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INTRODUCTION 

The Marine Reserve situated between Cape Rodney 
and Okakari Point on the north eastern coast of New 
Zealand was established in 1975. It was the first area in 
this country in which marine life was protected from all 
kinds of fishing and collecting. In the past this area 
was frequently visited by line and spear fishermen and it 
is not surprising that after only six years many fish 
species can now be found in high numbers when compared to 
similar areas of unprotected coastline. 

The Goat Island Bay area is becoming an increasingly 
popular diving spot where people can observe our rocky 
shore fishes in an undisturbed and natural environment. 
This interest has brought about the need to provide 
information for identification of the species present in 
the Reserve and also to describe the general features of 
their life cycle, ecology and behaviour. Much of the 
information on our local reef fish has been collected by 
biologists working at the Goat Island Bay Marine Laboratory, 
a research station of the University of Auckland. The aim 
of this booklet is not only to assemble this information 
in an easily accessable form, but also to point out the 
areas in which there is very little known in the hope 
that this will stimulate further work in the field of fish 
biology. Although attention is focused on the Marine 
Reserve, the information presented here is generally 
applicable to the shallow rocky reefs along the north 
eastern coast of New Zealand. 

This booklet is divided into three broad sections. 
The first section describes the location of the Reserve 
and the structure and distribution of the major subtidal 
and intertidal habitats. It includes an indication of the 
fish species an observer may expect to find in each habitat. 
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The second section deals with each fish species 
that has been recorded"in the Reserve. Preliminary 
information is given on the composition of the fish fauna 
in this area and the layout of this section, including 
notes on methods of fish classification and naming. 
Information on the general appearance, distinguishing 
features, distribution, diet and feeding behaviour and life 
history features of each species is arranged in a standard 
format so that the facts about each may be located easily. 
The chief characteristics of related groups of species 
(orders and families) are also given. 

In the final section several aspects of fish biology 
are considered under topic headings (e.g. form and function, 
ecology and behaviour and life history and reproduction) 
rather than species headings. This is designed to act as 
an aid to the understanding of some of the biological 
processess and terminolgy used in the previous section, and 
also to demonstrate how .species can be grouped together on 
the basis of ecological and behavioural characteristics 
they have in common rather than on the basis of structural 
similarities. 
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THE RESERVE 

The Cape Rodney to Okakari Point Marine Reserve extends along 
approximately 5km of coastline on the north eastern coast of New Zealand, 
about 90km north of Auckland (figure 1). The intertidal and subtidal 
regions from mean high water mark to 800m offshore are protected from 
fishing and other disturbances. 

This area, of approximately 550 hectares can be divided into a 
series of habitat types. A broad division is made between the intertidal 
and subtidal regions. Both can be further subdivided according to 
different physical and biological characteristics. The distribution of 
the major habitat types in the Reserve is indicated in figure 2. Sand 
and gravel covers by far the greatest area, accounting for about 370 
hectares or 67% of the total area of the Reserve. The subtidal rocky 
reef covers about 142 hectares (26% of the total area) and the intertidal 
rock platforms occupy about 38 hectares, 7% of the total area of the 
Reserve. 

Habitat structure, both physical and biological, is important in 
determining whether a fish settles into an area, and subsequently its 
chances of survival and successful reproduction. Thus, variations in 
the quality and quantity of food, shelter, breeding and settlement sites, 
the levels of competition and predation, and in the intertidal moisture, 
salinities, oxygen content and water temperatures affect the composition 
of fish communities. Each habitat type tends to support a characteristic 
fish fauna. 

The subtidal 
The subtidal region of the Reserve extends from the level of 

mean low water to depths of approximately 20m. Water temperatures range 
from a minimum of 13-15°C (August) to a maximum of 20-22°C (February) . 
This area is divided into six major habitat types; shallow broken rock, 
barren rock flats, turf flats, Ecklonia forest, deep reefs and sponge 
garden. These subdivisions essentially follow those made by Ayling (1978). 
Depth, topography and the presence or absence of the large brown 
laminarian alga Ecklonia vadiata, the common sea urchin, Evechinus 
chloroticus, the small turf-forming red alga, Corallina officinalis, and 
the finger and massive sponges were the main criteria used to distinguish 
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Figure 1: Map of New Zealand showing the location of the Marine Reserve. 



Figure 2: Cape Rodney to Okakari Point Marine Reserve - the distribution of the major subtidal and intertidal 
habitat types. 
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habitats. The rock flat, Ecklonia forest and shallow broken rock habitats 
occupy the greatest areas of the subtidal rocky reef (table 1). 

Table 1: Areas of the major subtidal habitat types in the Marine Reserve. 

Habitat type Approximate area Percentage of Percentage of 
(hectares) total Reserve area subtidal rocky reef 

Rock flats 44.13 8.04 31.4 
Ecklonia forest 41.98 7.64 29.8 
Shallow broken rock 31.17 5.68 22.2 
Turf flats 7.14 1.30 5.1 
Sponge garden 6.99 1.27 5.0 
Deep reefs 5.46 0.99 3.9 

SHALLOW BROKEN ROCK (SBR): 
This is the predominant habitat adjacent to the shoreline, extending 

to depths of 10m in some places. The topography is relatively complex 
as this habitat is composed of a mixture of large tumbled boulders, small 
rocks, cobbles and undulating bedrock. In the shallows the boulder tops 
are usually covered with mixed stands of Ecklonia vadiata, large brown 
fucoid algae of the genus Carpophyllum, other smaller brown algae, Sargassum 
sinclairii and Landshurgia querci folia, and the small soft red and green 
algae. These algaef are usually absent in the deeper ranges of this 
habitat (6-10m). The sea urchin, Evechinus chloroticus, is common in this 

2 
habitat at densities of 3-5 per m . 

This habitat supports the highest abundances and most diverse 
range of fishes. Paketi (Pseudolabrus celidotus) , hiwihiwi (Chironemus 
marmoratus), red moki (Cheilodactylus spectabilis) and sweep (Scorpis 
violaceus) are the most common by day and the bigeye (Pempheris adspersa) 

by night. These are also large numbers of the small and often secretive 
blennies, tripterygiids and clingfish to be found. This is the only area 
where the herbivorous fishes the parore (Girella tricuspidata), butterfish 
(Odax pullus), marblefish (Aplodactylus meandratus) and silver drummer 
(Kyphosus Sydney anus) are commonly found. 
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BARREN ROCK FLATS (RF) : 
The rock flats are areas of undulating bedrock where the grazing 

activities of the sea urchin, Evechinus chloroticus r has removed all the 
algae and most of the encrusting organisms. The rock surface is covered 
with a crustose coralline algae, giving the entire area the appearance of 
being painted pink. These barren areas usually occur beyond areas of 
shallow broken rock, at depths of 4-12m. The average urchin density is 

2 high, ranging between 5 and 10 urchins per m , but in patches densities 
2 may reach as much as 40 urchins per m . Large numbers of grazing gastropods 
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(average density 200 per m ) are also associated with this habitat. 

Fish are generally less abundant here compared to the shallow 
broken rock habitat, probably because both food and shelter are relatively 
scarce. The species typical of this habitat are the goatfish (Upeneichthys 
porosus),.snapper (Chrysophrys auratus), blue cod (Parapercis colias) and 
paketi (Pseudolahrus oelidotus). 

TURF FLATS (TF) : 
In water 6-16m deep where sea urchins are far less abundant, the 

dissected rock flat surfaces are covered with a turfing red alga, 
Corallina officinalis. Fine sand and sediment accumulates in this turf. 
The small mussel, Modiolus areolatus, and many species of finger and massive 
sponges are associated with this habitat. Urchin densities are low, 
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averaging 0.5-2.5 per m . 

Goatfish (Upeneichthys porosus) and young snapper (Chrysophrys 
auratus) are common in these areas; however, overall fish abundances are 
comparatively low. 

ECKLONIA FOREST (EF) : 
In deeper waters beyond the rock flat and turf flat habitats the 

common subtidal kelp, Ecklonia radiata, forms extensive forests. Depths 
range from 10-18m. Sponges, both massive and finger forms are also 
commonly found in this habitat. Urchins are almost completely absent 
within the forests, althouqh larae aaareaations may occur on the shoreward 
boundaries of this habitat. Urchins may araze into the forest, in some 
areas moving the border back up to 5m per year. 

Again fish are not generally abundant in this habitat. Paketi 
(Pseudolahrus oelidotus), goatfish (Upeneichthys porosus and 
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leatherjackets (Parika scaber) ̂are the most commonly observed. Large 
numbers of plankton feeding fish such as blue maomao (Scorpis violaceus), 
sweep (S.aequipinnis), two-spot demoiselles (Chromis dispilus) and 
butterfly perch (Caesioperca lepidoptera) are also found in mid water 
over the forests. 

Beyond the Ecklonia forests, in waters deeper than 16m a distinctive 
habitat is found. It is characterised by flat rock surfaces covered with 
a thick laye of sediment, and high densities of sponges. The area is 
visually dominated by the orange finger sponges, Raspalia topsenti and 
R.flaccida, which stand 10-30cm high, the large black massive sponge, 
Ancorina alata, and the small bright yellow clumps of Polymastia granulosa. 
Urchins are almost completely absent from this habitat. 

Goatfish, (Upeneichthys porosus) are the only fish that commonly 
inhabit this area. At certain times of the year large numbers of juvenile 
snapper (Chrysophrys auratus) and blue cod (Parapercis colias) may be 

Areas of large tumbled boulders occur in waters greater than 18m 
deep at the bases of the more steeply sloping reefs. This habitat type 
is found mainly on the seaward side of Goat Island and at a few localities 
along the coast. On these deep reefs the urchin, Evechinus chloroticus 
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is relatively uncommon, with average densities of 0.5 per m . A few 
clumps of the kelp, Ecklonia radiata, are present. This habitat is 
dominated by the massive sponges, Ancorina alata and Cliona aetata, 
encrusting sponges, ascidians and polyzoans. 

Fish are abundant in this habitat, particularly the leatherjackets 
{Parika scaber) and goatfish {Upeneichthys porosus). Red moki 
(Cheilodactylus spectabilis) and porae (C.douglasi) are also common. The 
demoiselles (Chromis dispilus) , butterfly perch (Caesioperca lepidoptera) 
and blue maomao (Scorpis violaceus) are also usually seen in the waters 
above the deep reefs 

The last three deepwater habitats are the regions where the 
typically deep water fish such as red cod (Physiculus bachus) , scarlet 
wrasses (Pseudolabrus miles) and redbanded perch (EllerkeIdia^hUntii) are 
usually found. 
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The ..intertidal 
This region extends between the levels of the high and low spring 

tides. Fish are generally restricted to the rocky platforms where 
tidepools form at low tide. However, one species, the rockfish 
(Acanthoclinus quadridactylus) , can be found on the mobile boulder beaches 
under smooth cobbles where moisture is retained at low tide. 

Up to 38 species have been recorded in tidepools in the Reserve. 
These are usually small benthic, cryptically coloured fish which live 
among the algal and rocky shelters. Several species regularly occur in 
the intertidal pools. The tripterygiids Eelcogramma sp.A and Forsterygion 
capito are the most commonly seen. Other fish usually found are the 
tripterygiids Gilloblennius decemdigitatus and G. tripennis the clingfish 
Tracheloschismus pinnulatus3 T *melobesia3 Diplocrepis puniceus and 
Dellichthys morelandi-, the crested blenny, Blennius laticlavius; the 
shortsnouted pipefish, Lissocampus filwn and the rockfish, Acanthoclinus 
quadridactylus. Other less common inhabitants include the tripterygiids 
Forsterygion varium3 Notoclinops segmentation and Notoclinus compressus ; 
the clinids, Ericentrus ruber and Cristiceps aurantiacus and the long-
snouted pipefish, Stigmatopora macropterygia. Juveniles of some of the 
larger subtidal fishes are also occasionally trapped in tidepools as 
the tide recedes, e.g. paketi (Pseudolahrus oelidotus) , red moki 
(Cheilodactylus spectdbilis)3 parore (Girella tricuspidata) and yellow-
eyed mullet (AIdrichetta forsteri). 

The fish inhabiting this relatively harsh environment may experience 
a wide range of water temperatures (8-33°C), oxygen levels and salinities 
(0-50 parts per thousand compared to a normal seawater range of 35-36 parts 
per thousand). More detailed information on the physical conditions 
found in the intertidal region of the Reserve may be obtained form 
Gordon & Ballantine (1976). Conditions become more extreme the further 
one moves up the shore. Eelcogramma sp.A and Acanthoclinus quadridactylus, 
the only two species restricted to the intertidal throughout their lives, 
are able to tolerate wide ranges of temperature, moisture and salinity 
and oxygen levels, and can extend up the shore into midlevel and even 
high level tidepools. The latter fish is the only species which is found 
at all tide levels. The other species characteristic of the intertidal 
region are all principally fishes of the shallow subtidal. Therefore, 
not unexpectedly, the highest diversity of species and the greatest 
number of_.fish are found in the low level tidepools. 
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