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REPORT ON THE ECOLOGY OF THE WAITEMATA HARBOUR 

INTRODUCTION 

It is the aim of this study of the ecology of the Waitemata Harbour to 

1. Provide a record of the state of Harbour ecology at the 

present time. 

2. Provide ecological information for consideration in determining 

the impact of proposed developments on the Waitemata Harbour 

ecosystem. 

3. Describe the ecological impact of past and present developments 

within the Harbour Study Area. 

4. Describe natural ecological changes that may be expected in 

the Harbour. 

5. Indicate areas of particular ecological value for purposes of 

education, recreation and conservation. 

To achieve these aims, the ecological report has been divided into several 

parts. 

The Report on Intertidal Ecology describes the distribution and abundance 

of common fauna and flora and discusses several aspects of intertidal 

ecology for each of twenty-seven areas which together constitute the 

Harbour Study Area. Using information drawn from the reports on intertidal 

ecology, and additional data drawn from other sources and further research, 

a series of summary reports OP yarious ecologically-orientated aspects of 

the Waitemata Harbour environ '. have been written. These are listed in 

the index. 

Generally, these reports do not present policies, but rather provide informa­

tion which should be considered in the drafting of policies. It is intended 

tha t this eco logical information be used in conjunction with information 

derived from other Harbour Study r eports and to this end the ecological 

reports have been written in as concise a manner as possible in an attempt 

to make often complex ecologica l principles easily understood by the planners 

r esponsibl e for providing t he final Harbour Plan. 

I . 



- 4 -

It is also hoped that these reports are sufficient to provide a competent 

marine ecologist with the information required to make an as~essment of 

the ecological impact of any particular proposed development without having 

to undertake any further research. 

.... - , 
I ,, 
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THE INTERTIDAL ECOLOGY OF THE WAITEMATA HARBOUR 

INTRODUCTION 

This report provides a record of the state of the intertidal ecology of 

the Waitemata Harbour Study Area at the present time. 

The Study Area has been divided into twenty-seven parts, each of which 

is described separately, to facilitate reference to the ecology of any 

particular area. 

The use of a series of headings enables easy reference to any particular 

aspect of the ecology of an area. 

Descriptive Headings 

1 . Description of the Area. 

A general description of the surrounding land, foreshore and 

intertidal area. 

2. Intertidal Substrates. 

Intertidal substrates are described along with some indication 

of the distribution and relative abundance of major types. 

3. Intertidal Flora and Invertebrate Fauna 

Semi-quantitative descriptions of the common flora and 

invertebrate macrofauna are given, together with some indication 

of distribution within the area being described. To cover the 

Study Area with best effect in respect to the description of the 

flora and fauna, a system using an 1abundance index' was designed. 

Using this system comparis< 3 can be made between the ecology 

of different areas within the Harbour with relative ease. 

Using past experience and data obtained during the course of 

this study a numerical index was determined for each invertebrate 

spec i es consisting of categories of : 

abundant (a) 

common (c) 

occasional (o) 

rare (r) 

r 
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This index has been designed solely for the Waitemata Harbour on 

the basis of the present range of· numerical densities of the common 

fauna in that Harbour. It may, however, have a wider application 

in similar harbour situations, requiring only minor changes. 

In a biological system where the distributions and numbers of animals 

are constantly changing the use of an abundance index is particularly 

valuable because it enables the detection of large changes without 

being confused by natural fluctuations in population density. No 

quantitative estimate of the abundance of the common algae has been 

attempted because of the large flucations shown by many of the 

intertidal species. 

Appendix 1 gives the abundance index for each species. 

Appendix 2 gives a brief description of the biology of each species. 

4. Fish. 

Common fish utilising the intertidal area are listed, with notes 

on the behaviour and abundance of each species. 

5. Birds. 

Common birds utilising the intertidal area are described. 

6. Edible Invertebrates. 

The edible invertebrates found in the intertidal area are listed 

along with an estimate of the degree of exploitation by Man, and 

the effect of such exploitation on the invertebrate populations. 

Almost all the invertebrates taken fr~,11 the Harbour area for food 

are shellfish, apart from small numbers of sea eggs (Evechinus 

chloroticus). Relevant information on changes in shellfish 

populations and recruitment are also given in this section. 

7. Natural Changes. 

Changes in the ecology of an area that might be expected to occur 

independently of man's influence are discussed. 
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8. Ecological Interference by Man. 

The ecological impact of various human use of the Harbour foreshore 

and surrounding land are discussed. 

9. Pollution. 

The extent and ecological effect of any pollution occurring in 

the area is assessed. 

10. Ecological Value. 

The ecological value of each area, or where the area is ecologically 

variable, the value of different parts of the area, is discussed. 

11. Improvement and Protection of Ecological Assets. 

Methods of improving the ecological 'condition' of the area -

in terms of reversing polluting trends, reducing other interference, 

or altering the ecology to improve the aesthetic impact of the 

area are discussed. 

12. Potential µse of Ecological Assets. 

Present direct use of ecological assets is described along with a 

discussion of any predictable changes in this use. 
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AREA 1. RIVERHEAD AND BRIGHAMS CREEK TO WHENUAPAI 

1.1 General Description 

This upper region of the Harbour is characterised by wide intertidal 

mudflats with narrow low tidal channels.. The shoreline is strongly 

indented with small bays and the entrances to creeks. The Rangitopuni 

Stream which enters the Harbour at Riverhead drains a large watershed 

and exerts considerable influence on the salinity of tidal waters in 

this region. (see Ecological Report on Harbour Waters.) 

Most of the surrounding land is low-lying and has been developed for 

farming or market gardening. Generally, there are low banks of soft 

sandstone or clay falling to the upper intertidal. The vegetation 

on these banks and particularly on prominent headlands, adds consider­

ably to the character of the region. Although the pohutukawa is not 

comnon this far up the Harbour, a variety of smaller natives such as 

kowhai, coprosmas, flax, pungas, and ferns combine with the more 

imposing pines in producing a pleasing association with the quiet waters 

and mudflats. 

1.2 Intertidal Substrates 

- , 

Most of the intertidal substrates of this region consist of soft sands 

and muds. Deposition of fine sediments derived from land runoff has 

modified the substrate in sheltered areas, (see 1.7 and 1.8 below) 

although there are still some relatively firm and sandy flats at high 

intertidal levels, particularly in Brigham's Creek. 

Generally, the sediments are firmer and more coarse near low water level 

and in the channels, where they arP. continually graded by current action. 

Higher on the shore, they become p~ugressively softer, particularly in 

sheltered areas and mangrove marshes. There is often a band of firm 

substrate at high tide level where sorting by wave action is most 

pronounced and there is little deposition of fine sediment. 

Hard substrates are only exposed on a few points where the low tidal 

channel approaches the shoreline and there is suf ficient current action 

to prevent the deposition of sof t sediment. The rock is soft Waitemata 

sandstone, and is often covered wi t h layers of f ine silt. 
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1.3 Intertidal Flora and Invertebrate Fauna 

There is a considerable reduction in both the numbers of species and 

the abundance of corrmon species in this region, compared with areas 

further towards the mouth of the Harbour . This is a normal tendency 

and is to be expected in an area of considerable freshwater influence 

and reduced substrate variation. Other limiting factors are the 

quantity of suspended material in the water, and a possible reduction 

of water-carried food. (See Ecological Report on Harbour Waters.) 

There are numerous small areas of mangrove in the upper intertidal , 

although a reduction in the abundance of mangrove is apparent towards 

the upper reaches at Riverhead. 

Common flora and fauna of the region are: 

Soft substrates 

High tidal fringe 

vegetation 

fauna 

Open high tidal flats 

Mid-tide soft areas 

Mangrove marsh 

Firmer substrates near 
channels 

Samolus rcepens 
Leptocarpus simplex 
Juncus maritimus var australiensis 

Potamopyrgus antipodum (a) 
Ophicardelus costellaris (c) 
Ligia ~- (o) 
amphipods (c) 
Helice crassa (o) 

Amphibola crenata (c) 
Helice crassa (c) 

Helice crassa (o) 
Alpheus ~- (o) 
Mactra ~ (o) 
Hempolax hirtipes (r) 
spionid polychaetes (c) 
Nicon aestuariense (o) 

Amphibola crenata (c) 
Helice crassa (a) 
Potamopyrgus antipodwn (c) 
Nicon aestuariense (o) 

Chione stutchburyi (c) 
Macomona liliana (o) 
Mactra ovata (c) 
Cominellaadspersa (o) 
Cominella glandiformis (o) 
spionids polychaetes (a) 
Halicarcinus ~- (o) 
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Hard substrates 

Although several of the corranon hard shore invertebrate species are 

present in this area they are considerably reduced in number. Bands 

of green and blue-green algae are conspicuous on damp rock surfaces in 

the winter, but disappear in surraner. 

High level 

algae 

fauna 

Mid tide level 

algae 

fauna 

Shelly areas adjacent to rock 

Low tidal rock 

Beneath boulders 

~ 

Discussion 

Rhizoclonium hookeri 
Enteromorpha ™ var minima 

Sphaeroma quoyana (c) 
Onchidella Onigricans (o) 

Gelidium !?.· 
Sytosiphon lomentaria 

Elminius modestus (c) 
Sphaeroma quoyana (c) 
spionid polychaetes (c) 
Anthopleura aureoradiata (o) 
Zeacumantus subcarinatus (o) 
Modiolus fluviatilus (c) 
Cominella glandiformis (o) 
crassostrea glomerata (r) 

Amphidesma australe (o) 
Zediloma subrostrata (o) 
Zeacumantus lutulentus (r) 
Hemigrapsus crenulatus (o) 

Anthopleura aureoradiata (c) 
Mytilus fluviatilus (a) 
Balanus amphitrite (a) 

emphipods (c) 
serpulid polychaete (o) 
polyzoan (c) 
Hemigrapsus crenulatus (c) 
Chitonopsis ~- (o) 
Melanopsis trifasciata (o) 

Palaemon affinis (o) 

Most of the species described above are common over wide areas of the 

Harbour. In this region, t he rigorous environmental conditions of 
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variable salinity, high quantity of suspended material, and unsuitable 

substrate, have resulted in reductions in abundance, growth rates, and 

maximum sizes. 

A small group of animals, however, is adapted to the salinity regime 

of this area, and is only found in regions with considerable freshwater 

influence. These include Melanopsis trifasciata which is found in both 

fresh and brackish water; the esturarine barnacle, Balanus amphitrite, 

and the mussel Mytilus fluviatilus. Various amphipods, polychaetes, and 

a species of polyzoan, may also fall into this category of truly 

estuarine animals. 

1.4 Fish 

Little is known of the utilisation of this area by fish species. Flatfish 

are common and at times there are large numbers of juveniles near the 

waters edge at low tide. Yellow-eyed mullet are also common in the 

channels. Eels and whitebait pass through the area. 

Several other common species probably enter the area at times but there 

does not appear to be sufficiently rich in fauna to attract large 

resident populations. 

1.5 Birds 

A reduction in the abundance of common wading birds in this area is 

probably a result of the lower densities of invertebrate food. Small 

numbers of pied stilts, white-faced herons, red-billed gulls, and 

black-backed gulls are present. Kingfishers are the most common shore­

feeding birds and there are small numbers of white-fronted shags and 

little black shags. Ducks or~ur at times in sheltered areas. 

1.6 Edible Invertebrates 

.,. --

The only edible invertebrate that reaches edible size in this r egion is 

the bivalve Mactra ovata, although there are small numbers of Chione 

stutchburyi between 25 and 30 mm. 

Al t hough Mac tra i s common near the low tidal channels almost as far as 

Riverhead, the presence of this bivalve is probably not appreciated by 

the human popula tion of the area, and ther e i s little exploitation. 

Little change i s to be expected in the abundance of these shellfish . 
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Natural Ecological Changes 

The extensive soft flats of this upper area of the Harbour are import­

ant in providing suitable regions for the deposition of fine sediments 

carried from the land. In this way, water-bourne sediment is deposited 

in sheltered areas near the head of the Harbour, and the water moving 

to other parts of the Harbour is improved in quality. 

Under natural conditions only small volumes of sediment would be carried 

into the Harbour and the removal of these from the water would be 

extremely effective with little ecological impact. A slow build-up of 

intertidal substrate level would result in a gradual transition from 

open mudflat to mangrove marsh to salt marsh to dry land. 

1.8 Ecological Interference by Man 

With the development of the watershed area from bush to farmland there 

has been an increase in the rate of sediment contribution to Harbour 

waters. The ecological impact of this rate increase is discussed in 

the Ecological Report on Harbour waters. 

With development of the watershed the volume of fresh water released 

into the Harbour will probably increase, and the pattern of freshwater 

flow will change. Ecological implications of such changes are dis­

~ussed in the Ecological Report on Harbour Waters. 

1.9 Pollution 

Pollution of the intertidal region of this Area is slight, but there 

are some signs of organic pollution and eutrophication. On the surface 

of muddy areas below Riverhead there is a slime of micro-organisms -

probably colonial diatoms or eugle~oids - which is not normally found 

in such areas . In the built-up ar~ . of Riverhead there is some dumping 

of inorganic waste into the Creek, and there are substantial quantities 

of plastics caught on obstacles in the channel below the town. 

The local timber mill is suspected of being a source of some pollution. 

1.10 Ecological Value 

The principal ecological value of this region lies in its function· of 

protecting areas further down the Harbour f rom the deposition of fine 

sediments. 
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Although the intertidal area is not as rich, in terms of numbers of 

species and their abundance, as other regions towards the mouth of 

the Harbour, it is in a healthy state and of some value to food chains 

of the Harbour ecosystem. 

Some types of animals and plants are only found in the estuarine con­

ditions of this region. 

Improvement and Protection of Ecological Assets 

The reduction of sediment contribution to tidal areas would be of 

benefit to the ecosystem in terms of improving water quality, 

increasing the range of sediment types, and thus promoting biomass 

increase through improved growth rates and settlement. 

The nature of the foreshore is important to the ecological stability 

of an area such as this. Fine substrates are the most prone to 

pollution through incorporation of organic material and the protection 

of the foreshore strip will reduce the contribution of organic matter 

to the intertidal area. 

The retention of a foreshore 'buffer' zone of trees would also be 

of considerable value by enhancing the quiet character of the waters 

of this region. 

Potential Use of Ecological Assets 

At present this area is used for conunercial flatfishing and probably 

for some casual flatfishing as well. Several studies have been under­

taken at uni versity level on aspects of the biology of estuarine animals 

in the Riverhead region. 

Little increase in the use ecological assets can be foreseen, 

although with an increase in population in the region the educational 

use of intertidal ecology could increase. 
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AREA 2. PAREMOREMO CREEK - WHENUAPA I TO HOBSONVILLE - GREENHITHE 

2.1 General Description 

In this region of the Harbour there are extensive areas of shallow 

water with wide intertidal flats. The Paremoremo Creek and Lucas Creek, 

both with considerable tidal areas, branch off the main body of the 

Harbour. Shore lines are generally strongly indented with bays and 

small creeks, resulting in a shoreline of considerable length and 

variation. 

Foreshores of this region are particularly striking, notably those of 

the northern side of the Harbour. To the east of the Paremoremo Creek 

entrance the land rises steeply from the water and covered in dense 

vegetation. This strip of rising land continues up the northern side 

of the Lucas Creek , (see Area 3) and a similar shore extends south 

from the Lucas Creek entrance to Greenhithe. Although pine is visually 

dominant over much of this foreshore, there is considerable 

regeneration of native trees. 

On the south side of the Harbour, the Whenuapai to Hobsonville region is 

developed as farmland and market -garden. The land .is gently rolling 

and low-lying compared with that to the north and east, and has low 

banks along most of the foreshore. Cliffs occur along the southern and 

eastern foreshores of Herald Island, while the remainder is low-lying 

with basalt block retaining walls along the causeway and in front of 

residential properties. 

Towards the constri ction in the Harbour between Herald Island and 

Greenhithe , the channel becomes gradually deeper. The large water 

volume which passes through ~his area, and also through the narrow 

r egion between Hobsonville and Beachhaven , results in strong tidal 

currents and considerable scouring in the channel region. 

2.2 Intertidal Substrates 

t1:)s t of the int ertidal area of this region has a substrate of sof t 

sediment , mainl y mud . Mangrove has become es t abl ished at suitable 

leve l s i n shel tered s i t uations and covers extensive areas . Lower down 

t he shor e t here is a varyi ng wi dth of open mud f lat. 
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In some areas there has been a bui ldup of shell and coarser sediments 

by wave and current action. Such areas occur at the end of Herald 

Island and on the northern side of Hobsonville Air Base where the 

intertidal zone rises relatively steeply from the low tidal channel. 

There are also minor aggregations of shell in the bay to the south of 

Herald Island and at Whenuapai. Generally, low tidal substrates are 

firmer than those higher on the shore. In low tidal channels sediments 

are often sandy. 

Hard substrates are found in small areas on exposed points although there 

is often considerable siltin5 . A relatively lengthy stretch of hard 

shore extends from the Paremoremo Wharf towards Greenhithe. In this 

region strong tidal currents keep the rock relatively clean and there 

is a comparatively rich fauna and flora. 

Intertidal Flora and Invertebrate Fauna 

Soft Shores: High tide level. 

Generally, there is a narrow band of fairly firm substrate at 

this level, whether it be on an open shore, or inshore of a 

mangrove marsh. 

plants 

fauna 

Mangrove marsh 

Sa100lus repens 
Selliera radicans 
Leptocarpus simplex 
Juncus maritimus var australiensis 
Stipa teretifolia 

Ophicardelus costellaris (c) 
Potamopyrgus antipodum (a) 
Helice crassa (o) 

Helice crassa (a) 
Elminius modestus (c) 
Crassastrea glomerata 
Amphibola crenata (a) 

(on roots) 
(r) 

Upper Intertidal - On fairly firm open shore - e.g. northern 

s ide of Herald Island 
Chione s tutchburyi (a) 
Macomona l i liana (c) 
Zeacumant us lutulentus (c) 
Zediloma subros trat a (c) 
Comine lla glandiformis (c) 
Helice crassa (o) 
Hemiplax hi r t ipes (o) 
Elminius modestus (c) 
Anthopl eura aureoradiata (o) 
spionid polychaet es (a) 



- 19 -

Lower shore - Generally soft substrat e 

Alpheus !!E.· (c) 
Hemiplax hirtipes (a) 
Mactra ~ (o) 
Chione stutchburyi (r ) 
Cominella glandiformis (o) 
Cominella adspersa (o) 
spionid polychaetes (c) 
Scolelepis !!£.· (c) 

- Firmer substrate: In areas where current action 

is strong and the shore usually fairly steep . 

Hard Substrates 

Chione stutchburyi (c) 
-MacOJOOna liliana (a) 
Nucula hartvigiana (c) 
Soletellina nitida (a) 
Mactra ovata (c) 
Cominella glandiformis (c) 
Cominella adspersa (c) 
nemertean (c) 
Glycera ~- (o) 
Scolelepis ~- (c) 
spionid polychaetes (a) 

Most of the hard substrate in this region is very similar in 

nature, being broken and eroded and often covered in silt. A rich 

fauna and flora is supported in regions where there is strong 

current action, particularly on vertical surfaces and overhangs. 

Ban1s of green algae are conspicuous in winter es~ecially on south­

facing slopes which remain damp for long periods. 

High tide level 

algae 

fauna 

Under hi.g,'l tidal stones 

Mid -t id,:: level 

Enteromorpha ~· 
Gelidium ~-

Sphaeroma quoyana (a) 

Ligia ~- (c) 
amphipods (c) 
Cyclograpsus lavauxi (o) 

Sphaeroma quoyana (c) 
Elminius modestus (o) 
Melagr aph ia aethiops (r) 
Leps iella scobina (r) 
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algae 

Under stones mid-tide level 

Low tide level 

2.4 Fish 

Zeacumantus subcarinatus (o) 
Onchidella nigricans (a) 
Crassostrea glomerata (o) 
Anchomasa similis (c) (may be dead) 
Anthopleura aureoradiata (c) 
Pomatoceros coeruleus (o) 
spionid polychaetes (c) 

Hormosira banksii 
Scytosiphon lomentaria 

Petrolisthes elongatus (c) 
Hemigrapsus crenulatus (o) 
Pilumnooeus serratifrons (c) 
Cominella glandiformis (o) 
Lepidonotus ~- (c) 
Nicon aestuariense (o) 
Eulalia~- (o) 
Sypharochiton pelliserpentis (o) 

Ciona ~- (c) 
Balanus amphitrite (c) 
Ostrea ~- (c) 
Microcosmus kura (c) 

Many common species of fish may be found in this region of the Harbour. 

Intertidal flats are valuable in providing crustacean food for small 

schnapper and ideal areas for juvenile flounder to feed. The effect 

of Parore grazing is also obvious in places where these fish have been 

feeding on algae from the rock surfaces. 

Commercial flatfishing is practised in this area, the main catch being 

yellow-bellied flounder with small numbers of dab. 

2.5 Birds 

The common shore-feeding birds are not abundant in this Area. Pied 

stilts, white-faced herons, red-billed gulls and black-backed gulls 

are present in small numbers. Kingfishers are the most conmon shore 

feeder, particularly in areas adjacent to flats inhabitated by large 

numbers of crabs. 

Water-feeding birds consist of pied shag, little pied shag and little 

black shag, all of which are common. Little black shags occasionally 

occur in large flocks in the winter. Other water-feeding birds are 
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the white-fronted terns of which small numbers are present throughout 

the year, and the occasional gannet. 

2.6 Edible Invertebrates 

Chione stutchburyi reaches a maximum length of about 30 :nm in ideal 

conditions in this area. Beds of individuals of this size are not 

extensive, ho~ever, and are normally found at some distance from the 

shore adjacent to the low tidal channels. Chione is not taken for 

food to any great extent, probab.ly because of the low numbers of edible 

individuals and their inaccessibility. 

Mactra ovata occurs throughout the area, sometimes in dense beds of 

individuals of edible size. Apparently there are not many people aware 

of the existence of this bivalve or are not keen on gathering it 

because of the soft mud habitat. 

2.7 Natural Ecological Changes 

The major natural change one might expect in the ecology of this area 

would be the gradual accumulation of fine sediments with the resultant 

rise of intertidal level in sheltered areas and the _consequent spread 

of mangrove marsh. This process is occurring at the present time, but 

the rate has been increased far above what one would consider natural 

by the contribution of large quantities of sediment to the Harbour as 

a result of Mans' activities. 

2.8 Ecological Interfere~ce by Man 

The principle effect of Man in this Area has been a speeding up of the 

rate of sediment deposition in tidal areas by the contribution of 

increased quantities of sediment from the watershed. As a result 

much of the mangrove marsh is expanding at a rapid rate; areas of 

previously coarse sediment are being covered by finer recently­

deposited material and the natural conmunities of wide areas are be ing 

changed. 

One obviously a ffecteq area is that around Herald I s land particularly 

i n t he large bay immediate ly south of the Island. Recent deposition of 

f ine sedi men ts t o a dept h up to 15 cm has r e sulted in the destruction 

of a heal t hy Chione - t ype colllllunity, and its r eplacement with soft mud 

dweller s - Hemiplax hir t ipes and Alpheus !E.· 
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2.9 Pollution 

2 . 10 

2.11 

There is some small scale dumping of inorganic rubbish on to Harbour 

foreshores in this Area. Although the ecological impact of such 

activity is small, the visual impact can be considerable . 

Some intertidal mudflats have a crust of diatoms or flagellates on 

the surface - a sign of eutrophication. This is particularly notice ­

able in the Hobsonville region. 

Ecological Value 

Considerable ecological value may be attributed to the function of the 

extensive sheltered intertidal areas of this region in retaining large 

quantities of soft sediment derived from the watershed. Mangrove 

marshes are particularly valuable for this reason. 

Although large intertidal areas have been affected by sedimentation, 

the fauna is still rich and is important to fish and birds as food . 

The Areas are also of minor commercial value in providing a small 

flatfish fishery. It is also of considerable value as a nursery for 

juvenile f latfish and other species. 

Improvement and Protection of Ecological Assets 

A marked improvement of the intertidal ecology could be made by reducing 

the degree of sedimentation in this region. This can only be done by 

reducing the quant i ty of sediment entering the Harbour from the land. 

Protection of foreshores, where practicable, would help in this respect . 

The steep , south-f ac i ng slopes to the east of Paremoremo deserve 

s pec i al cons ideration. Thes e slopes are important to the character 

and environment of a lar ge part of the Upper Waitemata . They a re 

visible, and capable of being appreciated from a wide area. Develop­

ment of such a r ea s f or residential purpose s means, almost without 

exception , t h e r emoval of mos t o f t h e vege tati on. Such deve lopma nt 

woul d be a t hrea t to i ntertidal ecology because of the almost unavo i d­

abl e contribution of large quantities of sedimen t to t he tida l area 

during t he deve l opment process . 
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2.12 Potential Use of Ecological Assets 

The present use of the ecol9gical assets of this area is slight; 

major uses being commercial and recreational fishing. Shellfish 

gathering is only of a small scale. 

Potential use of the Area will not vary significantly from that at 

present, although with increasing population in the region there will 

be an increasing demand on the Area for recreational purposes of 

fishing, boating and swimming. These activities require high standards 

of water quality. 

There may also be some educational use of local shores. A good range 

of animals and plants is represented. 
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ARF.A 3. LUcAS CREEK 

3.1 General Description 

The Lucas Creek is a long narrow inlet extending from the Upper Harbour 

opposite Herald Island to the town of Albany. The watershed of this 

creek is largely farmland in the Albany Basin and to the south, with 

areas of bush on the steeper slopes. Small creeks enter the main water­

way in the lower reaches, while two larger streams enter at the head 

of the tidal area at Albany. 

The Lucas Creek has marked esturarine characteristics with considerable 

salinity variation throughout the area and particularly towards the 

upper reaches. On low spring tides practically all tidal water leaves 

the creek above Snapper Rock, and after heavy rain the low tidal 

channel is almost fresh at this point. After dry spells highly saline 

water penetrates right to Albany with the rising tide and low tidal 

water is also of higher salinity. General salinity patterns for this 

type of area are discussed in the Ecological Report on Harbour Waters. 

The tidal part of the Lucas Creek is situated in an extensive valley, 

with rolling farmland to the south and sharply rising land along the 

northern bank. Vegetation on this steep northern side of the creek 

consists of patches of regenerating native bush and areas of mature pine. 

The character this gives to the area close to the water is particularly 

attractive and well worth preserving. The southern side of the creek 

seems destined for development as residential suburbs, being ideally 

suited for this purpose. 

3.2 Intertidal substrates 
I 

Intertidal substrates in this Area are composed principally of soft 

sediments, although there are isolated outcrops of rock on some points 

on the northern side of the creek entrance and particularly towards 

Albany. 

Towards the mouth of the creek there are extensive intertidal mud flats 

on either side of the low tidal channel. A band of mangrove occupies 

the upper intertidal and large areas in the mouths of subsidiary creeks. 

Near low water and in the low tidal channel there are areas of firmer 
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sandy substrate where current action removes fine sediment particles. 

Rock outcrops in the area are similar in nature to those in other 

areas of the Upper Harbour, being of soft Waiternata Sandstone, and 

heavily silted except in current or wave exposed areas. 

In the middle region of the creek, the tidal area narrows. There are 

still extensive high level mudflats with mangrove fringing the shore­

line . Often there is a sharp drop from the mudflat into the low tidal 

channel. 

With further narrowing of the tidal area in the vicinity of Wharf Road 

the mangrove becomes less abundant and is restricted to small patches 

near the shoreline. There are small areas of open mudflat with banks 

falling steeply to the low tidal channel. At low tide the water in 

the channel flows swiftly over benches of rock in the stream bed, while 

there are accumulations of boulders in calmer areas, and patches of 

coarser sediment. 

Towards Albany the tidal area becomes progressively narrowed, with steep 

batiks and overhanging vegetation. Faster water movement means little 

accumulation of fine sediment. The mangrove disappears and the low 

tidal channel flows over rock benches with areas of boulders and coarse 

sediment. The limit of tidal penetration is a small waterfall about 

100 metres above the road bridge carrying Highway 1 at Albany. 

3.3 Intertidal flora and invertebrate fauna 

Because of the considerable variation in hydrological properties along 

the Lucas Creek this Area has been described in three parts: 

A. Entrance Area 

B. Middle Creek 

C. Upper Creek 

3.3.A. Entrance Area 

Three major ecological habitats may be recognised in this 

region. 

(i) Mangrove marsh 

(ii) Midtidal mud f la t 

(iii) IJ:>w tidal mud f lat . 

f 
I 
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Mangrove marsh 

There are extensive areas of mangrove in this region, 

both lining the shoreline and particularly in the 

entrance to the Te Wharau Creek. At present the mangrove 

marsh is both healthy and attractive. 

High tidal fringe 

flora 

fauna 

Mangrove mar sh 

Leptocarpus simplex 
Stipa teretifolia 
Juncus naritimus var australiens i s 
Selliera redicans 
Samolus repens 

Potamopyrgus antipodum 
Ophicardelus costellaris 
Helice crassa (c) 

Amphibola crenata (c) 
spionids (c) 

(a) 
(c) 

Alpheus !2.· (c) (wet areas) 

on pneumatophores, roots and branches 

Elminius modestus (c) 
Crassastrea glomerata (o) 

Caloglossa leprierrii 
Catenella nipae 
Rhizoclonium hookeri 

3.3.A. (ii) Mid-Tidal Mud Flat 

In the mid-tidal region there are extensive areas of 

variable softness. Sediments are predominantly fine muds. 

3 . 3 .A. (iii) Low tidal flats 

Amphibola crenata 
Chione stutchburyi 
Helice crassa (c) 
Hemiplax hirtipes 
Alpheus !2.· (c) 
Nicon aestuariense 
spionid polychaetes 

(c) 
(r) 

(c) 

(o) 
(a} 

In some r egions the low tidal f lats are sof t and support 

a similar fauna to that descri bed above f or the mid­

tidal mud f lat . However, in areas o f st rong curr ent 

act ion t her e a re more sandy stable sediments which support 

a different group of animal s . The se i nclude : 

.. ___ _ 
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Chione stutchburyi (c) 
Mactra QJZ!Wl (c) 
Cominella glandiformis (o) 
Cominella adspersa (o) 
Macomona liliana (o) 

The fauna and flora of rock outcrops in this region are 

similar to that described in Area 2. 

3 .3.B. Middle Creek 

The same three regions described for the entrance area can be 

recognised here, although the extent of low tidal flats with 

sandy substrate is limited to the low tidal channel. 

Principal differences are in the abundance of the comnon species. 

Hemiplax hirtipes is virtually absent, and there are reductions 

in the densities of Chione stutchburyi and Alpheus ~- The 

reduction of Chione is due to the small area of suitable substrate, 

while the reduction of Alpheus and Hemiplax is probably due to 

increasing freshwater influence. 

On Snapper Rock itself are found: 

algae 

fauna 

3.3.C. Upper Creek 

Enteromorpha ~ - - common in winter 

Elminius modestus (c) 
Sphaeroma quoyana (.a) 
Crassostrea glomerata (r) 

In the narrow part of the Creek above Wharf Road, mangrove is 

all but absent. Intertidal banks are steep, being largely 

mud in the Wharf Road region with increasing amounts of 

sandstone further towards Albany. At low tide the water flows 

rapidly over benches of rock and accumulations of stones and 

pebbles. 

on mud banks Amphibola crenata (a) 
Chione stutchburyi (o) 
Mactra ovata (c ) 
Helice crassa (o) 

a t tached to stones in the channel 

Mitilus fluviat ilus (c) 
spionid polychaetes (a) 
Balanus amphitr ite (c) 
polyzoan (c ) 
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Amphibola is also found in the low tidal channel , and ther e 

are small numbers of Chione in the sediment between stones . 

With the further narrowing of the Crrek towards Albany, and 

the exposure of more hard substrate, Sphaeroma becomes abundant 

over most of the tidal range. The burrowings of this animal 

are particularly conspicuous in the rock in the vicinity of t he 

road bridge at Albany. Mytilus fluviatilus is found to the 

limit of tidal penetration above Albany, as is Helice crassa 

which burrows amongst vegetation, often some distance above 

high tide mark. Potamopyrgus is also abundant. 

Albany Sphaeroma guoyana (a) 
Mytilus fluviatilus (c) 
Potaioopyrgus antipodum (a) 
Zemelanopsuis trifasciata (o) 
stonefly larvae (o) 
Helice crassa (o) 

Many of the common Harbour fish probably enter the waters of this 

region at times. Of those dependant on the area for food, juvenile 

schnapper and flatfish are the most important. 

3.5 Birds 

Of the shore feeding birds kingfishers are the most numerous, being 

common in all mangrove areas and near open flats inhabited by crab 

species. Small numbers of pied stilts, white-faced herons, red-billed 

gulls and black-backed gulls are also present. 

Three species of shags are found; pied shags being common wit h small 

numbers of little pied shags, and occasional large groups of litt le 

black shags in the winter. 

White - f ronted terns often feed in the waters near the entrance t o 

the Cr eek, as does the occasional Caspian t ern and ganne t. 

3 .6 Edible Invert ebrates 

Two spec i es of edible she ll f i sh are found i n this area, the mud snail , 

Amphibola cr ena t a, and Mac tra ovat a, 
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The mud snail i s probably not taken for food, and few people seem to 

be aware of the presence of Mactra and it is not exploited. 

Small numbers of Crassostrea glomerata occur on mangrove roots and 

pneurnatophores but these are not often taken. 

Natural Ecological Changes 

The most significant natural ecological change in progress in the 

Lucas Creek is the slow accumulation of fine sediments resulting in 

a rise of intertidal substrate level and a slow spread of mangrove 

marsh. Unlike other parts of the Upper Harbour, (Areas 1 and 2) there 

appears to have been little acceleration of the rate of sediment 

deposition in the intertidal part of the Lucas Creek. 

Ecological Interference by Man 

Man has had little effect on the ecology of this region. Care must 

be taken during development of the surrounding land to avoid undue 

contribution of sediment to the tidal area, and to protect the fore­

shore particularly where there are steep slopes above the water. 

3.9 Pollution 

3.10 

There is little sign of pollution over much of this area. Isolated 

cases of dumping of rubbish into the tidal area occur where roads 

approach the foreshore and adjacent to private residences. 

The untidy nature of the foreshore in the vicinity of the boat yards 

at the entrance to the Creek is noticeable, with a variety of plastics, 

metals and concrete waste littering the shore. 

Ecological Value 

The ecological value of a large shallow area such as the Lucas Creek 

l ies in i ts f unctions of r e taining sediment derived f rom land runof f; 

pr ovi ding large sur faces for oxygenation and purif ication of tidal 

waters ; providing she lter ed f eeding areas for juvenil e fish; and 

posses s ing a na t ural and heal t hy f auna and flora which i s important 

to f ood chains throughout t he Har bour ecosystem. 

., 
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Improvement and Protection of Ecological Assets 

At present, the tidal area of the Lucas Creek is ecologically clean 

and healthy. Because of the large volume of fine sediments, however, 

it is an area that will be extremely susceptible to change by sedi­

mentation or the introduction of organic waste material. The planning 

of development of the land surrounding this area will be of considerabl e 

importance to intertidal ecology . The retention of natural foreshores 

is important, along with careful development to minimise the contribut ion 

of sediment to the tidal area. 

An important asset of this area is the steep, tree-covered slope 

immediately north of the creek. This sharply-rising slope extends 

much of the way to Albany and is visible from large areas of land to 

the south. The retention of this slope as a 'green belt' would 

preserve much of the character of the tidal areas and be a real asset 

for the residential areas planned for the south side of the creek. 

Preservation of this area would also help protect the tidal area from 

the almost unavoidable contribution of large quantities of sediment i f 

the land were developed. 

Potential Use of Ecological Assets 

There is some potential use of the ecological assets of this area for 

educational purposes, especially when the southern shore is developed 

for housing and the university is built in the Albany Basin. 

Small-scale commercial fishing occurs at present, and it is probable 

that recreational flatfishing and line fishing will become important 

with increased population. 

Tree-covered slopes to the north of the creek would be well suited 

for development of walking tracks. 



GREENHITHE 

H0BS0NVILLE 
AIR BASE 

.· .. 
. ,' 

:. ·· 

- 32 -

AREA 4 

, HELLVERS CREEK, BEACHHAVEN, GREENHITHE 
.,.. - . -



--- -==-~===========--.. -:-::-_-c_=-:-:====--

- 33 -

AREA 4. GREENHITHE TO BEACHHAVEN INCLUDING HELLYERS CREEK AND HOBSONVILLE 

4.1 General Description 

In this region the Harbour is constricted and there i s a deeply-scoured 

main channel. Shores are protected from wave action and there is con­

siderable silt deposition in areas protected from strong currents. 

South of Greenhithe the foreshore is fairly steep with clif f in some 

places. Much of this is tree-clad with many regenerating native 

species amongst mature pines. 

The northern side of the entrance to Hellyer's Creek is particularly 

prominent with a vegetation covered steep slope falling to the water' s 

edge. Almost all of the block of land to the south of View Road on 

the northern side of Hellyer's Creek is covered with..._trees. This steep, 

south-facing slope supports large areas of regenerating native bush 

with kauris becoming prominent in some places. Around the head of 

Hellyer's Creek development is encroaching into the bush and scrub, 

although much of the steep land close to the water is still tree-clad , 

right to the southern extremity of the tidal area. 

The low-lying southern side of Hellyer's Creek is largely residential 

with some foreshore reserves and mature trees remaining. South of the 

Beachhaven Wharf there are a series of small points with low cliffs and 

bays between. Some of the steeply-rising slopes have been subdivided 

and much of the tree cover removed. However, there are many small 

prominent areas close to the water in which a few trees remain and add 

greatly to the attraction of the area. 

The land on the western side of the Harbour in this region is included 

in the Hobsonville Air Base. Most is developed as farmland, aerodrome, 

and servicing facilities for the Air Base. Much of the foreshore is 

in fairly natural state with low cliffs and steep banks covered with 

scrub and trees. 

4.2 Int ertidal Substrates 

In area s prot ec t ed from the strong current a c tion of the main channel 

sed i ments are f ine and sof t. Near the channe l there are some areas of 

f irm sandy sediment , particularly on protruding points such as at Greenhithe. 
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Some sandstone reefs are exposed intertidally - notably in the area 

to the north of the entrance to Hellyers Creek and on the points to the 

south of Beachhaven Whar f . 

4.3 Intertidal flora and invertebrate fauna 

So f t shores - Much of the intertidal region of this area is relatively 

homogeneous with r espect to soft shore fauna. Away f rom the localised 

patches of firm sandy substrate, the sediments are uniformly soft 

and fine. Mangrove occupies large areas of the upper shore, particularly 

in sheltered places such as Hellyer's Creek. 

Shore fringe vegetation 

fauna 

Mangrove marsh 

High level soft flats 

High level firm flats 

Low tidal soft flats 

Stipa teretifolia 
Salicornia australis 
Leptocar pus simplex 
Juncus maritimus var australiensis 

Potaroopyrgus antipodum 
Ophicardelus costellaris 
Ligia ~- (o) 
Helice crassa (c) 
amphipods (c) 

(c) 
(c) 

Crassostrea glomerata (o) 
Helice crassa (c) 
Amphibola crenata (c) 
Elminius modestus (c) 

Helice crassa (a) 
Amphibola crenata (a) 

Chione stutchburyi (a) 
Macomona liliana (a) 
Zeacumantus lutulentus (c) 
Anthopleura aureoradiata (c) 
Cominella glandiformis (c) 
Notoacmea helmsi (c) 
Zediloma subrostrata (o) 
Elminius modestus (o) 

Alphe us ~- (a) 
Hemiplax hirtipes (a) 
Mactra ovata (c ) 
Cominella adspersa (o) 
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Hard Shores - The hard shores of this region consist of cliffs aqd 

reefs of Waitemata sandstone. In winter there is a conspicuous band 

of green algae about the high water mark, particularly well developed 

where there is fresh water seepage. This band disappears in summer 

but there is still a zone of less-conspicuous blue-green algae above 

the high water mark. 

Boulder accumulations at high levels 

High tidal reefs algae 

fauna 

Lower intertidal levels 

Ligia ~- (a) 
Cyclograpsus lavauxi (c) 
Hemigrapsus edwardsi (o) 
amphipods (c) 

Enteromorpha __,§,£_. 

Hormosira banksii 
Gelidium cavlacantheum 

Sphaeroma guoyana (a) 
Melagraphia aethiops (o) 
Zeacumantus subcarinatus (o) 
Lepsiella scobina (o) 
Cominella glandiformis (o) 
Cominella maculosa (r) 
Onchidella nigricans (a) 
Crassostrea glomerata (o) 
Petrolisthes elongatus (o) 
Anthopleura aureoradiata (c) 
Pomatoceros coeruleus (o) 

Ostrea ~- (c) 
Perna canaliculus (r) 
Sigapatella novaezelandiae (r) 
Ciona ~- (c) 
Watersipora cucullata (c) 
Other polyzoa (c) 
Lunella smargda (r) 
pholad holes (c) 
microcosmur kura (a) 

Beneath bounders - mid-low tide level 

fish 

Amaurochiton glaucus (o) 
Sypharochiton pelliser pentis (o) 
Petrolisthe s e longatus (c ) 
Onchide lla nigricans (a) 
Isac tinia olivacea (o) 
Hemigrapsus cr enulatus (o) 
Pilumnopeus s erratifrons (o) 
Lepidonotus ~ - (o) 

Acanthoclinus guadridactylus (o) 
For sterygion nigr i penne (o) 

/ . 
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Discussion 

The fauna and f lora of this region i s as varied and healthy as would 

be expected. Noticeably limiting to some species is the high rate of 

sediment deposition on both hard and soft substrates. 

4.4 Fish 

The only intertidal fish are the 'Tommy' cod Acanthoclinus quadridactylus 

and the small Trypterigion nigripenne which are found in pool s beneath 

stones. 

Particularly noticeable in the high tidal band of green algae are the 

teeth marks left by feeding parore. 

Flatfish are often seen in the shallow waters. There also appear to be 

considerable numbers of small surface fish which attract feeding terns -

particularly in the main channel region. 

Intertidal populations of crabs - Helice crassa and Hemiplax hirtipes 

are of considerable food value for schnapper. 

4.5 Birds 

The most common birds feeding intertidally are the kingfishers. 

Particularly abundant amongst the mangroves they are also common perched 

on any hard object protruding from the high tidal muds, where they feed 

on crabs. 

White-faced herons occur in small numbers over the whole area of soft 

shore as do the pied stilts. Pied shags are fairly conunon, and at 

times large feeding flocks of little black shags are present. 

Two species of terns - white-fronted, and caspian, feed . in the channels 

as does the occasional gannet. 

Pukekos and rails may be present particularly in the Hellyer's Creek 

area. 

4.6 Edibl e Invertebrat e s 

Al though ther e a r e several species of edible shellfish in this area 

the1 da not occur in any substantial quant ities and are not of ten 
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Chione stutchburyi (too small) 
Crassostrea glomerata (few only) 
Perna canaliuclus (few only) 

' . -

Mactra ~ - conmon but not generally taken 
because of very muddy habitat. 

Lunella smaragda - few only on reefs, but reach 
a very large size in this area. 

Exploitation for food at present levels is unlikely to affect the 

abundance of these species. 

Natural Ecological Changes 

Natural changes that can be expected in this region are a slow buildup 

of intertidal sediment levels due to siltation in sheltered areas. 

Such a change will not have any great effect on the intertidal fauna 

because most of the area already has a very soft intertidal substrate. 

4.8 Ecological Interference by Man 

Man appears to have had little effect on the intertidal ecology of this 

region. Sediment buildup appears to have been at a very slow rate, 

probably increased only slightly by man (compare with Whenuapai area 

and Shoal Bay) . 

There has been some alteration of the foreshore - particularly at 

Hobsonville where facilities for servicing flying boats were con­

structed. However, this has had no adverse ecological impact. 

4. 9 Pollution 

There is little pollution in this area. The worst examples are to be 

found on areas of the shore adjacent to residential. properties, 

particularly in the Beachhaven-Hellyer's Creek region. Mangrove marshes 

are often maltreated by rubbish dumping, particularly where a road 

approaches the shore. 

Another example of rubbish dumping occurs at the head of Hellyer's 

Creek where a pipeline crosses the intertidal creek. A considerable 

quantity of rubbish of different types has been carri ed to the middle 

of the viaduct and dumped on the tidal mud flats. 
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There are small areas of mudf lat in the Hobsonvill e region which 

periodically show a 'bloom' of green micro-organisms on the surface . 

This may be an indica t ion of enrichment o f the mud by deposition of 

organic material. 

Ecological Value 

The low tidal zone of this area is rich in crustacean fauna which is an 

important component of the diet of schnapper populations in the Harbour. 

Small crustacea and polychaetes of low tidal muds are also important 

to flatfish. 

Generally, this area has a higher biomass than areas further towards 

the head of the Harbour. Further down the Harbour there are considera­

ble changes in species distributions and several of the abundant 

species in this area become reduced in density. 

Improvement and Protection of Ecological Assets 

Little can be done to improve the ecological state of the area, other 

than tidying up the foreshores, and preventing the dumping of rubbish 

in the intertidal zone. 

Protection of the present ecological conditions of this area will 

require careful development procedure, in the watershed, particularly 

on the steep slopes overlooking the tidal region. The best protection 

in some of these areas particularly the northern side of Hellyer's 

creek would be to leave the steep "foreshore in its natural state and 

encourage the growth of native trees. 

Potential Use of Ecological Assets 

At present there is a small amount of recreational and commercial 

f ishing taking place in this region. This will probably increase with 

the growing population. Recreational use of the area will also 

incr ea se r equiring consistently high standards of water quality. 

The a rea might wel l be used for educational purposes, particularly 

if bush and nat ural shore area s wer e in c l ose pr oximity . 
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AREA 5. HOBSONVILLE TO TE ATATU INCLUDING ENTRANCE TO HENDERSON CREEK 

5.1 General Description 

5.2 

This area i s very shallow with extensive intertidal flats . The 

Henderson Creek enters the region in the south western corner and at 

low tide the channel extends in a curve to the north and east. 

Surrounding land is developed for farming and is generally low-lying 

and sloping gently towards the water. Foreshores are mainly low banks 

of clay or sandstone with some cliffed areas on the south-western 

shore outside the entrance to the Henderson Creek. 

Intertidal Substrates 

There is a considerable range of intertidal substrates in this area. 

Off the end of the Te Atatu Peninsula there is an extensive mangrove 

marsh with shell bars built up along the perimeter. A high level shell 

bar extends to the north outside the mangrove area and shelters the 

region to the west. Outside the entrance to the Henderson Creek the 

shores are sheltered by the mangrove and shell barriers to the east. 

The upper shore is fringed with mangrove with deep soft muds in the mid­

tidal region. Low tidal substrates are also very soft, apart from a 

few areas in the channel where banks of sandy substrate are exposed. 

Occasional outcrops of soft sandstone occur in the low tidal region on 

the western side but these are heavily silted, except where they are 

directly exposed to strong current action. Shell barriers have 

formed across the entrances to the bays in the northern part of this 

area sheltering extensive mangrove marsh. Substrates outside the 

barriers are soft ar.J muddy. 

In the northernmost part of the low tidal Henderson Creek there is a 

constr i ction in the channel with sandy substrates on either side. To 

the east of the large shell bar substrates are generally fine and 

sandy wit h local accumulations of shell. This region joins on to 

Area 7. 

On the Hobsonvill e s ide there are small patches of peaty material 

exposed oppos i te the end of t he shell bar with accumulations of shell 
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inshore. Substrates are fine sand near the main Harbour channel 

leading towards Beachhaven but become progressively muddy towards the 

north with high tidal shelly. areas inshore and mangrove in sheltered 

regions. 

Intertidal Flora and Invertebrate Fauna 

Soft shores - The considerable variation in substrate nature in this 

area has resulted in colonisation by a wide range of invertebrates. 

Outside the Henderson Creek Entrance - There are small patches of 

sedge · about high water level and generally there is a fringe of 

mangrove on the western side, with extensive mangrove marsh to the 

east. 

Mangrove areas Helice crassa (a) 
Amphibola crenata (c) 

Mid-shore - Substrates outside the mangrove marsh are 

very soft and muddy. 

Low water level - muddy areas 

More sandy areas near the channel 

Helice crassa 
Alpheus ~-

(c) 
(c) 

Alpheus ~- (a) 
Hemiplax hirtipes (o) 

Chione stutchburyi (c) 
Amphidesma australe (o) 
Mactra ovata (o) 
Nucula hartvigiana (o) 
Leptomya retiaria (r) 
Cominella glandiformis (c) 
Cominella adspersa (o) 
Alpheus ~- (o) 
spionid polychaetes (a) 

Clean low tidal sand near the end of the shell bar 

Baryspira australia (c) 
Cominella adspersa (c) 
Cominella glandiformis (c) 
Soletellina nitida (c) 
Macomona liliana (c) 
ASYCHIS THEODORI (o) 
Aglaophamus macroura (o) 
Callianassa filholi 
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Shelly mid-tidal areas Chione stutchburyi 
Amphidesma australe 

(c) 
(c) 

Clean sand adjacent to the main Harbour Channel (opposite Island Bay) 

Baryspira australia (c) 
Baryspira novaezelandiae 

cystallina (a) 
y ~ Comine lla glandiformis (c) 

Cominella adspersa (o) 
c,,'lt calianassa filholi (c) 

~ Lysiosguilla spinosa (c) 
t Pontophilus australis (c) 

1/ ~ Soletellina nitida (a) 
j ~ Macomona liliana (o) 
) -Atrina zelandica (r) 
J Offadesma angasi (o) 

() Marphysa ~- (c) 
p Asychis theordori (a) 
("> Orbinia (c) 

spionids (a) 
ee,1,..,.·,v ~ Trochodota dendyi ( o) 

Balanoglossus australiensis 
Aglaophamus macroura (c) 
Phoronis ovalis (a) 

South of Hobsonville - There is a zone of soft mud on a fairly steep 

bank dropping towards low water. Substrates on top of the bank and 

on a high tidal flat are generally firmer and sandy. 

Low water 

Mid-tide flats 

Alpheus ~- (a) 
Hemiplax hirtipes 
Cominella adspersa 

(a) 
(c) 

Chione stutchburyi (a) 
Amphidesma australe (c) 
Macomona lilina (a) 
Nucula hartvigiana (c) 
Zediloma subrostrata (c) 
Zeacumantus lutulentus (c) 
Cominella glandiformis (c) 
Notoacmea helmsi (c) 
Magelona ~- (c) 
Orbinia (a) 
spionid polychaetes (a) 
Elminius modestus (c) 
Anthopleura aureoradiata (c) 

Hard s hore s - The r e i s very little hard shore in this r egion. Small 

are a s o f waite ma t a sandstone are expose d near the entrance of the 

(c) 

_ _ J 
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Henderson Creek, ma inly at a high intertidal l evel. There are a 

f ew outcrops of rock near low water level. About high water mark 

ther e is a zone of blue-green algae throughout the year in damp place s 

and a band of green algae in the winter. 

High levels 

Middle levels 

Low levels 

Sphaeroma quoyana (a) 
Zeacumantus lutulentus (o) 

Anthopleura aureoradiata (c) 
Elminius modestus (o) 
Zediloma subrostrata (o) 

Balamus amphitrite (c) 
Ostrea ~- (c) 
Microciona ~- (c) 

5 .4 Fish 

The extensive intertidal flats of this region support a rich fauna 

which is potentially valuable as food for fish. Large numbers of small 

flatfish are found in the sheltered region outside the Henderson Creek 

entrance, and it is probable that most species of common Harbour fish 

enter this area at times. 

5.5 Birds 

5.6 

Pied stilts, red-billed gulls, and black-backed gulls are f ound in 

small numbers in the sheltered soft-sediment areas outside the 

Henderson Creek entrance. Kingfishers are common in the mangrove 

marsh and pukekos are occasionally seen. 

On the extensive shell bar to the north of the Te Atatu Peninsula 

large numbers of white-faced herons feed. This is the highest con­

centration of these birds in the Waitemata. Caspian terns rest on the 

shell bars, along withs Lll numbers of gulls. 

Of the fish feeders pied shag occur in small numbers throughout the 

area and white-fronted terns and caspian tern of t en f eed at high tide . 

Edible Inver tebrates 

The edible invertebrates of this region ar e all shell f ish. Chione 

st utchbury i of edibl e size i s f ound in small numbers in the shell bar 

. ,. -
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region to the north of the Te Atatu Peninsula along with localised 

patches of edible Amphidesma australe. It is unlikely that these beds 

are exploited because of their distance from the shore. 

Mactra ~ occurs in small numbers in the 'sheltered region outside 

the Henderson Creek entrance. This species is not often sought for 

food. Large numbers of mud snails, Amphibola crenata, are found in 

the mangrove marsh, but these are not often taken. 

Present rates of exploitation will not affect the shellfish concen­

trations in this area. There is a possibility, however, that there 

will be an increase in the numbers of Chione and Amphidesma of edible 

size in the region to the east of the shell bars off the end of the 

Te Atatu Peninsula. There are large areas of apparently suitable 

substrate which could be colonised by these species. 

Natural Ecological Changes 

The most significant natural ecological changes occurring in this 

area are the deposition of fine sediments in the area outside th~ 

Henderson Creek entrance, and the movement of shell bars to the north 

and east of the Te Atatu Peninsula. 

Deposition of fine sediments is to be expected in a sheltered area 

such as that outside the Henderson Creek entrance, although there 

appears to have been a considerable acceleration -of this process. 

Under natural conditions a slow buildup of intertidal substrate level 

would occur, resulting eventually in a spread of mangrove marsh and 

the formation of deep soft substrates. 

The accumulation of dead bivalve shells in the region to the north 

of the Te Atatu Peninsula has resulted in the formation of a series 

of shell bars. Some of these bars have become stable and support a 

typical shell barrier vegetation; others are moving slowly shorewards 

or towards the stabilised bars. A chain of shell bars protects the 

mangrove marsh off the end of the Peninsula. 

As a ccumulations of shel l and coarse sand move s lowly shorewards they 

destroy the fauna of the region they move over. In some places 
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accumulations of shell become fairly stable in intertidal areas and 

support a fauna dependant on shelly substrates. 

The slow formation and movement of shell bars is expected to continue 

in this region. 

5.8 Ecological Interference by Man 

Man has had a considerable impact on the ecology of the sheltered 

region outside the entrance to the Henderson Creek by permitting the 

contribution of considerable quantities of soft sediment to the waters 

of the Henderson Creek. The effects of rapid sediment deposition are 

obvious in mid and low tidal areas where previous faunas have been 

destroyed. In less sheltered areas natural faunas have been reduced 

in density and growth rates appear to have been adversely affected. 

There appears to have been little impact on the more exposed regions 

to the east of this area, or within the stable mangrove marsh off 

the end of the Te Atatu Peninsula. 

5 .9 Pollution 

5.10 

5 .11 

There is no obvious pollution of this area at present. 

Ecological Value 

This is an area of considerable variation, both in terms of the pre­

vailing physical conditions and in terms of the diversity of the fauna. 

Whereas the fauna of the sheltered region to the west has been 

adversely affected by sedimentation and the diversity reduced, the 

fauna of the more exposed eastern area, particularly on the extensive 

low tidal flats, is rich and healthy. The eastern area is capable 

of entering into a greater number of interactions with other areas 

of the Harbour ecosystem and is thus more valuable. 

Improvement and Protection of Ecological Assets 

There is little improvement that could be made to the ecological 

condition of this area. Considerable protection could be afforded 

by preventing the contribution of sediments to the tidal areas of the 

Henderson Creek, and by careful development of the foreshore when the 

land to the west and north is subdivided. 



5.12 

- 46 -

Potential use of Ecological Assets 

There is little direct use of the ecological assets of this region at 

present, although a small amount of flatfishing is practised. It is 

unlikely that this situation will change in the future, although 

there will be a considerable increase in appreciation of the natural 

condition of this area when overlooking land to the west and north 

is developed for housing. 
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AREA 6. HENDERSON CREEK 

6.1 General Description 

The Henderson Creek is a narrow tidal creek extending to the south­

west from the Upper Harbour Basin. Its main tributaries are the 

Oratia and Opanuku Streams which join just below the upper tidal limit 

in Henderson Borough, and the Swanson Stream which drains into the 

tidal Huruhuru Creek. 

Henderson Creek enters the main body of the Harbour west of the end 

of the Te Atatu Peninsula where there is an abrupt narrowing of the 

tidal area. Practically all surrounding land on the eastern side of 

the Creek is developed for residential purposes whereas that on the 

western side is largely farmland with some residential areas and 

small patches of bush. Apart from some steeply-rising land near the 

entrance to the Creek on the western side, most of the country is 

gently rolling with low banks dropping to the intertidal. Much of 

the foreshore reserve on the eastern side is in an unkempt state 

with scrub and gorse dominant, although in the upper tidal part of 

the Creek small reserves such as Falls Park are particularly attractive. 

Towards the entrance area on the western side there are prominent areas 

of bush, notably to the east of Colwill Road. 

The Creek is used for barge transport of sand and shingle to Selwood 

Road and the Waitemata County has an organic refuse tip at the end of 
• 

Taikata Road. 

6.2 Intertidal Substrates 

In the narrow upper reaches of the Creek intertidal substrates consist 

largely of soft sands and muds. The strong tidal and freshwater 

currents grade the bottom sediments which are mainly fine mobile sand. 

Where the creek widens in the vicinity of the north-western motorway 

bridge there are areas of mangrove on the upper shore with soft muddy 

substrates. Some high tidal areas are firm and sandy. Outside the 

mangrove marsh there is a band of very soft substrate above low water 

but in the channel sediments are often sandy. 
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Towards the Creek entrance there are also considerable areas of high 

tidal mangrove with soft sediments. Extensive muddy areas are found 

outside these with some firmer sand banks near low water and in the 

low tidal channel. Low tidal substrates are continually sorted by 

strong currents. 

There are occasional outcrops of soft sandstone intertidally, part-

icularly near the entrance �f the Creek. The sandstone is generally 

heavily silted except where exposed to the current. 

6.3 Intertidal flora and invertebrate fauna 

The flora and fauna are described for three areas: 

A. Entrance area.

B. Middle Creek.

C. Upper Creek.

6.3.A Entrance area 

High tide level - most of the upper intertidal of this region is 

occupied by mangrove marsh, although large areas have been reclaimed -

particularly in the vicinity of Taikata Road. On the shoreward side 

of the mangrove there is generally a band of sedge and other vegetation 

on fairly firm substrate. 

flora 

fauna 

Mangrove marsh 

Leptocarpus simplex 
Salicornia australis 

Ophicardelus costellaris 
Potamopyrgus antipodum 
Helice crassa 

Amphibola crenata (a) 
Helice crassa (a) 
Alpheus !l?.• (c) wet areas 
spionids (c) wet areas 

Crassostrea glomerata 
Onchidella nigricans 
Elminius modestus 

·- ... • • • • _or 

(o) 
(o) 

.... .. 
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Mid tidal mud flat s - are mainly sof t with occasional stable areas 

of coarser subs trate Hemiplax hirtipes (a) 
Alpheus ~• (c) 
Helice crassa (o) 
Mactra ovata (o) 
Cominella glandiformis (o) 

Low tidal flats - normally firmer than the higher flats because of 

sorting action of stronger currents. 

Rock outcrops 

High tide level 

fauna 

Mid low tide 

6.3.B Middle Creek 

Alpheus ~- (c) 
Hemiplax hirtipes (o) 
Chione stutchburyi (o) 
Mactra ovata (o) 
Amphidesma australe (o) 
Cominella glandiformis (c) 
Cominella adspersa (o) 
Zeacumantus lutulentus (o) 
Anthopleura aureoradiata (c) 
Elminius modestus (c) 

blue-green algae 
Enteromorpha ~-

Sphaeroma. quoyana 

Zediloma. subrostrata (o) 
Onchidella nigricans (o) 
Modiolus fluviatilus (c) 
Elminius modestus (c) 
Balanus amphitrite (a) 
Anthopleura aureoradiata (c) 

Sedge communities are well developed in some of the higher intertidal 

areas notably in the basin to the north of Rutherford High School. 

High level mangrove marsh with trees restricted in height also occurs 

in the basin. 

The fauna and flora of mangrove marshes are similar to that of marshes 

in the entrance area of the Creek. 

Low tidal flats are generally soft and muddy 

Alphe us ~ • (c) 

Firm patches Chione s t utchbury i (o) 
Mactra ovata (o ) 
Cominella glandiformis (o) 
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Of some interest is the presence of small patches of Zostera amongst 

high tidal mangroves. 

6.3.C Upper Creek 

Towards the upper limits of the Creek the banks are steep and the 

tidal area narrow. Sediments are mobile in the Creek bed with some 

banks of soft mud in places. Small pockets of sedge occur about the 

high tide marks with the burrows of Helice crassa high amongst the 

vegetation. Large numbers of Potamopyrgus antipodum are also present. 

6.4 Fish 

Little is known of the fish in this area. Flatfish, and yellow-eyed 

mullet are probably present most of the year, and other common species 

probably enter the Creek at times. Mangrove are.as near the entrance 

to the Creek may be important to Parore as a source of algal food. 

6.5 Birds 

Very few birds are found in the upper reaches of the Creek, except 

for the kingfisher which is conuoon throughout the area. Where the 

intertidal area increases and there are open mudflats small numbers 

of shore feeders are found; Pied stilts, white-faced herons, red­

billed gulls and black-backed gulls. Generally these become more 

numerous towards the mouth of the Creek. Pied shags are common in 

the lower part of the Creek and are also found in the upper reaches 

at high tide. Little black shags occasionally fish in the lower 

reaches, and larger black shags are sometimes seen in the entrance 

area . Little pied shags also occur in the area. 

The refuse tip at Taikata Road attracts large numbers of black-backed 

gulls which are mainly concentrated in that area or r esting on i nter­

tidal f lats nearby. 

Pukekos are found in the mangrove fringe s of the Creek, and 

occasi onally Caspian t erns and white- f ronted t erns feed i n the lower 

reaches a t high tide . Ducks occur i n small numbers throughout the 

area. 

- I 
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6.9.A Pollution of freshwater streams leading into the area 

Pollution of streams in this area is derived both from industrial 

sources and the local population. The Oratia Stream is occasionally 

badly polluted by waste products, although this was being remedied 

in 1972. 

In the creeks passing through Henderson Borough there are considerable 

quantities of inorganic waste - mainly plastic and paper. These 

litter the banks in both the tidal and freshwater portions of the creek. 

6.9.B Pollution as a result of development of tidal areas 

6.9.C 

Pollution arising from the development of foreshore areas is usually 

caused by an inconsidered approach on the part of developers, and later, 

a careless attitude on the part of residents. 

The foreshore reserves of large areas of the eastern shore of the 

Henderson Creek are sadly neglected. These weed-covered areas are 

often used as dumping grounds for rubbish from households in the 

vicinity. 

Strip reclamation in the vicinity of Taikata Road has left untidy 

foreshores outside the reclamation. Facing walls are ineffective in 

many places and considerable quantities of sediment have been con­

tributed to the remaining tidal areas. 

The reclamation made by the Taikata Sailing Club near the entrance 

to the creek is also very untidy. Eroding walls have resulted in 

demolition material being spread over the intertidal and metals, 

clay and garden refuse make this an unsightly mess. 

Pollution as a result of reclamation of tidal land by refuse tipping 

Present practice at the Taikata Road tip is to place organic refuse 

directly into tidal areas of mangrove marsh. There is no protective 

wall or other means of preventing salt water incursion into the 

dumped refuse. Besides a general spread of wind and water carried 

rubbish beyond the area of the reclamation there is the formation of 

a black tip liquor which escapes into the surrounding tidal area. 

The nature and volume of this liquor are discussed further in the 

Wat er Quality Report (A.R.A.). 



6.10 

6.11 

. Y 

- 54 -

Ecological effects of the tip liquor are not evident, although there 

is a real danger of some as yet unnoticed cumulative effect if this 

continues to be released into the tidal area. Of considerably greater 

ecological impact is the alteration of current patterns caused by the 

reclamation and the consequent deposition of considerable quantities 

of soft sediment outside the reclaimed area. 

There may be a slight eutrophication of Henderson Creek waters although 

this is not necessarily caused by the Taikata Road tip. Scums of 

green colonial diatoms or flagellates occur intertidally in the lower 

creek at times. 

Ecological Value 

As with the other shallow creeks of the Upper Waitemata the most 

valuable ecological function of the Henderson Creek is as an area 

in which deposition of land derived sediments occurs before they can 

be carried further down the Harbour. The extensive, sheltered inter­

tidal flats and mangrove marsh of this Area are well suited for this 

purpose. 

The use of natural tidal areas for educational purpo.ses particularly 

in the central part of the Creek near Rutherford high school would 

provide a valuable asset to local schools. 

Rich flats near the entrance to the Creek, and the extensive mangrove 

marsh in the centr~l area are valuable to food chains of the Harbour 

ecosystem in providing food for juvenile fish and organic material 

for deposit feeders and scavengers. 

Improvement of the Area 

The foreshores of much of this area, particularly the eastern side 

of the creek, are capable of cons i derable improvement. The planting 

of native shrubs in place of the present weeds and scrub would do much 

to improve the creek side environment. 

If the foreshore was cleaned up this would probably deter the local 

householders f rom depositing rubbish. The cumulative effect of 

small lots of dumped rubbish make s t he for eshore appear untidy . 
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6.12 Potential Use of the Area 

The lower part of the Henderson Creek is used for mooring larger craft, 

and recreational sailing, boating, water-skiing and swimming. Local 

residents express some concern over changes to the Creek in this 

area - principally the presence of rubbish in the water, and the 

accumulation of mud in the intertidal area. Enjoyment of this area 

has probably been reduced by this environmental deterioration. 

The intertidal areas of the Henderson Creek, and in particular the 

high tidal mangrove swamps and salt marsh provide good examples of 

natural communities for educational purposes. The report on Intertidal 

R~serves suggests the development of an area near Gloria Park for 

this reason. 
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6.6 Edible Shellfish 

There are few edible shellfish in this Area. Chione stutchburyi and 

Amphidesma australe do not reach a large enough size, and Mactra 

ovata occurs only sporadically. There is unlikely to be any change 

in the abundance or growth rates of these species. 

6.7 Natural Changes 

Natural changes to be expected in an area such as the Henderson Creek 

would be a slow accumulation of sediment in intertidal areas 

resulting in a rise of substrate level and eventual change from mud 

flat to mangrove marsh to salt marsh. This process is well 

illustrated by the conununities in the large basin to the north of 

Rutherford High School where high tidal mangrove is prevented from 

growing larger by high substrate levels, and there are patches or 

'islands' of s~dge and other vegetation appearing at the higher levels. 

6.8 Effects of Man 

The principle effect of man's development of this area has been to 

increase the quantity of sediment contributed to the intertidal region. 

Sediment deposition has been particularly noticeable on the lower 

areas where substrates are now extremely soft. 

The effects of rapid sediment deposition can be seen in the vicinity 

of the reclamations in the Taikata Road area. Some sediment has been 

contributed directly from the reclamation but far greater quantities 

have deposited from the water in what was previously a current swept 

portion of the Creek. This example illustrates two important aspects 

of development that may interfere with intertidal ecology. First the 

poor design of reclamations which may alter current pat terns; and 

second, the large quantities of silt that are entering tidal waters/ 

6.9 Pollution 

Pollution of this Area may be described in three parts. 

A. Pollution of freshwater streams leading into the area. 

B. Pollution as a result of development of the tidal areas 

of the Creek. 

c. Pollution by rubbish disposal in tidal ar ea s. 

------- -
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AREA 7. TE ATATU PENINSULA 

7.1 General Description 

Several hundred acres of flat shore lie between the tide marks in 

this area which includes the region to the north of the low tidal 

channel of the Whau River as far as the end of the Te Atatu Peninsula . 

Land immediately behind the coast is developed for farming purposes 

being mainly open fields and pasture. There is a small residential 

area near the end of the Te Atatu Peninsula. Foreshores are generally 

low clay banks which in some areas are being rapidly eroded. To the 

south of Harbour View Road there is an extensive marsh at high water 

level. There is a strip of scrub with some mature trees in the fore­

shore area. 

7.2 Intertidal Substrates 

Substrates over much of this area are similar in nature being fine and 

sandy. There is, however, considerable substrate variation in the 

southern part of the area in the vicinity of the Whau River Channel. 

Substrates in the low tidal Whau River channel are soft with coarse 

sand on the banks and surrounding flats. The shell barrier to the 

north of the river channel shelters an area in which soft muds have 

accumulated and mangrove marsh developed. High tidal sand flats 

inside the mangrove area are firm and well-drained, with salt marsh 

developed inshore. At the base of the low tidal sand spit to the 

north of the Whau River Channel there are patches of soft mud and 

accumulations of dead shell with most of the area being a firm sandy 

mud. Towards low water substrates become clean and sandy. 

Over the extensive flats to the north substrates are firm and sandy 

with patches of semi-consolidated sandstone protruding over a wide 

area. Embedded in the soft sandstone are the remains of trees of 

considerable size. An area of boulders near the low water mark 

(Fig. 7.1) is puzzling as these appear to be of volcanic origin . 

To the north of Harbour View Road high tidal substrates consist of 

accumulations of shel l and sand with some localised deposition of 

soft c lays wh er e the f oreshore is eroding. 
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To the north of the end of the Te Atatu Peninsula there are accumu­

lations of shell in the upper intertidal and extensive shell barriers 

outside a large mangrove marsh. 

Intertidal flora and Invertebrate Fauna 

Areas of soft muddy substrate in the upper intertidal near the Whau 

River entrance support 
Helice crassa (a) 
Alpheus ~- (o) 
Hemiplax hirtipes (o) 

In slightly firmer areas there are dense populations of Zeacumantus 

lutulentus and Amphibola crenata. 

The roots and pneumatophores of the larger mangroves fringing the 

shell barrier support Crassostrea glomerata (c) 
Modiolus neozelanicus (c) 
Zeacumantus subcarinatus (a) 
Zediloma subrostrata (c) 
Lunella smaragda (c) 
Elminius modestus (a) 
Anthopleura aureoradiata (c) 

High level mangrove marsh behind the shell barrier supports dense 

populations of Helice crassa and Amphibola crenata. 

An extensive salt marsh area fringes the shore to the south of Harbour 

View Road. In this region are found healthy sedge and rush comnunities 

and meadows of the glass wort Salicornia australis and other small 

succulents. 

The stable part of the high tidal shell barrier supports a variety of 

plants adapted to such areas (See Area 22.C, for conmon species 

associated with shell barriers). 

over much of the mid-tidal areas a typical assemblage of animals of 

soft sand flats is f ound. 
Chione stutchburyi (a) 
Amphidesma australe (o) 
Macomona liliana (a) 
Nucula har t vigiana (c ) 
Micr e l enchus huttoni (o) 
Zediloma subros t rata (c) 
Zeac umant us lutulent us (a) 
XY!Uene plebe ius (o) 
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Cominella glandiformis (c) 
Bptoacmea helmsi (c) 
Amaurochiton glaucus (c) 
Anthopleura aureoradiata (c) 
Elminius modestus (o) 
Hemigrapsus crenulatus (c) 
Lysiosquilla spinosa (o) 
Callianassa filholi (o) 

In clean sand towards low tide mark at the end of the sand spit 

to the north of the low tidal Whau River Channel. 

Low tidal clean sand to the north 

Baryspira australis (c) 
Aglaja cylindrica (r) 
Cominella adspersa (o) 
Soletellina nitida (a) 
callianassa filholi (o) 
Lysiosquilla spinosa (o) 
Notamastus zeylanicus (o) 
Asychis theordori (c) 
Phoronis ovalis (c) 

Baryspira australis (r) 
Haminoea zelandica (c) 
Cominella adspersa (o) 
Soletellina nitida (o) 
Lysiosquilla spinosa (o) 
callianassa filholi (c) 
Pectinaria australis (c) 
Asychis theordori (c) 

The area of low tidal boulders (Fig 7.1) supports 

Beneath boulders 

Elminius modestus (a) 
Pomatoceros caeruleus (c) 
Lunella smaragda (c) 
Zediloma subrostrata (c) 
Lepsiella scobina (c) 

Acanthochiton zelandicus (c) 
Sypharochiton pelliserpentis (c) 
Amaurochiton glaucus (c) 
Pilumnopeus serratifrons (c) 
Petrolisthes elongatus (a) 
Alpheus ~- (o) 
Elminius modestus (c) 
Lepidonotus ~- (a) 
Microcosmus kura (c) 
flatworks (2 spp) (c) 

Inshore from the boulder patch there is a generally shelly substrate 

with small beds of Amphidesma australe occurring on the flanks of shell 

bars. 
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7.4 Fish 

Small numbers of flatfish are of ten to be seen about the low water 

mark in this area and schnapper are caught by boat fishermen. Low 

tidal flats support a rich fauna which is potentially important as 

a food source for demersal species. 

7.5 Birds 

Common shore-feeding species utilise the low tidal flats of this 

area in some numbers. Conmon are red-billed gull, pied stilt, black­

backed gull and white-faced heron. Kingfishers feed in the mangrove 

marsh inshore. Fish feeders in this area include Caspian terns, 

white-fronted terns and the occasional gannet, with pied shags in the 

Whau River Channel. Caspian terns roost intertidally in groups of 

up to 30, and there is a black-backed gull roost on high tidal flats 

to the south of Harbour View Road. 

7.6 Edible Invertebrates 

Of the shellfish which reach edible size in this area Chione stutchburyi 

is found in low density beds ·near the low water mark, and Amphidesma 

australe occurs in small dense beds in shelly areas. Neither of these 

species appear to be taken for food in any quantity. It is possible, 

however, that the density and extent of beds of Chione of edible size 

will increase in the low tidal areas, in which case exploitation 

would be expected to increase. 

The mud snail, Amphibola crenata is found in the mangrove marsh and 

small numbers of Lunella smaragda are found on the larger mangroves 

and on the boulder patch. It is unlikely that these species are taken 

for food. 

It is also unlikely that the oysters attached to mangrove trunks and 

pneumatophores near the shell barrier are taken. 

7.7 Natural Ecological Changes 

Slight ecological changes will be associated with slow sediment 

de pos ition nea r the low t idal Whau River, and in the shell barrier 

r egion. The mangrove mar sh will incr ease in ar ea slowly a s substrates 

become suitable for colonisation. The shell barrier will probably 
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move very slowly to the north. 

Minor changes can also be expected in high tidal regions to the north 

of Harbour View Road where soft banks are being eroded and clay 

deposited on the intertidal substrates. 

7.8 Ecological Interference by Man 

There has been little interference with the natural ecology of this 

area. A small reclamation has b~en made at the end of Harbour View 

Road. 

7.9 Pollution 

7.10 

7.11 

7.12 

There is no obvious pollutions of this area. 

Ecological Value 

The rich and healthy faunas of this area are of considerable value to 

the Harbour ecosystem, both because of the large intertidal area, and 

because of the interactions with fish and bird populations. 

The variation of habitat types in the region to the -south of Harbour 

View Road makes this area of considerable educational interest. The 

shell barrier and extensive high tidal salt marsh are natural habitats 

under considerable threat in the Waitemata. 

Improvement and Protection of Ecological Assets 

Minor improvement could be made to the high tidal area to the north 

of Harbour View Road by halting erosion of the soft foreshore. 

Protection of the intertidal environment will be required if the f ore­

shores of this region are further developed. The washing of silts 

and clays from neighbouring land is a potential problem. 

Potential Use of Ecological Assets 

At present a considerable part of this area is designat ed for r ec lama­

tion if the developme~t of a container port off the Te Atatu Peninsula 

i s approved . I f the port deve lopment does not eventuate, t he high 

tidal salt mar sh, mangrove marsh and shell barrier r egion to the 

south of Harbour View Road would make an excel l ent wildlife and 

educational reserve . (S ee Report on Inter tidal Reserves ) 
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AREA 8. LOWER WHAU RIVER 

8.1 General Description 

In the lower Whau the tidal area becomes wider than further up the 

river , but the shoreline remains strongly indented with bays and the 

entrances to small creeks. Large areas of mangrove lie adjacent to the 

banks , while there are expanses of open mud on both sides of the low 

tidal channel . 

Land on the western side of the river is largely residential with large 

numbers of properties looking down on the water. The end of the 

Rosebank peninsula is largely industrial with residential properties 

beginning in the vicinity of Avondale Road. 

Foreshores generally consist of a low steep bank with scrubby vegetation, 

although there are patches of mature pines on the Rosebank Peninsula, 

and pohutukawa trees in places. 

8.2 Intertidal Substrates 

There are some high tidal sandy flats, near the entrance to the Creek 

on the eastern side, which support salt marsh vegetation. In the mangrove 

marshes there is a gradation of substrate nature from relatively f irm 

high-tidal marsh to deep soft sediments further down the shore . Outside 

the mangrove there are ex tensive areas of open mud which is also very 

soft. Towards the level of the low tidal channel there are patches 

of firmer sands, particularly where current action is accentuated by 

the curving channel. 

8. 3 Intertidal Flora and Invertebrate Fauna 

Three ma.in habitats can be described for the plants and animal s of this 

Area . 

A. Fringing marsh. 

B. Mangrove marsh. 

C. Open mud f lat . 

/ 
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8.3.A. Fringing Marsh 

There is normally a band of variable width about the mean high 

water mark which has a relatively firm substrate and supports a 

variety of sedges and salt marsh plants. High tidal flats outside 

the Rosebank Domain have developed a typical salt marsh vegetation. 

Coumon plants 

fauna 

8.3.B Mangrove areas 

Salicornia australis 
Selliera radicans 
Samolus repens 
Leptocarpus simplex 
Juncus maritimus var australiensis 

OPhicardelus costellaris (c) 
Potomopyrgus antipodum (c) 
Helice crassa (c) 
Amphibola crenata (o) 

In high intertidal regions, mangrove growth is restricted and there 

are extensive areas of small mangrove trees. In such areas the 

substrate is relatively firm and there is obviously ' a slow e~olution 

towards salt marsh. 

fauna Amphibola crenata (a) 
Helice crassa • (a) 

In lower intertidal areas mangroves grow to a greater size and the 

substrate is generally soft and muddy. 

• 8.3.C Open nud flats 

Amphibola crenata (c) 
Helice crassa (c) 
Alpheus !E.· (c) 
Elminius modestus (a) 
Crassestrea gl0D1erata (o) 

Mudflats outside the mangrove are usually very soft. 

Alpheus !E.· (a) 
Helice crassa (o) 
Hemiplax hirtipes (a) 

In more sandy areas towards low water several other species may be 

found Cominella glandiformis (c) 
Cominella adspersa (o) 
Chione s tutchburyi (o) 
Mactra ovata (o) 
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8 .4 Fish 
Little is known of the impo~tance of this area to fish populations, 

although it is probable that several common species enter the region 

at times. Permanent residents include flatfish - principally yellow­

bellied founder, yellow-eyed mullet, and parore . 

8.5 Birds 

Shore feeding birds are not abundant in this Area. The ioost common 

are pied stilts, white-faced herons, red-billed gulls and black-backed 

gulls. Fish-feeders are well . represented with large numbers of pied 

shag, little pied shag, and little black shags. Kingfishers are the 

most numerous birds being common throughout the area. Mallard ducks 

are seen occasionally but are more common in the Upper Whau (see Area 

10). Occ~sionally white-fronted terns and caspian terns feed in the 

area. 

8.6 Edible Invertebrates 

Quantities of edible shellfish in this Area are small. Mactra ovata 

occurs in some soft areas but few people seem to exploit it. 

Crassostrea glomerata is found on the roots and pneumatophores of mangroves 

but there is only a small amount of exploitation. It is unlikely that 

there will be any change in the abundance of edible species in the Area. 

8.7 Natural Ecological Changes 

As with other shallow, Upper Harbour areas the most significant changes 

to be expected in the Lower Whau River would be associated with 

gradual accumulation of sediment and the evolution of tidal areas from 

mud flat to mangrove marsh to salt marsh to dry land. This process is 

admirably illustrated in the lower reaches of the Whau particularly on 

the eastern side adjacent to the end of the Rosebank Peninsula . 

Other natural changes to be expected will be alterations of current 

f low pa t t e rns with constant movement o f sediment s particularly in the 

low tidal r egion. 

8.8 Ecological I nter fer ence by Man 

Deve lopment of t he l a nd surrounding this area has l eft t he f oreshore 

untidy, wi th was t e ma terial s fr om industr ies , householder s, and loca l 

' .. 
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bodies contributing. Some reclamations are particularly untidy with 

a variety of waste materials being used for fill and insufficient 

covering and inadequate sealing of the faces which come into contact 

with tidal water. 

The increase in sedimentation rates caused by development of the water­

shed is also evident in this area. A rapid accumulation of soft 

sediments in some areas has resulted in a rapid spread of mangrove. 

8.9 Pollution 

8.10 

8.11 

Apart from the sedimentation problem, pollution of this area is largely 

due to the untidy nature of the foreshore. There has been a deterioration 

of high tidal areas into which rubbish is dumped. The cumulative effect 

of many small pollutant contributions is evident here, particularly in 

soft sediment areas where there is little tidal flushing. 

Ecological Value 

The principle ecological value of this Area lies in its function of 

retaining fine sedimented material and preventing this from being carried 

further down the Harbour. 

This area also has considerable value as a visual amenity to the over­

looking residential areas to the west and south. 

The entrance area of the River on the eastern sid~ may well assume con­

siderable importance as an educational area, providing -examples of 

different natural mangrove and salt marsh communities (See Report of 

development of Intertidal Reserves). 

Improvement of the Area 

Major improvements can be made to the state of the foreshore in this Area. 

If the foreshore is kept in a natural state as far as possible this will 

go a long way towards protecting the intertidal area. 

Other improvements can be made in educating the local population as to 

the potential dam.age that can be caused by the dumping of material into 

tidal areas . 
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8.12 Pot ent i al Use of the Area 

At present this Area is used by the local population for mooring boats, 

and in small numbers for recreational boating and fishing. Conmercial 

flatfishermen may operate in the area occasionally. 

Potential use of ecological assets of the Area will not be great, 

although the development of the area adjacent to the Rosebank Domain 

could well result in considerable educational use. (See Report on 

Intertidal Reserves.) 
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AREA 9. POINT CHEVALIER TO POLLEN ISLAND, INCLUDING WATERVIEW INLET 

9.1 General Description 

This area consists of a large shallow bay, the head of which is crossed 

by the north-western motorway enclosing the Waterview Inlet. On the 

western side of the bay are the low-lying Pollen and Traherne Islands. 

Large intertidal areas of the south-western part of the bay have been 

designated for reclamation for the development of railway marshalling 

and storage facilities in association with the planned container port 

to be situated off the Te Atatu Peninsula. 

The land surrounding this region is largely residential on the eastern 

side and in the southern part of the Waterview inlet. To the west 

there is iadustrial land along the Rosebank peninsula. Pollen and 

Traherne Islands are low-lying with extensive accumulations of shell and 

surrounding mangrove marsh. 

Foreshores to the south of Point Chevalier consist of low cliffs of 

sandstone with fringing pohutukawa and prominent pines and macrocarpa. 

Towards the south the foreshore is not as steep and there is generally a 

strip of green close to the high tide level with mature trees in places. 

Along the western side there is some developed land right to the waters 

edge, but generally there is a band of scrub with occasional prominent 

pines along the foreshores. 

9.2 Intertidal Substrates 

There is considerable variation in the nature of intertidal substrates 

in this region. At Point Chevalier there are reefs of Waitemata sand­

stone on the point with a shelly beach along part of the western side. 

To the south the sandstone is largely covered by soft sediments with 

only occasional outcrops. 

Outside the motorway reclamation the substrate is generally f irm with 

a considerable buildup of raised shell bars. A small shell barrier 

partially blocks a small inlet containing mangrove adjacent to the 

Walker Road Reserve . Firm shelly substrat e extends right across the 

head of t he bay outside the iootorway and outside Poll en Island. There 

are occasional patches of muddy sand about mid-tide level and expanses 

of sand towards low water. 

4 
I 



- 70 -

Within the Waterview Inlet, which is enclosed by the northwestern 

motorway reclamation , there are areas of firm she lly substrate near 

the channel, but otherwise much of the substrate is soft mud. High 

level areas around Traherne Island support extensive mangrove marsh 

while on firm high tidal sands and muds there is considerable develop­

ment of salt marsh. 

Behind the main shell barrier of Pollen Island there is an extensive 

area of high tidal mangrove marsh with trees restricted in size because 

of the high level. The transition of mangrove to salt marsh is well 

illustrated in this area. 

9.3 Intertidal Flora and Invertebrate Fauna 

Soft shores; sandy areas to the south of Point Chevalier. 

High tide level 

Mid tide level 

Low tide, clean sands 

Talorchestia !12.· (c) 

Chione stutchburyi (a) 
Macomona liliana (c) 
Zeacumantus lutulentus (a) 
Zediloma subrostrata (c) 
Cominella glandiformis (c) 
Marphy sa !12.. • ( o) 
Axiothella guadrimaculata (o) 
spionid polychaetes (a) 
Anthopleura aureoradiata (c) 

Notoacmea helmsi (c) 
Haminoea zelandica (o) 
Baryspira australis (c) 
Cominella adspersa (c) 
Cominella glandiformis (c) 
Chione stutchburyi (a) 
Nucula hartvigiana (a) 
Macomona liliana (a) 
Mactra ovata (o) 
Axiothella quadrimaculata (o) 
Aglaophamus macroura (o) 
Glycera !12.· (c) 
spionid polychaetes (a) 
Anthopleura aureoradiata (c) 

Shelly areas outside motorway from Walker Road to Pollen Island. 

Chione stutchburyi (c) 
Amphidesrna australe (c) 
Macomona liliana (c ) 
Nucula hartvigiana (c) 
Mac t ra ovata (o ) 
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Mangrove marsh 

Comine lla glandiformis (a) 
Zeacumantus lutul entus (c) 
Notoacmea he lmsi (c) 
Zediloma subrostrata (a) 
Amaurochiton glaucus (c) 
He lice cras sa (o) 
Hemigrapsus crenulatus (c) 
Elminius modestus (c) 
Anthopleura aureoradiata (a) 
flatworms (c) 

The small area of mangrove adjacent to the reserve at walker Road 

retains permanent water in some areas which has permitted the growth 

of large quantities of green algae - mainly Enteromorpha ~-

Within the Waterview Inlet there is a fringe of mangrove around the 

entire shoreline. On the eastern side there are quite large trees 

at lower tidal levels, while towards the western side and in the 

vicinity of Traherne Island the size of the trees is limited by the 

high intertidal levels. At present the whole area is ecologically 

healthy. 

Salt marsh 

Helice crassa (a) 
Amphibola crenata (a) 
Potamopyrgus antipodum 
Ophicardelus costellaris 

(c) 
(c) 

There are extensive areas of high tidal salt marsh adjacent to Pollen 

and Traherne Islands. Mangrove occupies lower ground than 

Salicornia, while Juncus and Leptocarpus occupy the highest marsh. 

In the area behind Pollen Island three types of marsh are easily 

recogni sable . 
Mangrove 

Salicornia 

Se dge 

Amongst t he Leptocarpus - Juncus marsh may a l so be found 

Stipa ter etifor ia 
Plagiant hus divar ica tus 
Selliera r adicans 
Samolus repens 

~ 
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On the higher levels of the stabilised shell bank there has been con­

siderable growth of flax (Phormiurn) with the shrubs 

Grasses 

on top of the shell 

Plagianthus 
cassinia retorta 
Leptospermum scoparium 

Festuca arundinacea 
Arundo conspicua 

Aster subulatus 
Rumex !£.· 
Anagallis arve~is 
Plantago lanceolata 
Plantago coronopus 

The marshes of this area are probably rising slowly with the consequent 

spread of the above coumunities over what was previously open sand 

flat in the shelt~red area. 

Hard shores 

The hard shores of this area are restricted to the vicinity of Point 

Chevalier where there ~s a sandstone cliff and reefs extending over 

most of the tidal range . To the south soft sediment covers the eroded 

sandstone and there are only occasional protruding. ledges and boulders. 

There is a distinct band of blue-green algae on the cliff face above 

high water mark. In winter there is also a band of bright green algae 

below this, particularly in areas with fresh water seepage. 

High level algae 

fauna 

algae 

Mid-tide level 

Ent eromorpha !£.. 
Gelidium 

SYJ>harochiton pelliserpentis (o) 
Melagraphia aethiops (c) 
Zeacumantus subcarinatus (c) 
Zediloma subrostrata (c) 
Sphaeroma guoyana (c) 

Hormos ira banksii 
Corallina officinalis 

Pomat oceros caeruleus (c ) 
Onchidel l a nigricans (c) 
Crassostrea glornerat a (o) 
Comi nel l a maculosa (o) 
Isact inia ol i vacea (o) 
Ant hopleur a aureoradiata (c) 
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Petrolisthes elongatus (c) 
Pilunmopeus serratifrons (o) 
Watersipora cucullata (c) 
Lunella smaragda (o) 
Leosiella scobina (o) 
Amaurochiton glaucus (c) 
Ostrea !P.· (o) 

The fauna and flora of this region is naturally rich and varied. Over 

most of the area populations are stable, although there will be some 

changes in the region outside the motorway, and in central area of the 

Waterview Inlet (see 9.8). 

9.4 Fish 

The rich fauna of the low tidal flats of the area outside the motorway 

is probably an important food source for fish populations. Excavations 

made by schnapper in search of bivalve food are common in this region. 

At times there is a dense population of juvenile flatfish in the shallow 

areas at low tide, and it is probable that the extensive area of the 

Waterview Inlet is also an important source of food for flatfish. 

The small, light-brown goby, Acentrogobius lentiginosus is abundant 

in shallow waters and pools, and yellow-eyed mullet occur throughout 

the area. 

9.5 Birds 

The open sand flats to the south of Point Chevalier support small numbers 

of the common shore-feeding birds: pied stilts, red-billed gulls, black­

backed gulls, and white-faced herons. 

In the softer regions of the Waterview Inlet there are larger concentra­

tions of pied stilts and white-faced herons, and a single white heron 

fed in this area for a period during 1972. Shags are common in the 

vicinity of the channel which drains the Waterview Inlet, and include 

pied shag, and little black shag. In winter a flock of more than 120 

little black shags was observed feeding in this area, although it is 

probable that they iooved around the Harbour and did not rely on this 

area alone. Kingfishers are common in the mangrove areas, while ducks 

and pukekos are found in secluded areas. 
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At high tide small numbers of white-faced terns and Caspian terns feed 

in the area, and during rough weather gannets are occasionally seen. 

Pollen and Traherne Islands are of considerable value to the bird 

populations of this region, and also to populations of shore-feeding 

birds which spread over a wide area of the Upper Harbour. These two 

areas are used for roosting both at high water and at night and are 

two of the few areas that remain sufficiently secluded for this purpose. 

9.6 Edible Invertebrates 

Although several species of edible shellfish occur in this area, there 

are only small areas in which these reach an edible size. 

Crassostrea glomerata is restricted to the hard shore in the vicinity 

of Point Chevalier. It does not occur in large numbers because of the 

soft nature of the rock. 

Chione stutchburyi is abundant over much of the area but only reaches an 

edible size near low water level to the south of Point Chevalier. 

Densities are not high. 

Although Amphidesma australe occurs in small beds of edible size adjacent 

to the shell banks towards the head of the bay outside the motorway 

there are not many people aware of the presence of this species. 

Amphibola crenata is abundant in the Waterview Inlet but very few people 

take this species for food. 

Exploitation of shellfish is not high in this area because of their 

patchy distribution and the small numbers of edible size. There is 

a possibility that extensive beds of Chione and Amphidesma might form 

and reach edible size, but this depends largely on the changes that 

are occuring in sediment movement in the area. 

9.7 Natural Ecological Changes 

The most important ecological changes that are occuring in this area 

are due to sediment movement. It is difficult to estimate to what 

extent these changes are due to the formation of the motorway reclama­

tion and to what extent they are natural. 
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Before the construction of the motorway there was considerable move­

ment of coarse shelly material in the vicinity of Pollen Island. This 

resulted in the formation of the shell barrier which forms the crest 

of the Island. The shell barrier moved gradually towards the shore, 

and after its passage peaty material was exposed to seawards. 

Incipient shell barriers were also formed in the region. 

Natural sedimentation in the lee of the shell barrier resulted in~ 

rise of the substrate level and the consequent colonisation by mangrove 

and salt marsh plants. The same process occurred in the area surrounding 

Traherne Island and towards the head of the Waterview Inlet. 

9.8 Ecological Interference by Man 

The constr~ction of the motorway viaduct has had a considerable impact 

on the ecology of this area. The accumulation of shell in bars along 

the outside of the motorway has been spectacular. Some of these bars 

show considerable mobility and are moving steadily shorewards. 

Inside the motorway there has been a rapid accwnulation of fine sediments 

in the central basin. This has resulted in a rise in substrate level 

and the mangrove is moving steadily outwards from the shore. With the 

deposition of soft sediments there has been a change in the natural 

faunal corrmunities from the sandy Chione-Macomona type to a muddy 

Alpheus-Hemiplax type. 

9.9 Pollution 

9 .10 

There is little apparent pollution of this area, although the casual 

dumping of refuse by householders in the Waterview area is causing a 

de terioration of the local mangrove environment in places. 

Ecological Value 

The high tidal marsh areas surrounding Traherne Island and inshore of 

Pollen Island are o f considerable ecological value , both because of 

t he i r s tage of deve lopment and the rarity o f t his type of environment 

i n the Waitema t a ecosystem, and al so because of their value to bird 

popula t ions a s roosting area s . 
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Generally the intertidal areas are in a healthy state, and some of 
the tidal areas are particularly rich in faunal variety and density . 

The Waterview Inlet has a healthy intertidal environment which is a 

source of considerable pleasure to the local residents. The large sur­

face area of this region could have an· important effect in purifying 
tidal waters. 

Improvement and Protection of Ecological Assets 

Considerable improvement could be made to the foreshores of this region -

particularly those of the Waterview Inlet. Planting of trees and shrubs 

adjacent to the high tide level will protect the intertidal region. 

Care should be taken with development of new subdivisions near the base 

of the Rosebank ·?eninsula to minimise sediment contribtions to the area. 

Potential Use of Ecological Assets 

A considerable area in the south-western part of the Waterview Inlet 

and behind Pollen Island is designated for reclamation if a container 

port is to be developed on the Te Atatu Peninsula. If this development 

proceeds, particular attention should be paid to the possibility of 

retaining part of Traherne Island and the surrounding flats in a natural 

state. There is little of this type of area remaining in the Waitemata, 

and it assumes considerable value for educational purposes and as a 

wildlife refuge. 

The walker Road area should also be examined with a view to preserving 

the shell barrier to the south and a part of the enclosed mangrove 

marsh. This could also be of considerable educational value. 

At present the principle use of ecological assets of this region is by 

fishing. Most fishing is done outside the motorway and towards the 

centre of the bay, although net fishing for flatfish is practised in the 

Waterview Inlet. This use of the area is unlikely to change. 
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AREA 10 UPPER WHAU CREEK 

10.1 

10.2 

10.3 

General Description 

This area consists of the head of the Whau Creek, to the south of, 

and including, the Wairau Creek. Most of the surrounding land is 

residential with small light industrial areas near New Lynn. 

Foreshores generally consist of steep banks, often covered with rough 

vegetation. Extensive reclamation has been made at the end of 

Archibald Road and the foreshore has been faced with basalt. There 

is an inorganic rubbish dump near the end of Canal Road. 

This upper part of the Whau River is almost completely tidal with only 

narrow low tidal channels. Minor freshwater flows enter the River 

in this region. 

Intertidal Substrates 

In the upper extremities of the tidal areas of the Whau and its 

tributaries, the intertidal area usually falls quite steeply to the 

low tidal channel. Substrates in such areas are soft muds. 

Where the intertidal region widens mangroves occur in a fringe near 

the shore and there are extensive areas of open Dllld flat below the 

mangrove level. Mud is generally very soft although there may be 

firmer areas in the low tidal channels. Sedges and salt marsh 

plants are found in some high tidal areas where substrates are 

relatively firm. 

Hard substrates are almost non-existent in this area with only 

occasion.al srmill outcrops of sandstone which is generally heavily 

silted. The roots, trunks and pneumatophores of mangrove trees 

provide a suitable surface for colonisation by some conmon hard shore 

animals and plants. 

Intertidal Flora and Invertebrate Fauna 

Fringing salt marsh and s edge Leptocarpus simplex 
Juncus maritimus var austral iensis 
Salicornia australis 
Selliera radicans 
Samolus repens 
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fauna 

Mangrove marsh 

Low tidal soft muds 

Fish 

Ophicardelus costellaris (c) 
Potamopyrgus antipodum (a) 
Amphibola crenata (o) 
Helice crassa (c) 
amphipods (c) 

Amphibola crenata (a) 
Potamopyrgus antipodum (c) 
Helice crassa (a) 
Crassostrea glomerata (r) 
Elminius modestus (c) 

Helice crassa (o) 
Alpheus ~- (o) 
amphipods (c) 
spionid polychaetes (a) 

- ' 

Little is known of the fish populations in this area. Several 

Harbour species such as parore, yellow-eyed mullet, and flat fish 

use areas such as this for feeding. 

10.5 Birds 

10.6 

Shore feeding birds are found in small numbers throughout this area, 

but more often in the more open regions towards the mouth of the river. 

White-faced herons, pied stilt, and red-billed gulls are conmon. 

Ducks are often seen in mangrove regions. Fish feeding species include 

pied shags, little pied shags, and little black shags. 

Edible Invertebrates 

There are no edible invertebrates in this area. 

10.7 Natural Ecological Changes 

Natural Ecological changes to be expected in an area such as this are 

the slow rise in intertidal sediment level in protected regions, and 

a gradual change in the fauna to adapt to soft sediments and the 

rising substrate level. The most conspicuous natural changes will be 

an expansion of the area occupied by mangrove marsh in regions of 

rapid accretion. 

10.8 Ecological Interference by Man 

The most not i ceable impact o f man in this area has been through 

reclamation of shore areas, and the contribution of quantit_ies of fine 

inorganic silts and clays to the tidal area. 
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Strip reclamations along the shore may have caused local changes 

in sedimentation patterns but this is not apparent. Interference 

with the region outside the reclaimed areas seems neglibible. 

The accumulation of soft sediments is a widespread problem in the Whau 

River. In some sheltered regions sediment accumulation appears to be 

processing at a rapid rate, although in most cases the organisms of 

soft muds are able to cope with sediment buildup. 

10.9 Pollution 

This area of the upper Whau River is one of the most maltreated in 

the Waitemata Harbour. Large numbers of private residences border the 

narrow tidal waterways and many residents appear to regard the creeks 

as a receptacle for all types of refuse. Wherever a road or public 

accessway approaches the intertidal area there are dumps of rubbish. 

Council workmen and P & T crews are also responsible for depositing 

rubbish in tidal areas. 

The collective effect of many small pollutant contributions is 

detrimental to the natural environment of this region. The soft muds 

are particularly sensitive to the introduction of foreign material. 

The deterioration of the intertidal environment results in the pro­

duction of obnoxious odours which are in turn unpleasant to the human 

COIDDUnity. 

10.10 Ecological Value 

Extensive intertidal areas of soft substrate such as the upper Whau 

creek have considerable ecological value in providing large surface 

areas for interactions important in maintaining high water quality. 

The natural fauna and flora is also important in providing organic 

detritus which is utilised by communities further towards the mouth 

of the Harbour. Larger invertebrates are the food of fish and birds. 

10.11 Improvement and Protection of Ecological Assets 

The ecological condition of this area could be improved by preventing 

the contribution of large quantities of silts and delays to the tidal 

region. The education of the local population r egarding their 

treating tidal areas as a rubbish receptacle would also improve the 

natural environment and protect the flora and fauna. 
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The foreshore strip is an important zone in the upper reaches of 

rivers. It is from this strip that most of the sediment and pollution 

is derived. If the foreshore is protected by the planting of 

stabilising vegetation this will help protect the intertidal. 

10.12 Potential Use of the Ecological Assets 

There is little direct use to be made of the ecological assets of 

this area. As part of a residential environment, however, the 

ecology of the intertidal zone has considerable importance, and is 

an asset that only a limited number of people possess. 

..7 
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AREA 11. POINr CHEVALIER TO WESTHAVEN 

This is an area in which there is considerable natural variations in environ­

mental and biological parameters. It is discussed in three parts: 

A. Meola Bay 

B. Westmere Reef 

C. Cox's Bay to Westhaven. 

11 .A Meola Bay 

11.A.l General Description 

This region includes the area inside the bay between the point near 

the end of Garnet Road and Point Chevalier, which in effect consists 

of two narrow inlets, one on each side of the basal part of the 

Westmere Reef. The Meola Creek enters the inlet to the west and 

the Motions Creek enters the eastern inlet. 

The foreshore on both sides of the bay is attractive with steep 

banks largely clothed in native trees; pohutukawa, kowhai, and 

punga being prominent. The basal part of the reef is used as a 

rubbish tip by the Auckland City Council, while the head of the 

bay lies adjacent to Meola Road and previously reclaimed land which 

is now in grass. 

11.A.2 Intertidal Substrates 

Within the sheltered inlets on either side of the Reef substrates 

consist of soft, rapidly-accunrulating sediment. Towards the outer 

part of the bay there are high tidal flats of firmer sand on the 

eastern side of the Reef with softer areas towards low tide and on 

the western side of the Reef. 

The Reef is formed of a basaltic larva flow and the surf ac e largely 

consists of broken rock and boulders. There has been considerable 

accumulation of soft ·sediments in sheltered areas enabling colonisa­

tion by mangrove and salt marsh plants at appropriate levels. 

I 
v" ' 
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11.A . 3 Intertidal flora and Invertebrate Fauna 

Soft shores - In t he sheltered inlets there is generally a band 

of sedges near the high water mark, particularly in soft sediments 

amongst the rocks on the Reef. Salt marsh plants include 

fauna 

Mangrove marsh 

fauna 

Low tidal mud 

Salicornia australis 
Samolus repens 
Selliera radicans 
Leptocarpus simplex 
Juncus maritinrus var australiensis 

Potamopyrgus antipodum (c) 
Ophicardelus costellaris (c) 
Helice crassa (c) 
Amphibola crenata (o) 

Enterc:,morpha !.I?.· 

Helice crassa (a) 
Amphibola crenata (c) 

spionid polychaetes (c) 
Alpheus !.I?.· (o) 

Firmer sediments towards the mount of the bay 

Chione stutchburyi (c) 
Nucula hartvigiana (c) 
Macomona liliana (c) 
Zeacumantus lutulentus (a) 
Zediloma subrostrata (c) 
Cominella glandiformi.s ·(c) 
Pectinaria australis (o) 
spionid polychaetes (a) 

Hard substrates - The hard substrate of this region is of two 

types; the soft sandstone on both sides of the bay, and the hard 

basait of the Reef. There is little sandstone exposed between tide 

marks, mainly at a high level. 

EnterollX)rpha !.I?.· (winter) 
Zeacumantus subcarinatus (o) 
Zedi loma subrostrata (o) 

Fauna of the Reef is described in 11 . B.3 . 
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11.A.4 Fish 

Little is known of the fish which utilise this area. The paucity 

of invertebrate life towards the head of the small inlets indicates 

that this area would have little value as a feeding area for fish. 

Richer areas towards the mouth of the bay could well be more important. 

11.A.5 Birds 

Black-backed gulls often roost in this area, particularly in the 

vicinity of the tip from which large numbers obtain food. 

Pukekos are common in the tip region and amongst the mangrove adjacent 

to the shore. 

Mallard ducks are often seen in the small creeks beside the Reef, 

particularly up near Meola Road. 

11.A.6 Edible Invertebrates 

No edible invertebrates reach sufficient size in this area to be 

taken for food. 

11.A.7 Natural Ecological Changes 

The deposition of fine sediments is to be expected in sheltered inlets 

such as Meola and Motions Creeks which receive land runoff. With the 

slow buildup of sediment level there would be a spread of mangrove 

marsh. 

11.A.8 Ecological Interference by Man 

An extensive shallow marsh area has been reclaimed behind Meola Road. 

At present the most obvious ecological changes occurring in this area 

are due to sedimentation and pollution. Deposition of fine sediments 

appears to be proceeding at a rapid rate over most of the intertidal 

substrates and mangrove marshes are extending rapidly. There are few 

living organisms in areas of rapid sedimentation. In the entrance 

area of the bay, previously healthy invertebrate communities have been 

smother ed by f ine sediment. 

The rate o f deposition o f fine sediments in this area will probably 

decrease as the contribution of this material to the two creeks is 
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reduced. The mangrove will probably spread over most of the inter ­

tidal area before this occurs. 

11.A.9 Pollution 

Pollution of this area may be attributed mainly to the presence of t he 

refuse tip, although there may also be some contribution of organic 

material from the Creeks. 

The soft sediments show a rapid deterioration in quality when they 

are in contact with iron rubbish scattered over the intertidal around 

the tip site. 

There are small quantities of liquor seeping from the tip. This 

liquor has a high B.O.D. and smells of hydrogen sulphide . Substrates 

in the vicinity of liquor seepage are black immediately beneath the 

surface and also smell strongly. 

At times there is a buildup of yellow-green microfauna on the mud 

surfaces of this area. This is an indication of enrichment of the 

muds, probably from the high quantity of organic material contained 

in tip liquor, and possibly from organic material carried into the 

Harbour from the Creeks. 

11.A.10 Ecological Value 

This area has considerable ecological value even in its present state . 

Much of this value is derived from the combination of the tree-clad 

foreshore and healthy high tidal mangrove marsh. These form a rich 

and attractive environment. 

The reef fringes surrounding the tip reclamation are of considerabl e 

potential value because of their unique combination o f salt marsh , 

mangrove and hard shore flora and fauna. This is an area that could 

well be developed for educational purposes when the tip r ec lamat i on 

i s complet ed . 

11 .A.ll Improvemen t and Protect ion of Ecological As sets 

Immediate i mpr ovemen t can be made t o t h e ecological condition of t h is 

area by effective f a c ing o f the tip to preven t e ros ion of so f t 
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material, preventing tidal water from coming into contact with even 

inorganic rubbish, and reducing the flow of tip liquor and addition 

of wind-blown rubbish to the tidal area. The removal of metal and 

other rubbish from the region outside the tip is recommended. 

The environment of this area will be adequately protected if the 

sediment contribution is reduced and the natural foreshore retained 

in its present state. care should be taken with the formation of 

the artificial foreshore along the tip margins. 

11.A.12 Potential Use of Ecological Assets 

The Reef area is used extensively at present for individual thesis 

research, and class teaching, by the University. 

If the high tidal area of the Reef, immediately outside the tip 

reclamation is preserved in a natural state it may well be used for 

educational purposes. Easy access across the hard Reef surface 

enables inhabitants of soft muds to be studied with relative ease. 

11.B Westmere Reef 

11.B.l General Description 

The Westmere Reef is a basaltic larva flow originating from the 

volcanoes of Mt Eden and Mt Albert, and flowing northwards to a point 

two-thirds of the distance across the upper Waitemata. 

The surface of the Reef is extremely broken with fissures and cracks 

and many loose boulders providing a range of habitats not found 

elsewhere in the Upper Harbour. 

11.B.2 Intertidal Substrates 

Whereas the Reef -itself is hard basalt rock there is a variety of 

soft substrates associated with the Reef. Soft mud has accumulated 

in the inner protected areas and at a high level supports a mangrove 

community. In shallow pools there is often an accumulation of sand 

and shell, while in areas adjacent to the Reef sediments vary from 

coarse sands and shell in current exposed areas to soft muds in 

sheltered regions. 
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11.B.3 Intertidal Flora and Invertebrate Fauna 

The flora and fauna is described for a series of habitat types. 

Irrmediately outside the tip reclamation at the basal part of the 

Reef there is an extensive area of mangrove. These trees are growing 

in the accumulated soft silt between blocks of larva. 

fauna Nerita melanotragus 
Melagraphia aethiops 
Zediloma subrostrata 

(c) 
(c) 
(c) 

Lunella smaragda (c) 
Cuminella glandiformis (o) 
Zeacumantus lutulentus (c) 
Zeacumantus subcarinatus • (c) 
Sypharochiton pelliserpentis 
Onchidella nigricans (c) 
Crassostrea glomerata (c) 
Petrolisthes elongatus (c) 
Alpheus. !I?.· (o) 
Helice crassa (a) 
Anthopleura aureoradiata (a) 
Pomatoceros coeruleus (o) 

(o) 

The grazing gastropods grow to a large size in this area where they 

feed on a rich growth of Gelidium and small algae growing on the 

perpetually damp rock and mangrove surfaces. Of interest also, is 

the presence of isolated patches of Zostera growing in pools with 

sandy substrate. 

Outside the mangrove area the Reef has jagged edges with a spine of 

large basalt blocks. Areas of broken rock and boulders are coumon 

on the flanks. Some large pools occur on the spine and contain: 

algae 

fauna 

Beneath loose boulders 

Hormosira banksii (large bladders) 
Corallina officinalis 

Amaurochiton glaucus (c) 
Isocladus !Ji. (a) 
Anthopleura aureoradiata (c) 
Watersipora cucullata (o) 

Eulalia viridis (o) 
Perinereis novaehollandiae (c) 
Lepidonotus !I?.· (c) 
Onchidel la nigricans (a) 
Sypharoch i ton pelliserpentis (c) 
Melagra phia aethiops (c) 
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on upper rock surfaces 

Lunella smaragda (o) 
Elminius moaestus (c) 
Halicarcinus ~- (o) 
Hemigrapsus edwardsi (o) 
Petrolisthes elongatus (a) 
bdellid mite (c) 
flatworms (c) 

Crassostrea glomerata (a) 
Lepsiella scobina (a) 
Melagraphia aethiops (a) 
Elminius modestus (a) 
Eulalia microphylla (c) 

At low levels there is a rich growth of sponges including: 

Hymeniacidon perlevis 
Halichondria moorei 
Haliclona ~-

Half a mile out from the point at the end of Garnet Road the reef is 

similar in form with a more or less solid spine and areas of loose 

rock on both sides. There is an increase in the degree of silting 

of horizontal surfaces in this area. The density of Crassostrea is 

reduced, but Elminius modestus is still dense even when silted over. 

The fauna of pools and boulder habitats is similar to that described 

above, but there are a number of different species towards low tide 

level. 

About low water neap algae 

fauna 

Horioosira banksii 
Corallina officinalis 
Codium adhaerens 

Cominella virgata (a) 
Cominella adspersa (c) 
Cominella maculosa (c) 
Buccinulurn heteromorphum (a) 
Lunella smaragda (c) 
Watersipora cucullata (a) 
Anthopleura aureoradiata (a) 
Perna canaliculus (o) 
Ostrea ~- (a) 

--~ . 

Anomia walteri (c) 
Watersipora cucullata (c) 
Fenestrulina malusii var thyreophora (c) 
Beania ~- (a) 
Microcosmus claudicans (c) 
Stye la p l icata (c) 
Pyura ~- (o) 
Microciona coccinea (o) 
Te thya aurantica (o) 
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In some of the higher parts of the Reef in the middle region there 

is a seasonal growth of the algae Scytothamnus australis on open 

surfaces, and Gelidium ~- in shaded areas. 

Two-thirds of the distance to the end of the intertidal part of the 

Reef is an area known as the causeway, through which a strong current 

passes on all but the lowest tides. This region is particularly rich 

with the currents keeping the rock surface free from fine sediment 

and suitable for colonisation by a large number of algae and sedentary 

animals. 

Low tide level algae Sargassum sinclairii 
Ecklonia radiata 
Codium adhaerens 
Colpomenia sinuosa (winter) 
Dictyota ~-

fauna Rostangia rubicunda (o) 
Dendrodoris citrina (c) 
Dendrodoris nigra (r) 
Scutus breviculus (o) 
Murexul octogonus (c) 
Neothais scalaris (o) 
Taron dubius (o) 
~oconchus porosus (c) 
Perna canaliculus· (o) 
~a walteri (c) 
Ostrea ~• (a) 
Patiriella regularis (o) 
Flabelligera affinis (c) 
Suberites cupuloides (c) 
Aaptos aaptos -(c) 
Tethya aurantium (o) 
Zoobotryon pellucidum (c) 
Beania ~- (c) 

In coarse sediments near the reef 

Beneath low tidal stones 

Oosinula zelandica (o) 
Paphirus largilleirti (o) 
Notocorbula zelandica (o) 
cancer novaezelandiae (c) 

Beania ~- (c) 
Maoricrypta monoxyla (c) 
Sigapatella novaezelandiae (c) 
Pilunmus lumpinus (o) 
Petrolisthes elongatus (c) 
Flabelligera affinis (c) 
Corella eumyota (c) 
Microcosmus claudicans (a) 
Styela plicata (o) 
Pyura ~ - (c) 
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A similar fauna is found towards the distal end of the reef. In 

some areas below low water mark there are dense patches of Perna 

canaliculus, and occasional specimens of Evechinus chloroticus. 

11.B.4 ~ 

The Westmere Reef supports a rich flora and fauna and undoubedly 

forms a rich food source for Harbour fish. 

11.B.5 Birds 

Only small numbers of birds use the hard reef as a feeding area, 

although considerable numbers of shore feeders utilise the low tidal 

flats on either side. 

Occasionally little blue herons are seen near the base of the reef , 

while small numbers of black-backed gulls and red-billed gulls feed 

along its whole length. 

Pied shags and little black shags rest at low tide and feed in the 

area at high water. Small numbers of white-fronted terns and caspian 

terns also feed in the area. 

11 . B.6 Edible Invertebrates 

Two species of edible shellfish attain edible size on the Reef, 

the rock oyster, Crassostrea glomerata, and the mussel Perna 

canaliculus. crassostrea ·is restricted to the inner portion of the 

Reef and is only exploited to a small extent. Perna is found in 

dense beds about the low water mark near the end of the Reef and is 

taken mainly by boat parties, although some people walk the lengt h 

of the Reef to reach these populations. 

It i s not known how ex tensive the mussel beds are, or what effect 

the present rate of exploitation is having. 

11. B. 7 Natural Ecological Changes 

The only natural change to be expected in this area i s a slight 

degree o f silting in protected areas. 
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11.B.8 Ecological Interference by Man 

The activities of Man have had no effect on the ecology of the 

unreclaimed part of the Reef. 

11.B.9 Pollution 

There is no sign of pollution in this area, apart from the region 

in the immediate vicinity of the rubbish tip where soft sediments 

have been affected. 

11.B.10 Ecological Value 

The hard rock of the Westmere Reef is of considerable ecological 

value to the Harbour ecosystem. It provides a suitable surface for 

colonisation by a large range of plants and animals that would not 

otherwise be present in this area of the Harbour, and which con­

siderably enrich the region by their presence. 

The Westmere Reef is of considerable interest to the marine biologist 

because of the wealth of animal and plant species. It also has the 

attraction of being close to the city and easily accessible. Several 

theses have been written on aspects of the ecology and biology of 

animals from this area, and it is used extensively for laboratory 

collection and field courses. 

11.B.11 Improvement and Protection of Ecological Assets 

The ecology of this region is natural and healthy at present and 

requires no improvement. 

11.B.12 Potential Use of Ecological Assets 

It is probable that this area will be used increasingly for education­

al purposes. If the basal end of the Reef is developed to preserve 

the ecology of that region the Reef will be an extremely valuable 

asset to the City and Harbour. 
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11.C Cox's Bay to Westhaven 

11.c.l General Description 

From the opposite side of the Harbour this stretch of coast is 

typified by the series of small bays with cliffed headlands. The 

exposed yellow sandstone contrasts pleasantly with the dark green 

of the fringing pohutukawa. The surrounding land is residential with 

large numbers of houses overlooking the Harbour. 

11.c.2 Intertidal Substrates 

Intertidal substrates are composed mainly of soft sediments. At high 

tide level there is an accu~ulation of shell and coarse sand, both 

at the base of the cliffs and in the bays. Towards mid tide level 

the sediment becomes finer, and the shore levels out. There are 

extensive low tidal flats of fine sand, with a Zostera bed exposed 

on low spring tides. The low tide mark extends in an almost straight 

line from Westhaven towards the Westmere Reef. 

On some of the points the sandstone extends into the intertidal zone, 

and occasionally as far as low water neap. Most of the rock is 

eroded and smooth, although there are accumulations of boulders 

beneath the cliffs in some places. 

11.c.3 Intertidal Flora and Invertebrate Fauna 

Hard Shores - Hard shores are of soft sandstone, although there are 

occasional patcqes of basalt spawls that have been dumped in the 

intertidal. 

There is a zone of blue-green algae on the cliff faces, particularly 

in areas with fresh water seepage. About the high tide level a 

conspicuous band of bright green Enteromorpha species is developed 

in winter, but disappears with the warmer well developed band of brown 

Ge lidium ~ -

Hi gh tidal r eef f l a t s Actinia tenebrosa (o) (beneath 
over-hangs) 

Zeacumantus subcarinatus (a) 
Zeacumantus lutul entus (c) 
Zediloma subrostrata (c) 
Melagraphia a e thiops (c) 
Onchidella nigricans (c) 
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Mid-tidal reef flats 

Beneath Stones 

Cominella glandiformis (a) 
Sypharochiton pel liserpentis (c) 
Lunella smaragda (c) 
Lepsiella scobina (o) 
Elminius modestus (o) 
Isactinia olivaeea (a) in pools 
Anthopleura aureoradiata (a) in pools 
Crassostrea glomerata (r) 
Pornatoceros caeruleus (r) 

Notoacmea helmsi (a) 
Hemigrapsus crenulatus (c) 
Pilumnopeus serratifrons (c) 
Alpheus .2.2,. (o) 
Nucula hartvigiana (c) 
Amaurochiton glaucus (c) 
amphipods (a) 
flatworms (c) 

Because of the soft nature of the rock of this area there is a 

noticeable absence of several connnon sedentary species including 

limpets, oysters, barnacles, and tubeworms. These are well-represented 

on the basalt retaining walls in the Westhaven area. (see Area 12) 

Soft Shores 

High tide level - Substrates are coarse and shelly with good 

drainage. There is no conspicuous macrofauna apart from 

amphipods on the drift line. 

Mid tide level - Towards mid tide level the shore levels out 

and the sediments b~come finer. 
Chione stutchburyi (c) 
Macomona liliana (c) 
Cucula hartvigiana (c) 
Cominella glandiformis (c) 
Glycera ~- (c) 

Low water neap flats - Sediments are fine and sandy 

Mactra ovata (o) 
Chione s tut chburyi (a) 
Macomona liliana (a) 
Nucula hartvigiana (a) 
Cominella glandiformis (a) 
Cominella a dsper sa (a) 
Ca llianassa filhol i (c) 
Lys iosquilla spinosa (c) 
spi onid polychaetes (a) 
Aglaophamus macroura (o) 
Glycera ~- (o) 
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Low spring tide flats - Sediments ar e fine and sandy with 

Zostera be ing abundant. 
Solemya parkinsoni (o) 
Soletellina nitida (c) 
Nucula hartvigiana (o) 
callianassa filholi (c) 
Lysiosquilla spinosa (c) 
Hemiplax hirtipes (o) 
Halicarcinus .2.2.· (c) 
Cominella adspersa (c) 
Psarranol yce antipoda (o) 
spionid polychaetes (a) 
Aglaophamus rnacroura (o) 

Towards Westmere Reef on open sand 

Alcithoe arabica (r) 
Struthiolaria vermis (o) 
Haminoea zelandica (o) 
Baryspira australis (c) 
Soletellina nitida (a) 
Macomona liliana (c) 

The Zostera bed in the . low tidal region is healthy and important to 

s everal of the less common low tidal species . 

Scallops , (Pecten novaezelandiae) and horse mussels (Atrina 

zelandica) wer e found in this area some years ago. These now appear 

to be absent. 

11.C.4 Fish 

Large numbers of juvenile flatfish occur in t his area . In the r egion 

between low water neap and low water spring there are often signs of 

activity by bottom-feeding species - probably snapper. 

Number s of children fish from the Ponsonby Whar f at the end of 

Wairangi Stree t . Spec ies most of t en caugh t are s potties and yel l ow­

eyed mullet . The goby, Acentrogobius lentiginosus is a l so common in 

t his a r ea. 

11.c . 5 Birds 

Large f locks o f r ed- b i lled gull s feed i n t h is area on l ow tides, 

par t i c ular ly on the low s pring f l at s when they are exposed. Numbers 

of black- backed gul l s r est i n t he area to t he east of th e Westmere 

...,.,, 
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Reef and near the end of Garnet Road. These probably feed on the 

rubbish tip. 

Small numbers of pied stilts, and white faced herons visit the region 

occasionally, and there are a few kingfishers feeding in the area. 

11.c.6 Edible Invertebrates 

' 

The only edible invertebrates in this area are shellfish; principally 

the cockle, Chione stutchburyi, with small numbers of oysters, 

Crassostrea glomerata, and Mactra ~-

Most of the small bays to the east of Cox's Bay support populations 

of Chione down to the low tide neap level. Individuals reach a 

maximum size of just over 30 nm and the beds are probably exploited to 

a small extent by local residents. 

The small numbers of Crassostrea and Mactra are probably not exploited. 

At present the intertidal substrates of most of this area are ideal 

for colonisation by Chione and little change can be expected in 

population levels. 

11.c.7 Natural Ecological Changes 

There are no large scale natural ecological changes to be expected 

in this area, although it is possible that the Zostera beds will 

expand. 

11.C.8 Ecological Interference by Man 

All ecological interference by man is dealt with below. 

11.C. 9 Pollution 

This is a generally untidy intertidal area with localised areas 

showing considerable' pollution. 

Pollution is described under f our categories : 

a. 

b. 

C • 

d. 

Floating r ubb ish 

Dumped r ubbish 

Intertidal constructions 

Organic pollution. 
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ll.C.9a. Floating Rubbi sh 

Included in this category is wood, plastic, glass and other rubbish 

derived from other areas. 

In some parts of this region, particularly towards Westhaven , there 

are large quantities of waterlogged wood lying in the intertidal. As 

these rot and break up they contribute to the untidy nature of the 

region. The incorporation of rotting material into the substrate 

results in small patches of anaerobic sediment. 

Plastic bags and bottles are also a problem in this area. Plastic 

is often caught on waterlogged wood and becomes partially submerged 

in the soft substrates. 

Broken glass is widespread along this shore. It appears that floating 

bottles are broken when they are carried ashore. 

ll.C.9b. Dumped Rubbish 

Private residences with foreshore frontage are the source of con­

siderable quantities of inorganic rubbish . Remains of steel and 

metal objects are widespread, and particularly noticeable to the west 

of Herne Bay and in Coxs Bay. Tree prunings are also dumped in the 

intertidal. 

Metals lying in soft sediments provide substrates and ions for a 

variety of bacterial actions, some of which result in the formation 

of an~erobic cqnditions and obnoxious gases. 

ll.c.9c. Intertidal Constructions 

Some of the local residents of this region have been privileged to 

build boatsheds in the intertidal area. Several boatsheds are now 

dilapidated with ramps and other parts falling to pieces. Repairs 

done to some sheds have resulted in unwanted material being dumped 

into the wa t er. 

ll.C .9d. Organ i c Pol lut ion 

Cox ' s Creek is the source of large quantities of organic material 

which i s having a de trimen t a l effect on the ecology of surrounding 
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soft sediment areas. (see Report on Water Quality, A.R.A.) 

The banks and bottom of the low tidal Creek, where it flows across 

the sand flats to the mouth of Cox's Bay, are highly polluted with 

black muds exposed at the surface, and green slimes of micro-organisms. 

Substrates smell strongly of hydrogen sulphide. 

Towards the mouth of the Bay where the low tidal Creek enters the 

Harbour there has been considerable enrichment of the substrate sur­

face. A layer of filamentous algae occurs on the surface and a larger 

brown algae, probably Punctaria latifolia grows attached to shells 

in the winter. Often there is a considerable accumulation of 

comminuted toilet paper fibre on these low tidal substrates. 

At present the area with a growth of algae on the surface extends 

for only three of four hundred metres near the low tidal Creek, with 

a decrease in the density of the alga both towards Westmere Reef 

and towards Herne Bay. 

The effects of pollution by Cox's Creek on tidal waters are discussed 

in the Report on Water Quality (A.R.A.). 

11.C.10 Ecological Value 

Most of the intertidal area of this region contains a rich and natural 

invertebrate fauna. Low tidal shellfish beds are probably of con­

siderable importance to fish populations. 

The presence of the low tidal Zostera bed in this area is of some 

value to the Harbour ecosystem. This is a remnant of a once abundant 

habitat type, and is important to several less conuoon invertebrate 

species. (See Report on Ecological Changes.) The protection afforded 

by Zostera may well be important to populations of juvenile flatfish. 

11.c.11 Improvement and Protection of Ecological Assets 

Considerable improvement, can be made to the healthy ecological func­

tioning of this area by r emoving the polluting influence s mentioned in 

11.C.9. 
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11.c.12 Potential Use of Ecological Assets 

Recreational fishing and gathering shellfish for food are the two 

most important uses of the ecological assets of this area at present. 

The level of participation in these activities is unlikely to change. 

Of some importance in this region is the polluting eff ect of Cox 's 

Creek on tidal waters. The small bays along this shore are popular 

swimming areas at high tide. 
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AREA 12 WESTHAVEN TO THE EASTERN TIDE DEFLECTOR 

12.1 General Description 

This area contains the wharves of the Port of Auckland. The Westhaven 

boat harbour is situated in the west and provides moorings and marina 

berths for a large number of pleasure craft. At St Marys Bay 

in:mediately east of Westhaven there is a concentration of boat­

building and maintenance yards. 

The natural foreshores and intertidal of this area have been destroyed 

in the course of providing deep water berthage in the Port area and 

servicing facilities in Westhaven and St Marys Bay. 

12.2 Intertidal Substrates 

Almost all the shoreline of this area has been altered by reclamation 

and is now faced with basalt block walls or concrete. Wharf 

pilings also provide a large surface area of intertidal substrate. 

The vertical faces of wooden and concrete piles remain clean in 

silty water and provide suitable attachment surfaces for a variety 

of animals and algae. 

12.3 Intertidal flora and Invertebrate Fauna 

There is considerable variation in the numbers and types of animals 

and plants inhabiting the wharf piles and rock faces of this area, 

dependant upon the degree of current exposure, light intensity, and 

water quality. 

The richest faunas are found on the exposed end piles of the wharves 

and in other exposed areas such as the Eastern tide Deflector, and 

the outside of the Westhaven tide Deflector. Inside the wharf basins 

there is a reduction in the biomass caused principally by the amount 

of suspended ma~erial in the water which restricts the algae, and 

probably inhibits settling of fouling organisms, and also a general 

deterioration in water quality which could inhibit larval settlement 

and certainly retards growth of attached animals. 

Open rock feces - Areas of basalt retaining wall such as those at 

westhaven and on the Eastern tide deflector support a fauna and flora 

similar to that described for the rock wall at Okahu Bay (Area 13.3.A). 
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Wharf Piles - ends of the wharves 

Generally, the piles near the outer ends of the wharves support the 

most healthy fauna and flora. 

About high water level there is a band of blue-green algae with green 

Enteromorpha procera prominent below this in the winter. The small 

acorn barnacle Elminius modestus is found in a zone below high water 

neap and also extends to the low water mark. In current exposed areas 

the small black mussel Modiolus neozelanicus also occurs in large 

numbers below high water neap. A rock oyster zone is well developed 

with a variety of smaller animals being found between the oysters. 

Included are: 
Pomatoceros caeruleus (o) 
Sypharochiton pelliserpentis (c} 
watersipora cucullata (c} 

The tube worm Pomatoceros may occur in high densities in places. 

Below the oyster zone a wealth of encrusting forms is found between 

low water neap and low water spring. 

Perna canaliculus (c} 
Mytilus edulis (r) 
Ostrea ~- (c) 
Bugula ~- (o) 
Watersipora cucullata (a) 
Microcosmus ~ (a) 
Botrylloides leachii (o) 
Botryllus schlosseri (c) 
Aplidium phortax (a) 
Amphisbetia bispinosa (c) 

The large brown alga Ecklonia radiata occurs on current -exposed 

piles, but the other larger algae are absent. 

In shaded areas there is a reduction in density of many of the mid­

tidal animals and algae are absent apart from the blue-greens about 

high water level. The _low tidal fauna is prolific however with 

colonial ascidians becoming dominant. 

In sheltered waters inside the wharf basins there is a reduction in 

density of fauna and flora at all intertidal levels. This is caused 

to some extent by reduced current flow, but it is felt that inferior 

water quality in terms of heavy sediment burden and increased pollutant 

concentrations is largely responsible for such a pattern. 
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12.4 Fish 

Little is known of the fish . in this area. Several of the common 

Harbour species are caught by line fishing in the region . 

12.5 Birds 

Scavenging red-billed and black-backed gulls are cOJID110n in this area. 

Pied shags are seen occasionally and white-fronted terns feed in open 

water outside the wharves. 

12.6 Edible Invertebrates 

Two species of edible shellfish occur in large numbers on retaining 

walls and wharf pilings in .this area. Rock oysters Crassostrea 

glomerata, and mussels Perna canaliculus are probably taken in small ' 

quantities for food, particularly from the Westhaven and Eastern 

tide Deflector areas. The possible effects of reduced water quality 

on these shellfish should be investigated. 

12.7 Natural Ecological Changes 

There are few natural changes to be expected in the ecology of this 

area. The most significant will be the gradual buildup of coillllunities 

of intertidal organisms on the newly formed walls facing reclamations. 

12.8 Ecological Interference by Man 

Deteriorating water quality could have an important ecological impact 

in this area. Of particular importance is the quantity of suspended . 
material in the water which reduces light penetration, and also the 

feeding efficiency of many animals. The regular occurrence of light 

films of an oily nature on the water surface also has an adverse 

ecological effect as the piling and rock faces are coated with this 

material with the falling tide. 

12.9 Pollution 

pollution in the Port area is discussed in the Ecological Report on 

Pollution. 

From an ecological point of view the major threat to the natural 

communities of this area is not from a single pollutant source, but 

rather by the cwnulative effects of a nwnber of minor sources, none 

of which is independently particularly serious. 
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A reduction in the biomass of natural communities is apparent in some 

parts of this area. Further r eductions are probable, although these 

will occur slowly under present water quality conditions. 

12.10 Ecological Value 

The large intertidal surface areas of piles and retaining walls provides 

a potential settling area for a variety of fauna and flora. Unless 

conditions are sufficiently bad to reduce the biomass of natural 

fouling communities these will play an important part in preserving 

and improving water quality in the area while interacting with the 

entire Harbour ecosystem through food chains and the provision of 

larvae . 

12 . 11 Improvements and Protection of Ecological Assets 

It is of a definite advantage to the ecology and environment of the 

Waitemata Harbour to keep the intertidal connnunities of the Port Area 

in a natural state. At present ecological conditions are healthy, 

although there are signs that a slow reduction in biomass and 

diversity of organisms is occurring. 

Protection of the ecological assets of this area can be given by 

reducing pollutant contributions to the waters, and also reducing 

the contribution of silt if possible. 

12.12 Potential Use of Ecological Assets 

There is little direct use of the ecological assets of this region at 

present, apart from a small amount of recreational fishing and 

occasional shellfish gathering, and this situation is unlikely to change . 

• 
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AREA 13. BASTION ROCK TO THE EASTERN TIDE DEFLECTOR (EXCLUDING HOBSON BAY) 

13.l General Description 

This is an area that has been considerably modified by the construction 

of the Tamaki Drive across the mouth of Hobson Bay. Much of the 

foreshore has been altered by reclamation and is now faced with 

basalt block walls. The eastern tide deflector extends some four 

to five hundred metres into the Harbour from Mechanics .Bay. 

13.2 Intertidal Substrates 

There are three types of intertidal substrate in this area. 

A. Basalt retaining walls of the Tamaki Drive, Eastern tide 

deflector, and reclamations at Mechanics Bay and Okahu Bay. 

B. The soft shell and sand of Okahu Bay. 

c. Sandstone reefs exposed at a low intertidal level outside 

Judges Bay, immediately west of Okahu Bay slipways, and at 

Bastion Point. 

13.3 Intertidal Flora and Invertebrate Fauna 

13.3.A Flora and Fauna of Basalt Retaining Walls 

The organisms found on the wall in Okahu Bay near the dinghy lockers 

are listed below. This fauna and flora is repres_entative of all such 

walls in this region, although there may be some minor variations in 

the availability of certain habitats and in the abundance of some 

species. 

On the open rock surface above high tide level there is a lichen zone 

with species including the pale yellow Parmelia, orange Xanthoria 

parietina, and grey-white Lecania. 

At the upper limit of loose rock there is an abrupt transition from the 

exposed faces of the cemented blocks to an area with loose rock and 

shade and humid hollows. At high water neap the occasional Melarapha 

oliveri is found on the open rock faces, while amongst drift material 

and small rocks a typical high tidal boulder fauna is found. 
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Talorchestia .:!£.· (a) 
Ligia .:!£.· (a) 
Cyclograpsus lavauxi (c) 
pink nemertean (c) 

In shaded areas immediately below high water neap the first of the 

algal grazers are found 

Also common are 

Onchidella nigricans (c) 
Notoacmea daedala (c) 
Nerita melanotragus (o) 

Lasaea maoria 
Levconopsis obsoleta (c) 
Elminius modestus (o) 
flatworm (grey) 

In the area below mean high water and the top of the oyster zone 
exposed rock surfaces are covered by a flat encrusting alga, probably 
Apophloea sinclairii, and there are patches of green Enteromorpha ~­
in shaded areas. 

Lepsiella scobina (o) 
Zediloma atrovirens (c) 
Nerita melanotragus (c) 
Risselopsis varia (o) 
Siphonaria australis (r) 
Actinia tenebrosa (c) 
Tetraclita purpurascens (o) 
Elminius plicatus (o) 
Petrolisthes elongatus (o) 

At the top of the oyster zone which forms a conspicuous band 1 . 25 m 

in vertical extent about mid tide level there are patches of the brown 

Gelidium caulacantheum and a variety of gastropods 

in shaded crevices 

Cellana ornata (o) 
Melagraphia aethiops (c) 
Zediloma atrovirens (o) 
Lunella smaragda (o) 
Sypharochiton pelliserpentis (c) 
Haustrum haustorium (o) 
Onchidella nigricans (c) 
Acanthochiton zelandicus (c) 
Notoacmea daedala (c) 

Petrolisthes elongatus 
Watersipora cucullata 
Microcosmus kura (o) 
Ciona .:!£.· (o) 

(c) 
(c) 

Most of the above species are found throughout the oyster zone. 

Towards low t ide l eve l the oyst ers become l ess dense and turfing 

algae cover more of t he rock surface . 
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About low water neap 

algae 

Cellana radians (c) 
Acanthochiton zelandicus (c) 
Sypharochiton pelliserpentis (c) 
Onchidella nigricans (c) 
Lunella smaragda (a) 
Neothais scalaris (c) 
Coscinasterias calamaria (c) 
Patiriella regularis (c) 
Elminius modestus (o) 

Corallina officinalis 
Codium adhaerens (shade) 
Colpomenia sinuosa (autumn-winter) 
Laurene ia fil:?E.• 
Scytosiphon lomentaria (winter) 
Prophyra columbina 

Below low water neap the boulders are generally completely covered 

with turfing Corallina officinalis and other small species of algae. 

On boulders about low spring tide level there is a band of large brown 

algae. 

fauna 

Sargassum sinclairii 
Carpophyllum flexuosum 
carpophyllum maschalocarpum 
Ecklonia radiata 

Ischnochiton maorianus (c) 
Sigapatella novaezelandiae (o) 
Terenochiton inquinatus (c) 
Cominella virgata 
Perna canaliculus (o) 
~a~- (c) 
Anomia walteri (c) 
Flabelligera affinis (c) 
terebellid (c) 
Tethya aurantica (o) 
Halichondria ~- (a) 
Microciona ~- (c) 
Beania flabellifera (c) 
encrusting bryozoa (c) 

Some retaining walls in this area do not have loose rock to the high 

tidal level and the fauna described above for Okahu Bay is absent. 

The oyster zone is still well developed on cemented block walls and 

most of the species associated with oysters above are present. Low 

tidal fauna and flora are also similar. 

Slight variations in exposure in this area r esult in the presenc e of 

the small barnac l e Chamaes i pho columna in mor e exposed areas such as 
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the eastern tide deflector and a small area of Chamaesipho brunnea 

on rocks at the inlets to Hobson Bay where there are strong tidal 

currents. 

13.3.B Soft Substrates of Okahu Bay 

Okahu Bay has a typical soft shore form of a sloping beach and a low 

tidal flat. As for other similar beaches in the Waitemata Study Area 

(Bucklands, Cheltenham, Mission Bay, etc) the sloping beach consists 

of fairly coarse material, predominantly broken shell. This area is 

well drained and supports little in the way of macrofauna. Drift 

material is cleaned from the high water mark, and common fauna of 

drift algae are reduced. 

At the foot of the sloping beach there are a few small specimens of 

Amphidesma australe. 

At the inner edge of the lower intertidal flat substrates are firm 

and sandy with accumulations of shell at the eastern end of the beach. 

Colonists here are 
Chione stutchburyi (a) 
Zeacumantus lutulentus (c) 
Cominella glandiformis (c) 

The shelly area at the eastern end of the beach extends in a series of 

bars towards the low water mark. Several common invertebrates are 

associated with the shell 

In firm sandy areas 

(c) 
(o) 
(c) 

Amphidesma. australe 
Zediloma subrostrata 
Amaurochiton glaucus 
Notoacmea helmsi (c) 
Anthopleura aureoradiata (c) 

Maco100na liliana (a) 
Chione stutchburyi (c) 
Amphidesma australe (o) 
Mactra ~ (o) 
Cominella glandiformis 
Cominella maculosa (x) 
Glycera ~ - (c) 
Marphysa ~- (c) 

(c) 

spionid polychaetes 
Callianassa filholi 
Lysiosquilla Spinosa 

(a) 
(c) 

(o) 



- 110 -

Towards low water ther e i s a clean sandy area with dense beds of 

young Chione, particularly towards the western end of the Beach. 

Outside the Chione beds there is clean fine sand . 

Macomona liliana (c) 
Mactra ~ (o) 
Cominella glandiformis (c) 
Cominella adspersa (o) 
Baryspira novaezelandiae crystallina (c) 
callianassa filholi (c) 
Urechis ~- (o) 

13.3.C Sandstone Reefs 

13.4 

Because of foreshore reclamation in this area natural sandstone reefs 

are now exposed only in lower inte~tidal areas, outside the basalt 

retaining wall of Tamaki Drive, except for the small area at Bastion 

Point. Most of the fauna and algae listed for the basalt wall of Okahu 

Bay are also found on the sandstone areas, although the soft nature of 

the rock surface inhibits sedentary organisms. 

The soft rock is bored into by a number of animals including Sphaeroma 

guoyana near the high water mark and the pholad Anchomasa similis in 

mid tidal regions. There are extensive sandstone shelves at low tide 

level on some of the reefs. These are covered by algae, mainly 

Corallina officinalis and in the winter by the pale brown Colpomenia 

sinuosa and Scytosiphon lomentaria. The anenomes Isactinia olivacea 

and Anthopleura aureoradiata are common amongst the algae. 

Accumulations of broken rock on the reef fringes support the same fauna 

as is found on the basalt walls , and a similar band of brown algae is 

f ound near the low water mark. 

Fish 

Number s of r ecreat ional f ishermen f ish along the Tamaki Drive by cast ing 

out beyond the rock r etaining walls on to the sandy bot t om. Speci es 

most of t en t aken are schnapper and kahawai. Large number s of f i shermen 

a l so use t he j etty off t he point a t t he eastern end of Okahu Bay and 

children use t h is area and t he bridge s over t he channel s entering 

Hob son Bay . Other fish often caught inc lude koheru, ye llow-eyed mullet 

a nd paket i . 
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The teeth marks of feeding parore are o(ten se~n in areas where there 
lirl ' • ' • ' , ,• •• •,'. • 'I! '•1 ,'' 1 t", ·, • ,; " ,( ~ • ,l, , _,, I .• • ' • .., , • , •• , 

is a mat of fine algae on the rock s'urfa:ce·: •• 

The sandstone reefs and basalt walls of this region support a rich 

and healthy fauna and flora which are of considerable food value to 

fish populations. The rich fauna of the soft shores of Okahu Bay 

is also valuable. 

13.5 ~ 

Birds are not generally abundant alorig :,the waterfront. Occasional 

red-billed gulls feed along the bases of the bas~lt walls at low water 

and there are small aggregations of this species_ and black-backed gulls 

on the sandy flats of Okahu 'Bay. Pied · s_hags are often seen in the 

sheltered waters of Okahu Bay. 

13.6 Edible Invertebrates 

Rock oysters occur in a solid band along the basalt retaining walls in 

this area. These are frequently taken .in small numbers and often 

eaten on the spot. 

The green mussel, Perna canaliculus oc~urs in small numbers near low 

water on the rocky shores and wharf piles . This species is also taken 

in small numbers. 

The shellfish most utilised in this area are Chione stutchburyi and 

Amphidesma australe from the soft flats of Okahu Bay. Populations in 

this area have b~en taken for food for a considerable period by local 

Maoris, but present exploitation rates are not affecting the beds 

unduly. Recruitment of these two shel l fish appears normal in this area. 

Mactra ~ also occurs in sulilll numbers in Okahu Bay. This species 

i s probably only taken when found acci~entally in the course of search­

ing for the above species. 

13 .7 Nat ural Ecological Changes 

Ther e are f ew natural ·changes occurring i n this' area. A slow build-up 

of t yp i cal fauna and flora is to be expe,cted on the basalt facing new 

rec lamations or forming breakwaters at Mechan~cs ijay . There is also 

some movement of sof t sediments in Okahu Bay, not~bly the shell banks 

a t t he eas tern end o f t he beach. 
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13.8 Ecological Interference by Man 

Significant changes have been wrought by man in the nature of this fore­

shore and intertidal area. Foremost among these has been the formation 

of near vertical intertidal regions where previously there were gently 

shelving shores with occasional outcrops of sandstone. This transition 

has imposed a certain uniformity on the shoreline both in terms of 

the ecology and aesthetics of the region. 

The building of retaining walls from hard basalt has provided a sub­

strate suitable for colonisation by a large number of animals and 

plants that would otherwise not have been found in this area. At the 

same time, large areas of natural shoreline with co1IU11unities not now 

abundant in the area, have been destroyed. 

13.9 Pollution 

Water-borne material is deposited in large quantities amongst the 

boulders of the waterfront retaining wall in this area. Rubbish 

includes glass, woo4, plastics and rubber. 

Localised sewage pollution occurs in the vicinity of _the storllliater 

drain at the base of the Eastern tide deflector near Mechanics Bay. 

At times raw sewage can be seen flowing from this pipe, particularly 

after heavy rain. Light oil slicks often extend from the pipe for 

considerable distances into the Harbour. 

The effect of this discharge is only detectable in the close proximity 

of the end of the pipe where colllll)()n flora and fauna are reduced and 

there is a layer of soft oily organic material on the rock. There is a 

possibility that bottom sediments may be adversely affected by the 

discharge. 

13.10 Ecological Value 

This area has conside'rable ecological value because of the large biomass 

of organisms on the hard shores and also on the soft shore of Okahu Bay. 

Such con:munities of intertidal organisms are important to the Harbour 

ecosystem because of their interactions with fish populations, and 

potential effects in improving water quality. 



- 113 -

13.11 Improvement and Protection of Ecological Assets 

The fauna and flora of this area are in a normal and healthy state. 

Little improvement can be made at the present time, although the removal 

of water-borne rubbish from the rock walls would make the area appear 

cleaner. 

The discharge of sewage overflows through the stornwater drain at 

Mechanics Bay should be prevented. 

13.12 Potential Use of Ecological Assets 

The present levels of shore fishing and shellfish gathering in this 

area are unlikely to change. The healthy state of intertidal ecology 

of this area is of considerable importance to the region as part of 

its aesthetic attraction . 
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AREA 14. MISSION BAY TO TAMAKI HEAD 

14.1 General Description 

This stretch of coast is one of the most populated and popular on 

the southern side of the Harbour. Residential suburbs cover the 

higher land overlooking the water and the Tamaki Drive passes along 

the waterfront as far as St Heliers. There are foreshore reserves at 

Bastion Point, Mission Bay and Archilles Point. 

The foreshore and intertidal areas have been considerably altered 

between St Heliers Bay and Bastion Point by the reclamations and 

retaining wall for Tarnaki Dr.ive, and the retaining walls outside the 

reserve at Mission Bay. 

The three white sand and shell beaches at Mission Bay, Kohimarama 

and St Heliers are extremely popular for swimming and sunbathing in 

sunnner. Small yachting clubs are based at Kohimarama and St Heliers. 

The cliffed headlands between the three beaches add to the attraction 

of this region. To the east of St Heliers rise the cliffs of 

Archilles Point. These sandstone cliffs are prominent from a wide 

area of the Harbour and extend to the eastern boundary of this area 

at Tamaki Head. Pohutukawa trees on the foreshore at the base of 

these cliffs make this an attractive area. 

14.2 Intertidal Substrates 

A variety of intertidal substrates is found in this area. Outside the 

cliffed headlands between the three beaches and along the shore to 

the east of St Heliers are a series of sandstone reefs and rock 

outcrops. In some areas these are gently shelving, near horizontal 

rock surfaces; in others the rock is eroded to a vertical fragmented 

face. Boulders and broken rock are abundant. 

The soft shores of Mission Bay, Kohirnararna and St Heliers have shelly 

substrates on a sloping beach and a low tidal flat of sand (Mission 

Bay and Kohimarama) or shelly sand (St Heliers). There are also areas 

of sof t substrate to the east of St Heliers, at Ladies Bay and further 

to the east. Accumulations of boulders in this area are also common. 

l 

L . 
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14.3 Intertidal Flora and Invertebrate Fauna 

14.3.A Hard Shores - The hard shores of this area are similar in the flora 

and fauna they support . Local variation is caused by differences i n 

aspect , (slope of the rock) siltation and the amount of boulder cover. 

The following descriptions are for the natural sandstone shore . The 

fauna and flora of basalt retaining walls in this area are similar 

to those described in Area 13. 

14.3.Al High tide level - About and above high spring tide level the sand­

stone cliffs may be either bare, where they are eroding rapidly, or 

they may support a limited growth of small encrusting blue-green 

algae. Such growth is rarely prominent enough to impart a recognisable 

coloured band to the rock as is comm:>n on shaded cliffs on the 

northern side of the Harbour. 

In winter the green alga Enteromorpha ~- is common at high levels, 

particularly where there is fresh water seepage. In regions with 

harder rock, and particularly near small pools, Melarapha oliveri 

occurs in small numbers about high water neap. 

Accumulations of boulders at the foot of the cliff to the east of 

St Heliers protect Cyclograpsus lavauxi (c) 
Ligia ~- (cJ 
isopod (o) 

14.3.A2 Upper Intertidal (down to mid-tide neap) 

The most conspicuous animal of the upper interdal region on the 

sandstone shores is the boring isopod Sphaeroma quoyana. Constant 

erosion of the soft surface reduces the abundance of microscopic 

algae which provide the food for grazing gastropods and these animals 

are scarce . 

alga 

fauna 

Gelidum caulacantheum (patchy) 

Me lagr aphia ae thiops (o) 
Sypharochi t on pelliser pentis (o) 
Lunella smaragda (o ) 
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Beneath boulders at this level Hemigrapsus edwardsi (o) 
Hemigrapsus crenulatus (o) 
Petrolisthes elongatus (c) 
Notoacmea daedala (c) 
Zediloma subrostrata (o) 
flatworms (c) 
Elminius modestus (o) 
spionid polychaetes (c) 

In more exposed areas, such as Glendowie Reef to the east of Ladies 

Bay, where the rock surface is more stable, the following occur: 

algae 

fauna . 

14.3.A3 Mid-tide level to low water neap 

Splachnidium rugosum 
Leathesia difformis 

Elminius modestus (c) 
Chamaesipho columna (c) 
Elminius plicatus (o) 
Cellana ornata (o) 
Modiolus neozelanicus (o) 
Pomatoceros caeruleus (c) 

Sandstone substrate in this zone is generally more stable than that 

higher on the shore; the surface appears harder and is less prone to 

crumbling and erosion. There is still a reduction in the density of 

coumon fauna and flora compared with harder rock at a similar level. 

algae 

fauna 

Laurencia ~ 
Corallina officinalis 
Hormosira banksii 
Scytosiphom lomentaria (winter) 
Colpornenia sinuosa (winter) 

Lepsiella scobina (o) 
Haustrurn haustorium (c) 
Cominella virgata (o) 
Cominella maculosa (o) 
Crassostrea glomerata (o) 
Onchidella nigricans (o) 
Pomatoceros caeruleus (o) 
Elrninius rnodestus (c) 
Anthopleura aureoradiata (c) 

Towards low water mark there is a dense covering of turfing algae on 

horizon t al surfaces. In the vertical faces from mid tide to low water 

are fo und the conspicuous holes of the rock-boring pholad bivalves: 

, 

.. 
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Anchomasa similis (a) 
Iholadidea spathulata (c) 
Pholadidea tridens (r) 
Zelithophaga truncata (c) 

A number of animals live in pholad holes 

Notirus reflexus (o) 
Notopaphia elegans (c) 
Ryenella impacta (o) 
Diplodonta globa (o) 
Anthopleura aureoradiata (c) 
Isactinia olivacea (c) 
Watersipora cucullata (a) 

Amongst the mat of algae on horizontal low tidal surfaces 

Lunella smaragda (a) 
Sypharochiton pelliserpentis (c) 
Haminoea zelandica (o) 
Paratrophon stangeri (c) 
Cominella virgata (c) 
Cominella maculosa (c) 
Neothais scalaris (o) 
~ canaliculus (o) 
Isactinia olivacea (a) 
Anthopleura aureoradiata (c) 
Isocladus armatus (c) 
terebellid polychaetes (a) 
Sabellaria kaiparensis (r) 
Lepidonotus !£.· (c) 
Patiriella regularis (o) 
Microcosmus kura (c) 

Beneath boulders on the lower shore Amaurochiton glaucus (c) 
Ischnochiton maorianus (c) 
Terenochiton inguinatus (c) 
Buccinulum heteromorphum (o) 
Taron dubius (o) 
~lenchus huttoni (r) 
Sigapatella nov,ezelandiae (c) 
Maoricrypta monoxyla (o) 
Anomia walteri (c) 
Ostrea ~· (c) 
Flabelligera affinis (c) 
Lepi donotus ~- (c) 
spionid polychaetes (c) 
Corella eumyota (o) 
Coscinasterias calamaria (o) 
Beani a !£.· (o) 
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At low water s pring there is a band of large brown algae 

Ecklonia rediata 
Sargassum sinclairii 
Carpophyllum maschalocarpum 

Fauna at this l evel is similar to that described for Area 13. 

14.3.B Soft Shores - The soft shores at Mission Bay, Kohimarama and St Heliers 

have a sloping beach of shell and coarse sand in the upper intertidal 

and a flat shelving area in the lower intertidal . 

At Mission Bay and Kohimarama the sloping beach extends to low water 

neap and the sandy flats bey~nd are exposed only on spring tides. 

Accumulations of drift algae are removed, along with other debris, 

by beach cleaners, and the fauna of this zone is reduced . 

The sloping part of the beach is well drained and supports very few 

animals. At the foot of the slope, however, there is a low density 

band of Amphidesma australe. 

The sandy flats below low water neap support 

Mactra ovata (c) 
Dosinea subrosea (c) 
Myadora striata (o) 
Macomona liliana (c) 
Struthiolaria papulosa (r) 
Cominella adspersa (o) 
Baryspira australis (o) 
Arachnoides zelandiae (o) 
Branchiomma !£.· (c) 
Owenia fusiformis (o) 
Callianassa filholi (o) 
Lysiosquilla spinosa (o) 

The flat, low tidal r egion at St Heliers Bay occurs at a slightly 

higher l evel t han that at Mis sion Bay and Kohimarama. Major 

differ ences are f~und in the abundance of dead shell at St Heliers 

and ext ens ive beds of Chione stutchburyi. 

Conman f auna includes : Chione s t utchburyi (c) 
Amphidesma a us trale (o) 
Macoioona liliana (a) 
Nucula hartvigiana (o) 
Zeacumant us lutulen t us (c) 
Zediloma subrostrata (c) 
Notoacmea helms i (c) 
Cominella gl andi f ormi s (c) 
Corninella adspersa (c) 
Elminius modestus (c) (on shell) 

• I 
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14.4 Fish 

14.5 

14.6 

A small amount of shore fishing occurs in this area and many small 

boats are launched from the beaches for fishing trips immediately 

offshore. Most common Harbour fish are caught in the area. 

The soft flats of this region are probably important as feeding grounds 

for demersal species such as schnapper. Rich low tidal areas of hard 

shores are probably important to smaller fish such as paketi, parore 

and yellow-eyed mullet. The offshore reefs are of considerable value 

in providing rocky reef habitats in the midst of an extensive soft 

bottom area. Concentrations of fish are usually found in such areas. 

Birds 

Whereas the full populations on these popular beaches is probably 

increased by the presence of large numbers of people the wading birds 

are generally absent. Pied stilts occur in small numbers in the 

unfrequented stretch between Ladies Bay and Tamaki Head, and small 

flocks of oyster catchers feed in this area and occasionally on the 

rocky reefs near the populated beaches. 

Pied shags are generally common in the Harbour in this area. 

Edible Shellfish 

Apart from the band of oysters on basalt walls, edible shellfish are 

not cormnon on the hard shores of this area. Low tidal Lunella smaragda 

reach an edible size but are not often taken. A few mussels are taken 

from the low tidal areas of sandstone reefs but these are not abundant 

or particularly large. Rock oysters are reduced in density on the 

soft sandstones but are often taken in small quantities. 

From the soft shores several species are taken. 

Amphide sma australe -.Few people seem aware of the presence of the 

populations near the f oot of the sloping beaches of this area. Because 

of the low densi t y of large individuals, however, it is unlikely that 

Amphide sma populations would f orm an important source of food . 
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Chione stutchburyi - Populations attain a mean adult size of about 

32 nun at St Heliers. These are often exploited. It appears that 

there has been a marked reduction in the abundance of Chione on 

St Heliers beach but there is no obvious cause. Recruitment at low 

tidal levels has occurred in the past two years~ 

Mactra ovata - Easily located in the clean sand flats near low water 

spring at Mission Bay and Kohimarama, this species is sought by 

Maoris and Islanders. Mean adult length is about 70 mm. 

Dosinea subrosea - Taken by Maoris and Islanders who detect the 

presence of this deep burrowing bivalve by siphonal marks on the 

surface of the sand. Common at Mission Bay and Kohimarama. 

Macomona liliana - Taken by Maoris and Islanders from low tidal falts 

at Mission Bay and Kohimarama where it reaches a particularly large 

size - up to 50 mm length. 

It is unlikely that the utilisation of shellfish for food will change 

much in this area. Most of the above species are only found in fairly 

low densities and require some skill to locate. Chione populations 

at St Heliers appear to be fluctuating and may well increase. 

14.7 Natural Ecological Changes 

There are no significant natural changes to be expected in the ecology 

of this area. 

14.8 Ecological Interference by Man 

The natural shoreline between Mission Bayaid St Heliers has been 

considerably altered by reclamation and the construction of retaining 

walls. This action has had little impact outside the reclaimed areas 

and t he fauna and flora on the basalt walls are normal and healthy. 

On the remaining natural shores of this area there is little indication 

of any ecological interference. 
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14.9 Pollution 

The most significant pollution of this area is by water-borne rubbish 

including organic waste, paper, plastic, wood and glass. Accumula­

tions of this material in low tidal areas are having a small adver se 

ecological impact, particularly in soft sediment areas where plastics 

and paper become partly buried in the substrate. 

14.10 Ecological Value 

Because of the soft nature of the rock in this area the densities of 

many hard shore animals are not high and there is a corresponding 

reduction in the total number of species. The soft shores of Mission 

Bay and Kohimarama have a low biomass and low species diversity largely 

because of the physical form of the boulder-strewn area between 

St Heliers and Tamaki Head. Of particular value are the low tidal 

reefs which provide habitats for the larger brown algae which in turn 

promote the growth of many sessile invertebrates and afford protection 

to populations of small fish. The offshore reefs are of particular 

importance in this respect. 

14.11 Improvement and Protection of Ecological Assets 

Minor improvements could be made to the ecological condition of this 

area by removing waste material from the low tidal areas. 

The best protection will be given by keeping the intertidal area clean 

and preventing the release of waste material into the water in other 

areas. 

14.12 Potential Use of Ecological Assets 

Direct use of ecological assets by fishing and shellfish gathering 

will probably continue on much the same scale as at present. 

The ecological condition of this area is also important in terms of 

the considerable recreational use of the area. Healthy ecological 

conditions will enhance the recreational use. 
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AREA 15 ENTRANCE TO THE TAMAKI ESTUARY 

This ecologically variable area will be discussed in four parts: 

A. Musick Point 

B. Bucklands Beach 

c. The Glendowie Spit 

D. Glendowie Spit to West Tamaki Head 

15.A. Musick Point 

15.A.l General Description 

The prominent headland of Musick Point extends northwards from 

Bucklands Beach on the western side and Eastern Beach on the eastern 

side. Sandstone cliffs rise more than 200 feet from the shore, 

and the white rock faces are conspicuous from a wide area of the 

Waitemata Harbour and Tamaki Estuary. Pohutukawas and lesser vegetation 

fringe the cliff top and also grow on the less steep areas of the 

face. 

The land on top of the headland is mainly in grass, being a golf 

course in the southern part and a reserve towards the tip. 

15.A.2 Intertidal Substrates 

There is generally some accumulation of shell and sand about the high 

water mark at the base of the cliffs, and also areas of boulders 

eroded from the steep faces. A wave-cut platform of sandstone 

occupies the upper part of the intertidal as far as low water neap, 

and there is a sand flat outside the rock platform between low water 

neap and low water spring. At the Point the rock platform ext ends 

over the whole tidal range and prominent rock outcrops extend off shore . 

15.A. 3 Inter t idal Flora and Invert ebrate Fauna 

High water level - Above high water neap t he sandstone c liff face is 

soft and t here is l i ttle growt h of blue -green algae and Ent eromorpha 

species except in some ar eas wher e f r e shwater seepage occurs. 

Below high water neap shaded area s support a rich growth of Gelidium 

caulacant heum, and t here a re small numbers of Melarapha oliveri and 

Modiolus neoz e l anicus i n cr evices . 
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Mid tidal level - In the upper part of this region the rock borings 

of Sphaeroma quoyana are conspicuous. Barnacles are scarce on the soft 

rock with only occasional specimens of Elminius plicatus being 

present. 

Towards mid tide level there are small pools and crevices in the 

sandstone platform with several comiron gastropods 

Beneath stones 

In pools 

Melagraphia aethiops (c) 
Sypharochiton pelliserpentis (c) 
Nerita melanotragus (o) 
Lunella smaragda (o) 
Lepsiella scoblna (o) 
Zediloma subrostrata (c) 
Zeacumantus lutulentus (c) (sandy areas) 

Amaurochiton glaucus (c) 
Notoacmea helmsi (c) 
Lepidonotus ~- (c) 
Hemigrapsus crenulatus (o) 
Petrolisthes elongatus (c) 

Anthopleura aureoradiata (c) 
Isactinia olivacea (c) 

Towards the outer edge of the platform the rock surface is apparently 

harder and there are increasing numbers of Elminius· modestus, and 

algae. 

fauna 

corallina officinalis 
Hormosira banksii 

Crassostrea glomerata (o) 
Lunella smaragda (c) 
Zeacumantus subcarinatus (c) 
Cominella virgata (o) 
Cominella maculosa (c) 
Neothais scalaris (o) 
Lepsiella scobina (c) 
Buccinulum heteromorphum (c) 
Pomatoceros caeruleus (o) 
Eulalia microphylla (o) 

The pholads Anchomasa similis and Zelithophaga truncata bore into the 

rock near low water neap. Small mussels, Perna canaliculus also occur 

at this level. 

Low water neap to low water spring - At this level there is an 

extensive flat of firm clean sand. Fauna is similar to that described 

for low t i dal f lats in Area 15.C, 
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15.A.4 Fish 

Forsterygion nigripenne is common under boulders near low water neap. 

Little is known concerning the use of this area by fish populations, 

but large numbers of fish pass through this region when entering 

or leaving the Tamaki Estuary. The rocks on the end of Musick Point 

are popular sites for line fishing. 

15 .A. 5 Birds 

Small numbers of red-billed and black-backed gulls feed in this area. 

The occasional Blue Reef Heron is seen, and Pied shags, white-fronted 

terns and occasional Caspian terns feed offshore. 

15.A.6 Edible Invertebrates 

Small nwnbers of mussels, Perna canaliculus and sea urchins, 

Evechinus chloroticus, occur on the low tidal reefs, but are not 

often taken. 

There are insufficient rock oysters to support constant exploitation. 

15.A.7 Natural Ecological Changes 

There are no predictable natural ecological changes expected in this 

area. 

15.A.8 Ecological Interference by Man 

Man has had little ecological impact on this area. 

15.A.9 Pollution 

Small quantities of water-borne material are deposited on the shore 

in this area but at ·present are having little adverse ecological 

impact. 

15.A.10 Ecological Value 

The ecology of this area is natural and healthy. Densities of 

mid tidal invertebrates are reduced by the soft nature of the rock 

which prevents adhesion by sedentary species such as oysters and 

barnacles but the low tidal platforms support a rich fauna and flora. 



- - ... 
- 12 7 -

15.A.ll Improvement and Protection of Ecological Assets 

The ecology of this region requires no improvement . Continued pro­

tection will be afforded by maintaining the foreshore in a natural 

state. 

15.A.12 Potential Use of Ecological Assets 

At present the only direct use of the ecological assets of this area 

are by fishing from the shore in the vicinity of Musick Point , and 

small scale gathering of shellfish for food. These uses are unlikely 

to change, and no further direct use can be foreseen. 

15.B. Bucklands Beach 

15.B.l General Description 

Bucklands Beach is evenly graded from high water spring to about low 

water neap, with small £lat areas exposed at low water spring at the 

northern and southern ends of the Beach. Surrounding land is 

residential and a road runs right along the foreshore. Retaining 

walls have been built in some places. 

15.B.2 Intertidal Substrates 

The sloping part of the beach has a well drained substrate of coarse 

sand and shell, with accumulations of shell about the high water mark . 

Below low water 'neap flats of sandy substrate are exposed in some 

areas with occasional patches of small boulders in the sandy mud. 

A sandstone reef divides the beach into two parts , and more sandstone 

is exposed a t the northern and southern ends. 

15 .B. 3 Intertidal Flor& and Inver tebrate Fauna 

Soft s ub strates - Amphipods are f ound in small numbers benea t h the 

dri ft weed which some t i mes collects at t he high water mark. 

Between high water neap and mid tide l eve l t her e are very few 

macrofauna because of t he harsh condi tions of coarse , mobile, 

wel l drained sediments . 
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About mid tide level are found Cominella glandiformis 
Diplodonta !!E.· (o) 
Nucula hartvigiana 
Chione stutchburyi 
Amphidesma australe 

(r) 

(r) 
(r) 
(o) 

From mid tide level to low water neap there is an increase in density 

of Amphidesma australe with an extremely dense band with densities 

above 1,500 per square metre about low water neap. 

Low water neap Cominella glandiformis (c) 
Cominella ads:eersa (c) 
Cominella maculosa (o) 
Di:elodonta !!E.· (c) 
Chione stutchburyi (r) 
Nucula hartvigiana (o) 
Halicarcinus !l!.· (o) 
Hemigra:esus crenulatus (o) 

In sandy areas below low water neap there are beds of Chione 

stutchburyi and Am:ehidesma australe. 

Hard shores - Sandstone outcrops at both ends, and in the middle of 

the Beach support a flora and fauna similar to that described for 

Musick Point. (Area 15.A) 

15.B.4 ~ 

Little is known of the utilisation of this area by fish populations. 

The dense shellfish beds provide a potential food source for 

demersal feeding species such as schnapper. 

15.B.5 Birds 

small numbers of red-billed and black-backed gulls are the only 

coumon birds in this area. 

15.B.6 Edible Invertebrates 

Considerable quantities of the bivalve shellfish Amphidesma australe 

and Chione stutchburyi are taken from this area for human consumption. 

At present the dense beds on the sloping beach contain predominantly 

small and young individuals, and the area most exploited for edible 

sized shellfish is towards the northern end of the beach on the flats 

between low water 

of the Amphidesma 

these will soon be 

neap and low water spring. With continued growth 

poeulations on the sloping beach it is expected that 
exploited also. 
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15,B.7 Natural Ecological Changes 

There are no natural ecological changes to be expected in this area, 

although it is apparent that the density of edible shellfish will 

fluctuate. 

15.B.8 Ecological Interference by Man 

Changes in this area include the construction of retaining walls 

along parts of the beach, and a boatyard and slipway on the sandstone 

reef in the middle of the Beach. The ecological impact of these 

changes has been slight. 

15.B.9 Pollution 

The most obvious pollution of this area is by water-borne rubbish which 

is largely deposited near high water mark. This is not a serious 

problem and has no ecological impact. 

15.B.10 Ecological Value 

The dense beds of bivalves have some ecological value in terms of 

their ability to filter and purify large volumes of water. These 

shellfish are also of potential importance as food for fish populations. 

15.B . 11 Improvement and Protection of Ecological Assets 

At present the ecology of Bucklands Beach is in a natural and healthy 

state. Protection can be given by keeping the road margins and 

foreshore clean. 

15.B.12 Potential Use of Ecological Assets 

At present there is considerable exploitation of shellfish in this 

region. This direct use of ecological asset will continue and perhaps 

increase. There is little other direct use made of the ecological 

assets . 

t . 
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15,C Glendowie Spit 

15.c.l General Description 

The Glendowie Spit extends eastwards from the west side of the 

Tamaki Estuary. Intertidal flats cover a large area on both sides 

of the low lying central spine of accumulated shell, and stretch to 

an apex opposite the central part of Bucklands Beach. Part of the 

basal area of the spit is above high water level, being formed of shell 

bars with areas of sedge and rough scrub, and is part of the Glen 

Innes Domain. Inshore there are mature trees where the land starts 

to rise towards the residential areas, while a grassed reserve extends 

along the foreshore to the north. Foreshores in the protruding part 

of the spit are natural with a beach of sand and shell along the 

northern side, and indented high tidal inlets with sedge along the 

high tide mark on the southern side. Near the basal part of the 

spit there is a stone retaining wall facing the foreshore reserve. 

15.C.2 Intertidal Substrates 

On the northern side of the spit substrates consist of clean sands 

with accumulations of dead bivalve shell in some areas . The 

intertidal region slopes gradually from high water neap to low 

water spring. Outside the above tidal portion of the Glen Innes 

Reserve there is a shell bar extending towards Bucklands Beach. 

Substrates to the south of the main shell bar are generally shelly 

with clean sand areas towards low water. Towards the base of the 

spit on the southern side there are low outcrops of soft semi­

consolidated sandstone with patches of soft mud, accumulations of 

bivalve shells, and clean sand areas. 

The high tidal inlets of the spit itself have substrates varying 

from soft muds in the mangrove marshes to firm sands and accumulations 

of shell. 

15.C.3 I nt ert idal Flora and I nvertebrate Fauna 

The fauna of several representative areas is described. 

Mudstone, sand and shell areas on southern side of spit 

Zeacumantus subcarinatus (c) 
Zeacumantus lutulentus (c) 
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Shell patches, southern side 

Zediloma subrostrata (c) 
Notoacmea helmsi (c) 
Cominella glandiformis (c) 
Chione stutchburyi (c) 
Macomona liliana (c) 
Nucula hartvigiana (a) 
Helice crassa (c) 
Hemiplax hirtipes (o) 
Hemigrapsus crenulatus (c) 
Alpheus ~- (o) 
Elminius modestus (o) 
spionid polychaetes (a) 
Anthopleura aureoradiata (c) 

Notoacrnea helrnsi (a) 
Zedilorna subrostrata (c) 
Amaurochiton glaucus (c) 
Corninella rnaculosa (c) 
Micrelenchus huttoni (o) 
Anthopleura aureoradiata (a) 
Elminius modestus (c) 

Clean sand, towards low water, southern side 

Callianassa filholi 
Lysiosquilla spinosa 
Baryspira australis 
Solemya parkinsoni 
Mactra ~ (r) 

(c) 
(o) 

(c) 
(r) 

Macomona liliana (c) 
Cominella adspersa (o) 
Cominella glandiformis (c) 
Marphysa ~- (c) 
Pectinaria australis (o) 
Notornastus zeylanicus (c) 
Balanoglossus australiensis (c) 

Towards the end of the intertidal spit opposite Bucklands Beach, 

the effects of strong tidal currents on the substrate are noticeable. 

There is a predominance of coarse sand and shell. Extensive beds 

of Chione stutchburyi occur on the southern side of the tip, with 

beds of Amphidesma australe at the tip and to the north about low 

water spring. The starftsh, Coscinasterias calamaria, feeds on low 

tidal Amphidesma populations. 

On the north side of the spit there are extensive sand flats at a 

high l eve l which support large numbers of small polychaetes and 

amphipods. Towards mid tide l eve l dense beds of Chione stutchburyi 

occur and extend to low water neap, Also f ound in this r egion are: 

' • • I 
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Low tidal clean sand contains 

Macom:>na liliana (a) 
Nucula hartvigiana (c) 
Mactra ~ (o) 
Zediloma subrostrata (o) 
Zeacumantus lutulentus (c) 
Notoacmea helmsi (c) 
Amaurochiton glaucus (o) 
Cominella glandiformis (c) 
Xymene plebejus (o) 
spionid polychaetes (a) 
Aglaophamus macroura (o) 
Owenia fusiformis (o) 
Elminius modestus (c) 
Hemigrapsus crenulatus (o) 

Chione stutchburyi (r) 
Macomona liliana (c) 
Soletellina nitida (o) 
Baryspira australis (o) 
Haminoea zelandica (o) 
Cominella adspersa (o) 
Owenia fusiformis (o) 
Notomastus zeylanicus (a) 
Pectinaria australis (o) 
eunicid polychaete (c) 
callianassa filholi (c) 
Lysiosquilla spinosa (c) 

High level inlets on southern side of spit - The high level inlets 

of this region are fringed with sedge bands and shell bars which 

support a variety of typical salt marsh and shell bar vegetation. 

fauna 

Open sand flats 

Mangrove marsh 

Leptocarpus simplex 
Juncus maritimus var australiensis 
Salicornia australis 
Selliera radicans 

Ophicardelus costellaris (c) 
Helice crassa (c) 

Amphibola crenata (c) 
Helice crassa (c) 

Amphibola crenata (a) 
Helice crassa (a) 

The mangrove in this area is limited in size by the high intertidal 

level of the substrate. Attached fauna of roots, trunks and 

pneumatophores is absent. 

15,C,4 ~ 

The low tidal flats of t his region provide a valuable source of 

invertebrate food for fishes. The results of feeding activity can 
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be seen after almost every tide in the low tidal, polychaete-rich 

sands. Shellfish beds also provide important food. 

15.C.5 Birds 

The combination of rich intertidal flat.s for feeding, and above tidal 

secluded shell bars for roosting makes this an area of considerable 

value to bird populations. Conunon birds utilising this area include 

red-billed gull, black-bac~ed gull, kingfisher, pied stilt, pied 

oystercatcher, white-faced heron, banded dotterel, and godwit. Small 

numbers of migratory species are occasionally present. 

15.C.6 Edible Invertebrates 

Four species of edible shellfish are found in this area. Macomona 

liliana does not reach an edible size and is not sought, and 

Mactra ovata occurs only in localised areas in small densities. 

Beds of Chione stutchburyi are widespread, and edible sized individuals 

are taken from low tidal beds near the end of the spit and along the 

northern side. 

The most sought shellfish in this region is the pipi, Amphidesma 

australe. Dense beds occur in the coarse low tidal sands at the end 

of the spit and these are exploited by large numbers of people. 

Access is gained by walking or riding horses from the western side 

of the estuary, or by boat from Bucklands Beach. High exploitation 

levels appear to have depleted the beds near the end of the spit, 

but it is probable that these will regenerate with successful spatfalla. 

Localsclaim that the beds of Chione have also become reduced in 

extent. There is no apparent reason for this, and there is a 

possibility that beds of edible sized Chione will become more 

extensive in future. 

15.C.7 Natural Ecological Changes 

There are no predictable natural ecological changes occurring in 

this region at present. 

t 
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15.C.8 Ecological Interf erence by Man 

Some depletion of edible shellfish beds can be attributed to 

exploitation by Man. In the case of Chione s t utchburyi, however , 

the abundance of dead shell in low tidal r egions indicated a mass 

mortality of this species. The cause of such mortality i s not known. 

The construction of retaining walls along the foreshore near t he 

basal art of the spit has had little apparent impact on i nterti dal 
ecology. 

15.C.9 Pollution 

There is no evident pollution of this area. 

15.C.10 Ecological Value 

This area has considerable ecological value to bird populations , 

particularly some of thosespecies which are intolerant of the close 

proximity of urban activity. The naturally rich intertidal region 

provides a wealth of invertebrate f ood organisms, and the shell banks 

and vegetated region of the Glen Innes Domain provide high tidal 

roosting grounds . 

The rich soft shore fauna of this region is important in t erms of 

providing food for fish populations, and because of its potential 

interaction within the Waitemata Harbour ecosystem. Ext ens i ve l ow 

t idal clean sand flats such as those of this area are not common in 

the Waitemata. 

15 .c .ll Improvement and Protection of Ecological Assets 

The intertidal ecology of thi s r egion i s natural and healt hy and 

requires no improvement. Protection will be given by maint a ining 

the present natural f oreshores. 

15.C . 12 Potential Use of Ecol ogical Asset s 

Direct use of t he ecol ogical assets of t h is area is made by the 

gathering of shellfish · for food, and fish ing for edible fish 

speci es attracted to the area . These uses are unlikel y to change , 

a l t hough the degree of exploitation of shellfish beds will vary 

with the natural variations i n abundance of edible shellfish. 



- ..,. 

- 135 -

15.D. Glendowie Spit to West Tamaki Head 

15.D,l General Description 

The land rises steeply from the shore in this area with sandstone 

cliffs and steep vegetated banks. Pohutukawa is cons picuous in the 

foreshore strip. Surrounding land is r esidential. 

15.D.2 Intertidal Substrates 

Substrates in the southern part of this area consist of muddy sand 

between reefs of sandstone. At high tide level there are accumulations 

of sand and shell at the base of the cliff with aggregations of 

boulders in some places. At. Karaka Bay there is a built up beach of 

shell and sand with a low tidal flat of clean sand. To t he north of 

Karaka Bay a boulder extends to West Tamaki Head. 

15.D.3 Intertidal Flora and Invertebrate Fauna 

Sandstone reefs and out crops: 

High level - At the base of the cliff above high water neap there 

are bands of small blue-green algae. At high water neap the borings 

of Sphaeroma guoyana are conspciuous and extend over a wide zone 

towards mid tide level. 

About mid tide level are found 

algae 

f auna 

Towar ds l ow tide l eve l 

al gae 

Gelidium ~­
Scytothamnus australis 

Melagraphia aethiops (c) 
Lunella smaragda (o) 
Sypharochiton pelliserpentis (c) 
Lepsiella scobina (o) 
Haustrum haustorium (o) 
Crassostrea glornerata (o) 
Pomatoceros caerulus (c ) 
Elminius modestus (o) 
Anthopleura aureoradiat a (c ) 
Isactini a olivacea (o) 

Leathesi a difformis 
Corall i na officinalis 
Hormosira banksii 
Codium adhaer ens 

- .,,, 

t 
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fauna 

Beneath ledges 

Corninella virgata (o) 
Corninella rnaculosa (c) 
Neothais scalaris (o) 
Dendrodoris citrina (o) 
Perna canaliculus (o) 
Cleidothaerus maorianus (o) 
Ryenella impacta (o) 
Anchornasa similis (c) 
Zelithophaga truncata (c) 
Pholadidea spathulata (o) 
Notopaphia elegans (c) 
Coscinasterias calamaria (c) 
Patiriella regularis (o) 

Anomia walteri (c) 
Ostrea ~- (a) 
Microcosmus kura (c) 
Beania ~- (c) 
Actinothoe albocincta (o) 

About low water spring the brown alga Sargassum sinclairii is 

conunon on hard substrates. 

Boulders towards West Tamaki Head 

High tide level 

Towards mid tide 

Cyclograpsus lavauxi (c) 
Ligia ~- (a) 
isopod (o) 

Hemigrapsus edwardsi (c) 
Petrolisthes e longatus (a) 
Heterozius rotundifrons (c) 
Melagraphia aethiops (o) 
Notoacmea helmsi (c} 
Cominella virgata (o) 
Cominella maculosa (o) 
Lunella smaragda (o} 
Amaurochiton glaucus (c) 
Lepsiella scobina (o) 
Elminius 100destus (o) 

"' 

Soft shores - The fauna of the soft shores in this area is simil ar 

to that described for the Glendowie Spit. (Area 15.C} 

15 .D.4 Fish 

Lit tle is known of t he fish in t h i s area . Rich i nvertebrate f aunas 

of both hard and s oft i ntertidal area s ar e potential l y i mpor tant a s 

f ood sources f or f ish. 
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15.D.5 Birds 

Small numbers of several common shore feeding birds are found in 

this area. These include red-billed bulls, black-backed gulls, pied 

stilts, pied oystercatchers, and kingfishers. Blue Reef herons 

occasionally feed on the sandstone outcrops. Pied Shags often feed 

immediately offshore, and fish feeding white-fronted terns and Caspian 

tern are also present. 

15.D.6 Edible Invertebrates 

On the hard shores of this area there are small quantities of 

mussels, Perna canaliculus, and oysters Crassostrea glomerata. These 

may be taken in small quantities for food. 

The soft shore of Karaka Bay supports a dense bed of Chione stutchburyi 

which is exploited by locals. 

15.D.7 Natural Ecological Changes 

There are no predictable natural ecological changes occurring in this 

area. 

15.D.8 Ecological Interference by Man 

Man has had little impact on the intertidal ecology of this region. 

The construction of boatsheds beneath the cliffs near the high water 

mark has resulted in the contribution of waste material to the tidal 

zone but this is having little ecological impact. 

15.D.9 Pollution 

There is little apparent pollution in this region. Water-borne 

mater~al including glass, wood, and plastics is a minor problem 

particularly where such material is becoming entrapped in soft s edi­

ments. In some areas rubbish is being dumped on the foreshore and 

over cliffs into ,the tidal zone. 

15.D.10 Ecological Value 

The flora and fauna of this area are in a healthy and natural state. 

Low tidal regions of both hard and soft substrates support rich 
f lora and fauna. 
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15.D.ll Improvement and Protection of Ecologica l Assets 

The ecology of this area requires no improvement. Added protection 

will be given by maintaining the foreshore in a natural state and 

preventing the contribution of foreign material by rubbish dumping. 

15.D.12 Potential Use of Ecological Assets 

At present dire~t use is made of the ecological assets of this region 

by shellfish gathering and line fishing offshore. These uses are 

unlikely to change, and little further direct use of ecological 

assets can be foreseen. 

( . 
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ARF.A 16 FARM COVE TO PANMURE BRIDGE 

This area will be described in three parts: 

A. Farm Cove 

B. Whakaaranga Creek 

C. Point England to Panmure Bridge 

16.A. Farm Cove 

16.A.l General Description 

In this region there is a wide intertidal flat. Foreshores are 

generally sloping, with low cliff on the eastern side of the Cove 

fringed with Pohutukawas and smaller native trees. On ·the southern 

shore the land is being progressively developed by subdivision for 

residential purposes. There are still areas of farmland inmediately 

south of the Cove and along the eastern side. Foreshores in the 

developed area at the head of the Cove have been modified by 

reclamation with stone retaining walls. 

16.A.2 Intertidal Substrates 

There is very little hard substrate in this area. Small outcroppings 

of soft sandstone occur at high intertidal levels on the eastern side 

of the Cove, and there are patches of semi-consolidated sandstone 

with embedded tree remains at the head of the Cove. 

The vast majority of the intertidal area has soft substrates varying 

from accumulations of shells, bivalve shells, to soft muds. There is 

very little sloping beach, the intertidal being gently graded from 

high water neap to low water spring. On the high tidal flats 

substrates are generally firm and sandy with accumulations of shell 

in some areas. Mid-tidal flats are also firm with surface shell 

and banks of shell in the area towards Point England. Towards low 

water the substrates become progressively softer and at low spring 

tide level they are quite muddy. 

i6.A.3 Intertidal Flora and Invertebrate Fauna 

Hard shores - About the high water mark there is a zone of blue-green 

algae, particularly well developed in damp areas. In winter the 
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green alga Enteromorpha ~- forms a conspicuous band on hard 

surfaces about hi gh water mark. 

On the few outcrops of intertidal rock : 

Soft shores 

High tidal sand flats 

Zeacwnantus lutulentus (c) 
Zediloma subrostrata (c) 
Melagraphia aethiops (r) 
Crassostrea glomerata (o) 
Onchidella nigricans (r) 
Elminius modestus (o) 

Chione stutchburyi (a) 
Nucula hartvigiana (c) 
Macomona liliana (c) 
Cominella glandiformis (c) 

In mid- tidal areas the above animals are present, along with: 

in shelly areas 

Low tidal areas 

sof t areas 

Zeacumantus lutulentus (c) 

Zediloma subrostrata (c) 
Lunella smaragda (o) 
Micrelenchus huttoni (o) 
Xymene plebejus (o) 
Notoacmea helmsi (c) 
Amphidesma australe (o) 
Phoronis ovalis (c) 
Hemigrapsus crenulatus (c) 
Halicarcinus cooki o) 

Lysiosguilla spinosa (c) 
Halicarcinus £2fil (o) 
Owenia fusiformis (c) 
Pectinaria australis (c) 
Trochodota dendyi (c) 
Mactra ~ (r) 

Hemiplax hirtipes (c) 

Chione stutchburyi is absent from the low tidal regions although it 

appears that beds of t his species wer e once more ext ensive than they 

are at present. Banks of dead shell testify to the past abundance 

of Mactra ~ but live s pec i mens are now rare. 

16.A .4 Fi sh 

Lar ge numbers of juveni l e f latf ish are of t en seen in drainage 

channel s f rom t his area on the falling tide . The small crustacea 

and polychaetes of the intertidal area provide a rich food source 

for these fi sh. 
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Excavations made by larger fish in search of invertebrate food 

are often seen in the softer low tidal areas. 

16.A.5 Birds 

This extensive area of variable substrate is one of the most valuable 

feeding grounds for shore birds in the Waitemata Harbour. Together 

with the nearby Glendowie Spit, this region supports large populations 

of several species, the most connnon being pied stilt, pied oyster­

catcher, white-faced heron, red-billed gull, black-backed gull and 

godwit. Fish feeders often seen in the area are Caspian tern and pied 

shag. 

Several further species of migratory birds utilise this area in 

summer. These are discussed in the report on birds. 

16.A.6 Edible Invertebrates 

Two common shellfish occur in this area. Chione stutchburyi is 

widespread but few populations reach an edible size. It is only near 

low water that Chione reaches a length greater than 30 mm and it 

appears that there has been a considerable IJX)rtality of adult Chione 

in low tidal regions with the result that there are now only small 

numbers of edible animals. There is a possibility, however, that 

successful spatfall in low tidal areas will result in the formation 

of dense beds of edible sized Chione. If this occurred, exploitation 

by the human population would increase. 

Amphidesma australe of edible size is only found in small beds near 

shell accuuulations. Few people seem aware of the presence of this 

species and it is not taken for food from this area. 

16.A.7 Natural Ecological Changes 

There have been considerable ecological changes in this area. It 

appears that Zostera was once widespread but it is now entirely 

absent, (See Report on Ecological Changes). With the disappearance 

of the Zostera several species of shellfish have virtually disappeared. 

These include 
Mactra ovata 
Alcitho~bica 
Struthiolaria vermis 
Micrelenchus huttoni 
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Widespread mortality of previously healthy Chione beds may also be 

a consequence of the disappearance of Zostera, although it appears 

that there has been considerable alteration of the nature of low tidal 

sediments by the deposition of fine muddy material over the top of 

clean sand. 

There are no apparent natural changes occurring at present, although 

the buildup of soft low tidal sediments may well be continuing. 

16.A.8 Ecological Interference by Man 

It is difficult to determine to what extent the alteration of sediment 

nature in low tidal regions is the result of the contribution of 

fine material to the Tamaki River during development of the watershed. 

Evidence further up the River suggests that sedimentation has 

occurred at a rapid rate in sheltered areas and it appears that the 

buildup of sediment in this area has been at a rate which is well 

in excess of what could be considered 'natural'. Further sedimentation 

will result in the mortality of present invertebrate populations and 

their replacement by Hemiplax hirtipes and Alpheus ~• which are conmen 

in low tidal areas further up the River. 

16.A.9 Pollution 

There is little apparent pollution of this area. A source of some 

concern was a small sewage treatment plant at Farm Cove. This has 

been closed down. 

16.A.10 Ecological Value 

The extensive intertidal flats of this region are particularly 

valuable to bird populations and also to juvenile f latfish. It 

r emains t o be seen what eff ect the increase in human population of 

t he surroundi ng area will have on the bird populations, but it is 

cons i dered that in view of the cons i derable distance f rom the shore 

to t he low t ida l area s wher e the birds concentrate whil e feeding 

t ha t in terference by h4man ac t i vity will be s light. 

16.A.ll Improvemen t and Pr otect ion of Ecological Assets 

The mos t serious ecologi cal change occurr ing in this r egion is as a 

resul t of t he depos i t i on of f ine sediments. Improvement will only 
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be achieved by reducing the contribution of silts and clays to tidal 

regions throughout the Tamaki River. 

care is required during the development phase of the soft foreshore 

of this area - particularly that to the immediate south of the Cove -

to prevent the undue release of clay and mud into the tidal region. 

16.A.12 Potential Use of Ecological Assets 

Little direct use of ecological assets of this area can be expected 

unless there is a reversal of the present trend in reduction of 

edible shellfish populations. 

As part of a residential enviromnent, however, a natural and 

healthy intertidal area has considerable importance. 

16.B. Whakaaranga Creek 

16.B.l General Description 

This small tidal creek enters the south-eastern corner of Farm Cove. 

The entrance is partially blocked by a shell bar and mangrove marsh 

and most of the intertidal area is at a high level with only a 

narrow channel remaining at low tide. 

Foreshores are generally fairly steep banks, although the southern 

side has been graded for residential development. The area around 

the head of the Creek is still farmland while on the northern side 

theLe is a patch of bush on the south facing slope. Most of the 

surrounding land is to be developed for residential purposes in the 

near future. 

16.B.2 Intertidal Substrates 

At the mouth of the Creek a shell barrier extends from the northern 

shore. This bar is now fairly stable and supports mangrove marsh 

on its flanks. Inside the shell barrier there are areas of mangrove 

on both sides of the low tidal channel with soft mud substrate 

aioongst the trees and firmer areas of open sat¥Iy mud near the banks. 

Towards the head of the Creek, the mangrove is reduced and there are 

open sandy areas with sedge marsh near the shoreline. 
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A few small outcrops of soft sandstone occur near the southern 

side. 

16.B.3 Intertidal Flora and Invertebrate Fauna 

Mangrove areas - The mangrove marsh near the entrance to the Creek 

is healthy and supports a normal fauna and flora. 

Helice crassa (a) 
Alpheus ~- (o) (low water) 
Amphibola crenata (c) 
Potamopyrgus antipodum (a) 
spionid polychaetes (a) 

In the sedge band along the ·shoreline and in the Upper creek 

Ophicardelus costellaris (c) 
Potamopyrgus antipodum (a) 
Helice crassa (o) 

Open flats 

16.B.4 Fish 

Amphibola crenata (c) 
Helice crassa (c) 

Little is known of the utilisation of this area by fish populations. 

The most likely species to be found are juvenile flatfish, yellow­

eyed mullet, and Acentrogobius lentiginosus. 

16.B.5 Birds 

Common birds feeding in this area include pied stilt, white-faced 

heron, kingfisher, pukeko, and mallard duck. Caspian terns occasionally 

feed in the channel area, and pied shags may also feed in the r egion 

at high tide. 

16.B.6 Edible Invertebrates 

Ther e are no edibl e invertebrates in this region. 

16.B.7 Natural Ecological Changes 

Under natural conditions a slow buildup of intertidal substrate level 

by the deposition of fi ne sediments is to be expected . In the 

Whakaaranga Creek this proces s wil 1 r es ult in the gradual spread of the 

salt marsh communities , and eventually the dea th of high level mangrove. 
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16.B.8 Ecological Interference by Miln 

A foreshore strip along the southern side of the creek inside the 

entrance has been reclaimed and faced with basalt rock. During this 

process some of the remaining intertidal area has been disturbed and 

quantities of fine sediment released into the tidal area. 

The contribution of fine sedimentary material to the tidal zone 

during development of the small basin in which the Creek is situated, 

is a threat to the ecological 'health' of this naturally sensitive 

area. 

16.B.9 Pollution 

There is no obvious pollution of this area at present. 

16.B.10 Ecological Value 

' 

In its natural state this creek has some ecological value in providing 

a range of habitats that is not otherwise available in the lower part 

of the Tamaki River. Natural organic detritus produced in an area 

such as this is of considerable value to deposit and detritus feeding 

invertebrates on flats outside the area, and also of value to 

juvenile fish populations. 

As part of a residential environment this creek in a natural ecological 

condition could be of considerable value. 

16.B.11 Improvement and Protection of Ecological Assets 

Protection of an area such as this is best provided by careful 

development procedure to minimise interference with the tidal region, 

and the retention of as great an area of natural foreshore as possible. 

16.B.12 Potential Use of Ecological Assets 

Indirect use of ecological assets as part of a residential environment 

is of considerable importance in this area. This use will be best 

served by maintaining the area in a natural condition. 

( 

I. 
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16.C. Point England to Panmure Bridge 

16.C.l General Description 

To the south of Farm Cove on the east side of the Tamaki, and to the 

south of Point England on the west side, there are wide intertidal 

areas of soft substrate, with soft sandstone exposed in the constricted 

part of the River near the Panmure Bridge. 

Foreshores on the eastern side generally consist of low sandstone 

cliffs and steep banks with occasional shelly beaches. Near the 

Panmure bridge there are two shallow inlets with a higher cliffed 

area facing the River. · Ret~ining walls are common in places. 

On the western side foreshores are generally low with a retaining 

wall of loose rock. Towards the Panmure Bridge there are areas of 

cliff. 

The land surrounding this area of the Tamaki River is largely developed 

for residential purposes although there are large areas of open grass 

in the foreshore reserve on the western side, with farmland inmediately 

south of Farm Cove, and the Selwyn College grounds on the eastern side. 

16.C.2 Intertidal Substrates 

There are occasional outcrops of soft sandstone on the points in this 

region, the most prominent being at Point England, and also in the 

narrow part of the River near the Panmure Bridge. Horizontal surfaces 

are generally heavily silted and the exposed rock surface is usually 

soft and eroding. 

Soft shores are generally soft and muddy in places. High tidal beaches 

are not formed, although there are often accumulations of shell at 

lower l evel s on the shore . Generally areas above mid tide are fairly 

sandy and f irm while t owards low water they become progressively sof ter. 

Ther e are patche s of so f t peaty material exposed intertidally on the 

eastern s ide of the R~ver, particularly in the r egion towards Farm 

Cove . Mangrove marsh and soft muds occur i n t he small i nlet near the 

Panmure Bridge . 



- 148 -

16.C.3 Intertidal Flora and Invertebrate Fauna 

The flora and f auna are described for a number of habitats found in 

this region. 

High tidal boulders (beneath eroding cliffs) 

Sphaeroma guoyana (a) 
Cyclograpsus lavauxi (c) 
Ligia ~- (c) 
Talorchestia ~- (c) 

Open rock face - About high water mark there is a band of blue-green 

algae which is well developed in the damp areas near the Panmure 

Bridge. Green Enteromorpha ~• occurs in a band about high water level 

in the winter. 

Upper shore - alga 

fauna 

Mid tide 

Beneath mid-tidal boulders 

Gelidiurn caulacantheum 

Nerita melanotragus (r) 
Zeacumantus subcarinatus (c) 
Onchidella nigricans (a) 
Zediloma subrostrata (o) 

Crassostrea glomerata (o) 
Lunella smaragda (o) 
Notoacmea helmsi (c) 
Lepsiella scobina (o) 
Elminius modestus (o) 
Isactinia olivacea (c) 
Eulalia microphylla (o) 

Amaurochiton glaucus (c) 
Hemigrapsus crenulatus (c) 
Elminius modestus (c) 

Firm sand flats - Firm sand flats are generally limited to the upper 

intertidal level near Farm Cove and being further reduced towards 

the Panmure Bridge . Chione s tut chburyi (a) 
Macomona lil iana (a) 
Nucula hartvigiana (a) 
Amphidesma australe (o) 
Notoacmea helmsi (c) 
Cominel la glandiformis ( c ) 
Anthopl eur a aureoradia t a (c) 
El mi ni us modestus (c ) 

Soft sandy mud of mid - t i dal ar eas 

Chione stut chburyi (c) 
Nucula hartvigiana (c) 
Macomona liliana (c) 
Cominella glandif ormis (c) 

( ·-' • 
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Cominella adspersa (o) 
Notoacmea helmsi (c) 
Helice crassa (o) 
Hemigrapsus crenulatus (c) 
spionid polychaetes (a) 
Elminius modestus (c) 
Anthopleura aureoradiata (a) 

Soft low tidal muds - In patches towards Farm Cove, widespread near 

Panmure Bridge 

16.C.4 Fish 

Hemiplax hirtipes (c) 
Alpheus ~• (a) 
Helice crassa (c) 
spionid polychaetes (a) 

Excavations by bottom feeding fish are often widespread in soft low 

tidal sediments where the main food organisms are polychaetes and 

bivalve molluscs. Soft bottom organisms are also important to 

flatfish. 

16.C.5 Birds 

Most of the common shore feeding birds are found in small numbers in 

this area. These include pied stilt, godwits, black-backed gull, 

red-billed gull, and white faced heron. Kingfishers are common near 

the Panmure Bridge where there is an abundance of crabs in the intertidal 

area. 

Of the fish feeding species pied shags are generally conman, with 

occasional flockp of little black shags. White-fronted tern and 

Caspian tern also feed in this area. 

16.C.6 Edible Invertebrates 

Although Chione stutchburyi is found throughout this area it does not 

reach an edible size. Only in small patches near the low water mark 

towards Farm Cove does the mean adult size exceed 25 nm. 

Small populations of Amphidesma australe are found in shelly areas 

but only small numbers reach edible size. It is unlikely that these 

are exploited, 

Crassostrea glomerata are found in high densities on isolated patches 

of basalt spawls dumped in the intertidal. Oysters are taken from 

these areas. 

t .! 
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16.C.7 Natural Ecological changes 

Zostera may well have spread over much of this area but is now entirely 

absent. There appears to have been a steady accumulation of soft 

sediments in some areas with a slow disappearance of sandy substrate 

connnunities. 

Erosion of the soft foreshore is having a minor ecological impact 

in the upper intertidal in places where sandy sediments are being 

covered with clay. 

16.C.8 Ecological Interference by Man 

Retaining walls have been built along much of the foreshore of this 

area, but have had little impact on the ecology of the intertidal 

region. 

The contribution of fine sediments to the tidal areas is a problem 

throughout the Tamaki Estuary, and in this area has resulted in con­

siderable sediment deposition, particularly near low tide level in 

sheltered situations. 

16.C.9 Pollution 

The most obvious pollution of this area is caused by the dumping of 

rubbish into the tidal region. Shores are littered with large 

quantities of plastic, wood, paper and glass. 

Two boatsheds near the end of Tamaki Road have dilapidated ramps with 

wood and other debris spread on the surrounding mud. 

16.C.10 Ecological Value 

This area is in a healthy ecological 1condition 1 , although biomass 

and faunal diversity are being reduced by the deposition of f ine 

sediments . Bird and fish life is normal, although the numbers of 

birds and fish may well be r educed as a result of changes in the 

invertebrate populations. 

16.C.11 Improvement and Protection of Ecological Assets 

Significant improvements could be made to the i ntertidal environment 

by preventing the contribution of inorganic silts and clays to the 

tidal region. The stabilisation of foreshore is also important in 

this r espect . 
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16.C.12 Potential Use of Ecological Assets 

There is little direct use of the ecological assets of this area at 

present apart from a small amount of recreational fishing. This 

situation is unlikely to change, although a minor educational use 

might be made of shores near populated areas. 
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ARF.A 17 PANMURE BASIN, OTAHUHU CREEK, AND TAMAKI ESTUARY 

The ecology of this region is discussed in three parts: 

A. The Panrnure Basin 

B. The Otahuhu Creek 

C. Tamaki Estuary 

17.A. The Panmure Basin 

17.A.1 General Description 

At low tide the water all but leaves the Basin, remaining only in a 

small area adjacent to the entrance channel. 

Foreshores generally consist of low banks of soft sedimentary rock 

but on the eastern side basalt blocks face a reclamation for Lagoon 

Drive. The foreshore strip is grassed. 

Surrounding land is mainly residential with many houses overlooking 

the Basin. 

17.A.2 Intertidal Substrates 

Most of the area has a substrate of deep soft mud. There are small 

firm areas near high water mark around the perimeter and a built-up 

beach in the eastern corner. Localised outcrops of soft sandstone 

occur in the upper intertidal and over the whole tidal range of the 

entrance channel. A basalt wall faces the Lagoon Drive side of the 

Basin. 

17.A.3 Intertidal Flora and Invertebrate Fauna 

Soft muds - Substrates of soft mud are uniform over most of the Basin. 

Alpheus !P.• (a) 
Helice crassa (a) 
Hemiplax hirtipes (o) 

Firm ar eas near the beach in the eastern corner 

, . 

Chione stutchburyi (c) 
Amphidesma australe (o) 
Macomona liliana (c) 
Nucula har t vigiana (o) 
Zeacumantus lutulentus (o) 
Ant hopleura aureoradiata (o) 
Elminius modestus (o) 
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Hard substrate - On the basalt wall bordering Lagoon Drive and to a 

lesser extent on the natural soft sandstone outcrops a number of 

typical hard shore species are found. 

17.A.4 Fish 

Crassostrea glomerata (o) 
Lepsiella scobina (o) 
Onchidella nigricans (a) 
Modiolus fluviatilus (o) 
Elminius modestus (c) 

Nothing is known of the fish utilising this area. 

17.A.5 Birds 

Considerable numbers of red-billed gulls and pied stilt~ feed in this 

area. Small nwnbers of white-faced herons and black-backed gulls 

also occur. Banded dotterels occasionally feed on the shelly area 

near the eastern end of the Basin. Pied shags and Caspian terns are 

common fish feeders at high water. 

17.A.6 Edible Invertebrates 

Localised populations of Chione stutchburyi and Amphidesma australe 

occur in the firm sand region at the eastern end of · the Basin but 

these shellfish do not reach edible size. 

Rock oysters, Crassostrea glomerata occur in small numbers on the 

basalt retaining wall bordering Lagoon Drive. These are taken for 

food in small quantities. 

17.A.7 Natural Ecological changes 

Natural ecological changes in a shallow sheltered area such as the 

Panmure Basin will be a gradual change in substrate nature and slow 

rise in substrate l evel caused by the deposition of fine sediments 

derived from land runoff. There is a possibility of mangroves becoming 

established unl ess they are actively removed. 

Over a considerable period it appears that widespread beds of Chione 

stutchburyi along with other fi rm substrate f auna have been destroyed 

by sediment deposition in this area. Further changes in the fauna 

will not be great as most of the substrate is now very soft and muddy. 

Minor changes will be associated with the increase in intertidal level 

due to sediment deposition. 
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17.A.8 Ecological Interference by ~n 

The alteration of the foreshore on the eastern side of the Basin 

has had no serious ecological impact. 

Sediment deposition, although a natural process, appears to have been 

increased by the contribution of fine soils and clays to the tidal 

region during development in the watershed. 

17.A.9 Pollution 

There is no apparent serious pollution of this area at present, 

although the beach at the eastern end is often untidy with litter. 

17.A.10 Ecological Value 

This area has a large surface area for the exchange of gases between 

tidal waters and the atmosphere which is potentially important in 

maintaining water quality. 

The Basin also functions as a natural sediment trap and prevents 

water-borne sediments from passing to areas further down the Tamaki 

Estuary. 

A rich crustacean fauna is important to bird populations for food, and 

may also be important to fish populations. 

17.A.ll Improvement and Protection of Ecological Assets 

Areas of fine soft sediment are prone to pollution through incorporation 

of organic material into the sediment where decomposition leads to 

the formation of anaerobic environments close to the substrate surface. 

At present there is no sign of deterioration but every precaution 

should be taken to limit the input of organic material. 

17.A.12 Potential Use of Ecological Assets 

There is only mi~or direct use of the ecological assets of this area 

at present. Indirect uses include sailing, swinming, boating and 

water skiing which require high standards of water quality. 

. - -- . - - - ,, 
. .. 
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17,B, The Otahuhu Creek 

17,B,l General Description 

The Otahuhu Creek is a shallow inlet on the western side of the 

Tamaki River, At low water large areas of gently shelving soft 

mudflat are exposed on both sides of the narrow low tidal channel. 

Foreshores generally consist of steep low banks of soft sandstone 

or clay. There is an area of natural larva flow on the northern side 

at the entrance to the creek with local modifications by reclamation 

and facing with stone. On the southern side of the creek entrance 

there is a large reclamation faced with broken concrete and stone. 

Surrounding land is almost flat and largely residential ·apart from an 

area on the south side which is used for market gardening, and the 

reclamation near the southern entrance. Foreshore reserves are in 

grass, and there is rough scrub on some steep areas of foreshore. 

17.B.2 Intertidal Substrates 

In the outer part of the creek there are extensive soft llJ.ld flats in 

the middle and lower intertidal region, with fringing mangrove. 

Mangrove is more extensive towards the head of the creek where sub­

strates are also soft. 

In the northern entrance area there is some naturally occurring lava 

in the upper intertidal, along with placed rock of retaining walls. 

17.B.3 Intertidal Flora and Invertebrate Fauna 

High tidal fringe - About the high water mark there is often a band 

of sedges. 

fauna 

Juncus maritimus var australiensis 
Leptocarpus simplex 

Ophicardelus costellaris (c) 
Potamopyrgus antipodum (o) 
Helice crassa (c) 

Mangrove marsh - Mangrove marshes are extensive, Trunks and 

pnewnatophore s support a variety of small algae and plants along with: 

Crassostrea glomerata (o) 
Onchidella nigricans (c) 
Elminius modestus (c) 



In soft sediments 

Open mud flats 

High levels 
_; 

Low levels 
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Helice crassa (a) 
Alpheus ~• (o) 
Amphibola crenata (a) 

Helice crassa (a) 
Amphibola crenata (c) 

Helice crassa (o) 
Alpheus ~• (a) 
Hemiplax hirtipes (a) 

Natural larva flows - Natural lava occurs only in the upper intertidal 

region, near the northern entrance to the creek. 

fauna 

17 .B.4 Fish 

Salicornia australis 
Caloglossa leprieurii 

crassostrea glomerata (o) 
Ophicardelus costellaris (c) 
Onchidella nigricans (a) 
Elminius modestus (c) 

Nothing is known concerning the utilisation of this area by fish. 

17.B.5 Birds 

Conman shore feeding birds occur in small numbers. Pied stilts, 

white-faced heron, black-backed gull, red-billed gull, and kingfisher 

are regularly present. Pied shags feed in the area at high tide. 

17.B.6 Edible Invert~brates 

Although there are a few rock oysters on the lava flow and retaining 

walls these do not appear to be taken for food. No other edible 

invertebrates are found in the region. 

17.B.7 Natural Ecological Changes 
I 

Natural ecological changes to be expected in this area are a slow 

accumulation of fine sediments r esulting in an increase in l evel of 

intertidal substrates and a resultant spread of mangrove marshes . 

This proces s is occurring at present and mangroves in some areas are 

spr eading rapidly. 
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17.B.8 Ecological Interference by Man 

Minor foreshore reclamations and the large reclamation at the 

southern entrance to the creek appear to have had no major impact 

on the ecology of the remaining tidal area. 

Sedimentation rates appear to be high, probably as a result of the 

added contribution of sedimentary material to the tidal region during 

development in the watershed. 

17.B.9 Pollution 

The dumping of rubbish on foreshore reserves or .into the tidal region 

is a common practice of local residents in this area. The soft mud 

environment is particularly sensitive to the addition of organic wastes, 

and the collective impact of many small pollutant contributions will 

be a deterioration of the present healthy ecological condition. 

The retaining wall around the new reclamation on the southern side 

of the creek entrance is partularly untidy with a conglomeration of 

broken rock, concrete and power poles. 

17.B.10 Ecological Value 

The ecological value of this area lies in its function of retaining 

fine land derived sediments, providing a large surface area for the 

exchange of gases between water and the atmosphere, providing natural 

organic detritus from the mangrove marshes for detritus feeders in other 

parts of the Waitemata ecosystem, and possessing a natural and healthy 

fauna which is a food source for fish and birds. 

17.B.11 Improvement and Protection of Ecological Assets 

The bes t means of improving and protecting the ecology of this area 

is by cleaning up the foreshores and preventing the dumping of 

pollutant material i~ or near the tidal region. 

17.B.12 Potential Use of Ecological Asset s 

There i s little direct use of t he ecological assets of this area at 

present, although a small amount of net -f ishing f or f latfish is 

practised. Little change can be f oreseen in use of this area. 
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17.C. Middle Tamaki River 

17.c.l. General Description 

This area extends from the Panmure Bridge to the south side of the 

Otahuhu creek. The river channel is about 200 metres wide at low wat er 

with mudflats exposed along the indented shoreline. 

Foreshores are generally fairly steep, apart from the low area to the 

north of the Otahuhu Creek. Banks of clay and soft sandstone are 

exposed in places with low cliffs near the Parunure Bridge. North of 

the Otahuhu Creek the foreshore consists of natural basalt lava with 

rock retaining walls in places. Foreshore vegetation varies from grass 

to mature exotic trees including pine and willow. 

On the eastern side of the river surrounding land to the north of the 

Pakuranga Creek is residential, whereas that to the south is rural. 

On the western side there are residential areas north of Otahuhu Creek 

and near the Panmure Basin with a large industrial area in between. 

17.C.2 Intertidal Substrates 

A variety of intertidal substrates is exposed in this area. Most 

substrate consists of soft sediment, both along the banks of the river 

and in subsidiary inlets and bays. To the north of the Otahuhu Creek 

is an area of natural basalt lava and constructed retaining walls, 

while towards the constricted part of the river near the Panmure Bridge 

there are sandstone shores 

17.C.3 Intertidal Flora and Invertebrate Fauna 

Upper Intertidal - At high tide level there is often a band of sedges. 

fauna 

Leptocarpus simplex 
Juncus maritimus var australiensis 

Ophicardelus costellaris (c) 
Potamopyrgus antipodum (o) 
Helice crassa (c) 

Mangrove mar sh - Mangrove marsh is not widespread on the banks of the 

river bu t occupies large areas in indented inlets. 

Helice crassa (a) 
Amphibola crenata (a) 
Crassostrea glomerata (o) 
Alpheus ~• (o) 
Elminius modestus (c) 
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Soft mid tidal and low tidal muds - Most of the intertidal area of 

this region is of this nature 
Helice crassa (c) 
Alpheus ~- (a) 
Hemiplax hirtipes (c) 

Areas with firmer substrate - Some high level regions near the 

Panmure Bridge have a relatively firm substrate 

Zeacumantus lutulentus (c) 
Chione stutchburyi (o) 
Macomona liliana (c) 
Cominella glandiformis (o) 

Hard shores - Some areas of heavily silted sandstone are exposed 

intertidally near the Panmure Bridge and there is a stretch of hard 

basalt to the north of the Otahuhu Creek. 

17 .c.4 Fish 

crassostrea glomerata (c) 
Onchidella nigricans (a) 
Zeacumantus lutulentus (c) 
Lepsiella scobina (r) 
Sypharochiton pelliserpentis (o) 
Anthopleura aureoradiata (c) 
Elminius modestus (c) 

Of the fish utilising this area, schnapper and kahawai, are often 

caught by line fisherman and flatfish - mainly yellow-bellied 

flounder - and parore are caught in nets. 

The shallow intertidal flats of this area and the extensive Pakuranga 

Creek and Otahuhu Creek, are of considerable importance to populations 

of flatfish. 

17.C.5 Birds 

Red-billed gulls, bl~ck-backed gulls, pied stilts, white-faced herons, 

and kingfishers occur in small numbers. Fish feeding pied shag and 

Caspian tern are also. found. In winter large flocks of little black 

shags feed in the area, 

17.C.6 Edible Invertebrates 

Small numbers of rock oysters are found in this area. These are not 

often taken for food. No other edible invertebrates are present. 
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17.C.7 Natural Ecological Changes 

Natural ecological changes to be expected in this area are a slow 

increase in the level of intertidal substrates as a result of sediment 

deposition with a consequent spread of mangrove marsh, particularly in 

the sheltered bays and inlets. 

17.C.8 Ecological Interference by Man 

Foreshore reclamations have modified several parts of the shoreline in 

this area, particularly in the inlet on the eastern side of the river 

to the south of Panmure Bridge. For the most part the reclamations 

have had little apparent ecological impact outside the area reclaimed, 

but the reclamationforthe approaches to the new bridge has resulted in 

considerable quantities of soft sediment being released into the tidal 

zone. 

Increased sediment deposition rates due to the contribution of clays 

and silts to tidal waters during development of surrounding land is a 

widespread problem in this area, although the present fauna and flora 

. -.. I 

is adapted to soft mud conditions and is unlikely to change significantly. 

17.c.9 Pollution 

The most noticeable pollution of this area is by the dumping of household 

and garden refuse on the foreshores and into tidal regions. Although 

these actions are having no serious ecological impact at present the 

cumulative effect of continued pollution of this nature will be 

increasingly detrimental. 

17.C.10 Ecological Value 

In a natural state this area has considerable ecological value in 

providing suitable protection and food for fish populations, particularly 

juvenile flatfish, in possessing extensive sheltered regions for the 

deposition of water-borne sediments, and thus preventing their being 

carried further down the river into the cleaner areas of the Harbour, 

and in possessing a healthy flora and f auna which provides food for 

f i sh and birds and natural detritial material for deposit and detritus 

feeder s e lsewhere in the Harbour. 
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17.c.ll Improvement and Protection of Ecological Assets 

Improvement and protection of the ecological assets of this region 

will be best afforded by maintaining the foreshores in a clean and 

natural state. 

17.C.12 Potential Use of Ecological As sets 

At present fishing occurs on a small scale in this area. 

It is unlikely that any further direct use of ecological assets will 

be made . 
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ARF.A 18 P?\KURANGA CREE~ 

18.1 General D=scription 

The Pakuranga creek and its tributaries form an extremely indent ed 

inlet of the Tama~i River, The entire tidal area is shallow. At l ow 

water extensive mud flats and mangrove marshes are exposed on both sides 

of the narrow channel, 

Surrounding land on the northern side of the Creek has been recently 

subdivided and developed for residential purposes, while that to the 

south remains largely as farmland, The country is gently rolling 

with the foreshore usually consisting of a steep bank between 20 and 

30 feet in height. In some places low cliffed headlands with exposed 

faces of soft rock and clay project into the Creek, but around much 

of the shoreline the banks are covered with vegetation, 

18.2 Intertidal Su~strates 

Intertidal substrates consist largely of soft sediments. Fine muds 

occur in sheltered areas, particularly in mangrove marshes, while 

there are some areas of firmer sandy substrate towards the low tidal 

channel, and near the mouth of the Creek. 

Small outcrops of soft sandstone occur in so~e places, but these 

are usually heavily silted, 

18.3 Intertidal Flora and Invertebrate Fauna 

Around much of the shoreline, particularly in sheltered regions there 

is a well developed band of sedge above the high water mark. 

flora 

fauna 

Leptocarpus simplex 
Juncus maritimus var australiensis 
Stipa teretifolia 
Salicornia austral is 
Samolus r epens 

Ophicardelus cos t ellaris (c) 
Potamopvrgus ant ipodum (a) 
Amphibol a crenata (o ) 
Helic e crassa (c) 

Mangrove mar shes occupy large areas in the upper hal f of the inter­

tidal zone , Pneuma t ophores , trunks and roots supp,:,rt a typical 

a ssemblage of blue -green algae and fauna whil e in the soft substrates 
are found: 
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Open low tidal mud flats 

In firmer sand sediments 

18.4 Fish 

Amphibola crenata (a) 
Helice crassa (a) 
Potamopyrgus antipodum 
Zeacumantus lutulen.:us 

Helice crassa (c) 
Alpheus ~• (c) 
spionid polychaetes (c) 

Chione stutchburyi (c) 
Macoioona liliana (c) 
Mactra ~ (o) 

(c) (high tidal) 
(r) 

Anthopleura aureoradiata (o) 
Elminius modestus (o) 

Little is known of the fish ' in this area. Populations of flatfish, 

parore, and yellow-eyed mullet are expected to be present, with 

occasional specimens of other Harbour species. This shallow protected 

region is probably important to juveniles of flatfish and other 

species. 

18.5 Birds 

Shore feeding birds are not conunon in this area. Small numbers of 

pied stilts, white-faced herons, and red-billed gulls are widespread. 

Pied shags are often seen in the water, and large numbers of kingfishers 

feed in mangrove marshes and other areas with crab populations. 

18.6 Edible Invertebrates 

The only invertebrate that reaches edible size in this area is the 

bivalve Mactra ovata. This animal is not comroon and is not taken for 

food. 

18.7 Natural Ecological Changes 

In a shallow and protected area such as this which receives f reshwater 

land runoff, a degree of sediment deposition is to be exp ected. 

Sediment deposit ion would be most marked in mangrove marshes and 

shelt er ed low t idal areas. Ecological effects would be a slow spread 

of mangr ove marsh as · t he sujs trat e built up to a suitable level, 

and a cor responding incr ease in populations of Helice crassa and 

Amphibo la crenat a which are associated with q\<lngroves. 
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18.8 Ecological Impact of Man 

A rapid increase in the rate of accumulation of fine sediments in 

sheltered areas has apparently been a result of the contribution of 

considerable qJantities of sediment to the tidal region during 

development of the surrounding land. 

Sedimentation is still occurring at a rate in excess of what could be 

considered normal. 

Modifications of the foreshore and small reclamations have had little 

obvious ecological impact. 

18.9 Pollution 

The most obvious pollution of this area is by the dumping of small 

quantities of household and garden refuse into the tidal region by 

local residents. The ecological impact of such pollution is minor 

at present, but the cumulative effects of many such pollutant acts 

·lead to a deterioration of the sediment environment through the 

breakdown of organic materials and ferrous metals encouraging the 

formation of anaerobic conditions. 

18.10 Ecological Value 

The major importance of a shallow protected area such as the Pakuranga 

Creek to the Harbour Ecosystem is in its natural function in retaining 

material washed from the land and preventing this being carried 

further into the Harbour. 

Wide shallow areas are also important because of their ability to 

improve water quality by providing large surface areas for the 

exchange of gases with the atmosphere. 

Mangrove marshes are important in providing natural detrital material 

for detritus feeders in areas throughout the Harbour. 

18.11 Improvement and Protection of Ecological Asset s 

Improvement to the ecology of this area could be made by preventing 

pollutant contributions, and reducing the quantities of fine sediments 

released into the tidal area from the land. 
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The condition of the foreshore strip is of considerable importance 

to the state of intertidal ecology in this area. Soft clay foreshores 

are prone to erosion which leads to the contributio~ of clay an1 

organic material to the tidal zone. These foreshore should be pro­

tected and stabilised. 

18.12 Potential Use of Ecological Assets 

There is little direct use of the ecological assets of this area at 

present, although there is a small amount of flatfishin3 and 

recreational fishing by children. This situation is unlikely to 

alter, although there will probably be an increase in recreational 

boating as the human population increases. 
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AREA 19 UPPER TAMt\KI ESTUARY AND orARA CREEK 

This area will be discussed in two parts: 

A. Upper ramaki Estuary 

B. Otara Creek 

19.A. Upper Tamaki Esturary 

19.A.l General Description 

The Estuary in this region is almost entirely tidal with only narrow 

channels remaining at low water. Foreshores are generally low banks 

with exposed clay in some p~aces. Minor reclamations have been made 

in some areas and these are faced with rock and other hard material. 

The vegetation of foreshores varies considerably in this area but 

generally there are few mature trees and a predominance of weeds and 

scrub. 

Land on the western side of the Estuary is residential apart f or a 

small area near the Great South Road and the golf course and hospital 

areas near the head. To the west of the motorway crossing, land on 

the eastern side is also largely residential, while to the east of the 

motorway there is the Otara .Power Generating Station, and open farmland 

further to the north-east. 

19.A.2 Intertidal Substrates 

Natural intertidal substrates are almost entirely soft sediments . 

In sheltered regions substrates consist of deep sof t muds, while in 

more exposed areas, and near the low tidal channels, firmer sands 

occur. 

Small quantities of hard substrate in the intertidal region consist 

of man-made s t ructures such as piers for roads, pipelines and r etaining 

wall s . 

19.A , 3 I nter t i da l Fl ora and Invertebrate Fauna 

A typical natural f l ora and f auna of shelter ed soft shor es is found in 

t his area , 

. ,. I , 
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High tide level - About high spring tide level there is often a band 

of sedge and salt marsh plants, although this connnunity does not 

occupy any substantial area in this region. 

fauna 

Leptocarpus simplex 
Juncus maritimus var australiensis 
Stipa teretifolia 
Cotula coronopifolia 
Triglochin striatum 

Ophicardelus costellaris (a) 
Potamopyrgus antipodum (a) 
amphipods (c) 

Mangrove marsh - Fringing mangrove marsh occupies large areas in this 

region. 
Helice crassa (c) 
Amphibola crenata (a) 
Alpheus 3?.• (o) (low tidal) 
Elminius modestus (o} (on pneumatophores) 

Shaded mangrove pneumatophores and trunks also support a variety 

of small plants and algae. 

Open mud flat - There are extensive areas of open mud flat above the 

motorway bridge. Substrates are generally very soft. Amphibola crenata 

is abundant and widespread, and Helice crassa is also conmon. 

Alpheus 3?.• appears to be absent from the upper part of the Estuary 

but is common in the vicinity of the Otara Power Station. 

Firmer sand flats - Substrates in the area below the motorway bridge 

are noticeably less muddy than those further up the Estuary. In the 

vicinity of Water Road are found: 

Upper intertidal 

Mid tide l evel 

Amphibola crenata (c) 
Helice crassa (c) 

Chione stutchburyi (c) 
Macomona liliana (o) 
Zediloma subrostrata (c) 
Zeacumant us lutulentus (c) 
Notoacmea he lms i (o) 
Anthopleura aureoradiata (o) 
Helice cra ssa (c) 
Elminius modestus (c) (on shell) 
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Low tidal level - shelly substrate 

Chione stutchburyi (c) 
Macomona liliana (c) 
Cominella glandiformis (c) 
Zeacumantus lutulentus (c) 
Helice crassa (c) 
Alpheus ~- (c) 
Elminius modestus (c) 
Anthopleura aureoradiata (c) 

Low tide level - muddy substrate 

Alpheus ~• 
~tra~ 

(c) 
(dead only) 

Hard substrate - The hard substrates of bridge abutments and pilings 

support typically estuarine fauna 
Elminius modestus (a) 
Balanus a~phitrite (a) 
Modiolus fluviatilus (c) 

There is also a considerable growth of microscopic algal on hard 

s~rfaces at times, and larger green Enteromorpha ~- is co1I11I1on in the 

winter. 

19.A.4 Fish 

Little is known of the fish of this area. Flatfish, parore, and 

yellow-eyed mullet should be regularly present and other coIIUDOn Harbour 

species will occur at times. Deterioration of water quality has 

probably reduced the use of this area by juvenile fish. 

19.A.5 Birds 

Shore feeding birds are not common in this area. Small numbers of 

white-faced herons, red-bill e • gulls, black-backed gulls and pied 

stilt occur and kingfishers a ... e common in areas with a vegetated 

foreshore. Ducks are found in the sheltered areas near the head of 

the Estuary. Small numbers of fish feeding pied shags and Caspian 

tern are also present . 

19.A.6 Edible Invertebrates 

No edible invertebrate specie s reach an edible size in this area. 

19.A.7 Natural Ecological Changes 

Natural Ecol ogical changes to be expect ed in a shallow she ltered area 

such as this ar e a slow buildup of intertidal s ubstrate leve l due to 

• .. 
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deposition of fine sediments carried from the land. As a result of 

the sediment accumulation the most obvious ecological change will be 

the spread of mangrove marsh and associated animals and plants. 

There are also signs of a deterioration of sandy environments due 

to the deposition of fine material, with the disappearance of 

several species indicated. 

19.A.8 Ecological Interference by Man 

An increase in the sedimentation rate in sheltered regions may be 

attributed to the contribution of increased quantities of sediment 

to the tidal region from the surrounding land. 

There appears to have been a rapid buildup of intertidal substrate 

level in the region above the motorway bridge at which point the 

estuary has been considerably constricted by the construction of a 

causeway supporting the motorway. 

Minor foreshore reclamations appear to have had little impact ·on 

intertidal ecology, although in some instances unfaced reclamations 

are contributing material to the tidal zone by .erosion. 

19.A.9 Pollution 

The most obvious pollution of this region is by the dumping of 

household and garden wastes on to the foreshores and into the tidal 

areas. A particularly bad region is the light industrial area near 

the Great South Road. 

Rubbish is widespread in mangrove marshes but as yet appears to have 

had no serious ecological impact. 

19.A.10 Ecological Value 

In a natural state a shallow tidal region such as this has considerable 

value in providing large surface areas of substrate and water for the 

exchange of gases with the atmosphere. 

Natural conmunities of invertebrates supply food for birds and juvenile 

fish, and the natural detrital mat erial derived from mangrove and salt 

marsh areas i s important to food chains further down the esturary . 
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changes in the physical environment of the intertidal area due to 

sedimentation have resulted in a decrease in the diversity of 

invertebrate fauna, bu : nevertheless this area is capable of valuable 

interaction within the Harbour ecosystem. 

Sediments carried from the land are deposited in shallow prot ected 

regions, particularly mangrove marshes, and prevented from being 

carried to other areas where their effect on the environment would be 

considerably greater. 

19.A.ll Improvement and Protection of Ecological Assets 

A small use is made of this area for flatfishing and recreational 

fishing by children. The Waters Road area is used by local schools 

for ecological studies, and also for swimming and boating. 

The intertidal area near Waters Road is well suited for educational 

purposes and this use could well increase. (See report on Intertidal 

Reserves.) 

19.B Otara Creek 

19.B.l General Description 

A weir constructed across the mouth of the Otara Creek at just above 

half tide level imponds water for use in co6ling by the power 

generating station. 

The Creek is shallow with a particularly indented shoreline in the 

upper reaches where several small streams enter the tidal region. 

To the east and south there are the residential areas of Otara, while 

on the north side there is gently rolling farmland. Foreshores 

generally consist of low banks of soft clay. In the foreshore reserves 

of the residential areas banks are covered with untidy scrub and weeds 

with few mature trees. On the north side of the Creek there are 

for eshore ar ea s with shrubs and trees. 
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19.B.2 Intertidal Substrates 

Because of the weir which prevents the escape of water from below 

half tide mark tidal movement is restricted to what would normally 

be the upper intertidal zone. Substrates in this region are generally 

soft and muddy. 

19.B.3 Intertidal Flora and Invertebrate Fauna 

At high water level there is often a band of sedge along the shoreline. 

CoDlllOn species are: 

fauna 

Leptocarpus simplex 
Juncus maritimus var australiensis 
Cotula coronopifolia 

Helice crassa (c) 
Potamopyrgus antipodum (a) 
Ophicardelus costellaris (c) 

Mangrove marsh - Mangrove marsh occupies large areas of the intertidal 

zone in the Otara Creek. The lower mangrove level is situated 

immediately above the weir determined low water level. Most of the 

mangrove is healthy although there are a few dead trees near the 

power generating station. 

fauna Helice crassa (c) 
Amphibola crenata (a) 
Ophicardelus costellaris (c) 
Elminius modestus (c) 

Open Mud - There are some areas of open mud, part.icularly towards the 

upper reaches of the tidal region. Potam:>pyrgus antipodum and 

Amphibola cren.ata are the only species found in such areas. 

19.B.4 Fish 

Nothing is known of the fish in this area, although the presence of 

small fish is indicated by the feeding activity of pied shags an& 

Caspian terns. 

19.B.5 Birds 

With the reduction in intertidal area the potential food gathering 

area for shore feeding birds is reduced. Small numbers of white­

faced heron, kingfisher, red-billed gull and black-backed gull occur. 

Mallard duck are cormnon and small numbers of pied shag and Caspian 

tern feed in the area. 
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19.B,6 Edible Invertebrates 

There are no edible invertebrates in this area. 

19.B.7 Natural Ecological Changes 

Minor natural changes can be expected as a result of the deposition 

of soft sediments in the intertidal area. 

' 19.B.8 Ecological Interference by M:in 

The construction of a weir across the mouth of the Creek has led to 

no apparent interference with the remaining intertidal area . The 

effects on what was previously the lower part of the intertidal zone 

are unknown, although it appears that the normal invertebrate fauna 

of the area has disappeared : 

Sedimentation appears to be occurring at a rapid rate in this Creek, 

particularly below the present low water level. This is a result 

of additional contribution to the tidal areas from the land, and the 

decrease of tidal flow and increase of sheltered water area created 

by the weir. 

19.B.9 Pollution 

The foreshores and intertidal parts of the Otara Creek surrounded by 

the residential area of Otara are seriously polluted by the dumping 

of household and garden rubbish. Foreshore reserves are often 

covered with weeds and gorse and in a state conducive to the dumping 

of rubbish. Council workers leave large quantities of cut gorse and 

weeds on the banKs of the Cree' to rot. 

The int ertidal environment adjacent to such foreshores is showing 

s i gns of de t erioration in terms of the formation of an anaerobic 

condition close to the surface of soft sediments. The aggravation 

of this problem could well lead to the formation of obnoxious gases, 

a high oxygen demand on overlying waters and a s.erious deterioration 

of water qual ity. 

19 . B.10 Ecol ogical Va l ue 

In a natura l state t he l arge shallow ar ea of t he Otara Creek would 

have an important f unction in purif ying tidal water, p:.:-oviding large 
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areas for the exchange of gases with the atmosphere, acting as a 

deposition site for land derived sediments, and providing natural 

organic detritus for organisms further down the Estuary. 

In its present condition this Creek is probably more of a liability 

than an asset to the Waitemata Harbour ecosystem. 

19.B.11 Improvement and Protection of the Intertidal Area 
Significant improvements can be made to the ecology of this region 

by cleaning up the foreshores and preventing the dumping of pollutant 

material into or near tidal areas or streams draining into the area. 

19.B.12 Potential Use of Ecological Assets 

Little direct use of the ecological assets of this area can be foreseen. 
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AREA 20. ISLAND BAY TO KAURI POINT 

20.1 General Description 

20.2 

This area includes the coast from the north of Island Bay to the 

Chelsea Sugar Refinery. 

The cliffed headlands of this region, the most prominent of which is 

Kauri Point, are visible from a large area to the south and west of 

the Waitemata. To the north of the munitions wharf there is a series 

of headlands with deep bays between. Most of the surrounding land is 

fairly steep especially the foreshore, and covered with pine 

and native scrub. Small areas near Island Bay have been subdivided 

for residential properties. 

To the east of the munitions wharf there are high cliffs along much 

of the foreshore. The surrounding land rises steeply and is covered 

with pine and regenerating native trees. The fringe of pohutukawa 

along the cliff line, and many small damp valleys close to the shore 

with pungas and ricker kauri, make this a green and pleasant area. 

Intertidal Substrates 

The intertidal substrates of this area vary considerably. From the 

munitions wharf to the north there is a gradation from clean sandy 

substrates to fine soft muds to the north of Island Bay. Soldiers 

Bay has generally firm fine sandy sediments on the lower shore with a 

mangrove marsh and some softer sediments at the head of the Bay. 

A shell barrier at the head of the bay shelters a salt marsh and 

flax swamp. Reefs of sandstone extend from the points in this region 

and in some places extend be low low water level. Accumulations of 

boulders are common beneath the cliffed shores. 

To the east of muni~ions wharf there is proportionate ly more hard shore, 

Kendall's Bay be ing the only bay of any size with s·oft s ediments. 

Sandstone reefs extend out f rom the ba se of the cliff s and there are 

accumulations of eroded sandstone boulders in place s. Occasionally 

there is a built-up 'beach' of coarse sand and shell with finer 
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s ediments towards low water. At low water spring areas of soft muds 

are exposed, pa~ticularly in the shelter of the larger reefs. 

Intertidal flora and invertebrate Fauna 

Soft substrates - To the north of Island Bay low tidal sediments are 

soft and muddy while higher on the shore there are occasional firm 

areas. Fauna of this area is similar to that described for Area 4. 

At Island Bay low tidal substrates become more sandy and the 

following species are common: 
Chione stutchburyi (c) 
Macomona liliana (c) 
Mactra ovata (c) 
Cominella glandiformis (c) 
Corninella adspersa (o) 
Zeacumantus lutulentus (c) 
Elminius modestus (c) 
Anthopleura aureoradiata (a) 
spionid polychaetes (a) 
Pectinaria australis (o) 

In the low tidal regions of Soldiers Bay an increased diversity 

of fauna is found in the fine sandy substrate. 

Chione stutchburyi (c) 
Macornona liliana (c) 
Mactra ~ (o) 
Soletellina nitida (c) 
Zeacumantus lutulentus (o) 
Haminoea zelandica (c) 
Aglaja ~- (o) 
Baryspira australis (c) 
Cominella glandiformis (o) 
Corninella adspersa (o) 
Callianassa filholi (o) 
Lysiosquilla spinosa (c) 
spionid polychaetes (a) 
Notamastus zeylanicus (r) 
Pectinaria australis (o) 
Aglaopharnus macroura (o) 
Anthopleura aureoradiata (c) 
Elminius modestus (c) 

Higher on t he shore in Soldier I s Bay there are some shelly areas with: 

Amphidesma australe (o) 
Zeacumantus subcarinatus (o) 
Zediloma subrostrata (c) 
No t oacmea helmsi (c) 
Elminius rnodestus (c) 
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The mangrove marsh at the head of Soldier's Bay is interesting 

in that the substrate is firm and sandy around the outer trees and 

oysters are common on the trunks. 

Crassostrea glomerata (c) 
Lunella smaragda (o) (very large) 
Amphibola crenata (c) 
Helice crassa (c) 

To the east of the munitions wharf soft shores are variable in sub­

strate nature with most of the above fauna being represented in 

places. In some areas low tidal substrates consist of soft muds 

with Hemiplax hirtipes and Alpheus ~- dominant. Mid tidal beaches 

of shell and coarse sand support beds of Amphidesma australe with 

Nucula hartvigiana and Glycera ~- common in places. 

Hard shores - Hard shores in this region consist of soft sandstone 

rock with areas of boulders, particularly beneath the eroding cliffs. 

The fauna and flora is similar throughout the area, although less 

varied to the north of Island Bay where sedimentation is more widespread. 

(see Area 4) 

High tidal boulder accumulations 
Cyclograpsus lavauxi (c) 
Hemigrapsus edwardsi (c) 
Ligia ~- (a) 
amphipods (a) 

Cliff faces about the high tide mark support a variety of incon­

spicuous blue-green algae, and in the winter a conspicuous band of 

green Enteroioorpha ~-

Immediately below high water mark the borings of Sphaeroma quoyana 

riddle the rock surface. 

Platforms about mid-tide leve l 

algae 

fauna 

Hormosira banksii 
Sytosiphon lomentaria 
Oictyota ~-

Zeacumantus subcarinatus (c) 
Melagraphia aethiops (c) 
Zediloma subrostrata (c) 
Lune lla smaragda (c) 
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Low tidal Reef 

Algae at low water mark 

Onchidella nigricans (a) 
Sypharochiton pelliserpentis (c) 
Lepsiella scobina (c) 
Haustrum harstorium (o) 
Crassostrea glomerata (o) 
Perna canaliculus (o) 
Anchomasa similis (holes only) 
Pomatoceros caeruleus (o) 
Isactinia olivacea (c) 
Anthopleura aureoradiata (a) 

Lunella smaragda (c) 
Neothais scalaris (o) 
Cominella virgata (o) 
Cominella maculosa (o) 
Sigapatella novaezelandiae (o) 
Perna canaliculus (o) 
o'strea ~- (c) 
Microcosmus kura (a) 
Watersipora cucullata (c) 

Ecklonia radiata 
Sargassum sinclairii 
Carpophyllum flexuosum 
Corallina officinalis 
Codium adhaerens 
Laurencia ~ -

Beneath boulders - mid shore Zediloma atrovirens (o) 
Amaurochiton glaucus (c) 
Pilumnopeus serratif rons (o) 
Petrolisthes elongatus (a) 
Hemigrapsus crenulatus (c) 

Beneath boulders - lower shore Buccinulum heteromorphum (c) 
Sigapatella novaezelandiae (c) 
Maoricrypta monoxyla (c) 
Cominella virgata (c) 
Ostrea ~- (c) 
Terebella ~ - (o) 
Flabelligera aff inis (c) 
Lepidonotus ~- (c) 
Halicarcinus ~- (o) 
Petrolisthes elongatus (c) 
Acanthoclinus quadridactylus (o) 
Forsterygion nigripenne (o) 
Coscinasterias calamaria (o) 
Asterocarpa caerea (o) 
Microcosmus kura (a) 
Corella eumyota (o) 
Botryllus schlosseri (c) 

A rich pryozoan fa una is also fo und beneath boulders in t hi s region. 

. . ' 
? :, 



20.4 

20.5 

20.6 

. .. 

- 182 -

~ 

Acanthoclinus quadridactylus and Forsterygion nigripenne are both 

found beneath intertidal boulders in this region. Parore feed inter­

tidally on algal films and the disturbance of soft-bottom areas by 

schnapper is often apparent. The rocky reefs of this region are rich 

in invertebrate life compared with areas further up the Harbour and 

probably provide feeding areas for several species of migratory f ish. 

Birds 

Shore-feeding birds occur in small numbers in this region. Pied stilts 

and white-faced herons are most common on the muddy soft shores, while 

kingfishers, red-billed gulls and black-backed gulls are found 

throughout the area. 

Water-feeding birds include pied shag, white-fronted tern, caspian 

tern and the occasional gannet. 

Edible Invertebrates 

On soft shores Chione stutchburyi and Amphidesma australe are wide­

spread. Chione reaches an edible size only at Kendall's Bay and 

occasionally at Soldiers Bay, while Amphidesma of an edible size 

occur only in one or two small areas to the east of Kauri Point. 

Another bivalve of soft shores, Mactra ~ is found only in the 

softer sediments of Island Bay and Soldiers Bay. These shellfish are 

not often taken for food in this area. 

On hard shores crass0strea glomerata, ~ canaliculus and Lunella 

smaragda are widespread, although crassostrea and Perna are not 

generally abundant. It is unlikely that any of these species are 

taken in any quantity for food. 

Present rates of exploitation do not appear to be affecting the 

population density or r ecruitment of the edible molluscs. It is 

possible, however , that there will be an increase in population 

density of edible Chione in the Island Bay-Soldiers Bay r egion, and 

this will l ead t o f urther exploitation as the hwnan population of 

the area increa s es . 
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20.7 Natural Ecological Changes 

20.8 

Slow accumulation of fine sediments is to be expected in sheltered 

parts of this area. In places such as Island Bay where the sediment 

is already fairly sof t, the deposition of f urther fine sediments 

will probably lead to substantial changes in the fauna. 

The slow erosion of soft sandstone cliffs will provide accumulations 

of boulders on the shore. 

Ecological Interference by Man 

There has been little interference with shore ecology of this area 

by the human population, although sedimentation in sheltered areas 

may well have been increa&ed. 

To avoid considerable interference in the future the steep land 

behind this stretch of shore will have to be developed with extreme 

caution to prevent erosion and the contribution of large quantities 

of soft sediments to the Harbour. 

20.9 Pollution 

20.10 

There is widespread pollution by water-borne material deposited 

on the shores of this area, although the ecological consequences are 

slight. 

In the vicinity of the Chelsea Sugar Refinery low tidal sediments 

appear anaerobic, particularly near the effluent outlet. This could 

be a result of organic material being released with the effluent. 

Ecological Value 

At present this area possesses a natural and healthy flora and fauna . 

There is a considerable increase in diversity compared with areas 

f urther up the Harbour wher e substrates are not as variable nor the 

hard shores as ex tensive . 

Of particular value to the shore ecology is t he natural state of the 

for eshore s and the steep slopes behind. This combination of inter­

tidal r eefs , prominent c li fEed headlands, and green, vegetation­

covered s lopes, i s also of considerable value to the environment of 

large area s of t he Ci ty of Auckland . 

- --- - -
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Improvement and Protection of Ecological Asset s 

The ecology of this r egion is natural and healthy and there are no 

obvious improvements to be made. 

The protection of shore ecology should be an important consideration 

when steep slopes in this region are developed for housing. 

Potential Use of Ecological Assets 

There is little use of this region at present, largely because of its 

inaccessibility. 

The use of natural ecology in this area for educational_ purposes might 

well become important as several habitat types are well represented. 

The mangrove , salt marsh, and shell barrier at the head of Soldiers 

Bay is of interest in this respect. 

The combination of bush reserve adjacent to the foreshore in the 

Kendalls Bay area might well be of educational value in providing suit­

able areas for both land and marine ecological studies in close 

proximity. 



II 

- L 85 -

BIRKENHE 
.:· ........ ··. 

/ NORTHCOTE 
POINT 

HARBOUR BRIDGE 

- NORTJiCOTE POINT 10· CHELSEA • -

- ,.... 

- I 



- 186 -

AREA 21. NORTHCorE POINT TO CHELSEA 

21.1 General Description 

In this area there are two shallow bays with projecting headlands 

at Chelsea, Birkenhead, and Northcote Point. The main channel to 

the Upper Harbour flows across the mouth of these bays impinging on 

the points. Within a line between the points the bottom shelves up 

to intertidal levels and extensive flats are exposed at low water. 

Foreshores of this area largely consist of sandstone cliffs or steeply 

rising land. Cliffed areas generally support large numbers of 

pohutukawa trees which form a gr~en fringe between the foreshore 

and the residential areas behind. 

21.2 Intertidal Substrates 

In the bays there are extensive soft flats. Little Shoal Bay has 

sandy flats in the lower intertidal with some soft muddy areas 

higher on the shore. The Bay near Chelsea is also sandy near low 

water but soft on the Chelsea side, and towards the head. Both of 

these bays have been truncated. by reclamations. 

Between Chelsea and Little Shoal Bay there is a shore with sandstone 

reefs and accumulations of boulders and coarser sediments. 

Birkenhead Wharf is situated on a point in this region and has 

basalt block retaining walls in the surrounding area. 

21.3 Intertidal Flora and Invertebrate Fauna 

sandstone Cliff and Reef Shores - In areas where the cliff face is 

exposed in the upper intertidal there is a band of blue-green algae 

deve loped above high tide mark, and a conspicuous zone of green 

algae (Enteromorpha ~-) developed in winter. Immediately below 

high water the c liff is riddled with the burrows of ·Sphaeroma quoyana 

and small numbers of Melarapha oliver i are found . 

In areas wher e t he c liff has eroded and t her e are accumulations of 

boulders about the high t ide mark a t ypical under-boulder fauna is 

found. 
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Mid-tidal Reef 

Low tidal reefs algae 

fauna 

Reef fringe algae 

Cyclograpsus lavauxi (c) 
Hemigrapsus edwardsi (c) 
Ligia ~- (a) 
amphipods (a) 
Petrolisthes elongatus (c) 
Zediloma atrovirens (o) 

Modiolus neozelanicus (r) 
Crassostrea glomerata (o) 
Perna canaliculus (r) 
~della nigricans (c) 
Sypharochiton pelliserpentis (c) 
Cominella virgata (o) 
Cominella maculosa (o) 
Lepsiella scobina (c) 
Haustrum haustoriurn (r) 
Melagraphia aethiops (o) 
Lunella smaragda (c) 
Eulalia microphylla (o) 
Pomatoceros caeruleus (o) 
Elminius modestus (c) 
Anthopleura aureoradiata (c) 

Corallina officinalis 
Colpomenia sinuosa (autumn-winter) 
Codium adhaerens (shade) 
Laurencia ~-

Ostrea ~- (c) 
~ canaliculus (o) 
Anomia walteri (c) 
Buccinulum heteromorphum (c) 
Cominella virgata (c) 
Neothais scalaris (o) 
Lunella smaragda (c) 
Cominella maculosa (o) 
Acanthochiton zelandicus (o) 
Microcosmus kura (a) 
Coscinasterias calamaria (o) 
Patiriella regularis (o) 

Sargassum sinclairii 
Ecklonia radiata 
Carpophyllum flexuos um 
Dictyota ~-
Laurencia ~-
Corallina off i c inalis 
Codium adhaer ens 

' . .... 
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Mid-low tide boulders Amaurochiton glaucus (c) 
Ischnochiton maorianus (r) 
Terenochiton inguinatus (o) 
Buccinulum heteromorphwn (c) 
Sigapatella novaezelandiae (c) 
Maoricrypta monoxyla (o) 
Ostrea ~- (c) 
Anomia walteri (o) 
Alpheus ~- (o) 
Petrolisthes elongatus (c) 
Isocladus ~ - (c) 
Flabelligera affinis (c) 
Beania ~- (c) 
watersipora cucullata (c) 
other bryozoa (c) 

Basalt Wall at Fisherman's Wharf - The hard surface of basalt 

enables a number of species that are not present on the neighbouring 

sandstone shores to colonise this area. Also, because of strong 

tidal currents, the substrate is kept clean and there is a rich low 

tidal and under-boulder fauna. (below) 

On the evenly sloping basalt wall around the reclamation on which 

Fisherman's Wharf stands zonation of sessile fauna is well illustrated 

(Fig. 20.2) 

High tidal rock slope 

Mid-tide level 

a lgae 

Low tide l eve l algae 

Melarapha oliveri (c) 
Chamaesipho columna (c) 

Chamaesipho columna (c) 
Crassostrea glomerata (a) 
Melagraphia aethiops (o) 
Sypharochiton pelliserpentis (c) 
Onchidella nigricans (o) 
Lunella smaragda (c) 
Lepsiella scobina (c) 
Cominella virgata (c) 
Cominella maculosa (c) 
Haustrum haustorium (o) 
Cellana ornata (o) 

Ge lidium caulacant heum 
Hormosira banksii 
Corall i na off icinalis 

Sargassum sinclai r ii 
Carpophyllum f lexuoswn 
Ecklonia radi ata 
Corallina off icinalis 
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fauna 

21.4 Fish 

Dictyota ~­
Codium adhaerens 

Lunella smaragda (a) 
Sigapatella novaezelandiae (c) 
Maoricrypta monoxyla (c) 
Maoricrypta cos tata (o) 
Ischnochiton maorianus (c) 
Terenochiton inguinatus (a) 
Acanthochiton zelandicus (c) 
Cryptoconchus porosus (c) 
Ama.urochiton glaucus (c) 
Cominella virgata (c) 
Cominella maculosa (o) 
Cominella adspersa (c) 
Neothais scalaris (o) 
Buccinulum heteromorphum (a) 
Haustrum haustorium (c) 
Tugali elegans (o) 
Penion adusta (o) 

Ostrea .2£.· (a) 
Perna canaluculus (o) 
Paphirus largillierti (r) 
Anomia walteri (c) 
Terebella ~- (o) 
Lepidonotus ~- (c) 
Acrocirrus ~- (o) 
Flabelligera affinis (c) 

Petrolisthes elongatus (c) 
Pilumnus lumpinus (o) 
Notomithrax minor (o) 
hermit crabs (a) 
Cnacer novaezelandiae (o) 
Patiriella regularis (o) 
Coscinasterias calamaria (o) 
spionid polychaetes (c) 
Asychis theodori (c) 

Little is known about the use of this area by fish populations. 

Acanthoclinus guadridactylus and Forsterygion nigripenne are common 

beneath boulders on the sandstone reefs, and parore feed on alga l 

f ilms. In soft substrate areas surface sediments are often disturbed 

wh ere bottom feeding species have been foraging. 

21 . 5 Birds 

Few birds appear to feed on the hard shore of this area. On soft 

shores the red-bill ed gull is most common with small numbers of 

black-backed gull, pied sti lt, and whit e - faced heron also present. 
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Kingf ishers feed in high tidal areas particularlr where there are 

dense crab populations. 

Of the f ish feeders, pied shags are often seen in the area, and smal l 

flocks of white-fronted terns feed offshore. The occasional gannet 

and caspian tern is also seen. 

21.6 Edible Invertebrates 

Several species of edible shellfish are found i n this area . 

Chione stutchburyi is found on the sand flats of both bays and reaches 

an edible size near the low water mark. Beds of edible size are not 

dense, however, and there is only slight exploitation by the local 

population. Recruitment is normal. 

Amphidesma australe of edible size are found in small beds in shelly 

areas. It is unlikely that these are exploited for food. 

crassostrea glomerata - the rock oyster is found along most of the 

shoreline and is particularly abundant on the basalt retaining walls 

at Northcote Point and Birkenhead. Only small numbers are taken for 

food. 

~ canaliculus is found near low tide level on the hard shores in 

small numbers. It is unlikely that this species is taken for food . 

Mactra ~ has a patchy distribution and no beds have dense popula­

tions. It is unlikely that this species is taken for food . 

Lune lla smaragda - the cats eye r eaches a large size on some low tidal 

r ee fs in this area. Only small numbers are taken . 

Gener a lly, t here are no changes to be expected in the abundance of 

edi ble she ll f i sh i n t h is area, although ther e might be an i ncr ea se in 

the ab undance of Cqione of edi ble size. 

21.7 Na t ural Ecological Changes 

The slow accumulation of fine sediments deposited from t he water i s 

to be expected in sheltered areas. This is seen at t he head of Li ttl e 

Shoa l Bay . 
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Erosion of cliff faces is also to be exptected with a consequent 

increase in the available niche for fauna ~iving beneath boulder s . 

21.8 Ecological Interference by Man 

21. 9 

The principal effects of development by man in this area have been 

the reclamation of the head of Little Shoal Bay; the darmning of the 

head of Chelsea Bay, and the facing of small foreshore reclamations 

at Northcote Point and Birkenhead with basalt rock . 

The destruction of the marsh and swamp areas at the head of Little 

Shoal Bay and Chelsea Bay has meant the removal of a potentially pro­

ductive area from the Harbour. Organic material from ·bays such as 

these is important to a variety of detritus feeding organisms. 

Basalt walls, such as those at Northcote Point and Birkenehad, have 

undoubtedly increased the diversity of fauna that is found in this 

area. 

Pollution 

Much of the pollution found in this area is untidiness, rather than 

of any great consequence to the ecology. 

The reclamation at the head of Little Shoal Bay has been the source 

of soft material which has been deposited over the intertidal. The 

present retaining wall is insufficient to prevent wave erosion of 

soft fill. Drainage from the reclamation is poorly directed to the 

region surrounding the boat-launching ramp, and the retaining wall 

is untidy with telegraph poles and broken concrete. 

On the shore beneath the Harbour Bridge at Northcote Point there is 

a litter of steel left from the construction stages. 

The Fisherman's Wharf Restaurant is the source of minor pollution 

in the way of paper, organic scraps and coagulated fat dumped on the 

shore on the northern side. 

Generally the shores are untidy with quantities of water-borne glass, 

pla stic, wood and paper. 



21.10 

21.11 

21.12 

- 192 -

Ecological Value 

The flora and fauna of this region are normal and healthy.- The hard 

shores in particular support a large number of species with high 

biomasses . Rich areas such as these are able to enter into a number 

of reactions with other parts of the Harbour ecosystem. 

Improvement and Protection of Ecological Assets 

Some improvement can be made by cleaning up intertidal and foreshor e 

areas, particularly the reclamation at the head of Little Shoal Bay. 

Protection of the ecology of the intertidal area can be afforded by 

reducing erosion of steep foreshores and preventing the introduction 

of fine sediments from the land. The existing fringe of vegetation 

along most of the shore in this area is of considerable importance in 

protecting the intertidal area from these influences. 

Potential Use of Ecological Assets 

There is a small use of this area for gathering shellfish food and 

shore fishing. Such use is unlikely to change. Little further use 

can be foreseen at this stage. 

I 
. -· 
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AREA 22. SHOAL BAY 

Shoal Bay extends northwards from the narrow part of the Harbour opposite the 

conunercial area of downtown Auckland. Inside a line between Northcote Point 

and Bayswater Wharf, the Bay is very shallow with extensive intertidal areas. 

Because of the environmental variation of Shoal Bay the region is described 

in five parts. (Fig. 22.1) 

A. The Entrance Area of the Bay 

B. The West Side of the Bay 

c. The East Side of the Bay 

D. The Head of the Bay 

E. The Centre of the Bay 

22.A The Entrance Area of the Bay 

22.A.l General Description 

In this region, from the Harbour Bridge Toll Plaza to Northcote 

Point of the western side, and inside Bayswater Point on the eastern 

side, there are extensive sandy flats in the intertidal zone. On 

both sides of the Bay foreshores are steep and have modified by 

reclamations and retaining walls. Pohutukawas are a feature of both 

foreshore areas, being particularly attractive in combination with 

exposed sandstone cliff faces. Land behind the steep foreshore is . 

residential. 

22.A.2 Intertidal Substrates 

Inside Northcote Point there is a sandstone reef with typical soft 

eroding rock. A similar outcrop occurs at Bayswater Point but is not 

as extensive. Walls of basalt blocks face reclamations of the bridge 

motorway and at Bayswater. A shell bar stretches at right angles to 

the shore from the vicinity of the Toll Plaza , with substrates 

varying f rom shell in higher r egions to sand toward~ low water. 

Low tidal substrates on both sides of t he Bay are clean and sandy 

with accumulat ions of shell in some areas. Another large shell bar 

extends to t he north-wes t f rom inside Bayswater Point. 
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22 .A.3 Intertidal Flora and Invertebrate Fauna 

Soft shore s - In shelly areas of the upper intertidal, both outside 

the Bridge Motorway and to the north of Bayswater Point the f ollow­

ing are found : 

Chione stutchburyi (c) 
Nucula hartvigiana (a) 
Amphidesma australe (o) 
Cominella glandiformis (c) 
Zediloma subrostrata (c) 
Zeacumantus subcarinatus (c) 
Amaurochiton glaucus (c) 
Notoacmea helmsi (c) 
Boccardia !P.· (a) 
Anthopleura aureoradiata (c) 
Elminius modestus (c) 

In shelly areas towards low water 

Cominella maculosa (o) 
Pomatoceros caeruleus (c) 
Hemigrapsus crenulatus (c) 
Watersipora cucullata (c) 

Towards low water there are extensive flats of clean fine sand. 

These flats extend outside the shell bar on the western side of the 

Bay, and along the low tidal level in the east. 

. .. 

Chione stutchburyi (c) 
Macomona liliana (c) 
Nucula hartvigiana (c) 
Mactra ovata (o) 
Soletellina nitida (c) 
Baryspira australis (o) 
Cominella adspersa (c) 
Cominella glandiformis (c) 
Zeacumantus lutulentus (c) 
Harninoea zelanidca (c) 
Lysiosquilla spinosa (c) 
Calianassa filholi (a) 
Hemiplax hirtipes (o) 
Cirolana ~- (o) 
Glycera ~- (o) 
Aglaophamus macroura (o) 
Asychis theodori (a) 
Phoronis ovalis (c ) 

I 
• . • 4 
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Hard shores - The sandstone reefs inside Northcote Point and in the 

vicinity of Bayswater Wharf support a rich low tidal fauna which 

includes most of the species described for the Fisherman's Wharf. 

(Area 21) 

The basalt retaining walls of both the east and west shores of this 

area are typical in respect to the fauna and flora they support. 

(see Areas 12, 21, 23) 

22.A.4 Fish 

There is some utilisation of this area by bottom feeding fish, mainly 

schnapper. Parore are common near the rocky reefs and flatfish are 

caught corrmercially in sandy areas. 

22 .A. 5 Birds 

A variety of shore feeding birds utilise the sand flats of this area. 

Of particular interest are the large numbers of red-billed gulls 

which habitually feed on the sand flats in the vicinity of Bayswater 

Wharf. Small numbers of black-backed gulls and white-faced herons 

are also found in this area. Caspian terns feed dn small fish, and 

rest on the shell banks. 

22.A.6 Edible Invertebrates . 

Three species of edible shellfish are found in this area; Chione 

stutchburyi, Amphidesma australe, and Mactra ~-

chione is found in large beds on the eastern side of the Bay outside 

Bayswater Point, and in lesser numbers in low tidal areas adjacent to 

the shell bar on the western side. Populations in both these areas 

exceed 30 mm in mean adult length and it appears that there is some 

exploitation of the eastern beds for food. 

Recruitment of Chione is good to both areas with dense spatfalls in 

the last two or three years. 

It appears from the quantity of dead shell in this area and the size 

of the valves , that Chione beds were once more extensive than they 

are at present, and that individuals grew to a substantially greater 

size. 

' 



Ii - 197 -

Amphidesma australe is found only in small numbers in shelly areas. 

Most populations do not reach an edible size and it is unlikely that 

this species is taken for food in any quantity. 

Mactra ~ has a patchy distribution, but some high density beds 

are found on the lower shore near the shell bar on the western side 

of the Bay. It is unlikely that this species is sought for food in 

this area. 

The maintenance of high water quality for Bay waters is important as 

far as the taking of shellfish for food is concerned. 

22.A.7 Natural Ecological Changes . 

There appears to be considerable movement of sediments in the region 

of the shell bar outside the Toll Plaza, and the shell bar itself 

appears to be growing. Low tidal sediments show the effects of slight 

deposition of fine material from the water. At present this is having 

no discernable effect on the ecology of the region. 

22.A.8 Ecological Interference by Man 

The most obvious disturbance by Man in this region has been the 

reclamation of foreshore areas and the construction of a basalt wall 

in place of the natural shoreline. The effect of these developments 

on the ecology of the surrounding area appears to be minimal, although 

they may have contributed to increased sediment movement in the 

region outside the Toll Plaza. 

The disappearance of shellfish beds in this area cannot be attributed 

to any specific cause. 

22.A.9 Pollution 

Small quantities of waste material derived from boat building 

operations are dumped in the Harbour in the vicinity of Bayswater 

Wharf . Otherwise there is little pollution of this area. 

22 .A.10 Ecological Value 

The eco logical value of this entrance area of Shoal Bay i s consider­

able. It i s a clean and heal t hy environment at present with a 
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diversity of animals which is not corranon within the Harbour ecosystem. 

Apparently stable at present, there is some threat to this region if 

areas towards the head of Shoal Bay continue to be polluted. 

22.A.ll Im rovernent and Protection of Ecolo ical Assets 

The ecology of this region can be protected by reducing the con­

tribution of fine suspended sediments and organic material to the 

waters of the head of the Bay. (see Areas 22.D and 22.E) 

22.A.12 Potential Use of Ecological Assets 

Shellfish gathering and recreational and commercial fishing occur 

on a small scale in this area. These activities are unlikely to 

change. Little further direct use of the ecological assets of this 

region can be foreseen. It must be remembered, however, that Shoal 

Bay as a whole, and particularly this entrance area, is a visual 

amenity of considerable value. The area will only retain this 

visual value if the ecology of intertidal areas reinains in a healthy 
state. 

22.B The West Side of Shoal Bay 

22.B.l General Description 

This area includes two shallow inlets, the Onepoto Stream and a 

lagoon to the north, which have been cut off by the Northern 

Motorway, and an area of the upper intertidal outside the t00torway. 

The Onepoto Stream has been reclaimed in the vicinity of Lake Road 

and t he Onepoto Basin separated from the tidal area by an earth 

Foreshore on the southern side is fairly steep with residential dam. 

properties, while on the northern side ther e is an area of trees 

and scrub . The foreshore between the Onepoto Stream and the Lagoon 

to the north has been altered by the Mo t orway r ec lamation. Land 

around the southern s ide of the Lagoon is residential while to the 

north Tank Farm remains in grass . The steep slopes on either side 

-
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of the narrow entrance to the Lagoon are clad in mature trees making 

this area particularly attractive . 

22.B.2 Intertidal Sub s trates 

Much of the intertidal area of the Onepoto Creek and the lagoon is 

occupied by mangrove marsh with soft muddy sediments. On the 

western side of the lagoon substrates are too high for colonisation 

by mangrove and there is well-developed salt marsh in places. 

Outside the motorway reclamation in the main body of the Bay there 

is a series of shell bars in shore with mangrove behind. Outside the 

shell bars the substrate is generally shelly in the upper intertidal 

and becomes muddy towards low water. 

22.B.3 Intertidal Flora and Invertebrate Fauna 

Mangrove areas - The mangrove environment of this area varies according 

to the intertidal level at which the marsh is found. At lower levels, 

in the Onepoto Stream and near the entrance to the lagoon, trees are 

larger and substrates softer, while at higher levels the mangrove is 

restricted in size and substrates tend to be firmer. There are large 

areas of small high tidal mangrove in the lagoon, and also behind the 

shell bars outside the Motorway. 

CoI!IIlOn fauna 

Fringing sedge areas 

Helke crassa (c) 
Amphibola crenata 
Alpheus ~· (o) 

(c) 
(low tidal) 

Ophicardelus costellaris (c) 
Potamopyrgus antipodum (a) 

Salt marsh and Shell Bars - Several common salt marsh plants are 

found in the upper intertidal regions, particularly in the lagoon. 

These, together with the plants found on shell bars are listed in 

Area 22 .C.3. 

Mid-tidal f lat s outside the motorway - The se f lats are generally 

she lly , wi t h so f t pa tches of sediment particularly towards the lower 

i nt er t ida l and Area 22 .E. (Fig . 22 . 1) 

. ... 

J 
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Soft areas 

22.C.4 Fish 

Chione stutchburyi (c) 
Amphidesma australe (o) 
Nucula hartvigiana (c) 

• Macornona 1 i1 iana ( o) 
Zediloma subrostrata (c) 
Zeacumantus lutulentus (c) 
Amaurochiton glaucus (o) 
Notoacrnea helrnsi (o) 
Corninella glandiforrnis (c) 
spionid polychaetes (a) 
Hernigrapsus crenulatus (c) 

.Hemiplax hirtipes (o) 
Elminius modestus (c) 

· Anthopleura aureoradiata (c) 

Hemiplax hirtipes <c) 
Alpheus !£.· (c) 

Little is known of the fish which utilise this area. Large numbers 

of small flatfish are occasionally seen near the waters edge at low 

tide. 

22.C.5 Birds 

Kingfishers are abundant in the mangrove areas of the Onepoto Stream 

and the Lagoon. White-faced herons and pied stilts occur in small 

numbers at the entrance to the Onepoto Stream and lagoon and also on 

the flats outside the motorway. Black-backed and red-billed gulls 

also feed on the flats outside the motorway. 

22 .C.6 Edible Invertebrates 

The only invertebrate which reaches an edible size in any numbers in 

this area is the mud snail, Amphibola crenata, but it is unlikely that 

this animal is taken for food. 

22.C.7 Natural Ecological Changes 

Natural changes to be expected in this area are a slow buildup of 

intertidal substrate level by the deposition of fine sediments from 

the water. Such a process has occurred in the lagoon where western 

areas are now at too high a l eve l for colonisation by mangrove . In 

other areas mangrove has spread as the inter t idal substrate has built 

up to a sui t able l eve l f or coloni sation. 
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Outside the motorway there appears to have been a rapid accumulation 

of loose shell into shell bars, some of which are moving slowly. 

Shell bars provide a different type of environment in an area and 

only cause minor ecological disruption during their formation and 

movement. 

22.B.8 Ecological Interference by Man 

There has been some contribution of soft sediment to tidal areas in 

the Onepoto Stream where soft fill has been used to reclaim mangrove 

marsh. 

The deposition of fine sediment on the shore outside the motorway has 

caused considerable ecological interference. In this region soft 

sediments have accumulated at a rapid rate and substantially altered 

the nature of the substrate, resulting in destruction, or considerable 

reduction, of invertebrate populations that were previously present. 

This effect is worst towards low tidal levels (see Area 22.E.8) 

22.B.9 Pollution 

Pollution in residential areas caused by the dumping of organic 

garden rubbish and other refuse in the tidal area is a minor problem. 

Of greater concern is the pollution of soft sediments in the main 

Bay by incorporation of organic material. (This effect is discussed 

more fully in Area 22.E.9) 

22.B.10 Ecological Value 

The shallow mangrove marsh and salt marsh areas of the Onepoto Stream 

and the lagoon remain in a natural state and are capable of normal 

interaction with the ecology of the Bay. The area outside the motor­

way has been detrimentally affected by pollution and the ecological 

value is decreasing as pollution becomes worse. 

22.B.11 Improvement and Protection of Ecological Assets 

Major improvement s could be made to the natural environment of this 

area by preventing any further contribution of f ine sediments or 

organ ic material to Bay waters. 
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Some protection of the region can be afforded by maintaining the 

naturally vegetated foreshores, and careful development of foreshore 

r egions where such is necessary. 

22.B.12 Potential Use of Ecological Assets 

There is little use made of the ecological assets of this area at 

present. The principal value of this region lies in its visual 

attraction, particularly for travellers on the motorway and those 

residential areas overlooking the tidal region. 

22.c. The East Side of Shoal Bay 

22.C.l General Description 

Foreshores of this region generally rise steeply from the water, 

with cliffs in some areas. Most of the adjacent land is residential 

with properties bordering on the intertidal area in some places. 

The northern part of this area includes an extensive shell barrier 

which stretches almost half a mile parallel to the shore. This white 

shell bank is visible from a considerable area and contrasts 

pleasingly with the exposed mudflats and green foreshore behind . 

In the cliffed areas near the southern part of the shell bar there 

are many mature trees, notably pohutukawa. To the south of the 

shell barrier is a wide shallow bay extepding to the east. Fore­

shores in this area are generally green with trees in steeper areas 

on the northern side and rough scrub in the south. Surrounding land 

is largely residential. 

22.C.2 Intertidal Substrates 

There is considerable variation in the nature of intertidal substrates 

in this area. The shell barrier is formed by the accumulation of 

dead bivalve shells and the crest is unstabl e and mobile, moving 

s lowly shorewards. Inside the shell barrier there is a protected area 

of high tidal salt marsh and mangrove marsh. Substrates are sandy 

in the northern part and muddy towards the south where the tidal f low 
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enters the protected areas. Outside the shell barrier there is a · 

soft sandy shore becoming progressively muddy towards low water. 

(see Area 22.E) 

In the bay to the south there are small shell barriers protecting 

the head regions which contain extensive mangrove marshes, while 

the flats outside the mangrove are generally soft and muddy but 

become firmer towards the south. An extensive shelly bank extends 

northwards from the Bayswater Paint area. 

22.C.3 Intertidal flora and Invertebrate Fauna 

Upper intertidal salt marsh,and mangrove - This type of area is 

found in a narrow band along much of the shore about the high water 

mark. More extensive areas occur in the sheltered region behind 

the shell bar. 

fauna 

Leptocarpus simplex 
Salicornia australis 
Samolus repens 
Selliera radicans 

Helice crassa (c) 
Ophicardelus costellaris (c) 
Potampyrgus antipodum (a) 
Amphibola crenata (o) 

Mangrove marsh - Mangrove environments in this region vary with the 

intertidal height at which the marsh is situated. Large trees are 

to be found in the low tidal fringes of the marshes while towards 

the head of the. bay to the south, and in the shelter of the shell 

barrier there are high level mangrove areas in which the trees are 

restricted in size. 
Helice crassa (c) 
Alpheus ~- (c) (soft areas) 
Amphibola crenata (a) 

, Elminius modestus (c) 

Shell Bars - Shell bars support a variety of plants which are 

a dapt ed to the rigorous environmental condit ions. Ward 

lists the fo llowing for the large shell barrier . 
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Indigenous species 

Naturalised species 

Atriplex hastata novaezelandiae 
Avicennia resinifera 
Leptocarpus simplex 

• Phormium ~ 
Plagianthus divaricatus 
Salicornia australis 
Saroolus repens 
Scirpus nodosus 
Stipa teretifolia 
Suaeda novaezelandiae 

~ subulatus var euroaster 
Cotula coronopifolia 
Festuca arundinacea 
Pholiurus incurws 
Plantago coronopus 
~ crispus 
Sonchus oleraceus 

Sand flats outside the mangrove and shell bars 

Zeacumantus lutulentus (c) 
Zediloma subrostrata (c) 
Notoacmea helmsi (c) 
Cominella glandiformis (c) 
Chione stutchburyi (c) 
Macomona liliana (c) 
Nucula hartvigiana . (c) 
Amphidesma australe (o) 
amphipods (a) (sand-dwelling) 
Anthopleura aureoradiata (c) 
Elminius modestus (o) 

Towards low tide substrates become soft and muddy 

Alpheus !£.· (a) 
Hemiplax hirtipes (a) 

22.C.4 Fish 

Little is known of the fish u ~lising this area. 

22.c.s Birds 

Kingfisher s are abundant in the mangrove marshes of this area. On 

open flats small numbers of red-billed gulls, white-faced herons 

and pied stilts feed at low water. There are concentrations of 

~ll s and st ilts in areas with very soft substrates (see Area 22 .E.5) 
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22.C.6 Edible Invertebrates 

The only i nvertebrate reaching edible size in this area is the mud 

snail, Amphibola crenata. It is unlikely if this specie is exploited 

fo r food. 

22.C.7 Natural Ecological Changes 

Natural ecological changes to be expected in this area are a slow 

accumulation of soft sediments in sheltered areas resulting in a 

gradual transition of intertidal .regions from mud flat to mangrove 

marsh to salt marsh to dry land . This natural process can be seen 

at the head of the shallow bay to the south and in the shelter of 

the shell barrier to the north. 

A slow movement of shell barriers is to be expected. This is des­

cribed in the Ecological Report on Special Environments. 

22.C.8 Ecological Interference by Man 

The high tidal regions in this area remain in fairly natural 

ecological conditions. On the lower part of the shore, however, 

there has been considerable disruption of natural co11111unities by 

sedimentation and pollution. This is discussed in 22.E.8 and 22.E.9 . 

22.C.9 Pollution 

There is no obvious pollution of the intertidal regions of areas 

above mid-tide level in this region. Pollution of low tidal areas 

by organic matter is considered serious. (see 22.E.9) 

22.c.lO Ecological Value 

This area has considerabl 'cological value by virtue of t he presence 

of the shell barriers. The combination of shell barriers, mangrove 

marsh, salt marsh, and sand flats is now becoming rare in the 

Waitemata ecosystem. Some similar areas have been destroyed , others 

lie under the threat of rec lamation. This particular area is 

ecologi cally healthy and supports a wide variety of pl ants with 

na t ural i nver tebrate communities on i t s f lanks. An area such as this 

could well ass ume increasing educa t ional va lue in view of its easy 

accessibi li ty and proxi mity to popula t ed area s . The above-tidal 

I \ . -· 
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portions of the barrier are of some value to bird populations of 

the area for roosting. 

If this shell barrier was destroyed there would be little likelihood 

of the development of further shell barriers in this part of the Bay. 

The molluscs which produce the shell for such barriers have been 

killed by sediment deposition and pollution. 

22.c.11 Improvement and Protection of Ecological Assets 

At present the upper intertidal part of this area is in a healthy 

and natural ecological condition. Some protection can be afforded 

by careful development of adjacent land areas when this is required. 

22 .C.12 Potential Use of Ecological Assets 

High tidal animal and plant communities of this area are well suited 

for educational purposes. Some use of this area has been made in 

the past, and it is likely that this will continue. 

The shell barrier region is also an attractive area in which to walk 

and could well be suited for development as an environmental reserve. 

22.D The Head of Shoal Bay 

22.D.l General Description 

The area includes tw~ shallow inlets at the head of the Bay on either 

side of Barrys Point, and another inlet extending to the east from the 

area outside the Esmonde Roac approach to the motorway. 

Large areas of the intertidal region of the inlet to the west of 

Barrys Point have been reclaimed, both for the motorway route, and 

as an organic refuse .tip. The western side of this inlet is 

bordered by the motorway while the northern part is bordered by 

recreational playing fields with light industrial area at Barrys 

Point. Refuse tipping continues from the eastern side. 
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The inlet to the east of Barrys Point is still in a relatively 

natural state, apart from the narrowing of the entrance area by 

road reclamations and small reclamations at the rear of industrial 

properties on Barrys Point. Foreshores of the northern and eastern 

perimeter of this inlet are steep, tree covered and attractive , 

while surrounding land is residential. 

The inl et extending to the east outside the bridge approach is 

bordered by residential properties. The intertidal region is shallow 

and la_rgely occupied by mangrove ; and foreshores are attractive with 

mature trees. Land between Esmonde Road and the entrance to this 

inlet is still in grass with a cliff foreshore and fringing pohutukawas. 

22.D.2 Intertidal Substrates 

Intertidal substrates of this area are variable in nature. In the 

inlet to the west of Barrys Point there has been considerable 

deposition of fine soft sediments making substrates extremely muddy. 

Much of the remaining intertidal region is occupied by mangrove. 

The inlet to the east of Barrys Point is also occupied by mangrove 

marsh with soft muddy substrates. 

Outside the Esmonde Road approach to the motorway substrates t end to 

be very soft in the middle of the Bay. In the mouth of the inle t 

to the east is an extensive mangrove marsh with large trees in t he 

out er areas and smaller trees towards the head of the inlet . The inner 

f ive acres of this inlet is at a high intertidal level and supports 

a variety of salt marsh plants, on coarser substrates . 

22.D.3 Int ertidal Flora and Invertebrate Fauna 

High tidal salt marsh - Ther ·s an extensive area of salt marsh 

in the inle t to the south of ~smonde Road. 

.. 
, ,. 

Leptocarpus simplex 
Sa licornia austra l i s 
Plantago coronopus 
Sarno lus r epens 
Helice cras sa (c ) 
Ophicarde lus cos t e l lari s (c ) 
Potamopyr gus antipodum (a ) 
Amphibol a crenata (o) 
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Mangrove Areas - The mangrove marshes at the entrance to the inlet 

to the south of Esmonde Road, and in the inlet to the east of 

Barrys Point are in a fairly healthy condition , while that in the 

inlet to the west of Barrys Point is polluted to a varying degree 

dependant upon the intertidal level. The substrate around high tidal 

mangrove is relatively clean while that in low tidal regions is 
' 

badly polluted. A normal fauna is still found in the clean areas, 

although densities of the common animals appear to be reduced. 

·Helice crassa (c) 
"Alpheus !P.· (o) 
-Elminius modestus (c) 
Crassostrea glomerata (r) 

·Amphibola crenata (c) 

Open mud flat - upper intertidal 

Open flats in the upper intertidal occur in a small area outside the 

organic refuse tip at Barrys Point, and also outside the Esmonde 

Road approach to the bridge motorway. These flats are still fairly 

clean at high levels but show the adverse effects of considerable 

sediment deposition and organic pollution of sediments towards low 

tide. 

Clean areas Chione stutchburyi (o) 
Helice crassa (o) 
Amphibola crenata (o) 

Open mud flats - lower intertidal 

Lower intertidal flats in this region show the adverse effects of 

considerable sediment deposition and organic pollution of sediments. 

The low tidal region of the stream bed to the west of Barrys Point 

has been badly affected by these factors and there is no macrofauna 

over most of this region. 

22.D.4 Fish 

Lit t l e i s known of the fish in this area. Low tidal oxygen l evels 

are often c ons iderably reduced and would preclude the presence of 

most f i sh during tha t period. 
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22 .D.5 Birds 
Large numbers of black-backed gulls forage on the organic rubbish 

tip and also feed in the low tidal stream bed to the west of Barrys 

Point . Ducks also occur in the shallow waters outside the r efus e tip. 

Kingfishers are connnon amongst the mangrove where they feed on 

crustacea. Pukekos are common in the mangrove fringes . Small 

numbers of white-faced herons and pied stilts feed in the mangrove 

marsh at the entrance to the inlet south of Esrnonde Road, and 

occasionally smali flocks of pied stilts feed in the soft muds 

immediately outside the motorway access at Barrys Point. 

22.D.6 Edible Invertebrates 

The only edible invertebrates found in this area are the mud snail, 

Amphibola crenata, and the rock oyster, Crassostrea glomerata. 

Mud snails are not generally taken for food, and there are only small 

numbers of oysters attached to the larger mangroves . It would be 

inadvisable to consume shellfish from this area in view of poor water 

quality. (see Water Quality Report) 

22.D.7 Natural Ecological Changes 

Natural ecological changes to be expected in sheltered areas at the 

head of a shallow bay are associated with the gradual buildup of 

intertidal substrate level as a ~esult of deposition of fine material 

from the water. The succession of mud flat, to mangrove marsh, to 

salt marsh, to land, is well illustrated in the bay to the south of 

Esmonde Road. 

22.D.8 Ecological Interference by Man 

Man has wrought considerable changes in this part of Shoal Bay. The 

construction of the motorway and access routes has required the 

r eclamation of t_idal areas; the development of land in the watershed 

has r esult ed in the contribution of large quantities of fine sediment 

to t he Harbour with a consequent deterioration in the state of the 

local environment; the dumping o f organic r efuse in the t idal area 

to the west of Barrys Point has contributed to pollution of the f ine 

sediment s in t he area . 

. .. . ' 
' ' 
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22.D.9 Pollution 

Liquor derived f rom the organic rubbish tip to the west of Barrys 

Point is contributing to the pollution of extensive areas of inter­

tidal sediments, both immediately outside the tip and in the open 

low tidal areas of the main part of Shoal Bay. (s e e Area 22.E.9) 

The tip liquor flows from the faces of the tip at a considerable 

rate causing substantial deterioration of water quality in the head 

of Shoal Bay. (see Water Quality Report, A.R.A.) It appears that 

organic material contained in the tip liquor has become incorporated 

in the soft sediments of the head of the bay leading to the formation 

of an anaerobic environment, the disappearance of col'llllOn macrofauna, 

and the production of Hydrogen Sulphide. The effects of pollution 

of soft sediments appear to be gradually spreading towards the 

mouth of Shoal Bay (see Area 22.E.9) 

There is also a possibi lity that considerable amounts of organic 

material are being introduced into the stream which runs through the 

inlet to the west of Barrys Poi nt. 

22.D.10 Ecological Value 

The polluted part of this area , the inlet to the west of Barrys Point , 

and the low tidal area at the head of Shoal Bay are of little 

ecological value in their present state. 

The shallow inlets to the east of Barrys Point and to the south of 

Esmonde Road are clean and healthy and are especially valuable in 

providing a large surface area for the oxidation of pollutants and 

re-oxygenising of oxygen-poor water derived from the inlet to the 

west of Barrys Point. 

22.D.ll Improvement and Protection of Ecological Asset s 

The only way of improvi ng the s ituat i on at the head of Shoal Bay is 

to prevent t he contribution of fine sediments and organic pol lutants 

to the Harbour i n this area. Rec lamat ion of offens ive a r eas wi l l 

only direct the concentra ted effluent f urther out i nto Shoal Bay 

where the effects might we l l prove more catastrophic t han they a re 

at present. 
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The uncontroll ed dumping of waste material into the inlet to the 

east of Barrys Point should also be prevented. 

22.D.12 Potential Use of Ecological Assets 

The principal use of the ecological assets of this region are as 

part of a residential environment. The natural state of the inlet 

to the south of Esmonde Road is well appreciated by those people who 

live in the area. 

22.E. The Centre of Shoal Bay 

22.E.l General Description 

There is an extensive low tidal area in the centre of Shoal Bay which 

has been considerably altered from its natural state, first by the 

deposition of fine sediments and later by the pollution of the fine 

sediments with organic material. 

22.E.2 Intertidal Substrates 

Substrates of this region are a homogeneous soft glutinous mud, 

except for a few small areas where there are accumulations of shell 

on the surface and in the bed of the low tidal channel where the 

current grades .~he sediments leaving a fine sand. 

- 22.E.3 Intertidal Flora and Invertebrate Fauna 

There are only two common macrofauna species found over most of this 

area, and even these two crustacea are excluded f rom the worst 

polluted areas. 
Hemiplax hirtipes (c) 
Alpheus sp. (c) 

The soft muds in which these animals are fo und are up to 40 cm deep 

over the previously sandy bottom s ubstrate. Beneath the deep mud 

the shells of moll uscs a ssoc iat ed wi t h c l ean sand communities are 

ahundant. Spe cies once pre sent include : 

-
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Chione stutchburyi (shells 40mm +) 
Mactra ovata 
Nucula hartvigiana 
Alcithoe arabica 
Struthiolaria vermis 
Cominella adspersa 
Cominella glandiformis 

The presence of Alcithoe shells in large nwnbers indicates that much 

of the area of Shoal Bay was probably occupied by Zostera or eelgrass 

beds. 

22.E.4 Fish 

Occasionally there are extremely large numbers of flatfish in this 

area. These are caught by commercial fisherman. small numbers of 

parore also occur. 

22.E.5 Birds 

Large numbers of red-billed gulls are characteristic of this region, 

particularly the less polluted areas towards the mouth of the Bay. 

Pied stilts are also connnon, with a few white-faced herons. 

22.E.6 Edible Invertebrates 

There are no edible invertebrates in this area. 

22.E.7 Natural Ecological Changes 

There are no natural changes to be expected in this region at present. 

If organic pollution decreases there will probably be an increase 

in population levels of Hemiplax hirtipes and Alpheus !£.· 

22.E.8 Ecological Interference by Man 

There are two processes occurring in this area which are detrimentally 

affecting the ecology. 

1. Deposition of fine sediments. 

2. Organic pollution of fine sediments. 

The contribution of large quantities of fine sediment to the Harbour 

during deve lopment of wa tershed areas is a widespread problem. In 

the low t idal area o f Shoal Bay ex treme alteration of the natural 

environment has occurred, and previously healthy clean-sand invertebrate 
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communities have been smothered and buried to depths up to 40 cm .. 

22.E .9 Pollution 

The incorporation of organic pollutants into the fine sediment s of 

this area has resulted in a deterioration of the environment and a 

reduction in variety and abundance of invertebrate species. 

Apparently the organic pollutant material is derived from both the 

Barrys Point Rubbish Tip and other sources contributing to the 

stream and inlet to the west of Barrys Point. 

The worst affected areas are near the low water mark towards the 

head of the Bay, where the ~ediment environment is anaerobic and 

smells strongly of hydrogen sulphide. Muds are black and glutinous 

innnediately beneath the surface. Towards the mouth of the Bay the 

effects are less serious but the results of organic pollution of 

soft low tidal sediments can be detected more than half a mile outside 

the bridge at Barrys Point. 

It is difficult to tell whether the situation is improving or 

deteriorating at present. The smell of hydrogen sulphide in the tip 

area in calm periods is apparently as bad as it has been in the past. 

22.E.10 Ecological Value 

This part of Shoal Bay has little ecological value in its present 

state . 

22.E.ll Improvements and Protect ion of Ecological Assets 

Substantial improvements to the ecological condition of this area 

would be made by preventing ·,e contributions of any suspended 

sediments or organic materi .o tidal areas. 

22.E.12 potential Use of Ecological Assets 

The principal value of this part of Shoal Bay is as a visual amenity. 

Fortunat ely, from the point of view of the public, the worst 

polluted areas are well away from th e shore . The smell f rom polluted 

substrat es is a considerabl e nuisance to local residents and is 

perhaps t he mos t obvious indication that there is something amiss 

wi t h the s tate of t he environment in t he area. 

.J 
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AREA 23 NGATARINGA BAY TO CHELTENHAM 

This is a region of considerable variation in terms of both the intertidal 

and foreshore areas and in the natural flora and fauna. 

The ecology is considered in four sections. 

A. Ngataringa Bay 

B. Stanley Point to North Head 

c. North Head 

D. Cheltenham 

23.A. Ngatar inga Bay 

23.A . l General Description 

Almost all of this bay is exposed at low water with only a shallow 

and narrow low tidal channel. 

Foreshores are variable with high sandstone cliffs to the east of 

Bayswa ':er Wharf, on Duders Point , and on the southern side near the 

entrance to the Bay. In most of the remaining area the land rises 

steeply from the tidal region, apart from the head of the Bay near 

Lake Road and the Defence area where there have been extensive 

reclamations. Steeper foreshores retain considerable numbers of 

native trees and shrubs which are important in terms of their visual 

impact. 

Most of the surrounding l and is residential with large numbers of 

ho•Jses ove~looking the Bay waters and intertidal region. Reclamations 

on the south side of the Bay are designated for defence purposes, 

and r eclamation at the head of the Bay is proceeding by the dumping 

of inorganic rubbish. 

23 .A.2 Intert idal Substrates 

Intertidal substrates of Ngataringa Bay are variable . Near the head 

of t he Bay t her e i s an ext ensive mangrove marsh with sof t muddy 

sediments . In this region s ediment dep·~si t ion a ppear s to be occurring 

at a r apid rate . A series of shell barrier s partially protects the 

mangrove r egion , while outs ide t he shell there a r e wide intertidal 

..... 
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flats, muddy in some areas towards the head of the Bay but firm 

over most of the region to the west of Duders Point. Accumulations 

of shell occur in some places and there are patches of boulders on 

the southern side. 

Hard shores are generally restricted to upper intertidal levels 

beneath the cliffs, although near the entrance to the Bay on the southern 

side the sandstone cliff faces and boulders extend below low tide level. 

23.A.3 Intertidal Flora and Invertebrate Fauna 

The flora and fauna are described for a number of representative 

habitats. 

Bayswater Wharf - A basalt wall extends around the wharf reclamation, 

and supports a typical rock wall fauna. (See Area 12, Area 21.) 

To the immediate west of the wharf reclamation there are some low 

tidal sandstone reefs, which support a thicket of brown algae 

Sargassum sinclairii 
Carpophyllum flexuosum 
Ecklonia radiata 

Inside the wharf there is an area of fine soft sediments where the 

substrate is sheltered from wave action. CotllllOn fauna includes: 

Alpheus ~- (c) 
Hemiplax hirtipes 
Cominella adspersa 

(a) 
(c) 

A few Chione stutchburyi and Amphidesma australe are found in small 

firm patches at the foot of the basalt wall. 

Cliffs to the east of Bayswater Whar f - The sandstone cliffs of this 

area rise almost vertically for 100 feet above the intertidal zone. 

The soft rock is eroding rapidly in places exposing bare faces of 

yellow sandstone. Pohutukawa cling precariously to ledges along with 

toitoi and a variety of smaller shurbs and grasses. 

Immediate ly above high tide level ther e is a zone with blue-green 

encrusting algae , best deve loped in damp areas. In winter a band of 

bright green Enteromorpha ~• is well developed about high water levei. 
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There are few boulders about the high wat er mark, but beneath those 

in the upper i ntertidal are f ound 

Melagraphia ae thiops (c) 
Zediloma atrovirens (o) 
Lunella smaragda (o) 
Zeacumantus subcarinatus (c) 
Lepsiella scobina (o) 
Cominella glandiformis (c) 
Sypharochiton pelliserpentis (o ) 
Hemigrapsus edwardsi (c) 
Petrolisthes elongatus (c) 
Elminius modestus (o) 

In the mid tidal region there are some outcrops of sandstone from a 

generally muddy substrate. ·These support 

algae 

fauna 

Gelidium caulacantheum 
Corallina officinalis 
Hormosira banksii 
Scytothamnus australis 
Corallina of ficinalis 

Sphaeroma quoyana (c) 
Hemigrapsus crenulatus (o) 
Elminius modestus (c ) 
Lunella smaragda (o) 
Onchidella nigricans (c) 
Sypharochiton pelliserpentis (c) 
Cominella maculosa (o) 
Cominella glandiformis (o) 
Anchomasa similis (o) 

Areas of firm sandy substrate - Much of the inner part of the Bay 

is at about half the level and has a firm sandy substrate . Common 

fauna include 
Chione stutchburyi (c) 
Macomona liliana (a) 
Nucula hartvigiana (c) 
zeacumantus lutulent us (c) 
Zediloma subrostrata (o) 
Micrel enchus huttoni (o) 
Notoacmea he lms i (c) 
Xymene plebe jus (c) 
Cominella gl andi formis (c ) 
Cominella adspersa (c ) 
Hemiplax hirtipes (o) 
Elminius modestus (o ) 
Hemigraps us crenulatus (o) 
spionid polychae t es (a ) 
Pomatocer os caer uleus (o) (on shell) 
Ant hopleura aureora diata (c) 
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Towards the head of the Bay there are remains of dense beds of 

Mactra ~ and large numbers of dead shells of Alcithoe arabica. 

In firm clean sand Notomastus zeylanicus (c) 
Calianassa filholi (c) 

Low tidal sand flats - Low tidal flats across the mouth of 

Ngataringa Bay support a clean sand fauna 

Soletellina nitida (c) 
Macomona liliana (c) 
Cominella glandiformis (c) 
Cominella adspersa (o) 
Baryspira australis (o) 
·callianassa filholi (c) 
Glycera ~• (c) 
Marphysa ~- (c) 
Asychis theodori (c) 
spionid polychaetes (a) 

Mangrove areas near the head of the Bay 

Helice crassa (a) 
Alpheus ~• (o) 
Potamophygus antipodum (c) 
Amphibola crenata (c) 

Soft muds outside the mangrove and near low water: 

Hemiplax hirtipes (c) 
Alpheus ~• (a) 
spionid polychaetes 

Sandstone reef and boulders of Duders Point - A band of blue-green 

algae is found above high tide mark and a zone of green 

Enteromorpha ~• occurs in winter. 

High tidal boulders 

Mid t ide r eefs algae 

fauna 

Cyclograpsus lavauxi (c) 
Lygia ~• (a) 
Talorchestia ~• (c) 

Gelidi um ca ulacantheum 
Hormosira banksii 

Zediloma subrostrata (a ) 
Zeacumant us subcarinatus (a) 
Zeac umantus lut ul entus (a) 
Lepsiel la scobi na (c) 
Lunel la smar agda (c ) 
Mel agraphia aethi ops (a ) 
Amaurochiton glaucus (c) 
Modi ol us neozelanicus (r) 



I' 

I 

- 219 -

Sphaeroma guoyana (c) 
Hemigrapsus crenulatus (c) 
Petrolisthes elongatus (c) 
Nicon aestuariense (o) 
Eulalia microphylla (c) 
Dendrostomum aeneum (o) 

Most of the above species tend to be most common on the more exposed 

and cleaner platforms and rocks near Duders Point and less common 

towards the head of the Bay where the sandstone is covered with 

increasing quantities of silt. 

23.A.4 Fish 

The low tidal sand flats of . Ngataringa Bay are of considerable value 

to fish populations of the Harbour. Holes dug by demersal species 

in search of invertebrate food are consistently present over a wide 

area. Demersal species also penetrate towards the head of the Bay 

where concentrated feeding activity occurs near the low tidal channels. 

This large shallow Bay is of considerable value to flatfish populations 

and most of the conmen Harbour fishes will be found in this area at 

times. 

23.A.S Birds 

The extensive intertidal area of this bay is utilised by large numbers 

of shore feeding birds ·in obtaining invertebrate food. 

Common species include red-billed gull, black-backed gull, pied stilt, 

white-faced heron. Fish feeders include pied shag and little black 

shag, with white-fronted tern and Caspian tern feeding when the tide 

is in. In mangrove fringing the head of the bay there are small 

numbers of pukeko, banded rail and mallard duck. 

23.A.6 Edible Invertebrates 

There are only small numbers of edible shellfish in Ngataringa Bay. 

Although Chione stutchburyi is widespread populations of edible size 

occur only in small areas near the low tidal channel. 

The shells of large numbers of Mactra ~ indicate that this species 

was once abundant, although it is now all but absent. 
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There is a possibility that large areas of low tidal sandy substrates 

could be colonised by Chione populations and that beds of edible 

sized individuals be formed. 

23.A.7 Natural Ecological Changes 

There are no natural changes of any great ecological consequence 

occurring in Ngataringa Bay at the present time. There is some 

accumulation of soft sediments near the head of the Bay with a slow 

spread of mangrove, although the area affected in this way is largely 

confined by the shell bars. With time new shell barriers might be 

expected to form further out in the Bay and move slowly shorewards. 

23.A.8 Ecological Interference by Man 

Reclamation has removed considerable areas to tidal land from the head 

of Ngataringa Bay, and further reclamations are approved for this 

region. The affect of these reclamations on the remaining area of the 

Bay has been negligible, although it is difficult to assess the 

ecological impact of their removal from the tidal environment. The 

shallow flats of sheltered areas such as the head of Ngataringa Bay 

are valuable for their function of maintaining water quality and pro­

ducing natural organic detritus which is utilised as food in other 

parts of the Harbour. 

Development of the surr·ounding land may have resulted in the con­

tribution of some inorganic silts and clays to the tidal region. 

Accumulation of sofl sediments in sheltered regions appears to have 

been rapid. 

23.A.9 Pollution 

The cumulative ef fect of many small pollutant contribut ions from local 

res idents poses a localised threat to the intertidal ecology of 

Ngatar inga Bay. Much of the f oreshore i s untidy, particularly those 

areas a t the bases of cliff s f rom which a varie ty of rubbish has been 

dumped. 

small quant i tie·s of fue l oil e scaping from the defence ar ea have 

become incor porated i nto t he sediments and appear to remain ther e f or 

a considerable period. Oil pollution has had no wi despread ecological 

consequence as yet . 
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The inorganic rubbish tip at the head of the Bay is a source of some 

pollution, mainly through interactions of metals with salt water in a 

soft mud environment. 

23.A.10 Ecological Value 

The soft shores of Ngataringa Bay support a variety of natural and 

healthy invertebrate communities. This area has considerable value 

because of its size alone; there are few similar areas in the 

Waitemata Harbour ecosystem of comparable extent having comparable 

biological attributes. 

The large surface area of intertidal substrate and the large shallow 

water area at high tide are•both potentially important factors in 

maintaining or improving water quality. 

23.A.ll Improvement and Protection of Ecological Assets 

The introduction of foreign material to tidal regions with soft 

substrates can cause significant changes in the nature of the sedi­

mentary environment. The best protection from adverse changes is 

afforded by keeping the foreshores clean and preventing the contribution 

of pollutant material from the land. 

23.A.12 Potential Use of Ecological Assets 

At present there is very little direct use of the ecological assets 

of Ngataringa Bay, apart perhaps from a small amount of recreational 

fishing and flatfish netting. This situation is unlikely to change, 

although th~re ~s a possibility that beds of edible-sized Chione 

stutchburyi could form in low tidal regions, in which case these 

would probably be exploited for food. 

The natural ecology of Ngat, 'nga Bay is an important part of its 

function as an aesthetically-pleasing portion of the environment 

of the City of Auckland. 
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23.B. Stanley Point to North Head 

23.B.l General Description 

Foreshores in the Stanley Point area consist of high sandstone cliffs 

with bare faces in steep regions and attached vegetation with 

pohutukawa predominant where the slope is less steep. From Stanley 

Bay to North Head the foreshore has been considerably modified by 

reclamation and the construction of basalt retaining walls. Wharves 

at Devonport and in the naval area project from the shoreline into 

deep water. 

Much of the surrounding land, apart from the naval dockyards, is 

residential, with large numbers of° houses overlooking the Harbour. 

23.B.2 Intertidal Substrates 

At the base of the sandstone cliffs at Stanley Point there are 

accumulations of sandstone boulders in the upper intertidal with sand­

stone reefs and areas of coarse sand extending to low water. Shelving 

platforms extend to the east in the Stanley Bay region with soft 

substrates in the Bay itself and towards low water. 

Most of the intertidal zone between Stanley Bay and North Head is 

occupied by basalt retaining walls made from fitted basalt blocks, 

although towards the Devonport Wharf there are accumulations of 

boulders and some sandy substrates at the foot of the wall. At the 

naval wharves and Devonport Wharf there are concrete and wooden pilings. 

To the east of Devonport Wharf there are small beaches of sand and 

shell with some natural larva flows and broken rock. 

23.B.3 Intertidal Flora and Invertebrate Fauna 

The flora and fauna of this region are described for a number of 

representative habitats. 

Stanley Point - On sandstone faces above high water mark there is a 

conspicuous band of blue-green algae, particularly well developed in 

areas with fresh water seepage. In winter a band of bright green 

Enteromorpha ~- is found about the high water mark. 
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Beneath high level boulders 

Beneath mid tidal boulders 

Ligia ~• (a) 
Cyclograpsus lavauxi (c) 
Talorchestia ~• (a) 
Zediloma atrovirens (c) 

Zeacumantus subcarinatus (c) 
Melagraphia aethiops (a) 
Onchidella nigricans (c) 
Sypharochiton pelliserpentis (c) 
Haustrum ha~storium (o) 
Lepsiella scobina (c) 
Crassostrea glomerata (o) 

'Modiolus neozelanicus (o) 
Elminius modestus (c) 
Petrolisthes elongatus (a) 
Hemigrapsus edwardsi )o) 
Sphaeroma quoyana (o) 
Eulalia microphylla (c) 
bdellid mite (c) 
nemertean (pink) (c) 

On open rock surfaces there is a growth of the brown alga Gelidium 

caulacantheum just below high tide level. Toward mid tide level 

there are occasional clumps of crassostrea glomerata and Pomatoceros 

caeruleus, particularly where the substrate is stable. High tidal 

pools contain filamentous algae and Anthopleura aureoradiata. 

Below mid tide level there is a general coverage by the algae 

Hormosira banksii and Corallina officinalis on hard surfaces. Fauna 

associated with low tidal rock ledges are 

Buccinulum heteromorphum (a) 
Neothais scalaris (o) 
Penion adusta (o) 
Taron dubius (o) 
cabestana spengleri (r) 
Sypharochiton pelliserpentis (c) 
Anomia walteri (c) 
Ostrea ~• (a) 
Anchomasa similis (o) 
Pholadidea spathulata (r) 
Petrolisthes elongatus (c) 
Pilumnopeus serratifrons (c) 
Cancer novaezelandiae (o) 
Coscinasterias calamaria (c) 
Watersipora cucullata (a) 

Be low low water spring there is a band of large brown algae attached 

to t he rock surfaces Sargassum sinclairii 
Ecklonia radiata 
Carpophyllum maschalocarp~n 
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Stanley Bay - The small beach at Stanley Bay is formed of loose sand 

and shell and is fronted by a basalt retaining wall. About low water 

neap the sloping beach gives way to a gently shelving flat of clean 

sand of which a considerable area is exposed on low spring tides. 

Very few animals are to be found on the mobile sloping part of the 

beach, apart from concentrations of amphipods associated with drift 

material. 

On the sand flat a typical fauna is present 

Chione stutchburyi (a) 
Nucula hartvigiana (c) 
Macomona liliana (a) 
Cominella adspersa (c) 
Cominella glandiformis (a) 
Hemiplax hirtipes (c) (soft areas) 
Marphysa ~- (o) 

Devonport waterfront - East of the navy dockyards the foreshore is 

faced with a basalt block wall which extends over the full tidal 

range to the west but leaves a shore with boulders and patches of sand 

exposed towards the wharf. Innnediately west of the Devonport Wharf 

is a beach of yellow sand and shell. 

Fauna of basalt walls Melarapha oliveri (a) 
Cellana ornata (c) 
Melagraphia aethiops (a) 
Sypharochiton pelliserpentis (a) 
Lunella smaragda (a) 
Cominella maculosa (c) 
Cominella virgata (c) 
Lepsiella scobina (a) 
Crassostrea glomerata (a) 
Onchidella nigricans (a) 
Chamaesipho columna (a) 
Elminius plicatus (r) 
Eulalia microphylla (c) 

Fauna associated with .boulders at the foot of the basalt wall - west 

of Devonport Wharf. 
Amaurochiton glaucus (c) 
Ischnochiton maorianus 
Terenochiton i nguinatus 
Onithochiton neglec tus 
Lunella smaragda (c) 
Taran duhius (o) 
Cominella maculosa (c ) 
Cominella virgata (c) 

(a) 
(a) 

(o) 
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Low tidal sand 

Algae on low tidal rocks 

Buccinulum heteromorphum (c) 
Sigapatella n0vaezelandiae (c) 
Haustrum haustorium (o) 
Neothais scalaris (o) 
Onchidella nigricans (o) 
Zemitrella chaova (c) 
Dardinula ~• (a) 
Estea ~• (a) 
Anomia walteri (c) 
Perna canaliculus (o) 
Qsttea 2.P,. ( C) 
Paramithrax ~• (o) 
Petrolisthes elongatus (c) 
hermit crabs (a) 
Elminius modestus (c) 
amphipods (a) 
Spirorpis ~- (c) 
Filograna ~• (c) 
terebellid polychaete (c) 

Corella eumyota (o) 
Microcosmus kura (c) 
Asterocarpa caerulea (o) 
Aplidium fil!.• (c) 
Ciona intestinalis (c) 
Watersipora cucullata (c) 
bryozoa (c) 
Beania fil!_. ( c) 
Paractis ferax (c) 
Anthopleura aureoradiata (o) 
Isactinia olivacea (o) 
sponges (c) 
brittle star (r) 
Patiriella regularis (o) 
Coscinasterias calamaria (o) 

Chione stutchburyi (o) 
Protothacca crassicostata (o) 
Cominella adspersa (o) 
Alcithoe arabica (r) 

Corallina officinalis 
Colpomenia sinuosa 
Dictyota ~-
Sargassum sinclairii 
Codium adhaerens 

Devonport to N0rth Head - Devonport Wharf 

The vertical faces of wharf pilings provide ideal habitats for 

sedentary fauna. At Devonport the fauna is particularly rich -because 

of the strong food bearing current. 



- 226 -

About high water spring there is a zone with blue-green algae, while 

in areas with sufficient light intensity green Enteromorpha !.P.• 

occurs between high water spring and high water neap. About high 

water neap is a dense zone of Elminius modestus, with Modiolus 

neozelanicus zone forming in light areas. About mid tide level 

Crassostrea glomerata occurs, extending in a band to low water neap. 

Interspersed amongst the oysters are Watersipora cucullata and 

Poma.toceros caeruleus. About low water neap Perna canaliculus is 

conmon, extending below low water spring. Below low water neap there 

is a dense growth of Ostrea !.P.• and Microcosmus kura. In darker 

areas anenomes, Actinothoe albocincta and compound ascidians, 

Aplidium phortax, are abundant. 

To the east of Devonport Wharf the foreshore is faced with a basalt 

wall, which extends a variable vertical distance into the intertidal 

zone. Along most of the wall there is a buildup of sand, sometimes 

high enough to form a beach above high water mark. Intertidally 

there are basalt larva flows and broken basalt boulders with occasional 

patches of sand and shell. 

Broken reef with boulders 

High tide 

Mid tide 

In pools 

algae 

Melarapha oliveri (c) 

Melagraphia aethiops (a) 
Nerita melanotragus (c) 
Sypharochiton pelliserpentis (c) 
Notoacmea helmsi (c) 
Cominella maculosa (c) 
Lepsiella scobina (c) 
Haustrum haustorium (o) 
Onchidella nigricans (c) 
Crassostrea glomerata (c) 
Elminius modestus (c) 

Anthopleura aureoradiata (c) 

Hormosira banksii 
Corallina of f icinalis 

Towards low water neap the rock surfaces support several species of 

algae. Scytothamnus australis appears in a utumn between mid tide and 

low tide neap. Hormosira banksii is also abundant in this region, with 

Corallina officinalis covering low tidal rock surfaces . Splachnidium 

rugosum is abundant in autumn immediately above the Corallina. 

• I . -· 
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In shaded areas at low water neap the green alga Codium adhaerens is 

connnon, while below low water larger brown algae grow on the reef 

fringes 
Ecklonia radiata 
carpophyllum flexuosum 
Sargassum sinclairii 

Low tidal boulders support a similar under-boulder fauna to that 

described for the low tidal region to the west of the Devenport 

Wharf. (above) 

Sandy beach to the east of the wharf 

Chione stutchburyi (c) 
Baryspira australis (a) 
Cominella adspersa (c) 
Cominella glandiformis (c) 

On the offshore sand bank are reputed to be 

Pecten novaezelandiae 
Atrina zelandica 

although these were not seen on the present survey. 

23.B.4 Fish 

The rocky intertidal and subtidal fringe of this region support a 

variety of invertebrates that are important as fish food. Fringing 

thickets of low tidal brown algae also provide shelter for smaller fish. 

The Devonport Wharf is a popular site for recreational fishing with 

a variety of common Harbour fish being taken. Whitebaiting which was 

once popular appears to be on the decline owing to the lack of sub­

stantial runs of this migrating fish. 

23.B.5 Birds 

Red-billed gulls and black-backed gulls are generally cotm10n in this 

area, feeding both on the shores and on detritus in the water. The 

occasional white-faced heron and pied stilt feed in the Stanley Bay 

r egion, but other shore feeders are absent . Pied shag often feeding 

in the water, with the fish f eeding white-fronted t ern , Caspian t ern, 

and gannet occurring in small number s, 
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23.B.6 Edible Invertebrates 

On the hard shores of this area crassostrea glomerata is abundant and 

apparently taken in small quantit·ies for food. Small quantities of 

Perna canaliculus may also be taken. The large Lunella smaragda 

found in the wharf area and on adjoining low tidal reefs are also t aken. 

On the soft shore at Stanley Bay there are some dense populations of 

edible sized Chione stutchburyi. These are apparently taken only in 

small numbers. Large Chione from the foot of the beach to the east 

of the Devonport Wharf are also taken in small numbers. 

Scallops used to occur on the sandy bank to the east of the Wharf at 

about low spring tide mark. These were avidly sought for food. It 

is not known if any scallops remain. 

At present levels of exploitation it is unlikely that shellfish 

populations are being depleted. The disappearance of scallops is 

probably a result of exploitation with a deterioration of water quality 

or substrate quality preventing the re-colonisation of the area. 

23.B.7 Natural Ecological Changes 

The intertidal zone in this region is stable and no naturally 

occurring changes can be predicted. 

23.B.8 Ecological Interference by Man 

This stretch of shore has been considerably altered by reclamation and 

the construction of basalt retaining walls and projecting wharves. 

These changes have probably resulted in an increase in biomass and 

fauna! and floral diversity, while having little apparent effect on 

the ecology of surrounding areas. 

23.B.9 Pollution 

There has been considerable pollution of the fauna and flora on the 

rock retaining walls and soft bottom substrates i n the region to the 

east of the naval dockyards. The principl e source of this pollution 

appears to be oil, and other water-borne substances such as paint and 

tar . Quantities of s uch substances may be derived from Calliope Dock. 
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Pollution by glass and plastics is also a problem with considerable 

quantities of broken glass occurring in the vicinity of rocky reefs 

and walls against which floating bottles have been dashed. 

23.B.10 Ecological Value 

Despite the pollution mentioned above, the hard shores of this r egion 

support a rich fauna and flora. Strong tidal currents tend to minimise 

the pollutant impact. High biomass and faunal diversity, particularly 

in low tidal regions, are important in terms of the interactions of 

this region with other parts of the Harbour ecosystem. 

23.B.11 Improvement and Protection of Ecological Assets 

The best means of improving and protecting the ecology of this area 

is by preventing the contribution of polluting wastes from the shore. 

23.B.12 Potential Use of Ecological Assets 

At present direct use is made of the ecological assets of this shore 

by recreational fishing and gathering shellfish for food. These uses 

are unlikely to alter substantially. 

The shores of the Devonport region are well suited for educational 

purposes because they support a rich fauna in natural conditions. 

The health of intertidal invertebrate communities is also important 

to the recreational use of the area for swimming and boating. 

23.c. North Head 

23.C.l General Description 

The shores of North Head are generally fairly steep in the intertidal 

zone . Foreshore~ consist of reserve land which is grass-covered 

and falls steeply to the tidal region. 

23 .C.2 Intertidal Substrates 

Intertidal subs trates consist of hard basalt rock. Near vertical 

fac es ar e common, although there are some horizontal faces in the 

r egion near Cheltenham. 
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23.C.3 Intertidal Flora and Invertebrate Fauna 

Above high water mark there is an area of exposed rock which supports 

a well developed lichen zone, and small succulents such as Salicornia 

australis and Samolus repens in crevices. 

About high water level Melarapha oliveri is common in aggregations in 

damp crevices or near small pools. 

Upper intertidal barnacles (Charnaesipho column.a) occur in small numbers, 

while in the mid tidal region there is a well developed oyster zone 

with a number of other connnon species amongst the oysters. 

Nerita melanotragus (c) 
Lepsiella scobina (a) 
Melagraphia aethiops (c) 
Sypharochiton pelliserpentis (a) 
Anthopleura aureoradiata (c) 

Gelidium caulacantheum is common in the oyster zone with Zeacumantus 

subcarinatus and Onchidella nigricans which eat this alga. 

Hormosira banksii is found in shaded areas in the mid tidal region 

and extends over flat reefs near low water neap. Scytothamnus australis 

is abundant just above low water neap in the winter~ 

In the lower oyster zone a variety of predators are found 

Cominella maculosa (c) 
Cominella virgata (a) 
Neothais scalaris (c) 
Haustrum haustorium (c) 

Low tidal organisms are similar to those described for the rock wall 

and boulder area. (23.B.3) 

23.C.4 Fish 

The rich s edentary fauna and f lora of this region are of considerable 

value as food for fisti populations. Deep water immediately offshore 

makes t his region readily accessible to fish. A f avoured spot f or 

recreationa l f i shing i s s ituated immediate ly of fshore in this area. 
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23.C.5 Birds 

Only a few birds feed on this shore. Red-billed gulls and black-

backed gulls are the most often seen. Oystercatchers and blue heron 

feed only occasionally. 

Offshore waters are fished by pied shags, white-fronted terns, and 

gannets. 

23.C.6 Edible Invertebrates 

The dense oyster populations of this area are exploited to a small 

extent for food. Other common shellfish which may be taken in small 

numbers include Lunella smaragda and Perna canaliculus. 

23.C.7 Natural Ecological Changes 

There are no natural ecological changes to be expected in this area. 

23.C.8 Ecological Interference by Man 

Therehasbeen no obvious interference with the ecology of this area, 

apart from minor changes in the foreshore in the vicinity of Torpedo 

Wharf. 

23.C.9 Pollution 

Sewage pollution is having an adverse effect on the intertidal ecology 

in the vicinity of an outfall on the south-eastern side of North Head. 

Common zoning Ofganisms including oysters and barnacles are sub­

stantially reduced in number and there is a marked increase in the 

abundance of green algae in the polluted area. 

23.C.10 Ecological Value 

The rich intertidal and subtidal flora and fauna of this area are of 

considerable value to the Harbour ecosystem. 

23 .c .11 Improvement and Protection of Ecological Assets 

The prevention of sewage pollution of this area would mean considerable 

improvement to the intertidal ecology. 

.-
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23.c.12 Potential Use of Ecological Assets 

At present considerable use of this area is made for offshore fishing . 

Small quantities of shellfish are taken, and the region is also used 

for educational purposes by the University. 

These direct uses of ecological assets are unlikely to alter , 

although there could be an increase in educational use if the area 

received reserve status. (See Report on Intertidal Reserves.) 

23.D. Cheltenham Beach 

23.D.l General Description 

Cheltenham is an attractive sandy beach fronted by private residential 

properties. The foreshore consists largely of private land with low 

retaining walls at the top of the beach. 

23.D.2 Intertidal Substrates 

There is an area of sand above the high spring tide mark. Intertidally 

there is a sloping beach of fairly coarse sand and ·shell, with 

coarser shell towards the foot of the beach. The foot of the sloping 

beach is at about low water neap, and below this there is an 

extensive sand flat which is exposed on low spring tides. On the 

sand flats there is a variation in sediment quality with coarser 

sands occurring near .the foot of the sloping beach and fine sand near 

low spring tide mark. 

23.D.3 Intertidal Flora and Invertebrate Fauna 

A few amphipods, Talorchestia ~• are found beneath dri f t algae in the 

day t ime and wander over the beach at night. On the sloping part of 

t he beach ther e i s little infauna, probably a result of the coarse 

mobile s ubstrate . 

Towar ds the f oot o f t he sloping beach near low water neap, where 

there i s often a seepage of water emerging at t he s ur f ace is a band 

cont aining a populat i on of Amphidesma a us trale . 



-

- 233 -

On the spring flat there are dense beds of Chione stutchburyi from 

close to the foot of the beach almost to the low spring tide mark. 

Found with Chione 
(c) 

Macomona liliana (c) 
Cominella glandiformis 
Cominella adspersa (a) 
Cominella maculosa (r) 
Xymene plebejus (o) 
Baryspira australis (c) 
~yionid polychaetes (c) 
Notomastus zeylanicus (c) 

Towards low water spring beyond the dense Chione beds the substrate 

consists of fine clean sand. 
Struthiolaria vermis (o) 
Struthiolaria papulosa (r) 
Pervicacia tristis (c) 
Macomona liliana (c) 
Angulus gaimardi (c) 
Dosinea subrosea (c) 
Myadora striata (c) 
Pontophilus australis (c) 
Ovalipes punctatus (o) 
Urechis novaezelandiae (o) 

In some areas where the substrate appears firmer 

Balanoglossus australiensis (a) 
Amphiura aster (a) 

Towards low water ther e are also patches with 

23.D.4 Fish 

Echinocardium australe (c) 
Arachnoides zelandiae (c) 
Coscinasterias calaaria (o) 

The dense beds of shellfish found on Cheltenham Beach and also the 

variety of additional infauna are probably of considerable f ood 

value t o bottom fe eding f ish such a s schnapper. 

23 . D.5 Birds 

Few birds are seen at Chelt enham except on low spring tides when 

l a r ge aggregations of red -billed and black-backed gulls feed on the 

exposed f l ats . 
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23.D.6 Edible Invertebrates 

Four species of edible bivalve shellfish are found at Cheltenham. 

There is a band of Amphidesma australe near the foot of the sloping 

beach. Individuals of this specie reach an edible size but are not 

often taken for food. 

Dense beds of Chione stutchburyi occur on the spring tide flat. 

Chione in this area shows the fastest growth rate for the Waitemata 

Harbour reaching an edible size in less than three years. At 

present these beds are exploited for food by only a small number 

of people, and it appears that the threat of pollution is responsible 

for the lack of exploitation of a greater degree. 

Two other edible shellfish, Macomona liliana, and Dosinia subrosea 

occur in low densities over wide areas of the low tidal flats. It 

is unlikely that these species are specifically sought for food. 

23.D.7 Natural Edological Changes 

There are no obvious ecological changes to be expected in this area. 

23.D.8 Ecological Interference by Man 

There has been little interference with the ecology of the area by man. 

23.D.9 Pollution 

At times there are large quantities of toilet paper residue in the 

shallow pools remaining on the low spring tide flats. The source of 

this material is not known, although it may come from the outlet on 

North Head. 

Quantities of drift material .such as plastics, wood, glass and 

vegetables accumulate on the beach, and sometimes become partly buried 

on the spring tide flat. Such material detracts f rom the visual 

a t tributes of t he ar~a but is having little ecological impact at 

present l evel s . 

23.D.10 Ecological Value 

The low t idal flat s of Cheltenham beach ar e uni que in the Waitemata 

Harbour Ecosystem. A variety of soft shore animals which is finely 

adapted to exposure and substrate conditions occurs in numbers that 

are not found el sewher e in the Harbour. 
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The rich fauna important to fish,and large beds of bivalve 

f ilter feeders are important to water quality. 

23.D.11 Improvement and protection of Ecological Assets 

Obvious improvements can be made by preventing pollution. Pollution 

by sewage is of particular importance because of the use of she llfish 

populations for food. The quality of these animals should be tested. 

23.D.12 Potential Use of Ecological A~sets 

This area at present is used to a considerable degree for educational 

purposes and collection of laboratory animals by the University of 

Auckland. Such use will continue. 

Gathering of edible shellfish will also continue - this is one of the 

best sources in the Waitemata and should not be allowed to be 

polluted. 
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AREA 24 NARRGl NECK TO TAKAPUNA 

24.1 General Description 

24.2 

24.3 

This is the most exposed shore in the Waitemata Harbour Study Area, 

with occasional easterly storms producing waves of considerable 

height in the Takapuna region. 

Foreshores consist of high sandstone cliffs south of Takapuna Beach 

and between Narrow Neck Beach and Cheltenham, with lower land behind 

the beaches. The cliffed foreshores are particularly attractive 

with fringing trees and green vegetation contrasting with exposed 

faces of white and yellow sandstone. Immediately north of Takapuna 

Beach there is a foreshore of hard basaltic larva, the top of which 

has been reclaimed for car parking. 

Much of the surrounding land is residential, although there is a 

foreshore reserve at Narrow Neck. 

Intertidal Substrates 

Within this area a variety of intertidal substrates is found. To 

the north of Takapuna Beach there are hard black basaltic larva flows. 

Cliffed areas and reefs between Takapuna and Narrow Neck and to the 

south of Narrow Neck consist of softer sandstone. Broken reefs and 

loose boulders are conunon in these regions. The beaches of Narrow 

Neck and Takapuna have clean sand sediments with small quantities 

of comminuted shell. A retaining wall faces the reserve at Narrow 

Neck while low watls front the private residences along Takapuna Beach. 

Intertidal Flora and Invertebrate Fauna 

The flora and fauna of this area are described for two basic habitat 

types: soft shores and hard shores . 

Hard Shores - H~rd shores of this area consist largely of broken 

sandstone reefs with a wide variety of niches. 

common fa una of open rock faces 
Me larapha olivera (c) 
Onchide lla nigricans (c) 
Sypharochiton pelliserpentis (c) 
Cellana radians (c) 
Cellana ornata (o) 
Lunella smaragda (c) 
Melagraphia aethiops (o) 
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Neqthais scalaris (o) 
Cominella vir,ga_ta (c) 
Lepsiella scobina (o) 
Zeacumantus subcarinatus (o) 
Modiolus neozel_anicus (a) 
Perna canaliculus (r) 
Cleidothaerus maorianus (c) 
Ostrea E.e.• (o) 
Crassostrea glomerata (o) 
Anchomasa similis (c) 
Pholadidea spathulata (c) 
Pholadidea tridens (o) 
Zelithophaga truncata (o) 
Sphaeroma quoyana (a) 
Chamaesipho columna (a) 
Elminius modestus (o) 
Elminius plicatus (c) 

Tethya aurantica (o) 
Halichondria moorei (c) 
Microciona coccinea (c) 
Pomatoceros caeruleus (c) 
Hermella spinulosa (o) 
Anthopleura aureoradiata (c) 
Isactinia olivacea (o) 

A prolific fauna is found under stones and in crevices and pholad 

holes in the sandstone rock. 
Anthopleura aureoradiata (c) 
Diadumene neozelanicus (o) 
Isactinia olivacea (o) 
Acanthochiton zelandica (c) 
Maoricrypta monoxyla (c) 
Sigapatella novaezelandiae (c) 
Risselopsis varia (c) 
Melagraphis aethiops (c) 
Notoacmea parviconoidea (a) 
Anomia walteri (c) 
Diplodonta striatula (o) 
Arthritica crassiformis (o) 
Notopaphia elegans (o) 
Protothacca crassicosta (o) 
Paphirus largillierti (o) 
Leptomya retiaria (r) 
Hiatella australis (c) 
Bankia australis (o) 
Trichomusculus barbatus (o) 
Perinereis novaehollandiea (o) 
Eulalia microphylla (c ) 
Le pidonot us jacksoni (c) 
syllid (o) 
Stylarioides parmatus (c) 
Idyanthyrsus quadricornis (o) 
Dasychone ~- (o) 
Spirorbis ~- (a) 
Hydroides norvegicus (c) 
spionid polychaetes (o) 

. - ' 
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Dendrostomum aeneus (o) 
Coelopus littoralis (c) 
bdellid mite (c) 
Styela plicatus (c) 
Watersipora cucullata (c) 
other bryozoa (c) 

Algae - The algae listed below were mainly recorded by Dellow in 

her paper 'Inter-tidal Ecology at Narrow Neck Reef, New Zealand'. 

(Pacific Science Vol. IV pp 355-374) 

High level - about mean high water 

Calothrix scopulorum 
Rhizoclonium riparium 
Enterotoorpha procera var minuta 
Lyngbya lutea 
Lophosiphonia ~ 
Microcoleus actissimus 

Mean high water level to mid tide level 

Lower Intertidal 

Sub-littoral fringe 

Gelidium pusillum 
Gelidium caulacantheum 
Ralfsia verrucosa 
Centroceras clavulatum 
Scytothamnus australis 
Splachnidium rugosum 
Pyaliella novaezelandiae 
Caulacanthus spinellis 
Bangia vermicularis 

Codium adhaerens 
Caulerpa sedoides 
Microdyction mutabile 
Symphocladia marchantioides 
Corallina officinalis 
Colpomenia sinuosa 
Laurencia botrychioides 
Laurencia thyrsifera 
Dictyota ocellata 
Derbesia novaezelandiae 

Peysonie lla atropurpurea 
Melobesia ~-
Acrosorium decumbens 
Ulva lactuca 
Carpophyllum maschalocarpum 
carpophyllum plumosum 
carpophyllum f l exuosum 
Ecklonia radiata 
Sargassum sinclairii 
Cystophora torrulosa 
Cy stophora retroflexa 
Ec tocarpus indic us 
Gloccophora kunthii 
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Takapuna Beach - soft substrate 

Pterocladia lucida 
Myriograume gattayana 
Zonaria angustata 
Cladhymenia oblongifolia 
Schzymenia novaezelandiae 
Grateloupia polymorpha 

On the upper beach, above all but the highest spring tides there is 

an area of clean white sand. Beneath drift algae, or burrowing in the 

sand about high water mark are found 

Talorchestia ~- (a) 
brown isopod (c) 

Talorchestia extends for some distance down the sloping beach where 

it is the only conman macrofaunal species. 

About low water neap where the substrate appears to be more stable, 

is the upper limit of dense beds of Amphidesma subtriangulatum, the 

tuatua. Beds of this species are in a band about 30 metres wide 

between low water neap and low water spring. Small numbers of 

Cominella adspersa are found with the Amphidesma subtriangulatum, and 

occasional Glycera ~- Ovalipes punctatus is common ·at low water mark .. 

Low tidal substrates appear extremely mobile and there is no coD111on 

macrofauna. 

Narrow Neck Beach - A seawall truncates the upper beach and drift 

material tends to be cpllected in the one small high tidal patch of 

sand near the boat ramp. Amphipods and isopods of the upper beach, 

such as those which are corranon at Takapuna, are reduced at Narrow Neck. 

Towards the foot of the sloping beach there are small numbers of 

Amphidesma subtriangulatum with the occasional Glycera ~-

In marked contrast with Takapuna Beach, there is a low spring tide 

flat at Narrow Neck. This flat supports a fauna which is similar to 

that found over large areas at a similar leve l at Cheltenham. 

Dosinea subrosea (o) 
Amphiura ~ (o ) 
Balanoglossus australiensis (a) 
Glycera ~- (c) 
haustoriid isopod (o) 

1 ' 
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24.4 Fish 
Little is known of the fish in this area. The rich fauna and flora 

of the rocky reefs are undoubtedly important sources of food for 

fish populations, and the reefs themselves important as protection 

for small species or juvenile populations. 

High density shellfish beds of Takapuna Beach may be an important 

food source to demersal feeders such as schnapper. 

24.5 Birds 

The most conunon shore feeding birds in this area are red-billed 

and black-backed gulls which are widespread when feeding at low tide. 

Oystercatchers and blue herons occasionally feed on the low tidal 

rocky reefs. 

Of the fish feeders, pied shags occur in small numbers, and there 

are often numbers of white-fronted terns and gannets feeding offshore. 

24.6 Edible Invertebrates 

The dense beds of tuatua, Amphidesma subtriangulatum on Takapuna Beach 

are exploited for food by small numbers of people. It appears that 

many local residents do not take these shellfish because they are 

frightened they are polluted. 

Small numbers of Dosinia subrosea occur on the spring tide flat at 

Narrow Neck but it is unlikely that these are taken. 

Small numbers of mussels, Perna canaliculus, and oyster-like bivalve , 

Cleidothaerus maorianus, are taken from the low tidal rocky reef s. 

24.7 Natural Ecological Changes 

There are no obvious ecological changes occurring, or expected to 

occur, in this area. 

24-.8 Ecol ogical Interference by Man 

Small areas of this shore have been altered by r ec lamation and the 

forming of r etaining wal l s . Ecological impact outside these areas 

has been negligible . 

I ... 
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24.9 Pollution 

Most pollution of this area is caused by water-borne material, either 

from the Harbour or from the more open waters to the north. 

Quantities of glass occur in rocky areas, and plastics, wood, and 

. cans accumulate near the high tide mark. The popular beach areas 

are cleaned. 

A small area near the stormwater outfall at St Leonards Point is 

polluted by sediments and what appears to be small quantities of 

oil or tar. 

24.10 Ecological Value 

The rocky reefs of this area are some of the richest and therefore 

most valuable habitats in the Waitemata Harbour ecosystem. More 

exposed conditions enable colonisation by a number of animals and 

plants that are not common in more sheltered areas, and there are 

extremely high biomasses near the low water mark of rocky areas. 

24.11 Improvement and Protection of Ecological Assets 

At present the ecology of this area is natural and healthy. Water 

quality is potentially the most important factor in maintaining this 

condition. Deteriorating water quality in terms of heavier sediment 

burdens will affect algal survival by reducing light penetration. 

Toxic pollutants will affect the larval stages of,invertebrates. 

24.12 Potential Use of Ecological Assets 

At present, direct use of the ecological assets of this area is made 

by ~ecreational fishing and shellfish gathering. Large numbers of 

small craft are launched in this area to fish in the near vicinity 

offshore. Shellfish gathering occurs at a low level be~ause large 

numbers of people believe the shellfish could be polluted. 

This area is used to a small extent for educational purposes. Many 

excellent_examples of reef and beach habitats are present, and further 

documentation of these could well lead to further educational interest. 

In the report on Intertidal Reserves, the possibility of establishing 

a reserve at St Leonarda Point is discussed. 
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AREA 25 RANGITCYfO ISLAND 

25 .l General Description 

Rangitoto Island is an almost circular ~ormant volcano. Included in 

the Waitemata Harbour Study Area is the southern part of the coastline 

from the Rangitoto Beacon in the west to the head of Islington Bay 

in the east. 

Foreshores consist of natural larva flows with extensive areas of rough 

broken rock . Vegetation is sparse over much of the foreshore apart 

from the region near Islington Bay where finer soils have formed. 

25.2 Intertidal Substrates 

Intertidal substrates consist largely of larva flows of broken rock 

and loose boulders . The shoreline is strongly indented with small 

enclosed bays sheltered by projecting reefs. In the sheltered areas 

there has been considerable accumulation of fine silts on the rocky 

surfaces. Small beaches of broken rock and shell occur in exposed 

areas. In the vicinity of Rangitoto Beacon there are a series of 

reefs and rock outcrops extending from the shore with stretches of 

firm clean sand between the rock. 

25.3 Intertidal Flora and Invertebrate Fauna 

Most of the algae listed were recorded by Carnahan, 1952, in his paper , 

'Intertidal Zonation at Rangitoto Island, New Zealand'. 

The hard rock surface of Rangitoto shores is ideal for attachment of 

sedentary species, and the broken reefs and boulders provide a wealth 

of niches which are occupied by a wide diversity of animals and plants. 

High tide l eve l - Above high tide level the rock surfaces are 

colonised by a number of lichens 

Lichina pvgmaea 
Bostrychia mixta 

About high wa ter mark wher e some sediment is present crusts of 

blue-green a lgae are common 
Calothrix scopulorum 
Lyngbya semiplena 
Phormidium ambiguum 
Osc illatoria nigroviridis 

' , .: 
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Small algae are found in shaded areas high on the shore 

Ralfsia ~-
Placoma vesiculosa 
Caloglossa leprieurii 
Catenella nipae 
Hildenbrandia protyopus 

The periwinkle, Melarapha oliveri, is common about the high water 

mark where it is found in small damp crevices. 

Below high water neap there is a variously developed barnacle zone 

with Elminius modestus in sheltered regions and Chamaesipho columna 

in more exposed areas. Common algae at this level are 

Apophloea sinclairii 
Gelidium pusillum 

Mid tide level - Between mid tide level and low water neap there is 

a well developed oyster zone, with a typical and rich assemblage of 

associated invertebrates. (See Area 23 for common species). 

Below the oysters a well developed zone of the tube work Pomatoceros 

caeruleus is formed on clean rock surfaces. 

About low water neap several algae become common 

Corallina officinalis 
Hormosira banksii 
Scytothaumus australis 
Colpomenia sinuosa 
Splachnidium rugosum 

The green algae Codium adhaerens ls found in shaded areas, while 

about low spring tide elvel and 

is well developed. 

10w a fringe of larger brown algae 

Sargassum sinclairii 
Ecklonia radiata 
carpophyllum f lexuosum 

In more exposed areas t ypical low tidal algae i nc lude : 

carpophyl l um mascha locar pum 
Carpophyllum plumosum 
Cyst ophora torrulosa 
Cystophora retr of l exa 

The low tidal f auna is simi l ar to t hat described for Area 23. 
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25 .4 Fish 
The rich fauna and flora of the intertidal zone are potentially 

important sources of food for fish populations. The proj ecting 

r eef s and larger low tidal algae provi de shelter for smaller species. 

Large numbers of people fish immediately offshore from the Rangitoto 

coast, particularly in the vicinity of the Rangitoto Beacon. Most of 

the common Harbour species occur in this area. 

25 . 5 Birds 

25.6 

Rangitoto I s land supports several nesting colonies of black-backed 

gulls from which gulls spread over the whole Harbour area. Other birds 

which feed in the intertidal ·zone include small numbers of red-billed 

gulls, blue reef herons, white-faced herons, and kingfishers. 

Fish feeders include pied shag, and occasionally little black shag, 

with Caspian tern, white-fronted tern and gannet often feeding offshore . 

Little blue penguins are often seen in the waters surrounding the 

Island and several of the offshore feeding shearwaters occasionally 

visit the area. 

Edible Invertebrates 

Rock oysters are abundant on the basalt shores of Rangitoto and are 

often taken in small quantities by boating parties. Mussels, Perna 

canaliculus, are corranon in some low tidal areas and are also taken in 

small quantities. 

Sea urchins, Evechinus chloroticus, are found in small numbers in 

the more exposed low tidal areas, but are apparently not sought for food . 

25.7 Natural Ecological Changes 

Accumulation of fine sediments is occurring in some of the shelter ed 

inlets on the southern shore of Rangitoto. Such accumulation i s 

evidently at a slow rate and resultant ecological changes due t o 

alteration of substrate nature , are also slow . 

No other nat ural ecologica l changes are expec t ed in this area. 
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25.8 Ecological Interference by Man 

25.9 

Man has caused little obvious interference with the ecology of 

this area. 

Pollution 
There is minor pollution of the high tidal strip in this area by the 

deposition of drift material, including ~imber dunnage, plastics and 

glass bottles. The ecological impact of this pollution is negligible. 

25.10 Ecological Value 
r 

The rich fauna and flora of the rocky intertidal zone of R.angitoto 

Island is of considerable vah .. e to the Waitemata Harbour ecosystem. 

Biomass and diversity of species are both high compared with other 

Harbour areas, and the ecology is in a natural and healthy state. 

25.11 Improvement and Protection of Ecological Assets 

There is no need for improvement ·or added protection of the ecological 

assets of this area. 

25.12 Potential Use of ' &:ological Assets 

Direct use is made of the ecological assets of this area by the 

gathering of shellfish for food, and recreational fishing offshore. 

Gull colonies on the Island are being studied by university degree 

candidates . 
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AREA 26 MOTUTAPU ISLAND 

The small part of the coastline of Motutapu Island which is included in the 

Waitemata Harbour Study Area extends from the causeway at Islington Bay to 

Emu Point. 

This shore has not been inspected during the ecological survey. 

Foreshores consist of soft sandstone cliffs in direct contrast to the hard 

volcanic rock of neighbouring Rangitoto. Intertidally there is a sandy 

shore towards the head of Islington Bay with sandstone outcrops and reefs 

towards Emu Point. It is expected -that the ecology of this area is in a 

natural and healthy state with a flora and fauna similar to that of the 

West Tamaki Head - Glendowie Spit region. (Area 15.D) 
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AREA 27 BROWNS ISLAND 

27.1 General Description 

27.2 

Browns Island is a small volcanic cone situated of f the entrance to 

the Tarnaki Estuary. Foreshores consist variably of cliffs and low­

lying grassed land. 

Intertidal Substrates 

There is considerable variation in the nature of the intertidal sub­

strates around the Island. In some parts, particularly on the 

southern and western sides larva flows of basalt and broken rock 

extend across the intertidal zone. ' Conglomerates of sand, shell and 

volcanic stones backed by the heat of volcanic activity occur in 

some regions. Accumulations of sand and shell form high tidal beaches 

in places and there are low tidal sand flats between the lava reefs. 

On the west and north sides of the Island foreshores consist of 

sandstone cliffs with platforms and boulder accUDllllations in the 

intertidal zone. The largest beach on the island is on the north side 

beneath a high sandstone cliff. Considerable erosion of the soft 

cliffs is occurring in some places. 

27.3 Intertidal Flora and Invertebrate Fauna 

Hard shores - The rocky reefs of the intertidal zone support a healthy 

and prolific flora and f auna which is similar to that described for 

the Takapuna r egion, (Area 24) and the Devonport r egion (Area 23.B). 

A wealth of di f fer ent habitats in the broken rock and beneath boulders 

and l edges make s this an ecologically rich area. 

27 . 4 Fish 
Strong tida l currents ebb and flow in t he vicinity of Browns Island 

and a considerable amount of r ecreational f ishing f rom small boats 

occurs in the area. The reefs extending from the Is land on t o a 

generally sandy bottom provide i deal f eeding and shel ter ar eas f or 

fish populations . 
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Birds 

Small numbers of red-billed gulls, black-backed gulls and oystercatchers 

occur on Browns Island. Blue reef herons habitually feed on the rocky 

reefs. Pied shags are common in the shallow waters around the Island 

and other fish feeders, white-fronted tern, and gannet feed offshore. 

27.6 Edible Invertebrates 

The rock oyster Crassostrea glomerata, is abundant on the hard basalt 

reefs, and is often taken in sms:11 numbers. Mussels, Perna canaliculus 

occur in small numbers on the low tidal reefs and are probably taken 

only occasionally. There is a possibility that the sea urchin, 

Evechinus chloroticus is also found in low tidal reef areas. 

On the soft shores there are small numbers of Chione stutchburyi of 

edible size, although it appears that beds of this species were once 

far 100re abundant than they are at present. It is unlikely that 

Chione is taken for food at the present time, although if beds become 

re-established exploitation would probably increase. 

27.7 Natural Ecological Changes 

27.8 

There are no predictable natural ecological changes occurring in this 

area. 

Ecological Interference by Man 

Apart from the wreckage of a small vessel on the southern side of the 

island Man has had little impact on this area. 

27.9 Pollution 

The only obvious intertidal pollution occurring in this area is by 

water-borne rubbish; glass, plastics and wood. The ecological impact 

of such pollution is negligible. 

27 .10 Ecological Value 
-The natural shores of Browns Island have considerable value because of 

t he abundance of flora and fauna they support. This prolif ic inter­

tidal life i s important to the Waitemata Harbour ecosystem because it 

i s of a type fo und only in a few parts of the study area, and is 

capable of interactions with the ecology of large surrounding areas. 
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27.11 Improvement and Protection of Ecol ogical Assets 

The intertidal ecology of Browns Island is in a healthy and natural 

state and requires neither improvement nor protection. 

27.12 Potential Use of Ecological Assets 

At present , di rect uses of the ecological assets include fishing 

around the perimeter of the Island, and small scale gathering of 

shellfish from intertidal areas. These uses are unlikely to alter, 

although there may be an increase in the exploitation of shellfish, 

particularly if Chione beds regenerate. 



- 251 -

THE WAITEMATA HARBOUR ECOSYSTEM 

In this r eport there is a discussion of 

1. The Waitemata Harbour Ecosystem. 

2. The Community Concept 

3. Natural Ecological Changes 

1. The Waitemata Harbour Ecosystem 

-

An ecosystem may be broadly defined as a biological unit within 

which there are various interactions between populations of animals 

and plants . It is reasonable,- then, to consider the Waitemata 

Harbour as one ecosystem, with the fauna and flora of different 

parts of the Harbour being able to interact through the connnon 

medium of tidal waters. The surrounding land and watershed of the 

Harbour, and particularly the foreshore, are also part of the 

Waitemata Harbour ecosystem because changes within these areas 

so often cause ecological changes within the tidal and subtidal 

regions. 

Within an ecosystem several types of interaction are possible 

between the fauna and flora of different areas. These include 

(a) Trophic interaction. 

(b) Transportation of nutrient from one area to another 

through the water . 
(c) Modification of water quality 

(d) Provision of larvae 

(a) Trophic interaction 

Trophic interac tion within an ecosystem such as the Waitemata 

ar e princ iP,~lly at the level of the larger mobile animals such 

as fish and birds which move f rom one area to another t o obtain 

_food. I f f ood becomes short in one area a feeding population 

will move to another part of the ecosyst em, thus es tablishing 

a ba l ance i n exploit a tion of sui table food r esour c es . Food 

availability i s one of t he major factors determining the 

di s tribut i on and abundance of fish and bird s . 

- .,. 
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(b) Transporta t ion o f nutrient material 

Nutrient material derived from one part of the ecosystem is 

often utilised in other parts of the same ecosystem. In the 

Waitemata Harbour large quantities of organic detritus i s 

produced in the mangrove marsh areas of the shallow Upper 

Harbour. This material is carried away by tidal currents and 

utilised in other areas by a variety of deposit and filter 

feeders . 

Warm shallow waters with reduced salinities produce different 

species of phytoplankton than are found elsewhere, and 

production in such shallow waters is often high. 

(c) Modification of Water Quality 

(d) 

Modification of water quality by natural processes in the 

Waiternata Harbour includes the deposition of water-borne silt 

in shallow upper reaches, and the potential re-oxygenation of 

oxygen-depleted waters. Such processes can have a widespread 

effect on the ecology of other areas . 

The presence of various types of planktonic fauna and flora 

and their metabolites can also influence water quality to the 

extent where distributions of sessile fauna and flora are 

affected. 

Provision of Larvae 

In the case of those animals and plants with planktonic larval 

phases the larvae to recolonise an area are seldom derived 

from that area. In this way, then, there is an interaction 

between different areas through the provision and dispersal 

of larvae. 

Insof ar as changes to the watershed area and fore shore of the 

waitemaca Harbour can have widespread inf luence on the ecology 

of- t he int er tidal and subtidal areas , these r egions mus t 

also be cons idered as par t of t he Wa i t ema t a Harbour ecosys t em. 

Several inf l uences of a l tera t i on of t hese area s a r e described 

i n t he ' Eco l ogica l Report on Harbour Waters ' and 'The Ecological 

Impact of Reclamat i on'. 
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2. The Community Conc ept 

I t will be noted from the lists of common flora and fauna presented 

in the 'Report on Intertidal Ecology' that certain animals and plants 

are usually found together. Such recurring groups are often called 

'communities 1 • 

The separate identity of a corrnnunity and the placing of a boundary 

between adjacent communities are often discussed aspects of des­

criptive ecology. The degree of ·isolation of different communities 

depends largely on the method of analysis, and some workers prefer 

to regard the situation as a continuum, rather than a number of 

, separate communities. 

The reasons for different animals and plant species being found in 

the same area are varied. In some cases there is a biological 

relationship between two or more species, e.g. 

Trophic dependance - The distribution of herbivorous animals is 

determined by the distribution of food algae. The distribution of 

predators is de~~rmined by the distribution of suitable prey. 

Commensalism - Some animal species are associated because of their 

sharing of a food resource in a co-operative manner. 

Biological modification of the environment - In many cases the 

presence of animals or plants modifies the environment making it 

more or less suitable for colonisation of other animals and plants, 

e .g. the shells of ~,nolluscs such as oysters and mussels provide 

hard surfaces for the attachment of several species of animals and 

plants. The dead shells of bivalves in soft sediment environments 

provide hard surfaces for attachment by sessile organisms, grazing 

by herbivores and egg deposition by gastropods. Algal growth 

modif i es the rock surface environment providing shelter for a 

number of smaller algae and animals. In soft sediments the burrows 

of invertebrates permit oxygenation of substrat e beneath the 

s urface ; deposit feeder s t urn over the sediments; plants provide 

organic detritus. 

Biol ogica l Compe t i t i on - Competit i on between species , particularly 

between sess i l e organi sms on hard s ubstrates, limits the distribution 
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of many species, and is one of th_e principal factors responsible 

for the zonation of intertidal organisms. 

In other cases different organisms are often found together because 

they are reacting to similar or related properties of the physical 

or chemical environment, e.g. on soft shores the distribution of 

several bivalve filter feeding molluscs is related to the sediment 

grade. The distributions of deposit feeding animals including 

polychaetes and bivalves is also related to the grade but for a 

different reason. The filter feeding animals are unable to tolerate 

sediments finer than a certain grade because finer sediment clogs 

the filtering gills, whereas the distribution of deposit feeding 

animals is determined by the nature of the food within the sediment. 

Rarely, except perhaps in cases of parasitism and conmensalism, 

and occasionally with specialised predators, is the distribution of 

an organism solely determined by the distribution of another, and 

rarely do two or more different organisms react in precisely the 

same way to physical_, chemical or biological properties of the 

environment. For the purposes -of this study of the ecology of 

the Waitemata Harbour it was considered impractical to use a 

community analysis method because of the considerable diversity of 

.. 

fauna and flora and habitat type, which has necessitated the definition 

of a large and unwieldy number of conmunities. However, the 

information on distribution and abundance of common fauna and 

flora provided in the 'Report on Intertidal Ecology' is sufficient 

to be subjected to further analysis and derivation of major 

cormnunity types. 

-- -- - - -- . .. - - - - , 
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ECOLOGICAL REPORT ON HARBOUR WATERS 

The Waitemata Harbour is a shallow, almost landlocked, extension of the 

south-western corner of the Hauraki Gulf. (Fig. 1). A typical example of a 

drowned river system, it has been considerably modified by wave and current 

action, and now contains extensive gently-shelving intertidal areas of soft 

sediment. The hydrological regime within the Harbour is varied and influences 

the distribution of both planktonic and sedentary fauna and flora. 

This report contains a description of the following 

1. The derivation of Harbour waters. 

2. Tides. 

3. Currents. 

4. Salinity. 

5. Temperature. 

6. Suspended sediment. 

7. Nutrients, including oxygen. 

8. Planktonic flora and fauna. 

9. Pollution of Harbour waters. 

This material should be considered in conjunction with the reports on 'Harbour 

Waters,' (A.H.B.) and 'Water Quality, 1 (A.R.A.) which also discuss several of 

the above parameters. 

1 . Derivation of Harbour Waters 

Oceanic water enters -the Hauraki Gulf from the north where it is moving 

slowly south-eastwards in the East Auckland Current. Oceanic waters 

are more stable in their physical and chemical properties than water 

closer to the land . Temperature and salinity variations are not as great, 

and there is the regular formation of a sunnner thermocline, usually at 

about 25 fathoms depth. This thermocline breaks up in the autumn when 

t he sur f ace waters ·cool, resulting in a mixing of the water mass to 

i sothermal conditions, and an increase in nutrient concentrations in 

the s ur-face layers. Surface t emperatures increase to seawards in both 

s ummer and win ter. 

Gulf and oceanic wa t ers mix i n a r egion be tween Cape Rodney in the west 

and Cape Colvi ll e in t he ea se. Seaward of the line between these 

capes , J. and influuncl' i s sma ll and oceanic conditions prevail. 
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Within the Gulf, t he water mass a ssumes differ ent properties. It 

becomes slightly l ess saline and usually cooler. A thermocline is 

formed in the deeper areas in summer, but in shallow areas this i s 

either temporary or not formed at all because of mixing of the wat er 

column by current and wave action. Changes in physical water properties 

r esult in changes in the planktonic flora and fauna, with corrmunities 

characteristic of the Gulf being present. 

Towards the shallow region of the Gulf, including the Waitemata Harbour, 

the changes in physical and biological water characteristics are most 

pronounced. Variations in temperature and salinity are greater than 

elsewhere and there is a marked increase in the amount of suspended 

material in the water, which decreases light penetration. No permanent 

thermocline is present, although transient thermoclines are often 

observed on hot days when surface layers of water become heated. 

2. Tides 

The f looding tidal stream sets northwards along the north-eastern coast 

of New Zealand and turns southwards into the Hauraki Gulf. Inside the 

Gulf, the tide s·ets to the south and ebbs to the north, except for 

variations caused by the numerous small islands about the entrance to 

the Waitemata Harbour. 

Water entering the Waitemata with the rising tide is derived from the 

north and east of the Harbour and flows via the Rangitoto Channel into 

the inner Harbour and Tamaki Estuary. Water from the Motuihe Channel 

to the east does not penetrate into the inner Harbour or Tamaki. 

Th e tidal cycle is semi-diurnal with a vertical range be tween l.Sm 

(minimum neaps ) and 3.Sm (max imum springs) at Queens Wharf, with a 

s lightly gr eater range towards the upper Harbour extremities . Low spring 

tides occur in mid afternoon - a f ac tor of some ecological importance -

when the sun may seriously desiccat e low tidal animals and plants. 

Tides a re important in de t ermining the zonat ion of inter tidal plants 

and a nimal s . The adaptat ion of plants and animals to restricted inter­

tidal l .eve ls r es ul t s i n the format i on of definite bands or zones, wi t h 

dif ferent spec i es dominant in each zone . This phenomenon is particularly 

we ll illustrated on t he basalt block r e taining walls in the Waitemata . 
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3. currents 

4. 

-

Within the Hauraki Gulf currents are largely generated by tidal movement. 

In the confines of the Waitemata Harbour tidal currents run at velocities 

up to 3 knots in the Rangitoto Channel, 2 knots in the narrow parts of 

the Harbour in the City region , and between 3 and 4 knots off Kauri 

Point (see Report on Harbour Water, A.H .B.). 

The construction of two tidal deflectors on the southern side of the 

Harbour has tended to deflect the tidal stream to the north with a 

probable increase in velocity. 

Strong tidal currents result in a vertically well-mixed water body in 

the outer Harbour area. Such currents are also responsible for trans­

porting large volumes of suspended material from the Upper Harbour. 

Currents are important to the flora and fauna because they transport 

fresh, nutrient-rich and food-laden water to the sed7ntary forms. They 

also remove waste products, and carry the larvae necessary for recruitment. 

Currents are also instrumental in determining the nature of the substratum, 

and thus the types •of organisms that colonise an area. Sorting action 

of moving water determines the grade of soft sediments and the degree 

of siltation on hard surfaces. Outgoing tidal currents from the Upper 

Harbour transport large quantities of fine sediment. This affects both 

planktonic and sedentary organisms. (see below) 

Salinity 

The waters of the Waitemata are variously diluted by freshwater land 

runoff. 

Three main hydrological zones may be recognised on the basis of the 

degree of salinity variation. (Fig. 2) 

A. Ar ea s s ubj ect to cons i derabl e salinity variation. 

B. Areas subj ect t o moderate salinity variation. 

c. Area s s ub j ect t o s light salinity variation. 

A. Areas subj ect to cons i derable sal i nit y var i a t i on 

These a r ea s inc l ude t he shallow rivers and c r eeks of t he Upper 

Waitema ta a nd Tamaki, part i c ularly t hose with a lar ge watershed 

area in r e lation t o i n t ertidal v~lume . 

• • • ¥/ \ t . _. 
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After heavy rain in the watershed of such areas the tidal 

salinities are rapidly reduced, r eaching minimum values at low 

tide when the fresh water is concentrated in narrow channels. 

In wet periods, salinity fluctuations over a tidal cycle in a 

particular locality are often as great as 25 p~rts per thousand. 

On calm days, and particularly in the deeper channels, there i s 

a salt wedge effect, with the incoming tidal water remaining on 

the bottom of the channel, and the l ess dense fresh water, 

' floating' on the surface . At such times a marked vertical 

stratifica tion in salinity occurs, of the order of 25 parts per 

thousand variation between surfa ce and bottom. In dryer periods 

there is still some stratification under calm condi tions, while 

in rough weather the water column becomes vertically mixed with 

little stratification. 

Average salinities in areas of this type are lower than in other 

areas of the Harbour, and fluctuations are greater, both from day 

to day and with the tidal cycle. The seasonal variation in 

average salinities is between approximately 25 parts per thousand 

in the winter, and 32 parts per thousand in the summer, but short 

term variations are far greater than this. 

Most conunon Harbour invertebrates show reductions in abundance 

and/or size towards the upper reaches of the Harbour, and several 

common species are absent from the most estuarine areas. Salinity 

variation is, ho~ver, only one of several factors determining 

such changes; substrate nature, the quantity of suspended material 

in the water, and the availability of food are also limiting in 

such areas . 

There is a small group of animals that is adapted to reduced salinity 

conditions and is only found in regions with marked freshwater 

dilution. 

B. Area s subj ect to moderate salinity variation 

In the deeper water of the main channel s of the Upper Harbour, and 

in t he ex t ensive Upper Harbour Basin, the salinity i s l es s variable, 

and fr eshwa t er dilut ion l ess t han in the shallow cr eeks and river s 

which r eceive Lhe land runof f direc tly. 
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After periods of h eavy rain, however, there is moderate dilution 

of the s eawater in this area. Short-term reduc tions to as low as 

15 parts per thousand may· be expect ed at low tide . 

Under calm weather conditions, stratification occurs with lower 

salinities at the surface , and a variation of up to 10 par t s per 

thousand in the water column. In rough conditions the water 

column becomes vertically mixed. 

seasonally, average sa~inity _varies between 28 parts per thousand , 

(winter) and 35 parts per thousand, (summer) although short-term 

variations are much greater than this. Fig. 3 gives average surface 

salinity data for the Westmere Reef region. 

There are no flora and fauna acclimated specifically to the salinity 

regime of this area, although it is possible that occasional low 

surface salinities may be instrumental in excluding some species, 

or reducing their numbers. 

c . Areas subject to slight salinity variations only 

Because of the cons i derable water volume of this area and the 

relatively small amount of freshwater entering the area directly, 

salinity fluctuations are only minor . 

Short term variations are dependant on rainfall in t he watershed 

of the entire Harbour. Vertical stratification is still evident, 

particularly in calm periods after heavy rain , with a variation up 

to 2 parts per 'thousand between surface and bottom being common 

in deeper areas. 

There is a noticeable seasonal variation with maximum values up 

to 36 parts per thousand in summer and minimum values down to 32 

parts per thousand in winter. 

Salini ty variations in this r egion have little apparent effect on 

tb e dis tributions of flora and f auna. 

Changing Salinity patterns 

In a harbour wi t hin a metropol itan a r ea such a s Auckla nd, t he salinity 

r eg ime might be expected t o a l ter s lightly as the sur r ounding land is 

deve l oped . Such changes wi ll ar i se t hrough a more rapi d channe lling o f 



./ 

. ..., 

- 262 -

rainfall into the Harbour and a great er contribution of fr eshwater to 

the Harbour from the Wat ershed. Major stormwater outlets will be located 

in areas where there was previously little freshwater influence, and 

the quality of the stormwater will probably deteriorat e . 

An increase in the quantity of freshwater released into the Harbour may 

have some local effect in the outfall area but will have no major 

ecological impact. The release of stornMater subtidally would minimise 

local effects. 

Of greater concern is the quality of stornMater effluents. Water with 

heavy sediment loads and high organic content poses a threat to the 

ecology of large areas, particula1:ly in sheltered regions with fine 

natural substrates . (see Pollution Report) 

5. Water Temperature 

Seawater temperatures in the Harbour Study Area have an annual range 

between extremes of 9°c in winter and 25°c in summer. The temperature 

curve for surface water at Westmere during 1968-1971 is given in Fig. 4. 

The annual range of seawater temperature in the Harbour is greater than 

that in the Gulf, with Harbour waters being colder in winter and warmer 

in swmner. Gulf··waters are cooler than oceanic waters in both sunmer 

and winter. 

There is also a tendency towards higher summer temperatures and lower 

winter temperatures towards the head of the Harbour. This is largely 

caused by the heating effect of exposed intertidal flats on the incoming 

water in summer, and their cooling effect in winter. Incoming tidal 

b h d h 5°c by hi ff d water may e eate more t an t s e ect an on a cool morning 

in winter temperatures as low as s0 c have been recorded. Local 

variations may also be caused by freshwater inflow which is usually 

cooler than seawater. 

A daily va~iation in water t emperature also occurs. On sunny days 

t he t emperature increase s 2° or 3°c during the day, r ea ching a max imum 

at about 4 p.m. and falling again during the night to a minimum a t 

4 a.m. In calm conditions ther e may be a t emporary temperature 

s trat i fica t'ion with a t hermoc l i ne f orming a t 1 or 2 me tres depth and 

··--. - --- -, \ ,, 
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0 
surface wate rs reaching a t empe ra t ure up to 5 C warmer than those 

beneath. The cooling effects of evaporation may cool s urface waters 

up to 2°c on windy days . 

There is litt l e evidence of any limiting effect on flora and fauna 

distributions imposed by temperature variations other than the 

occasional mortality of mangroves when sub j ected to frosts. 

It is also possible that some of the occasional mass mortalities of 

intertidal invertebrates is caused by exceptionally high or low temper­

atures when an area is exposed. 

Increases in water temperature from hot water effluents can result in 

the replacement of normal f a una by those adapted to warmer water, or 

an increase in growth rates of common p l ants and animals, dependant on 

the degree of heating. At present there are no significant heated 

water effluents re l eased into the Waiternata Ha rbour and no obvious 

ecological impact. The Otara Power generating station is not yet work ing 

at full capacity, however, and may have some effect in the future . 

A survey of the ecology of the area of the heated water outfall from the 

New Plymouth power station has been connnissioned by the D.S . I.R. This 

may indicate the nature of the effects of increased water temperature 

on some local invertebrates and a l gae . 

Suspended Sediment 

Considerable quantities of fine inorganic silts and clays are con-

tributed to Harbour waters via freshwater runoff. I · d n consi ering water 
properties determined by the quantities of suspended sediment, it is 

useful to describe the Harbour in three areas as was done for the 

description of salinity variation. (Fig. 2) 

A. Areas with large quantities o f suspended sediment . 

B. Areas with moderate quantities of suspended sediment. 

c. Areas with small quantities of suspended sediment. 

-- ; , 
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Areas A 

Most sediment i s derived from land runoff, although some is put into 

suspension by wave and current action. The areas with highest sediment 

loads are generally the shallow creeks and rivers of the upper 

Waitemata and Tamaki which receive freshwater runoff directly, and 

also have large areas of soft substrate which is easily suspended in 

periods of rough weather. 

In such areas the water is often dirty, particularly during periods 

of heavy rain when freshwater flow is increased. The water is only 

clear in calm dry spells, on the incoming tide . 

When the weather is calm con&iderable deposition of fine sediments 

occurs in these areas through a variety of physical and chemical 

processes . Such deposited sediment is derived directly from the land 

and also from current-bourne material . In rough periods some of this 

may be re-suspended and carried elsewhere. 

----

Areas B 

In these areas the water is often discoloured with suspended sediment, 

particularly on the outgoing tide after periods of heavy rain. Local 

creeks within this region also contribute large quantities of sediment 

to the Harbour water, e. g . the creek at Barry's Point, Cox's Creek, 

and stormwater drains at Chelsea, in the Wharf area, and at Okahu Point. 

However, the water mass in these areas is generally cleaner than that 

of Area s A. In calm dry periods the water is quite clear, particularly 

on the incoming tide. Active sediment deposition is restricted to the 

sheltered areas with little current. 

Ther e ar e often sharp discontinuities between different water masses 

in this area, these be ing ea s ily distinguished by the different 

quantities of su.spended sediment . 

Ar ea C 

The wa t er in Area C i s cleaner with r e spect to s ediment content than 

that of the othe r ar ea s . The r e are , however, several local source s of 

cons iderabl e quant ities o f sus pe nded sediment such as stormwater drains 

a nd Lhe Mi l fo rd Crv~k. 

Shar p discontinu i t i. •s a r e also cqmmon in this area - usually be tween 

wa t er derived f r om th e Harbour area on t he outgoing tide and the cleaner, 

incoming Cul f water, 
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Effects of suspended sediment on flora and fauna 

Water-bourne sediments have considerable influence on the di s tributions of 

flora and fauna. In most cases high sediment concentrations means a 

r e striction in distribution and size of organisms. 

High sediment loads reduce light penetration through the water and res t rict 

the depth distribution of algae to areas close to the surface. The depth 

at which photosynthesis by phytoplankton may take place is also affected. 

Filter feeding animals are unable to cope with large quantities of suspended 

inorganic material which they cannot utilise and must expend energy 

rejecting. Heavy sediment load results in reduced size and eventual~y 

absence of many spec·ies. 

Effects on flora and fauna by modifying substrates 

Deposition of fine sediments affects the distribution of organisms in 

several ways. 

1. Making a rock surface unsuited for attachment. Thin layers of 

fine sediments over a hard surface prevent the attachment of 

algae, grazing animal~, and sedentary filter feeders. 

2. Smothering attached animals. Sedentary animals are often smothered 

in areas of the Upper Harbour where there has been deposition of 

fine sediments on previously hard substrates. 

3. changing the nature of the substratum in soft bottom areas. 

Many soft shore dwellers are restricted in distribution by certain 

sediment characteristics. The deposition of fine sediments on the 

surface can radically alter sediment properties and result in 

the disappearance of some invertebrate species. 

4. Smothering of bottom dwellers. 

In some shallow p~otected areas the deposition of fine sediments 

has occurred on such a scale as to destroy the previously healthy 

inver tebrate communities by smothering them. 

5 . Fine sediments of t he t ype be ing depos i ted f rom the wat er are 

we ll s uited to t he r etention of f ore i gn matt er such as organic 

mater i al and other pollutants because of t h eir large surface 
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area and other physical and chemical proper ties, which enable a 

variety of r eactions to occur , r esulting eventually in considerable 

further modification of the sediment nature. 

Sourc es of sediment contributed to Harbour waters 

In view of the serious impact of fine sediments, both in the water, and 

when deposited on the bottom, on the ecology of the Waitemata, the sources 

of sediment are discussed . 

An attempt has been made below to list the major types of land us e in the 

Harbour watershed, together with an estimate of the relationship between these 

in terms of their contribution of sediment to Harbour waters. 

Sediment contribution per unit area. (increasing order) 

1. Bush. 

2. Developed farmland. 

3. Developed suburban. 

4. Developed urban. 

5. Land in the process of being developed. 

6. Reclamation . 

Discussion 

( 1) Bush 

Freshwater flows from bush areas are usually clear and contain little 

suspended sediment even after heavy rainfall. At present, the 

r emaining areas of bush in the Waitemata watershed are on steep 

land - land which is most prone to erosion if developed. 

( 2 ) Developed farmland 

..,_ 

Water derived f rom f armland contains some suspended material, part­

icularly during winter when races and other areas become muddy with 

animal activity . In a deve loped and efficiently managed farm area , 

however, there i s relatively little sediment contribution to the 

Harbour . 

Little can be done to r educe the contribution of sediment from well­

run farmland. No waste products should be permitted to enter 

Harbour water s . 
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(3 ) Developed suburban 

Water from such areas is usually channelled through stortTMater drains 

to the Harbour or a natural water course. A large proportion of the 

total area of such regions is road or roof and water r e t ention is 

considerably reduced. Runoff from such regions is greater per unit 

area with the same amount of rainfall than from areas of types 1 and 

2 above. The pattern of flow is also different, with a more rapid 

rise and fall, compared with a protracted flow from areas of types 1 

and 2. 

Sediments from suburban areas are derived from soils and material 

deposited on hard surfaces of roofs and roads. Considerable 

quantities of organic material . from fallen leaves may also be derived 

from such areas. 

There is little that can be done to reduce sediment contributions 

from such areas other than the regular upkeep of streets with collection 

of organic leaves and rubbish wher·e possible. 

(4) Developed Urban 

In such areas the land is almost entirely covered with impervious 

materials. Rainfall is drained extremely rapidly into the Harbour and 

carries any material deposited on the hard surfaces. 

Sedimentary material from such areas probably contains a variety of 

substances, some of which - greases, oils and rubber - are potentially 

harmful to the ecology of the Harbour. 

Little can be done to reduce the contribution from such areas. 

(5) Land in the process of being developed 

The contribution of sediment from such areas is both spectacular and 

damaging . After on.~ downpour on the North Shore half an inch of s il t 

and clay was deposited over several thousand square yards of inter­

tidal area in one tide - all derived from one subdivision on a fairly 

s t eep slope . 

Cont ribution of sediment f rom area s tha t ar e being devel oped can be 

easily reduced . Present s ubdivis ion prac t ise should be examined, 
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part i c ularly t hat of r emoving topsoil, landscaping large areas , 

and t hen l eaving bare clay exposed for long periods . The rapid 

replacement of topsoil and planting of a fast- growing grass or 

other vegetation would r educ e s ediment flow from such area s 

considerably. 

Reclamation 

Sediment is derived from intertidal reclamations by erosion of the 

outer perimeter and surface runoff. 

Contribution of sediment to the Harbour from reclamations could 

be minimised by efficient development in facing the reclamation 

with stone, compacting fill, and planting vegetation as soon as 

is practicable. (See report on 'The Ecological Impact of 

Reclamations') 

Nutrients, including oxygen 

Table 1 gives the concentrations of common nutrient ions at Princes 

Wharf during 1963 (Slinn,1968). Figures given are monthly means 

for weekly samples taken at 1300 hours. 

Further nutrient data from Harger, (1963) is given in Table 2. 

Harger (1963) showed that percentage oxygen saturation at the naval 

paint raft averaged between 85% and 95% with ex tremes of 130% and 

72% for weekly samples 1959-1963. 

Further data on ~utrients and oxygen concentrations of Harbour waters 

will be presented in the Water Quality Report. (A.R.A.) 

- , 

-
' 
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Table 1 - Nutrients ug-at./1. Monthly means a t 
Princes Wharf . ( f rom Slinn, 1968) 

Component Jan. Feb. Mar . Apr. May June July Aug. Sep. Oct. 

0 
Temp ( C) 21.7 22.5 20.8 18.5 15.8 13. 9 12.3 12.2 14.2 16 .1 

Salinity 
(%) 34.52 34.95 35.14 34.29 34.38 33.15 32.75 33.31 33.28 33.90 

Nitrate 0.7 1.0 1.1 2.5 2.1 2.7 1.2 1.0 1.2 0.6 

Nitrite 0.09 0.10 0.19 0.24 0.24 0.23 0.24 0.19 0.15 0.11 

Phosphate 0.54 0.58 0. 63 0.69 0.58 0.55 0.47 0.46 0.45 0.41 

Silicate 4.5 6.6 11.6 12.5 9.6 11.9 17.1 13.9 11.8 9 . 0 

Table 2 - Nutrients ppm (Harger) 

Date N02 N03 
Si P04 PH 

0 Time Sample Time of Temp. C 
Taken High 

Water 

26/6/63 0.003 0 . 060 0.10 0.06 8.4 13.0 10.45 a.m. 11.16 a.m. 

3/7 /63 0.000 0.070 0.00 0.04 8.2 12.2 2.30 p.m. 5.08 p.m. 

16/7 /63 0.000 0.500 0.00 0.07 8.3 12.2 10. 45 a.m. 3 . 02 p.m. 

30/7 /63 0.001 0.090 o.oo 0.00 8.2 12.2 11.30 a.m. 2.30 p .m. 

28/8/63 0.020 0.001 0.04 0.00 8.4 14.4 11.45 a.m. 1.46 p.m. 

8. Planktonic Flora and Fauna 

Nov. Dec. 

17.2 18. 9 

34 . 86 34. 85 

0.4 0 . 8 

0.09 0 .14 

0.40 0.45 

10 . 4 8.1 

Height of 
High 

Water 

10.5 

9.0 

10.0 

8.0 

8.9 

Of the flora and fauna living naturally in the water and not attached in 

any way, the fish are the group most widely known and utilised. Fish 

are mobile and able to avoid unsuitable environmental conditions. 

Several parameters of the water mass are likely to a f fect fish di st ­

ributions . 

sa l inity : Some spec ies are intolerant of substantially r educed 

sa linit i es, al t hough ot her assoc iated f ac tors such a s i ncr eased sedi ment 

load, and f ood ava i l abi lity are probably more impor tant i n l imiting 

their distr i bu tion . 
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Suspended Sediment: Many fish are known to avoid areas with large 

quantities of suspended material in the water. Sediment interferes 

with vision and olfactory senses, and in extreme cases reduces the 

efficiency of gills. 

Temperature fluctuations: Temperature variation in the Study Ar ea 

is probably not an important factor in determining distribution of 

fish species, although prolonged heating or cooling is a potential 

source of change. 

Oxygen reduction: Localised areas show sufficient reduction in oxygen 

concentration to preclude fish for short periods, and distress them 

for longer periods . Data from these areas will be presented in the 

'Water Quality Report' . (A.R.A.) 

pH Alteration: Fish are particularly sensitive to pH changes. 

There is no apparent large-scale alteration of pH in the Waitemata 

at present (Data is given in Water· Quality Report). 

Available food: Many fish rely on invertebrates from the Harbour bed 

for food. In areas wherf these invertebrates have been reduced by 

pollution or sedimentation, the distribution and abundance of fish 

species will be adversely affected. 

Truly planktonic species 

Unlike the fish truly planktonic species have only limited powers of 

movement and are esseatially carried by the currents. Thus they 

cannot avoid unsuitable areas and are particularly susceptible to 

deterioration of water quality. 

Harbour plankton varies from that of the more open waters of t he Gul f . 

Species tolerant of , or adapted to, the fluctuations in salinity and 

ot her Harbour condi-tions are pres ent. 

Planktonic flora 

Litt l e i s known of t he planktonic f lora of the Harbour. Ther e i s a 

sea son.al cyc l e of abundance which i s probably r e l ated to cyc l e s i n the 

concentra tion of nu t rient i ons a nd wa ter tempera t ure . (Fi g . 5) 

Phytop l ankton are variousl y a ffected by t he factors listed above a s 
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a ffec ting f i sh, a nd ar e pa rticularly a ffec ted by the quantity of 

s uspendeJ ma teria l in the wa t er which de t enmines light penetration 

and t he volume of wat er in which plants can photosynthesize. 

Planktonic fauna 

The most conspicuous zooplankton are the larger jeliyfish , c t enophor es 

and salps. The corranon j e llyf ish Aure lia aurita is present f or much of 

the year and increases in size through the summer and winter. 

A fauna of smaller crus tacea , characteristic of inner Gulf and Harbour 

waters , is pre sent , as well a s the larvae of many of the invertebrate s 

found on Harbour shore s. 

Again the increase in sediment is probably the most important factor 

affecting the survival of these animals and their abundance, part­

icularly in the upper Harbour. Many rely on delicate filtering 

mechanisms which are easily clogged by suspended material with reduction 

in feeding efficiency. 

9. Pollution of Harbour Waters 

Pollution of t he Harbour Study Area is dealt with in the Pollution 

Report and als o in the Wat er Quality Report. (A.R.A.) 
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FISH OF THE WAITEMATA HARBOUR 

The common fish found in the waters of the Wait emata Harbour Study Area 

are listed below, followed by a brief description of their abundance, 

distribution within the Harbour Study Area, and behaviour. Additiona l 

information on the exploitation of fish species for apart or food i s 

provided. 

A brief discussion describes some of the interactions that are occurring 

between fish populations and a changing Harbour environment. 

Common fish of the Waitemata Hartour Study Area 

Schnapper 
John Dory 
Kahawai 
Kingfish (Yellowtail) 
Koheru 
Barracouta 
Piper 
Yellow-eyed Mullet 
Grey Mullet 
Blue Maomao 
Paketi 
Banded Parrot Fish 
Parore 
Red Maki 
Blue Cod 
Marblefish 
Hiwihiwi 
Drmmner 
Butterfish 

Schnapp er 

Stargazer 
Gurnard 
Seahorse 
Eel 
Tommy Cod Acanthoclinus guadridactylus 
Acentrogobius lentiginosus 
Forsterygion nigripenne 
Whitebait Galaxias attenuatus 
Retropinna ~-
Argentea ~-
Yellow-bellied Flounder 
Common Sole 
Dab 
Plaice 
Short-tailed Sting Ray 
Eagle Ray 
Bronze Whaler 
Hammer Head Shark 
Dogfish 
School Shark 

The schnapper is the ioost widely sought eating fish found in the study area . 

It is found throughout the area in all seasons, with a possible incr eased 

abundance of larger specimens in the spring and autumn . Specimens over 

5 kg in weight are occasionally taken, but the majority are between 0.5 and 

1.5 kg wit h many under the minimum legal l ength of 10 inche s. 

Schnapper are demer sal feeder s and consume a l ar ge variety of invertebrates 

and occa sionally small f ish. Within the Harbour f ood inc ludes bivalves, 

gas t ropods, chit?ns , echinoderms, polychae t es, crabs and fishes . Larger 

specimens f eed on t he bivalves Chione stutchburyi and Amphidesma australe, 

_.. I 
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coming into the intertidal r egion with high night tides. Shallow pits are 

l ef t in the subs trate wher e the schnapper have excavated the shellfish. 

Schnapper caught in the Upper Harbour have normally been f eeding almost 

exclus ive ly on crabs - Helice crassa and Hemiplax hirtipes which are t aken 

from the soft intertidal flats. 

Recreational fishing for schnapper is usually with a rod and l ine or handline, 

with attached sinker and fish or shellfish bait. Large numbers of people 

fish from the shore with casting rods and handlines. When fishing f rom a 

boat the boat is normally anchored or drifting slowly. 

Although the schnapper does not spawn in the Harbour juveniles occur in 

large numbers. The rich invertebrate fauna of the ex tensive mudflats of 

the Upper Harbour provide a valuable food supply for these fish . 

John Dory 

Occurring only occasionally in small numbers in the Harbour Study Area, this 

fish may be taken when line fishing. Specimens are usually between 0.5 and 

1.5 kg, occasionally larger, and are found around rocky reefs and foul 

ground, or near wharves. 

Trevalli 

Trevalli are most common in the Outer and Middle Harbours but at times they 

penetrate the shallow reaches of the Upper Harbour. Larger specimens of 

this species - up to 3 kg - often occur individually or in small groups, 

while young fish occur in schools. 

Trevalli are pelagic feed ers in deep water areas, but in shallow waters such 

as the Waitemata Harbour, the juveniles more of ten consume a wide variety 

of small benthic invertebrates, including crabs, polychaetes , and smal l 

molluscs . From mid-water and surface waters, larger zooplankton are taken. 

Large trevalli f eed mainly on benthic organisms in the Waitemata Harbour , 

and occasionally dig in intertidal sand flats for bivalves such as Chione 

s tutchburyi and Amphid esma australe . 

Tr eval li are often caught on lines by small boat and shor e f i sher men. 

They are not usua lly eaten but are a f avoured bait for schna pper and other 

fish . 
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Kahawai 

Kahawai are present in the Harbour for the whole year but are particularly 

abundant in the spring when large schools of small specimens are oft en 

feeding near the surface. Specimens of up to 5 lb may be taken, with fi sh 

of this size occurring individually or in small groups. Smaller fish, 

between 0.5 and 1.5 kg are more cotmnon, and it is fish of this size range 

that are often seen schooling on the surface, 

Whereas larger kahawai feed almost exclusively on fish , the smaller specimens 

feed on a wide variety of pelagic and benthic invertebrates, including crabs, 

polychaetes, shrimps, molluscs and isopods, 

Kahawai are caught both for sport, on very light lines, and for consumption , 

on heavier gear. Trolling lures is a conunon method of fishing for surface 

schooling fish, and they are also taken on baited lines fishing near the 

bottom. Small fish may be baked or steamed, whereas larger specimens may 

be smoked. 

Kingfish 

Kingfish are found throughout the Harbour in all seasons. They usually occur 

in small schools of three to fifteen fish, with the individuals in a school 

normally being of similar size. Large individuals of up to 25 kg occur 

occasionally. 

Kingfish are piscivores and within the Harbour Study Area feed mainly on 

yellow-eyed mullet, koher u, and kahawai. Feeding activity is often indicated 

by splashes and disturbances of the surface, sometimes in very shallow water. 

Kingfish appear inquisitive and often approach boats and wharves. They may 

be caught on baited lines or with moving lures. 

Koheru 

Koheru occur throughout the Harbour in all seasons. They are particularly 

abundant in the proximity of wharf lights at night, where they wait in the 

she lter of t he wharf for food organisms to be swept towards them by tidal 

currents. 

Koheru are pelagic feeder s , and consume large zooplankton organisms, juvenile 

fish such as sme l t and whitebait, and occasionally benthic organisms. They 

may reach a length in exces s of 40 cm and a weight of up to 1 kg, but 

H.arbou~ pop~lations are sole ly juveniles of between 7 and 20 cm in length. 
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Koheru are often caught from wharves both at night and in the day. At 

night they are taken with a lure made of white wool and twisted on the hook 

to r esemble a juvenile fish. In the daytime they are found near the bottom 

and take bait of fish or shellfish. Larger specimens may be eaten. 

Barracouta 

Barracouta occasionally occur within the Harbour Study Area. Sizes vary 

considerably but most specimens taken are between 35 and 50 cm in length . 

Barracouta are voracious fish feeders, and probably consume a variety of 

smaller fish species and juvenile fish. They are not sought but may be 

taken on baited lines or on moving lures. 

Piper 

Piper occur throughout the Harbour in surface swirraning school, but appear 

to vary considerably in abundance, They reach a maximum length of 25 cm 

but are more usually 12 to 18 cm in the Waitemata Harbour. 

Piper feed on a variety of planktonic organisms and also browse on algae 

and Zostera (sea grass) in mud flat areas. This species is considered a 

delicacy by some members of the public who obtain specimens by netting with 

beach seines. They may also be taken with a floating line and dough bait 

when fishing from the shore or from wharves. 

Yellow-eyed mullet 

The 'sprat' is one of the best known and widespread Harbour fish. It occurs 

throughout the Harbour in all seasons, usually in schools of considerable 

numb ers. 

Yellow-eyed mullet grow to 25 cm in length but in the Waitemata are usually 

much smaller than this . Small yellow-eyed mullet are caught with plastic 

traps, or nets; large~ specimens being taken on a small hook with bread 

or she ll f ish bait. The fish are often used for bait for larger f i sh. 

Ye llow-eyed mullet are omnivorous consuming a wide variety of planktonic 

and benthonic organisms . In areas with r ichly organic sediments they are 

known to ingest the sedimen t , Upper Harbour mudl fats are valuable food 

sources for this spec i es . 
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Grey Mullet 

Grey mullet migrate into the Harbour Study Area in the spring when they may 

occur in considerable numbers in the shallow reaches of the Upper Harbour. 

Schooling fish are usually between 30 and 40 cm in length but individuals 

may be considerably larger. 

Grey mullet feed on small invertebrates and organic detritus which they 

obtain from soft sediment areas by sifting the sediments with their 

specialised dental apparatus. 

They are often taken by set nets and are considered good eating by some 

members of the public. 

Blue Maomao 

Juvenile blue maomao used to occur in the Waitemata Harbour in considerable 

numbers, particularly near rocky reefs and wharves in the middle and outer 

parts of the Harbour. 

It is not known if this species is still present within the Harbour Study 

Area. 

Paketi 

The paketi or spotty is one of the most common of Harbour fishes. It is 

widespread throughout the Harbour in all seasons, particularly in rocky areas 

or near wharves. Large specimens are up to 20 cm in length, but within 

the Waitemata there is an abundance of fish of smaller size between 6 and 

15 cm. 

The spotty is an omnivore, and consumes almost any invertebrates of suitable 

size, particularly small bivalves and crabs. 

Because of its abundance near wharves and its ready acceptance of fish or 

shellfish bait, this is one of the most common species taken by children 

fishing from the shore or from wharves with small rods and light lines. 

Spottys are not usually eaten, 

Banded Parrot Fish 

This spec i es is probably present in the outer Harbour. 

' j ' -
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Paror e 

Paror~ occur throughout the Harbour Study Area in large numbers . They grow 

t o 2 kg in we ight but are usually between 500 g and 1.5 kg. 

Parore are omnivores and feed mainly on weeds and rich organic growths on 

hard surfaces. Teeth marks may be seen almost up to the high water mark 

on shaded silty r e ef s in the Upper Harbour. They are also known to eat 

raw sewage and are attracted to outfalls discharging sewage. 

Parore are not fished for but are often ·taken in nets by commercial or 

pleasure fishermen seeking flatfish and other species. They are also 

occasionally taken by line fishermen, particularly near wharves. They are 

not considered good eating. 

Red Moki 

Red Moki may be present in the outer part of the Harbour Study Area in rocky 

reef regions. 

Blue Cod 

Blue cod may be present in the outer part of the Harbour Study Area , part­

icularly on foul ground and in rocky reef regions. 

Marblefish 

Marblefish may be present in the outer part of the Harbour Study Area in 

r egions of considerable algal growth on rocky shores. 

Hiwihiwi 

Hi wihiwi are probably present in the outer part of the Harbour Study Area 

in shallow water on rocky r eefs. 

Dr ummer 

Drurrnner pr obably vis i t the Harbour Study Area occa s ionally and are mos t likel y 

to be found in t he r ee f area s of the Outer Harbour. 

Butterfish 

Butter f i sh occ ur i n small numbers i n a l gal t hickets on rocky r eefs i n the 

out er Harbour . Apparently t his sough t after , algal-grazing f ish is becoming 

reduced i n number s . 
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Stargazer 

Stargazers are widespread within the Harbour particularly in the shallow 

sandy areas of the Upper Harbour, although they are not numerous . 

Specimens are usually about 30 cm in length. 

Stargazers bury themselves in the soft sandy sediments and attract prey 

organisms by exposing brilliant white flesh in the mouth region. Most 

conman prey are small crustaceans. 

Gurnard 

Gurnard are not common within the Harbour Study Area but are occasionally 

caught on lines in sandy areas of the Outer and Middle Harbour. Specimens 

are normally adults between 30 and '45 cm in length. 

Gurnard are benthic feeders in soft bottom areas and consume crabs and 

polychaetes. They may be caught on baited lines at the bottom, and are a 

good eating fish. 

Seahorse 

Seahorses were once widespread in the Outer and Middle Harbour in the 

vicinity of algae-covered rocky shores. 

is still present in the Study Area. 

Eel 

It is not known if this species 

Eels are fairly comm.on in the Harbour at times, particularly in the winter 

when they may be migrating from freshwater. 

While in the Harbour they appear to take a variety of invertebrate f ood. 

They may be caught on baited lines while fishing for other benthic species . 

Tonmy Cod (Acanthoc linus quadridactylus) 

The t ommy cod is found beneath intertidal boulders throughout the Har bour . 

It is of t en sought by children when the tide is out. Average l ength is 

10-12 cm. 

Tommy cod feed on smal l crus taceans and molluscs which are picked off 

inter t idal a l gal mats a t high tide . As the tide r ecede s t hey r et i r e t o 

a 'home ' beneath a boulder where a small volume of water will remain. 

L 



! 
I 
I: 

11 

lj 
I. 

I 
I! 
II 

-

_..,,., 

- 281 -

Acentrogobius lentiginosus 

This small sandy brown-coloured goby is extremely common in sandy areas, 

often remaining in shallow pools and streams on sand flats, wher e small 

specimens may easily be mistaken for shrimps. Large specimens r each up to 

8 cm and usually occur individually whereas juveniles occur in large number s . 

Forsterygion nigripenne 

This small fish is found beneath boulders on rocky and sandy shores. Pairs 

are usually found, and in the spring eggs are laid beneath the boulder and 

guarded by the adults. 

Forsterygion nigripenne is found throughout the Harbour but is most common 

in clean sand situations. 

Whitebait (Galaxias attenuatus) 

Whitebait migrate through the Harbour in the spring in 'runs' the timing of 

which is determined by the lunar cycle. 

Whitebait were once sought for eating and whitebait fishing was a popular 

pastime in the season. At present, however, the runs of whitebait are 

considerably reduced, and only small numbers are caught for consumption. 

Retropinna ~-

Retropinna ~- is a small fish which apparently migrates into the Harbour 

to take advantage of the food supply offered by rich detrital deposits of 

the shallow reaches of the Upper Harbour. These small fish are often mistaken 

for whitebait. 

Argentea ~-

Argentea ~- is a small fish which migrates into the Harbour to take advantage 

of the abundant fo od supply in the rich detrital deposits in the shallow 

r eaches of the Upper Harbour. These small fish are often mistaken for whitebait . 

Ye llow -bellie d Flounder 

Yel l ow-be l lied flounder are the most common f latfish in the Waitemata Harbour. 

They are found throughout the Harbour, particularly in the shallow bays and 

es tuaries of t he Upper Harbour. A large range of sizes is present , with 

juvenile s of about 1 cm long being pre sent in spring, and adults up to 45 cm 

be ing pr esent al l year. 
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Flounder feed on a variety of small invertebrates found in soft sediments. 

These include polychaetes, crabs and small molluscs. Ther e is an abundant 

supply of suitable food for flatfish in the shallow flats of the Upper 

Harbour. 

Yellow-bellied flounder are a popular food fish and are caught commercially 

by approximately four full time fisherman. Flounder netting is also a 

popular recreational pastime. 

Common Sole 

Small numbers of common sole occur in the Harbour. These are occasionally 

caught in set nets. 

Dab 

Small numbers of dab occur in the upper reaches of the Harbour. These are 

occasionally caught in set nets. 

Plaice 

Plaice are rare in the waitemata Harbour, but are occasionally caught in 

set nets. 

Short-tailed Sting Ray 

Short-tailed sting rays are common in the Harbour at times, particularly 

in the wharf area, and on Upper Harbour sand flats. Individuals reach a 

large size - in excess of ·l.5 m across and 100 kg in weight. 

Stingrays conswne a variety of soft sediment dwelling invertebrates, 

principally molluscs. They are caught on baited lines and often get caught 

in set nets. 

Eagle Ray 

Eagle rays are the most common ray in the Waitemata Harbour and occur 

throughout the Harbour in all seasons. Most specimens are less than 1 metre 

in span. 

Eagle rays appear to consume bivalve she ll f ish when feeding in the Harbour 

area, and o f t en l eave large excavations in intertidal sand f lats where they 

have been seeking Chione stutchburyi and Amphidesma australe. 

They ~y be caught on a bait ed line , and also become trapped _in set nets. 
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Bronze Whaler Shark 

Bronze whalers are common in the Hauraki Gulf in the summer and occasionally 

enter the Waitemata Harbour. They are scavengers and consume any dead 

animal flesh. It is possible that bronze whalers enter Harbour waters t o 

give birth to their young. 

Harraner Head Shark 

Harraner head sharks enter the shallow waters of the Hauraki Gulf and Firth 

of Thames to give birth to their young.· The Waitemata Harbour was probably 

once used for breeding purposes by this species. However, hammer heads, 

and sharks in general are now less common than they were previously, and it 

is unlikely that the Harbour is still used for breeding. 

Hammer heads are fish feeders and scavengers. 

Dog fish 

Dogfish are occasionally abundant in the Waitemata Harbour, particularly 

in the summer when large numbers of juveniles are present. It is not 

known if this species uses the Harbour for breeding purposes, or whether 

the juveniles migrate to the Harbour from the Gulf and the Firth of Thames. 

Dogfish consume a variety of benthic invertebrates, including crabs, 

molluscs and polychaetes. 

They are usually caught on baited lines when fishing for schnapper and 

other edible species. 

School Shark 

small numbers of school shark occur in the Harbour at times. This species 

130 Cm in l ength, and is a general scavenger and invertebrate averages 

feeder. 
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Fishes of the Waitemata Harbour Study Area 

Species 

Schnapper 

John Dory 

Trevalli 

Kahawai 

Kingfish 

Koheru 

Barracouta 

Piper 

Yellow-eyed 
Mullet 

Grey Mullet 

Blue Maomao 

Paketi 

Banded Parrot 
Fish 

Paroro 

Red Moki 

Blue Cod 

Marble fish 

Hiwihiwi 

Drummer 

Butterfish 

Stargazer 

Gurnard 

Use of 
Harbour 
f=feeding 
s=spawning 

f 

f 

f 

f 

f 

f,s? 

f 

f's? 

f,s 

f 

f 

f,s 

f,s 

f,s 

f,s 

f 

f , s? 

f,s 

f 

f , s 

f , s 

f 

• -------

Feeding 
Area 

widespread 

Outer Hbr · 

widespread 
pelagic 

Principal 
Food 

inverte­
brates 

fish 

plank tonic 
and benthic 
inverts. 

widespread fish and 
pelagic inverts. 

widespread fish 
pelagic 

widespread planktonic 
organisms 

Occupation 
p=permanent 
t=temporary 
w=winter 
s=summer 

p 

t 

t 

p 

p 

p 

Outer Hbr fish t 

widespread planktonic t 
organisms 

widespread planktonic p 
organisms 

Upper Hbr small inverts t,s 
in soft seds. 

Outer Hbr planktonic 
inverts. 

widespread benthic 
inverts. 

Outer Hbr benthic 
inverts. 

widespread algae and 
detritus 

Outer Hbr algae 

Outer Hbr benthic 
inverts. 

Outer Hbr 

Outer Hbr 

Outer Hbr 

Outer Hbr 

sand flats 

sandy 
bottom 

benthic 
inverts. 

algae 

algae 

inverts. 

benthic 
inverts. 

p 

p 

p 

p 

p 

p 

p 

p 

t 

p 

p 

t 

Population 
i=increasing 
d=cecreasing 
s=stable 

s 

d? 

d? 

s 

d? 

s 

d? 

d 

s 

s 

d 

s 

d 

s 

d 

d 

d 

d 

d 

d 

d? 

d 
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Spec i es Use o f Feeding Principal Occupation Population 
Harbour Area Food level I 

Seahorse f ,s rocky reef crustacea p d 
alga e 

Eel f widespread benthic t,m d 
inver t 9 . 

Tommy Cod f,s r ocky reef benthic p s 
inverts. 

Acentrogobius f,s widespread bent hic p s 
inverts. 

Forsterygion f,s rocky benthic p s 
areas i nverts . 

Galaxias f wa ter plank tonic t ,m d 
organisms 

Retropinna .e.E.· f,s? mudflats bent hic t d 
& mangrove inver ts. 

Ar gen tea .e.£_. f,s? mudflats benthic t d 
& mangrove i nverts 

Yellow-belli ed f,s sand and benthic p s 
Flounder mudflac:s invcrcs. 

Common Sole f sand and benthic t s? 
mudf l ats i nverts . 

Dab f,s? sand and benthic p s? 
mudf l ats inverts . 

Plaice f sand flats bent hic t s? 
inver ts . 

Short-tailed f sand flats benthic p s? 
Sting Ray inverts . 

Eagle Ray f,s? sand and benthic p s? 
mudflats inverts. 

Bronze Whaler f) s? wi despread scavenger t,s d 

Hammer Head f , s? widespread carnivore t,s d 
scavenger 

Dogfish f,s? widespread benthic t,s s 
inverts. 

School Shark f widespread benthic t d? 
invert s . & 
scavenger 

.,.. 
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Discussion 

It can be seen from the table that populations of many species of fish are 

decreasing within the Waitemata Harbour Study Area. It is dif ficult to 

assess the rates of r eduction of such populations, or whether population 

levels will stabilise at a lower level or keep falling until there are no 

individuals of a certain species remaining. There are many factors which 

may lead to reduction in fish populations and different species react in 

different ways to such factors. In some cases a definite cause may be 

attributed to the reduction of a certain species, but more usually it i s 

a combination of several factors that adversely affects fish populations. 

Some of the factors contributing to reductions in fish populations are 

(a) Reduction of spawning area 

The decrease in whitebait runs over the years may almost 

certainly be attributed to the reduction in spawning areas in 

the rivers flowing into the Waitemata. Siltation, reclamation 

and deteriorating water quality are important in the upper 

reaches of the Harbour and freshwater streams and rivers 

flowing into these areas. 

Deteriorating water quality, particularly in terms of 

increasing sediment burden is considered an important factor 

reducing the suitability of the Harbour as a spawning area. 

Other species potentially affected are the sharks, flatfish, 

Butterfish, Blue Maomao, and Red Moki. 

(b) Reduction of feeding areas 

Reduction of feeding areas may mean one or both of two things -

a physical reduction of the area available for feeding, or a 

reduction of the area in which suitable food organisms are fowid . 

The reduction in eel populations may be attributed to the reduc ­

t ion of feeding areas caused by reclamation and draining of 

wetland adjacent to the waterways l eading into the Harbour. 

Reduc tions of many of the other fi sh populat ions may be attri but ed 

to changing patterns of distribution and abundance of common 

f ood organisms . Large scale changes are described in the 

'Report on Int ert i dal Ecology.' 

II 
' 
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One of the most important and widespread changes in this respect 

has been due to the siltation of wide areas in the Upper 

Harbour changing the sediment nature and the nature of the 

flora and fauna. In this Harbour finer sediments probably 

favour the flatfish populations which have remained stable, 

but the spread of such sediment has meant the decrease in 

feeding area available to other feeders on soft sediment benthic 

invertebrates such as schnapper, gurnard, trevalli and stargazer . 

(c) Deterioration of Water Quality 

Fish are generally sensitive to impurities in water and tolerant 

of only small degrees of co~tamination. In the Waitemata 

Harbour the changing pattern of freshwater flow (see 9Ecological 

Report on Harbour Waters') and increasing sediment burden of 

tidal waters are thought to be the two factors most important 

in affecting the distribution and behaviour of fish populations. 

(d) Exploitation 

Exploitation may be a contributing factor to reduction in 

population level of some fish species, e.g. whitebait, schnapper, 

John Dory , butterfish, but it is unlikely that exploitation 

within the Harbour area is having any effect at present rates. 

Reductions in populations o~ edible species such as schnapper , 

gurnard, John Dory, and some of the pelagic species may, however, 

be due to exploitation of populations outside the Harbour area . 

(e) Noise 

The increasing volume of underwater noise caused by increasing 

water traffic may be an important factor in reducing populations 

of some fish species. It is believed that some of the pelagic 

species, including sharks, show strong aversion to certain types 

of noise generated by fast pleasure craft. 

Al t hough many of the species of Harbour fi sh are diminishing in numbers there 

i s st ill a l a r ge variety represented in Harbour waters. To preserve this 

variety of f i sh s pec i es it i s important to protect t he diversity of shor e 

t ypes and na t ura l inver tebr ate communit i e s within t he Harbour area . Control 

of e ffl uents l eading t o a r educ tion o f po llutant material, (particularly 

f ine sedimen t s ) ent ering the Harbour is i mportant in this respect, along 

wit h t he r e t ention o f nat ura l shor e line wher ever possible . 

. - • J 
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ECOLOGICAL REPORT ON BIRDS OF THE WAITEMATA HARBOUR STUDY AREA 

The conunon birds which are in some way dependent on the shores and waters of 

the Waitemata Study Area are listed below. A brief description of the 

distribution, food and behaviour of each species is given, along with a 

discussion of the interaction of the species with the human population and 

activities. 

A brief sumnary gives the main factors affecting bird populations in the 

Waitemata Harbour Study Area. 

Conunon birds of the Waitemata Harbour Study Area. 

Northern Blue Penguin 
Australian Gannet 
Black Shag 
Pied Shag 
Little Black Shag 
Little Shag 
White-faced Heron 
White Heron 
Blue Reef Heron 
Mallard Duck 
Banded Rail 
Pukeko 
Pied Oystercatcher 

Northern Blue Penguin 

Banded Dotterel 
Wrybill 
Eastern (Pacific) Bar-tailed Godwit 
Eastern Knot 
Pied Stilt 
Southern Black-backed Gull 
Red-billed Gull 

·Caspian Tern 
White-fronted tern 
Rock Pigeon 
Kingfisher 
Starling 
Giant Petrel 

This small penguin is abundant in the more open waters of the Hauraki Gulf 

and occasionally enters the outer part of the Study Area, particularly in the 

Rangitoto Island Region. It is only rarely seen inside North Head. 

Northern Blue Penguins probably roost and nest on Rangitoto Island in small 

numbers. The numbers seen within the Study Area are probably decreasing 

as a result of increased boating activity and increased use and alteration 

of shore area&. 

Australian Gannet 

The gannet is abundant in coastal waters, and occasionally enters sheltered 

harbours. Gannets are often seen in the outer part of the Study Area, and 

enter the inner part of the Harbour in prolonged periods of easterly weather 

when they fish in the channels as far as Whenuapai. 
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Food in the Harbour area probably consists of small fi sh such a s yellow-eyed 

mull e t, koheru, and small grey mullet. Numbers occurring generally within 

the Study Area are probably decreasing as a r esult of increasing water 

turbidity. Gannets require clear water to sight fish swimming near the 

surface . 

Black Shag 

Occasionally seen in the Study Area during autumn and winter this species 

is immediately conspicuous because of its large size. Small groups of birds 

are seen most frequently in the Glendowie Spit and Te Atatu regions, when 

they rest on sandbanks at low tide . 

Black Shags are probably piscivores, and are known to eat large quantities 

of eels in inland areas. This species appears to be extremely sensitive to 

the close proximity of human populations and activity . Presence within the 

Harbour Study Area will probably decrease with increasing development. 

Pied Shag 

Pied shags are common throughout the Study Area , and are particularly abund­

ant in the tidal creeks of the Upper Harbour, where they are often seen 

fishing in the water or resting on the banks . 

Food consists of small f ish - i n Upper Harbour areas mainly flatfish and 

yellow - eyed mullet; in the Outer Harbour a variety of small fish are probably 

t aken. 

Pied Shags are tolera nt of the close proximity of human populations and 

activity , and numbers are probably fair l y stable . Roos ts and nest i ng colonies 

a r e commonly s ituated in t a ll trees adjacent to the Harbour shore . 

Litt l e Black Shag 

This spec i e s is mo s t corrnnon i n winter when l a r ge f locks may be seen f l yi ng 

in formation , or resting or feeding in t he Study Area . Up to 150 birds occur 

in a s ingl e f lock , and when feeding, i ndividua l s in t he flock co -operate , 

wi th the whole f lock diving a nd sur fac i ng simul taneously. 

Large winter visit ing f locks fe ed over much of the Harbour. Ther e a lso 

appear to be small r es ident populations which ar e most often fo und i n the 

upper r each es of t he Harhour in area s s uch as t he Whau River, Hellyers 

Creek, and towards Riv er head . 
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Food consists mainly of fish such as yellow-eyed mulle t and small flatfish. 

Littl e Black Shags appear fairly tolerant of human populations and activity, 

and at present numbers appear stable . 

Little Shag 

Little Shags occur in small numbers, and are spread throughout the Upper 

Harbour where they are most often seen resting and drying their wings on the 

banks of tidal creeks at low tide. 

Food is probably mainly fish. 

Populations appear to be stable at present, and this species seems to be 

unaffected by changes caused by human activities. 

'White-faced Heron 

-

The White-faced heron is common, particularly on the extensive sheltered sand 

and mud flats of the Upper Harbour area. They are normally seen in pairs 

or singly, with individuals spread over the intertidal area. 

Food consists of larger crustacea such as the crabs, Helice crassa and 

Hemiplax hirtipes, and the snapping shrimp, Alpheus ~- and the herons 

utilise the abundant supplies of these species found in mangrove swamps. 

White-faced herons roost and nest in large trees, often at some distance 

from the water. They are tolerant of human activity and numbers appear 

to be increasing rapidly. 

White Heron 

Whit e herons are seen only rarely in the Waitemata Harbour Study Area. 

The Pollen Island - Waterview Inlet region is where they are 100st of ten 

seen, but individuals are also seen elsewhere. They appear to stay in t he 

area only to f eed for shor t periods bef ore departing. 

Blue Reef Heron 

Only small number s of this speci es occ ur in the Study Area, and they are 

mos t common on t he rocky reefs of t he Outer Harbour , wher e t hey occur s ingly 

or in pairs . 
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Food consists of small crustacea and fish, normally taken from rocky reef 

areas, but occasionally from pools and tidal streams in sandy areas. 

Blue Reef Herons roost and nest in secluded cliff areas. They are 

extremely sensitive to the presence of human populations and activities, 

and are apparently decreasing in numbers. 

Mallard Duck 

Mallard ducks are common in some of the. tidal creeks of the Upper Harbour 

particularly in the Whau Creek, and also in Meola and Motions Creeks and 

the Tamaki Estuary. 

In such areas the ducks are apparently feeding on rich organic detrital 

material deposited on the bottom sediments. They are tolerant of the 

close proximity of human activity and are probably relatively stable in 

numbers, although the availability of suitable nesting areas is probably 

being reduced. 

Banded Rail 

Banded Rails are occasionally sighted in areas fringing mangrove marshes. 

Nests are located in scrubby areas adjacent to mangrove marsh. 

This species is uncommon at present, and numbers are likely to decrease 

as suitable habitat is altered. 

Pukeko 

The Pukeko is common in some parts of the Upper Harbour, particularly in 

swampy r egions with mangrove in the intertidal. 

This species is tolerant of the close proximity of human populations and 

deve lopment, but because of a reduction of suitable habitat area, numbers 

are probably decreasing. 

Pied Oys t ercatcher 

This s pecies feeds both on rocky r eefs and on sandy f lats. It i s most o f t en 

seen along t he Tamaki Dr i ve shore be tween Okahu Bay and St He liers Bay, and 

in t he ent ranc e a r ea to t he Tamaki Es tuary, including the Glendowie Spit . 
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Oystercatchers normally occur in small groups of up to 20 birds. They feed 

at low water on a variety of molluscs on hard shores, and on polychaetes 

and bivalves in soft shore areas. 

This species shows little tolerance of the close proximity of human habitation 

or activity. Numbers are probably decreasing in the Study Area. 

Banded Dotterel 

This species occurs seasonally in winter; in some numbers on shelly and 

sandy areas, particularly in the entrance area of the Tamaki Estuary where 

there are extensive flats at Farm Cove and Glendowie Spit. 

They feed actively at low tide, probably on small crustacea and polychaetes. 

Individuals spread over wide areas of intertidal flats. 

These birds favour remote open areas, and appear intolerant of the close 

proximity of human development or activi~y. Population levels are probably 

fairly stable at present. 

Wrybill 

Occurring in small numbers in the winter months, particulaly in the entrance 

area of the Tamaki Estuary on the Glendowie Spit. 

Feed on open sand flats, probably on small crustacea - amphipods and isopods. 

Require remote areas for feeding and roosting. The numbers wintering in 

the Study Area are probably decreasing. 

Eastern (Pacific) Bar-tailed Godwit 

Godwits occur in the Study Area in considerable numbers in the summer, 

(October to March), and migrate back to Siberia or North-western America 

in the winter. 

The largest concent rations occur on the open flats near the entrance to 

the Tamaki Estuary. Godwit s f eed at low water by probing in the subs trate 

with the i r long slender bi ll. Pr incipal f ood organisms appear to be small 

crustacea and polychaetes . 

Godwits r equire remote area s f or roos ting and feeding, and with the increase 

of human ac tivity and dearea se of suitably reirote roosting areas, numbers 

will probably decr ease . 

.... ... ...t, 
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East ern Knot 

Knots often occur with Godwits and have a similar distribution within the 

Study Area, These birds are also migratory from Siberia and North-wes t e r n 

America. 

Knots also require remote feeding and roosting areas, and appear to be 

restricted in distribution to the extensive flats of the entrance area of 

the Tamaki Estuary, particularly surrounding Glendowie Spit. 

Numbers will probably decrease as shoreline and water activity increase. 

Pied Stilt 

The Pied Stilt is one of the most widespread waders in the Study Area. It 

occurs on soft shores, from the muddy inlets of the Upper Harbour to firmer 

sand flats near the Harbour entrance, and is one of the few birds which are 

common in the soft muddy intertidal environments of sheltered Upper Harbour 

areas. 

Pied Stilts feed on small crustaceans and polychaetes. They roost in 

secluded areas such as the shell bars of Pollen and Traherne Islands or 

inland in pastureland. 

Pied Stilts utilise a habitat which is little used by man. They are tolerant 

of considerable development of the shoreline, and the principal limiting 

factor in the Study Area appears to be the availability of suitable roosting 

areas. 

Southern Black-backed Gull 

Black backed gulls occur throughout the Harbour, with the large st numbers 

be ing found in r efus e disposal areas and around the wharves. 

This spec i es i s a scavenger and f eeds on any organic animal material. In 

some area s , however, the die t consists almos t sole ly of marine invertebrates, 

rartic ularly molluscs . 

Black-backed gull s are to l er a nt o f most human activ i t y and development. 

Numbe r s have increased wi t h t he ready a va ilabil ity of food in t he form o f 

or ganic wa s t es . 

J ' • 
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Roosts occur at Te Atatu (south of Harbour View Road), on the wharf sheds, 

on Rangitoto Island, and in the Upper Manukau Harbour. 

This is one of the few species that has shown an increase in numbers as 

a result of human activities. 

Red-billed Gull 

Red-billed gulls are comroon throughout the Harbour. This species obtains 

food from a variety of sources, including scavenging at rubbish tips, feeding 

on small invertebrates on sandy and rocky shores, and feeding on planktonic 

organisms in Harbour waters. 

Large aggregations are found in areas where there has been enrichment of 

soft sediments such as in Shoal Bay, where they are apparently feeding on 

small crustacea and polychaetes. 

This species is well adapted to the presence of human populations and 

numbers have probably increased considerably since the arrival of man, and 

subsequent development of the Harbour area. 

Caspian Tern 

Caspian terns are often seen in the sheltered waters of the Upper Harbour 

where they feed on fish caught by diving. 

This species rests in small aggregations of up to 26 birds at low tide, 

and commences feeding as the tide rises. Common intertidal resting 

areas at Te Atatu, north-east of Harbour View Road and at the Glendowie Spit, 

This species may have been reduced in number within the Study Area by 

increasing water turbidity which would make the sighting of fish prey more 

difficult. 

White-fronted tern 

White-fronted terns are more connnon in the open waters of the Hauraki Gulf 

than in enclosed Harbour waters. However , there appears to be a small 

resident population in the Waitemata Harbour which feeds in the Upper Harbour 

channels in the vicinity of Hobsonville and Whenuapai. Considerable 

numbers of white-fronted terns enter the Harbour occasionally in winter. 
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Food is almost solely fish, which is caught by diving. 

species taken is probably yellow-eyed mullet. 

The most common 

The numbers of this species in the Waitemata Harbour Study Area is probably 

being reduced as suitably remote roosting areas become fewer. 

Rock Pigeon 

Rock pigeons feed intertidally in several parts of the Harbour, mainly in 

shelly waterfront regions. (It is poss~ble that pigeons are merely gathering 

suitable material for their crops.) 

Kingfisher 

The kingfisher is the most conunon intertidally feeding bird of the Upper Harbour. 

It is particularly common where there are extensive mangrove marshes with 

adjacent vegetation on the shoreline. 

Food consists almost solely of crabs - Helice crassa and Hemiplax hirtipes, 

which are plucked from the surface of the mud whilst the bird is in flight. 

Kingfishers roost and nest in steep, inaccessible areas near the shore. 

Numbers have probably been reduced in some areas where the shoreline has 

been altered by human activity, but generally population levels appear to 

be stable. 

Starling 

Stalings occasionally feed in intertidal areas where food seems to consist 

almost solely of small gastropods such as Melarapha oliveri and Risselopsis 

varia. 

Giant Petrel 

Giant petrels are well known as scavengers and are often seen patrolling 

the sewage e ffluent off North Head. 

Sooty Shearwa cer 

Sooty Sh earwaters frequ ently occur in the Out e r Harbour, particularly towards 

t he Ran gitoco Ligh t. 
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They are mor e t ypically an open-water species and are abundant i n the 

Ha uraki Gul f and further north . 

Food appears to consist large ly of small pelagic fish. Number s have probabl y 

been r educed within the Harbour Study Area as a result of incr eased wa ter 

turbidity. 

Several other species of birds occasionally enter the Harbour Study Area 

particularly members of the migratory wadi ng group, and the pelagic f ish 

feeding group (petrels and shearwaters). However , when such species do 

enter the Study Area it is only in small numbers and for a short period 

of time. 

Birds of the Waitemata Harbour Study Area 

Abbreviations used in Table 

Use of Harbour f = feed i ng 
r = roosting 
n = nesting 

Occupation (period spent withi n the Harbour 

p = permanent 
t = temporary 
m = migrant 
w = winter 
s = summer 

Population l evel i = increasing 
d = decreasing 

Spec i es Use of Feedi ng Pr incipal 
Harbour Habitat Food 

Northern Bl ue f ,r ,n open water fi sh 
Penguin 

Australian f open wa ter fi sh 
Gannet 

Black Shag f , r water fish 

Pied Shag f , r,n water fish 

Little Black f ,r water fish 
Shag 

Study Area) 

Occupation Population 
Level 

p d 

t d 

t d 

p s 

t ,w s 
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Spec ies Use of Feeding Principal Occupation Population 
Level 

Little Shag f,r water fish t s 

White - f aced f,r,n i n t . sand crustacea p i 
Heron and mud 

White Heron f,r int. sand crustacea t d 
and mud a nd fish 

Blue Reef Her on f,r , n rocky reefs crustacea p d 
a nd pools and fish 

Mallard Duck f, r, n shallow r ich org . p s 
wat er sediment 

Banded Rail f, r, n mangrove small p d 
mar sh crustacea ? 

Pukeko f,r,n mangrove vegetat i on p d 
marsh 

Pi ed f,r rocky reefs molluscs m,w d 
Oyst ercatcher & c l ean sand crustacea 

Banded f,r shelly sand small m,w d 
Dottere l f l ats crustacea 

Wrybill f , r sand f l at s crustacea m,w d 
polychaetes 

Easte rn f,r sand flats crustacea m, s d 
Godwit polychaetes 

Eastern Knot f ,r sand flat s crustacea m,s d 
polychaetes 

Pied Stilt f,r mud flats & small p s 
sand flats crustacea 

Southern Bl ack- f,r,n wi de spread scavenged p s. 
backed Gull animal waste 

& gastropods 

Red -billed f,r widespread small p s 
Gull crustacea 

Caspian Tern f, r ope n water fish p d 

White-fronted f, r open wate r f i sh p d 
Tern 

Rock Pige on f she lly a nd ? t s 
gr a ve l area s 

Star ling f r ocky sh or e s small t s 
gas t ropods 

Kingfisher f ,r ,n mangrov e c r a bs p s 
marsh 

Gia n t pe t r e l [ o pen water waste t s? 
scavenger anima l 

matt e r 

Sooty [ open wa t er f ish t d 
Shea r wal e r 
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Surranary 

Several factors are important in determining distribution and abundance of 

species of birds reliant on the Waitemata Harbour Study Area. 

1. Food 

Changes in the abundance of various types of invertebrate food organisms 

may well have a limiting effect on the distributions of some local bird 

species. Widespread alteration of soft shore conmunities in the Upper 

Harbour by sedimentation has effectively destroyed the feeding grounds 

of some wading species and enabled other birds to replace them. 

The increase in organic animal wastes made available by rubbish 

tipping and waste discharge has certainly caused an increase in 

populations of Southern Black-backed Gull and Red-billed Gull. 

In the case of pelagic fish feeding birds it appears that populations 

are being reduced not as a result of less food being available, but 

because of an increase in water turbidity making the food less easily 

seen. 

2. Roosting Areas 

Most species of Harbour birds require secluded roosting areas. Some 

species are more adaptable than others to the close proximity of human 

developments and activities. The reduction of suitably secluded 

roosting sites is perhaps the most important factor instrumental in 

reducing numbers of Harbour bird species. Important roosting areas 

at present are Glendowie Spit, Pollen Island-Traherne Island, and the 

sand banks near the entrance to the Henderson Creek and in the Upper 

Harbour. 

3. Nesting a r eas 

-

M:>st bird species require more secluded areas for nesting than they 

need for roosting . Only a small number of bird species nest in the 

Waitemata Harbour Study Area, and some of these are probably under con­

siderable pre ssure as a result of the increasing rarity of suitable 

sites. 

·, .,:. 
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4 . Competition 

Competition by different species for the same r esources may be instru­

mental in controlling the size of some bird populations. However, ther e 

is no direct evidence of such a case in the Harbour Study Area. 

The table suggests that the population levels of many of the Harbour birds 

are decreasing. In most cases it appears that a combination of several 

factors is important in causing such d~creases. It is suggested that some 

of the more secluded areas used by birds for roosting purposes be 

preserved for this purpose. (See Ecological Report on Intertidal Reserves.) 
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REPORT ON EDIBLE SHELLFISH OF THE WAITEMATA HARBOUR 

The shores of the Waitemata Harbour support a number of shellfish which are 

traditional foods of the Maori and are also taken for food by large numbers 

of the Pakeha population. Generally, it can be stated that wherever an 

edible species attains sufficient size and density it is taken for food. 

The Ecological Report describes the distribution of edible shellfish within 

each of the 27 divisions of the Study Area. In this report a brief 

description of each edible species is given together with a brief discussion 

of the effects of human exploitation and natural changes on the species 

within the Study Area. 

Common edible shellfish found in the Harbour are listed below with the 

minimum size at which they are normally taken for human consumption and the 

common maximum length to which they grow in the Study Area. 

min. edible common 

.. 

length (nm) max. 1. (IIDil) 

Chione stutchburii cockle 30 40 

A111Phidesma australe pipi 50 70 

Am:ehidesma subtriangulatum tuatua 45 60 

Dosinia subrosea 40 60 

Mactra ovata trough shell 45 75 

Macomona 1 il iana wedge shell 40 65 

Perna canaliculus mussel 70 140 

Crassostrea glomerata rock oyster 50 90 

Pecten novaezelandiae scallop ,~oo 180 

Lunella smaragda cat's eye 20 35 

Amphibola crenata mud snail 20 28 

Chione stutchburyi 

Chione is one of the most popular of the edible species. It is found 

intertidally on soft shores throughout the Harbour, being excluded only from 

shores where the substrate is too soft or muddy. 

Generally, the largest individuals are found towards the entrance area to 

the Harbour about the low water mark - as at Cheltenham and on the Glendowie 

Spit - although populations of edible size occur in many areas. There is 
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a gradation in the maximum length attained dependant on the height at which 

populations occur on the shore , and the quantity of food they receive. 

Chione is not spread evenly over a shore but typically occurs in beds. Such 

beds often contain large numbers of individuals of similar size and age 

with adjacent beds having populations of different size and age. This type 

of distribution is the result of patchy recruitment which is normal for this 

species. Juveniles are often found in quit~ small beds with densities up to 

4,000 per _square metre . 

In ideal growth situations such as at Cheltenham, Chione reaches an edible 

size of 30 mm in the third year. In less suitable areas a length of 30 tillI1 

may only be reached after 5 or 6 years. 

Human exploitation has had little long term effect on Chione populations 

within the Harbour. Recruitment occurs on a satisfactory scale to maintain 

population levels; the sole effect of concentrated exploitation being to 

temporarily deplete populations in an area until subsequent recruitment again 

provides an edible population. 

Of considerable importance in reducing the total area available to Chione 

populations in the Study Area has been the alteration of substrate nature by 

the deposition of fine sediments. In several regions of the Harbour there has 

been substantial mortality of Chione populations by burial and suffocation. 

Sedimentation has undoubtedly decreased population densities over a wide area. 

Amphidesma australe 

The pipi is found both intertidally and subtidally in dense beds in regions 

with a coarse, sandy or shelly substrate. Although common in the Waitemata 

Harbour it do es not form the extensive beds of large individuals found near 

the entrance s of many northern harbours, because of the lack of a suitabl e 

s ubstrate over wide areas. Within the Harbour two distinct habitats may be 

r ecognised; first, at the foot of sloping beaches such as Che ltenham, 

Mis sion Bay, Kohimarama, and Bucklands ; and second in subtidal channel s a s on 

t he end of the Gl endowie Spit. On sloping beache s r ecruitment of A. australe 

a ppears to be constant along the beach, wher eas in subtidal areas there are 

often di s tinc t beds ba sed on areas o f suitable sub s trate. 
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Recruitment of the pipi i s variable from year to year with one or two year 

classes often being dominant in a population. In ideal growth conditions 

animals take 4 or 5 years to reach edible size. 

Human exploitation has noticeably reduced the density of pipi beds in some 

areas - notably the end of the Glendowie Spit, although it is possible that 

these will regenerate in the future. 

The deposition of fine sediments derived from land runoff has also adversely 

affected populations of this species. Complete mortality of populations is 

rare, but there has been considerable reduction in growth rates and densities 

in some areas. 

Amphidesma subtriangulatum 

Restricted in the Study Area to Takapuna and Narrow Neck beaches, this species 

is common on semi-exposed sandy shores; these two beaches being the inner 

end of the exposure spectrum tolerated by A. subtriangulatum. 

Dense beds of several hundred individuals per square metre are found between 

low water neap and low water spring at Takapuna. When the sand is exposed 

the animal is found just beneath the surface, and may often be detected by 

small depre ssions in the sand. 

Recruitment appears to be fairly regular with several year classes being 

present at the moment. A. subtriangulatum takes 3 to 4 years to attain edible 

size. 

Although the tuatua is popular for eating the populations at Takapuna do not 

appear to be heavily exploited. At present, however, most of the animal s are 

fairly small in s i ze and exploitation will probably increase as they grow. 

Exploit ation in the Study Area is unlikely to affect future recruitment 

which is probably derived from populations further to the north. 

Ther e are no predictable natural changes which will affect the populations 

of A. s ubtriangulatum in the Study Area. 

Dos inia s ubro sea 

This spec i es i s fo und only in cl ean sand at the low tide mark at Chel tenham, 

Miss ion Bay, and Kohimarama . 
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Dense beds are not formed, and in maximum concentrations individuals are 15 

to 20 cm apart. They can be det ected by siphonal marks on the surface and 

live about 15 cm down. 

Little is known of recruitment other than the fact that there are only small 

numbers of juveniles present at the moment . 

of edible size being 5 or 6 years old. 

Growth rat es are slow, animal s 

This species is selectively exploited , mainly by Maoris and Islanders who 

recognise the surface mark. This exploitation is probably having little 

effect on the total populations. 

Little i s known of the sensitivity of this species to alteration of the 

natural environment. However, the habitat is unlikely to change appreciably 

in the near future. 

Mactra ovata 

This species is widespread on the softer and muddy shores of the Harbour, 

be ing most corrmon between half tide and low tide levels in soft wet substrates. 

Occasionally Mactra is found in dense beds with the shells of individuals 

almost touching, but more usually animals are 15 to 20 cm apart. It can be 

detected by s iphonal holes in the mud, and by strong exhalant occurrents when 

covered by shallow water. Adults live 15 to 30 cm below the surface. 

Little i s known of recruitment of this species. There are few juveniles in 

the Harbour at present. Specimens of edible size are probably between three 

and six years old. 

Exploitation of this species is most intensive in areas towards the clean or 

f irm subs t rate end of its habitat spectrum, e.g. Mission Bay and Kohimarama. 

It i s probably t~ken only in small numbers from other areas , poss ibly because 

o f a lack o f knowledge ·of its abundance. Such exploitation as occurs i s 

un l i ke ly t o have any de trimental eff ect on Harbour populations. 

The number s o( Mactra have been cons iderably r educed wi thin the Har bour, 

probably a s a r esul t of subs trate changes and t he disappearance of 

Zos t era beds . 
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Macomona liliana 

Macomona is abundant on all sandy shores in the Study Area. In most 

situations it attains a maximum adult length of about 35 Tim1 and is not sought 

for food. 

Macomona lives up to 18 cm below the surface with individuals spaced out, 

usually 10-15 cm apart. A wide tidal range is tolerated with the lower limit 

being below low tide mark. Being a deposit feeder, there is no significant 

variation in size with the period of intertidal exposure. A characteristic 

'birds foot' mark is left on the surface at low tide where substrate has been 

removed by the siphon. 

Recruitment of Macomona appears regular and sufficient to maintain normal 

population levels. 

Maco100na is only taken for food from a few areas of the Outer Harbour where 

it reaches a large size - Cheltenham, Mission Bay and Kohimarama. Only small 

numbers of people selectively seek this animal. 

Macomona is unable to tolerate heavy sedimentation and has been killed in 

some areas where this has occurred. 

Perna canaliculus 

The green mussel is widespread within the Study Area, being found below low 

tide neap on any hard clean substrate. Previously occurring in bands in the 

lower part of the intertidal the mussel is now common only on shaded wharf piles 

or in regions unfrequented by the public. 

Perna is found up to about half tide level, but at that level reaches only a 

r elatively small size. The largest specimens are found about the low tide 

mark or subtidally. In suitable bottom areas the mussel occurs in several 

f a t homs of water. 

Recr ui tment on Harbour shores appears to be low, although high densities of 

young individuals often occur on submerged mooring chains or on the submerged 

par t of f loa t ing obj ects. The failure of this species to re-establish itsel f 

in any quantity in the intertidal zone is probably due to constant removal 

of t hose individual s which do se t t l e before they can modify the environment 

to suit further success ful se t t l ement. 

• J 
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In optimum growing conditions (permanently submerged) Perna attains a length 

of about 15 cm in two years. 

Perna is a popular food being taken from intertidal areas at low water and 

from sublittoral areas by diving. Constant exploitation keeps populations 

at a low level in the Harbour area . 

The distribution and abundance of Perna has also been affected by siltation 

of reefs in the Harbour - fine layers of sediment preventing s e ttlemen t at 

the larval stage. 

Crassostrea glomerata 

The rock oyster is found throughout the Study Area and occurs on any hard rock 

surface or on the roots, trunks and pneumatophores of mangroves where these 

occur at the appropriate level . This species is most abundant on the hard 

larva flows of Rangitoto, North Head and Westmere Reef, as well as on the 

constructed basalt walls in the Harbour area. Densities are reduced somewhat 

on the natural sandstone shores, the softer rock providing a less stable 

surface. In optimum conditions a solid band of oysters is formed between 

mid tide level and low water neap . 

Recruitment of Crassostrea is variable from year to year but is sufficient 

to maintain present population levels. In most areas with suitable substrate 

high densities result in reduced growth rates. Under optimum conditions the 

rock oyster may reach a length of 8 cm in two to three years. However, such 

growth rates are seldom realised in the Harbour area, the average time taken 

to reach 8 cm being about 5 years. 

Although the taking of rock oysters is forbidden by law, they are taken in 

small quantities wherever they occur. Exploitation levels at present have 

little effec t on population levels. 

Incr ea sing sedimentation in the Study Area has r e sulted in some area s becoming 

unsuitable for rock oys t er colonisation, but the greatest effect of human 

act ivity on this spec i es ha s been to incr ease the suitable area for colonisa­

Lion by th e construc tion of basalt r e taining walls along considerable lengths 

of t he Harbour forei; hore . 
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Pecten novaezelandiae 

The scallop is now almost completely absent from the Waitemata Harbour. 

Previously common on low tidal flats, a combination of the disappearance 

of Zostera, human exploitation for food, and perhaps deterioration of water 

quality have been responsible for the disappearance of this species. It 

appears unlikely that it will become re-established. 

Lunella smaragda 

The common cats-eye reaches considerable size on some of the more sheltered 

rocky shores in the Harbour. It is widespread in distribution and occurs 

below half tide level on all rocky shores. 

The largest specimens of Lunella are found in mangrove marshes where they eat 

a rich film of algae growing on the hard surfaces of trunks and pheumatophores. 

In such areas, however, the population density is fairly low. In more 

exposed open reef situations population density is much higher but the 

maximum size of individuals is much smaller. 

Recruitment of this species appears regular in open reef situations of the 

lower reaches of the Harbour, but irregular on reefs of the Upper Harbour and 

in mangrove marshes. Under average conditions a diameter of 20 mm is reached 

in about three years. 

This species is exploited by only small numbers of the human population and is 

most often taken from open reef situations of the lower region of the Harbour. 

Such exploitation has only a temporary local effect in reducing population 

density. 

Lunella is another species which has gained considerable t erritory in the 

basalt walls constructed along the foreshore. 

Amphibola crenata 

The mud snail is abundant on sheltered sand flat s of the Upper Harbour r egion 

and also a100ngs t mangrove . An altoost uni form maximum s ize of 25 nun is r eached 

with vas t number s of individuals being about that s ize . 

Recruitment of this species appear s regular and su ff icient t o maintain present 

popula t ion l eve l s . Under average condit ions a l ength of 25 mm i s r eached in 

t hree to four year s . 
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Although the Maoris used this species for food exploitation at present is 

only at a low level and is having a negligible effect on population levels. 

Amphibola is one species which may gain territory by increased sedimentation 

on Harbour flats. The mud snail is generally restricted to the upper half 

of the intertidal zone and will colonise new areas as the sediment builds 

up to that level. It is also able to utilise the environment produced by 

the spread of mangrove as a •result of sedimentation. 

Other species 

Several other species of shellfish which occur in the Study area were utilised 

in small numbers by the Maori. These included the gastropods Neothais scalaris, 

Haustrum haustorium, Alcithoe arabi~a, Penion adusta, and Cabestana Spengleri, 

and the bivalve Atrina zelandica. Neothais and Haustrum are the only species 

which are still common in the Harbour, and it is unlikely that any of the 

above species are still taken for food. 

Discussion 

Present rates of human exploitation of shellfish populations in the 

Waitemata Harbour are generally having little deleterious effect on those 

populations. The green mussel has shown the greatest reduction in numbers 

although these are probably stable at present. The disappearance of 

scallops cannot be attributed to exploitation alone. 

Of some concern is the effect on shellfish populations of the deposition of 

fine sediments. In some cases large areas of intertidal substrate have been 

made unsuitable for continued colonisation by co11Ull0n species, while 

sedimentation of a lesser degree has reduced population densities and growth 

rates. 

Also of some concern is the potential contamination of shellfish by 

pollutants and bacteria. Traditional shellfish gathering areas such as 

Okahu Bay are close to the port and discharge points of sewer overflows. 

She llfish are taken for eating f rom the port area itself. Generally, 

wher ever a sui t abl e spec i es grows t o edible size it is likely to be taken 

f or food . 



THE CHANGING ECOLOGY OF THE WATIEMATA HARBOUR 

In this report the various types of natural ecological change that may 

occur within the Waitemata Harbour are discussed, along with a description 

of some of the changes that have occurred to date. 

Short-term Fluctuations 

In any ecosystem there is a natural variation in the abundance of organisms 

determined by various physical and biological factors. 

Physical factors include: 

(a) frosts 

(b) heat mortality 

(c) storms 

(d) low salinities 

Biological f actors include 

(e) predation 

(f) fluctuating recruitment 

(g) competition 

(h) disease 

Known influences of these fac t ors inc l ude 

(a) Frosts 

Mangroves are known to be intolerant of frost and some mortality 

of mangrove trees in the Waitemata Harbour area has been 

attributed to frost . 

(b) Heat 

(c) 

High temperatures coinciding with low water spring tide in early 

and mid-afternoon have been responsible for the mortality of 

several types of marine invertebrates in the Waitemata Harbour. 

In spring the 1burning off 1 of intertidal algae is a collU'OOn 

phenomenon. 

Storms 

Rough water conditions generated in storms remove sessile organisms 

from hard surface s and may bury, or r emove soft shore organisms. 

J 
1 ... 4,.. 
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Low Salinities 

Prolonged salinity reduction in wet periods may cause mortality 

of some animals, particularly· those that are unable to seal themselves 

off from the external medium. Reduced salinities are also important 

in restricting the distribution of fish species. 

Biological factors 

( e) Predation 

Heavy predation may result in the complete removal of prey 

organisms from an area, with the consequent disappearance of 

predators. Such cycles occur locally with the predation of 

young bivalves such as Chione stutchburyi and Amphidesma australe 

by Cominella species, and the predation of the small barnacles 

Elminius modest
0

us and Chamaesipho columna by Lepsiella scobina. 

(f) Fluctuating Recruitment 

Many marine invertebrates, and the algae, have planktonic larval 

forms which are carried in the water for a variable time before they 

seek a site for development to the adult stage. This system leads 

to dispersal of the species, but at the same time provides an 

unpredictable recruitment to any particular area. Many harbour 

species of animals and plants have a variable recruitment from 

year to year. Some of the common shellfish, including the cockle, 

Chione stutchburyi, the pipi, Amphidesma australe, and the rock 

oyster, Crassostrea glomerata, have considerable variation in the 

population age, and size structure in different areas. In some 

cases there may be a period of several years between recruitments. 

(g) Competition 

varying r ecruitment success for a competitively superior organism 

de t ermines the amount of space available for other organisms with 

s imilar environmental r equirements. The variable recruitment of 

some of t he hard shore 'zoning organisms' may result in noticeabl e 

ecol og i cal changes because of this competition. 

(h) Disease 

Mass morta lities of organisms may some times be attributed to disease. 

The bes t docunwnL ·d example in the Wait emata Harbour has been the 

disappearance of ZosLcra or ee l grass. 
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Long Term Changes 

As well as the factors causing temporary fluctuations in abundance of 

organisms there are several natural processes which lead to a predictable 

long term change in the ecology of an area. 

A. Alteration of Substrate Nature 

B. Increase in height of substrate 

C. The spread of a biological influence 

D. Exploitation 

A. Alteration of Substrate Nature 

B. 

The most widespread cause of alteration of substrate nature in 

the Waitemata Harbour is the deposition of fine sediments. Although 

this is a natural process, the sediment burden of Harbour waters, 

and consequently the rates of sediment deposition in protected areas have 

been considerably increased as a result of development of the watershed 

area. (See 'Ecological Report on Harbour Waters' and 'The Ecological 

Effects of Pollution in the Waitemata Harbour') 

Under natural conditions s·ediments are derived in small quantities 

from land runoff, from erosion by rivers and streams, and wave 

action on the shoreline, and by suspension of fine bottom sediments 

both inside and outside the Harbour, by current action, and during 

storms. 

The deposition of fine, water-borne sediments in areas which 

previously had coarser or cleaner substrates results in a number 

of ecological changes. In soft sediment areas, fauna that are 

intolerant of finer sediment grades are gradually replaced by those 

able to tolerate the finer silts and muds, while on hard shores 

deposited sediment often makes a rock surface unsuited f or the 

attachment of sessile organisms. 

Increase in Substrate Height 

As a r e sul t of the deposi t ion of f ine sediment from the water , the 

l evel of intertidal and subtidal r egions is slowly built up, with 

the consequent longer exposure of intertidal regions, and the 

appearanc e of intert idal banks in previously submerged areas. 
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Many animals and plants are adapted to a certain submergence 

period, and on an accreting shore are able to colonise new areas 

as the substrate reaches a suitable height. Ecological changes of 

this nature are generally fairly slow, e.g. the spread of mangrove 

and salt marsh. 

The spread of a biological influence 

The spread of mangrove provides an enlarging habitat suitable for 

those organisms found in mangrove marsh. 

Another example of spreading biological influence is the accumula­

tion of dead mollusc shells, whether it be into an intertidal shell 

barrier, or a subtidal channel area. The dead shells of molluscs 

which collect in the current exposed channels of the Harbour provide 

a suitable surface for colonisation by a wide variety of animals 

and algae, with the resultant formation of a rich environment. 

Exploitation 

Exploitation of marine invertebrates and algae may lead to long term 

changes in the ecology of an area. Within the Waitemata Harbour 

considerable exploitation of edible species of shellfish and invert­

ebrates has occurred, and some of the less conunon species are now 

all but absent. 

Sea eggs, Evechinus chloroticus, paua, Haliotis iris, and crayfish, 

~ edwardsi, have had their numbers in the outer Harbour reduced. 

The green mussel,~ canaliculus, rarely reaches an edible size 

on Harbour shores. Exploitation may also have played a part in the 

reduction of some fish species. 

Some Noticeable Ecological Changes 

Besides the ecological changes described in the Report on Intertidal Ecology 

t he r eduction in population l evels of several large molluscs deserves 

ment i on. 

Wit h t he disappear ance of l a r ge areas of eel grass or Zostera, it appears 

tha t widespread r educ t ion of several spec i es of molluscs occurred. These 
inc luded : 
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Mactra ovata 
Pecten novaezelandiae 
Atrina zelandica 
Struthiolaria vermis 

Mactra ~ is the only one of these that remains in the Harbour in any 

numbers. 

Struthiolari a papulosa was once more common than at present in clean sand 

habitats of the outer and middle Harbour. 

Of the hard shore gastropods, Cookia sulcata has become noticeably less 

common, and the distribution of rock boring pholads has become less widespread . 

Further ecological changes that have occurred ·are described above, and an 

assessment of the changes occurring at present is given in the Report on 

Intertidal Ecology. 
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THE ECOLOGICAL IMPACT OF RECLAMATION 

The int ertidal area of the Waitema.ta Harbour is limited to 41 square miles . 

Any reduction in this area will affect the nature of the r emaining Harbour 

environment. Reasons for reclamation of tidal land must therefore be con­

sidered from the environmental point of view , as well as from the more 

traditional aspects of economic or other advantage. Ideally, from an 

ecological point of view, the max imum amount of foreshore , intertidal and 

subtidal area should be retained in its natural state. 

The impact of a reclamation may be considered in two parts: 

1. The ecological impact of removal of the particular area to be 

r eclaimed from the Harbour ecosystem. 

2. The impact on the ecology of the area surrounding the reclamation 

created by the presence of the reclamation. 

Ecologically speaking, a good reclamation will have minimum impact in both 

respects. 

Considering 1 

It i s apparent that differ ent regions of the Harbour have different 

'ecological value ' per unit area, in terms of the parts they play in the 

Harbour ecosystem. Some areas are of a common type , e.g. mangrove swamp, 

and very similar ; some types of area, e.g . salt marsh, are less common 

t han others; s ome areas are more productive, some have been affected by man. 

The de t ermination of a precise ecological value for ea ch area or type of 

area within the Harbour would be a complex and lengthy task. However , by 

cons idering some ecologically-orientated parameters one can gain some idea 

of the ecologi cal value of an area. 

Such pa r ameter s are : 

(a) the abundance of t ha t type o f area. 

(b ) t he stabili t y o f t he partic ular area . (Are the ecological 

f eatures like ly t o change ?) 

(c ) t he Lype of f l ora and fauna present . 

(d ) bioma s s and productivity . 

(c ) i n t er actions with ne ighbouring and distant areas. (e . g . 

contribu tion to fo od webs, s upply of larva l animals , etc). 
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In this way then, we might say that mangrove marsh has less ecological 

value than low tidal sand flats in the Waitemata Harbour ecosystem. Low 

tidal sand flats would in turn have less ecological value than an equivalent 

area of rocky reef shore. 

We must be careful here to differentiate between the 'ecological value' of 

an area and the impact that removal of the area might have. For example the 

reclamation of a low ecological value area could have widespread ecological 

repercussions, and conversely the reclamation of a high ecological value 

area might have minimal ecological repercussions. The impact of a solid 

reclamation in place of a natural tidal environment is discussed below. 

We must also beware of forming rigid set of rules for determining suitable 

reclamation sites. The continued reclamation of a low ecological value type 

of area would steadily increase the value of the remainder of that type of 

area, and in time could create a serious imbalance in the ecosystem. 

Considering 2 

The impact of a reclamation on the ecology of surrounding areas is determined 

by several factors: 

(a) interference with currents and tidal movement resulting in: 

(i) 

(ii) 

(iii) 

siltation 

scouring 

changes in rates of transportation of food and larvae 
into the area 

(b) leaching of material from the reclamation: 

(i) sediments 

(ii) toxic materials 

(c) establishment of a changed environment on retaining walls. This 

effect i s particularly noticeable in subtidal areas where a pro­

f usion of sedent ary plants and animals attaches to rock walls. 

(d) changing the exposure of surrounding areas to wave action. 

Interfer ence wit h water movement in the surrounding area is perhaps the mos t 

serious problem associated with the siting of a reclamation. The impact of 

such interfer ence can he minimised by studying current patt erns and rates of 
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alteration of the natural environment principally by the deposition 

of large quantities of fine sediments resulting in an increase in level 

of intertidal substrates and the formation of soft muds. 

The crossing of bays and inlets should be avoided where possible, and 

consideration given to the placing of necessary routes across such 

areas on pillars. The use of foreshore for roadways is ecologically 

inadvisable because of the large area of foreshore interfered with. 

When crossing tidal streams it would be preferable to place the whole 

road on pillars rather than putting a causeway across the intertidal 

area with only a small bridge in the centre, as is conunon practice at 

present. 

2. Reclamation for port facilities 

Further reclamation for the servicing of port areas will be necessary 

in the Waitemata Harbour. 

Although the ecology of a port area is unavoidably altered - the natural 

shoreline is destroyed, and areas of sea floor substantially changed by 

dredging - the impact of port reclamation on surrounding areas can be 

minimised by enforcing high standards of water quality and siting 

reclamations so as not to interfere unduly with water circulation 

patterns. 

If water quality is maintained at a high level the concrete and hardwood 

surfaces of pilings and walls will support a prolific fauna which will 

be a real asset to the Harbour ecosystem. 

3. Reclamation for marinas 

-

Reclamation for the purpose of sheltering marina areas and perhaps in 

some cases for servicing boats will be necessary in the Waitemata 

Harbour. 

I t should be the aim of marina developers to provide space f or the 

maximum number of boats in the minimum area with the siting and shape 

of t he deve lopment designed to have minimal environmental impac t. 
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The Half Moon Bay M:lrina is ecologically acceptable although the 

reclaimed parking and servicing area might be considered rather large, 

whereas residential marinas of the type proposed for Ngataringa Bay 

would be definitely unacceptable. 

At present there are two areas capable of being further developed for 

marina type boat facilities: Westhaven has a considerable area 

remaining for development and the large area of Okahu Bay would be 

suited for this purpose. It is ecologically preferable to concentrate 

boats in larger areas near the entrance of the Harbour than to have 

smaller marinas scattered throughout the region. 

4. Reclamation for Industry 

As a means of providing cheap industrial land reclamation is ecologically 

unacceptable. 

However, reclamation to provide facilities for water-dependant 

industries such as commercial fishing and barging, transport and boat­

builders will probably be necessary. Such reclamation should not be 

permitted for any function that could be equally well provided for on 

dry land. 

5. Recreational reclamation 

The promise of a recreational facility is often used to justify a fore­

shore reclamation for which the real purpose is to dispose of fill or 

refuse. Such reclamations are often relatively large in size and are 

unusable for their purported purpose for several years after reclamation 

has been completed. 

Minor reclamations to provide a facility such as a boat ramp need not 

interfere unduly with the ecology, but larger reclamations for car­

parks, clubhouses, etc, are not ecologically acceptable. 

6. Residential Rec lamations 

Re sidential reclamations are ecologically unacceptable because of the 

large ar ea of intertidal land required for the benefit of a relative 

few. Res id~ntial marina s are unacceptable for the same reason. 
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7. Reclamation for the disposal of waste 

The disposal of waste in intertidal areas is ecologically unsound 

particularly in view of present practices which r esult not only in 

r emoval of the area reclaimed from the Harbour ecosystem, but also in 

the contribution of pollutant material to the water and sediment s 

away from the reclaimed area. 

Disposal of refuse and spoil is an increasing problem, and dumping into 

intertidal areas, no matter how convenient or economically advantageous 

this mig~t be, is not the answer. 

(The pollution aspect of organic refuse tipping into intertidal 

areas is discussed in the Pollution Report.) 

8. Reclamation for private purposes 

Private individuals with properties bordering the Harbour foreshore 

often want small reclamations for purposes such as providing areas of 

flat land, building boatsheds, or filling in 'unsightly' mangroves. 

The collective threat of such small reclamations should not be 

underestimated. 

Discussion 

As a general principle, reclamation of foreshore and tidal areas can be 

considered detrimental to thz natural environment of the Harbour. Some 

r eclamations will cause less damage than others, but all are harmful to some 

exten t , in that they are destroying a resource that is strictly limited and 

non-replaceable. 

Policies governing r ec lamation should determine the reasons for which 

r ec lamation will be authorised and those for which it will be refused . The 

policies should the~ provide for the consideration of specific applications 

for reclamations of an app~oved 'type'. It is at this stage that the 

determination of ecological impact is important in determining the location, 

s ize , and shape of a r eclamatio~ deve lopment. 

-
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THE ECOLOGICAL EFFECTS OF POLLUTION OF THE WAITEMATA HARBOUR 

1 . Intro duc t ion 

2. Pollution by the GeneraL Public 

3 . Pollution by Local Authorities 

4. Sewage Pollution 

5. Pollution from Intertidal and Foreshore Rubbish Tipping 

6. Pollution Associated with Port Activity 

7. Pollutants in Stormwater 

8. Industrial Pollution 

9. Pollution during Land Development 

1. INTRODUCTION 

As a general rule, water may be considered polluted when it is 

overburdened with : 

(1) Organic wastes contributed by domestic sewage, industrial 

animal and plant wastes . and naturally occurring organic 

material such as dead plant material , or dead plankton blooms, 

which remove oxygen from the water during the process of 

decomposition. 

(2) Infectious agents contributed by domestic sewage and by 

certain types of industrial wastes that may transmit disease. 

(3) Plant nutrients which promote nuisance growths of aquatic 

plant life such as algae and weeds. 

(4) Synthetic-organic chemicals such as detergents and pesticides 

which are toxic to aquatic life and potentially to humans . 

(5) Inorganic chemical and mineral substances r esulting from 

mining, manufac turing processes , oil plant operations, and 

agricultural prac tices which interfere with natural wat er 

purification, destroy fish life, and change chemical pro ­

perties of the wat er. 

( 6) Sediment s whi ch fil l st r eams, channels and harbours ; cause 

eros ion of pumping equipment, affec t f ish and shellfish 

populalions hy blanke Ling na tura l bot tom sediments and food 

s uppli (.' S . 
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(7) Temperature increases which result from the use of wat er for 

industrial cooling purposes and which have harmful effects on 

fish and aquatic life , and reduce the capacity of rece iving 

water to assimilate waste. 

In considering pollution of the Waitemata Harbour we are concerned not 

only with the water but also with physical and chemical alteration of 

substrates, and the effects of such changes on the fauna and flora. 

Pollution of the Harbour waters is often quite transient, and 

conditions revert rapidly to normal as soon as the pollutant is 

carried away or dispersed, Pollution of substrates, however, and 

particularly the alteration of fine, soft, sediments, is often a slow 

and cumulative change. The rate, or degree, of change in soft 

sediments gives perhaps the most accurate information on the extent 

of pollution of an area. 

2. POLLUTION BY THE GENERAL PUBLIC 

-

Although individual acts of pollution by members of the public are 

usually of no great impact, collectively they have an obvious detri­

mental effect on the ecology and aesthetics of the Harbour. 

In an area such as Auckland where the population is increasing , and 

the Harbour foreshore is becoming increasingly utilised for high 

density suburban development, pollution by the general public can be 

expected to increase. In contrast, pollution from other sources will 

probably decrease as better practices are introduced to control the 

disposal of waste products. 

Pollution by the general public deserves considerable attention, 

because it is a ffec ting the immediate environment of the human population . 

In many instances i t is a cumulative type of pollution, with many small 

pollutant acts l eading over a per iod of time t o noticeabl e ecologica l 

effects . 

It i s however, a type of pollution that can be inexpensively prevent ed. 

Educat i on i s necessary to ensure t ha t t he public treats all parts of 

the Harbour as an asset, and to point out the effects of pollutants , 

no t only on t he a esthet ic environment , but also on ecology and water 
quality . 

I 
J · 
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Pollution by the public has been divided into five categories 

A. Pollution by Casual Visitors 

B. Disposal of Refuse 

C. Dumping from Waterfront Properties 

D. Pollution from private boats 

E. Pollution from chartered craft. 

A. Pollution by casual visitors 

B. 

The litter situation on popular beaches has improved over 

recent years, largely due to the work of local bodies in active 

beach cleaning, and the provision of rubbish receptacles. 

In less frequented areas there is still a problem with normal 

types of litter - paper, plastic, and bottles. Particularly 

obvious is the quantity of broken glass at the foot of cliffs, 

and on foreshores adjacent to areas where cars can park at night. 

The environmental impact of this type of pollution is not great, 

although the accumulation of plastics in low tidal and sub­

littoral areas is noticeable at present, and is not likely to 

decrease. 

Disposal of Refuse 

Included in this category is the dumping of any waste material 

on the foreshore or intertidal, other than at an authorised tip. 

The dumping of all types of rubbish - from car bodies to lawn 

clippings - on foreshore and intertidal areas is a common practice 

around the Waitemata Harbour . 

Most act i vity of this type is found in less frequent ed s uburban 

or rural areas, particularly in the upper reaches of the Waitemata 

Harbour and Tamaki Esturary where mangroves are dominant . In 

some areas there appear to be s emi-of f icial tips where large 

quant i t i es of rubbi sh are dumped , 

Th e environmenta l impact of this type of r efus e disposal can 

be l oca lly serious, and noticeable ove r a wide area. With a 
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variety of organic and inorganic materials being added to salt 

water a number of biological and chemical r eactions are 

encouraged. The decomposition of organic wastes such a s 

grass clippings and tree prunings, leads to the formation of 

anaerobic environments in the soft mud in which such waste 

material is usually deposited. A connnon by-product of 

decomposition of organic wastes in so f t mud environments i s 

hydrogen sulphide which has a strong pungent odour . 

Besides the detrimental effects on the inunediate environment 

into which rubbish is dumped , the decomposition process of 

organic wastes requires large quantities of oxygen and may 

reduce the oxygen content of overlying water. Floating rubbish 

and dissolved material also influence the environment in areas 

away from the site of deposition of the rubbish. 

C. Dumping from Waterfront Properties 

D. 

Several types of interference with the intertidal and foreshore 

areas are caused by the owners of land adjacent to the Harbour. 

Retaining walls are built of a variety of materials, and fill 

is often spread over the intertidal outside the private property. 

In some cases landowners appear to have made illegal r eclamations 

by progressively dumping rubbish and fill into the inter t idal. 

In Harbour areas with cliffs and steep banks large quant i t ies 

of rubbish are deposited in the intertidal and on the f oreshor e 

by adjacent landowners. 

The owners of boat sheds situated on the foreshor e or in the 

intertidal area, of ten di scar d waste materials such a s ol d timber 

and roof ing iron by dumping in the tida l zone . 

The envi ronmenta l i mpact of these pollut i ng prac t ices i s 

variable, but a ll are det r i ment al , and t he collective impact 

is of considerable consequence in some areas . 

Pollution from Private Boats 

(i ) Sewage - Considerable quantit i es of sewage must be 

derived f rom private craft , particular l y i n t he summer 



. , 

- 323 -

s eason. While possibly not as important as the sewage 

derived from the land , sewage from boats will cause 

increased bacterial levels, and may on occasions con­

stitute a health hazard. Although the Waitemata Harbour 

is probably not affected to the same extent as some of 

the more popular anchorage areas further afield, because 

there is only a small resident population on pleasure 

craft, it is felt that this problem deserves more attention. 

Sewage derived from pleasure craft is of little apparent 

ecological significance at present levels . 

(ii) Fuel - Unburnt fuel in exhaust gases, and spilt fuel, 

form noticeable slicks on the water surface when large 

numbers of motor boats are on the Harbour. 

Ecological impact of such pollution is hard to determine 

or predict. Planktonic organisms are probably affected 

to some extent , and the nature of the surface film is 

affected meaning changes in the rates of diffusion of gases. 

(iii) Rubbish - Considerable quantities of floating rubbish are 

derived from private pleasure craft, and much of this is 

washed ashore. Paper and plastics are a problem when 

( i v ) 

they become partially buried in soft sediments, and glass 

occurs in large quantities where bottles have been washed 

against rocky shores and smashed. Beer, and other cans 

have a considerable local effect when they rust in prox imity 

to soft sediments. This substrate becomes anaerobic for 

some distance, and hydrogen sulphide is r e l eased . 

Fish r emains - Fish frames are oft en l eft in int ertidal 

areas by r ec r eational fishermen. In l ower intertida l areas 

the meat is rapidly r emoved by a varie t y of scavenging 

animal s, but at higher l evels it decomposes s l owly. Bones 

of fis h are also a hazard . 
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E. Pollution from Chartered Craft 

craft chartered for sightseeing, fishing, and 'moonlight cruises' 

are the source of considerable quantities of floating rubbish. 

Of some concern is the large quantity of glass dumped in to the 

Harbour during some of these cruises. 

3. POLLUTION BY LOCAL AUTHORITIES 

Many local authorities can be criticised for their apparent lack of 

regard for foreshore and intertidal areas. Not only are foreshores 

often unkempt with weeds and gorse, but local authorities appear to 

regard the foreshore strip as a site for the disposal of a variety 

of waste materials including spoil, felled trees, and other vegetation, 

cable drums and unwanted construction materials. 

Such practices, while contributing to pollution themselves , should 

also be viewed in respect of the example they provide to the local 

populace. 

4. SEWAGE POLLUTION 

Sewage acts as a pollutant in several ways. It increases turbidity 

of the receiving water and requires large quantities of oxygen for 

oxidation. It carries pathogens which are harmful to fish, 

invertebrates, and man. The deposition of fine organic material 

in sheltered areas leads to long lasting environmental changes and 

ecological effects. 

The r el ease of sewage at present levels into the Waitemata Harbour 

is having little itllllediately obvious ecological impact, apar t f rom 

several localised areas where discharge rates are relatively high. 

The only permanent untreated sewage flow in the Waitemata Harbour i s 

that at North Head. This eff luent is having an obvious impact on 

the eco logy of the rocky shores in the out fall area. On either side 

of the discharge point the band of rock oysters, Crassostrea glomerata, 

is absent for a distance of approximately 100 metres and becomes 

gradually more dense at a great er distance . Green algae f lourish 
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over much of the intertidal area and some species of grazing 

molluscs occur in high densities and thrive on the algal growth. 

Below low water neap there is a band of large green mussels, 

Perna canaliculus, which are apparently tolerant of sewage 

and have not been taken for consumption because of their obvious 

proximity to a sewage outfall. 

Sewage overflows are widespread in the Waitemata Harbour Study 

Area. Their frequency of overflows, whether as a result of 

overloading of the sewage system, or infiltration of stormwater 

into sewage reticulation, and the volume of sewage released in 

this manner, is sufficient to have some adverse ecological effects. 

At Cox's Creek, which receives regular overflows, there has been 

a general deterioration of the soft sediment environment over a 

considerable intertidal and subtidal area. At higher intertidal 

levels the pollution is restricted to the vicinity of the stream 

which flows across the sand flats. The sediments in the bottom 

and on the banks of the stream are anaerobic to the surface and 

in places smell strongly of hydrogen sulphide. A surface layer 

of micro-organisms - probably euglenoids - is present at times. 

Near low tide level, where the stream enters the Harbour waters 

there is a considerable area of sand flat with an accumulation of 

organic material on the surface. Quantities of comminuted 

toilet paper occur in shallow pools and small depressions in the 

sand. A crust of paper fibres and filamentous algae covers the 

surface for some distance at low water level. It appears that 

the formation of this crust has been responsible for the 

deterioration of the sediment environment beneath the surface and 

there is evidence of mortality of common shellfish in this r egion. 

The long t erm cumulative effects of sewage pollution are of more 

ecological significance than a temporary presence of a large 

concentration of sewage. In areas such as Cox's Creek it is 

apparent that the regular contribution of relative ly small 

vo lumes of sewage can have a de trimental and lasting eff ect on 

the ecol ogy of s of t sediment areas. In rocky shore areas, such 

a s Nor t h Jl ead , the ecologi cal impac t is obvious but once the 

f l ow of sewage cea ses the ecology should rapidly revert to a 
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natural condition. Of greatest potential ecological significance 

is the possibility of incorporation of sewage derived organic 

material into the sediments of soft bottom sublittoral areas . 

In a harbour such as the Waitemata, which is extensively used for 

r ecreation , the health implications of the release of raw sewage 

deserve consideration. (See Water Quality Report, A.R.A.). The 

degree of sewage contamination of harbour waters is sufficient to 

increase the faecal coliform levels above those held to be acceptable 

for swimming and shellfish consumption over large areas, and for 

considerable periods. Because of this, it is felt that a study 

should be made of shellfish areas in the vicinity of sewage outfalls. 

Of particular importance are the concentrations of cockles , Chione 

stutchburyi, at Cheltenham, and tuatuas, Amphidesma subtriangulatum, 

at Takapuna. The effluent from North Read is carried along this 

shore on the outgoing tide, and on low spring tides accumulations 

of toilet paper fibre occur in shallow pools on the Cheltenham sand 

flats. 

5. POLLUTION FROM INTERTIDAL AND FORESHORE RUBBISH TIPPING 

The practice of tipping organic and inorganic rubbish directly into 

the intertidal areas is having a severe adverse effect on the ecology 

of parts of the Waitemata Harbour. 

Much of the problem arises from a failur e to isolate tipped material 

from the tidal waters. Incursion of seawater into inadequately 

consolidated rubbish , and the percolation of rain water through 

a tip area, l ead to the contribution of considerable quantities of 

organic and inorganic pollutant material to Harbour waters. 

Fine particulat e matter derived from intertidal tips may be carried 

away from the tip site and depos ited in sheltered parts of the Harbour. 

In this way t her e ha s been cons iderable pollution of fine sediments 

by t he incorporat i on of partially decomposed organic mat ter , much of 

which i s apparent ly derived from organic rubbish tips . (See Area s 

22E and llA). Inorganic rubbi sh, particularly ferrous metals, i s 

al so a problem wit h a variety of chemical and bacterial r eactions 

. ;v 

r esulting i n th e pollut ion and de terioration of soft sediment environments. 
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The disposal of fill is a comm::>n practice which occurs both in 

designated intertidal tips, and in many other foreshore areas as 

well. Dumping of soft clays and soils into areas where they come 

into direct contact with tidal water has resulted in the spreading 

of fine inorganic material over large areas and a general 

deterioration in water quality by increasing the sediment burden. 

(See also 'Ecological Report on Harbour Waters - 6') 

POLLUTION ASSOCIATED WITH PORT ACTIVITY 

(i) Sewage - Sewage is released from ships while they are in the 

Port of Auckland. From some of the larger passenger liners 

the volume of sewage is sufficient to be visible over a wide 

area, and to be smelt at some distance. 

It is understood that sewage from many of the watersiders 

toilets is released directly into the Harbour. 

Sewage from these sources is probably sufficient on occasions 

to raise the faecal coliform counts of large volumes of sea-

water above accepted levels for bathing or shellfish consumption. 

(ii) Oil Spills - Minor oil spills are a connnon occurrence in the 

Port area and oil is often carried ashore. 

Detergent sprayed on oil spills to disperse them is potentially 

more harmful to the ecology of the Harbour than the oil itself 
' 

particularly in shallow water or intertidal regions . 

Wherever feasible, oil should be removed by mechanical means 

even if this means removing quantities of beach sand, or 

additional expenditure in terms of boat time. 

Sinking oil is not a good ecological practice - accumulations 

of oil in sheltered regions on the sea floor decompose extremely 

s l ow l y and have considerable ecological impact . 

( iii) Dunnage and f loat i ng rubbish - Large quantities of dunnage 

and other f loat ing r e f use are carried ashore in the Waitemata 

Har bour , particular l y i n t he outer Harbour and at Rangitoto. 

... 
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Such pollution is more a hazard to boating and aes the tically 

undesirable than a threat to the ecology , except when water­

logged material becomes buried in soft sediments . 

POLLUTANTS IN SfORM-lATER 

Considerable quantities of foreign materials are carried into the 

Harbour with stormwater drainage. 

Of particular ecological importance is the large quantity of f ine 

inorganic material which increases water turbidity and is depos ited 

in sheltered areas where it affects the natural substrate. (See 

'Ecological Report on Harbour Waters') 

Large quantities of organic material are also contributed to the 

Harbour in stormwater runoff, and with increasing urbanisation the 

quantity of such material is likely to increase . Leaves are f ound 

in sublittoral areas throughout the Harbour, and in some place s 

decomposing l eaves are considerably affecting the bottom substrates. 

(See Report on Sublittoral Ecology) 

8. INDUSTRIAL POLLUTION 

(i) Ship Maintenance - Boatyards are the source of f ore ign material 

in the form of oil, paint chips , and waste metal and wood . 

On occasions, large quantities of pollutant materi a l enters 

the Harbour f rom Calliope dock when it is f looded to r ef loat 

a ship. 

(ii) Hot Water Effluent s - The two major users of Harbour wat ers 

for cool ing purposes a r e t he Colonia l Sugar Refiner y at Chel sea , 

and the Otara Power Genera t ing St ation. 

The Che lsea ef f l uent is qui te war m but t he volume is smal l 

compared with t he volume of t he rec eivi ng water. Adverse 

ecological effec t s i n t he vi c i nity of t he out fall are attribut ed 

to organic pollutant material rather t han t he temperature of 

the wat er. 
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At Otara, the warm water effluent is released into a cooling 

pond, and thence into an enclosed arm of the Tamaki Estuary 

which has a weir at just above half tide level. There is no 

noticeable ecological impact attributable to the warm water 

effluent, either within the enclosed Otara Creek , or in the 

Tamaki Estuary. 

(iii) Farm Wastes - Considerable areas of the watershed of the upper 

Waitemata Harbour are still farmland. Although no direct 

evidence of pollution from this source has been noted, every 

effort should be made to minimise the contribution of organic 

wastes from any source. 

(iv) Others - Isolated cases of industrial pollution become obvious 

from time to time. 

The Henderson Creek (particularly the freshwater region) was 

considerably polluted by winery discharges. 

Complaints have been heard of discharges from a timber mill at 

Riverhead. 

9. POLLlITION DURING LAND DEVELOPMENT 

Pollution caused by the contribution of large quantities of inorganic 

s ilts and clays to the Harbour via stormwater runoff from land in 

the process of being developed is discussed in the 'Ecological Report 

on Harbour Waters - 6 1
• 



- 330 -

THE VALUE OF ECOLOGICAL RESOURCES 

An area may have an ecological value in several different senses. It may 

be an area that is used for ecological research, it may contain a rare 

species of animal or plant, it may possess a valuable natural resource 

which is exploited by the human population, or perhaps form part of a 

recreational complex. 

For the purpose of this study, however, a method of defining the ecological 

value of an area in terms of the part it plays in the Waitemata Harbour 

Ecosystem is required. No absolute definition of ecological value in this 

sense is possible, but fhe ecological value of any area is related to 

(a) the diversity of fauna and flora in the area 

(b) the productivity of the area 

(c) the abundance of that type of area 

(d) the degree of interaction between the flora and fauna of 

the area under consideration and the rest of the eco.system 

of which the area is a part. 

Consideration of any one of the above parameters will give some indication 

of the relative ecological value of an area compared with the ecological 

value of other areas in the same ecosystem. Consideration of all four para­

meters will give the trained ecologist an accurate assessment of the relative 

ecological value of an area. 

Although it is possible to quantify each of the above parameters there is 

little interaction between them, and the derivation of a numerical 'ecological 

value' is impractical. Generally, however, high productivity, and con­

siderable interaction with the fauna and flora of other areas, will have 

maximum ecological value. Converse ly, areas of great extent with low faunal 

and f loral diversity, low productivity, and little interaction with the 

ecology of other areas, may be considered to have minimum ecological value . 

It should be noted that the ' ecological value ' of an area to an ecosystem 

may we ll change with time . The value may increase as the total similar 

area is diminished, or decrease as ecological changes result in a reduction 

in diversity or productivity. 
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It is impractical at this stage to attempt to assess an ' ecological value' 

for all areas within the Waitemata Harbour. The 'Ecological Report on 

Intertidal Reserves' indicates some areas which are considered valuable for 

purposes such as education, conservation, research, and recreation, and 

most of the areas described would have a high 'ecological value' as defined 

above. 

On the assumption that all parts of the waitemata are valuable to the 

Waitemata Harbour Ecosystem, the only situation demanding a more precise 

assessment of the ecological value of an area should be when a proposed 

development of an approved nature has possible alternative sites, and the 

final site selection is dependant on ecological considerations. Further 

discussion of means of assessing the ecological impact of proposed develop­

ment is given in the report, 1The Ecological Impact of Reclamation'. 

Sufficient ecological information is contained in the 'Report on Intertidal 

Ecology' to enable the trained ecologist to assess either the 'ecological 

value' of an area, or the ecological impact to the Waitemata Harbour Ecosystem , 

if an area was altered. 
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RESERVES OF ECOLOGICAL IMPORTANCE 

Over and above the general need for conservation and planned, co-ordinated 

development of the Waitemata Harbour, there are strong ecological arguments 

for requiring stronger protection for some areas. 

The placing ~fa reserve designation over areas of foreshore and intertidal 

land will afford them some measure of protection, particularly in terms 

of restricting the types of activity permitted in such areas, and removing 

them from consideration for other development purposes. 

The reasons for suggesting that some areas of the Waitemata Harbour be 

protected by such designation are : 

1. To preserve areas that are important within the Waitemata 

Harbour ecosystem because of their ecological diversity and 

richness. 

2. To provide areas for education, which admirably illustrate 

principles of marine and foreshore ecology. 

3. To preserve some areas in a relativel1 undisturbed state to 

encourage the presence of uncommon animals in the midst of 

urban Auckland. 

4. To conserve examples of intertidal communities that have become 
, 

rare in the Waitemata Harbour Study Area. 

For some of the areas described below only one or two of the above ecological 

reasons for protection apply. However, it should be remembered that other 

argument s , particularly those from the aesthetic and recreational viewpoints, 

can be arrayed alongside the ecological reasons in most cases. 

Severa l area s that deserve r eservation in view of their ecological attributes 

are described be low. The boundaries of these areas are f lexible, but it is 

consider ed i mpor t an t t ha t s ome area in the r egion of the de fined area, be 

preserved. 

Deve lopment plans are already in exis tence for several of the described areas. 

It is not s ugges t ed t haL s uch deve lopments be discontinued; rather, that if 

the present planned deve l opment does not proceed, that the area receive the 

appropriate prot ec tion. 

_,,,. -

-----·-
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Henderson Creek (Fig. 1) 

An extensive area of mangrove marsh and salt marsh in the region to the 

north of Rutherford High School is ecologically healthy, and supports a 

normal variety of animals and plants associated with mangrove and salt 

marsh communities. The area is easily accessible, and with minor develop­

ments to provide access within the intertidal region, it could become a 

valuable educational asset to the schools of the district. 

Pollen Island, Traherne Island, and the end of Rosebank Peninsula (Fig. 2) 

These areas may be considered separately or as a unit. 

In the Pollen Island-Traherne Island region there has been considerable 

accumulation of sediment in the intertidal area with a resultant rising 

of the substrate level and colonisation by communities of mangrove and 

salt marsh. Pollen Island itself, is a stabilised shell bar, with the 

higher parts of the island now supporting increasing quantities of land 

vegetation. 

There is no other similar area in the Waitemata at present, although a 

large part of the upper area of Hobson Bay once had similar attributes. 

The region supports healthy examples of mangrove, salt marsh, and shell 

barrier communities. It is also ecologically important as a roosting area 

for birds . 

Pollen Island has been used f or botanical research , and there is potential 

for further research work and educational use, particularly at the 

secondary school l eve l. 

In view of the diminishing abundance of areas of this nature within the 

Waiternata Harbour, and al so because o f its size and relative isolation , 

it is consider ed that Pollen Island deserves the status of a wildlife reserve. 

If the Poll en I s land -Traherne Island region is developed as at present 

proposed, for port purposes, it is s uggested t ha t t he intertidal area 

immediate ly south of the bridge across the Whau River and adjacent to the 

end of t he Rosebank Peninsula be pre served. Although rather poor in com­

parison with the area mentioned above this region does support healthy 

exampl es of high intcr Li.da ] sa lt marsh and mangrove cornrnunities, and in 

J. 
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view of the diminishing quantity of this type of area in the Waitemata 

Harbour ecosystem it is important that some examples be pre served . 

Te Atatu (Fig. 3) 

The area to be considered here, lies between Harbour View Road in the nor th , 

and the Whau River bridge in the south. At present this area may become 

part of a port development. , 

In this region there are extensive, clean, high-tidal sand flats, healthy 

mangrove marsh, a prominent shell barrier, and a high-tidal salt marsh 

along the shoreline. Black-backed gulls roost in some numbers on the high 

tidal sand flats. 

As well as possessing healthy examples of high intertidal coIIl!lunities, the 

isolation of this area is important to the birds. To preserve the 

ecological attributes of the region, particularly the marsh zone along the 

shoreline, the land behind the area should also be reserved , even if only 

in a protecting belt. 

This region is one of the few deserving a wildlife reserve status, and could 

also be used extensively for education. 

Soldiers Bay (Fig. 4) 

This area includes a number of habitats with a natural and healthy flora 

and fauna. Of particular interest are the firm sand flats, the high-tidal 

mangrove marsh , shell barrier, salt marsh and flax swamp. In association 

with the land reserve to the south, this bay could be part of an important 

recreational and educational area. 

Kauri Point (Fig. 4) 

K.auri Po i nt is the most prominent tree clad headland remaining i n t he 

Wait ~mata Harbour Study Area. It is visible from a large part of t he 

s uburban area of Auckland and is aesthe t i cally important as part of 

the Waitema t a Harbour envi r onment . 

The foreshor e and inter tida l area s ar e an inter esting eco logica l unit; 

the natural s ta te of t he f or eshore being par t i cularly important to the 

intertidal environment . In a ssociation wi th a land r eserve in this region, 

-
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the foreshore and intertidal areas would assume considerable importance as 

part of a recreational and educational complex. The fostering of areas of 

native bush would enable land based ecological study areas to be formed in 

close proximity to the shore. The availability of a diverse range of 

habitats in one area could well prove attractive for educational purposes . 

Westmere Reef (Fig. 5) 

The basalt lava flow of Westmere Reef provides an extremely rich ecological 

unit within the Waitemata Harbour ecosystem. The presence of this hard 

substrate in the sheltered part of the Harbour provides an important 

attachment surface for a large variety of animals that are not otherwise 

common in the Harbour. The broken rock and presence of boulders are other 

factors adding to the diversity of available habitats, and increasing the 

vartety of attached and mobile fauna. 

From an ecological point of view this reef provides a range of habitats and 

flora and fauna which is unique both within the Waitemata Harbour and 

throughout New Zealand. 

Of considerable interest is the inner part of the reef adjacent to the 

Meola Tip reclamation. About the high tide level there are examples of 

salt marsh vegetation in the sediment which has accumulated between the 

basalt blocks of the reef. An extensive area of mangrove is established 

in the upper intertidal zone outside the tip. The attraction of this area 

is the easy access to these habitats, and the ability to walk through the 

area on firm rock, instead of floundering through the soft muds more 

typically associated with mangrove marsh. A reserve of some considerab l e 

ecological and educational importance could be made in this region, while 

the attraction of the ar ea to the general public will be largely dependant 

on the eventual use of the reclaimed tip area. 

The area of r eef outside the mangrove is already used considerably by the 

univers i t y, both for c l as s ins truc tion and individual thesis r esearch . 

Further educa t i onal use could well be made of this r egion, part i cularly 

in assoc iat ion with t he deve l opment of the inner part of the r eef and 

tip rec lamation . 
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Shoal Bay (Fig. 6) 

The shell barrier on the eastern side of Shoal Bay is a fine example of 

this type of structure. It is also an example of a natural habitat that 

is under considerable threat within the Waitemata Harbour. (The only 

other similar areas of any extent are at Pollen Island, and in the r egion 

suggested for reservation at the base of the Te Atatu Peninsula.) 

This high tidal shell barrier is in a healthy ecological state and supports 

a large number of plants adapted to the rigorous conditions of a coarse 

mobile substrate. Areas of salt marsh and mangrove in the lee of the shell 

barrier are also healthy and are good examples of high tidal communities 

of this nature. 

The relative isolation of this area is of some importance to bird populations 

which use the shell barrier as a roosting area. 

Besides the ecological value of this area i t is important for recreational 

and aesthetic purposes. It has been used for educational purposes by the 

University , and , if the range of habitats was documented, could well be 

used for ecolog i cal teaching by schools. 

North Head (Fig. 7) 

Although the ecology of this region is somewhat affected by sewage di scharge 

at present , i t is, nevertheless, an example of a hard natural basalt shore, 

under conditions of mild exposure , and provides a wide range of habi t ats 

which support a diver se range of fauna and flora. 

The value of this area is inc reased considerably the r eservat ion of the 

s urrounding l and, which should provide protection by ma i nta ining the 

f oreshore i n a r e l at ive ly natural s tat e . 

This r egi on is used fo r ecolog i cal i nstruc tion by th e univers i ty , and is 

we ll s uited f or educational us e a t a lower l eve l. 

St Leonards Poin t (Fig . 8) 

The sa nds tone r eefs and pl at for ms of t his area pr ovide a s ubstra t e which is 

markedly differ ent from that o f t he hard basalt at North Hea d. 

. \ . 1 
I \ I 
I 1:..' 

I 
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Differences in the ecology ar e interesting from a scientific and educational 

point of view. 

Although this area is unlikely to be interfered with , it is consider ed that 

it deserves recognition as a rich example of a particular type of shore 

that is characteristic of large areas within the Waitemata Harbour Study 

Area , and in other protected regions of the Hauraki Gulf. 

Water St. (Fig. 9) 

This area contains a variety of intertidal habitats, and is well suited 

for educational use at school level. It is accessible from a large area 

of south-eastern Auckland, and is the best area for educational purposes 

in the upper Tamaki River. 

Glendowie Spit (Fig. 10) 

The extensive intertidal area in this region supports an extremely rich 

fauna which provides food for several species of birds which are otherwise 

uncommon within the Waitemata Harbour. Combined with the high tidal marsh, 

the consolidated shell barrier, and the land vegetation of the above 

tidal region, the intertidal sand flats are part of an area of considerable 

extent which is ecologically important because of the relative isolation, 

the physical size, and the variety of intertidal ' and maritime corrmunities. 

-- -=====-

This area deserves the status of a wildlife reserve. Educational and 

r ec r eational use are also to be encouraged. 

Development o f Intertidal Reserves 

Some of the r eserves described above require little development other than 

some form of r ecognition, and a definition of the r easons for which they a r e 

to be r eser ved . 

For ed ucational purposes it is proposed that the ecologica l asse t s of the 

different area s be desc ribed , toge ther with some sort of f ramework def ini ng 

t he r e l at i onsh i p be tween the di ffe r ent areas in t e rms of the ecol ogical 

assecs they possess. 

Those, area s r eserved for t hl! conser vation of uncommon ha bita t s or spec i es 

will r equire a clos r d ,, i ni t i on of t he t ypes of act i vi t i e s tha t are t o be 
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permitt ed. Potential wildlif e res erve ar eas such as Poll en Island and 

Glendowie Spit come int o this cat egory . At pre s ent it is envisaged that 

s uch a r eas should be ope n to the public and disruptive factor s such a s 

firearms, motor vehicles (including motor bikes) and fires, be prohibited. 

-
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SUBLITTORAL ECOLOGY 

The sublittoral ecology of the Waitemata Harbour Study Area and the inner 

Hauraki Gulf, has been well described by A.W.B. Powell in his paper, 

'Animal Communities of the Sea-bottom in Auckland and Manukau Harbours'. 

(Transactions of the Royal Society of N.Z. Vol. 66, pp 354-401.) 

Powell described three major communities in the Waitemata Harbour based 

on the distribution of three conunon invertebrates. These were : 

1. Echinocardium formation 

2. Maoricolpus formation 

3. Tawera + Glycymeris formation 

He further subdiv.ided these communities into 'associations' of animals, 

based on the distributions of other common species, and in some cases a 

further division of associations into groups called 1associes' was given. 

The distribution of different communities was related to sediment grades. 

He also found a succession of communities based on the coarser sediments 

which were almost entirely derived from the dead shells of molluscs, with 

a community based on shell material being able to extend gradually as 

more shell became available for colonisation. 

In 1972 the sublittoral ecology of the Waitemata was similar to that 

described by Powell. Sampling was undertaken with a cone dredge of 

30 cm mouth diameter, with sufficient samples being obtained in a number 

of areas representative of the communities described by Powell to establish 

that the distributions of common fauna were basically similar. 

Trends in Sub-littoral Ecology 

1. Upper Harbour 

Sediments in the Upper Harbour channe ls are somewhat coarser than 

t hose exposed intertidally. In the low tidal channels of Brighams 

Creek and the Riverhead branch of the Upper Harbour there are dense 

beds of Chione in f ine sand sediments, whereas in the intertidal 

area Chione ha s been considerably reduced by the deposition of fine 

s ediments . 
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Of some concern in the Upper Harbour area is the accumulation of 

large quantities of both organic and inorganic rubbish in sublittoral 

areas. Plastics are particularly common, and in some areas there 

are patches with anaerobic conditions close to the surface where 

there has been an accumulation of organic material - mainly leaves 

and twigs from trees. 

In the narrow parts of the channel towards Hobsonville substrates 

become shelly as described by Powell. 

2. Middle Harbour 

In the current-exposed regions of the Middle Harbour, particularly 

in the main channel between Kauri Point and the Wharf area, conditions 

are similar to those described by Powell. In the more sheltered 

regions of bays and inlets in this area, there has been considerable 

accumulation of fine sediments with a consequent destruction of 

previous communities. This effect is particularly noticeable in 

the entrance to Shoal Bay . In places the accumulation of organic 

material - principally leaves - is leading to a deterioration of 

the sediment environment, and an apparent reduction of macrofauna 

density. 

3. Outer Harbour 

In the Outer Harbour, sublittoral ecological conditions appear to 

be similar to those described by Powell. It is noticeable, however, 

particularly in sheltered regions with finer sediment grades , that 

there is a considerable accumulation of dead organic material in 

places with an apparent deterioration of the sediment environment. 

Discussion 

The sublittoral r egions of the Harbour Study Area remain rich in both number 

of species and biomass, and ecological changes in this area seem minor com­

pared with some of the changes in intertidal regions. At present, however, 

the accumulation of both inorganic and organic mater ial in the soft 

sediments of shelter ed r egions is considered a problem. The deposit ion 

of fine sediments in some sheltered areas is also l eading to eco logical 

change in sublittoral regions . 

--
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The particularly rich fauna of coarse shell substrate in current swept 

channels is important in providing food for schnapper and other demersal 

fish. The area occupied by this rich fauna is expected to increase slowly 

as dead mollusc shells accumulate, although a reduction or change in water 

flow patterns could cause considerable ecological change in such areas. 

.1 
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THE ABUNDANCE INDEX 

It is part of the aim of this ecological study to provide sufficient 

information to enable large-scale ecological changes to be detected and 

monitored. 

Under normal conditions population densities of animals are constantly 

fluctuating. There is also co~siderable spatial variation in the population 

density of any particular species. Recording, and accounting for, such nat­

ural fluctuations is often desirous in studies of the biology of one or 

a few species, but in a wide ranging, general study such as this, the 

recording of exact densities, and monitoring of small-scale natural 

variation is neither practical nor desirable. 

In order to provide sufficient information to enable future detection of 

large scale ecological change an abundance index has been used. This defines 

four categories of abundance, with a range of population density assigned to 

each category. 

1. abundant 

2. common 

3. occasional 

4. rare 

These are abbreviated to (a), (c), (o), (r) in the text of the general 

ecological reports. 

The meaning of the Abundance Index 

The abundance index for a species population in an area gives the range 

within which the population density occurs at the present time. The index 

refers to the population density over a fairly large area, and takes into 

account the natural variation in density within that area. 

The range of densities assigned to each category in the abundance index was 

decided following study of the range of density of each species in the 

Waitemat a Harbour Study Area. The 'abundant' density range was determined 

by r e f er ence to areas in which the species was most abundant, and usually 

se t somewhat below t he maximum density observed. The other categories 

were defined i n r ela t ion to the 'abundant' category , and using knowl edge of 

the range of populat ion densit y for t he speci es within the Harbour. 
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In a few cases, species did not occur in 'abundant' or 'common' categories 

within the Wait emata Harbour Study Area, and the population densities for 

these categories were decided using knowledge of the density distributions 

of the species in other similar areas. It is possible that such species will 

increase within the Waitemata Harbour, and allowance has been made for such 

an event in this abundance index. 

The abundance index considers only the range of population density of a 

species in a certain area. It provides no information on the factors which 

determine the density. Generally , such factors fall into two groups: 

(a) Limits of population density determined by the biological 

history of the species in the area - recruitment, predation , 

disease; 

(b) Physical and other environmental factors determining the 

suitability of the area for colonisation by the species -

substrate, water quality, available food. 

Further information on the factors determining population densities in 

certain areas may be obtained from other sections of the Ecological Report. 

Species descriptions, (Appendix 2) gives adult size, feeding type, intertidal 

distribution, and substrate preference, while additional information may be 

obtained from the various sections of the general report for an area. 

Included in the following index are the connnon solitary macrofauna of the 

Waitemata Harbour Study Area. Colonial forms such as sponges, colonial 

ascidians, and polyzoa are excluded because they require a definition of 

density based on the area covered . Algae have been excluded because the 

common algae show considerable fluctuations in density from year to year . 

Species have been listed in alphabetical order in phyla. Densi ties are 

given in number s of individuals per square metre. 

'm' means 'more than' 

'L' means 'less than' 

l /10 means I 1 individual per 10 square metres ' 

1/100 means I 1 individual per 100 square metres' 



Mollusca Gastropoda 

Acanthochiton zelandicus 

Aglaja cylindrica 

Alcithoe arabica 

Amaurochiton glaucus 

Amphibola crenata 

Baryspira australis 

Baryspira novaezelandiae 
crystallina 

Buccinulum heteromorphum 

Cabestana spengleri 

Gellana ornata 

Cellana radians 

Cominella adspersa 

Cominella glandiformis 

Cominella maculosa 

Cominella virgata 

Cryptoconchus porosus 

Dardinula .2.P.· 

Dendrodoris citrina 

Dendrodoris nigra 

Estea .2.P. • 

Glo.ssodoris .2.P.· 

Haustrum haustorium 

Haminoea zelandica 

Ischnochiton maorianus 

Lepsiella scobina 

Leuconopsis obsoleta 

Lunella smaragda 

Maoricolpus roseus 

Maoricrypta costata 

Maoricrypta monoxyla 

Mel agraphia aethiops 

Melarapha ol}veri 

Micrelenchus huttoni 

Murexul octogonus 
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Abundant 

mlO 

ml 

1/100 

m20 

m20 

ml 

ml 

m\O 

1/10 

m5 

mlO 

m5 

m20 

m5 

m5 

1 

m200 

1 

1/10 

mlOOO 

1/10 

m2 

m2 

m20 

m20 

mlOO 

m20 

mlO 

m5 

mlO 

mlO 

mlOO 

mlO 

m2 

Comroon 

2-10 

1/10 

1/1000 

2-20 

2-20 

1/10 

1/10 

1-10 

1/100 

1-5 

2-10 

1-5 

2-20 

1-5 

1-5 

1/10 

20-200 

1/10 

1/100 

100-1000 

1/100 

1 

1 or 2 

2-20 

2-20 

10-100 

2-20 

2-10 

1-5 

1-10 

2-10 

10-100 

1-10 

1 or 2 

Occasional 

1 or 2 

Ll/10 

1 or 2 

1 or 2 

1/100 

1/100 

1 

Ll/100 

1/10 

1 

1/10 

1 or 2 

1 

Ll 

1/100 

1-20 

1/100 

Ll/100 

10-100 

Ll/100 

1/10 

1/10 

1 or 2 

1 or 2 

1-10 

1 or 2 

1 

1 

1 

1 

1-10 

1 

1/10 

.. 

Rare 

Ll 

Ll 

Ll 

Ll/100 

Ll/100 

Ll 

Ll/10 

Ll 

1/100 

Ll 

Ll 

Ll/10 

Ll/100 

Ll 

Ll/100 

LlO 

Ll/10 

Ll/10 

Ll 

Ll 

Ll 

Ll 

Ll 

Ll 

Ll 

Ll 

Ll 

Ll 

Ll/10 
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Neothais scalaris 

Nerita me lanotragus 

Notoacmea daedala 

Notoacmea helmsi 

Notoacmea parviconoidea 

Onchidella nigricans 

Onithochiton neglectus 

Ophicardelus costellaris 

Paratrophon stangeri 

Perion adusta 

Pervicacia tristis 

Potamopyrgus antipodum 

Risselspsis varia 

Rostangia rubicunda 

Scutus breviculus 

Sigapatella novaezelandiae 

Siphonaria zelandica 

Struthiolaria papulosa 

Struthiolaria vermis 

Sypharochiton pelliserpentis 

Taron dubius 

Teredo 

Terenochiton inguinatus 

Tugali elegans 

Xymene plebejus 

Zeacumantus lutulentus 

Zeacumantu s subcarinatus 

Zediloma atrovirens 

Zedi l oma s ubrostrata 

Zegalerus tenuis 

Zemi t r ella chaova 

------
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Abundant 

m2 

mlO 

m20 

ml0 

mSO 

mlO 

ra5 

ml0 

5 

1no 
m5 

ml000 

ml00 

m5 

1 

ml0 

m5 

1/10 

1/5 

ml0 

m5 

ml0 

m2 

ms 

m20 

mS0 

ml0 

mlO 

ml0 

m20 

Common 

1 

2-10 

2-20 

1-10 

10-50 

2-10 

1-5 

2-10 

1-5 

1/100 

2-5 

100-1000 

10-100 

1-5 

1/10 

2-10 

2-5 

1/100 

1/100 

2-10 

1-5 

2-10 

1 or 2 

1-5 

2-20 

10-50 

2-10 

2-10 

1-10 

2-20 

Occasional 

1/10 

1 

1 

1 

1-10 

1 

1 

1 

11 

11/100 

1 

10-100 

2-10 

1 

11/10 

1 

1 

11/100 

11/100 

1 

1 

1 

1/5 

11 

1 or 2 

1-10 

1 

1 

1 

1-2 

Ll/10 

11 

11 

11 

11 

11 

11 

11 

Ll 

110 

1 

1/10 

11 

11 

1/10 

11 

11 

Ll/10 

11 

11 

11 

11 

11 

11 

.. 



Mullusca Pelecypoda 

Amphidesma australe 

Amphidesma subtriangulatum 

Anchomasa simiJis 
Angulus gaima.rdi 

Anomia walteri 

Arthritica crassiformis 

Atrina zelandica 

Chione stutchburyi 

Cleidothaerus ma.orianus 

Crassostrea glomerata· 

Diplodonta striatula 

Diplodonta globa 

Dosinia subrosea 

Dosinula zelandica 

Hiatella australis 

Lasaea maoria 

Leptomya retiaria 

Mactra ~ 

Ma.comona liliana 

Modiolus fluviatilus 

Modiolus neozelanicus 

Myadora striata 

Mytilus edulis aoteanus 

Notirus r e flexus 

Notocorbula zelandica 

Notopaphia elegans 

Nucula hartyigiana 

Qffadesma auiasi 
Ostrea ~-

Paphirus largillierti 

Pecten novaezelandiae 

~ canaliculus 

Pholadidea spathulata 

Pholadidea tridens 

Protothacca crassicosta 

- . 4 

- 356 -

Abundant 

mlOO 

mlOO 

m20 

m5 

m50 

mlOO 

1/5 

mlOO 

m5 

mlOO 

mlO 

m5 

m5 

m2 

m20 

mlOO 

mlO 

m5 

m20 

mlOO 

m200 

m5 

mlO 

m5 

m20 

m5 

m200 

ml 

mlOO 

m5 

1/100 

mlOO 

m20 

mlO 

m5 

Common 

10-100 

10-100 

5-20 

1-5 

5-50 

10-100 

1/100 

10-100 

1-5 

10-100 

2-10 

1-5 

1-5 

1 or 2 

2-20 

10-100 

1-10 

1-5 

5-20 

10-100 

50-200 

2-5 

2-10 

1-5 

5-20 

1-5 

50-200 

1 

10-100 

2-5 

Ll/100 

10-100 

2-20 

1-10 

1-5 

Occasional 

1-10 

1-10 

1-5 

Ll 

1-5 

1-10 

Ll/100 

1-10 

1 

1-10 

1 

Ll 

1 

Ll 

1 or 2 

1-10 

1 

1/10 

1-5 

1-10 

1-50 

1 

1 

1 

1-5 

1 

5-50 

Ll 

1-10 

1 

1-10 

l or 2 

1 

1 

Rare 

Ll 

Ll 

Ll 

Ll 

Ll 

Ll 

Ll 

Ll 

Ll 

Ll 

Ll 

Ll 

Ll 

Ll/10 

Ll 

Ll 

1 

Ll 

Ll 

Ll 

Ll 

Ll 

15 

Ll 

Ll 

Ll 

Ll 

Ll 

Ll 
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Scintilla stevensoni 

Solemya parkinsoni 

Soletellina nitida 

Trichomusculus barbatus 

Zelithophaga truncata 

Polychaetes 

Acrocirrus ~-

Aglaophamus macroura 

Asychis theodori 

Axiothella guadrimaculata 

Dasychone ~-

Eulalia microphylla 

Filograna ~-

Flabel ligera affinis 

Galeolaria histryx 

Glycera ~-

Hermella spinulosa 

Idyanthrysus guadricornis 

Lepidonotus jacksoni 

!.epidonotus ~-

Lumbriconereis sphaerocephala 

Marphysa depressa 

Nicon aestuariense 

Orbinia papillosa 

Onuphis aucklandensis 

0.,enia fusiformis 

Pectinaria australis 

Perinereis novaehollandiae 

Pomatoceros caeruleus 

Prionospio aucklandica 

Scolelepis §J2_. 

Spirorbis §J2_. 

Stylarioides parmatus 

Terebella §J2_. 

T imare t e §J2_. 
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Abundant 

m5 

m5 

mlO 

mlO 

m50 

m5 

mlO 

m20 

m20 

m5 

mlO 

mlOOO 

m20 

m5 

mlO 

mlOO 

m5 

m20 

mlO 

mlOO 

m20 

. m500 

mlOOO 

m2 

m20 

m20 

m500 

mlOOO 

mlOOO 

mlOOO 

mlOOO 

m20 

mlO 

mlO 

Common 

1-5 

1-5 

2-10 

2-10 

5-50 

1-5 

2-10 

2-20 

2-20 

2-5 

2-10 

100-1000 

2-20 

1-5 

2-10 

10-100 

1-5 

2-20 

2-10 

10-100 

2-20 

10-100 

100-1000 

1-2 

5-20 

5-20 

100-500 

100-1000 

100-1000 

100-1000 

100-1000 

5-20 

2-10 

2-10 

Occasional 

Ll 

Ll 

1 

1-2 

1-5 

1 

1 or 2 

1-2 

1-2 

Ll 

r-2 

10-100 

1-2 

1 

1-2 

Ll 

1-2 

1-2 

1-10 

1 - 2 

LlO 

10-100 

Ll 

1-5 

1-5 

10-100 

10-100 

10-100 

10-100 

10-100 

1-5 

1-2 

1-2 

Rare 

L1 

Ll 

Ll 

Ll 

Ll 

Ll 

Ll 

Ll 

LlO 

Ll 

Ll 

Ll 

Ll 

Ll 

Ll 

Ll 

110 

11 

Ll 

110 

110 

110 

110 

110 

Ll 

Ll 

Ll 

I 
. r_ ,.. 



Crustacea 

Alpheus ~-

Balanus amphi trite 

Balanus trigonus 

Callianassa filholi 

Cancer novaezelandiae 

Chamaesipho columna 

Chamaesipho brunnea 

Cirolana cooki 

Cyclograpsus lavauxi 

Elminius modestus 

Elminius plicatus 

Halicarcinus cooki 

Halicarcinus varius 

Helice crassa 

Hemigrapsus crenulatus 

Hemigrapsus edwardsi 

Heterozius rotundifrons 

Hymenicus pubescens 

Isocladus armatus 

Leptograpsus variegatus 

Lysiosguilla armata 

Notomithrax minor 

Ovalipes punctatus 

Palaemon affinis 

Petrol isthes e longatus 

Pilumnopeus serratifrons 

Pont ophilus australis 

Pl agus i a capense 

Sphaeroma guoyana 

Talor chestia guoyana 

Tetraclita purpur a scens 
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Abundant 

mlO 

m200 

m500 

mlO 

1 

ml000 

m500 

m5 

m20 

inl0000 

m200 

m5 

mlO 

m50 

ml0 

1 

m5 

mlO 

ml000 

ml 

m5 

2 

1/5 

m20 

m200 

m2 

ml0 

1 

ml00 

ml00 

m50 

Common 

2-10 

20-200 

50-500 

2-10 

1/5 

100-1000 

50-500 

1-5 

5-20 

1000-10000 

20-200 

2-5 

2-10 

5-50 

2-10 

1/10 

1-5 

2-10 

100-1000 

1 

1-5 

1 

1/10 

2-20 

20-200 

1 or 2 

2-10 

1/10 

10-100 

10-100 

5-50 

Occasional 

1 or 2 

1-20 

5-50 

1 or 2 

11/5 

10-100 

5-50 

1 

1-5 

100 

2-20 

1 

1 

1-5 

1 

1/100 

1 

1 

10-100 

1/10 

Ll 

Ll 

Ll/10 

1 or 2 

2-20 

Ll 

1 or 2 

11/10 

1-10 

1-10 

1-5 

Rare 

11 

Ll 

15 

Ll 

LlO 

15 

Ll 

Ll 

Ll0O 

12 

11 

Ll 

Ll 

Ll 

Ll/100 

Ll 

Ll 

LIO 

Ll/10 

Ll 

L2 

Ll 

11 

11 

11 
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Echinoderms 

Abundant Connnon Occasional ~ 

coscinasterias calamaria ml 1 1/5 11/5 

Evechinus chloroticus m2 1 or 2 1/5 11/5 

Patirie lla regularis m2 1 or 2 1/5 11/5 

Trochodota dendyi m5 2-5 1 11 

Coelenterates 

Actinia tenebrosa m5 1-5 1 11 

Actinothoe albocincta m50 10-50 1-10 11 

Anthopleura aureoradiata m50 10-50 1-10 11 

Diadumene neozelanica mlO 2-10 1 or 2 11 

Isactinia olivacea mlO 2-10 1 or 2 Ll 

Paractis ferax mlO 2-10 1 or 2 11 

Tubularia larynx clumps 

Simple Ascidians 

Asterocar12a coerulea mlO 2-10 1 or 2 Ll 

Asterocarpa cerea m5 1-5 1 11 

Ciona intestinalis mlO 2-10 1 or 2 11 

Corella eumyota m50 5-50 1-5 11 

Microcosmus claudicans ? 

Microcosmus kura mlOO 10-100 1-10 11 

Pyura rugata mlO 1-10 1 11 

Styella plica ta m5 1-5 1 11 

Hemichordate 

Balanoglossus australiensis m30 5-30 1-5 11 

·-
I 
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SPECIES DESCRIPTIONS 

In this appendix a brief description is given of each of the Harbour macrofauna 

species, including the average adult length, the feeding type, intertidal 

distribution, type of shore, and a general indication of their abundance 

within the Waitemata Harbour Study Area. 

Mollusca Gastropoda 

Acanthochiton zelandicus - 25 mm,algal and detrital grazer. 

Between mid and low tide levels .on hard shores throughout the Harbour. 

Aglaia cylindrica - 25 mm, carnivore eating small bivalves. 

Found in clean sand in protected areas. Rare in the Waitemata. 

Alcithoe arabica - 140 mm, carnivore eating bivalves. 

Clean sand near low tide. Rare in the Waitemata. 

Amaurochiton glaucus. 30 mm, algal grazer. 

On hard substrates including shell and particularly under boulders 

on sand throughout the Harbour. Abundant. 

Amphibola crenata - 25 mm, deposit feeder. 

High tidal soft sediments particularly in mangrove marsh. 

Sheltered areas. Abundant. 

Baryspira australis - 30 mm, carnivore. 

Clean low tidal sands. Widespread and common. 

Baryspira novaeze landiae crystallina - 15 mm, carnivore? 

Clean low tidal sands sheltered areas. Rare. 

Bucc inulum het eromorphum - 25 mm, carnivore. 

Low t ide beneath boulder s in unsedimented areas. Common 

central and outer Harbour. 

cabestana spengleri - 75 mm, carnivore eating ascidians. 

Shel tered r eefs , lower shore , middle Har bour, r ar e . 

Ce llana ornata - 30 mm , a l gal grazer . 

Mid- t ide on r ocky shores more exposed. Abundant Outer Harbour 

occa s ional Middle Har bour . 

\ 
I 
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Cellana radians - 35 mm, algal grazer. 

Mid-tidal rocky shores, sandstone. Common outer Harbour. 

cominella adspersa - 45 mm, carnivore and scavenger. 

Low tide soft shores throughout Harbour. Abundant. 

Cominella glandiformis - 22 mm, carnivore and scavenger. 

Mid-tide to low tide soft shores throughout Harbour. Abundant. 

Cominella maculosa - 30 mm, carnivore and scavenger. 

Mid - low tide hard shores and shelly areas, Outer and Middle Harbour. 

Abundant. 

Cominella virgata - 28 mm, carnivore and scavenger. 

Mid - low water hard shores, Outer and Middle Harbour. 

Cryptoconchus porosus - 50 mm, carnivore. 

Low water, clean rocky shores, Outer and Middle Harbour occasional. 

Dardanula limbata - 5nnn, algal grazer. 

Low tide level, rocky shores, mid-outer· Harbour, coIIIIOOn. 

Dendrodoris citrina - 50 mm, carnivore? 

Mid - low tide rocky shores, sheltered areas, middle Harbour occasional. 

Dendrodoris nigra - 40 mm, carnivore. 

Low tide, rocky shores, sheltered areas . Rare. 

Haminoea zelandica - 25 mm, detritus feeder. 

Low tide, sandy to muddy area, middle Harbour. Common. 

Ischnochiton maorianus - algal grazer. 

Mid - low tide, beneath boulders , middl e and outer Harbour, cormnon. 

Lepsiella scobina - 20 mm, barnacle and oyster carnivore . 

Mid- t ide rocky shores, middle and outer Harbour, abundant. 

Leuconopsis obsole ta - 7 mm, algal grazer? 

High water, beneath boulders, Outer Harbour occasional. 

Lunella smaragda - 50 mm, algal grazer . 

Mid - low tide , rocky shore s, throughout Harbour, abundant . 

.. 
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Maoricolpus roseus - 45 mm, filter feeder. 

Extreme low water, sandstone reefs, middle Harbour, rare . 

Maoricrypta costata - 40 mm, filter feeder. 

Low water beneath boulders, clean areas, middle and Outer Harbour. 

Common. 

Maoricrypta monoxyla - 20 mm, filter feeder. 

Low tide beneath boulders and on shells of Lunella smaragda, 

middle and outer Harbour,abundant. 

Melagraphia aethiops - 20 mm, algal grazer. 

Upper intertidal, hard shores, intolerant of silt widespread, 

abundant. 

Melarapha oliveri - 10 mm, algal grazer. 

High tide, hard shores, exposed areas. Middle and outer Harbour. 

Intolerant of silt or soft rock, abundant. 

Micrelenchus huttoni - 7 mm, algal grazer and detritus feeder. 

Lower intertidal, soft shores, shelly areas, middle Harbour, rare. 

Murexul octogonus - 25 mm, carnivore. 

Low tide beneath boulders, middle and outer Harbour, uncommon. 

Neothais scalaris - 70 mm, mollusc carnivore. 

Low tide, hard shores, middle and outer harbour, common. 

Nerita melanotragus - 35 mm, algal grazer. 

Upper intertidal, hard shores and beneath boulders. Outer 

Harbour, common. 

Notoacmea daedala - 8 nun, algal grazer. 

Mid tide, on shells and stones, Middle Harbour, common. 

Notoacmea helmsi - 9 mm, algal grazer. 

Mid - low t ide on living and dead bivalve shells and stones, 

near soft substrate. Middle Harbour, abundant. 

Notoacmea parviconoidea - 5 mm, algal grazer . 

Mid-tide , hard shores, outer Harbour. Common amongst barnacles 

and Modilus. 

I, 
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Onchidella nigricans - algal grazer and detritus feeder. 

Upper intertidal to low water rocky shores, particularly on algal 

films or in areas of sediment accumulation . Throughout Harbour, abundant . 

Onithochiton neglectus - 25 mm, grazer. 

Low water, beneath boulders , outer Harbour, occasional. 

Ophicardelus costellaris - 8 mm, detritus feeder and algal grazer . 

High water sedge marsh and mangrove marsh. Abundant . 

Paratrophon stangeri - 20 mm, carnivore. 

Lower shore , sandstone reefs , clean situations beneath stones , occasional. 

Penion adusta - 80 mm carnivore. 

Low water neap, rocky shores , often near sand, occasional. 

Pervicacia tristis - 20 mm, polychaete carnivore. 

Below mid tide on clean sand shores, occasional. 

Potamopyrgus antipodum - 5 mm, detritus feeder. 

High water spring in sedge and mangrove marsh, abundant. 

Risselopsis varia - 5 mm, algal grazer. 

Mid-tide leve l, amongst oysters and barnacles, rocky shores, common. 

Rostangia rubicunda - 15 mm, sponge carnivore. 

Low water neap to low water spring, shaded areas, rocky shores on 

sponge prey. Occasional. 

Scutus breviculus - 100 mm, ascidian grazer. 

Shaded pl aces be l ow mid-tide l eve l, rocky shores, occas iona l . 

Sigapatella noyaezelapdiae - 15 mm, f ilter f eeder. 

Beneath boulder s and near low t ide l eve l, protected rocky shores, common . 

Siphonaria zel and i ca - 20 mm, algal grazer. 

Mi d-tidal l eve l, more exposed rocky shores , common. 

Struthiol aria papul osa - 80 mm, f ilter feeder . 

Low v1at cr neap to low 1-1at er s pring, c l ean sand, rar e . 

Struth iolaria vermi s - 45 mm, f ilter f eeder . 

Low water neap to subl ittora l , sandy area s , occasiona l. 
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Sypharochiton pelliserpentis - 40 mm, algal grazer. 

Mid-tide neap on rocky shores, abundant. 

~ dubius - 10 mm, carnivore. 

Low water neap to low water spring, rocky shores, beneath boulders, 

occasional. 

Teredo 2£.E..· - wood borers. 

Intertidal and sublittoral, boring into waterlogged wood, dead mangrove, 

and wharf pilings, etc, common. 

Terenochiton inguinatus - 10 mm, grazer. 

Low water neap to low water spring, benath boulders, also common 

sublittorally, common. 

Tugali elegans - 20 mm, ascidian grazer. 

Low water spring, beneath boulders in clean situations, rare. 

Xymene plebejus - 12 mm, bivalve carnivore. 

Mid tide to low tide level, clean sand associated with conunon bivalves, 

occasional. 

Zeacumantus lutulentus - 25 mm, detritus feeder. 

Mid-tide level, sandy and firm muddy shores, abundant. 

Zeacumantus subcarinatus - 15 mm, detritus feeder. 

sandstone reefs and shelly areas, mid-low tide. Common. 

Zediloma atrovirens - 1\ mm, algal grazer and detritus feeder. 

High water neap, beneath boulders, occasional. 

z.edilorna subrostrata - 10 mm, algal grazer. 

Mid tide level on dead bivalve shells, in sandy areas, also on 

sandstone reefs, abundant. 

Zegalerus tenuis - 8 mm, filter feeder. 

Low water spring on shells, rocky areas, occasional. 

Zemitrella chaoya - 5 mm. 

Low water neap amongst Corallina and beneath stones, cornroon. 

!,. 
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Mollusca Pelecypoda 

Amphidesma australe - 75 nun, filter feeder. 

Low water neap to sublittoral, clean sand and shelly substrate, abundant. 

Amphidesma subtriangulatum - 65 nun, filter feeder. 

Low water neap to low water spring, clean sand, more exposed areas -

Takapuna Beach. Abundant. 

Anchomasa similis - 75 nun, filter feeder. 

Mid tide level to low water neap, rock borer in sandstone reefs, common. 

Angulus gaimardi - 45 mm, surface deposit feeder. 

Low water sp;:_ing, clean fine sand, Cheltenham, rare. 

Anemia walteri - 40 mm, filter feeder. 

Low water neap to subtidal, beneath boulders and in shaded areas, 

rocky shores, abundant. 

Arthritica crassiformis - 3 nun. 

Commensal with Anchomasa similis, common. 

Atrina zelandica - 200+ nun, filter feeder. 

Low water spring and sublittoral, clean fine sand, rare. 

Chione stutchburyi - 35 mm, filter feeder. 

Mid tide level to low water spring, sandy and firm muddy shores, abundant. 

Cl e idothaerus maorianus - 50 mm, filter feeder. 

Low water neap to sublittoral, clean sandstone reefs, occasional . 

Crassostrea glomerata - 75 nun, filter feeder. 

Mid t ide l eve l to low wat er neap, on rocky shores, abundant. 

Diplodonta str iatula - 8 mm, f ilter feeder. 

Mid t i de l eve l to low water spring in coarse sand and she ll, occasional. 

Diplodonta gl oba - 8 mm, f il ter feeder. 

In hol es excavated by pholads, occa s i onal. 

Dosinia subrosea - 45 mm, f il ter feeder. 

Low wat er spring in c l ean f ine sand, occasional. 
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Dosinula zelandica - 45 mm, filter feeder. 

Low water neap to low water spring, coarse shelly substrate and in hol es 

in sandstone, rare . 

Hiatella australis - 10 mm, filter feeder. 

Mid tide level to low water spring. In algal holdfasts, and pholad 

holes, rocky reef areas, common. 

Lasaea maoria - 3 mm, filter feeder. 

High water neap, beneath boulders in clean damp situations, occasional. 

Leptomya retiaria - 12 mm, surface deposit feeder. 

Fine, firm muds, ·rare. 

Mactra ~ - 70 mm, filter feeder. 

Mid tide level to sublittoral in soft sands and muds, occasional. 

Macomona liliana - 35 nun, surface deposit feeder. 

Mid tide level to sublittoral, sands and muds, abundant. 

Modiolus fluviatilus - 30 mm, filter feeder. 

Low water neap to sublittoral, hard substrates in areas with reduced 

salinity, common. 

Modiolus neozelanicus - 20 mm, filter feeder. 

Mid tide level, clean rock surfaces, common. 

Myadora striata - 25 mm, filter feeder. 

Low water spring, clean fine sands, occasional. 

Myt i lus edulis aoteanus - 70 mm, filter feeder. 

Wharf piles and rocky shores, occasional. 

Low water neap to low water spring. 

Notirus r ef l exus - 30 nun, f ilter feeder. 

Low water neap to l ow water spring, boring in sandstone, 

c l ean area s, occa siona l . 

No tocorbula ze l and i ca - 10 mm, filter feeder. 

Low water spr i ng shel l substra t es , and subl ittora l, occasiona l. 

"'Notopaphia el egans - 30 mm , f i l ter feeder. 

Low water neap to l ow wa t er spring , boring in sandstone, clean areas, 

occa siona l. 
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Nucula hartvigiana- 6 mm, deposit feeder. 

Mid tide level to low water spring, clean sandy areas, abundant. 

0ffadesma angasi - 55 mm, filter feeder. 

Low water spring, clean fine sand, rare. 

Ostrea §.£.• - 35 mm, filter feeder. 

Low tide neap to sublittoral , hard shores, abundant. 

Paphirus largillierti - 60 mm filter feeder. 

Low tide neap to low water spring, clean sand, rare. 

Pecten novaezelandiae - 120 mm, filter feeder. 

Low water spring to sublittoral, none . found alive on present survey. 

Perna canaliculus - 130 mm, filter feeder. 

Low water neap to sublittoral, rocky shores, occasional. 

Pholadidea spathulata - 55mm, filter feeder. 

Mid tide level boring in sandstone, clean areas, common. 

Pholadidea tridens - 30 mm, filter feeder. 

Mid tide level to low water neap, boring in sandstone, clean areas, rare. 

Protothacca crassicosta - 25 mm, filter feeder. 

Low water neap in coarse shelly substrate, or in crevices in 

sandstone reefs, rare. 

Scintilla stevensoni - 6 mm, 

connnensal with LysiosquHla armata. 

Solemya parkinsoni - 30 mm, filter feeder. 

Low water neap to low water spring, burrowing deeply in soft sand, rare . 

Soletellipa nitida - 30 mm, filter feeder. 

Low water neap to low water spring, firm sand and sandy mud , common. 

Trichomusc ulus barbatus - 15 mm, filte r feeder. 

Beneath stones below mid tide level, clean situations, occasional. 

Zel ithophaga truncata - 35 mm, filt er feeder . 

Mid tide l eve l to low water spring, boring in sandstone, c l ean areas, 

common. 
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Polychaetes 

Acrocirrus ~· - 60 mm,selective deposit feeder. 

Low water neap and below, beneath boulders on sand, occasional. 

Aglaophamus macroura - 120 mm, polychaete carnivore. 

Mid tide level to low water spring, sandy and firm muddy shores, abundant. 

Asychis theodori - 200 mm, deposit feeder. 

Low water neap to low water spring, clean fine sand, common. 

Axiothella quadrimaculata - 150 mm, deposit feeder. 

Mid tide level to low water spring, clean firm sand, occasional . 

Dasychone .2.E.· - 150 mm, filter feeder. 

Low water neap to low water spring, clean sand, and shelly substrate, 

occasional. 

Eulalia microphylla - 100 mm, carnivore. 

Mid tide level amongst oysters, common. 

Filograna .2.E.· - 10-20 mm. 

Low water neap to sublittoral, beneath boulders in clean situation, 

occasional. 

Flabelligera affinis - 60 mm. 

Mid tide level to low water spring, beneath boulders in clean situation, 

coxmoon. 

Galeolaria histrix - 60 mm, filter feeder, 

Low water spring, rocky reefs in clean areas, occasional. 

Glycera ~· - 150 mm, polychaete carnivore. 

Mid t i de l eve l t o low water spring, sandy and muddy substrates, abundant. 

Idyanthr ysus guadricornis 

Lepidonotus jacksoni - 20 mm, polyzoan carnivore . 

Mid tide l eve l t o low water neap, beneath boulder s in cl ean si tuations , 

common. 

J 
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Lepidonotus ~- - 20 rran , polyzoan carnivore. 

Beneath boulders as above, but in more silted situations. 

Lumbriconereis sphaerocephala - 160 mm, deposit feeder. 

Mid tide level to low water spring, sandy flats, common. 

Marphysa depressa - 180 rran, carnivore. 

Half tide level to low water spring, in crevices in sandstone reef 

areas, occasional. 

Nicon a estuariense - 120 mm. 

Above mid tide level to low water spring, beneath stones in muddy 

situations, and burrowing in mud flats, common. 

Orbinia papillosa - 120 mm, deposit feeder. 

Mid tide level to low water spring, clean firm sand, occasional. 

Onuphis aucklandensis - 200 mm, carnivore. 

Low water neap, clean firm sand , occasional. 

Owenia fusiformis - 120 mm, surface deposit feeder. 

Low water neap to sublittoral, sandy-mud substrate, common. 

Pectinaria australis - 60 mm, deposit feeder. 

Low water neap to sublittoral, clean sand and sandy-mud, common . 

Perinereis novaehollandiae - 120 mm, deposit feeder? 

Mid tide level to low water spring, firm sandy substrate, abundant. 

Pomatoceros caerule us - 60 mm, filter feeder. 

Mi d t ide l eve l t o low water neap , rocky shores in clean situations, 

abundant. 

Prionospio aucklandica - 40 mm, surface deposit feeder. 

Mid t i de level to l ow water s pring, wet, muddy-sand substra t es , abundant. 

Sabellaria kaiparensis - 100 mm, f ilter feeder . 

Low wat er neap, on rocks , near sand , Takapuna-Chel t enham, occasi ona l . 

Scolelepi s ~ - - 50 mm , s urface deposit feeder . 

Mid tide l eve l to l ow water neap, sandy-mud , abundant . 

-
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Spirorbis ~- - 3 mm, filter feeder. 

Epiphytic on low tidal algae, on stones and shells, abundant. 

Stylarioides parmatus - 60 mm. 

Mid tide level to low water spring, boring in sandstone, clean areas, 

occasional. 

Terebella ~- - 70 mm surface deposit feeder. 

Beneath stones mid tide level to low water spring. Probably more 

than one species in the Harbour, occasional. 

Timarete ~- - 80 mm, surface deposit feeder. 

In soft substrates sometimes beneath stones, near low water neap. 

Occasional. 
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Crustacea 

Alpheus -2.£.· - 50 mm, surface deposit feeder. 

Mid tide to low water spring, soft muds, abundant. 

Balanus amphitrite - 12 mm, filter feeder. 

Low water neap to sublittoral, on hard objects in areas with 

reduced salinities, abundant. 

Balanus trigonus - 8 mm, filter feeder. 

Low water spring and sublittoral, on hard surfaces, clean substrates 

in currents, corranon. 

Callianassa filholi - 40 mm, surface deposit feeder. 

Mid tide to low water spring, firm sand, conman. 

Cancer novaezelandiae - 100 mm, scavenger. 

Low water spring, gravelly areas and near sand, occasional. 

Chamaesipho brunnea - 10 mm, filter feeder. 

Mid tide level on exposed hard substrates, conuoon. 

Chamaesipho columna - 4 mm, filter feeder. 

--

Mid tide to low water neap, hard surfaces, moderate exposure, conman. 

Cirolana cooki - 15 mm. 

Mid tide l evel to sublittoral, sandy substrate, occasional. 

Cyclograpsus lavaux i - 30 mm, detritus feeder. 

High wat er neap and above, beneath boulders, abundant. 

Elminius modestus - 5 mm, fi lter feeder. 

Mid tide l evel to low water s pring on all hard surfaces, abundant. 

Elminius plicat us - 15 mm, f ilter feeder. 

Mi d tide level, exposed hard substrates, common. 

Halicarcinu s cooki - 25 mm, detritus feeder . 

Mid tide l eve l to low water spring , c l ean sandy substrate, occasional. 

Hal i carc inus varius - 18 mm , 

Mid tide to low water spring , amongst a l gae and beneath boulders, 

common. 
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Helice crassa - 25 mm, surface deposit feeder. 

High water spring to low water neap, soft substrates, abundant. 

Hemigrapsus crenulatus - 45 mm , detritus feeder and scavenger. 

Mid tide level to low wat er spring, wet, shelly areas on soft shores , 

common. 

Hemigrapsus edwardsi - 140 mm, scavenger. 

High water neap,beneath boulders in clean situations , occasional. 

Heterozius rotundifrons - 25 mm. 

Mid tide level, beneath boulders in clean s i tuations, rare. 

Hymenicus pubescens - 10 mm 

Low water neap to low water spring, beneath stones, common. 

Isocladus armatus - 10 mm 

In pools on rocky shores, more exposed areas, corranon. 

Leptograpsus variegatus - 150 mm, carnivore. 

Mid tide level , beneath boulders and in crevices, exposed rocky areas, 

common. 

Lysiosguilla armata - 70 mm, filter feeder. 

Mid tide level to low water spring, in clean firm sand, common. 

Notomithrax minor - 35 mm. 

Low water neap to low water spring, rocky areas, occasional. 

Oval i pes punctatus - 120 mm, carnivore. 

Sublittoral fringe, exposed sandy shores , occasional. 

Palaeroon affinis - 35 mm, scavenger. 

Pools and sublittoral, abundant. 

Petrolisthes elongatus - 40 mm, f ilter feeder. 

Mid tide l evel, beneath boulders, abundant. 

Pilumnopeus serratifrons - 100 mm. 

Mid tide l eve l to low wat er spring, beneath boulders and objects on 

sandy substrate , occa s ional. 
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Pontophilus australis - 25 mm. 

Low water neap - r emains in the water, shallow pools, e tc, clean 

sand areas, occasional. 

Plagusia capense - 180 mm, carnivore. 

Sublittoral fringe, and larger pools, exposed hard-shore areas, common. 

Sphaeroma guoyana - 12 mm. 

High tide neap, burrowing in sandstone, abundant. 

Talorchestia guoyana - 15 mm. 

High tide level , clean sandy beaches, beneath algae and drift material, 

common. 

Tetraclita purpurascens - 12 mm, filter feeder. 

Mid tide level in shaded areas, beneath boulders, occasional. 

-



--
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Echinoderms 

Amphiura aster - 250 mm, surface deposit feeder. 

Low water neap to low water spring, clean sand - Cheltenham, 

occasional. 

coscinasterias calamaria - 150 mm, carnivore. 

Low water neap to sublittoral, on clean rocky shores and subtidal 

beds of Amphidesma australe, common. 

Evechinus chloroticus - 80 mm, algal feeder. 

Low water neap to sublittoral, clean rocky shores, unconnnon. 

Patiriella regularis - 65 mm, detritus feeder and algal grazer. 

Low water neap to subtidal, rock platforms and sometimes on soft 

substrate, connnon. 

Trochodota dendyi - 120 mm, deposit feeder. 

Low water neap, soft substrate, occasional. 

Coelenterates 

Actinia tenebrosa - 20 nnn, filter feeder. 

High water neap to mid tide level in shaded situations, on sheltered 

rocky shores, occasional. 

Actinothoe albocincta - 15 mm, filter feeder. 

Low water neap to sublittoral, in shaded situations, in strong current 

areas , common. 

Anthopleura aureoradiata - 8 mm, filter feeder. 

Mid tide level to sublittoral, hard substrates and shells of living 

and dead bivalves, on soft shores, abundant. 

Diadumene neozelanica - 25 mm, filter feeder. 

Low water neap to subtidal, sheltered situations, tolerant of some 

degree of s iltation, occasional. 

Isactinia olivacea - 25 mm, fi lter feeder. 

Mid tide l evel to s ubl ittora l, rocky shores , common. 
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Paractis ferax - 6 mm. 

Low water neap, buried in sandy mud and attached to stones, occasional. 

Tubularia larynx - 3 mm, filter feeder. 

Sublittoral, attached to buoys and wharf piles, common. 

Simple ascidians 

Asterocarpa coerulea - 30 mm, filter feeder. 

Under stones in clean rocky situations, common. 

Asterocarpa cerea - 30 mm, filter feeder. 

Under stones in clean rocky situations, common. 

Ciona intestinalis - 35 trm, filter feeder. 

About low water neap, on rocky shores, on vertical rocky faces. 

Corella eumyota - 40 mm, filter feeder. 

Low water neap to low water spring, amongst algal tuff, cotllllX)n. 

Microcosmus claudicans - 30 mm. 

Low water neap to low water spring and in pools, sheltered situations 

on hard substrate, also beneath stones, occasional. 

Microcosmus kura - 30 mm, filter feeder. 

Low water neap to sublittoral, on sandstone reefs throughout Harbour, 

abundant. 

Pyura rugata - 30 mm, filter feeder. 

Low water neap to low water spring, under ledges, sheltered situations, 

occasional. 

Styella plicata - 40 nun, filter feeder. 

Low water neap to low water spring, under ledges, clean areas, with 

some exposure, occasional. 

Hemichordat e 

Balanoglossus australiens i s - 150 mm, surface deposit feeder. 

Low water neap to low wat er spring, clean sand, occasional. 
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