwater and prawn trawls. Other 
sources of data were the Ministry of Fisheries commercial scientific observer and tuna longline 
observer databases. 

The general distribution of the main fish and squid species contained on these databases has already 
been determined and presented in 2 atlases (Anderson et al. 1998, Bagley et al. 2000) as part of a 
FRST-funded project on fish communities in New Zealand. A third atlas (Hurst et al. 2000) gave 
distributions of juveniles for 53 species from the first two atlases for which there were sufficient 
length measurements for these to be determined. Of the distributions presented here, 27: have been 
repeated from Hurst et al. (2000); plots for the remaining eight species (banded stargazer, blue cod, 
bluefmoki, kingfish, grey mullet, New Zealand sole, sea perch, and yellow-eyed mullet) were produced 
using the same methods described by these authors. Details on the databases and possible sources of 
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errdf:or uncertainty relevant to the distribution data extracted can be found in Anderson et al. (1998) 
Bagl~y et al. (2000), and Hurst et al. (2000). The dates for extraction of data for juvenile plots 
presented here are: up to January 1999 (Res) and March 1990 to November 1998 (Obs), as in Hurst et 
al. (2000). 

Juvenile is defined here as those fish below the 50% length at maturity. For some elasmobranch species, 
this was determined separately for each sex. To determine the distribution of individual juvenile age 
classes, which often tend to grow rapidly, a theoretical birthday was assigned and length frequencies were 
used to determine the average maximum length within appropriate monthly groups (usually 3 or 6-
monthly). Where possible, these data were verified using published information, but some averaging to 
anow for between-sex or area differences was often required. For some species, arbitrary length cutoffs 
had to be used to determine either size groups or juveniles. Data used to determine these lengths and age 
classes are given in Table 2. 

The distribution of the juveniles is presented in conjunction with that of the adults (Section 1.1), so 
that the areas where juveniles do not occur can also be determined. The grey background on each 
adult plot shows all positions where the species has been caught (thereby indicating where the species 
occurs but may not have been measured). 

Additional information on juvenile distributions is also available from the FRST-funded programme 
entitled "Fish usage of estuarine and coastal habitats". Four harbours were sampled around the 
Auckland region - three on the east coast (Whangateau, Matakana, Mahurangi) and one on the west 
coast (Pahurehure Inlet, Manukau Harbour). Sampling was carried out seasonally, from June 1999-
April 2000. A 12 metre wide beach seine (9 mm mesh) was used for sampling within 1.5 hours either 
side of the high tide. Note, however, that recent work has demonstrated that the presence and 
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abundance of some juveniles in the intertidal is less during high tides. Only one species reported on 
here, the New Zealand sole, is strongly affected by this. Almost all fish were less than 150 mm 
total/fork length, representing mostly 0+ animals. Only data for those species where more than 25 
individuals were sampled across the four seasons are presented. 

Abundance of juveniles 

To determine abundance of juveniles, data were restricted to the main research trawl survey times series. 
This was because catchability of juveniles would vary between different surveys and gear types. Surveys 
selected for this part of the report are listed in Table 3, species are listed in Table 1. 

Length cut-offs for juvenile fish were the same as those used for the presence/absence distributions. Catch 
rates were determined from the area swept by the trawl, using the doorspread width multiplied by the 
distance towed. These catch rates are expressed as either tonnes (t) or kilograms (kg) per square kilometre 
(km) and represented in the catch rate figures as circles, with circle size proportional to trawl catch rate. 

Plots of juvenile abundance are shown in Section 1.2. There are two sets of plots: inshore surveys by 
Kaharoa (Section 1.2.1) and middle depth surveys by Tangaroa and Akebono Maru No.73 (Section 
1.2.2). On the Kaharoa plots, data are presented separately where different trawls were used. North and 
South Island are separate, and within the North Island plot, data from the south-east are represented by a 
different symbol (open circle) to represent the different trawl used in that area. Surveys around the South 
Island used the same trawl although East Coast South Island surveys since December 1996 have a used a 
smaller cod-end mesh size (28 mm compared to 74 mm previously). These 28 mm mesh stations are 
indicated by a different symbol (open circle). On middle depth survey plots, Tangaroa and Akebono 

.Maru No.73 data are represented.by different symbols (closed and open circles,·respectively). These 
symbols are described in figure captions at the start of each section. Reference' plots for where each 
species was caught are shown on left-hand pages. 

Additional information on juvenile abundance, by season,. was 'also available from the FRST-funded 
'programme that sampled four harbours around the Auckland region (see above). Only data for those 
species where more than 25 individuals were sampled across the four seasons are presented. 

Areas of importance to spawning fish 

The two main data sources for this activity were the same as for the juvenile distributions: the trawl and 
obs_lfs databases, referred here to as Res and obs. Scientific staff aboard trawl surveys and scientific 
observers aboard commercial fishing vessels, have collected data on fish gonad maturity stages for 
important species. 

Scientific observers have used a 5-stage scale for gonads since the start of the Observer Programme. 
Research staff have used a variety of staging methods for different various species, but these stages are 
translatable into the 5-stage scale and have been done so here for comparability (see Table 4). Only 
female data were used, as males often appear to be running ripe over longer periods of time and thus may 
not be good indicators of peak spawning times or areas. Running ripe females are the best indication of 
spawning in the immediate vicinity, but this stage of some species is relatively rarely caught, presumably 
because changes in behaviour of spawning fish make them unavailable to bottom trawl gear, or because 
the process of ovulation, hydration and spawning is rapid. Therefore, we also used ripe and spent fish as 
likely indicators of the presence of spawning fish. 

Of the 35 species considered here, three (ling, silver warehou and hake) spawn in depths greater than 200 
m, and were not included in the analysis. Reproductive data for female sharks (school shark, rig, 
elephantfish and spiny dogfish) are not routinely recorded in the research and observer databases and 
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were analysed separately. Seven other species had no or minimal gonad stage data (grey mullet, kingfish, 
lemon sole, New Zealand sole, sand flounder, yellow-belly flounder and yellow-eyed mullet), and the 
number of gonad stage records for arrow squid (67) was insufficient for analysis. Sea perch are 
viviparous, giving birth to live young. None of the gonad staging schemes record the presence of eyed 
larvae in the ovaries, so the available data did not adequately identify spawning sea perch. Gonad stage 
summaries presented here include the remaining 19 species (Section 2). The dates for extraction of data 
for spawning summaries presented here are: up to 4 April 2000 (Res) and 20 December 1999 (Obs). 

Two types of gonad data summaries are presented here. The first gives the location and number of tows 
(including bottom, mid water, research and commercial data) where actively spawning (Ripe and Running 
ripe) and Spent females have been recorded: They grey background scale on the distribution figures 
represents where gonad stage information has been collected from, thus identifying areas that have not 
been samplect to date. The second provides a summary, by appropriate Fisheries Management Areas 
(FMA), of the monthly proportion of each of the 5 gonad stages and number of fish sampled. 

It was anticipated that a FRST -funded programme entitled "Fish usage of estuarine and coastal 
habitats" might provide data on distribution of spawning adults which could be presented in the same 
format as juveniles (see below) sampled by this project. However, to date, few adults have been 
caught for most species. Yellowbelly flounder were the most commonly caught, but even their 
numbers were only in the lOs per season, for the two bigger harbours. These data have therefore not 
been presented here. 

Areas of importance to sharks for pupping and egg-laying 
-~ , 

Shru;:ks and other cartilaginous fishes reproduce either by depositing leathery egg cases on the,seabed, or 
bYAg~ving birth to live young (often known as pups). Pupping and egg laying areas can be identified 
direc,tly,' by the location of deposited eggs and 0+ pups, or indirectly, from the presence of pregnant 
females carrying full-term embryos, or egg cases ready for extrusion. 
~. 

Exis.ting data sources on the location of shark pupping and egg-laying areas are few. The trawl database 
contains gonad stage data for small numbers of school shark and rig, and moderate numbers of 
elephantfish, but the data are maturity stages on a scale from one to three. This scale does not distinguish 
between pregnant and non-pregnant females, and nor does it record embryo length, so the data were not 
useful. The same applied to the small amount of gonad stage data for spiny dogfish on obs_ifs. Records of 
female rig and school shark with near-term embryos (over 24 cm length) have been plotted (see Section 
3). 

Indirect evidence of elephantfish egg-laying areas comes from distribution of egg cases. The Department 
of Conservation conducted extensive subtidal diver surveys of the Marlborough Sounds mainly during 
1989 and 1990. These data were analysed by DoC and a detailed report is presented in Section 3, along 
with a summary plot of the distribution of egg cases. 

2. Area and species summaries 

Summaries of the data contained in Sections 1-3 are provided in Section 4. This section provides a quick 
visual guide as of the most important areas for spawning and juvenile fish, and the most important 
months for spawning. It encompasses information from the literature review and the new data presented 
here, as well as highlighting gaps in our knowledge. The split of areas into sub-areas within FMA and 
into at least two depth ranges (inner and out shelf) also allows for identification of areas which might be 
important for more detailed sampling of habitat, or appropriate for sampling to index recruitment of 
selected species. 
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Results: 

The literature review and text summarising data contained in sections 1-3 is given below. Plots 
containing the data summaries referred to are in the following sections: 

Section 1: Distribution of juvenile fish 
1.1 Presence/absence of juveniles 
1.2 Abundance of juveniles 

1.2.1 Kaharoa trawl survey time series 
1.2.2 Tangaroa Middle depth trawl survey time series and Akebono Maru No. 73 
1.2.3 Northern Harbour beach seine surveys 

Section 2: Location and monthly occurrence of spawning fish 
Section 3: Location of shark pupping and egg-laying areas 
Section 4: Tabulated summaries of data in Sectionl-3, by area and species. 

Species summaries 

Aldrichetta forsteri Yelloweyed mullet 

1. Literature review: 

Yelloweyed mullet have been recorded in research trawls in shallow inshore areas off the northern 
North Island and Tasman and Pegasus Bays (Anderson et al. 1998). 

1.1 Spawning areas 
Spawning occurs over summer from late Dec to mid-March (Annala et at., 1999)" although in the 
Avon-Heathcote Estuary (east coast South Island). a, bienniaL spawning with,peaks in ,summer and 
winter is likely (Webb 1972b). No spent or post-spawned fish were found in Pauatahanui Inlet (south­
west coast North Island) by Healy (1980), who suggested that adults went out to sea to spawn. Eggs 
are spawned close to shore (McDowallI978). 

1.2 Juvenile Distribution 
Larvae and juveniles are found in the neuston (the very surface waters of the ocean), up to at least 18 
km from the shoreline (Kingsford 1986, Tricklebank 1988, Kingsford & Choat 1989), and are most 
abundant in open water and around drift algae from November to March (Tricklebank 1988). High 
densities have also been observed in the slicks of internal waves, which has been suggested as a 
mechanism promoting on-shore movements (Kingsford & Choat 1986). Neustonic juveniles have 
observed being predated on by the tern Sterna striata (Kingsford & Choat 1986). No larval fish were 
caught during fourteen month of sampling at a Whangateau Harbour estuary entrance (Roper 1986), 
suggesting that most planktonic forms of this species develop away from shore, and return at a size 
where they are able to avoid sampling by plankton nets (Kingsford & Choat 1986, Kingsford & 
Tricklebank 1991). 

Juveniles are a ubiquitous and cosmopolitan component of most estuarine fish assemblages. Juveniles 
have been recorded from the east coast South Island (Avon-Heathcote, Webb 1972a; Waimakariri 
Estuary, Eldon & Kelly 1985; Kakanui Estuary, Jellyman et al. 1997), south-west coast North Island 
(Pauatahanui Inlet, Healy 1980), south-east coast North Island (Ahuriri Estuary, Kilner & Akroyd 
1978) and the north eastern Whangateau Harbour (Morrison 1997). Schools of small fish were first 
observed in the Waimakariri (Eldon & KelIy 1985) and Ahuriri Estuaries (Kilner & Akroyd 1978) in 
February. Yel\oweyed mullet reach maturity at 18-25 cm (Taylor 1998) 
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2. Data summaries: 

2.1 Spawning areas 
Insufficient data. 

2.2 Juvenile distribution 
Immature fish have been recorded in trawl surveys from inshore areas around the northern North 
Island, particularly the Bay of Plenty, Hauraki Gulf, and off western harbours, mostly in under 50 m 
depth. Fish from the Tasman Bay area were not measured. In the four Auckland harbours sampled by 
beach seine, immature yellow eyed mullet were common and a dominant component of the small fish 
assemblage. 

2.3 Juvenile abundance - Auckland harbours 
In Pahurehure Inlet and the Mahurangi Harbour, they occurred in high numbers in the four seasons 
sampled. In Whangateau and Matakana they were in low abundance in winter and spring, compared to 
summer and autumn. No obvious spatial patterns were present in any of the four harbours, and this 
species seems to be cosmopolitan in such environments. 

Arripis trutta Kahawai 

1. Literature review: 

Kahawai have been recorded in research trawls in inshore to mid-shelf areas, mainly off the northern 
North Island, but extending south to about 45°S (Anderson et al. 1998). 

1.1 Spawning areas 
Kahawai spawn on the seabed (60-100 m water depth) in open water.. Spawning females are caught in 
JanlTary and, February in trawl bycatch off the north coast of the North.Island (Annala et al.' 1999). 
Eggs are pelagic, and have been found in February off the northern North Island, in the Hauraki Gulf 
(Annala et al. 1999). Larvae tentatively identified as kahawai have been caught in the neuston of the 
Hauraki Gulf in May-June (Tricklebank et al. 1992). 

1.2 Juvenile Distribution 
Juveniles (0+/1+) are common off sandy beaches, both in estuaries and on the coast, including off the 
east coast South Island (Avon-Heathcote Estuary, Webb 1972a; Waimakariri Estuary, Eldon & Kelly 
1985), Tasman and Golden Bays (Gerring & Bradford 1998), south-west North Island (Pauatahanui 
Inlet, Healy 1980; Wellington Harbour and south coast, Stevens & Kalish 1998) and around the 
nothern North Island (Manukau Harbour, Tauranga Harbour, Waitamata Harbour (Gerring & 
Bradford 1998, Saunders 1999; and the Whangateau Harbour, Morrison 1997. Healy (1980) noted 
that in the Pauatahanui inlet juveniles seemed to prefer clear water with a firm bottom (sand, shale, 
rock). Gerring & Bradford (1998) tentatively noted that there was some evidence that a particular 
beach profile might be preferred by juvenile kahawai, where the beach shelved quite quickly into 
deeper water, and was exposed to prevailing winds. This tended to stir up sediment, and may have 
produced better feeding conditions. Kahawai reach maturity at 35-40 cm or 4-5 years of age (Francis 
1996). 

2. Data summaries: 

2.1 Spawning areas 
The gonad state of only a few kahawai caught in research trawls has been recorded. Four fish were 
recorded as ripe or running ripe off the Wairarapa coast and Hokitika. Nine spent fish have been 
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recorded from the same areas, as well as off East Cape. All fish in spawning condition were caught 
between February and March. 

2.2 Juvenile distribution 
Few 0+ juveniles have been caught but records in Tasman Bay and off the north-west coast of the 
North Island are additional to areas where fish in spawning condition have been caught by research 
trawls. Age 1+ juveniles and all immature fish combined occur around the northern North Island, in 
South Taranaki Bight and in Tasman Bay. The depth distribution is mainly less than 50 m. Adults are 
caught in deeper water, out to about 100 m, and also along the east and west coasts of the South 
Island. 

2.3 Juvenile abundance 
Juvenile kahawai have been caught on Kaharoa trawl surveys in 285 inshore tows around the North 
Island, but not off the South Island. Largest catch rates, up to 2.0 t.krn-2

, were from Hauraki Gulf with 
moderate catch rates off west Auckland harbours. 

Callorhinchus milii Elephantfish 

1. Literature review 

Elephantfish have been recorded in research trawls, mainly in inshore water out to about 150 m depth 
off the east and west coast of the South Island. They have been occasionally recorded also off 
Southland, Tasman Bay and East Cape (Anderson et al. 1998) . 

• ~Ii.. ." 

1.1~Egg laying areas '!' 

Elephantfish lay large leathery egg cases, containing a single egg, on the seabed during spring­
summer, and the young elephantfish hatch 5-10 months later (Waite 1909, Graham 1956, Gorman 
1963). There is a major egg -laying ground, in Pegasus Bay - large migrations of mature female 
elephantfish enter this bay in spring each year to lay their eggs (Gorman 1963, Sullivan 1977). Eggs 
are~laid on sand or mud, from the surf zone to about 40 m deep (Gorman 1963, Allison & Coakley 
1973). Large numbers of egg cases, mostly empty but occasionally containing embryos, wash up on 
Christchurch beaches after storms (Graham 1956, Gorman 1963). 

Elephantfish also lay their eggs in many parts of the Marlborough Sounds, on sand or mud in 6-20 m 
of water (McClatchie &_Lester 1994, Didier et al. 1998). Other known egg laying sites are Wellington 
Harbour, Canterbury Bight, and inshore Otago waters including Blueskin Bay (Waite 1909, Graham 
1956, Jones & Hadfield 1985). 

1.2 Juvenile distribution 
Newly-hatched and older juveniles inhabit the inner continental shelf along the east coast South Island 
between Kaikoura and Canterbury Bight, mostly shallower than 80 m; 0+ elephantfish are mostly 
restricted to water less than 30 m deep (Gorman 1963, Allison & Coakley 1973, McClatchie & Lester 
1994, Francis 1997). Small juveniles (0+ and 1+) have also been recorded from Blueskin Bay (Otago) 
(MaIcolm Francis, NIW A, pers. comm). Juveniles in Pegasus Bay and Canterbury Bight have 
different modal lengths and grow at different rates during the first three years of life, indicating that 
there is little or no movement around Banks Peninsula (Francis 1997). Newly hatched and larger 
juvenile elephantfish have also been found in Porirua and Pauatahanui Inlets for much of the year, 
although the numbers declined in winter (Healy 1980, lones & Hadfield 1985). Elephantfish reach 
maturity at 52 cm for males and 71 cm for females (Gorman 1963). 
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2. Data summaries 

2.1 Egg-laying areas 
Egg-laying data are not recorded on trawl surveys. Information presented in Section 3 has come from 
a Department of Conservation survey of 363 sites in the Marlborough Sounds. Egg cases were found 
at 21 locations in the inner Queen Charlotte and Pelorus Sounds. 

2.2 Juvenile distribution 
The distribution of 0+ and 1+ juveniles restricted mainly to inshore area off the east coast South 
Island, both in Canterbury Bight and Pegasus Bay. A few have been caught off the west coast South 
Island and East Cape. Most catches are in less than 50 m depth. Immature fish combined and adults 
have similar distributions but extending slightly deeper (to 100 m depth) and down to Southland. The 
few fish caught in Tasman Bay were not measured. 

2.3 Juvenile abundance 
Juvenile elephantfish have been caught on Kaharoa trawl surveys off the south-east coast of the North 
Island (in 10 tows) and east and west coasts of the South Island (in 258 tows). Largest catch rates, up 
to 1.1 t.km-2

, were from the east coast South Island, often in the shallower part of the species depth 
range. 

Chelidonichthys kumu Red gurnard 
'*'.J.. 

1. lliterature review 

Red'gurnard have been recorded in research trawls, mainly in shelf waters less than 200 m depth, all 
an;,und New Zealand and at the Chatham Islands. The southern limit of catches is Stewart Island 
(Altderson et al. 1998). 

:'jI , 

1.1 Spawning areas 
Red gurnard are widespread throughout much of New Zealand and occur over muddy or sandy 
bottoms. They are most common in shallow coastal waters, and sometimes can be found in depths of 
180 m (Elder 1976). Red gurnard have a long spawning period that extends through spring and 
summer (Elder 1976, Robertson 1980) and they are believed to be partial spawners (Elder 1976). 
They spawn in shallow and mid-shelf areas (Robertson 1980, McGregor & Voller 1985). Robertson 
(1973, 1975, 1980) suggested that this species spawns around all or most of the New Zealand 
coastline, as eggs are found occasionally in most coastal mid-shelf waters (including off Otago, 
Kaikoura, Castiepoint, Bay of Islands and Milford Sound) during summer and autumn. Graham 
(1939) noted that gurnard usually spawn in March in the Otago region and Parsons (1999) recorded 
eggs and larvae from inner shelf waters off Otago. Egg and larval development occurs in surface 
waters, and there is a period of drift for about 8 days before feeding begins (Robertson 1980). 

1.2 Juvenile distribution 
The scarcity of small gurnard in trawl catches suggests that they inhabit grounds that are unsuitable 
for trawling such as rough or weed covered ground, which may provide cover (Elder 1976). Small 
juveniles can be found in shallow harbours (Paul 1986). In the Hauraki Gulf, nursery grounds have 
been found near Colville Bay and the Firth of Thames (Elder 1976). Elsewhere, juveniles have been 
reported from Pegasus Bay (Staples 1971) and as seasonal inhabitants in Pauatahanui - Porirua inlets 
(Healy 1980). Red gumard reach maturity at 2-4 years old (Elder 1976), with females reaching 
maturity one year later than males. Based on these ages, the length at maturity increases southwards: 
North Island fish mature at about 20-33 cm (Hanchet 2000); South Island fish at 25-45 cm (after 
Sutton 1997). 
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2. Data summaries 

2.1 Spawning areas 
Gonad state has been recorded from most areas around New Zealand (except the lower North Island), 
but not from fish caught at the Chatham Islands. Ripe and running ripe fish have been caught in all 
areas except from the Hauraki Gulf. Spent fish have a similar distribution but were less commonly 
recorded. Seasonal coverage is sporadic. There appears to be spawning activity throughout the year. 
Peak months (Le., with more than 40% of fish ripe, running ripe or spent) were December to February 
in all areas except the west coast South Island and Tasman Bay, where March and April were the peak 
months. 

2.2 Juvenile distribution 
Juveniles are distributed around the mainland in less than 100 m depth. They probably also occur at 
the Chatham Islands but have not been measured. although relatively infrequently off the central east 
coast and Southland. Adults have a similar distribution to juveniles, although they extend slightly 
deeper (up to about 150 m) and there are also 3 fish measured from around the Chatham Islands. 

2.3 Juvenile abundance 
Juvenile red gurnard have been caught on Kaharoa trawl surveys mainly of the northern half of the 
North Island (in 1484 tows) and east and west coasts of the South Island (in 484 tows). Catches were 
relatively evenly distributed. Largest northern North Island catch rates occurred along the west coast, 
up to 0.8 t.km,2. South-east North Island catch rates peaked in Hawke Bay (0.2 t.km,2). South Island 
catch rates were highest in.Tasman Bay and off.Westland, up to 0.6 t.km,2. Juveniles were often most 
abundant in the shallower part of. the depth range where the species was caught. 

Juvenile red :gurnard. have. been recorded also on Tangaroa., middle depth, trawl surveys off the 
" Southland (in 32 tows). Catches were. mainly inshore. and catch rates were· low and were dominated by 

one "large" catch (84 kg.km,2) off western Stewart Island. Distribution on the Chatham Rise was not 
able to be determined. The Tangaroa did not trawl in under 200 m depth and red gurnard caught 
around the Chatham Islands by Akebono Maru 73 were not measured. 

Galeorhinus galeus School shark 

1. Literature review 

School shark have been recorded in research and commercial trawls, mainly in shelf waters less than 
200 m depth, all around New Zealand and in shallower areas across the Chatham Rise. The southern 
limit of the main distribution the Snares shelf, although there are a few records from the Sub-Antarctic 
(Anderson et al. 1998). Commercial tuna longlines have also caught school shark, well offshore to the 
west of the South Island and east of East Cape, over water depths of several thousand meters (Bagley 
et al. 2000). 

1.1 Pupping areas 
School sharks produce live young of about 30 cm total length during spring and summer (Seabrook­
Davison et al. 1985, Paul 1986, 1988). Pregnant females are thought to move into inshore waters in 
spring, and pup along "shallow (usually sandy) coastlines or in harbours and estuaries" (Seabrook­
Davison et al. 1985). Graham (1956) reported a pregnant female carrying 24-cm embryos in Otago 
waters, but otherwise no specific details of pregnant or recently-pupped females have appeared in the 
literature. Seabrook-Davison et al. (1985) stated that new-born pups occur in shallow inshore waters 
in summer, but again no details were provided. 
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1.2 Juvenile distribution 
Small juveniles (0+ - 2+ year classes, up to 70 cm total length) are widespread in inshore waters of 
northern and central New Zealand (especially Hauraki Gulf, west coast North Island between New 
Plymouth and Kaipara Harbour, Tasman and Golden Bays, Pegasus Bay, Canterbury Bight, and west 
coast South Island), but they are rare around Northland and the southern South Island (Francis & 
Mulligan 1998, Hurst et al. 1999). Small juveniles (0+ and 1+) have also been recorded from very 
shallow inshore waters of Kenepuru Sound (Marlborough), Lyttelton and Akaroa Harbours and 
Blueskin Bay (Otago)(Ma!colm Francis, NIW A, pers. comm). 

Older juveniles appear to disperse more widely throughout. shelf waters, and some tagged juveniles 
have migrated to Australia (though it is not clear whether they were still juveniles at the time of 
migration) (Seabrook-Davison et al. 1985, Hurst et al. 1999). Juveniles reach maturity at about 125 
cm for males and 135 cm for females (Francis & Mulligan 1998, Hurst et al. 1999). 

2. Data summaries 

2.1 Pupping areas 
Reproductive status of female school shark is rarely recorded on trawl surveys as few females are 
caught and any fish in healthy condition have usually been tagged and returned. Three females with 
embryos larger than 24 cm have been recorded from off Otago and North Taranaki Bight (see Section 
3). . 

2.2 Juvenile distribution 
Young (0+': and 1+) juveniles occur mainly in less than 100 m depth around the northern North Island 
and northlrn South Island. Immature fish combined are distributed all around the mainland; Southland 
and in shallower pockets on the Chatham Rise, mainly out to about 400 m depth. Adults are less 
frequently' caught (by bottom trawls) and generally have a deeper and more offshore distribution, 
mainly l50:.450 m depth. Both immature and adult school shark are also caught by tuna longlines in 
offshore a1eas. • 

". ~, 

2.3 Juvenile abundance 
Juvenile school shark have been caught on Kaharoa trawl surveys around the North Island (in 398 
tows) and South Island (in 700 tows). Catch rates were relatively patchy. The largest northern North 
Island catch occurred in the North Taranaki Bight (0.6 t.km-2

). South-east North Island catch rates 
were highest (up to 0.1 t.km-2

) off East Cape and Hawke Bay and South Island catch rates were 
highest (up to 1.1 t.km-2

) around Banks Peninsula. High catch rates occurred from close inshore out to 
about 200 m depth. 

Juvenile school shark have been recorded also on Tangaroa middle depth trawl surveys off Southland 
and on the Chatham Rise (in 216 tows) and on Akebono Maru 73 surveys at the Chatham Islands (in 
20 tows). Catch rates were mainly over shelf areas and catch rates by both vessels were low and 
patchy (Tangaroa up to 127 kg.km-2

; Akebono Maru 73 up to 166 kg.km-2
) 

Genypterus blacodes Ling 

1. Literature review 

Ling have been recorded in research and commercial trawls, mainly 200-800 m depth, all around 
New Zealand, on the Challenger Plateau, on the Chatham Rise and in the Sub-Antarctic. They also 
occur across the shelf, particularly in southern areas (Anderson et al. 1998). 
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1.1 Spawning areas 
Spawning is known to occur off the west coast of the South Island, and Puysegur Bank (PatchelI & 
McKoy 1985, Colman 1988), the east coast of the South Island and the Chatham Rise (Horn 1993a) 
and in Cook Strait and on the CarnpbeIl Plateau (Horn & BalIara 1999). Ling in spawning condition 
have been reported in spring and early summer (Annala et. al. 1999). Ling in ripe condition have been 
noted in the Otago region in September (Graham 1939) and a few larvae have been recorded from 
inner shelf waters in December (Parsons 1999). Pre-spawning aggregations of ling have been 
recorded in Northland, but it is not known whether these fish remain in the area to spawn (Roberts 
1987). 

1.2 Juvenile distribution 
Little is known about the distribution of juveniles until they are about 40 cm in total length when they 
begin to appear in trawl samples over most of the adult range (Annala et. al. 1999). Horn (1993b) 
reported 2 year olds (mean length 34.9 cm) on the Chatham Rise and Southern Plateau (Horn 1993b). 
Adult ling are widely dispersed over the New Zealand region, especially south of 40°C, in 200-700 m 
depth (Annala et al. 1999). Most ling reach maturity at about ages 6 (30%) and 7 (75%) (Annala et al. 
1999). 

2. Data summaries 

2.2 Spawning areas 
Not described here as ling spawning extends beyond 200 m depth. 

2.2 Juvenile distribution 
There are some records of 0+ juveniles in shallow inshore areas but most occur from 200 to 500 m 
depth. Main areas include the.Bay of Plenty and central east coasts of the North and South Islands. A 
few have been recorded from the west coast South Island, Chatham Rise, Southland and the Auckland 
Islands. This pattern may reflect the larger cod-end mesh (Le., 60 mm or greater) used in areas where 
they appear to be less common. Juveniles up to 2 years old have a similar distribution but are now 

. common on· the west coast South· Island, the Chatham Rise and in the Sub-Antarctic. Immature fish 
combined are found extensively throughout the EEZ, mostly from 200-800 m depth, including a few 
around the northern North Island and the Challenger Plateau. Distribution around the North Island 
may be under-represented due to the minimal amount of trawling in the 200-800 m depth range. 
Adults have a similar distribution to the juveniles combined but tend to be less common in inshore 
shelf areas, except for Southland where they are more commonly caught than juveniles. 

2.3 Juvenile abundance 
Juvenile ling have been caught on Kaharoa trawl surveys in the Bay of Plenty (in 18 tows), off the 
south-east coast of the North Island (in 167 tows) and off the east and west coast of the South Island 
(in 742 tows). A high proportion (88%) of catches with ling contained juveniles. Catch rates were 
relatively patchy. The largest North Island catch (0.1 t.km-2

) was east of Cook Strait and the largest 
South Island catch rates (up to 1.5 t.km-2

) were on the shelf in Canterbury Bight. 

Juvenile ling have been recorded also on Tangaroa middle depth trawl surveys mainly on the 
Chatham Rise, but also off Southland (925 tows total). Catches were widespread on the Chatham 
Rise, although one large catch (0.7 t.km-2

) dominated the distribution. The distribution of juveniles 
inside the 200 m contour at the Chatham Islands was not able to be determined as ling were not 
measured on Akebono Maru 73 tows. Off Southland, catches were restricted to the south-eastern shelf 
edge and around Puysegur Bank, unlike the larger fish which were more widespread across the shelf. 
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Helicolenus percoides Sea perch 

1. Literature review 

Sea perch are widespread around New Zealand from North Cape to the Snares, and across the 
Chatham Rise (PauIin 1989). They have been recorded and measured in research trawls, mainly 50-
800 m depth, all around New Zealand, on the Challenger Plateau and Chatham Rise, but not extending 
into the Sub-Antarctic (Anderson et al. 1998). "Sea perch" were thought to include the shallow water 
Helicolenus percoides, out to 50 m depth, and the deeper water H. barathri, found in 40-1200 m 
depth (Paul 1998, Paulin 1989). However, recent genetic studies have not found evidence of separate 
species in the New Zealand EEZ, at least in the 20-450 m depth range (Smith 1998) 

1.1Spawning areas 
There is no published information on spawning areas (Paul 1998). Sea perch are viviparous, and 
extrude small larvae in floating jelly masses throughout an extended spawning season (Graham 1939, 
Paul 1998). There can be 90,000 of these larvae (Graham 1939), and they are expelled in a very early 
developmental stage, so would probably be subject to the same general processes as the eggs and 
larvae of most marine fishes, resulting in a reasonably wide dispersal of juveniles (Paul 1998). Larvae 
have been recorded from inner shelf waters off Otago from spring to autumn (parsons 1999). 

1.2 Juvenile distribution 
The size and age at maturity is not clear, and there are often are no modes which could be interpreted 
as individual juvenile cohorts. Fish as small as 10 cm have been caught in surveys of the 
Ste~art-Snares shelf and east coast South Island. In some Chatham Rise surveys, there were size 
mOdes between 10 and 25 cm which could represent juvenile age groups. In Australia, maturity in seL 

, ., ' , ., -
per:ch occurs at about 30 cm (Paul 1998). Size at maturity in New Zealand fish may be slightly lower 
cr;;p'aul, NIW A, Wellington, pers. comm.). 

"'l"," 
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2:,Data summaries ---. 
••• L< 

2. {"Spawning areas 
Insufficient data. 

2.2 Juvenile distribution 
Immature fish (assumed to be those less than 25 cm length) have been recorded from all areas, 
although few fish have been measured around the North Island and on Challenger Plateau. Most are 
caught in under 500 m, but some extend out to about 750 m depth. 

2.3 Juvenile abundance 
Juvenile sea perch have been caught on Kaharoa trawl surveys around the northern North Island (in 
88 tows) and off the east and west coast of the South Island and in Tasman Bay (in 494 tows). They 
occur mainly over the outer shelf and catch rates are relatively patchy. The largest North Island catch 
(0.2 t.knf2) was in the Bay of Plenty and the largest South Island catch rates (up to 2.0 t.km-2) were in 
Pegasus Bay and the Canterbury Bight. 

Juvenile sea perch have been recorded also on Tangaroa middle depth trawl surveys on the Chatham 
Rise and off Southland (610 tows total):Catches were relatively evenly distributed and widespread on 
the Chatham Rise. The distribution of juveniles inside the 200 m contour at the Chatham Islands was 
not able to be determined as sea perch were not measured on Akebono Maru 73 tows. Catch rates of 
juveniles were patchy off Southland dominated by one "large" catch (0.2 t.km-2). 
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Kathetostoma gigalltellm Giant stargazer 

1. Literature review 

Giant stargazer are found throughout New Zealand coastal waters and are most abundant in depths of 
50-300 m around the east and south of the South Island, and the Chatham Islands, in sandy or muddy 
substrates (McGregor 1988). They also extend out into deeper water (about 750 m depth), across the 
Challenger Plateau, the Chatham Rise and into northern parts of the Sub-Antarctic, including the 
Auckland and Bounty Islands and the Pukaki Rise (Anderson et al. 1998). 

1.1 Spawning areas 
Stargazers are believed to spawn in winter; fish from the Chatham Rise were observed to be maturing 
or running ripe in June-July (McGregor 1988). Spawning probably occurs in mid and outer shelf 
waters all around New Zealand (Annala et. al. 1999). Eggs are found occasionally along the southeast 
coast of the South Island in spring (Robertson 1975). Sexual maturity is reached at length 45-50 cm 
(TL) at age 4-7 years (Sutton 1999). 

1.2 Juvenile distribution 
No published information was available. 

2. Data summaries 

2.1 Spawning areas 
Gonad state has been recorded mainly from the Chatham Rise (but not the Chatham Islands), the west 
coast South Island, Southland and the Auckland Islands. Ripe, running ripe and spent fish have been 

_ caught in all these areas. They have.also been recorded from the south-east coast of the North Island 
and sporadically off the northern North Island. Areas not well sampled are the east coast of the South 
Island, Tasman Bay and most of the North Island. Most activity takes place from mid to outer shelf. 

There appears to be . spawning _ activity-, throughout the year. The proportion of resting -fish only 
occasionally reaches 90% in a few areas and the proportion of ripe, running ripe and spent fish rarely 
exceeds 40%. The highest proportions of spawning fish occur in the following months and areas 
(where sample sizes and seasonal coverage are sufficient): west coast of the South Island (FMA7), 
June to September; east cost of the North Island (FMA2), December to February; east Chatham Rise 
(FMA3), April and September; Southland (FMA5) August to October; Auckland Islands (FMA6), 
July to September and April. 

2.2 Juvenile distribution 
Young (0+) juveniles occur mainly around the South Island, with a few on the Chatham Rise, in up to 
about 300 m depth. Juveniles up to 2 years old have similar distribution, but extend slightly more 
offshore, particularly off Southland and south to the Auckland Islands. Immature fish combined are 
found out to about 600 m depth and are more commonly recorded on the Chatham Rise, Challenger 
Plateau and on the Pukaki Rise. This may be partly related to the lack of sampling in shallower waters 
(less than 200 m) in some of the areas. Adults have a similar distribution but are slightly deeper, out to 
about 700 m. 

2.3 Juvenile abundance 
Juvenile giant stargazer have been caught on Kaharoa trawl surveys around the northern North Island 
(in 83 tows), of the south-east coast of the North Island (in 27 tows) and off the east and west coast of 
the South Island and in Tasman Bay (in 805 tows). They occur both in shallow and on the outer shelf 
around the North Island but are mostly mid to outer shelf around the South Island. The largest North 
Island catch (0.1 t.km-2

) was in the western Bay of Plenty, catch rates off the south-east coast were 
low (up to 9 kg.km-2

). South Island catch rates were relatively evenly spread, although tended to be 
largest in the South Canterbury Bight, up to 0.3 t.km-2

• 
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Juvenile giant stargazer have been recorded also on Tallgaroa middle depth trawl surveys on the 
Chatham Rise and off Southland (472 tows total). On the Chatham Rise, catches of juveniles were 
patchy compared to the distribution of all fish (which were mostly measured). They were concentrated 
mainly on shallower areas (200-300 m) of the western Rise, with some around the Chatham Islands. 
The distribution of juveniles in under 200 m depth was not able to be determined as the Tangaroa did 
not trawl in under 200 m and stargazers were not measured on Akebono Maru 73 tows. Off Southland, 
juveniles occurred over most of the trawlable area but were concentrated west of Stewart Island in less 
than 200 m depth (up to 0.1 t.km-\ 

Kathetostoma sp. Banded stargazer 

1. Literature review 

Banded stargazer have been recorded in research and a few commercial trawls, mainly 30-300 m 
depth, almost exclusively off Southland. Research records include two tows from the Chatham Island 
and commercial records include a few tows off the Wairarapa coast and the Auckland Islands 
(Anderson et al. 1998). The species identification along the Wairarapa coast has yet to be verified. 

No published information on spawning or juvenile distribution was available. Length at maturity was 
assumed here to be 45 cm, as for giant stargazer. 

2. Data summaries 
, '4( ,. ... 

2.1 Spawning areas -. 
Gona-d 'state has been recorded from about 60% of tows where this species has been recorded. They 
spai;n;on'the Southland shelf, mainly along the shelf edge, and one record of a spent fish has been 
made at the Chatham Islands. Most Southland records were in February and March, when up to about 
~Oo/oTof,fish were ripe, running ripe or spent. 

2.2 Juvenile distribution 
This species only occurs commonly off Southland. Immature fish have been caught in most trawlable 
areas over the Southland shelf (in 75 to 350 m depth) except for the north-east area south of Otago 
Peninsula. 

2.3 Juvenile abundance 
Juvenile banded stargazer have been recorded only from Tangaroa middle depth trawl surveys (55 
tows) and mainly off Southland. Catch rates were relatively low, but peaked (up to 56 kg.km-2

) west 
of Solander Island. 

Latridopsis ciliaris Blue moki 

1. Literature review 

Blue moki have been recorded in research trawls, mainly in under 250 m depth on the east coast of the 
North and South Islands and off Stewart Island. There are sporadic records off the west coast of both 
main islands (Anderson et al. 1998). 

1.1 Spawning areas 
Blue moki comprise a single stock on the east coast of New Zealand, between East Cape and Banks 
Peninsula, and the South Taranaki Bight (Horn 1988). The fish make an annual spawning migration, 
swimming north from Kaikoura in autumn (May-June) to reach Gisborne, where spawning begins 
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from August-September. Gonads progress rapidly though developing, ripe and spent and the presence 
of developing eggs as well as ripe eggs indicates that moki are partial spawners, releasing batches of 
eggs as they ripen (Francis 1981a). The highest gonad indexes were recorded in mid-August for both 
sexes: males, 4.35-30.76; females, 2.39-14.11 (Francis 1981a). Spent fish then return, passing 
Kaikoura again in October. Summer feeding grounds are unknown (Francis 1981a, Horn 1988). 

1.2 Juvenile distribution 
Eggs spawned near Gisborne are likely to be carried south by the East Cape Current and juveniles 
have not been found north of East Cape (Francis 1985). The East Cape Current flows eastwards 
towards the Chatham Islands, which may carry larvae and postlarvae away from the New Zealand 
coast. However, upwelling of branches of the East Cape Current in Cook Strait and Kaikoura is likely 
to return some larvae to coastal regions (Francis 1981a). 

Juveniles are found inshore, usually associated with rocky reefs, as distinct from adults that generally 
school offshore (Francis 1985). Juveniles are found on the east coast, from East Cape to Stewart 
Island, especially south of Wellington (M. Francis, NIW A, Wellington, pers. comm., Ayling & Cox 
1982). They are usually found swimming near the bottom in large groups (Ay ling & Cox 1982). Blue 
moki reach sexual maturity at a fork length of about 40 cm and an age of 5-6 years (Francis 1981b). 

2. Data summaries 

2.1 Spawning areas 
Gonad state has been recorded from only 15 tows catching blue moki. Of these, 4 tows had spent fish 
in February and March; 3 from East Cape to Wairarapa, and one off Stewart Island. The record off 
Stewart Island suggests the possibility of another spawning area other than the east coast North Island. 

2.2 Juvenile distribution 
Immature fish have been caught rarely. They occurred close inshore, mostly off the Otago coast and 
around Stewart Island, but there. is also one record from the Bay of Plenty. 

2.3 Juvenile abundance 
Insufficient data. 

Merluccius australis Hake 

1. Literature review 

Hake have been recorded in research and commercial trawls, mainly in under 250-1200 m depth 
around the South Island, on the Challenger Plateau and Chatham Rise, and in the Sub-Antarctic. They 
also have been caught along the south-east coast of the North Island and in the few deep tows around 
the northern North Island (Anderson et al. 1998). 

1.1 Spawning areas 
Colman (1998) gave evidence for at least three distinct hake spawning grounds. On the west coast 
South Island, spawning takes place from June onwards, peaking in September. The main centre of 
activity appears to be a small patch just to the north of the Hokitika Canyon in 600-700 m depth. To 
the northwest (about 70 n.miles) of the Chatham Islands, spawning appears to take place in September 
and October (Colman 1998), as it also does in the region between the Auckland and Snares Islands. 
The status of Puysegur Bank as a spawning ground is uncertain as running ripe females are only found 
here occasionally (Colman 1998). Hake have been observed to aggregate before spawning off the 
west coast of the South Island and also on the Chatham Rise (Patchell 1981, 1987). 
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1.2 Juvenile distribution 
The distribution of juveniles is similar to that of spawning adults - off the west coast of the South 
Island, the Chatham Rise, and the Campbell Plateau (Col man 1988). Immature fish, 25-40 cm long, 
are widespread in water shallower than 100 m around the South Island (Patchell 1981). There is a 
west coast South Island hake nursery ground between Cook Canyon and Bruce Bay. Other known 
nursery areas are Pegasus Bay on the east coast of the South Island, and the east side of Camp bell 
Island (Patchell 1981). Ayling & Cox (1982) also report that hake of 30 cm in length are found 
commonly in Tasman Bay in shallow water. Female hake mature at 50-60 cm when they are 5-6 years 
old (Patchell 1981), but size at maturity varies with area, and west coast South Island fish appear to 
reach maturity at a smaller size than those of the Chatham Rise and the Southern Plateau. Males reach 
maturity about a year before females (Colman 1998). 

2. Data summaries 

2.1 Spawning areas 
Not described here as hake spawn in over 200 m depth (see above). 

2.2 Juvenile distribution 
Young (0+) juveniles occur inshore, in less than 200 m depth, mainly off the west coast of the South 
Island and in Tasman and Pegasus Bays. Juveniles up to 2 years old occur considerably deeper and 
have been found around Memoo Bank, the Chatham Islands, and on the Challenger Plateau, but have 
been rarely caught south of 43°S. Juveniles (1+) have also been found in midwater tows on the west 
coast of the South Island (see Hurst et al. 2000). Immature fish combined are found in all the areas 
where adult occur, extending deeper and south into the Sub-Antarctic, as well as north along the 
south.:.east coast of the North Island. In contrast to the 0+ juveniles, adults most commonly occur in 
over about 350 m depth. 

2.3 Juvenile abundance 
Ju'~enile hake have been caught on Kaharoa trawl off the east and west coast of the South Island and 
in Tasman Bay (in 293 tows). They occurred in a high proportion (96%) of tows and from shallow out 
to'the shelf edge. Catch rates were highest the west coast, reaching up to 6.2 t.km-2

, but one large 
catch (over 1 t.km-2

) was also recorded in Pegasus Bay. 

Juvenile hake have been recorded also on Tangaroa middle depth trawl surveys on the Chatham Rise 
and off Southland (580 tows total). Catch rates were highest (up to 0.2 t.km-2

) on the Chatham Rise in 
the north-west around the Memoo Bank. All trawling-was deeper than 200 m. The distribution of 
juveniles inside the 200 m contour at the Chatham Islands was not able to be determined as hake were 
not measured on Akebono Maru 73 tows. Off Southland, where trawling included depths less than 200 
m, juveniles were only caught deeper than 200 m, and catch rates were lower and less frequent than 
on the Chatham Rise. 

Mugil cephalus Grey mullet 

1. Literature review 

Grey mullet'have been rarely caught in research trawls; a few records exist from Hauraki Gulf 
(Anderson et al. 1998). 

1.1 Spawning 
Females have been caught in Ahuriri Estuary in February with ripe and running gonads (Akroyd & 
Kilner 1978), which was thought might represent a seasonal run into the estuary to spawn. However, 
Annala et al. (1999) state that this species is likely to spawn at sea, as running ripe females have only 
been caught off coastal beaches or in inshore waters and eggs and larvae are a component of the 
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offshore coastal plankton. They also note that spawning occurs off northern New Zealand from 
November to February. 

1.2 Juvenile distribution 
Little is known of the juvenile ecology of this species other than that they are found only in sheltered 
North Island estuaries and harbours, including Pauatahanui Inlet (Healy 1980), Ahuriri Estuary 
(Akroyd & Kilner 1978), Upper Waitamata Harbour (Saunders 1999), Manukau Harbour (Anon 
1989), and the Whangateau Estuary (Morrison 1997). The importance of different harbours and 
estuaries as nursery habitat appears to vary greatly. Juveniles appear to prefer soft mud habitats in 
areas of shallow turbid water. 

2. Data summaries 

2.1 Spawning areas 
Not able to be determined from available data. 

2.2 Juvenile distribution 
The few immature fish caught in trawls were close inshore in the north-western Hauraki Gulf. 
Immature fish were also caught in beach seines in Pahurehure Inlet, on the west coast off Auckland. 
They were absent or rare in the other three east coast harbours sampled. 

2.3 Juvenile abundance - Auckland harbours 
Catch rates in Pahurehure Inlet were highest in winter. It was likely that as these fish grew in size they 
were better able to avoid the beach seines, and may also have moved off into deeper habitats within 
the area. No clear spatial patterns were apparent. 

Mustelus lenticulatus Rig 

1. Literature review 

Rig have been recorded in research and commercial trawls, mainly in under 300 m depth around the 
New Zealand shelf. Mernoo Bank is the only offshore area where they have been recorded (Anderson 
et al..1998). 

1.1 Pupping areas 
Rig give birth in spring-summer to live young that are about 25-32 cm total length (Graham 1956, 
Francis & Mace 1980, Massey & Francis 1989, Francis & Francis 1992). Pupping has not been 
observed, and the exact location of pupping areas is uncertain. However, the capture of (a) pregnant 
females carrying full-term embryos (greater than 25 cm total length and/or lacking external yolk sacs), 
Cb) females that have recently pupped (judging by distension and high vascularisation of their uteri), 
and (c) newly-born 0+ pups (identifiable by their unhealed umbilical scars and/or small size), 
indicates that pupping occurs either in very shallow coastal and estuarine waters, or close enough to 
such areas for the new-born young to migrate there (see "Juvenile habitat" below). Pregnant females 
with full-term embryos have been reported from upper Waitemata Harbour, Porirua and Pauatahanui 
Inlets, Tasman and Golden Bays, Pegasus Bay, Kaikoura, and Otago Harbour (Graham 1956, Briggs 
1980, Francis & Mace 1980, HeaJy 1980, King 1984, Massey & Francis 1989, Francis & Francis 
1992). Recently-pupped females have been reported from Porirua and Pauatahanui Inlets, Tasman and 
Golden Bays, Kaikoura and Pegasus Bay (Francis & Mace 1980, King 1984, Massey & Francis 1989, 
Francis & Francis 1992). Newly-born rig have been found in Waikare Inlet in the Bay of Islands, 
upper Waitemata Harbour, Firth of Thames, Poverty Bay, Porirua and Pauatahanui Inlets, Pegasus 
Bay, A von-Heathcote Estuary, Akaroa Harbour, Lyttleton Harbour and Blueskin Bay, Otago (Graham 
1956, Webb 1973, Briggs 1980, Healy 1980, Francis 1985, Jones & Hadfield 1985, Francis & Francis 
1992). 
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1.2 Juvenile distribution 
New-born and 0+ rig inhabit estuarine and shallow coastal areas from birth (which occurs mainly in 
spring) until autumn when water temperatures drop, by which time they have grown to about 45-50 
cm (Briggs 1980, Jones & Hadfield 1985, Francis & Francis 1992). The juvenile nurseries are 
widespread throughout New Zealand (see "Pupping areas" above), including very shallow inshore 
waters of Kaipara Harbour, Waikare Inlet (Bay of Islands), Lyttelton and Akaroa Harbours (Malcolm 
Francis, NIW A, pers. comm). The rig then emigrate from these habitats, but their destination is 
unknown. Presumably they disperse widely over the inner continental shelf because larger juveniles 
(particularly females) are frequently caught in commercial set net and trawl fisheries throughout 
inshore waters of New Zealand (Frands & Mace 1980, Frands & Smith 1988, Massey & Francis 
1989, Frands & Frands 1992). 

2. Data summaries 

2.1 Pupping areas 
Reproductive data are not recorded on the research trawl database. Female rig with embryos over 24 
cm long have been recorded from the west and north-east coast of the North Island, Golden and 
Tasman Bays, Kaikoura, Pegasus Bay, off Otago and the south-west of the South Island (see Section 
3). 

2.1 Juvenile distribution 
Young (0+) juveniles have been caught around the northern North Island, Tasman Bay and the east 
and west coasts of the South Island, in less than 100 m depth. Age 1+ fish have a similar distribution 
but have also been caught around the southern North Island. Immature fish combined extend down to 
S6uthland and are mostly caught in less than 150 m depth. Adults have a similar distribution but are 
caught out to about 350 m depth. There is only one record of a rig capture on the Chatham Rise and 
none in the Sub-Antarctic. 

22 Juvenile abundance 
Ju:venile rig have been caught on Kaharoa trawl surveys, in shallow waters around the North and 
South Islands. Around the northern North Island, juveniles occurred in 88% (532) of tows containing 

,. rig and were most abundant in the Hauraki Gulf (up to 2.5 t.km-2
). Off the south-east coast of the 

North Island, juveniles occurred in 67% (130) of tows containing rig and were more evenly 
distributed, reaching 0.1 t.km-2

• Around the South Island, juveniles occurred in 82% (417) of tows 
containing rig catch rates were relatively evenly spread, except for one large catch (0.7 t.km-2

) in the 
south Canterbury Bight. 

Nemadactylus macropterus Tarakihi 

1. Literature review 

Tarakihi have been recorded in research and commercial trawls, mainly in under 400 m depth around 
the New Zealand shelf, but including shallower areas of the Chatham Rise, particularly the Chatham 
Islands (Anderson et al. 1998). 

1.1 Spawning areas 
Tarakihi are serial spawners (Tong and Vooren 1972) that spawn in summer-autumn (Robertson 
1978). Numerous spawning grounds for tarakihi have been reported: Cape Runaway to East Cape, the 
east coast of the South Island particularly the deep water off Cape Campbell, Kaikoura Peninsula, 
Pegasus Bay and the Canterbury Bight, and the west coast of the South Island near Jackson Bay 
(Vooren 1975, Annala 1987). Juveniles from the North Taranaki Bight nursery are believed to have 
arisen from adult stock spawning off the west coast of the Auckland district (Vooren 1975). 
Robertson (1978) found tarakihi eggs in Milford and Dusky Sounds (Fiordland), in March, but did not 
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find evidence off eggs off Otago during an extensive sampling programme (Robertson 1973). Only 
one larva was recorded off Otago, in April (Parsons 1999), suggesting tarakihi eggs are very rare in 
this area. Eggs have also been recorded off the south-west of the Chatham Islands near the shelf edge 
(D. Robertson, NlW A Wellington, pers. comm.). 

1.2 Juvenile distribution 
The larval stage is followed by a 9-12 month pelagic postlarval stage. Postlarvae have been recorded 
from the west coast of the South Island (Greymouth, Jackson Bay, Farewell Spit, Puysegur Point), off 
the Otago coast, the western Chatham Rise, New Plymouth and Castlepoint (Vooren 1972, Tong & 
Saito 1977). Postlarvae then metamorphose into bottom-living juveniles, at a fork length of 70-90 
mm. 

Vooren (1975, 1977) listed the following nursery grounds for tarakihi: the south-west coast of the 
North Island, Tasman Bay, the entire eastern coast of the South Island, especially off Kaikoura 
Peninsula, in the Canterbury Bight and Blueskin Bay, and around the Chatham Islands. He also noted 
the occurrence of juveniles in North Taranaki Bight and in various east coast North Island areas (e.g., 
Bay of Plenty, off Castlepoint) but noted the lack of well-defined eastern nursery areas. He noted that 
these nurseries occurred at depths of 20-100 rn. usually 10-30 km from the shore, and had a dense 
and varied invertebrate benthic epifauna dominated by sponges, worms, echinoderms, molluscs and 
small corals. Tasman Bay was the shallowest nursery ground (20-45 m); at Kaikoura, young tarakihi 
are found at depths exceeding 80 m (Voeren 1975). Annala (1987) suggested that juvenile tarakihi are 
probably abundant in many rocky inshore areas around New Zealand, where they are not available to 
sampling by trawls. 

Vooren (1975) described movements of juveniles in Tasman Bay. Fish appeared to make seasonal 
"movements within the nursery ground jn response to water temperature and started to move towards 
the northern deeper parts of the nursery in the third and fourth years. They migrated out of the nursery 

-area in their fourth to seventh year when they attain sexual maturity. T~akihi generally mature 
between 4-6 years, at 23-36 cm (Tong & Vooren 1972, Vooren & Tong 1973). 

2. Data summaries 

2.1 Spawning areas 
The best coverage of gonad state sampling has been off the south-east coast of the North Island and 
the west coast of the South Island. Other areas have been poorly sampled. Ripe and running ripe fish 
have been recorded from all around New Zealand but not the Chatham Islands. Spent fish have been 
recorded from similar areas, including the Chatham Islands. 

Seasonal coverage of sampling is poor in most areas. On the west coast of the South Island (FMA 7), 
most samples are from March April when about 20% of fish were resting and up to 20% of fish were 
spawning or spent. Most fish sampled in August to November were resting. Off the south-east coast 
of the North Island (FMA2), most sampling was February to April. Only 20% of fish were resting 
during this period, with up to 20% spawning or spent in February. Again, most fish were resting in 
November. Off Southland (FMA5) the pattern was similar, with fish sampled in February-March up 
to 30% spawning or spent. Off the west coast North Island (FMA8&9), fish were sampled mostly 
from November to January and changed from mostly resting to mostly maturing during this period. In 
summary, for areas where there are sufficient data, it appears that late summer/autumn is a common 
spawning period across most areas and that most fish are resting in spring. There are two areas which 
do not appear to fit this pattern: the east coast South Island, where fish are mostly resting in February 
and mostly maturing in May-June, suggesting late autumn/early winter spawning; and the Chatham 
Islands, where about 15% of fish were spent in December suggesting perhaps a spring spawning 
season. 

2.2 Juvenile distribution 
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Tarakihi 0+ juveniles have been caught in bottom trawls mainly off the east coast of the South Island 
in less than 100 m depth. Juveniles up to 2 years old are more widespread, occurring around the 
mainland and at the Chatham Islands, also in less than 100 m depth. Immature fish combined are well 
represented in all mainland areas and at the Chatham Islands and occur slightly deeper, but still 
mostly less than 150 m depth. Adults have a similar areal distribution to 1+ fish, although they are 
also caught around the Mernoo area on the Chatham Rise and are deeper, 50-300 m. 

2.3 Juvenile abundance 
Juvenile tarakihi have been caught on Kaharoa trawl surveys, in mainly mid to outer shelf waters 
around the North and South Islands. Around the northern North Island, juveniles occurred in 143 tows 
and were most abundant in the Bay of Plenty (up to 0.25 t.km-2

). Off the south-:east coast of the North 
Island, juveniles occurred in 126 tows and were most abundant off East Cape (up to 0.1 t.km-2

). 

Around the South Island, including Tasman Bay, juveniles occurred in 484 tows. Catch rates were 
dominated by one large tow (4.9 t.km-2

) in mid-Canterbury Bight, but there were also areas of 
moderate abundance in Tasman Bay, Pegasus Bay and south Canterbury Bight. 

Juvenile tarakihi have been recorded also on Tangaroa middle depth trawl surveys off Southland (80 
tows) and in Akebono Maru 73 tows around the Chatham Islands (27 tows), mainly in inshore waters. 
Off Southland, catch rates were mainly restricted to inshore waters around Stewart Island and peaked 
at 0.8 t.lan-2

• Catch rates around the Chatham Islands were highest (up to 47 kg.kni2
) to the east. 

Catch rates in depths under 200 m were not able to be determined for other parts of the Chatham Rise. 

Nototodarus gouldi & sloanii Arrow squid 
:.~~ 

l~'Literature review 
:~o;.J~ 

Arrow squid have been recorded in research and commercial trawls, mainly in waters less than 400 m 
depth around the New Zealand shelf, on the Challenger Plateau and Chatham Rise and in the Sub­
Antarctic (Anderson et al. 1998). Nototodarus gouldi are generally found around mainland New 
Zealand, north of the subtropical convergence, while N. sloanii are found in and to the south of the 
convergence (Smith et al. 1987, Uozumi 1997). 

1.1 Spawning areas 
Individuals of both species live for about a year, spawn once, and die (Mattlin et al. 1985, Uozumi 
1997). Spawning peaks in spring and autumn (Mattlin & Colman 1988). 

Uozumi (1997) noted that there was no direct evidence of spawning grounds for N. gouldi but that the 
distributions of mature adults and paralarvae (up to 50-60 days old) suggest one main spawning area 
for this species on the shelf in North Taranaki Bight. He also reviewed evidence for spawning areas of 
N. sloanii and suggested they do not undergo large-scale along-shore migrations; but that mature 
females migrate inshore and may spawn in less than 50 m depth. Paralarvae were found around the 
South Island, the Auckland Islands, Mernoo Bank, and the Chatham Islands, from July to September. 

1.2 Juvenile distribution 
Uozumi (1997) described the distribution of juvenile squids around central and southern New 
Zealand. During July to September, juvenile N. gouldi were found mainly from North Taranaki Bight 
down to Westport, and juvenile N. sloanii were found to the east and south of the South Island, 
Mernoo and the Chatham Islands. As juveniles grow they appear to extend their range, but whereas N. 
gouldi remain mostly in under 200 m depth, a high proportion (up to more than 50%) of N. sloanii 
appear to migrate into deeper water. Juveniles were generally found in similar areas to adults. 

2. Data summaries 
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Identification of Nototodarus to species level on the lrawl database may nol have been precise and 
consistent over time. Therefore, records of each species (NOS, NOG) were combined to produce 
distribution maps of juveniles for the EEZ. Within smaller areas (e.g., Taranaki Bight, Southland etc.), 
records can reasonably be assumed to be mostly (but not exclusively) one or the other species, 
depending on the area (see Uozumi 1997). 

2.1 Spawning areas 
There were few (67) records of squid maturity stages on the trawl database and they were therefore 
not summarised here. 

2.2 Juvenile distribution 
Arrow squid have a short life span and spawn only once. Therefore, most of the squid caught are 
juveniles. This is reflected in the wide distributional range of squid under 31 cm, which is similar to 
that of larger squid. Arbitrary split by size, into 2 juvenile groups, shows that the smallest group «15 
cm) occur all around the mainland, the Auckland Is and in pockets around shallower features on the 
Chatham Rise. As the squid grow, they expand their offshore distribution onto the Chatham Rise and 
into the Sub-Antarctic. The apparent predominance of juveniles off the north-east of the North Island, 
cannot be confirmed from Uozumi's (1997) study as his sampling did not extend that far north. 

2.3 Juvenile abundance 
Juvenile arrow squid have been caught on Kaharoa trawl surveys, in shallow to outer shelf waters 
around the North and South Islands including Tasman Bay. Around the northern North Island, 
juveniles occurred in 342 tows and were most abundant on the east coast (up to 0.25 t.km·2) but not in 
the Hauraki Gulf. Off the south-east coast of the North Island, juveniles occurred in 123 tows and 
were relatively evenly distributed except for a large catch (0.5 t.km·2

) off eastern Cook Strait. Catch 
rates on the east coast of the South Island were larger than off the west coast and were largest along 
the outer shelf (up to 2.4 t.km·2) in Canterbury Bight. 

Juvenile arrow squid- have been recorded also on Tangaroa middle depth trawl surveys on the 
Chatham Rise and off Southland (892 tows) and in Akebono Maru 73 tows around the Chatham 

.. Islands (70 tows). Juveniles occurred across the Chatham Rise, but regional differences in abundance 
are probably not well determined by Tangaroa tows due to the lack of trawling inside 200 m depth. At 
the Chatham Islands, juveniles were commonly caught by Akebono Maru73 in mid to outer shelf 
depths and catch rates peaked (3.0 t.km·2) to the south. Off Southland, Tangaroa catches were also 
mainly mid to outer shelf depths and were higher than those in deeper water on the Chatham Rise. 
Catch rates peaked at 4.6 t.km·2 and were highest at the southern edge of the shelf, south of Otago 
Peninsula, and to the west of Stewart Island. 

Pagrus auratus Snapper 

1. Literature review 

Snapper have been recorded from research trawls, mainly from around the North Island and northern 
South Island, in leass than 150 m depth (Anderson et al. 1998). 

1.1 Spawning areas 
Snapper are serial spawners, and release many batches of eggs over a period of several months. Most 
information comes from the Hauraki Gulf, where spawning is concentrated along the western side in 
an arc from Waiheke Island to Kawau Island, in depths of greater than 20 m (Cross land 1980). 
Spawning occurs when water temperatures are around 15-16 °C, mainly over the months of 
November-December (Cassie 1956a, b, Crossland 1977, 1980, Se ott & Pankhurst 1992). No 
spawning occurs in very turbid or estuarine (Iow salinity) areas (Cross land 1981). 
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Other known spawning ground grounds on the east coast North Island are Rangaunu Bay, Doubtless 
Bay, Bay of Islands, Bream Head, between Little Barrier and Great Barrier Islands, and the eastern 
Bay of Plenty. Spawning also occurs off the main harbours on the west coast of the North Island and 
in Tasman Bay. 

Eggs are planktonic, and float freely in the sea until hatching, with the egg phase lasting from 36-54 
hours, depending on the water temperature (Cross land 1981). Eggs form dense patches and Crossland 
(1980) consistently found concentrations east of Tiri Tiri Matangi Island and around Flat Rock 
(Hauraki Gulf). Roper (1986) found larvae from October through to March (peaking in December) in 
the entrance to the Whangateau Harbour (Roper 1986). Through the use of back-calculations from 
daily rings on the otoliths of benthic phase snapper, Francis (1994) showed the duration of the larval 
phase to be 18-32 days, with longer periods being recorded for snapper spawned earlier in the season, 
when water temperatures were low. 

1.2 Juvenile distribution 
Small juvenile snapper are found over shallow soft bottom sediments (Francis 1985), shallow rocky 
reefs (Kingett & Choat 1981) and over eelgrass beds (Paul 1976). Paul (1976) found small benthic 
phase snapper of 2-4 cm in beach seines in shallow harbours and bays of the south-west Gulf in 
February-March. On soft sediment habitats in Kawau Bay (north-western Hauraki Gulf), Francis 
(1985) found small scale patchiness associated with changes in micro-habitat, a preference for muddy 
substrates, and seasonal cycles of catch rates in some areas (peaking in spring). He found no evidence 
of any seasonal migrations of juvenile snapper from shallow to deeper waters over the year (Francis 
1985). However, Kingett & Choat (1981) did find evidence of a seasonal inshore-offshore migratory 
pattern in a shallow rocky reef habitat, also in the Hauraki Gulf. The abundance of 0+ and 1 + fish was 
low?during winter, with a marked increase during spring and summer. Small scale preferences for., 
miciO-habitat (coralline turf) were also evident. A seasonal cycle of abundance for 1+ to 3+ fish was . •• also found in the Whangateau Estuary, with fish only being present in the estuary over the late 
sunimer months (Morrison 1997). On larger spatial scales, 1+ fish have been found to be most 
aburi"dant in the shallow south-western waters of the Hauraki Gulf during both spring and summer, 
witIi;z+ snapper being more widely distributed throughout the Gulf (Paul 1976) . . ~. . 

Horn (1986) suggested a nursery ground for juvenile snapper in the north Taranaki Bight, while Paul 
& Tarring (1980) suggested another to exist in waters of less than 50 m depth in the East Cape region. 

2. Data summaries 

2.1 Spawning areas 
Gonad state has been recorded from most areas where it has been caught, except the offshore part of 
the southern Taranaki Bight. Ripe and running ripe fish have been recorded from the northern North 
Island, down to Taranaki and Napier. Spent fish have also been recorded a single tow off the west 
coast South Island. 

Seasonally, most coverage is for spring, summer or both. Off the north-east North Island (FMA1), the 
highest proportion (about 60%) of spawning fish occurs in November. Maturing fish are present 
through to February. Off the north-west coast of the North Island (FMA8&9), peak spawning is in 
December (about 50%) and appears to be finishing in February. Off the east Cape area (FMA2) , 
samples from February to April suggest spawning took place earlier. Similarly for the west coast 
South Island (FMA 7), the few samples in March and April suggest an earlier spawning. 

In summary, most spawning activity for snapper is in spring in northern areas (FMAs 1, 8&9). 
Spawning locations and times were not well determined for other areas (FMAs2, 7) but may be 
similar. 

2.2 Juvenile distribution 
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Young 0+ and 1+ juveniles occur mainly in less than 50 m depth around the northern North Island and 
in Tasman Bay. The distribution of immature fish combined is similar. Adults are also caught in 
southern North Island areas and occasionally on the west coast of the South Island, extending out to 
about 100 m depth. 

Juvenile abundance 
Juvenile snapper have been caught on Kaharoa trawl surveys, mainly in shallow waters around the 
northern North Island (in 1285 tows) and rarely off the south-east coast of the North Island (1 tow) 
and northern South Island (4 tows). Around the northern North Island, juveniles were most abundant 
in the Hauraki Gulf (up to 10.5 t.km-2

) and moderately abundant in the bay of Plenty. 

Parapercis colias Blue cod 

1. Literature review 

Blue cod have been recorded in research and a few commercial trawls, mainly in under 200 m depth 
around the northern North Island, Tasman Bay, east and southern South Island and the Chatham 
Islands. They have occasionally been caught around Taranaki, Mernoo Bank and off the west coast 
South Island (Anderson et al. 1998). 

1.1 Spawning areas 
Blue cod spawn from late winter to spring and in both Northland and Southland the GSI was found to 
peak in September (Pankhurst and Conroy 1987; Carbines 1998). Individual fish are involved in 
mUltiple spawning episodes (Pankhurst and Conroy 1987) and spawning aggregations have been 
reported .within inshore. and mid shelf waters. Eggs and.larvae have. been recorded from both inner 
(Parsons 1999) and outer (Robertson 1975, 1980) shelf waters off Otago. Graham reports the 
departure of ripe fish from the Otago region in June, and the return of spent fish in September 

. (GrahamJ939). However, running ripe fish are found. throughout the Marlborough Sounds (Blackwell 
"1998) where they are.considered.to spawn locally. (Rapson 1956). It appears that spawning .behavior 

of blue cod may differ between regions dependent upon local hydrological processes (Carbines & 
McKenzie, in press). 

1.2 Juvenile distribution 
Eggs are pelagic for about S days after spawning, as are the larvae before settling on the seabed 
(McGregor 1988). In some areas juveniles are thought to migrate from shelf waters to shallow areas 
inshore (Rapson 1956). Young fish appear on shallow reefs in summer (Paul 1986). However, 
juvenile blue cod have also been observed in shallow waters in both the MarIborough Sounds and 
Paterson Inlet (Southland). Size and age at sexual maturity varies by location: Northland, 10-19 cm or 
2 years old (Mutch 1983); MarIborough Sounds, 21-26 cm or 3-6 years (Blackwell 1998); and 
Southland, 26-28 cm ort 4-5 years (Carbines 1998). 

2. Data summaries 

The full distribution of blue cod is not well determined from trawls as much of the population occurs 
over untrawlable ground. The few records of blue cod at the Auckland Islands from commercial 
trawls may have been 'misidentified notothenid cod and have been deleted from the plots. 

2.1 Spawning areas 
Gonad state has been recorded mainly from fish off the east coast South Island (FMA3) and 
Southland (FMA5). Ripe and running ripe fish have been recorded from both areas and spent fish 
from FMAS. Records from the Auckland Islands are presumed to have been misidentified. In FMAS, 
at least 50% of fish were spawning or spent from January to March. In FMA3, spawning and spent 
fish made up 50 to 90% of fish sampled in January, May and December. This suggests summer and 
autumn spawning in both areas, but activity during the rest of the year cannot be determined. 
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2.2 Juvenile distribution 
Blue cod have been caught in many research tows around New Zealand, including the Chatham 
Islands, but rarely on the south-east coast of the North Island and west coast of the South Island. 
Records from the Auckland Islands are presumed to have been misidentified. Immature blue cod have 
been recorded mainly from the Hauraki Gulf, Bay of Plenty, Tasman Bay, off Otago and Southland. 

2.3 Juvenile abundance 
Juvenile abundance was not determined, as trawls surveys are not an appropriate method. 

Pelotretis flavilatus lemon sole 

1. Literature review 

Lemon sole have been recorded in research trawls, mainly in under 150 m depth, but extending out to 
400 m. They occur mainly around New Zealand, extending south to Stewart Island, and on shallower 
parts of the Chatham Rise (Anderson et al. 1998). 

1.1 Spawning areas 
Rapson (1940) described aspects of the spawning behaviour of lemon sole off the northern South 
Island. Spawning is known to occur off Croseilles Harbour (Tasman Bay) and in Admiralty Bay 
(Pelorus Sound). In Tasman Bay, spawning schools may move about considerably and their position 
may vary'by 10 miles or more from one season to the next, and by several miles from day to day. 
Spa~ning~'extends over a period of about 6 months, with the season usually commencing in June, arid 
continuing until December. Rapson (1940) also suggested that fish may migrate from deeper into 
sha1l9wer'water to spawn. Males tend to congregate on the spawning grounds before females and to 
rerruiin there for a longer time, Larger fish spawn before smaller fish, and more fish spawn in the 
afteflioon',than the morning. t. 

~ ,.' 

Off the northern South Island, Rapson (1940) found three important centres of egg distribution were 
found in Croisilles Harbour, Admiralty Bay, and Beatrix Bay (Pelorus Sound). These were mostly 
close inshore in sheltered bays. Eggs and larvae have been recorded off Otago (Robertson 1973, 
Parsons 1999) and a few larvae in Otago Harbour (Roper & JiIIet 1981). Eggs have also been 
recorded from Pegasus Bay (Robertson 1973). In the northern Hauraki Gulf, peak larval abundance 
was found from April to July (Roper 1986). 

1.2 Juvenile distribution 
Juveniles have not been found in other studies of the juvenile fish fauna of harbours, suggesting that 
such areas are not nurseries for this species. 

2. Data summaries 

2.1 Spawning areas 
Not able to be determined because of insufficient data. 

2.2 Juvenile distribution 
The youngest (0+) juveniles have been caught mainly in inshore (less than 100 m depth) in Hauraki 
Gulf and the Bay of Plenty, and rarely in Tasman Bay and Canterbury Bight. Immature fish (mostly 
0+) are more frequently around the South Island than 0+ fish. Age 1+ fish (mostly mature) extend 
deeper (to about 150 m) than 0+ fish and occur all around New Zealand, except there are few records 
on the Chatham Rise. Most of the Chatham Rise records are of larger adults that extend down to 400 
m depth. 
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2.3 Juvenile abundance 
Juvenile lemon sole have been recorded on Kaharoa inshore trawl surveys around the northern half of 
the North Island and around the South Island. Catch rates are very low, peaking at 7 kg.km-2 in the 
Hauraki Gulf. 

Peltorlzamplzus novaezeelandiae New Zealand sole 

1. Literature review 

New Zealand sole have been caught in research trawls mainly around the northern North Island and 
east and west coasts of the South Island, including Tasman Bay, mainly in less than 100 m depth 
(Anderson et al. 1998). 

1.1 Spawning areas 
Eggs of this species have been recorded from Pauatahanui Inlet (Healy 1980) and off the Otago 
coast from autumn to spring (Robertson 1973, Parsons 1999). 

1.2 Juvenile distribution 
Adults of this species are widespread in coastal waters (Anderson et al. 1998). Estuaries provide 
nursery grounds for this species, with juveniles being recorded from Pauatahanui Inlet (Healy 1980), 
Ahuriri Estuary (Kilner & Akroyd 1978), the Avon-Heathcote Estuary (Webb 1972a) and the 
Manukau,Harbour (Pearks 1985, Morrison 1998). However, not all estuaries may provide a nursery 

;·function; as juveniles were not recorded from Waimakariri Estuary (Bldon & Kelly 1985), Kakanui 
Estuary (Jellyman et al. 1997), Otago Harbour, Papanui Inlet, or Hoopers Inlet (Roper & Jillett 1981). 

-
Use of estuaries by juveniles is quite seasonal.:In Pahurehure Inlet (Manukau, Harbour), over.summer 
juveniles (25-100 mm) ·were present at high densities on .low-tide. channel bank edges, while larger 
juveniles (75-150 mm) were found in low densities in adjacent low tide channels (Morrison 1998). 
By autumn, all of these juveniles had disappeared from the area. Pearks (1985) found a similar 
seasonal pattern for an area on the western side of the Manukau Harbour, with juveniles being most 
common from September-March. 

2. Data summaries 

2.1 Spawning areas 
Not able to be determined because of insufficient data. 

2.2 Juvenile distribution 
Juveniles have been caught by trawlers all areas where the species has been recorded. They occur 
close inshore in less than 75 m. Pahurehure Inlet was the only one of the four harbours sampled by 
beach seine to contain significant numbers of juveniles of this species. 

2.3 Juvenile abundance - Auckland harbours 
This species'was only present in Pahurehure Inlet in autumn, consistent with previous sampling in this 
area that has shown them to be absent from the system in the winter months, both in the intertidal 
fringe and in the adjacent subtidal channels. All animals were of the 0+ cohort «100 mm). 
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PoiypriOIl oxygeneios Hapuku 

1. Literature review 

Adults are widely distributed around New Zealand, mainly on rough ground (ledges, cliffs, pinnacles 
and reefs) in 100-400 m depth (Paul & Davies 1988, Anderson et al. 1998). Their range extends 
along the Chatham Rise to the Chatham Islands, but apart from a single record they are not known 
from the Campbell Plateau (Paul 1986, Roberts 1986, Anderson et al. 1998, Hurst et al. 2000). 

1.1 Spawning 
Tagging studies and seasonality of catches suggest that hapuku may move long distances to spawn, 
and that they may return periodically to specific spawning sites (Johnston 1983a, 1983b, 1992, 
Beentjes & Francis 1999). Spawning occurs in winter but spawning grounds have not been identified 
(Paul & Davies 1988, Beentjes & Francis 1999). Ripening fish have been caught off Otago in July­
August (Graham 1939) and Kaikoura and Cook Strait in May-July (Johnston 1983a, 1983b, Roberts 
1986). Spent fish reappear in Cook Strait in October, and in Kaikoura in October-December (Johnston 
1983b, Roberts 1986). These observations suggest that spawning occurs in or near Cook Strait. 
Separate hapuku stocks may occur elsewhere in New Zealand, but nothing is known about their 
spawning locations. 

1.2 Juvenile habitat 
Hapuku have a pelagic juvenile phase (Roberts 1986, 1996). These juveniles are rarely caught and 
their distribution is poorly known (Paul 1986, Paul & Davies 1988). When they are abouf 40-50 cm 
(3-4ryeai~, they switch from a pelagic to a demersal life style (Frands et. al. 1999). Juveniles leSs 
than "51- cm long have been recorded mainly from the continental shelf of the east coast of South 
Island and at the Chatham Islands in depths shallower than 200 m (Hurst et al. 2000). Larger juveniles 
(51-60 crrfi occur in the same areas, but they are also relatively common on the Stewart-Snares Shelf, 
and alongtihe east coast of North Island between Cook Strait and East Cape, and range into deeper 
waters (to .... about 400 m) (Hurst et al. 2000). Two juveniles (53, 56 cm long) were also caught by 
longlines off East Cape in over 2500 m bottom depth (Michael 1988). Both sexes mature at about 
10-13 years, at length 85 cm for males, 88 cm for females (Johnston 1983b, Francis et al. 1999). 

2. Data sununaries 

The distribution of adult fish is not well determined by trawls, as much of the population would be 
over untrawlable ground. 

2.1 Spawning areas 
Gonad state has been recorded mainly from fish off the east coast North Island (FMA2) , the west 
coast South Island (FMA7) , and Southland (FMA5) , and sporadically elsewhere. Ripe and running 
ripe fish have been recorded from all areas except the northern North Island. Spent fish also occur in 3 
of the same areas. Samples from each area are too small to be able to determine seasonal patterns by 
area. Across all areas, it appears that maturing are found throughout the year and that most spawning 
and spent fish are recorded from July to October. 

2.2 Juvenile distribution 
Young (under 50 cm) juveniles occur mainly off the east and southern coasts of the South Island in 
less than 200 m depth, with a few records of the east coast North Island and at the Chatham Islands. 
Records from mid water trawls and tuna longlines were relatively rare and not reported by Hurst et al. 
(2000). By 60 cm length, hapuku juveniles are caught deeper (up to about 400 m) and northwards. 
Immature fish (up to 86 cm length) have a similar distribution, extending up to North Cape and off the 
west coast. Adults occur in the same general areas, but are deeper and less common. 
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2.3 Juvenile abundance 
Juvenile hapuku have been recorded on Tangaroa middle depth trawl surveys on the Chatham Rise 
and off Southland (369 tows) and in Akebono Maru 73 tows around the Chatham Islands (111 tows). 
Most (over 75%) tows with hapuku contained juveniles. Juveniles were patchy across the Chatham 
Rise in depths over 200 m, occurring mainly east of the Mernoo Bank and west of the Chatham 
Islands. Abundance inside 200 m depth was not able to be determined from Tangaroa tows. At the 
Chatham Islands, juveniles were commonly caught by Akebono Maru 73 in mid to outer shelf depths. 
One large catch of 0.9 t.km°2 occurred to the west, but catch rates were more consistently high to the 
east of the Islands. Off Southland, juveniles were widespread in trawlable areas, although catch rates 
wer~ higher in inshore waters. Catch rates were also higher (up to 0.3 t.km°2

) than those by Tangaroa 
in deeper water on the Chatham Rise. 

Pseudocaranx dentex Trevally 

1. Literature review 

Trevally have been recorded from research trawls around the North Island and north-west South 
Island, mainly in less than 100 m depth (Anderson et al. 1998). 

1.1 Spawning areas 
No published information is available on the possible spawning grounds of this species. Trevally are 
serial spawners that spawn during summer months (Annala et al. 1999). Eggs and larvae have been 
recorded north of. 38° S (James 1976).· Sampling of.the neuston of the northern Hauraki Gulf over a 
year recorded only 1 larvae (Tricklebank et al. 1992). 

1.2 Juvenile distribution 
Juveniles enter a demersal phase from about one year old until they,reach sexual maturity. Fish of up 
to two years age are found in shallow inshore areas including harbours and estuaries (Ann ala et al. 
1999). Schools of 0+ fish are often observed over shallow areas of rocky reef habitat by divers. 
Seasonal sampling in the Whangateau Harbour found 1+ trevally to be present in the harbour only 
over the summer period, suggesting seasonal migrations into and out of the harbour (Morrison 1997). 
A trevally nursery ground in shallow waters of the North Taranaki Bight was suggested by Horn 
(1986), although catch rates were relatively modest in this area compared to later trawl surveys carried 
out further north on the same coast. Juveniles were caught in most parts of Pauatahanui Inlet, with a 
suggestion that shallow sandy areas were especially favoured (Healy 1980). 

2. Data summaries 

2.1 Spawning areas 
Gonad state has been recorded from 125 tows and 502 fish from the south-east North Island (FMA2) 
only. Ripe, running ripe and spent fish have been found throughout the area, mainly in February 
(40%), but also in March and April. There are no records for other months. 

2.2 Juvenile distribution 
Juveniles (0+ and 1+) occur mainly in less than 50 m depth around the northern North Island and 
occasionally off east Cape, in South Taranaki Bight and in Tasman Bay. The distribution of immature 
fish combined is similar. Adults are also caught in southern North Island areas and occasionally on the 
west coast of the South Island, extending out to about 100 m depth. 

2.3 Juvenile abundance 
Juvenile trevally have been caught on Kaharoa trawl surveys, mainly in shallow waters around the 
northern North Island (in 557 tows) but also off the south-east coast of the North Island (56 tows). 
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Around the northern North Island, catch rates were largest on the north~west coast (up to 2.4 t.km'\ 
On the north~east coast, catches were highest in the Bay of Plenty, Catch rates off the south~east coast 
of the North Island were in the north and reached 0,2 t.km'2, 

Pseudophycis bachus Red cod 

1. Literature review 

Red cod have been caught in research and commercial trawls all around New Zealand, across the 
Chatham Rise and in shallower areas of the Sub-Antarctic, down to about 500 m depth (Anderson et 
al. 1998). 

1.1 Spawning areas 
Red cod from the Canterbury Bight spawn from August to October, although fish that appeared to be 
in maturing condition have been recorded in January. Spawning aggregations or grounds have not 
been located but are believed to be in deeper water (Habib 1975, Beentjes 1992). Off Otago, fish in 
ripe condition were observed to leave harbour and inshore areas of Otago for deeper waters of North 
Reef (Graham 1939). A few larvae have been found in inner shelf waters off Otago (parsons 1999). 
On Puysegur Bank, running ripe fish were caught in 600 m in February 1994 (Annala et. al. 1999). 

1.2 Juvenile distribution 
There are no known red cod nursery grounds although juveniles have been caught in deep water after 
the spawning period. Plankton studies have failed to find red cod eggs or larvae over the continental 
shelf'and it is likely that these stages exist in deeper water (Beentjes 1992). Graham (1939) found 
jt1\teniles in Otago Harbour (Graham 1939). Red cod reach maturity and spawn at around 50cm, 
which'equates to about 3 years old (Beentjes 1992). 

2. Data summaries 
..,.. .... , 
2~1 Spawning areas ' . 
Gonad state has been recorded from most areas in most months. Areas not well covered are the 
northern North Island (FMA1), Chatham Islands (FMA4) , and Sub-Antarctic areas other than the 
Auckland Islands (FMA6). Ripe and running ripe fish have been recorded throughout the areas 
sampled except for FMA 1&2 where there is only 1 tow. Spent fish have been recorded in the same 
areas and in FMA2. 

Seasonally, there is not much evidence of spawning in FMA 1&2. Off the east coast of the South 
Island (mainly FMA3) , most spawning stage fish are caught in October, although there is some 
suggestion of activity also in April-May. Off the west coast of the South Island and South Taranaki 
Bight (FMA7&8), more than 20% of fish are actively spawning from July to September, and there is 
some evidence of activity April. Off Southland (FMA5), most activity is in September with some in 
February to April. Around the Auckland Islands (FMA6) , there is evidence of activity from 
September through to January, but the peak is not well detennined. 

In summary, the data suggest there is little spawning activity around the North Island; spawning 
activity around the South Island is mainly in late winter/early spring, but with a secondary peak in 
autumn; and that spawning in the Sub-Antarctic may be slightly later in spring/summer. 

2.2 Juvenile distribution 
Young (0+) juveniles have been caught around the mainland, although relatively infrequently around 
North Cape, South Taranaki Bight, and off Southland. The depth of capture is mostly less than 250 m 
but includes up to about 450 m. Juveniles up to 2 years old have similar distribution, although they are 
also commonly caught on the Chatham Rise, off Southland and around the Auckland Islands. A 
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higher proportion was caught in the deeper (200-450 m) part of the range. Immature fish combined 
includes mainly 0+ and 1+ fish and is therefore similar. Adults have a similar distribution to 1+ fish. 

2.3 Juvenile abundance 
Juvenile red cod have been caught on Kaharoa trawl surveys, mainly around the South Island (in 
1045 tows) but also along the south-east coast of the North Island (in 226 tows). They occurred from 
inshore to the shelf edge and were most abundant in the South Canterbury Bight (up to 21.8 t.km-2

). 

On the south-east coast of the North Island, large catch rates were patchy, up to 2.4 Lkm-2. Juveniles 
were not recorded around the northern North Island, even though adults were present in 121 tows. 

Juvenile red cod have been recorded also on Tangaroa middle depth trawl surveys on the Chatham 
Rise and off Southland (347 tows) and in Akebono Maru 73 tows around the Chat ham Islands (3 
tows). Juveniles occurred in the shallower depths sampled across the Chatham Rise (Le., mainly 200-
300 m), to the east of the Mernoo Bank and west of the Chatham Islands. Abundance inside 200 m 
depth was not able to be determined from Tangaroa tows. At the Chatham Islands, juveniles were 
rarely caught by Akebono Maru 73 and catch rates peaked at 0.5 Lkm-2

• Off Southland, juveniles were 
occasionally caught, mainly in mid to outer shelf depths, and the largest Tangaroa catch rate (12.1 
Lkm~2) occurred on the southern edge of the shelf. . 

Rexea solandri Gemfish 

1. Literature review 

·Gemfish have been caught in research. and commercial trawls around New Zealand, occasionally on 
. _the. Challenger Plateau·and Chatham Rise and rarely in the Sub-Antarctic . .They occur mainly in less 

than 500 m depth (Anderson et al. 1998). 

1.1 Spawning areas 
Hurst (1998) suggested that there are two stocks of gemfish, a southernlwest . coast stock and a 
northern/east coast stock. The northernleast cape stock, which is caught mainly on the east coast of 
the North Island in spring through to autumn, is thought to migrate to the Bay of Plenty and North 
Cape to spawn in winter (Hurst & Bagley 1998). The exact location of the spawning ground is not 
known. The southern/west coast stock, caught in the southern area from spring to autumn, is thought 
to migrate to the west coast of the South Island to spawn, where they are caught in August-September 
(Hurst & Bagley 1998). Absence of Southland gemfish in June trawl surveys supports the hypothesis 
of migration out of the Southland area to spawn (Hurst & Bagley 1998). 

1.2 Juvenile distribution 
Adult gemfish are widely distributed around New Zealand on the continental shelf and slope down to 
500 m depth (Hurst & PatchellI985). Juveniles and adults occur together, in most areas, with schools 
occurring seasonally on some grounds (Paul 1986). The length and age at which gemfish reach sexual 
maturity has not been accurately determined. It appears that most fish probably reach sexual maturity 
by age 5, although some may spawn as early as age 2 (Hurst & Bagley 1998). 

2. Data summaries 

2.1 Spawning areas 
Gonad state ha's been recorded from the north-east North Island (FMAl&2) and off Southland 
(FMA5) in most months. Coverage in other areas is more sporadic and is minimal from the north-west 
North Island (FMA8&9). Ripe and running ripe fish have been recorded mainly from FMA 1 and 
FMA 7. Spent fish have been recorded in all areas where gemfish have been sampled, except FMAs 
8&9. The depth of spawning appears to be mostly outside 200 m. 

31 



, '. 

Seasonally, there are few ripe and running ripe fish recorded. Most of them were taken in July in 
FMA 1. However, there is clear evidence of maturation of fish throughout most areas in autumn 
months and a high proportion of resting fish in spring and summer. 

In summary, the data suggest there is spawning activity in winter on the north-east coast of the North 
Island and west coast of the South Island, but the exact localities and timing are not able to be 
determined from these data. 

2.2 Juvenile distribution 
The distribution of 0+ juveniles is consistent with the 2 main spawning areas recorded. Juveniles in 
the Bay of Plenty have possibly been carried south from the North Cape area in the East Auckland 
current. They occur in relatively deeper (200-400 m depth) offshore areas. Juveniles up to 2 years old 
are more commonly recorded and have extended their range down the east coast of the North Island 
and along the west coast of the South Island. Immature fish combined have a similar distribution to 
adults, also offshore in 200-400 m depth, but extending along the east coast of the South Island and 
into Southland. Adult distribution is similar, with a few records also on the Chatham Rise. . 

2.3 Juvenile abundance 
Juvenile gemfish have been caught on Kaharoa trawl surveys, almost exclusively on the east coast of 
the North Island and the west Coast of the South Island. Catch rates were relatively patchy; they 
peaked at 200 kg.k.m·2 on the east coast (in the Bay of Plenty and off the Wairarapa coast) and at 100 
kg. on the west coast (off Hokitika). 

Juvenile gemfish have been recorded also on Tangaroa middle depth trawl surveys, but only in a few 
(14Ytows off Southland. Catch rates were low, peaking at only 95 kg.k.m·2 at Puysegur. Catches of 
g~nmsh (adult or juvenile) were rare on the Chatham Rise. :;:. ,-
. .' .:.;,~ 

Rh.ombosolea leporina Yellow belly flounder 
~ 
',~ . 

1. Literature review 

YellowbeUy founder have been caught in research trawls in shallow (less than 50 m) inshore 
areas, mainly around the northern North Island and in Tasman and Pegasus Bays (Anderson et 
al. 1998). 

1.1 Spawning areas 
In the Hauraki Gulf, spawning occurs during September-October in a belt extending from Tapu on 
the eastern side of the Firth of Thames, north-westwards towards Ponui Island (Colman 1973b). 
Juveniles disperse onto the spawning grounds from shallower waters during winter, and spawn for the 
first time as two-year-olds. Spawning takes place in water depths of 18-27 m (Colman 1973a). Ripe 
and spent fish have been recorded also from Pauatahanui Inlet (Healy 1980), and from the Avon­
Heathcote Estuary (Webb 1972a), where they have a short breeding season in winter and spring 
(Webb 1972b). 

Rhombosolea spp. larvae have been sampled in the northern Hauraki Gulf through August to 
November (Tricklebank -et al. 1992), probably consisting of sand and yellow-belly flounder 
individuals. Eggs of this species have been recorded from the Manukau Harbour from September 
through to December, with a peak in October (Pearks 1985). Eggs and larvae have been recorded from 
Pauatahanui Inlet (Healy 1980). Larvae were recorded off Otago from autumn to spring (Parsons 
1999). 
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1.2 Juvenile distribution 
Juveniles appear to be exclusively limited to sheltered harbours and estuaries and have been found in 
Waimakariri Estuary (Eldon & Kelly 1985), Pauatahanui Inlet (Healy 1980), Ahuriri Estuary (Kilner 
& Walsh 1978), the southern end of the Firth of Thames (Col man 1973a, b), the upper Waitemata 
Harbour (Saunders 1999), and the Manukau Harbour (Pearks 1985, Morrison 1998). Abundance is 
highest over the summer months (Healy 1980, Pearks 1985, Morrison 1998). 

Seasonal sampling in the Pahurehure Inlet, Manukau Harbour found high densities of small juveniles 
(25-100 mm) in summer along low-tide channel bank edges (Morris on 1998). Much lower densities 
of larger animals (75-150 mm) were present in the adjacent low-tide channels. Through autumn and 
winter the density of juveniles on the edge of the banks dropped substantially, while densities out in 
the channels proper increased. The average size of fish on the bank edges showed no change over a 
six month period, suggesting a combination of continued recruitment of smaller fish and emigration of 
larger fish. By winter, the highest densities of animals were located in 5-10 m water depth. This was 
taken to be evidence of an ontogenetic shift with age/size between estuarine habitats from shallow to 
deeper waters (Morrison 1998). 

2. Data summaries 

2.1 Spawning areas 
Not able to be determined because of insufficient data. 

2.2 Juvenile distribution 
Immature fish (mainly 0+) have been caught in a few (22) trawls in shallow inshore areas, less than 50 
m, in the Hauraki Gulf, Bay of Plenty, and Tasman Bay. Age 1+ (mainly mature) fish and adults also 

.. , have been caught in these· shallow areas, as well as in the Canterbury Bight and sporadically along the 
westcoast of the North.Island.·Pahurehure Inlet was the only one of the four'northern harbours 
sampled by beach seine to contain significant numbers of juveniles of this species. 

2.3 -Juvenile abundance - Auckland harbours 
Highest catches in Pahurehure Inlet were made in summer and autumn, representing 0+ fish. Few 
were caught in winter and spring, consistent with previous work that has shown these fish to move 
offshore into the deeper channel waters in the colder months, where they are not vulnerable to capture 
by beach seine. No clear spatial patterns were evident. 

Rhombosolea plebeia Sand flounder 

1. Literature review 

Sand founder have been caught in research trawls in inshore (less than 100 m depth) areas, mainly 
around the northern North Island and in Tasman, but extending down the South Island to Otago 
(Anderson et al. 1998). 

1.1 Spawning areas 
Sand flounder in the Hauraki Gulf have been found to spawn from June to November in waters to the 
east of Waiheke and Ponui Islands, at the northern end of the Firth of Thames (Colman 1973b). 
Spawning takes place in water depths of 27-36 m. Off Canterbury, sand flounder probably spawn in 
two locations; near Akaroa Heads, and in the vicinity of Timaru (Colman 1978). A general southward 
movement of adult sand flounders off the east coast of the south island presumably has the effect of 
maintaining flounder populations over the same stretches of coast, since planktonic eggs and larvae 
must be carried northwards by the Southland current (Tunbridge 1966, Heath 1972, Coleman 1978). 
In Wellington Harbour, the presence of new recruits « 25 mm) over most of the year (Smith & 
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Francis 1984) supports observations of a long spawning period for this species in Wellington Harbour 
(Mines 1975, Wilkinson 1977). Pulses of new recruits indicated both summer and winter spawning. 

Robertson & Raj (1971) described the eggs and embryonic development for this species. 
Rhombosolea spp. larvae have been sampled in the northern Hauraki Gulf through August to 
November (Tricklebank et al. 1992), probably consisting of sand and yellow-belly flounder 
individuals. Sampling at the entrance to Whangateau Harbour, known to support populations of 
juvenile sand flounders (Grogan 1982, Park 1984), found larvae to be present from June to February, 
with a peak in November (Roper 1986). Larvae have also been recorded from Otago Harbour, 
Papanui Inlet, and Coopers Inlet in low numbers by Roper & JilIet (1981), from Pauatahanui Inlet 
(Healy 1980), and from the Avon-Heathcote Estuary (Knox & Kilner 1973). 

1.2 Juvenile distribution 
Juveniles are seasonally very abundant in sheltered estuaries and harbours, including Otago Harbour, 
Papanui Inlet, Coopers Inlet (Roper & Jillet 1981), Avon-Heathcote Estuary (Mundy 1968, Webb 
1972a), Akaroa Harbour, Lyttelton Harbour (Mundy 1968, Colman 1978), Waimakariri Estuary 
(Bldon & KelIy 1985), Ahuriri Estuary (Kilner & Akroyd 1978), Wellington Harbour (Smith and 
Frands 1984), Pauatahanui Inlet (Healy 1980), the southern end of the Firth of Thames (Colman 
1973a, b), Manukau Harbour (pearks 1985, Morrison 1998). upper Waitemata Harbour (Saunders 
1999), and the Whangateau Harbour (Grogan 1982, Park 1984). Juveniles are generally confined to 
the shallow tidal flats and along the shores near stream mouths. Increases in juvenile abundance were 
found over summer and winter in Wellington Harbour (Smith & Frands 1984), in October­
December, and May-August in Pauatahanui Inlet (Healy 1980), while no seasonal trends were 

,. apparent in Waimakariri Estuary (Bldon & Kelly 1985). .~ 

•. Seasonal sampling in the Pahurehure Inlet (Manukau Harbour) found high densities of small juveniles 
(25-100 inm) in summer along low-tide channel bank edges (Morrison 1998). Much lower densities 
of larger~'animals (75-150 mm) were present in the adjacent low-tide channels (consistent with 
findings by Smith et al. 1980 in Wellington Harbour). Through autumn and winter the density of 
juveniles ~bn the edge of the banks dropped substantially, while densities out in the channels proper 
increased:f· The average size of fish on the bank edges showed no change over a six . month period, 
suggesting a combination of continued recruitment of smaller fish and emigration of larger fish. By 
winter, the highest densities of animals were located in 5-10 m water depth. This was taken to be 
evidence of an ontogenetic shift with age/size between estuarine habitats from shallow to deeper 
waters (Morris on 1998). 

On a larger spatial scale, large number of juvenile fish were tagged in the Avon-Heathcote Estuary, 
Akaroa Estuary and LytteIton Harbour, and subsequently recaptured through commercial trawling as 
adults out on the open coast, demonstrating that large scale movements from estuaries to coastal 
waters occur (Mundy 1968, Colman 1978). Movement occurred mainly from August to November, 
when the fish were two years old. This is the best documented example in New Zealand waters of the 
link between juvenile fish nurseries in harbours and estuaries, and adult populations in more open 
coastal waters. 

2. Data summaries 

2.1 Spawning areas 
Not able to be determined because of insufficient data. 

2.2 Juvenile distribution 
Juveniles (all 0+) have been caught mainly in inshore (less than 100 m depth) areas around the 
northern North Island, with a few off the east coast of the South Island. Age 1+ fish (all mature) and 
all adults combined have been caught in Tasman Bay and on the west coast of the South Island in 
similar depths. In the four Auckland harbours sampled by beach seine, immature sand flounder were 
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most common in Pahurehure Inlet, Mahurangi estuary contained only occasional individuals, and 
there were few caught in the Whangateau and Matakana estuaries (data not presented). 

2.3 Juvenile abundance - Auckland harbours 
Juveniles (0+) were most abundant in Pahurehure Inlet in summer and autumn. Few were caught in 
winter and spring, consistent with previous work that has shown these fish to move offshore into the 
deeper channel waters in the colder months, where they are not vulnerable to capture by beach seine. 
No clear spatial patterns were evident. 

Scomber australasicus Blue mackerel 

1. Literature review 

Blue mackerel have been caught mainly in research and commercial trawls around the North Island, 
but extending down the east and west coasts of the South Island. They have been caught rarely off 
Southland and on the Chatham Rise (Anderson et al. 1998). 

1.1 Spawning areas 
No published information is available. 

1.2 Juvenile distribution 
Larval fish have been sampled in the neuston (the immediate surface of the sea) over November, and 
January - June, in the northern Hauraki Gulf (Roper 1986, Tricklebank et al. 1992). Anecdotal 
evidence suggests· that juveniles, are seasonally abundant in inshore waters, with larger fish being 
found further offshore. 

2. Data summaries 

2.1 Spawning areas 
Gonad state has been recorded only from a few tows off Tasman Bay and Taranaki (FMA7,8&9). 
Ripe, running ripe and spent fish have all been caught in January and February, suggesting summer 
spawning. However, the proportion of maturing fish was also high in July so late winter/spring 
spawning cannot be discounted. 

2.2 Juvenile distribution 
There are no data on ageing for blue mackerel so immature fish were arbitrarily split into 2 size 
groups (which may represent ages 1+ and 2+). Fish less than 29 cm occur in relatively shallow (less 
than 100 m depth) inshore areas around the northern North Island and in Tasman Bay. Juveniles up to 
39 cm are less frequently caught but have a similar distribution, extending slightly deeper. The 
distribution of immature fish combined includes all fish less than 36 cm and is therefore similar. 
Adults are relatively infrequently caught, but appear to have a slightly more offshore distribution, 
extending down to the central South Island and occasionally to Southland and shallower parts of the 
Chatham Rise 

2.3 Juvenile abundance 
Juvenile blue mackerel have been caught in small amounts on Kaharoa trawl surveys off the North 
Island. The one large catch rate of 360 kg.km-2 was recorded from the outer Hauraki Gulf. 
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Seriola lalandi Kingfish 

1. Literature review 

Kingfish have been caught in research trawls, mainly in the Bay of Plenty and along the south-east 
coast of the North Island, in less than 150 m depth. They have been caught occasionally off the north 
and west coasts of the South Island (Anderson et al. 1998). 

1.1 Spawning areas 
Kingfish are widely distributed around the North Island and the northern end of the South Island. 
Tagging studies indicate that most kingfish do not move far from the area that they were tagged 
(McGregor 1995a). During the summer their distribution may extend further southwards (Ay ling & 
Cox 1982). Anecdotal evidence suggests that kingfish spawn anywhere from deep water to estuaries 
(C. Poortenaar, NIW A, Auckland, pers. comm.). Running ripe fish have been reported at the Ranfurly 
Bank off East Cape in mid January (McGregor 1995b). 

Gonosomatic index was highest between November to January, from 1998 to 2000, indicating they 
were spring-summer spawners (Poortenaar et. al. 2000). Australian kingfish also appear to be spring­
summer spawners (Gillanders et. al. 1997). 

1.2 Juvenile distribution 
Little is known about the juvenile habitat of kingfish. There have been very few sightings around New 
Zealand, but some were caught around the Poor Knights and in light traps set up around Leigh Marine 
Laboratory (C. Poortenaar, NIWA, Auckland, pers. comm.). Very small kingfish have been found in 
the outer Hauraki Gulf in late January and juveniles can be found well offshore under seaweed mats 
or;other floating debris (McGregor 1995b). (Poortenaar et. al. 2000) found 50% of females mature at 
94 cm and 50% of males at 81 cm. This is different to the mature size range of 58-67 cm reported by 
McGregor (l995a), but Poortenaar et al. (2000) was not able to be reconcile the difference because 
"mature" was not defined by McGregor (l995a). 

t~; 
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2. Data summaries 

Kingfish distribution is probably not well determined by trawling as they are fast swimmers. 

2.1 Spawning areas 
Not able to be determined because of insufficient data. 

2.2 Juvenile distribution 
Juvenile kingfish have been recorded from around the North Island, mainly off the east coast, in less 
than 150 m depth. 

2.3 Juvenile abundance 
Juvenile kingfish have been caught in small amounts on Kaharoa trawl surveys off the east coast of 
the North Island. The one large catch rate of 140 kg.km,2 was recorded from the Bay of Plenty. 

Seriolella brama Blue warehou 

1. Literature review 

Blue warehou have been caught in research and commercial trawls, mainly around New Zealand and 
rarely on the Chatham Rise and in the Sub-Antarctic. They occur mainly in less than 300 m depth 
(Anderson et al. 1998). 
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L 1 Spawning areas 
Blue warehou are semi-pelagic schooling fish which are believed to migrate substantial distances to 
spawn. Warehou appears to be primarily a spring spawner, with spawning activity starting in late 
winter, continuing through until late summer (Robertson 1980). Known spawning areas are off the 
west coast of the South Island, in August-September, east and west of Stewart Island in November 
(Hurst 1985, Jones 1988), Kaikoura (in March-May), the south-east coast of the North Island 
(including Wellington) in winter-early spring (Bagley et. al. 1998) and Hawke Bay in August and 
September (Jones 1988, Bagley et. al. 1998). A north-west population may also spawn off New 
Plymouth in winter-spring (Bagley et. al. 1998). Spawning activity has also detected on the east coast 
from Nugget Point to Castlepoint. Eggs and larvae have been found in central and southern mid-shelf 
waters in spring to autumn off Otago and Kaikoura (Robertson 1973, 1975, Parsons 1999). 

1.2 Juvenile distribution 
Young fish are often found in small schools in the shallow waters of harbours and bays (Ay ling & 
Cox 1982). Robertson (1980) recorded juveniles from Otago waters in summer. The 50% length at 
maturity is reached at about 36 cm (Bagley et al. 1998). 

2. Data summaries 

2.1 Spawning areas 
Gonad state has been recorded from many tows off Southland (FMA5) but only sporadically 
elsewhere. Ripe and running ripe fish have been recorded off Southland (mainly around Stewart 
Island) and the west and northern coasts of the South Island (FMA7&8). Spent fish have a similar 
distribution . 

. 'Off Southland; a' high proportion of fish' are maturing during' winter; ripe. and running ripe fish peak in 
October (over 90%) to December, and are present in low numbers from January to March. This 
clearly suggests a spring spawning. Off the west coast of the South Island (FMA7) , sampling has 
taken place from July to' September, when over·20% of fish were ripe or running ripe. Sampling is 
minimal north of Tasman, Bay, but a similar pattern is suggested" with about 50% of fish caught in 
October ripe or running ripe. 

2.2 Juvenile distribution 
Young (0+) juveniles occur in very shallow (less than 75 m depth) inshore areas around the north of 
the North Island, the west and east coasts of the South Island. However, they are absent from the 
central east coast and Southland. This may be a reflection of minimal sampling in less than 30 m 
depth in these areas. Juveniles up to 2 years old and all immature fish combined have similar 
distributions to 0+ fish, but extend slightly more offshore. Occurrences off the central east coast and 
Southland are also rare. These areas are included in the distribution of adult blue warehou. In general, 
adults extend deeper (out to about 400 m bottom depth) but are rare on the Chatham Rise and in the 
Sub-Antarctic, explaining the lack of spawning records in these areas. 

2.3 Juvenile abundance 
Juvenile blue warehou have been caught on Kaharoa trawl surveys, around the North and South 
Islands, mainly in inshore areas. Large catch rates were patchy and peaked at 0.2 t.km-2 in the Bay of 
Plenty, 0.1 t.km-2 off Gisborne and 0.7 t.km-2 in Pegasus Bay. 

Juvenile blue warehou have been recorded also on Tangaroa middle depth trawl surveys, but only in a 
few (12) inshore tows off Southland. Catch rates peaked at only 0.4 t.km-2 to the west of Stewart 
Island. There were no catches of blue warehou of any size on the Chatham Rise 
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Seriolella pllllctata Silver warehou 

1. Literature review 

Silver warehou have been caught in research and commercial trawls, mainly around New Zealand and 
across the Chatham Rise. They have been recorded occasionally on the Challenger Plateau and in the 
Sub-Antarctic. They occur mainly in 100-600 m depth (Anderson et al. 1998). 

1.1 Spawning areas 
Spawning silver warehou have been recorded from the west coast of the South Island in winter, 
Mernoo Bank in winter and spring, and at the Chatham Islands in spring and summer, and there is 
some evidence of possible spawning on the Stewart/Snares shelf in early spring (Livings ton 1988). 
They also spawn on the east coast of the North Island (Annala et. al. 1999). Eggs have been recorded 
off Kaikoura in autumn (Robertson 1975) and off Otago from spring to autumn (Parsons pers. 
comm.). Eggs hatch after about 6 days (146 hours at 10-l3°C) and emergent yolk-sac larvae are 
about 3 mm long (Grimes & Robertson 1981). 

1.2 Juvenile distribution 
Juveniles have been reported to occur throughout the year in South Island shelf areas, in particular on 
the Pegasus Bay shelf and Canterbury Bight (Garilov 1979). They inhabit shallow water (less than 
200 m depth) and remain apart from sexually mature fish (Annala et. al. 1999). Garilov & Markina 
(1970) described the progression of juveniles into deeper water with increasing size and in relation to 
the distribution of their prey. Very young fish of 12-14 cm long feed on plankton, juveniles 14.0-15.5 
mm feed on Amphipoda and Chaetognatha in coastal waters. At 24-31 cm they move into the deeper 
part.of the shelf, feeding on zooplankton especially salps. Fish greater than 30 cm long are feeding on 

~. 

macroplanktonic organisms of the slope region of the shelf; and as they become larger they enter the 
'\(.~ .. 

sex1,l!,lIy mature part of the population. Silver warehou become sexually mature at 4-6 years, at about 
47 cm (Horn & Sutton 1995, 1996). 

;"- . . f. 
2. Data'summaries 

2.1 Spawning areas 
Not determined for this report as spawning extends beyond 200 m depth. 

2.2 Juvenile distribution 
Young (0+) juveniles occur mainly in less than 200 m depth around the mainland (except for northern 
North Island) and on the Chatham Rise. Juveniles up to 2 years old occur the same areas but are more 
commonly caught in deeper water (200-450 m). Adults rarely occur on the continental shelf and are 
most commonly caught 200-600 m depth. Occurrence in the Sub-Antarctic, on the Challenger Plateau 
and around the North Island (except the Wairarapa coast) are sporadic. 

2.3 Juvenile abundance 
Juvenile silver warehou have been caught on Kaharoa trawl surveys off the south-east coast of the 
North and around the South Island, from inshore to outer shelf. Off the south-east North Island, catch 
rates were small, up to only 24 kg.km·2 around Cook Strait. Larger catch rates around the South Island 
were patchy, occurred in Canterbury Bight and Tasman Bay, towards the mid and outer shelf. They 
peaked at 0.6 t.km·2

• 

Juvenile silver warehou have been recorded also on Tangaroa middle depth trawl surveys on the 
Chatham Rise and off Southland (526 tows) and in Akebono Maru 73 tows around the Chatham 
Islands (113 tows). Juveniles occurred in the shallower depths sampled across the Chatham Rise (i.e., 
mainly 200-400 m). Catch rates were relatively even except for 3 larger catches. Abundance inside 
200 m depth was not able to be determined from Tangaroa tows. At the Chatham Islands, juveniles 
were caught by Akebono Maru 73, mainly to the west of the Islands on the shelf edge, and peaked at 
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2.7 t.km·2
• Off Southland, juveniles were caught, mainly in mid to outer shelf depths, and the largest 

Tallgaroa catch rate (5.1 t.km·2
) occurred to the south of Otago Peninsula. 

Squalus acanthias Spiny dogfish 

1. Literature review 

Spiny dogfish have been caught in research and commercial trawls, mainly around New Zealand 
(except the north-east of the North Island) on the Chatham Rise and in the Sub-Antarctic. They have 
not been recorded from the Challenger Plateau. They occur mainly in 30-600 m depth (Anderson et 
al. 1998, Bagley et al. 2000) 

1.1 Pupping areas 
Spiny dogfish produce live young about 18-30 cm total length (Ranchet 1986, 1988b). Graham 
(1939, 1956) stated that they are born in summer, but more comprehensive data compiled by Ranchet 
(1986, 1988b) shows that pupping occurs from March to September, peaking in July-August. The 
presence of females carrying full-term embryos, and recently-pupped females, indicates that pupping 
occurs near the edge of the continental shelf along the east coast South Island, between Kaikoura and 
Foveaux Strait, in 200-300 m of water (Ranchet 1986, 1988b). Graham (1939, 1956) suggested that, 
although pupping usually occurs at greater depths, some spiny dogfish may also be born in the 
shallow waters of Blueskin Bay and Otago Rarbour, based on the capture of new-born young at the 
former location, and a full-term pregnant female at the latter. 

1.2 Juvenile habitat 
Small 0+ juveniles (less than 45 cm total length) have been reported from shallow inshore waters 

,'" . along 'the easLcoast,South . .Island;jncluding~Banks· Peninsula; CanterburycBight, Blueskin .Bay, and 
.' . ·Otago.Peninsula (Graham 1939,'1956,:Ranchet 1986) .. These 0+ young are mostly. found shallower 

than'20 m,·though they have been reported out,to 60 m depth. Larger juveniles tend to associate with 
.",' mature.! males _ and ;sub-adult females I in depths .greater than 30 m, extending outto -lOO m (Ranchet 

:. :.1986): Sub-adult·females .. associate~ with; mature: fish, and.extend outao.the. edge ofthe continental 
shelf in:200 m. Juveniles are rare on the Stewart-Snares Shelf and on the Chatham Rise (Ranchet & 
Ingerson 1997). 

2. Data summaries 

2.1 Pupping areas 
Maturity of female spiny dogfish is not recorded on the research database. 

2.2 Juvenile distribution 
Young (0+) juveniles occur around the South Island in less than 100 m depth, mainly off the east 
coast, but also occasionally off the west coast and Southland. Juveniles up to 2 years old have the 
same distribution but extend slightly deeper (to about 150 m). The lack of juveniles Tecorded around 
the Chatham Islands is probably because spiny dogfish were not measured on surveys which included 
less than 200 m depth. Immature fish combined extend across the Chatham Rise, up the west coast of 
the North Island and down into the Sub-Antarctic. They are caught over a wide depth range, mainly 
from 50-600 m, but extending to over 1000 m. Adults have a similar distribution. 

2.3 Juvenile abundance 
Juvenile spiny dogfish have been caught on Kaharoa trawl surveys around the South Island (804 
tows) but only on the west coast of the northern North Island (28 tows). Northern catch rates peaked 
at 0.1 t.km·2 whereas southern catch rates peaked at 26.2 t.km·2 off the east coast. The larger catch 
rates were over the mid to outer shelf. 
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Juvenile spiny dogfish have been recorded also on Tangaroa middle depth trawl surveys on the 
Chatham Rise and off Southland (648 tows). The distribution of juveniles inside the 200 m contour on 
the Chatham Rise was not able to be determined as spiny dogfish were not measured on Akebollo 
Maru 73 tows and the Tangaroa did not trawl in under 200 m depth. Juveniles did occur in the 
shallower depths sampled (200-400 m) across the Chatham Rise. Catch rates were relatively even 
except for the occasional larger catches. Off Southland, catch rates were higher (up to 53.2 t.lan-2

) 

than on the Chat ham Rise and occurred mainly inshore water to the north of the area. 

Thyrsites atun Barracouta 

1. Literature review 

Barracouta have been caught in research and commercial trawls all around New Zealand, across 
shallower parts of the Chatham Rise and occasionally in the Sub-Antarctic. They occur mainly from 
shallow inshore depths out to about 400 m (Anderson et al. 1998, Bagley et al. 2000). 

1.1 Spawning areas 
Known areas of spawning include: the east coast from Kaikoura to the Bay of Plenty and the west 
coast of the North and South Islands in August-September; Mernoo Bank and Southland in 
October-November; and the Chatham Islands in November-December. The boundaries between 
these spawning areas are not clear (MehI1971, Robertson & Mito 1979, Hurst & Bagley 1987, Hurst 
1988a). Tagging results have confirmed that east coast South Island fish make extensive spawning 
migrations (up to 500 n.miles) to the east coast of the North Island during autumn and winter. A few 
also 'migrated to the west coast North Island. These migrations are consistent with seasonal patterns in 
fisheries ~d known spawning areas and seasons. The migration patterns of west coast South Island 
spawning}ish are not known, but these fish may be continuous with the Southland spawning group. 
Considenible movement of fish away from Southland at spawning time suggests that these fish may 
moVe north to the west coast South Island spawning grounds (Hurst 1988a). 'Migration of barracouta 
away frO''&;, the surface waters of the Otago region was also observed in- July (Graham 1939). 
Barracoutft eggs are found in central and southern New Zealand waters" in spring to autumn 
(Robertson 1975). 

1.2 Juvenile distribution 
Juveniles have been recorded, mostly from less than 100 m depth, all around mainland New Zealand, 
Mernoo Bank and the Chatham Islands (Robertson & Mito 1979, Paul 1986, Annala et. al. 1999). 
Graham (1939) noted the inward migration of juveniles into Otago Harbour in summer and autumn. 

2. Data summaries 

2.1 Spawning areas 
Gonad state has been recorded from most areas except the north-west of the North Island. Ripe and 
running ripe fish have been recorded in all areas sampled and spent fish have a similar distribution. 

Seasonally, the best covered areas are around the South Island (east coast, FMA3; Southland, FMA5; 
and west and north coasts, FMAs7,8&9). In FMAs7, 8&9, most spawning activity is in July to 
October, with a secondary peak in January to March. A similar trend is apparent off Southland, where 
the main peak is October, but activity continues through to March. In FMA3, November to February 
are also peak months. The next best coverage is from the Auckland Island, where mainly spent fish 
are recorded from January to May, but June to December is not sampled. Off the east coast of the 
North Island (FMA1&2), ripe and running ripe fish comprise more than 20% in September. At the 
Chatham Islands, few fish were recorded as ripe or running ripe but most fish were maturing in 
December and January. 
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In summary, peak spawning of barracouta appears to be in late winter or spring around most of New 
Zealand, but there is evidence of some activity through to the end of summer, sometimes a secondary 
peak in February. Peak spawning in northern and western areas (FMAs 1,2,7,8&9) appears to be in 
August/September, which is one or two months earlier than to the south and east (FMAs 3&5), where 
the peak is OctoberINovember. The extent and peak of the spawning season is not well determined for 
barracouta at the Chatham and Auckland Islands from these data. 

2.2 Juvenile distribution 
Young (0+) juveniles occur in relatively shallow (less than 200 m depth) inshore areas around the 
mainland, on Mernoo Bank and at the Chatham Islands. Juveniles up to 2 years old have a similar 
distribution, but extending slightly more offshore. The distribution of adult barracouta also follows 
this pattern, extending deeper (out to about 400 m bottom depth) and offshore to include the Auckland 
Islands. 

2.3 Juvenile abundance 
Juvenile barracouta have been caught on Kaharoa trawl surveys around the North and South Islands, 
in most of the areas and depths where adults occur, although the highest catch rates were inshore. 
Around the northern North Island, juveniles occurred in 270 tows and catch rates peaked at 1'.2 t.km,2 
in the Hauraki Gulf. Off the south-east coast of the North Island, juveniles occurred in 171 tows and 
catch rates peaked at 1.6 t.km,2. Around the South Island juveniles occurred in 805 tows and catch 
rates were highest in Canterbury Bight, reaching 7,1 t.km,2. 

Juvenile barracouta dogfish have been recorded also on Tangaroa middle depth trawl surveys on the 
Chatham Rise and off Southland (147 tows) and on Akebono Maru 73 tows around the Chatham 
Islands (118 tows), mainly in inshore waters. Juveniles were rarely caught in the shallower depths 
sampled by Tangaroa1across the Chatham Rise, which were all outside 200 m. Most of the catches 

. were relatively small and occurred to the west oUhe Chatham'Islands: Catch rates of juveniles by 
'. Akebono Maru 73 were highest in less than 200 m depth to the east of the Islands (up to 8.9 t.km,2). 
OffSouthland, Tangaroa catch rates peaked at 0.6 t.km,2 and were highest off Otago Peninsula, with a 
secondary peak to the west of Stewart Island. 

Trachurus declivis Jack mackerel 

1. Literature review 

T. declivis have been recorded in research and commercial trawls all around New Zealand and 
occasionally on the Chatham Rise, in mainly 30-300 m depth (Anderson et al. 1998, Bagley et al. 
2000). 

1.1 Spawning areas 
T. declivis is a serial spawner that spawns three batches of eggs at intervals of a month or more, 
resulting in a long spawning period (Horn 1991). Reproductively active and spent fish are found in the 
central west coast area in spring (Horn 1991, 1993), east Northland area in summer (P. Taylor, 
NIW A, Wellington, pers. comm.), off Otago in February, and Golden Bayrrasman Bay in December 
and January (Jones 1990). Eggs have also been recorded from Taranaki Bight in January (Jones 
199.0), the Hauraki Gulf and east Northland (Cross land 1982). 

1.2 Juvenile distribution 
Small Trachurus are often found in association with floating objects such as drift algae, gelatinous 
zooplankton or flotsam (Kingsford 1993) and may therefore not be well sampled by bottom trawls. 
Juveniles have been recorded from North Taranaki Bight (1+) in 125-150 m depth, off the central 
west coast and about 300 miles northeast of East Cape (Jones 1990, Horn 1991, 1993 T. declivis 
mature at 26-30 cm FL at age 2-4 years (Horn 1991). 
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2. Data summaries 

2.1 Spawning areas 
Gonad state has been recorded mainly from the central west coast of New Zealand and occasionally 
from the western Chatham Rise and Southland. Ripe and running ripe fish have been recorded from 
the central west coast and from one tow on Mernoo Bank. Spent fish have been recorded from the 
central west coast and from one tow off Southland. 

Seasonally, the best covered area is the central west coast (FMAs7,8&9). The proportion of actively 
spawning fish peaks in November but is also about 20% from January to March. The months on either 
side of November were not sampled so the full extent and peak are not well determined. Most fish 
were resting from April to July, suggesting spawning may be confined to spring and summer months. 
Most of the remaining samples came from Southland (FMA5) during February-March. There is also 
evidence oftail-end spawning activity in February, with about 20% of fish spent. 

2.2 Juvenile distribution 
The distributions of 0+, 1+, and all juveniles combined are consistent with known spawning areas. 
They occur mainly around the North Island, with a few off the northern parts of the South Island, in 
up to about 200 m depth. Adults have been caught also on the Chatham Rise and off Southland, down 
to about 350 m depth. 

2.3 Juvenile abundance 
Juvenile T. declivis have been caught on Kaharoa trawl surveys around the North and South Islands, 
mainly over the mid shelf Around the northern North Island, juveniles occurred'in 114 tows and catch 
rates peal5.ed at 6.0 t.km-2 outside the Hauraki Gulf. Off the south-east coast. of the North Island, 
juveniles .9ccurred in 70 tows and catch rates peaked at 0.1 t.km-2 off the Wairarapa coast. Around the 
South IsI~d juveniles occurred in 131 tows and catch rates were highest in Tasman Bay, reaching 0.1 

'-2 -t.km-. +-r. .... 
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Trachurus novaezelandiae Jack mackerel 

1. Literature review 

T. novaezelandiae have been recorded in research and commercial trawls, mainly around the North 
Island and occasionally around the northern South Island. They occur mainly from inshore out to 200 
m depth (Anderson et al. 1998, Bagley et al. 2(00). 

1.1 Spawning areas 
T novaezelandiae is a serial spawner a protracted spawning season (Horn 1991). Reproductively 
active and spent fish have been found in the central west coast area in spring and east Northland in 
summer (Horn 1991, P. Taylor, NIWA, Wellington, pers. comm.). Eggs have been recorded from the 
inner and outer Hauraki Gulf in spring-summer (Crossland 1981, 1982), off east Northland, 
particularly the outer Bay of Islands and off Bream Head in October-December, and in Exhibition 
Bay in December (Cross land 1982). Larvae are very abundant in the Hauraki Gulf, close to the eggs, 
but displaced a few miles, and peaking in November (Cross land 1981). Larvae were recorded, but not 
common, in east Northland (Crossland 1982). They have been taken in plankton tows in the South 
Taranaki Bight (Jones 1990). 

1.2 Juvenile habitat 
Small Trachurus are often found in association with floating objects such as drift algae, gelatinous 
zooplankton or flotsam (Kingsford 1993) and may therefore not be well sampled by bottom trawls. 
Juveniles have been caught in Wellington Harbour, Pauatahanui - Porirua inlets, Tasman Bay, Golden 
Bay, South Taranaki Bight, Bay of Plenty and Hauraki Gulf and in the central west coast area (Healy 
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1980, J ones 1990, Horn 1991). T. Ilovaezelalldiae mature at 26-30 cm FL at age 3-4 years (Horn 
1991). 

2. Data summaries 

2.1 Spawning areas 
Gonad state has been recorded only from the central west coast of New Zealand (FMAs7,8&9). Ripe, 
running ripe and spent stages have all been found. The proportion of actively spawning fish peaks in 
November but is also about 20% in February. In March, about 20% of fish are spent. The months on 
either side of November were not sampled so the full extent and peak are not well determined. Most 
fish were resting from May to July, suggesting spawning may be confined to spring and summer 
months. 

2.2 Juvenile distribution 
The distributions of 0+, 1+, and all juveniles combined are consistent with known spawning areas and 
the distribution of the adults. They occur mainly around the North Island, with a few off the northern 
parts of the South Island, in up to about 150 m depth. 

2.3 Juvenile abundance 
Juvenile T. novaezelandiae have been caught on Kaharoa trawl surveys around the North and South 
Islands, mainly in inshore and mid shelf areas. Around the northern North Island, juveniles occurred 
in 659 tows and catch rates peaked at 3.4 t.km-2 inside the Hauraki Gulf. Off the south-east coast of 
the North Island, juveniles occurred in 138 tows and catch rates peaked at 0.3 t.km-2 off East Cape. 
Around the South Island juveniles occurred in 77 tows and catch rates were highest in Tasman Bay, 
reaching 0.4 t.km-2

• 

Trachurus symmetricus murphyi Murphy's mackerel 

1. Literature review 

Murphy's mackerel (also known as the Chilean or Peruvian mackerel) invaded New Zealand waters 
from South America. It was first observed in the mid-1980's and has established a local spawning 
population (Taylor 1999a). They have been recorded in research and commercial trawls, mainly 
around the South Island, the Chatham Rise and southern North Island, and occasionally at the 
Auckland Islands, in 30-400 m depth (Anderson et al. 1998). The extent around the northern North 
Island is not well determined by trawl surveys as jack mackerel are not always identified to species, 
but they have been recorded off the north-east coast of the North Island from aerial sightings CBagley 
et al. 2000). T. s. murphyi appears to be the predominant mackerel species in JMA 3 (east coast South 
Island) and East Northland (Taylor 1999b). 

1.1 Spawning areas 
Fish in maturing or spawning condition have been caught by trawl or purse-seine in the Bay of Plenty, 
east coast of Northland, central west coast area, part of the west coast of the South Island, the Stewart­
Snares area, and on the Chatham Rise (Taylor 1999a). 

1.2 Juvenile habitat 
Juveniles of less than 30 cm have been recorded from the east coast of the North Island, South 
Taranaki Bight and a few from the west coast South Island (Taylor 1999a). 
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2. Data summaries 

2.1 Spawning areas 
Gonad state has been recorded mainly from the central west coast of New Zealand and Southland, 
with occasional records from the Chatham Rise and the Auckland Islands. Ripe, running ripe and 
spent fish have been recorded from all these areas except the Chatham Islands. 

Seasonally, the best coverage is from the central west coast (FMAs7,8&9). The proportion of actively 
spawning fish exceeds 20% in July, September, and December to February, and most fish during 
these months are maturing. It is likely that most fish sampled in July came from the west coast South 
Island (during the hoki fishery) and the later spawners came from the south Taranaki Bight Area. The 
highest proportion of spent fish occur in February and resting stage fish dominate in May and June. 
This suggests spawning occurs from late winter through to summer. 

Across the Chatham Rise (FMAs 3&4), samples are from November to May. Spawning activity peaks 
in November (about 60%) and there is some evidence of activity through to April. Spawning activity 
during winter/early spring is not able to be determined. Off Southland and the Auckland Islands, 
samples are from December to April. Most fish were resting although maturing fish are present from 
January to April. The extent of spawning activity in these areas is not well determined from these 
data. 

2.1 Juvenile distribution 
The few records of immature fish are mainly from around the central North Island, with a few from 
around the South Island and the Chatham Rise, in up to about 350 m depth. Adults have been more 
frequently caught in similar areas, but also occur further north, more extensively across the Chatham 
Rise; and off Southland, down to about 350 m depth. 

:." 

2.2 Abundance 
There are only two tows from Tangaroa time series trawl surveys that caught juvenile T. s. murphyi in 
very low abundance (up to 3 kg.km-2

). 

Zeus faber John dory 

1. Literature review 

John dory have been recorded mainly from around the North Island and northern South Island, with 
occasional records further south as far as Stewart Island. They occur mainly from inshore to 200 m 
depth (Anderson et al. 1998, Bagley et al. 2000), but are most common to depths of 50 m (Hore 
1985). They occupy a range of demersal habitats from reefs to open sand or mud bottoms. 

1.1 Spawning areas 
Spawning of John Dory occurs between December and April on the north-east coast. They are serial 
spawners (Hore 1985). Individuals are generally solitary, but large aggregations are known to occur in 
mid-water, possibly for spawning (Morrison 1996). Eggs are large and planktonic and take 12-14 
days to hatch (Hore 1985). Running ripe adults were caught in mid shelf waters between East Cape 
and Cape Runaway in March 1971 and April 1972 (D. Robertson, NIWA, Wellington, pers. comm.) 

1.2 Juvenile habitat 
Juveniles of 10-25 cm length are common over inshore grounds (Paul 1986). Maturity is reached in 
3-4 years (Paul 1986) at about 36 cm (Hanchet & Francis, unpublished results). 
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2. Data summaries 

2.1 Spawning areas 
Gonad state has been recorded mainly from the northern North Island, with a few records in Hawke 
Bay and south Taranaki Bight. Ripe and running ripe fish have been recorded from these areas but 
there are no records of spent fish. Seasonal coverage spans a few months in spring and summer. Off 
the north-east North Island (FMAl), the highest proportion (about 60%) of spawning fish occurs in 
February, with most fish in October and November maturing. Off the north-west coast of the North 
Island (FMA7, 8&9), over 20% of fish are ripe in December and January, with most fish in October 
and November maturing. 

2.2 Juvenile distribution 
The distribution of 0+, 1+ and all juveniles combined is consistent with known spawning areas and 
the adults. They occur mainly around the northern North Island, with a few extending down to 
Tasman Bay, mostly in less than 100 m depth. Adults are extend slightly further south on the west 
coast of the South Island and are caught occasionally off the east cost South Island and Southland. 

2.3 Juvenile abundance 
Juvenile fish have been caught on Kaharoa trawl surveys, mainly around the North Island, but 
occasionally off the north and west coasts of the South Island. They occurred from inshore to outer 
shelf but were more common inshore. Around northern North Island, juveniles occurred in 1057 tows 
and catch rates peaked at 0.3 t.km-2 inside the Hauraki Gulf, but were also high in the western Bay of 
Plenty. Off the south-east coast of the North Island, juveniles occurred in 51 tows but catch rates were 
low (up to 15 kg.km-2

). Around the South Island juveniles occurred in 42 tows, mainly in Tasman Bay 
(up to 36 kg.km·2

). 
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Table 1. List of species (by common and scientific names) and data sources Res, Ministry of Fisheries 
research trawl database; Obs, Ministry of Fisheries scientific observer database; [liS, Inshore 
Kalzaroa surveys; MD, Middle depth Tangaroa and AkebollO Maru 73 surveys; Frst, Foundation 
of Research, Science and Technology funded programme; DoC, Department of Conservation; +, 
reproduced from Hurst et al. (2000); *, extracted since Hurst et al. 2000; 

Sll!!!:i~ Dam S!lll[!:~ 
Common name Scientific name Juvenile Juvenile Spawning 

distributions abundance distributions 
Res Obs Frst [IlS MD Frst Res Obs DoC 

Yelloweyed mullet Aldrichetta forsteri +* + + 
Kahawai Arripis trutta + + + + + 
Elephantfish Callorhinchus milii + + + 
Red gurnard Chelidonichthys kumu + + + + 
School shark Galeorhinus galeus + + + + 
Ling Genypterus blacodes + + + + 
Sea perch Helicolenus percoides +* + + 
Giant stargazer Kathetostoma giganteum + + + + + + 
Banded stargazer Kathetostoma sp. +* +* + + 
Blue moki Latridopsis ciliaris +* + 
Hake Merluccius australis + + + + 
Grey mullet Mugi/ cephalus +* + + 
Rig Mustelus lenticulatus + + + 
Tarakihi Nemadactylus macropterus + + + + + 
Arrow squid Nototodarus gouldi & sloanii + + + + 
Snapper Pagrus auratus + + + 
Blue cod Parapercis colias +* +* + 
Lemon sole Pelotretis jlavilatus + + 
New Zealand sole Peltorhamphus novaezeelandiae +* 
Hapuku Polyprion oxygeneios + + + + + + 

;. 
Trevally Pseudocaranx dentex + + + 
Red cod Pseudophycis bachus' + + + + + + 
Gemfish' Rexea solandri + + + + + + 
Yellowbelly flounder Rhombosolea leporina + + + 
Sand flounder Rhombosolea plebeia + + + + 
Blue mackerel Scomber australasicus + + + + 
Kingfish Seriola lalandi +* + 
Blue warehou Seriolella brama + + + + + + 
Silver warehou Seriolella punctata + + + + 
Spiny dogfish Squalus acanthias + + + + 
Barracouta Thyrsites atun + + + + + + 
Jack mackerel Trachurus declivis + + + + + 
Jack mackerel Trachurus novaezelandiae + + + + + 
Murphy's mackerel Trachurus sYlrunetricus murphyi + + + + + 
John dory Zeusfaber + + + 

Total species 35 20 5 27 17 5 19 9 

56 



Table 2: Lengths (cm) used to separate age classes (by season) and maturity stages, based on database extracts and published age and length at maturity and growth data. 
Seasonal divisions (up to four periods) were made for species that are fast growing or have multiple or extended spawning seasons (i.e. where 1 period is indicated 
this represents a 12 month season; 2 periods represent 6 month seasons; 4 periods represent 3 month seasons). Divisions start at the assumed birthday which is the 
first day of the month indicated. Where growth is very slow or unknown, age groups have not been determined. Length measurement methods are: F, fork; G, 
snout tip to posterior end of dorsal fin; M, mantle; P, pelvic; S, standard; T, total. The length at maturity is the length at which 50% of fish are mature (averaged 
across sexes where appropriate), or an approximation of this, as indicated. M, male; F, female; SOP, Scientific Observer Programme; -, not determined 

Species Length Length Birth Age/ Maximum length (cm) by season Length at maturity source Growth/age data source 
method (cm) at group 1 2 3 4 

maturity 
Aldrichettaforsteri F 21 Taylor 1998 

Arripis trutta F 38 Feb 0 10 14 Francis 1996: 35-40 cm (4-5 Francis 1996 
1 21 25 years) 

Callorhinchlls milii F M:52 May 0 15 20 23 29 Gorman 1963 Francis 1997 
F:71 1 32 32 38 40 

Chelidonichthys kumu 1 F 30 Jan 0 18 22 Annala et af. 1998: 2-3 years Francis 1996, Sutton 1997 
1 30 35 

Galeorhinus galelli T 130 Oct 0 35 40 44 50 Hurst et al. 1999 Francis & Mulligan 1998 
1 50 54 59 61 Francis & Mulligan 1998 

Gel!ypterlls blacodes T 68 Oct 0 26 28 Annala et af. 1998: 30% at Horn 1993a 
1 38 40 age 6, 75% at age 7 

Helicolenus percoides T 25 Larry Paul pers. comm (NIW A) 

Kathetostoma gigantelll1l T 45 Mar 0 10 16 Sutton 1999 Sutton 1999 
1 19 23 

Kathetostoma sp. T 43 Assumed same as K. gigantellm 

Latridopsis ciliaris F 40 Annala et af. 1998 

MerluccillS allstralis T 76 Oct 0 22 25 18 25 Annala et af. 1998 Horn 1997 
1 40 45 45 44 

Mllgil cephallls F 34 Annala et al. 1998 

Mllstelus lenticlllatlls T M:87 Sep 0 45 50 Francis & Francis 1992 Francis & Francis 1992 
F: 102 1 65 70 

Nemadactyllls macropterlls F 31 Mar 0 11 Tong & Vooren 1972 Vooren 1975, 1977 (recruit to the 
1 15 17 bottom at about 10 cm 
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Species Length Length Birth Age/ Maximum length (cm) by season Length at maturity source Growth/age data source 
Method (cm) at group 1 2 3 4 

maturity 
Nototodarus gouldi & N sloanii M 31 Oct 14 15 13 14 Derived from Uozumi et aI, Arbitrary, based on length 

ii 19 21 20 20 1995, Uozumi 1997 frequency modes 
Pagrus auratus F 24 Jan 0 8 12 Crossland 1981a, Francis 1996 Francis 1994 

I 16 18 
Parapercis colias T 19 Annala et aL 1998 

Pelotretis flaviLatis T 18 Aug 
. , 

0 11 15 Rapson 1940 Rapson 1940 (age 1 may 
1 25 28 Include some age 2 fish) 

Peltorhamphus novaezeelandiae T 18 Assumed same as 
Pelotretis flaviLatis 

Polyprion oxygeneios T 86 Jul 50 Annala et af. 1998 Arbitrary, smaller fish represent 
ii 60 several age classes 

Pseudocaranx dentex F 36 Jan 0 14 17 Annala et at. 1998 Gilbert 1988, James 1984 
1 25 27 

Pseudophycis bachus T 51 Oct 0 14 22 Annala et al. 1998 Horn 1996 
1 35 45 

Rexea solandri F 65 Oct 0 20 20 35 28 Derived from Hurst et af- 1998 Horn & Hurst 1999 
1 34 39 39 44 

Rhombosolea leporilla T 21 Jan 0 15 20 Colman 1972 
1 23 29 

Rhombosolea plebeia T 18 Jan 0 10 19 Colman 1972 Colman 1978 
1 25 28 

Scomber australasicus F 36 Aug 22 28 Research and SOP data: F: Arbitrary, groups i & ii may 
11 33 39 35-42, M: no data represent ages 1 & 2 

Seriola lalandi F 65 Elizabeth Bradford pers. comm_ 
(NIWA) 

Seriolella brama F 36 Oct 0 13 17 10 20 Bagley et at. 1998: age 4 Bagley et at. 1998 
1 24 28 26 30 

Seriolella punctata F 47 Oct 0 20 24 25 28 Horn & Sutton 1996 Horn & Sutton 1996 
1 30 33 35 36 



Table 2 - continued 

Species Length Length Birth Age/ 
Method (cm) at group 

maturity 
Sqllalus acanthias T M:58 Jul 0 

F:72 1 
Tlzyrsites aWn F 56 Oct 0 

1 
Trachllrlls declivis F 31 Jan 0 

1 
Trachurus symmetricus murphyi F 39 

Trachurus Ilovaezelandiae F 27 Jan 0 
1 

Zeusfaber T 36 Jan 0 
1 

Notes: 

Maximum length (cm) by season Length at maturity source 

1 2 3 4 

28 30 32 35 Hanchet 1988b 
33 37 37 42 
20 25 30 32 Annala et al. 1998 
36 40 42 45 
13 19 Horn 1991 
22 28 

Andrianov 1985 

13 15 Horn 1991 
19 22 
25 30 Francis 1996, Hanchet & 
35 40 Francis unpubl. results 

Growth/age data source 

Hanchet 1986 

HarJey et al. 1999 

Horn 1993b 

Horn 1993b 

Hanchet & Francis 
unpubl. results 

1. Red gurnard length at maturity varies across New Zealand. For the juvenile abundance plots, 30 was used as the cut-off for North Island and 36 for South Island fish. 
2 School shark fork length measurements from tuna longline data were converted to total length using TL = 3.311 + 1.l38 FL (Simpfendorfer, pers. comm) 
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Table 3: List of research trawl survey vessels, gear and years used to determine the abundance of juveniles. 
Years represent the start and end of the time series and are not necessarily annual. NI, North 
Island; SI, South Island 

Area Depth Vessel Gear type Survey years 
range (m) 

NI: west coast 10-200 Kalzaroa Snapper 1986-1999 
NI: Hauraki Gulf 10-150 Kalzaroa Snapper 1984-1997 
NI: Bay of Plenty 10-250 Kalzaroa Snapper 1983-1999 
NI: south-east coast 20-400 Kaharoa South-east coast NI 1993-1996 
SI: west coast 20-400 Kaharoa SI (74 mm codend) 1992-2000 
SI: Tasman & Golden Bays 20-70 Kaharoa SI (74 mm codend) 1992-2000 
SI: east coast 30-400 Kaharoa SI (74 mm codend) 1991-1996 
SI: east coast 10-400 Kalzaroa SI (28 mm codend) 1996-1999 
Southland 30-600 Tangaroa Hold 1993-1996 
Chatham Rise 200-800 Tangaroa Hoki 1992-2000 
Chatham Islands 50-400 Akebono Maru 73 Akebono Maru 73 1984, 1985 

Table 4: Method for converting various female stages scales used by NIWA Auckland and Middle Depths 
staff to the 5-stage scale used by other NIWA staff and scientific observers 

Scientific observers Auckland Middle DeUth 

Immature / resting {l Immature {l Immature 
{2 Resting (regressed) {2 Resting (regressed) 

2 Maturing (vitellogenic) 3 Maturing (vitellogenic) 3 Maturing (vitellogenic) 
3 Ripe (hydrated eggs) 4 Ripe (hydrated eggs) {4 Ripe (hydrated eggs) 

{6 Partially spent (batches) 
4 Running ripe 5 Running ripe 5 Running ripe 
5 Spent 6 Spent 7 Spent 
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Key to symbols and shading in the distribution plots 

• Research trawl 

o Scientific Observer trawl 

Black Position where life history stage occurred 

Grey Position where the species has been recorded in research or commercial 
trawls 
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Some records r~present other starg~er species, particularly the banded stargazer, K.athetost?ma sp., whic~.was n~t re~orded separately unt~l 1986. 
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Key to interpretation of Kaharoa distribution plots 

Left page Reference plots of where the species was caught 

Right page Catch rates of juveniles. Circle size is proportional to the maximum 
catch rate indicated 

North Island • 

o 
South Island • 

o 

Snapper trawl 

South-east coast North Island trawl 

South Island trawl (74 mm codend) 

South Island trawl (28 mm codend) 
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1 ,2,2 Juvenile abundance . 
Tangaroa and AM73 surveys 



Key to interpretation of Tangaroa and Akebono Maru 
No.73 (AM73) distribution plots 

Left page Reference plots of where the species was caught 

Right page Catch rates of juveniles. Circle size is proportional to the maximum 
catch rate indicated 

• Tangaroa 

o Akebono Maru No. 73 
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Northern harbours 
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Aldrichetta/orsteri (yelloweyed mullet) in Mahurangi Estuary. 
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Aldrichettaforsteri (yelloweyed mullet) in Whangateau Harbour. 
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Rhombosolea plebia (sand flounder) in Mahurangi Estuary. 
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2 Spawning fish 



Key to symbols and shading in the spawning distribution 
plots 

• Ripe or running ripe stage fish 

~ Spent fish 

Grey Position where the species has been recorded and gonads have been 
staged 

FMA Fisheries Management Area 

N Number of fish at this stage 

N Number of fish staged 
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Key 

~ Resting 
I3:3:J Maturing 
C==:J Ripe 
~ Running ripe 
IZZZZl Spent 

Kahawai female gonad stages by area by month. See distribution figiJre on page opposite for definition of areas. Numbers in italics are the 
numbers of mature sized female fish staged per month. 
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mature sized fish staged per month. 
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Hapuku gonad stages by area by month. See distribution figure on page opposite for definition of areas. Numbers in italics are the numbers of 
mature sized fish staged per month. ' 
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Trevally female gonad stages by area by month. See distribution figure on page opposite for definition of areas. Numbers in italics are the 
numbers of mature sized female fish staged per month. 
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Red cod gonad stages by area by month. See distribution figure on page opposite for definition of areas. Numbers in italics are the numbers of 
mature sized fish staged per month. 
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Gemfish gonad stages by area by month. See distribution figure on page opposite for definition of areas. Numbers in italics are the numbers of 
mature sized fish staged per month. 
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Blue mackerel female gonad stages by area by month. See distribution figure on page opposite for definition of areas. Numbers in italics are the 
numbers of mature sized female fish staged per month. 
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Blue warehou gonad stages by area by month. See distribution figure on page opposite for definition of areas. Numbers in italics are the numbers of 
mature sized fish staged per month. 
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Barracouta gonad stages by area by month. See distribution figure on page opposite for definition of areas. Numbers in italics are the numbers of 
mature sized fish staged per month. 
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Elephant fish (Callorhinchus milii) spawning sites in the 
Marlhorough Sounds, South Island, New Zealand. 

Clinton A. J. Duffy 
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INTRODUCTION 

This report provides infonnation collected by the Department of Conservation on Cafforftinchus miEi 
(Callorhynchidae) spawning sites in Marlborough Sounds for Ministry of Fisheries research project 
ENVl999/03. Most of this information was collected between 4 September 1989 and 1 June 1990 during a 
Department of Conservation dive survey of shallow subtidal habitats of Marlborough Sounds. This survey 
covered the area from Cape Soucis. Tasman Bay to Port Underwood, Cloudy Bay. including D·Urville. 
Stephens. Rangitoto. Trio and Titi Islands and Jag. Witts and Awash Rocks. A total of 363 sites were 
surveyed using SCUBA and snorkel (Appendix 1). Site descriptions recorded qualitative details of the 
substrate type. conspicuous benthos and the depths at which changes in substrate or species composition 
occurred. Since completion of the original survey Didier (1995a, 1995b) and I have surveyed other 
potential c. miEi spawning sites. and made follow-up dives on known sites in Marlborough Sounds during 
June 1990. December 1992. April - May 1995. and January and November 1999. The spawning site 
descriptions that follow give: 

.• . Latitudes and longitudes for all locations at which egg cases have been found. 
• The number of egg cases seen at each site. or a qualitative assessment of relative abundance. 
• Depth and habitat infonnation for each site. 
• Conspicuous benthos and ftsh species recorded at each site. 

Sites dived during the 1989-1990 survey are identifted by the preftx MSS. 

SPAWNING SITE DESCRIPTIONS 

1. Wedge Point to Iwirua Point, Grove Arm, Queen Charlotte Sound (S 41'15.5' E 174' 0.5' to S 
41'15.5' E 173' 59.9') 

This site extends from the small beach 200 m inside Grove Ann from Wedge Point to the jetty at 
Iwirua Point. A cable beacon is located above the beach at the start of the site. On 15 September 
1989 two SCUBA divers surveyed a 150 m shore-nonnal transect located in the middle of this 
beach (MSS Site 33). Maximum depth was 27 m. Underwater visibility was 6-9m. A single 
Cafforfrittdius egg case containing a near tenn embryo was collected. No others were observed. On 
25 April 1995 the area between the start of the beach and the 1989 transect was searched for 
caflorfdncfiu.s egg cases by two SCUBA divers. Maximum depth was 26 m. Depths at which 
Caflorfri.ndius egg cases were observed or collected were: 

• 15 m 
• 17 m - two cases approximately 2 m apart 

• 14.8 m 
• 14.5 m 
• 15 m - empty case 

• 16.4 m 
• 17 m - empty case 

• 17.9 m 
• 16.7 m - one empty and one recently laid case 
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• 17 m 
• 13.9 m 
• 13.3 m - 3 m from previous case 
• 12.7 m - two cases about 2 m apart 

• 6.7m 
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Of the seven egg cases coIlected one had hatched, one had been driIled by a moIlusc, one contained 
a decomposing egg and four contained embryos. Dive duration was 54 minutes and a linear 
distance of about 150 m was covered. Underwater visibility was 3.6-4.5 m. The area searched was 
about 540 m2

, giving a maximum density of "live" cases of 0.02 m·2 (this excludes the egg case seen 
at 6.7 m depth). The encounter rate of live cases was 0.18 per minute. 

On 26 April 1995 I made three five minute counts at 15-18 m depth between the middle of 
the bay at the start of the site to the jetty at Iwirua Point using an ApoIlo dive scooter. Underwater 
visibility was 3-4 m. No egg cases were seen during the first count, 1 empty case was seen on the 
second and 1 empty case on the third. After that the scooter battery died and I swam about 300 m 
from the jetty towards the start of the site at 9-12 m depth. Only one empty egg case was seen. 

Substrate: 

The bottom shelves rapidly away from the shore. Off the beach marked by the cable beacon the 
substrate consisted of coarse silty sheIly sand covered with small cobbles, granules and shell debris 
to 17 m depth. Below this fine silty sand predominated. The sand-mud transition occurred at about 
24 m depth. 

At MSS Site 33 there was a narrow band of cobbles at Iow water. The substrate was firm 
coarse shelly sand, grading into soft mud below 2Om. Below 3m depth the cover of drift shell was 
high. This exceeded 50% between 12-18m depth. Between MSS Site 33 and the Iwirua Point jetty 
the bottom was predominantly course silty shelly sand covered by shattered rock (pebbles and small 
cobbles) and drift shell. Off points outcropping rock was exposed to about 12 m depth. Below 21 
m depth the bottom consisted of mud with a thick cover of drift 1Josina. 

Conspicuous 6entfws: 

Coraffina. oJficUta£is, JIomrarira 6anf:§ii., Cystopfwra re.~ and Carpopl1gffum ~ grew on the band 
of cobbles at Iow water. ,Between Iow water and 17m all hard substrates were heavily encrusted 
with crustose coralline algae. PoCysipfwnia sp. was common to 2 m depth. Off the beach at MSS Site 
33 sabelIid and terebeIIid tubes were commonly covered with epizootic !l{fitxfgmtnia Ilnearis and 
smaller amounts of Ltnorrna.tUfW. cfuw:vini. Ca&tFiamnion wnsanguimum and qefitfium n.sp. Macroalgae 
became uncommon towards Iwirua Point 

Above 10 m depth common epifaunal invertebrates were 'Turoo smaragdUs (above 7.5 m), 
Cryptowndius porousus, (jakoWia frgstrb( (occasionally forming small colonies), large terebeIlids, 
Coscinasterias cafamaria, Patiritlla TtfJUfaris, Sticfwpus rrwfJis, Pagurids, Pecten TWfIiafan.tfiae and large 
solitary ascidians. At MSS Site 33 an unidentified yellow sponge formed aggregates of cobbles, 
granules and dead shell between 6-10.6 m depth. The Cafforfrinc1iusegg case observed at 6.7 m was 
attached to one of these aggregates. An ~ ufatufica bed begun at about 10 m depth and 
extended to at least 27 m. In addition to Yl.trina large solitary ascidians, 'ErJediinus cIifaroticus, 
Pseucfec.ftimJs a£6ocinc.tus, '.Brruufriomma sp., Protufa Dispimlis, Coscinasterias, Patiritlla jUld Stidwpus 
dominated the epifauna below 17 m. 'J.Ijotliyris fmticufaris was common below 21 m, reaching 7-12 
m·2 at 27 m. Bivalve species dominant in the drift were qarista1jgeri(3-6m), 'lItnerupis ~(15m) 
and ~ufatu{ica(below 2Om). 

Outcropping bed rock was devoid of macroalgae but heavily encrusted with coralline crusts, 
qafeofariil and Cnemilfocarpa 6iwrrw.ata. A large Canar 1UJ'CJtUU£atu{iae and a large Ltptomitfuwc 
Congimanus were observed on smaIl reefs. Mysids were present at all depths but were abundant in the 
upper 7.6 m. ' 

The spotty (9{9toCahrus ctfUfotus) was the most common larger fish species above 24 m depth. 
~ursterggian fapiffum was abundant above 9 m. Below 12 m !T. jJafJOnigrum was common around rock 
outcrops, serpuJid mounds and Yl.trina. '.F. mafc.o(mi, 'J{f.nuufactyCus maaopteTUS, and Parii;p. scaDtr were 
observed around rock outcrops. CongWpocCus kuwpaec.Uus, qtnyagnus monopterygius and Pamperris coCios 
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were recorded over sandy substrates. :Ht.merocoetls monopterygius occurred below 24 m. An empty 
skate ('Dipturus sp.) egg case was collected at 17 m depth. 

2. lwirua Point, Grove Arm, Queen Charlotte Sound (MSS Site 34 - S 410 15.5' E 1730 59.9') 

.iJ 

.~. 

.,'-~ 

~ ,~ 

This site was dived on the 11 September 1989. 18 October 1989. 29 March 1990 and 5 June 1990. 
Numerous CaIknfiincfuts miIIii. egg cases were observed between 12-18 m on the sloping bottom On 
the western side of the point. Those collected on 5 June 1990 contained embryos at stages of 
development varying from blastulae to near tenn. Most were found below a dense bed of 
Le1f.0171Ul1Ufia cfrauWri at 15 m. 

Substmtt: 

A shelf about 150 m wide extends directly offshore for a distance of about 360 m. A reef of 
exposed bed rock runs along its western edge. In most places the rock barely rises above the 
surrounding sediment. East of the reef the bottom above 18 m depth consists of coarse shelly sand 
with a cover of drift shell. Below 18 m the sand grades into soft mud. The western margin of the 
shelf slopes steeply to about 30 m depth. Silty sand extends down this slope to approximately 12 m 
depth. Below this soft mud predominates. 

Serpulid tubeworm {(jaUofaria Iiystrbc, Pomatoc.eros terraenovcu) colonies up to 1 m high were a 
conspicuous feature of the reef. These w~ encrusted with a variety of compound and solitary 
ascidians. several species of encrusting sponge and two species of red algae (Pugttia tUIi.ca.tissima 
unidentified finely branching sp.). Drift shell. tubewonn debris and rock was encrusted with 
crustose coralline algae. Between 11-14 m depth the reef fauna also included CryptoconcfIUs porosus, 
large numbers of <TUT60 smaragaus, Coofja sufcata. !Mcx£ioI:arca impac.ta. large PtT/Ul. canaficu{us, large 
Terebellids. 9{ptomi~ sp.. Leptomitlims Umgimanus, Sticfiopus motris, '.WecIiinus diWrotic.u.s, Patiridla ~; 
ngularis, Pentagonaster pufdieffus, ~ insigrris, CoscinasteriDs cafamaria, and the solitary ascidian 
Cnemi40cmpa 6icornuata. 

Conspicuous epifaunal invertebrates observed on the sand east of the reef at 12 m depth 
i~cluded Pecten TtQfIae.ufantfi.at., 'EfJediinus, Stidwpus, Patiriell'a, CoscinasteriDs, large Per:na' .9/.trina ufatu£ica, 
and large numbers of Cnemi40cmpa (attached to drift shell) . .9/.tri.na were present below 12 m and 
increased in density with depth. Between 12-21 m depth their shells were encrusted with hydroids. 
sponges. (jaUofariaand ascidians. Below 21 m depth they were relatively clean. ?{pJtIiyris kntic.ufaris 
occurred amongst.9/.trina below 18 m depth. 

West of the reef a dense bed of Le1lOT71ttl1ll!ia chauWti. occurred between 12-15 m depth. At 
about 12 m this covered a dense bed of Cliaetopterus sp. Other infaunal polychaetes included 
'Brrutdtiomma serratifmmdiis and Protufa 6ispimlis. A small sample of LeTlOTTTUl.1Ufia collected from mud 
at 15 m contained live <Trocfws tiarotus, Cor6ufa.ufand'ica and CIiirotfata nigra. Pecten and %citlioe ara6ica 
were common. 

Paraptrcis coCias, !Fursterygion varium, !F. fapilIum, !F. mafcoCmi.- !F. jTavonigrum, :Jfdicofuws perccitks, 
Congiopoius kucopauifus, 'Uptnticft.tfrys Ci.neatus. and 9-[ptoCafmLs ufid'otus were observed on the reef. 
Paraptrcis, 9{ptoCafmLs, Congiopoius and schools of ~mcufactyCus macropterus, Ccusioptrca kpitWpura and 
Stri.ofa ra.rmua were seen over the sloping bottom west of the reef. A small number of skate egg cases 
were also observed there. One of these collected in June 1990 contained a full tenn 'Diptums nasutus 
embryo. 

2b. Long Beach, Grove Arm, Queen Charlotte Sound (MSS Site 35) 

Long Beach is a local name for a small beach situated between Iwirua Point and the first rocky 
headland immediately west of it This site was dived on the 12 September 1989. 10 October 1989. 
and 22 December 1989. No CalforIii.ncIiuegg cases were ever observed here. 
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The bottom slopes rapidly, reaching a depth of 30 m within 250 m of shore. Beach sediments 
consist of very coarse clean sand and granules. Subtidally the bottom consists of coarse shelly sand 
grading into silty shelly sand between 14-17 m depth, with shelly mud below 20 m. Thick drift 
shell covered the bottom in many places. Above 12 m o/emrupis WgiI1ierti and (jan stangen 
dominated the drift. 'Dosina ufatu{ica dominated the drift in muddy areas. 

Con.spictums 6entfws: 

Above 15 m depth drift shell was heavily encrusted with crustose coralline algae. CmmUfocarpa, 
Pyura cmnea and a large unidentified solitary ascidian were common. Above 10 m depth there were 
large patches of aggregates formed by an unidentified yellow sponge, drift shell and CoraIJirul 
oJfidnafis. The red alga qriffithsia sp. grew attached to shell fragments between 9.5-12 m. At the 
eastern end of the beach PCocamium. cartifagineum covered more than 50% of the bottom at 12 m 
depth. 

Coscinasterias cafamaria was abundant above 12 m. 'lIenerupis and (jari were also abundant at 
this depth and Coscinasterias was frequently observed predating them. !Dosina was found in silty 
sediments below 12 m. Pecten ~iae, Patiridla rrgufaris, Sticfwpus moIli.s and hermit crabs were 
common at all depths. Hermit crabs were most abundant above 3 m. Large <fur6o smamgtfus were 
common to 6-7 m. Six JIlrcIi:UWris wdlingtonensis (25-30 cm length when crawling) were observed 
between 6-10 m depth on 12 September 1989. Two of these were copulating next to a 24 cm 
diameter orange spawn mass. One was observed feeding on (jnffitlisia. On 18 October 1989 a total 
of six J'tn:Iiid"orisspawn masses was observed at this site. JiUrina.utandlcaoccurred below 12 m depth, 
forming a dense bed below 18 m. 

Relatively low.- numbers of fish were observed at this site. The most abundant species were 
!Forsttrggion fapiffum, Paraperris c:ot1zs and 9{ptofafJrus uMotus. !Forsterygkm flavorrigrum was common in 
dead J4.trina at 21 m. Three species, (jraframicfr.tfty nufiata, an unidentified tripterygiid (?qrahamina 
sp.) and two juvenile <f~ sp. were found beneath a sheet of corrugated iron at 11 m. 

3. Mouth of Governor's Bay, Queen Charlotte Sound (S 410 15.9' E 1730 58') 

Didier (1995b) surveyed this site on 26 April 1995. Two divers searched an area at the mouth of 
the bay between 15 m depth and the shoreline of the headland separating it from Ngakuta Bay. 
Three egg cases were observed between 6-15 m depth. Above 9 m the substrate was silty 
gravelly sand. From 9-12 m depth the substrate was silty sand with gravel patches. Patches of 
unidentified red algae occurred throughout this depth zone. Below 13.6 m the substrate was 
firm shellY mud. There was a sparse epifauna dominated by Atrina. 

4. The headland separating Governors and Ngakuta Bays, Grove Arm, Queen Charlotte Sound 
(MSS Site 38 - S 41° 15.9' E 1730 57.9') 

On 14 September 1989 a 100 m transect line was run directly off the point Six Caflorfrincfws egg 
cases were observed at 15 m depth. On 26 April 1995 at 9 fertile and a smaller number of hatched 
eggs were observed between 9-13.6 m depth on sand near patches of Lenormandia chauvini. 

Su6strate: 

A shallow rock platform extends approximately 10-15m off the point Depth at the edge of the 
platform is 2 m. From here the rock drops almost vertically to 6 m depth. Pockets of sediment and 
drift shell (mainly J4.uCac0mya, %yti£us and 'lIenerupis) are found on the platform but exposed rock 
predominates. Between 6-12 m depth the bottom consists of firm muddy shell gravel, with a 
significant large pebble (16-64 mm) fraction at the base of the rock scarp. A thick layer of coralline 
encrusted shell covered the surface of the sediment from 6-10 m depth. Below 12 m depth the 
sediment is fmn shelly mud. 
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fMytifus eaufis aoteanus and .JW£acomya aUr maoriarw form mixed aggregations in the intertidal. Cora1'fina 
ofjic.inafis and Cgstopfwra tmufasa occur near low water. Subtidally a dense stand of Carpopliyflum 
.fTqposumextended from low water to the base of the scarp at 6 m depth. Between 10-12 m and 12-
15 m depth the sediment was covered with discrete bands of (jriffithsia sp. and LtnoT'l1UlJUfia cliauvini 
respectively. The algae composing each band appeared to be unattached. Cover exceeded 50%. 

Over the sediment unidentified sponges were common at all depths but were most abundant 
above 9 m. A single Ceriantfws sp. was observed between 13-15 m on the 26 April 1995. The 
serpulid tubeworm (jaftdaria fiystri:( was common on drift shell at all depths. Hermit crabs were 
common between 6-9 m. A single spider crab ?{ptomitftrwc sp. was observed at 9 m. Common 
molluscs were 'Trochus tiaratus, 'Tumo smaragaus, !MaoriwCpus roseus, Penion sufcatus, Pema cmwCicu£us, 
!MoaioCarca impacta and small Pecten rwva.eufmufiat. Jif.trina.ufatufica was present in low numbers. The 
echinoderms Patirit1la regufaris, Coscinastt.rias cafamaria, 'Evuliinus cftforot:i.cus, Psetuf'.ecfmius afbodnctus and 
sticliopus moIli.s were common. The solitary ascidian Cnemitfocatpa 6iconwata was abundant on drift 
shell. 

'J{gtoCafnus cditfotus was abundant at all depths. Paropercis coUas occurred between 6-15 m. A single 
!Diptwusegg case was observed at 12 m depth in 1989. An adult !Diptwus nasutus was seen in 1995. 

5. Takaputira Point to the first moorings towards Momorangi Point, Grove Arm, Queen 
Charlotte Sound (S 41'16.1' E 173' 57:2') 

.Nt', 
~" 
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An Apollo dive scooter was used to search for Co1Iorftindius egg cases on 26 April 1995. Depths egg 
cases were observed at were: 

• <, 
8m 

• 9.4 m - collected 

• lO.9m 

• 10.9 m - about 3m from previous case, collected 

• 145 m 

• 9.7 m - collected 

Total duration of the dive was 26 minutes. Maximum depth was 15.7m. Visibility was 3-4 m. 

Between 8-14.5 m depth the bottom consisted of coarse silty shelly sand, covered with pebbles, 
granules and broken shell (all heavily encrusted with crustose coralline algae). There was a large 
amount of .f{trlna and Perrw shell in the drift. Below 15 m depth the substrate was soft mud. 

Conspicuous 6entfws: 

Between 9-12 m the bottom was covered with large amounts of unattached !JIomwsira 6anK:lii and 
Oxfiumgrcscik. Below 15 m the. substrate was covered with dense Lt1lCT7TUltUfiadiauvini. 

Conspicuous invertebrates recorded between 8-145 m were 'Tumo smaragaus, !MaoricoCpus roseus, 
CnemUfocarpa 6iconwata, PatWffa rrgufaris, Cosci.nastt.rias, Paguristes setosus, Pagurus sp., Cryptocondius 
porosus, 'Trodius taiaratus, Pectt.n rwva.eufan.t£ilu, .9I.trina uianiica and very large Perrw cana£icU£US .. 
Occasional 'Evec.l1i.nus diforoticus and one very large .9I.p1iefoaoris factuosa were also seen. 

Spotties ('J{gtoCafnus cditfotus) were common. The only other fish observed was a large triplefin 
(7 (jraliamina sp.). Single !Diptwus egg cases were seen at 11.2 m and 11.8 m depth. 
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6. First two embayments on the western side of Lochmara Bay, Queen Charlotte Sound 
(41-14'29"S 173-S9'47"E) 

This site was surveyed using a dive scooter on 28 April 1995. Two hatched egg cases were 
observed at 14.2 m and 16.7 m depth in the first bay. The egg case at 16.7 m depth had recently 
hatched. In the second bay egg cases were observed at 15.4 m, 18 m, 18.5 m and 14.8 m depth. All 
had been deposited on Lt.1f01T1UU'IdIa. cIiau.vini and were recently laid. Dive duration was 40 minutes. 
Maximum depth was 24 m. Horizontal visibility was 4-5 m. Didier (1995b) subsequently collected 
seven egg cases containing embryos at early stages of development from this site. 

SuEstrate: 

The bottom of the flfst bay consisted of silty sheIly sand covered with pebbles and a smaller amount 
of small cobbles and broken shell (all heavily encrusted with coralline crusts) to a depth of about 15 
m. At this depth sand graded into frrm shelly mud. In the second bay the substrate changed from 
gravel near shore, to shell rubble with clumps of tunicates and serpulid tube worms, to silty sand 
at 12 m depth. Rocky outcrops extended to at least 18 m depth between the bays. These outcrops 
were partially covered by coarse sheIly sand. 

Conspicuous 6tntfws: 

Relatively few epifaunal species were observed between 14.2 - 16.7 m depth in the flfSt bay. Small 
patches of Lt.1UI171Ill1Ufia cIiau:vini were common. Invertebrates included an !il.trina bed co~encing at 
about 13.6 m depth, mysids, Pseutkdii.nus a£6ocinc"" Coscinasterias cafamaria, terebellids, CnmrUfocmpa 
6icornua"" Mnoricdpus rostUS and Pecten ~ The exposed surfaces of the outcrops 
observed between the bays were devoid of algae but were encrusted with qaUoraria fIystrbv !Mania 
ufamfica, hydroids and several species of unidentified sponge. In the second bay an extensive 

. ..u1lOT77ltl.lUfiabed completely covered the bottom between 12 m and about 19.7 m depth. In places it 
extended below 21 m. Beneath the .Lt.rwrmarufio. there was a dense bed of cfiaetoptmts sp. Jiltrina 
occurred below the ..uTlOTTTlQ.ruUa bed. 
:F1Sft: 

. Spotties (9{gtoCa6tus ufitfotus) were seen at all depths. An unidentified Triptrerygiid (?qrahaminasp.) 
was very common amongst Jiltrina in the flfst bay. Also seen in the first bay were one southern pig 
fish (CongiopOtius ftucopaeci£us) and one female Vipturus nasutus (13.9 m). Large numbers of spotties, 
~orsterygion varium and some juvenile tarakihi (~ttUUfac.tgCus macroptmts) were seen around the rock 
outcrops. Blue cod were expected around these but none were seen. 

7. Eastern side of the mouth of Lochmara Bay, Queen Charlotte Sound (41- 14.4' S 174- 0.4S' 
E) 

Didier (l995b) surveyed this site on 28 April 1995. Four egg cases were observed between 15-
19.7 m depth. All were empty. The substrate was mostly silty rock and shell rubble, with a few 
sand patches. Algae were uncommon. Solitary ascidians and Atrina zelandica were abundant. 

8. Double Cove, Queen Charlotte Sound (MSS Site 48 - 41-14.1' S 174-1.0' E) 

A single empty CalTorfiincnusegg case was observed at 21 m depth on 19 September 1989. 

SuDstratt:. 

ShelIy, sandy mud between 15-21 m. 

Conspicuous Dentfws: 

Dense Jiltrina uUuufica bed with colonies of qaUofaria ftystrbc: CntmUUxarpa 6iconwata was abundant. 
Other species recorded included large terebellids, 'Irocfrus tairatus, :MamicoCpus roseus, Pecten 
1UJV=fatufiat, hermit crabs, Terr.Dratdlo. sp., Coscinasttrias cafamaria, Patiridfa rrgufaris and 'Evecftinus 
cfrforoticus. 
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9{sJtofafm.ts ufitfotus, !Jorsterygion vari.um, !f. fapilIum and 9{sJtodinops s~ntatus. 

9. Torea Bay, Queen Charlotte Sound (MSS Site 51- 41-12.7' S 174- 1.9' E) 

Three CaIlorNindiusegg cases were observed at 4m depth on 29 September 1989. 

SuDstrate.: 

HAMRO-20075 
17 April 2000 

Fine sand overlying gravel immediately below low water. The silt fraction increases with depth and 
distance from the shore. At a distance of approximately 150 m from the head of the bay the bottom 
consisted of soft shelly mud with patches of cobbles and pebbles. 

Conspicuous in:verte.6ratts: 

Jiltrina common up to low water. Pagurus 1tO'CIi.ufantfU, Patiridl'a regu£aris, Coscinasterias cafamari.a and 
Stidiopus mdlis also abundant Other species recorded were 'Turoo smaragaus, ComindIa atfspersa, Cfiione 
stutdifJuryi. Pecten 1UJfI(Jt.U{arulitu, 'Tzastrea cfrifensis, Pema cana£ic.u[us, lIenerupis Cm;gitIerti and (jari sumgeri.. 

!f'lS!i. specits: 

!Aftfricktta /osteri. 9{ptd'abrus ulUfotus and (jenyagnus ~tcygius. 

10. .. '1\.': ·Kaipakirikiri Bay, Queen Charlotte Sound (MSS Site 53 - 41-12.7' S 174- 2.9' E) 
, ! 

.:: Eleven CafIcrfWtcfuJs egg cases were observed between 4.0-7.5 m depth at the head of the bay on 28 
September 1989. All appeared to contain embryos. Six Cafl'orfrincfru egg cases were observed 
between 15-21 m on 30 December 1992 during a dive close to the point on the eastern side of bay. 

~.- ... '!-
•. SU6strate.: 

Below low water at the head of the bay the bottom consists of fine silty sand and patches of cobbles 
to approximately 5 m. Below 5 m the substrate changed to muddy sand and shell, and patches of 
mud. In places the bottom was covered with numerous sticks and small branches of trees. 

On the eastern side of the bay a steep rubble bank extends to between 6-9 m depth. Below 
this the bottom consists of coarse silty sand with a large amount of large pebbles and small cobbles 
to at least 21 m. 

Conspicuous 6entfws: 

At the head of the bay Jiltrina .ufatufica was common as shallow as 1 m below low water. Infaunal 
bivalves noted in fine sand above 5 m were 'Tawera spissa, 'J/enerupis ~rti, ~osinia stWrosea, !Mactra 
sp. and 'l3assina yate.i. Epifaunal species included avaapes catliarus, Pagwus spinufimanuS, 9{sJtomi.t/ira;Jc 
mbwr, Pecten nova.e..ufarufiae, Patiridl'a regu£aris, Coscinasterias cafamaria and Stidiopus moffis. 

9f!otfryris sp. B.I¥i Jiltrina uf.atu{ica were abundant below 18 m. The 9f!otflyris were attached to 
small shell fragmentS-and pebbles. CnemUfocarpa 6iwrnuata was abundant at all depths. Protufa 
6ispira{is and small Pecten novaeufatu£i.ae were common. Other species included Stidiopus moffis, 
Coscinasterias ca!ama:ria, 'Evecfurius diforoticus, Psetufediinus a£6ocincta, Patiridl'a rtguf.aris, an orange-brown 
sponge with tubular oscula (?'1(aspatiasp.) and (jalWCaria/iy5tri.t,colonies. 

!f'lSlispedt.s: 

!Jorsterygion fapi££um. !J. jfavonignun, Parapercis cdias, 9{sJtofafm.ts ufitfotus and Pdotretis fowUatus. 
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11. Western arm of Kumutoto Bay, Queen Charlotte Sound (Site 54 - 41-12.5' S 174- 3.7' E) 

On 29 September 1989 two divers snorkelled the head of this arm. Two recorded CafWrfUn.cliusegg 
cases were observed on pebbles at about 6 m depth, and another six on sand below 9 m. On 5 June 
1990 two SCUBA divers collected 12 egg cases between 6-9 m depth during a 20 minute dive. On 
30 December 1992 I observed numerous egg cases between 9-12 m depth during a recreational 
SCUBA dive. 

Su6strote: 

The intertidal at the head of the ann is paved with cobbles. Below low water the sediment is 
covered with pebbles to a depth of approximately 9 m. Below 9 m the pebbles give way to coarse 
silty sand which grades into sandy mud at approximately 12 m. The sides of the arm are covered by 
rubble to a depth of approximately 6.0-8.0 m, with coarse silty sand below this. 

Conspicuous 6entlios: 

Pecten 1WVae.ufatufiae, PatiJidfa rrgufa:ris and the solitary ascidian Cnemitfocarpa 6iamutata were common 
to abundant <Iur6o smaragcfus was common immediately below the rubble bank, and in areas where 
the sediment was covered with pebbles. 

rlSfispecits: 

'DiptunlS 1IaSUtus, fMgCio6atis tenuicmu£atus, Conger fJe~ Ousioperca fepitfoptera. !Jor.sttrygian fJainun, !J. 
fapiflwn and 'J{ptofaDrus uLUfotus. 

12. Eastern ann of Kumutoto Bay, Queen Charlotte Sound (MSS Site 55 - 41° 12.5' S 174- 4.2' 
E) 

On 28 September 1989 eight Cafl'orfiindiusegg cases were observed between 7.5 - 9 m depth by two 
divers snorkelling the head of the arm. On 29 April 1995 I used a dive scooter to search haphazardly 

. for egg cases during a 30 minute SCUBA dive at the head of the bay. My observations were as 
follows: 

• 1 egg case at 7 m depth; 
• 1 pair of egg cases at 7.3 m depth; 
• 2 egg cases (not a pair) at 7.6 m depth; 
• 7 egg cases within a 3 m radius at 7.9 m depth, not all containing embryos; 
• 1 hatched and 1 live egg case at 8 m depth; 
• 3 hatched egg cases at 8 m depth; 
• 1 egg case at 8.5 m depth; 
• 1 live and 1 empty egg case at 8.8 m depth; 
• 2 empty egg cases at 9 m depth; 
• 1 empty egg case at 10.6 m depth. 

The average depth at which these egg cases were encountered was 8 m. In some places the egg 
cases appeared to have been disturbed. Several older egg cases were tipped on their sides or up­
ended and partially buried. These did not contain embryos. On 22<November 1999 I counted egg 
cases in four haphazardly placed 50 x 4 m transects. The results are given in Table 1. Egg cases 
were located between 6.2 - 11 m depth. The deepest unhatched egg case was observed at 11 m. 
Egg cases were deposited on silty sand. Near the sides of the bay this was covered by a pebble and 
shell lag. In transect 3 a live near term embryo was found in a highly eroded egg case. This egg 
case consisted of little more than the central spindle and tail sheath. It was coloured dark brown and 
encrusted with small serpulid tubeworms. No recently deposited egg cases were observed. 
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Table 1. Elephant fish egg cases recorded in 50 x 4 m transects in Kumutoto Bay. Queen 
Charlotte Sound. November 1999. 

Transect Depth range Unhatched egg Hatched egg Hatched and eroded 
(m) cases cases egg cases 

1 6.8-7.5 3 12 -
2 6.8-11 5 2 1 
3 5.4-10.7 2 12 4 
4 3.8-8.1 - 1 -

Su6stratt: 

The western side of the arm is steep. and ringed by an intertidal rock scarp. Below low water a 
rubble bank extends down to approximately 6.0-8.0 m. Patches of cobbles also occurred below this. 
The intertidal at the head of the arm is paved with cobbles and pebbles. A sandy beach is situated 
on the eastern side of the arm approximately two thirds of the way in. Fine clean sand extends to a 
depth of approximately 5.0-6.0 m (no CoIIorftindiusegg cases observed here in 1989). Either side of 
this there is an intertidal rock scarp. Boulders and cobbles extend to approximately 6.0 m. Towards 
the head of the arm these drop onto fmn shelly mud. 

At 8.2 m depth at the head of the arm the bottom consisted of fmn shelly sand, with cobbles 
and boulders covering approximately 10% of the surface. Percentage cover of drift shell (including 
Pecttn, 9rlaoricopus and Zenatia), was less than 10%. At 7.6 m depth on the eastern side of this cove 
the cover of gravel and broken shell exceeded 50%. Below 15 m depth the substrate was 
predominantly shelly mud and gravel. . 

Conspiawus 6tntl1os: 

At the head of the arm the fmely branched red alga Cmzmium apicufa.tum. was conUnon between 7.6 -
9 m depth. Percentage cover was less than 10%. Jttrina ufatuf:ica was the dominant 
invertebrate species. Its density increased with depth. and it formed a dense bed below 8.5 m . 
Other common species were Pecun 1WVaatiatutuu, Patiridla regufaris, CoscinasUrias cafa.maria. Sticfwpus 
molEs and Cttmtiifocarpa 6icomuata. PIiy(focfuutopurus socio£is was present at low densities. There were 
also occasional qaUdariaflystri:ccolonies between 9-15 m. " 

9{gtofa6rus cdUfotus and !Forsterygion fapi1Ium were common. No other species were observed. 

13. AUport's Island, Queen Charlotte Sound (MSS Sites 57 & 58 - 41- 14.5' S 174- 3.4' E; 41-
14.2' S 174- 3.4' E) 

One CoIIorftindius egg case was observed on the southern side of the island (MSS Site 57) on 22 
November 1989 (note: three divers. duration 50 minutes. no more than half of this time was spent in 
potential CoIIorftindiusspawning habitat). On 22 November 1989 and 29 April 1995 two dives were 
conducted halfway along the northern side of the island (MSS Site 58). No CaO:orfi:i.nCnu egg cases 
were seen on either of these dives. Maximum depth was 24 m. 

MSS Site 57 

Su6stratt: 

Rock outcrops predominate to a depth of 9 m. These broken by gutters filled with coarse sand and 
cobbles. Below this muddy shelly sand extends to at least 18 m depth. Between 9-15 m percentage 
cover of pebbles and broken shell exceeds 50%. 

Pebbles and broken shell were heavily encrusted with coralline algae. No other species of algae 
were recorded between 9-18 m. 
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Pecten tUnJaaeCarufUu, %aoricoCpus roseus, hennit crabs and CnemUf.ocmpa 6icornuata were abundant. 
Other common species were sponges, Psezufecliinus af6ocinctus, 'Brand1ioma serratifJrancftis, qa£eoCaria 
hys~ !if.trina ufarufica, Coscinasterias ca£amaria, PatUidfa regufaris and Sticfwpus nwffis. Clumps of 
serpulids were common-abundant. Species present in low numbers were '£ve.cfr:itws di£oroticus, 
.9/u£acmnya ater maorianus, 'Tere6ratdfa sp. and PectUtaria austra£is. 

The only common species between 9-18 m depth was 9{gtoCa6rus ce.Wfotus. !Forsterygionfo.vonigrum 
was observed between 15-18 m, and 9{gtocEn.ops segmentatus was common between 9-12 m. Single 
individuals of 9If!mtufactyCus tttaCropttrus and CongWpodus Ceu.copaecifus were observed at 12 m and 15 m 
respectively. Two 1>ipturussp. egg cases were seen. 

MSS Site 58 

Su6strate: 

The bottom shelves very steeply. Outcropping and broken rock is the predominant substrate above 
9 m depth, and occurs to at least 15 m depth. Below 9 m coarse sand predominates. This becomes 
increasingly silty with depth and grades into muddy sand at 18 m. Sandy mud begins at 22.7-24 m 
depth. 

Conspiawus 6ent:lios: 

Rock encrusted with coralline crusts, spirorbids, qa£eofaria, !Monia and CnemUfocarpa. Almost no 
macroalgae, occasional Carpopfzyffum fo.;awsum plants the only exception. Between 12-21 m depth 
there are numerous qafeoCaria colonies. A single Ceriantlius sp. was observed at 21 m. CnernUfocarpa 

> ' • and Pecttn were common. Occasional .9l.trina, '£ve.cfr:itws and Psezufecliinus af6ocincta. Jil.trina increases in 
abundance with depth. Single large Pema seen. 

Four live 'Dipturus egg cases were' seen between 22 - 24, m. 9{gtoCa6rus cdU£otus and !Forsttrygion 
jTavonigrum were common. 

14. Penzance Bay, Tennyson Inlet, Pelorus Sound (MSS Site 231- 41· 5.2' S, 173· 46' E) 

A small number of CafUnfiincfru.s egg cases were observed between 6-9 m depth at the head of the 
bay on 16 January 1990. 

Su6stratt: 

Broken rock was the predominant substrate on the sides of the bay. Below 3 m depth there were 
large patches of shelly sand amongst the rock. The floor of the bay was covered with silty gravel. 

Conspiawus 6ent:lios: 

The benthos was sparse. No algae were recorded over the floor of the bay. The epifauna consisted 
of occasional unidentified sponges, !if.trina.ufatu{ica, 'Iur6o smaragaus, Coscinasterias caCamaria, 'Eve.cfr:itws 
cIi1oroticus and Sticfwpus nwffis. 

The only fish observed was a small Parapercis cofias at a depth of 10-12 m. 

10 
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15. Elaine Bay, Tennyson Inlet, Pelorus Sound (MSS 232 - 41- 3.4' S 173- 47' E; 41- 3' S 173-
46.8' E) 

On 17 January 1990 a single CafforfUncfws egg case was observed on the south side of the bay about 
400 m inside Red Point (MSS Site 232). No depth was recorded. On 2 January 1999 I observed 
one hatched and one unhatched egg case between 9-12 m depth during a 30 minute SCUBA dive 
just inside the point on the northern side of the bay. I also snorkelled a small shelf located off the 
small cove 450 m inside the bay and observed two more unhatched egg cases at about 9 m depth. 

At MSS 232 the substrate consisted of pebbles, cobbles and silty shelly sand to 7.6 m depth, pebbles 
and silty shelly sand between 7.6-11.5 m, muddy shelly sand and drift (jCycymeris faticostata valves 
between 11.5-13.6 m and sandy mud and drift shell from 13.6-18 m. The bottom inside the point 
on the northern side of the bay shelves steeply away from the shore. Cobbles, boulders and 
outcropping rock predominate to between 9-10.6 m depth. Below this the substrate consisted of 
coarse silty sand to at least 12 m depth. 

Con.spiawus 6e.ntIios: 

At MSS 232 jlfaptos aaptosl 'Turbo stIUl1Tl£Jtfusl Comi.nd£a cufspe.rsa and the solitary ascidian CtumidOc.arpa 
6icomuata were dominant between 7.6-11.5 m depth. Other species included 'TrocIius tiaratusl 

9tlaoricoCpus rosws1 Putm ~I Co.scinasterias cafatttaria. 'EfJe.cfrinus cIiU:mJt:ialSl Stichopus molEs and 
Patiridlaregufari.s. The small brown alga ~ 6ullOsusoccurred from 11.5-18 m depth but did 
not form an extensive cover. The dominant invertebrates below 11.5 m were .f,l aaptos, tubeworms 
(ChaeWptmls sp.) and JUrina ufatufica. Other species included unidentified sponges, 'I. tiaratusl Mo 
rosws1 P. ~I C. ca£amaria, 'E. cIif.oroticusl S. moras and 'Te.rWratdTa sp. No macroalgae were 

~ .. '~' observed on the northern side of the bay. No other observations of the benthos were made at this 
'~'" site. . ... , 

Fish were uncommon at both sites. Those recorded were 9{!.matfactyCus ~optt1US1 9{9tofafnus 
.4' ~~ and Pampe.rcis cofias. 

16. Camel Point, Tawhitinui Reach, Pelorus Sound (Site 237 - 41-1.9' S 173- 48.6' E) 

Two CaIIorIiindiusegg cases were observed between 13.6-18 m depth on 13 January 1990. 

Substratt: 

Coarse, clean shelly sand to 13.6 m. Silt fraction and percentage cover of drift shell increasing with 
depth. Coarse muddy shelly sand at 18 m with high percentage cover of empty (jCgcymeris faticostata 
valves. Occasional cobbles and pebbles. 

Conspicuous 6e.ntfws: 

Patches of Cau£erpa ge.minata at 13.6 m. Microalgal film covering surface of sediment. .9ltrlna 
uUuufica was common at 18 m depth. Epifauna sparse otherwise. Occasional Puttn novae.ufatufiael 

'£vecIii.nus cIifcroticus, Coscinatuias cafamaria, Sticfwpus moras and 'Ttre.6ratdTa sp. Single knobbed whelk 
(Pe.ni.ontfifatatus) observed at 18 m. Infaunal bivalves (jatistangenand <Iawem spissa common. 

Occasional 'J{gtofafnus u1Ufotus and a single :JUmerocoetts monopterygius. 

II 



17. Canoe Bay, Pelorus Sound (41· 1.5' S 173· 47.8' E) 
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This site was dived by Didier (l995b). Three egg cases were observed at a site on the northern 
side of the bay on 27 April 1995. 

18. Savill Bay, Pelorus Sound (41· 1.2' S 173· 46.7' E) 

This site was dived by Didier (l995b). Egg cases were not as abundant as in Game Bay. About 
50 were observed between 6-12 m depth. About half of these had hatched. Four of the five egg 
cases collected contained decomposing eggs. The remaining one was empty. The substrate was 
predominantly gravel and fine sand. Patches of unidentified red algae were common. 

19. Game Bay, Pelorus Sound (MSS Site 239 - 41· 0.5' S 173· 47.1' E) 

Large numbers of CalJmfrinchusegg cases were observed between 4.2-13.6 m depth during January 
and June 1990 and on 27 April 1995. On the southern side of the bay egg cases were most 
abundant between 10-11 m depth. 

Su6strate: 

On the southern side of the bay cobbles are the predominant substrate to about 7.6 m depth. Below 
this pebbles cover coarse silty shelly sand to about 12 m depth. Between 12-16.6 m the bottom 
consists of shelly mud with small amounts of cobble and intact shell. Below 16.6 m the bottom is 
composed of soft mud. On the northern side of the bay the rubble bank drops abruptly onto a broad 
area of coarse clean sand at about 5-6 m depth. This grades into silty sand between 9-12 m. At the 
head of the bay there is an extensive area of fine clean sand immediately below low water. 

Conspicuous 6entfws: 

There was little macroalgal growth inside the bay. Pebbles and drift shell below 7.6 m were heavily 
encrusted with crustose coralline algae. 

The dominant, invertebrates between 7.6-12 m on the southern side of the bay were 
Cliaetopterus sp., '.Pfiyflocfrattopterus socialis, (jakoCaria frgstri:v 'Tumo smaragdus, 'Trrxhus tiamtus, %wricolpus 
roseus, (jari stangeri, patiridla rr,guftuis, Coscinasterias ca!amaria. '£vediinus diforoticus, 'Ier&ratdla sp., 
CnemUfocarpa 6icornuata and Pyum camea. Other species included occasional sponges (Jifru:ori1ia afata), 
~ ufatu!ica, Pentagonaster pufdieffus and compound ascidians. Epibenthic invertebrates were 
sparse between 12-16.6 m. Small clusters of CnemUfocarpa 6icornuata and !MooriwCpus roseus were 
observed. Small compound ascidians were sometimes associated with these. A small pagurid, 
JWstraferr.7TUlS sp. (?fjrKp.), was common. Below 16.6 m depth no epibenthic species were recorded 
due to the poor visibility. 

Trochus tairatus, Cominella adspersa, Myadora striata, Chione stutchburyi and Pagurus 
novizelandiae dominate the shallow fine sand habitat at the head of the bay. Other species include 
~ ufand'ica and Paguristes setosus. The only epibenthic species recorded from coarse sand 
substrates on the northern side of the bay was a single ~ welli.ngtonensis. (jfycymeris faticostata 
and (jan stattgen appeared to be the dominant infaunal species. . 

rlSfispeci.es: 

The only fish observed on the southern side of the bay were a large 9t£gfUJ6atis tenuicautfatus, and low 
numbers of '1{9tofa6rus cdUfotus. '1{9tofa6rus, P~a sca6er and Paropercis cot1as occurred close to the base 
of the rubble bank on the northern side of the bay. 
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20. Cissy Bay, HalIam Cove, Pelorus Sound (MSS Site 241- 40- 59.4' S 173- 49.5' E) 
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A single empty CafforfU.ncfwsegg case was observed at 10.6 m depth on 9 January 1990. 

SuDstratl: 

The bottom between 9-12 m consisted of coarse silty shelly sand with a cover of fragmented 
serpulid tubes, shells and small pebbles. 

Conspicuous 6entfios: 

No macroalgae were observed. The dominant invertebrates included CfuutopteTus sp., tJ3randiiomma 
surati6randiis, 'Irocfms tairatus, Paguristes setosus, Pagwus traversi., Patiri&'a regufaris, 'Evediinus c/iWrotic.us 
and CntmitWcarpa 6iccmw.ata. Other species included three unidentified sponges, small clumps of 
qakofaria ftystri:v Pomatoaros turatwrJae and !Mm£ioCmra impacta. tJ3uccinu£um sp., Xyme.ne. amDitJuus, 
"Pagwus".spi.nu1imanus, ~minor, 'IerefJratdla sp. and Coscinasterias ca£amaria. 

!FlSlispedts: 

No fish were seen below 6 m. 

21. Te Towaka Bay, HalIam Cove, Pelorus Sound (MSS Site 242 - 4Qe 59.7' S 173- 50' E) 

Two empty Ca1lorIiindiusegg cases were observed at 9-10.6 m depth on 9 January 1990. 

SuDstratl: 

Finn muddy sand between 9 - 15 m depth, with less than 10% cover of small cobbles, pebbles and 
drift shell. 

Conspicuous 6entfios: 
" 

Algae covered about 20 % of the substrate. These were mainly finely branched red species with a 
small amount of Cod1u.mgrrzdfe and .!tsperococcus 6uffosus. 

The dominant invertebrates were Jttrina .ufan4ica,. 'Irodius tairatus, Paguristes setosus and 
CntmUUxarpa 6icornuata. Other species included three unidentified species of sponge, small clumps 
of Pomatoaros turatwrJae and qakofaria ligstrbv tJ3randiiomma serrati6randiis, 'Iur60 smarogaus, Coo/(ja 
sufcata, ComineIIa tufspersa, Xymtnt amDitJuus, 9rfa0ric0{pus rosws, Pecten 7U1fJCltUfcuutlat, JWstrafuemus /ijrKji. 
9{gtami~ minor, 'Tere6ratdla sangui.nea. Patitiella regufaris, Coscinasterias ~ 'Evecfrinus c/iWrotic.us, 
and an unidentified apricot coloured compound ascidian. 

!FlSlispedts: 

qraftami.clitfty nuliata, qroliamina sp. and P~ sca6er. '.Diptun/s egg cases were abundant below 12 m 
depth. 

DISCUSSION 

Ca!IorIiincfw.s miOU egg cases were observed at 21 inner sound locations. In Queen Charlotte Sound 
spawning occurs discontinuously along the southern shoreline of Grove Arm between Wedge Point (S 410 

155' E 1740 05') and Momorangi Point (S 410 16.1' E 1730 57.2'), at the mouth of Lochmara Bay, at the 
head of Torea Bay, in Kaipakirikiri Bay, Kumutoto Bay and occasionally at Allport's Island and in Double 
Cove. Along the southern shoreline of Grove Arm the most important spawning sites observed were 
located off the beach 200 m west of Wedge Point, along the western side of the reef extending off Iwirua 
Point and off the headlands either side of Ngakuta Bay. Anecdotal records of elephant fish being caught in 
set and drag nets in Ngakuta Bay suggest spawning may also occur there. Unfortunately no survey dives 
were conducted inside the bay itself. The most important CalforI'rinckts spawning sites identified in Queen 
Charlotte Sound to date are located in Kaipakirikiri and Kumutoto Bays. Both of these bays appear to have 
the highest egg case densities and largest areas of spawning habitat However as only one shallow snorkel 
dive was conducted in Torea Bay this area may also contain important spawning sites. In Pelorus Sound 
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spawning occurs along the western shoreline of Tennyson Inlet from Penzance Bay to Camel Point, and 
Canoe Bay, Savill Bay, Game Bay and Hallam Cove. Egg case densities at the Tennyson Inlet sites were 
low but spawning appears to occur wherever there is suitable habitat. Game and Savill Bays appear to 
have the highest egg case densities and largest area of spawning habitat found so far in Marlborough 
Sounds (Didier 1995b). Spawning appears to occur infrequently in Cissy and Te Towaka Bays, Hallam 
Cove. 

Little is known of the spawning behaviour of Cafforftincfws mifii.. Females probably deposit two 
eggs at a time and may spawn repeatedly through the breeding season (Didier 1994, 1995a, 1995b). In 
New Zealand egg cases are typically deposited on sand and mud substrates in water shallower than 30 m 
between November-March (Graham 1953; Gorman 1963; Coakley 1971; McClatchie & Lester 1994). The 
total number of eggs deposited by a female during the breeding season is unknown. In Marlborough 
Sounds elephant fish appear to migrate to well defined spawning areas. Repeat observations have shown 
these areas are used year after year. Substrate type appears to be more important than depth in determining 
the site of egg deposition. At 62% of the sites where substrate information was available (n = 20) egg cases 
were deposited on silty/muddy sand. Other spawning substrates included pebbles/gravel (20%), shelly 
mud (20%), soft mud (5%) and beds of Ltnormarufia duwvini (10%) (note: spawning usually occurred on 
more than one substrate type at a site). In Queen Charlotte Sound spawning depth ranged from 4 - 21m. 
In Pelorus Sound it ranged from 4.2 - 18 m. The lower limit of spawning was generally marked the 
transition from silty sand to soft mud. The exception being at Iwirua Point, Grove Arm where egg cases 
were most numerous on soft mud immediately below an extensive bed of Lt1tQ171la1U{ia. The upper limit of 
spawning generally marked the transition to coarser sediments and rock substrates. 

Elephant fish spawning probably occurs in Marlborough Sounds from December into June with 
embryo's hatching from August to November (Didier 1995b). Throughout development small slits in 
the egg capsule allow circulation of oxygenated water to the embryo. As the embryo grows the beating 
of its tail and gradual enlargement of the slits aid circulation (Didier 1995a). Anything that causes 
these slits to become blocked, such as accumulation of excess silt on the egg case, burial of the egg 
case or encrusting growth will kill the embryo. Elephant fish spawning areas in Marlborough Sounds 
are therefore vulnerable to increased siltation caused by. catchment development or. marine farming, 
marine dumping, trawling, dredging or any other, form of disturbance of the sea bed. Anchors, or 
recreational scallop dredging probably caused the disturbance and partial burial of egg cases noted in 

. Kumutoto Bay. Causes. of natural embryo mortality observed in Marlborough Sounds include 
_ . predation. by Evechinus· chloroticus (consumption of. egg cases observed' directly), predation by 

. molluscs.(indicatedtby whelk or. octopus drilling of egg capsules), and one.possible instance of fish 
predation (indicated by a tom and punctured egg,capsule). ,The cause of. death of the decomposing 
eggs collected at Iwirua Point and SaviIl Bay is unknown. These eggs may have been unfertile, or they 
may have been smothered by silt or killed by a pathogen. 
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.9lPPE!J.£'lJIX 1: 

Location of the sites dived during the Department of Conservation's 1989-1990 survey of subtidal 
habitats in Marlborougb Sounds. 
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4 Area and species summaries 



Figure 1: Summary of juvenile distributions from the North Island. SW, south west; 
NW, north west; Inner, inner shelf; Outer, outer shelf; Present, abundance 
not determined because of insufficient records 

Species SW NW Hauraki Gulf Bay of Plenty 
Inner Outer Inner Outer Inner Outer Inner Outer 

Present (literature or trawl data) + I 
Kaharoa abundance: Low ""'11111111111 1111 Moderate_ Hlgh_ 



Figure 2: Summary of juvenile distributions from the East coast North Island. Inner, 
inner shelf; Outer, outer shelf; Present, abundance not determined 
because of insufficient records 

Species East Cape Hawke Bay Wairarapa 
Inner Outer Inner Outer Inner Outer 

Probable (no fish measured) I ? I 

11111111111111111111 

Present (literature or trawl data) I + I 
Kaharoa abundance: Low Moderate _ High_ 
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Figure 3: Summary of juvenile distributions from the South Island. WC, west coast 
South Island; Ts/Gd, TasmanlGolden; N. Banks, North of Banks Peninsula 
S. Banks, South of Banks Penisnsula; Inner, inner shelf; Outer, outer shelf; 
Present, abundance not determined because of insufficient records 

Species WC N. Banks S. Banks 

Present (literature or trawl data) of- 1 

Kaharoa abundance: Low 11111111111111111111 Moderate _ High_ 

• J 



Figure 4: Summary of juvenile distributions from Southland and on the Chatham Rise. 

Species 

Inner, inner shelf; Outer, outer shelf; 3-600, upper slope, 6-800, mid-slope; 
Present, abundance not determined because of insufficient records; 

Survey, all by Tangaroa except for the Akebono Maru at the Chatham Is. 

Southland Chatham Rise Chatham Is. 
Inner Outer 3-600 Inner Outer 3-600 6-800 Inner Outer 

1111111111111111111 

IIIIIIIIIIIIIIIIIII!IIIIIIIIIIIIIIIIII 
1111111111111111111 

+ 

Probable (no fish measured) ? Present (literature or trawl data) 

Moderate .. High 

+ I 
Survey abundance: Low 11II111111111111111 -
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Figure 5: Summary of spawning, pupping or egg-laying distributions from the North 
Island. SW, south west; NW, north west; Inner, inner shelf; Outer, outer 
shelf; Possible, based on the distribution of young juveniles and adults 
and lack of gonad sampling; NO, not determined in this study 

Species SW NW Hauraki Gulf Bay of D'", ... " 
Inner Outer Inner Outer Inner Outer Inner Outer 

S 

111111111111111111 .• 1111111111111111111 

Possible ? Literature + 1 Spent S 

Ripe/Running ripe: Occasional 11111111111111111111 Common _ 



Figure 6: Summary of spawning, pup ping or egg-laying distributions from the 
south east coast of the North Island. Inner, inner shelf; Outer, outer 
shelf; Possible, based on the distribution of young juveniles and adults 
and lack of gonad sampling; ND, not determined in this study 

Species East Cape Hawke Bay Wairarapa 
Inner Outer Inner Outer Inner Outer 

Possible ? Literature + I Spent S 

Ripe/Running ripe: OccaSional 11111111 11 1111111111 Common _ 



Figure 7: Summary of spawning, pupping or egg-laying distributions from the South 
Island. WC, west coast; North, Tasman/Golden Bay and Marlborough Sounds 
N.Banks, Nth of Banks Peninsula; S.Banks, Canterbury/Otago; Inner, inner shelf; 
Outer, outer shelf; Possible, based on the distribution of young juveniles and 
adults and lack of gonad sampling; ND, not determined in this study 

Species WC Nth N.Banks S. Banks 
Inner Outer Inner Inner Outer Inner Outer 

11/1/11/11/11/1/1/1 ___ 1/1/11/1111111/1111_ 

1111111111111111111 1111111111111111111 

Possible ? 1 Literature +1 Spent S 

Ripe/Running ripe: Occasional I1111111111111111111 Common _ 
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Figure 8: Summary of spawning, pupping or egg-laying distributions from South land, 
the Chatham (Chat.) Rise, the Chatham Islands, and the Auckland Islands 
(Auck). Inner, inner shelf; Outer,outer shelf; slope, 3-600m; Possible, based 
on the distribution of young juveniles and adults and lack of gonad sampling; 
ND, not determined in this study 

Species 

Possible 

Ripe/Running ripe: 

South land Chat. Rise Chat.ls. Auck 
UUll"r ,Shelf Inner Outer Slope Shelf Slope Inner 

? Literature + I Spent S 

Occasional 1111111111111/111111 Common _ 


