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1.0 INTRODUCTION

This report presents a biological description of five subtidal soft bottom sites in the western outer
Marlborough Sounds (Fig. 1). Each study site was located in an area proposed as a marine farm

(see applicants report).

The study sites were located on the north-east, north, and western aspects of D’Urville Island
and in a bay adjacent to the mainland between Croisilles Harbour and French Pass (Fig. 1). All

five sites were located in relatively exposed situations, particularly from the northerly quarter.

Each proposed marine farm site was situated over soft sediment substrata in depths ranging from
22 to 26 meters (Table 1). The minimum distance from the farm edge and land ranged between
200 to 600 meters (Table 1). The proposed method of farming is subsurface lines and structures
with surface navigational markers. Structures involved in the proposed marine farms are

outlined in a report by the applicants. The species applied for are indigenous species of algae.

The Marlborough Sounds lie at the northern end of the South Island. The Sounds are bordered
by Cook Strait to the north and east and Tasman Bay to the west. Formed by the submergence
of river valleys, the Sounds consist of approximately 1500km of coastline made up of bays,
passages, peninsulas, headlands, cliffs, estuaries and beaches, often with an adjacent steep
terrestrial topography. The Sounds are a resource of major ecological importance. In a
nationwide report by the Department of Conservation the Sounds was identified as being of
national conservation value. The Sounds was also identified as having areas of international
biological importance (Davidson et al ., 1990; Davidson et al., in press). These values will also
probably be an important consideration in the soon to be produced Marlborough District Council
Coastal Plan.

Multiple use (marine farming, fishing, boating, housing, waste water disposal, port development,
forestry, agriculture) have the potential to degrade the environment of the Sounds. Marine

farming for example, can have considerable impact on the environment through habitat
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Location of study sites.
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Table 1: List of study sites and grid reference of core samples.

{(PRO-3983/RID:CM: 5

Distance
Site Site number Farm area Depth (m) from shore Grid reference
Puangiangi Island 1 49 ha 25m 600m NZMS 260 6048160N
2594000E
Rakiura Rocks (west) 2 49 ha 24 m 500m NZMS 260 6054000N
2589390E
Punaatawake Bay 3 49 ha 26 m 350m NZMS 260 6023325N
2572450E
Cone Island (north) 4 49 ha 22 m 500m NZMS 260 6032000N
2575280E
Papawai Bay 5 4% ha 2l m 200m NZMS 260 6023325N

2572450E
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modification or lowering water quality. It is therefore important that all new marine farm

proposals adequately identify natural values within and adjacent to a proposed marine farm.

The aim of this study was therefore to provide environmental information on the proposed sites
and to identify features of biological value which could be threatened by the establishment of the

proposed marine farms.

2.0 METHODS

During 7th April 1994, 20 benthic soft sediment samples were collected from five sites centrally
located within five proposed marine farm areas (four samples per site)(Table 1). Within each
site, core samples were collected from four corners of a 100x100m quadrat using SCUBA and
a 130mm diameter by 130mm deep core sampler. Cores were washed in socks of 0.5mm mesh
and the residue preserved in 70% isopropyl alcohol for later sorting. All macroinvertebrates
were extracted using a white tray and binocular microscope. Animals were identified to the

lowest taxonomic level practical and were then counted.

At each site, three replicate sediment cores were collected using clear perspex tubes (62mm
diameter) to a depth of 130mm. Cores were brought to the surface and photographed intact
inside the tubes and then extracted onto a white tray and cut in half before more photographs
were collected. Photographs provided a visual record of the sediment composition and degree
of deoxygenation of the profiles. Light grey being indicative of oxygenated conditions, while
a black silty appearance often with a strong sulphur smell indicating oxygen depletion. Oxygen

depletion is found in sediments which are enriched with organic material.
At each site an underwater video of a representative area inside the study area were collected.
Qualitative information collected by divers from adjacent subtidal rocky shores during 1989-90

were summarized and included in the report. These data were collected by divers recording

substratum, depth and associated communities and their relative abundance.



3.0 RESULTS AND DISCUSSION

3.1 Underwater Video Interpretation

Underwater video footage of a representative area where samples were collected on each
proposed marine farm suggested that for all sites apart from Puangiangi Island (Rangitoto
Islands) the benthos was dominated by a relatively featureless fine sand or sand substratum. In
these sites few epibenthic (surface dwelling) species were observed from the video. In contrast,
at site 1, a horse mussel (Atrina zelandica) bed was apparent. Horse mussels were encrusted
by a variety of sponges, hydroids, ascidians, and bryozoans. Juvenile blue cod (Parapercis
colias) were common in the horse mussel bed suggesting this area may be a juvenile cod area.
Such relationships between horse mussel beds and juvenile fish have been suggested by Hay
(1990). Hay (1990) reported that horse mussel beds enhance species diversity of surface
dwelling species by providing opportunity for species normally attached to rocky substrata to
obtain an appropriate surface for attachment. Horse mussels have been known to provide
attachment for large macroalgae species such as Macrocystis pyrifera. Large foliose red algae
such as Shizoseris, Hymenena, Epymenia, Laingia, Stenogramme and Asparagopsis also form
large clumps on mussels at 15-20m depth (Hay, 1990). In areas where there are strong currents
small depressions up to 30-30cm deep and about 1-2m wide can form. Fragments of seaweed,
shells and other debris accumulate within such depressions around mussels and this debris
attracts additional marine life (Hay, 1990). The effect of dredging on dredging on horse mussel
communities is devastating (Hay, 1990). Horse mussels are sessile, fragile creatures which once

dredged are usually damaged beyond repair.

The extent, density and depth range of horse mussels and a list of species associated with the

mussels at this site was not collected in the present study.

3.2 Sediments

The sediment at sites 1, 2, 4 and 5 were dominated by substrata less that 0.5mm in size while
at site 3 most of the sediment was larger than 0.5mm in size. These findings basically agreed
with those described by Lewis and Mitchell (1980). Sediments from sites 1, 2, 4, and 5 were
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described as silty sands (Figs 3, 4, 6, 7), while site 3 (Fig. 5) had a coarser sand proportion (ie
most sand was greater than 0.5mm diameter), This was probably due the proximity of this site
to a large gravel dominated area north of D’Urville Island. This gravel dominated area is
probably maintained by the strong tidal currents which flow around the north of D’Urville
Isiand.

Cores showed that sediments to a depth of 130mm were aerobic with no indication of an
anaerobic layer (Figures 3-7). It would be expected that any anaerobic layer at site 3 would be
considerably deeper than at the other four sites due to the coarser nature of the sediment at this

site.

3.3 Biota from Core Samples
A total of 49 benthic infaunal invertebrates and one species of vertebrate were recorded from

five sites and 20 core samples analysed. Counts of all species from individual cores are

displayed in Table 2.

The mean number of taxa per site (species richness) ranged from 4.5 to 14.5 species (2-16 for
individual samples)(Table 2). The mean density of individuals ranged from 527 to 11625 per
m? (151 to 13863 per m? yer sample)(Figure 2). This represented considerable variation
between sites (Figure 2). Lowest densities of invertebrates and the lowest number of taxa were
recorded from site 3. Highest invertebrate diversity was recorded from site 2, while highest

number of taxa were recorded from site 1 (Figure 2).

The macrofauna was dominated by Polychaeta (16 species), Crustacea (15 species), Mollusca
(13 species), Echinodermata (3 species), and Brachyura (2 species). This species composition
was representative of the types of assemblages recorded for other parts of the Marlborough
Sounds (Dell, 1951; Estcourt, 1967; McKnight and Grange, 1991; Roberts and Asher, 1993).
Species common from enriched anaerobic subtidal sediments (such as capitellid and nematode
worms)(Pearson and Rossenburg, 1978) were virtually absent from the present samples

suggesting little enrichment. This was result was to be expected due to the composition of



Figure 3 Representative core samples from Puangiangi Island.
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Figure 4 Representative core samples from Rakiura Rocks area.



Figure 5 Representative core samples from Punaatawake Bay.



Figure 6 Representative core samples from coast north of Cone Island.
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sediments and the low level of human nutrient input in this area.

The most widespread species throughout the 20 samples were sabellid and spionid polychaetes
(14 samples), bivalve (Scalpomactra scalpellum)(13 samples) and Amphipoda sp#l (13
samples)(Table 2). The latter and spionid polychaetes were the only species recorded from all
- sites (Table 2).

3.4 Comparison of Benthic Communities

Previous macrobenthic research from soft sediments in the Marlborough Sounds has been
published by Dell (1951), who reported on three dredge hauls from the outer Queen Charlotte
Sound, Roberts and Asher (1993) who investigated an area of Port Ligar (Pelorus Sound) and
Estcourt (1967) and McKnight (1969, 1974) who both investigated the fauna from Queen
Charlotte Sound, Pelorus Sound and the adjacent part of Cook Strait. Mcknight and Grange
(1991) analysed samples collected over most of the Sounds and aimed at an understanding of the

distributions of species and marine biological communities throughout the Marlborough Sounds.

Inspection of species compositions in the present study suggest that sites 1, 2, 4 and 5 (called
group 1 in this report) have similar species assemblages. In addition, densities of invertebrates
from group 1 were similar apart from site 2 which had very high densities of a sabellid
polychaete (Table 2)(Figure 2). Site 3 (group 2) had a low number of taxa and low numbers
of individuals (Figure 2). Group 1 had three endemics, including the bivalve Scalpomactra
scalpellum, and maldanid and sabellid polychaetes, while group 2 was characterised by its
endemic syllid polychaete, urchin Pseudechinus novaezelandiae and lancelet Epigonichthysis
hectori (Table 2).

McKnight and Grange (1991) compared benthic communities from throughout the Marlborough
Sounds and identified four major groups which they related to physical attributes such as
substratum and depth. The group most closely related to group 1 in the present study was
classified as characteristic of outer Sounds sandy muds with shell fragments found in depths

between 20 to 28m by McKnight and Grange (1991). Species identified by McKnight and
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Grange (1991) as dominant and subdominant species were all present in site 1 in the present
study and to a lesser extent in the other three sites (Table 2). Site 3 in the present study did not
fit into any group in the McKnight and Grange (1991) classification, however, their study did

not include the outer western Marlborough Sounds.

3.5 Rocky Subtidal Information
A list of invertebrates and macroalgae recorded from shallow subtidal shores adjacent to
proposed marine farms are displayed in Tables 2-6 in the Appendix of this report.

At site 1 (Table 2 in Appendix) the shore graded from bedrock (0-33m depth) to outcropping
rock surrounded by sand. The rock terminated at 35m depth leaving a soft bottom dominated
by sands which continued offshore. The rock substrata had a high percentage cover of brown

macroalgae dominated by Ecklonia radiata and a component of Margineriella.

At site 2 (Table 3 in Appendix) a bedrock fringe graded into large boulders to 10m depth. At
14 m depth the substratum was dominated by small boulders, cobbles and pebbles. E. radiata
and C. flexuosum formed a high percentage cover over hard substrata down to 10m depth.

A site 3 (Table 4 in Appendix) the shore was dominated by large boulders colonised by a high
percentage cover of E. radiata, C. flexuosun and Landsbergia. A high percentage cover of
encrusting organisms dominated by bryozoan and sponge communities were observed on rock

faces and overhangs.

At site 4 (Table S in Appendix) the rocky shore terminated at 10m depth. Below this depth the
substratum was dominated by rippled sands. Little macroalgal species were recorded from this

arca.

At site 5 (Table 6 in Appendix) bedrock substrata graded into large boulders at 14m depth and
then to small boulders at 26m depth and to cobbles and fine sand and broken shell at 30m depth.



Table 2: Counts of benthic macroinvertebrales from core samples collacted fram outer western M. Sourds (7/4/94].

Sita 1 Site 2 Site 3 Scte 4 Site b

Sciemtific nama Common name [ b [ L [ b e d [ b |e d a b [ & ]

NEM ATCOA round worms 1

MEM ERTINA 1

fsiPuNCULA poanut worms 2

MOLLUSCA

GASTRCPODA

Avmtrofucis glar vihalk 1

Sigagratells noveezelandise 1

JBIVALVIA

Ennmuscula strangert st aheil 1 1

Gari Hinmofata et sholf 1 3 1 1

Nemacardium pulchellum 1 1 LR

iN ctocailivia multistrista 1 1| 2 9

ESoll.-Him silique 1 1 1

Scalpomactra scalpalium 1 1 2 z 1 3] Bl 4 2

Tollina edgari wodga sheil 1 1 4 2

[Tatlina huttoni wedge shell 1

[POLY CHAETA Seistie worms

Capitoifides 1 1 1 1

Cirratulides 1 1 . 1

JEunicidae 2

Glyceridas h; 1 1

Lumnbeinesidse 1 1 1 1

{Magelona papillicornis

lMﬂdanidn bamboo worma IRE | 3 i 2 3

!Nephtyidn 2 4 [] 3 1 3

Ophatiidas 1

Orbindidae 1 1

Peetinaris 1

Phyliodocidee jpaddle worms 1 1 2

|Sabaltidae sp1 2 4 1 807 106| 180| 123 18| 14} 16

!Slbﬂ"id" sp#2 1

Spionidse 4 & 8] 3 1 2 1 2l 3| 8§

{syiidas 2| 5 2§

Iuﬁdmﬁﬁod polychaete 1

CRUSTACEA

Cumaces spif 1 1 1

Cumaces spff 2 5 2 2

Cumaces sp¥3 1

Amphipoda hopper 1 3 2 8 8 18 B 16 1 3 4 2 1 1

-
-
(]
-
-
[~

[Ampipode sp#t hopper 2

[Amphipoda sp #2 hopper

Phoxpcephaiid ap?1 hopper 2 1 ?

i L]

@ | |
-

{Phoxocephalid 3p#2 hopper

Caprellidsa hopper 3

Ostrocodas spf1 1 1

|Ostracoda sp#2 4

!Mynidu tshrimp 2 1 2

Tansidaces sp¥Fi 1 2 2

Tanasideces sp#2 3 2

fsopoda 1

ECHINODERMATA stars

Echinocardium cordatum se8 mouse 1 3

Ophiuroides sard star 1

Pseudachinus novaezelandise  |wrchin ]

BRACHYURA

Pagrus 3p¥ hermit crab 2

Pagrus spf2 hermit crab 1

OTHER

[Epigonichthys hectori fencelet 1

TOTAL INDIVIDUALS 18] 26! 33| 48 128 1437 184} 182 2] 6] 11] 10 48| 34| 30| 27

NUBASER OF TAXA 13; 14§ 16} 16 6 12 9 8 2] 2 8 7 11| 13| 16 6

"
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Figure 2 Mean richness (left) and mean densities (per square metre) for
each site. Error bar represents 2SD.
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4.0 DISCUSSION OF POTENTIAL IMPACTS OF MARINE FARMS

4.1 Benthic Communities

Little is known about the impact of subsurface algae farms on benthic rocky or soft bottom
communities in New Zealand. On sites 2, 3, 4 and 5 there is little opportunity (hard substratum)
directly beneath the proposed farms for algae spores from a farm to settle as sediments were
dominated by sands with a relatively small proportion of fragmented shell. At site 1 the
presence of horse mussels (4. zelandica) provides opportunity for algal settlement onto a hard

surface medium.

At all sites the adjacent shores were dominated by rock. As the proposed marine farms propose
to farm naturally settled indigenous algae, it is likely that these areas will be the major source
of spores. The influence of algae settlement from the proposed farms back into adjacent hard
shores is unknown and will likely depend on the species involved, degree of exposure and depth.
Changes resulting from an algae marine farm on the benthic community should be monitored

through regular core samples, quadrats and benthic community analysis (see chapter 5).

Studies on the impacts of dredging on marine environments has suggested that benthic
communities can be destroyed or modified into a different community (de Groot 1984, Poiner
and Kennedy, 1984; Jones, 1992). The establishment of marine farms effectively precludes this
activity from the area directly beneath the farm. This advantage to the benthic community is
outweighed under many fypes of marine farms as the benthos is modified by material falling
from the farm. In the case of an algae farm, the impact on the benthos may be minimal and
therefore the advantage of dredge cessation could be realized. This could be an advantage to

communities which are sensitive to dredging as the farm may provide some level of protection.

4.2 Land/Seascape Values
Sites 2, 3 and 5 have documented land/seascape values (Bennett, 1990; Davidson, et al., in
prep), while sites 1 and 4 probably also have seascape values but were not included in either

study. All seascapes located in the areas proposed as marine farms have low levels of
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muodification and will be regarded as having a high degree of vulnerability to alteration through
structures in the marine environment. A decision on weather the proposed subsurface algae
farms threaten these values should consider farm distance from the shore, structure size, number

and visibility from both the sea and the land.
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5.0 MONITORING

Virtually no information on the impact of marine algal farms on the marine environment of New
Zealand is known. It is therefore important that any approvals for such farms be seen as an
opportunity to document potential impacts. It is strongly suggested that monitoring be part of
any approval granted and that the appropriate regulatory authority also encourage research from
appropriate educational or science institutions on some of the more complex issues raised by

these types of farms.

1t is suggested that monitoring programme be initiated following a thorough baseline study. It
is suggested a baseline study include: 1) soft bottoms (sediment compositions, organic content,
biota composition); 2) rocky shores (community assemblages related to substrata and depth); and
3) marine farms (biota associated and settled into the manine farms). The collection of a wide
ranging baseline will potentially deal with the major problem in monitoring which is knowing

what factors will change as a result of the impact of event.
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6.0 CONCLUSION

The aims of the study were to provide a biological description of the benthos under and adjacent
to five proposed marine farm sites and to identify potential threats to any conservation values
posed by the proposed marine farms. This first aim was achieved, however, the second aim
proved difficult to answer as no documented information was sourced on the impact of

subsurface algae marine farms on the New Zealand environment.

The benthic soft and hard shore communities recorded from the present study contained no
species that were "unexpected” ie. most species are commonly found in subtidal soft shores
around the coast of New Zealand (Dell 1951; Estcourt 1967; McKnight 1969, 1974; Roberts
and Asher 1993; McKnight and Grange 1991). Of particular conservation value was the horse
mussel bed (Atrina zelandica)(Hay, 1990) identified from the underwater video at site 1. Little
is known about the importance of this species in subtidal ecology but it seems that horse mussels
increase species diversity and may function as juvenile fish nurseries. Certainly in the horse
mussel bed identified in the present study, considerable numbers of juvenile biue cod (Parapercis

colias) were observed in the video.

Potentially, a marine algae farm may protect benthic communities directly below the farm from
impacts such as dredging, provided, however, the impact of such a farm did not itself threaten
communities such as horse mussels. The impacts of subsurface marine algae farms should be
the focus of monitoring programmes. It is possible that subsurface marine farms utilizing
indigenous species of algae may have relatively little impact on benthic communities in New

Zealand.
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Table 2 List of species recorded from shallow subtidal adjacent to site 1.

A Common hare kreartabrains Habiet Common nume
|C werpa madiodes SPONGIA
Arcorica sists renck Qray spanga
Aplysilla wifurea reck suiphur
Asptos septos ok
[C arpophryian  meschalocarpum flapjack Calbyapongis . ok finger sporge
|C arpophylium Peciucsun Tethisa w rech golf ball
[Cymtophora toruloss MOLLUSCA
Eckionis rafista pacicie wead Chromadoris amoend rock uckbe anch
L} Cryptocorchus porosus rock. butterfty chitan
JHormonira bankai Negturms recilacs Eudaxochiton nobilie rock nobla chiten
iu.m'n-u- GASTROPODA
Zoraria Amnaids straie nared olive shell
Anomia reck wrirdow syster
[ Aspar agopein Avtree red, saw shell
Corninalls maciiats reck bl
Cookia suicats rouk, cook’s turben
Haliotie ire rock paua
Haliots vitcginna rwck. paue
Haustrum haustorum rock,
Lapsisls scobine reok oystet borer
Maoricolpus roseus el spire shelf
IMauria punctulata rock
Nemacardium puichelium sarvd
iuum muttistrists oared
Hucula sp saral
Boutue roek
BIVALVIA
Chismys rock, queen scallep
Dosinis st
Trechus ep. rnch,
POLYCHAETA
e achioruna sp. o fan worm
Saleclaris hywtrix rock, tube worm
CRUSTACEA
Pegurus sp. sard harmit arab
Plagusia chabne ok roef crab
ECHINODERMATA.
Cosscissteris calamarnia wplt 11 wm oot
Evechicua choroticus rock kina
Patirieils regularie reck cushion starfish
Pectinurs meculsts sard ]
Pantagonaster ek broach star
Stichopus mollis o cucLITbar
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Table 3 List of species recorded from shallow subtidal adjacent to site 2.

-

Al e Comenon hame rvvertebrates Common neme
Ubve 22 hettios SPONGLA
Ancorw sleta rock Y Hporge
Aptysila suifures reck g
Tethia sp rock potf ba
HC arpophylhun  maschelocerpum flap-jack MOLLUSCA
[C arpophylium. flccuosum
(€ s barpa b owri Cryptecendiys porosus rock butterfly chiton
Eciconia redista paddie weed Furdexechiton nobiliy rock noble chiton
QAASTROPODA
FHsdoptacn Anbmia rack, window aywter
F-Iumoﬂ'u barkei Heptunes neckiscs Astrea reck sew shall
Cookle sicata Tock cook’s turban
Haliots irle ook pau
Haliotis virgirma ook Pt
| AR G 000 Hamtrum haustorum ook
Euptiots Lapeiella scobina rock oyster borer
Maoricolpus rossus rock spire shell
BIVALVA
Troclam sp. rock
POLYCHAET A
Brachiomma sp. ward fan werm
Oualeclaria hwetris tube worm
CRUSTACEA
Jamen achvy ardeil rock crayfish
Pagunas sp. hwrrmit orab
Plagusie chebrus roak o]
ECHINODERMATA
Astrostols scalera rack
Cosclevterios cslamanis oalt 11 amh Bl
Evechinue chorstious reck i
Patiriels reguderia rock cushion starfish
Pectings macieta oarvd
Portagonee reck broach star
Stichopus mollis sard cucrniber
Stagruster inflatn ook ambish star
BRCHOPODA
MNotosaris rigricars rock biack brachiopad

Page 1
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Table 4 List of species raecorded from shallow subtidal adjacent to site 3.

LA gee Comemon nema Lo Habiwe Common e
Flamiwps sudicdes SPONGIA
Areocos st rock OFEY #HONge
Aptysilly it ree rock sulpr
ASptos Septoe reck
[Carpoptyium isschalocarpum Nap-jack Callyeporgis w. reci finger aporge
o arpophyiium flaxucesum Tochis ap rock golf ball
[ amrpooitrs MOLLUSCA,
JCwstophora tondons Cryptocorwiul porosus reck butterfly chiton
Edaﬂ'u-dim paddte wesd Fudexochiton robilis rock. noble chiton
fRaseophors GASTROPODA
J-larmosira banksii Neptures necklace Arwenis rock window eysher
h_acciubargia Astrea rock sew shell
[ Zewwris Cachis wicets reck cook's turban
Hafotis auwtralie rock pauS
L Ampar agopeia Haliote iri rock pae
Jemaloty Hakotis virgines reck paus
Haumtroen heustoramn rock,
Lapsisla scobina rock, CYELN borer
W soricolpus ToseUs reck apire shell
I aurie tgris rock.
Turbo pransomm rock cos are
Scutus rock
Trochus op ok
- BIVALVA
Chiarmys rack queen scaliop
Donirde nerd
Trochus sp. rock.
POLYCHAETA
Brachiomma ap. sard fan worm
Gelsoiaria Fywirix rock, tubs wormn
CRUSTACEA
Lo achw arcinil reck arayfieh
Paguns sp. sored hermit crab
Plagisia chabwus ook reol orab
ECHINODEPMATA,
Aatrostols scabra rock
|Cossclasterias calamaria woft 11 wm ot
Evechinus charptios rock iy
Patiriella reguarie - 4 cumhion starfieh
Pectinurs mecuists send
Pentagonaster rock broach star
Stachaster rock, reef star
Stichopus mallie sand UG
Stagnaster inflstue rock, wenbush star
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Table 5 List of species recorded from shallow subtidal adjacent to site 4.

| Adugare Sorrrein feae Irveriebretes Habi st Common remve
ive . »ea lettice SPONGIA
Ancoring slata rack Grey sponge
Caltyspongia sp. rock finger sponge
[Carpechyiun  maschalocarpom Aap-jack Tethis o0 rack goif balt
I wrpoptrytum flexucearm MOLLUSCA
& tondoas Cryptoconchas por o butterfty chiton
ira bandowd {Naptines necklecs Eudeaxochiton robils reck moble chiten
GASTROPODA
Armnaids s eile sard olive shell
Ancinia rock wirclow oyster
Cominells maculata rock whelk,
Cookis sicats rock. cook’s turben
Haliotis iris reck paa
Hakotls virginea rock paus
Haustrum heustorum rock
Lopsiells neobing rock oyster borer
M aoricolpus Tom rooic wpire swll
Maurls punctudats rock
Sigspaielia novaszelandias whall siippec shell
Trise orbits rock white rock shall
Turbo granceus rock cots oyn
SIVALVIA
Chismys rook quesn scalep
Dwosinia sarad
Garl 9. sand et shall
Myt adiis Tk i momest
Pacten novaszelareion sarwd b
Towars spiees sard
Trochua ep. rock
Venarocardia ]
POLYCHAETA
Brachiomma #p. nard far worm
Galeoiaris hystrix rock. twbe worm
CRUSTACEA
[Pagurue op. sard PaeTrit eraly
Pagusia chabrus rock ranl crob
ECHINCODERMATA
Evechinue choroticn rock Wins:
Patirislla regquieris rock olshion starfish
Pactagonaster rock broach star
Stegrstec ioflatus reck ambush starfish
Stichaster ook, roaf star
Stichopus msoltie sand LI
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Table 6 List of species recorded from shallow subtidal adjacent to site 5.

Al gee Cammon marme ] bt Cornmon heme
SPOMGIA
Aspton Saptow rock
[Carpophytium maschaocapun lap-jack Ancorine slsta rock Grey sponge
[Carpophryiium Nexuoeumn Caitysporges p. rock firger 3porge
Ko yetophor s torul ona Chons rock
Fricemnonire barkam Nagtunos neckisce MOLLUSCA
Cryptoconchus pocosus rock, buttertly chiton
Eudoxochiton nobilia rovk nobie chiton
GASTROPODA
Anomis rock window oyweer
Astrea rock saw twk
Cookia micata reck. cock’s turben
Macricolous FoBeLs rock spire shelt
Mauria tigrie rook
Turbe o rock cats ays
BVALVIA
Giycimers laticostata sand dog cockle
{Pecten Navaktalandiss sand wcallop
Trochus . rock
POLYCHAETA
Brachioenitia up. s fan worm
Guelsclaris trywtiix rock tuba wrorm
CRUSTACEA
Pagirue spinuiomarus sard hermit, crab
Plagusia chabrus took roef crab
ECHINODERMATA,
| Evechinus choroticus ol kina
Paticiella reguieris rock cushion starfish
Pentagonester rock brosch star
Stegnaster inflatus rock ambuah starfieh
Stichaster rock roof ster
Stichopus maoliie sand cucumber
BRCHIOPODA
Magasells wp. rock
Waltonis incorspicus rock
BRYOZOA
Callsporaria agoiutinans rock corsd
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