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Elephant fish (Callorhinchus milii) spawning sites in the
Marlborough Sounds, South Island, New Zealand.

Clinton A. J. Duffy

Science & Research Unit
Department of Conservation
P.O.Box 112

Hamilton

New Zealand.

INTRODUCTION

This report provides information collected by the Department of Conservation on Caflorfiinchus milii
(Callorhynchidae) spawning sites in Marlborough Sounds for Ministry of Fisheries research project
ENV1999/03. Most of this information was collected between 4 September 1989 and 1 June 1990 during a
Department of Conservation dive survey of shallow subtidal habitats of Marlborough Sounds. This survey
covered the area from Cape Soucis, Tasman Bay to Port Underwood, Cloudy Bay, including D’ Urville,
Stephens, Rangitoto, Trio and Titi Islands and Jag, Witts and Awash Rocks. A total of 363 sites were
surveyed using SCUBA and snorkel (Appendix 1). Site descriptions recorded qualitative details of the
substrate type, conspicuous benthos and the depths at which changes in substrate or species composition
occurred. Since completion of the original survey Didier (1995a, 1995b) and I have surveyed other
potential C. mifii spawning sites, and made follow-up dives on known sites in Marlborough Sounds during
June 1990, December 1992, April - May 1995, and January and November 1999. The spawning site
descriptions that follow give:

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

Sites dived during the 1989-1990 survey are identified by the prefix MSS.

SPAWNING SITE DESCRIPTIONS

1. Wedge Point to Iwirua Point, Grove Arm, Queen Charlotte Sound (S 41° 15.5’ E174' 0.5’ to S
41°15.5’ E 173" 59.9")

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

15m

17 m - two cases approximately 2 m apart
14.8 m

145m

15 m - empty case

164 m

17 m - empty case

179 m

16.7 m - one empty and one recently laid case
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I7m

139m

13.3 m - 3 m from previous case
12.7 m - two cases about 2 m apart
6.7 m

Of the seven egg cases collected one had hatched, one had been drilled by a mollusc, one contained
a decomposing egg and four contained embryos. Dive duration was 54 minutes and a linear
distance of about 150 m was covered. Underwater visibility was 3.6-4.5 m. The area searched was
about 540 m’, giving a maximum density of “live" cases of 0.02 m™ (this excludes the egg case seen
at 6.7 m depth). The encounter rate of live cases was 0.18 per minute.

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

Substrate:

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

At MSS Site 33 there was a narrow band of cobbles at low water. The substrate was firm
coarse shelly sand, grading into soft mud below 20m. Below 3m depth the cover of drift shell was
high. This exceeded 50% between 12-18m depth. Between MSS Site 33 and the Iwirua Point jetty
the bottom was predominantly course silty shelly sand covered by shattered rock (pebbles and small
cobbles) and drift shell. Off points outcropping rock was exposed to about 12 m depth. Below 21
m depth the bottom consisted of mud with a thick cover of drift Dasina.

Conspicuous benthos:

Corallina officinalis, Hormosira banKsii, Cystophora retroflexa and Carpopfuyllum flexuosum grew on the band
of cobbles at low water. -Between low water and 17m all hard substrates were heavily encrusted
with crustose coralline algae. Polysiphonia sp. was common to 2 m depth. Off the beach at MSS Site
33 sabellid and terebellid tubes were commonly covered with epizootic Rhodymeria finearis and
smaller amounts of Lenormandia chauvini, Callothamnion consanguineum and Gefidizm n.sp. Macroalgae
became uncommon towards Iwirua Point.

Above 10 m depth common epifaunal invertebrates were Turfo smaragdus (above 7.5 m),
Cryptoconchus porousus, Galeolaria fystrix (occasionally forming small colonies), large terebellids,
Coscinasterias calamaria, Patiriella regularis, Stichopus mollis, Pagurids, Pecten novigelandiae and large
solitary ascidians. At MSS Site 33 an unidentified yellow sponge formed aggregates of cobbles,
granules and dead shell between 6-10.6 m depth. The Caflorfinchus egg case observed at 6.7 m was
attached to one of these aggregates. An Atrina zelandica bed begun at about 10 m depth and
extended to at least 27 m. In addition to Atrina large solitary ascidians, Evechinus chloroticus,
Pseudechinus albocinctus, Branchiomma sp., Protuls bispiralis, Coscinasterias, Patiriella and Stichopus
dominated the epifauna below 17 m. Ngothyris lenticularis was common below 21 m, reaching 7-12
m™” at 27 m. Bivalve species dominant in the drift were Gari stangeri (3-6m), Venerupis largillierti (15m)
and Dasina zelandica (below 20m).

Outcropping bed rock was devoid of macroalgae but heavily encrusted with coralline crusts,
Galeolaria and Cnemidocarpa bicomuata. A large Cancer novaezelandiae and a large Leptomithrax
longimanus were observed on small reefs. Mysids were present at all depths but were abundant in the
upper 7.6 m.

Fish species:

The spotty (Nptolabrus cefidotusy was the most common larger fish species above 24 m depth.
Forsterygion lapillum was abundant above 9 m. Below 12 m F. flavonigrum was common around rock
outcrops, serpulid mounds and Atrina.  F. malcolird, Nemadactylus macropterus, and Parika scaber were
observed around rock outcrops. Congiopodus leucopaecilus, Genyagnus monopterygius and Parapercis colias
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were recorded over sandy substrates. Hemerocoetes monopterygius occurred below 24 m.  An empty
skate (Dipturus sp.) egg case was collected at 17 m depth.

Iwirua Point, Grove Arm, Queen Charlotte Sound (MSS Site 34 - S 41° 15.5’ E 173° 59.9)

This site was dived on the 11 September 1989, 18 October 1989, 29 March 1990 and 5 June 1990,
Numerous Callorfinchus millii egg cases were observed between 12-18 m on the sloping bottom on
the western side of the point. Those collected on 5 June 1990 contained embiyos at stages of
development varying from blastulac to near term. Most were found below a dense bed of
Lenormandia cAauviniat 15 m.

Substrate:

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

Conspicuous bentfios:

Serpulid tubeworm (Galeolaria hystrix, Pomatoceros terraenovae) colonies up to 1 m high were a
conspicuous feature of the reef. These were encrusted with a variety of compound and solitary
ascidians, several species of encrusting sponge and two species of red algae (Pugetia deficatissima,
unidentified finely branching sp.). Drift shell, tubeworm debris and rock was encrusted with
crustose coralline algae. Between 11-14 m depth the reef fauna also included Cryptoconchus porasus,
large numbers of Turbo smaragdus, Cookia sulcata, Modiolarca inpacta, large Perna canaliculus, large
Terebellids, Notomithrax sp., Leptomithras longimanus, Stichopus mollis, Evechinus chloroticus, Patiriella
regularis, Pentagonaster pulchellus, Allostichaster insigris, Coscinasterias calamaria, and the solitary ascidian
Cnemidocarpa bicornuata.

Conspicuous epifaunal invertebrates observed on the sand east of the reef at 12 m depth
mcludcd Pecten novaezelandiae, Evechinus, Stichopus, Patiriella, Coscinasterias, large Perna, Atrina zelandica,
and large numbers of Cnemidocarpa (attached to drift shell). Atrina were present below 12 m and
increased in density with depth. Between 12-21 m depth their shells were encrusted with hydroids,
sponges, Galeolaria and ascidians. Below 21 m depth they were relatively clean. Neothyris lenticularis
occurred amongst Atrina below 18 m depth.

West of the reef a dense bed of Lenormandia chauvini occurred between 12-15 m depth. At
about 12 m this covered a dense bed of Chaetopterus sp. Other infaunal polychaetes included
Branchiomma serratibranchis and Protula bispiralis. A small sample of Lenonnandia collected from mud
at 15 m contained live Trocfius tiaratus, Corbula zelandica and Chirodata nigra. Pecten and Alkitfioe arabica
were common.

Fish:

Parapercis colias, Forsterygion varium, F. lapillum, F. maleolmi, F. flavonigrum, Helicolenus percoides,
Congiopodus leucopaecilus, Upeneichthys lineatus, and Notolabrus celidotus were observed on the reef.
Parapercis, Notolabrus, Congiopodus and schools of Nemadactylus macropterus, Caesioperca lepidoptera and
Seriola (alandi were seen over the sloping bottom west of the reef. A small number of skate egg cases
were also observed there. One of these collected in June 1990 contained a full term Dipturus nasutus
embryo.

Long Beach, Grove Arm, Queen Charlotte Sound (MSS Site 35)
Long Beach is a local name for a small beach situated between Iwirua Point and the first rocky

headland immediately west of it. This site was dived on the 12 September 1989, 10 October 1989,
and 22 December 1989. No Callorfiinchus egg cases were ever observed here.
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Substrate:

The bottom slopes rapidly, reaching a depth of 30 m within 250 m of shore. Beach sediments
consist of very coarse clean sand and granules. Subtidally the bottom consists of coarse shelly sand
grading into silty shelly sand between 14-17 m depth, with shelly mud below 20 m. Thick drift
shell covered the bottorn in many places. Above 12 m Venerupis largillierti and Gari stangeri
dominated the drift. Dosina zelandica dominated the drift in muddy areas.

Conspicuous benthos:

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

Coscinasterias calamaria was abundant above 12 m. Venerupis and Gari were also abundant at
this depth and Cascinasterias was frequently observed predating them. Dasing was found in silty
sediments below 12 m. Pecten novaezelandiae, Patiriella regularis, Stichopus mollis and hermit crabs were
common at all depths. Hermit crabs were most abundant above 3 m. Large Turfo smaragdus were
common to 6-7 m. Six Archidoris wellingtonensis (25-30 cm length when crawling) were observed
between 6-10 m depth on 12 September 1989. Two of these were copulating next to a 24 cm
diameter orange spawn mass. One was observed feeding on Griffithsia. On 18 October 1989 a total
of six Archidoris spawn masses was observed at this site. Atrina zelandica occurred below 12 m depth,
forming a dense bed below 18 m.

Fish:

Relatively low.numbers of fish were observed at this site. The most abundant species were
Forsterygion lapillusm, Parapercis colias and Notolabrus celidotus. Forsterygion flavorigrum was common in
dead Atrina at 21 m. Three species, Grafiamichthys radiata, an unidentified tripterygiid (? Grfamina
sp.) and two juvenile Taumakoides sp. were found beneath a sheet of corrugated iron at 11 m.

Mouth of Governor’s Bay, Queen Charlotte Sound (S 41° 15.9° E 173° 58°)

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

The headland separating Governors and Ngakuta Bays, Grove Arm, Queen Charlotte Sound
(MSS Site 38 - S 41° 15.9’ E 173° 57.9%) .
On 14 September 1989 a 100 m transect line was run directly off the point. Six Callorfinchus egg
cases were observed at 15 m depth. On 26 April 1995 at 9 fertile and a smaller number of hatched
eggs were observed between 9-13.6 m depth on sand near patches of Lenormandia chauvini.

Substrate:

A shallow rock platform extends approximately 10-15m off the point. Depth at the edge of the
platform is 2 m. From here the rock drops almost vertically to 6 m depth. Pockets of sediment and
drift shell (mainly Aufacomya, Muytilus and Venerupis) are found on the platform but exposed rock
predominates. Between 6-12 m depth the bottom consists of firm muddy shell gravel, with a
significant large pebble (16-64 mm) fraction at the base of the rock scarp. A thick layer of coralline
encrusted shell covered the surface of the sediment from 6-10 m depth. Below 12 m depth the
sediment is firm shelly mud.
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Conspicuous benthos:

Mytilus edulis aoteanus and Aulacomya ater maoriana form mixed aggregations in the intertidal. Coraflina
officinalis and Cystophora torulosa occur near low water. Subtidally a dense stand of Carpophyflum
flexuasum extended from low water to the base of the scarp at 6 m depth. Between 10-12 m and 12-
15 m depth the sediment was covered with discrete bands of Griffithsia sp. and Lenormandia chauvini
respectively. The algae composing each band appeared to be unattached. Cover exceeded 50%.

Over the sediment unidentified sponges were common at all depths but were most abundant
above 9 m. A single Ceriantfus sp. was observed between 13-15 m on the 26 April 1995. The
serpulid tubeworm Galeolaria Aystrix was common on drift shell at all depths. Hermit crabs were
common between 6-9 m. A single spider crab Nptomithmx sp. was observed at 9 m. Common
molluscs were Trochus tiaratus, Turbo smaragdus, Maoricolpus roseus, Penion sulcatus, Perna canaliculus,
Modiolarca impacta and small Pecten novaezelandiae. Atrina zelandica was present in low numbers. The
echinoderms Patiriella regularis, Coscinasterias calamaria, Evechinus chloroticus, Pseudechnius albocinctus and
Stichopus mollis were common. The solitary ascidian Cremidocarpa bicornuata was abundant on drift
shell.

Fish:

Notolabrus celidotus was abundant at all depths. Pampercis cofias occurred between 6-15 m. A single
Dipturus egg case was observed at 12 m depth in 1989. An adult Dipturus nasutus was seen in 1995.

Takaputira Point to the first moonngs towards Momorangl Point, Grove Arm, Queen
Charlotte Sound (S 41°16.1° E 173' 57.2%)

An Apollo dive scooter was used to search for Callorfinchus egg cases on 26 April 1995. Depths egg
cases were observed at were:

8m

9.4 m - collected

109 m

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

9.7 m - collected

¢ ¢ o 0.0 o

Total duration of the dive was 26 minutes. Maximum depth was 15.7m. Visibility was 3-4 m.
Substrate:
Between 8-14.5 m depth the bottom consisted of coarse silty shelly sand, covered with pebbles,

granules and broken shell (all heavily encrusted with crustose coralline algae). There was a large
amount of Atrina and Perna shell in the drift. Below 15 m depth the substrate was soft mud.

Conspicuous benthos:

Between 9-12 m the bottom was covered with large amounts of unattached Hormosira banksii and
Codium gracife. Below 15 m the substrate was covered with dense Lenormandia chauvini.

Conspicuous invertebrates recorded between 8-14.5 m were Turbo smaragdus, Maoricolpus roseus,
Cnemidocarpa bicornuata, Patiriella regularis, Coscinasterias, Paguristes setosus, Pagurus Sp., Cryptoconchus

porosus, Trochus taiaratus, Pecten novaezelandie, Atrina zelandica and very large Perna canaliculus.

Occasional Evechinus chloroticus and one very large Aphelodoris (actuosa were also seen.
Fish:

Spotties (Aptolabrus celidotus) were common. The only other fish observed was a large triplefin
(?Grafamina sp)). Single Dipturus egg cases were seen at 11.2 m and 11.8 m depth.

IS



HAMRO-20075
17 April 2000

First two embayments on the western side of Lochmara Bay, Queen Charlotte Sound
(41-14'29""S 173-59'47""E)

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

Substrate:

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

Conspicuous bentfios:

Relatively few epifaunal species were observed between 14.2 — 16.7 m depth in the first bay. Small
patches of Lenormandia chauvini were common. Invertebrates included an Atrina bed commencing at
about 13.6 m depth, mysids, Pseudechinus albocincta, Coscinasterias calamaria, terebellids, Cnemidocarpa
bicornuata, Maoricolpus roseus and Pecten novaeselandiae. The exposed surfaces of the outcrops
observed between the bays were devoid of algae but were encrusted with Gafeolaria fiystrix, Monia
zelandica, hydroids and several species of unidentified sponge. In the second bay an extensive
- Lenormandia bed completely covered the bottom between 12 m and about 19.7 m depth. In places it
extended below 21 m. Beneath the Lenormandia there was a dense bed of Chaetopterus sp. Atrina
occurred below the Lenormandia bed.

Fish:

. Spotties (Nptolabrus celidotus) were seen at all depths. An unidentified Triptrerygiid (?Grafiamina sp.)
was very common amongst Atrina in the first bay. Also seen in the first bay were one southern pig
fish (Congiopodus leucopaecifus) and one female Dipturus nasutus (13.9 m). Large numbers of spotties,
Forsterygion varium and some juvenile tarakihi (Nemadactylus macropterus) were seen around the rock
outcrops. Blue cod were expected around these but none were seen.

Eastern side of the mouth of Lochmara Bay, Queen Charlotte Sound (41¢ 14.4’ S 174 0.45’
E)

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

~

Double Cove, Queen Charlotte Sound (MSS Site 48 - 41+ 14.1’ S 174+ 1.0’ E)

A single empty Callorfiinchus egg case was observed at 21 m depth on 19 September 1989.
Substrate:

Shelly, sandy mud between 15-21 m.

Conspicuous benthos:

Dense Atrina zelandica bed with colonies of Galeolaria Aystrix. Cnentidocarpa bicornuata was abundant.
Other species recorded included large terebellids, Trochus tairatus, Maoricolpus roseus, Pecten
novaezelandiae, hermit crabs, Terebratella sp., Coscinasterias calamaria, Patiriella regularis and Evechinus
chloroticus.
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Fish:

Notolabrus celidotus, Forsterygion varium, F. lapillum and Notoclinops segmentatus.

9. Torea Bay, Queen Charlotte Sound (MSS Site 51 - 41 12.7' S 174 1.9’ E)
Three Caflorfinchus egg cases were observed at 4m depth on 29 September 1989.
Substrate:

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

Conspicuous invertebrates:

Atrina common up to low water. Pagurus novizelandiae, Patiriella regularis, Coscinasterias calamaria and
Stichopus mollis also abundant. Other species recorded were Turbo smaragdus, Cominella adspersa, Chione
stutchburyi, Pecten novaezelandiae, Tiostrea chilensis, Perna canaliculus, Venerupis largillerti and Gari stangeri.

Fish species:
Aldrichetta fosteri, Notolabrus celidotus and Genyagnus monopterygivs.

10.- - ‘Kaipakirikiri Bay, Queen Charlotte Sound (MSS Site 53 - 41+ 12.7' S 174+ 2 9’ E)
ﬁ* 5
#  Eleven Caflorfiinchus egg cases were observed between 4.0-7.5 m depth at the head of the bay on 28
September 1989. All appeared to contain embryos. Six Caflorfiinchus egg cases were observed
between 15-21 m on 30 December 1992 during a dive close to the point on the eastern side of bay.
g :
&  Substrate «

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

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

Conspicuous benthos:

At the head of the bay Atring zelandica was common as shallow as 1 m below low water. Infaunal
bivalves noted in fine sand above 5 m were Tawera spissa, Venerupis largillerti, Dosinia subrosea, Mactra
sp. and Bassina yatei. Epifaunal species included Owvalipes catharus, Pagurus spinulimanus, Notomithrax
minor, Pecten novaezelandiae, Patiriella regularis, Coscinasterias calamaria and Stichopus mollis.

Neothyris sp. and Atring zelandica were abundant below 18 m. The Aeotfiyris were attached to
small shell fragments “and pebbles. Cremidocarpa bicornuata was abundant at all depths. Protuls
bispiralis and small Pecten novaezelandiae were common. Other species included Sticfiopus mollis,
Coscinasterias calamaria, Evechmius chloroticus, Pseudechinus albocincta, Patiriella regularis, an orange-brown
sponge with tubular oscula (?Raspalia sp.) and Galeolaria fiystrix colonies.

Fish species:

Forsterygion lapillum, F. flavonigrum, Parapercis colias, Notolabrus celidotus and Pelotretis flavilatus.
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Western arm of Kumutoto Bay, Queen Charlotte Sound (Site 54 - 41+ 12.5' S 174« 3.7’ E)

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

Substrate:

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

Conspicuous bentfios:

Pecten novaezelandiae, Patiriella regularis and the solitary ascidian Cremidocarpa bicornuata were common
to abundant. Turfo smaragdus was common immediately below the rubble bank, and in areas where
the sediment was covered with pebbles.

Fish species:

Dipturus nasutus, Myliobatis tenuicaudatus, Conger verreauxi, Caesioperca lepidoptera, Forsterygian vairum, .
[apiltum and Notolabrus celidotus.

Eastern arm of Kumutoto Bay, Queen Charlotte Sound (MSS Site 55 - 41+ 12.5' S 174 4.2’
E)

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

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

follows:

1 egg case at 7 m depth;

1 pair of egg cases at 7.3 m depth;

2 egg cases (not a pair) at 7.6 m depth;

7 egg cases within a 3 m radius at 7.9 m depth, not all containing embryos;
1 hatched and 1 live egg case at 8 m depth;
3 hatched egg cases at 8 m depth;

1 egg case at 8.5 m depth;

1 live and 1 empty egg case at 8.8 m depth;
2 empty egg cases at 9 m depth;

1 empty egg case at 10.6 m depth.

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

Transect | Depth range Unhatched egg Hatched egg Hatched and eroded
(m) cases cases egg cases
1 6.8-7.5 3 12 -
2 6.8-11 5 2 1
3 54-10.7 2 12 4
4 3.8-8.1 - 1 -
Substrate:

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

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

Conspicuous benthos:

At the head of the arm the finely branched red alga Ceramium apiculatum was common between 7.6 —
9 m depth. Percentage cover was less than 10%. Atrina  gelandica was the dominant
invertebrate species. Its density increased with depth, and it formed a dense bed below 8.5 m.
Other common species were Pecten novaezelandiae, Patiriella regularis, Coscinasterias calamaria, Stichopus
mollis and Cremidocarpa bicornuata. Phyllochaetopterus socialis was present at low densities. There were
also occasional Galeolaria fiystrix colonies between 9-15 m. "

Fish species:

Notolabrus celidotus and Forsterygion lapillum were common. No other species were observed.

Allport’s Island, Queen Charlotte Sound (MSS Sites 57 & 58 - 41« 14.5' S 174 3.4’ E; 41-
14.2' S174+ 3.4’ E)

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

MSS Site 57
Substrate:
Rock outcrops predominate to a depth of 9 m. These broken by gutters filled with coarse sand and

cobbles. Below this muddy shelly sand extends to at least 18 m depth. Between 9-15 m percentage
cover of pebbles and broken shell exceeds 50%.

Conspicuous bentfios:

Pebbles and broken shell were heavily encrusted with coralline algae. No other species of algae
were recorded between 9-18 m.
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Pecten novaezelandiae, Maoricolpus roseus, hermit crabs and Cnemidocarpa bicornuata were abundant.
Other common species were sponges, Pseudechinus albocinctus, Branchioma serratibranchis, Galeolaria
fystrix, Atring zelandica, Coscinasterias calamaria, Patiriella regularis and Stichopus mollis. Clumps of
serpulids were common-abundant. Species present in low numbers were Fvechinus chloroticus,
Aulacomya ater maorianus, Terebratella sp. and Pectinaria australis.

Fish:

The only common species between 9-18 m depth was Notolabrus celidotus.  Forsterygion flavonigrum
was observed between 15-18 m, and Nptoclinops segmentatus was common between 9-12 m. Single
individuals of Nemadactylus macropterus and Congiopodus leucopaecilus were observed at 12 m and 15 m
respectively. Two Dipturussp. egg cases were seen.

MSS Site 58
Substrate:

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

Conspicuous bentfios:

Rock encrusted with coralline crusts, spirorbids, Galeolaria, Monia and Cremidocarpa.  Almost no
macroalgae, occasional Carpophyllum flexuosum plants the only exception. Between 12-21 m depth
there are numerous Galeolaria colonies. A single Ceriantfus sp. was observed at 21 m. Cremidocarpa

, - «and Pecten were common. Occasional Atrina, Evechinus and Pseudechinus albocincta. Atrina increases in

abundance with depth. Single large Perna seen.
Fish:

Four live Dipturus egg cases were 'seen between 22 — 24.m. Nptolabrus celidotus and Forsterygion
Aavonigrum were common.

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

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

Substrate:

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

Conspicuous benthos:

The benthos was sparse. No algae were recorded over the floor of the bay. The epifauna consisted
of occasional unidentified sponges, Atrina zelandica, Tirbo smaragdus, Coscinasterias calamaria, Evechinus
chloroticus and Stichopus mollis. )

Fish species:

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

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

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

Substrate:

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

Conspicuous benthos:

At MSS 232 Aaptos aaptos, Turbo smaragdus, Cominella adspersa and the solitary ascidian Cremidocarpa
6u:omuata were dominant between 7.6-11.5 m depth. Other species included Trochus tiamtus,
raseus, Pecten novaegelandiae, Coscinasterias calamaria, Evechinus chloroticus, Stichopus mollis and
Patiriella regularis. The small brown alga Asperococcus bullosus occurred from 11.5-18 m depth but did
not form an extensive cover. The dominant invertebrates below 11.5 m were 4. aaptos, tubeworms
(Chactopterus sp.) and Atrina zelandica. Other species included unidentified sponges, 7. tiaratus, M.
roseus, ‘P. novaegelandiae, C. calamaria, E. chloroticus, S. mollis and Terebratefla sp. No macroalgae were

. observed on the northern side of the bay. No other observations of the benthos were made at this
’ sxte

Tuﬁ species:

Flsh were uncommon at both sites. Those recorded were ANemadactyfus macropterus, Notolabrus

" “celidotus and Parapercis colias.

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

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

Substrate:

Coarse, clean shelly sand to 13.6 m. Silt fraction and percentage cover of drift shell increasing with

depth. Coarse muddy shelly sand at 18 m with high percentage cover of empty Glycymeris (aticostata
valves. Occasional cobbles aqd pebbles.

Conspicuous bentfios:

Patches of Caulerpa geminata at 13.6 m. Microalgal film covcriné surface of sediment. Atrina
zelandica was common at 18 m depth. Epifauna sparse otherwise. Occasional Pecten novaezelandiae,
Evechinus chloroticus, Coscinaterias calamaria, Stichopus mollis and Terebratella sp. Single knobbed whelk
(Penion dilatatus) observed at 18 m. Infaunal bivalves Gari stangeri and Tawera spissa common.

Fish species:

Occasional Notolabrus cefidotus and a single Hemerocoetes monopterygius.

11
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Canoe Bay, Pelorus Sound (41° 1.5' S 173+ 47.8’ E)

This site was dived by Didier (1995b). Three egg cases were observed at a site on the northern
side of the bay on 27 April 1995.

Savill Bay, Pelorus Sound (41+ 1.2' § 173+ 46.7’ E)

This site was dived by Didier (1995b). Egg cases were not as abundant as in Garne Bay. About
50 were observed between 6-12 m depth. About half of these had hatched. Four of the five egg
cases collected contained decomposing eggs. The remaining one was empty. The substrate was
predominantly gravel and fine sand. Patches of unidentified red algae were common.

Garne Bay, Pelorus Sound (MSS Site 239 - 41+ 0.5' S 173+ 47.1’ E)

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

Substmte:

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

Conspicuous bentfios:

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

The dominant.invertebrates between 7.6-12 m on the southern side of the bay were
Chaetopterus sp., Plullochactopterus socialis, Galeolaria hystrix, Turbo smaragdus, Trochus tiaratus, Maoricolpus
roseus, Gari stangeri, Patiriella regularis, Coscinasterias calamaria, Evechinus chloroticus, Terebratella sp.,
Cnemtidocarpa bicornuata and Pyura carnea. Other species included occasional sponges (Ancorina alata),
Atrina zelandica, Pentagonaster pulchellus and compound ascidians. Epibenthic invertebrates were
sparse between 12-16.6 m. Small clusters of Cremddocarpa bicornuata and Maoricolpus roseus were
observed. Small compound ascidians were sometimes associated with these. A small pagurid,
Australeremus sp. (7Kirkii), was common. Below 16.6 m depth no epibenthic species were recorded
due to the poor visibility.

Trochus tairatus, Cominella adspersa, Myadora striata, Chione stutchburyi and Pagurus
novizelandiae dominate the shallow fine sand habitat at the head of the bay. Other species include
Atrina zelandica and Paguristes setasus. The only epibenthic species recorded from coarse sand
substrates on the northern side of the bay was a single Archidoris wellingtonensis. g@cymens laticostata
and Gari stangeri appeared to be the dominant infaunal species.

Fish species:
The only fish observed on the southern side of the bay were a large Myfiobatis tenuicaudatus, and low

numbers of Notolabrus celidotus. Nptolabrus, Parika scaberand Parapercis colias occurred close to the base
of the rubble bank on the northern side of the bay.
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20.  Cissy Bay, Hallam Cove, Pelorus Sound (MSS Site 241 - 40+ 59.4' S 173+ 49.5’ E)
A single empty Callorhinchus egg case was observed at 10.6 m depth on 9 January 1990.
Substrate:

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

Conspicuous benthos:

No macroalgae were observed. The dominant invertebrates included Chaetopterus sp., Branchiomma
serratibranchis, Trochus tairatus, Paguristes setosus, Pagurus traversi, Patiriella regularis, Evechinus chloroticus
and Cnemidocarpa bicornuata. Other species included three unidentified sponges, small clumps of
Galeolaria hystrix, Pomatoceros terranovae and Modiolarca impacta, Buccinulum Sp., Xymene ambiguus,

YPagurus® spinulimanus, %tmmtﬁm{mnm’fazﬁmteﬂ'asp and Cascinasterias calamaria.
Fish species:

No fish were seen below 6 m.

21. Te Towaka Bay, Hallam Cove, Pelorus Sound (MSS Site 242 - 40+ 59.7' S 173+ 50’ E)
Two empty Callorfiinchus egg cases were observed at 9-10.6 m depth on 9 January 1990.
Substrate:

« #  Firm muddy sand between 9 — 15 m depth, with less than 10% cover of small c;)bbles, pebbles and
:  drift shell.

Ctm.spicuous benthos:

Algae covered about 20 % of the substrate. These were mainly finely branchcd rcd species with a
small amount of Codium gracile and Asperococeus bullosus.

The dominant invertebrates were Atrina zelandica, - Trochus tairatus, .’Pagun.ftes setosus and
Cnemidocarpa bicornuata. Other species included three unidentified species of sponge, small clumps
of Pomatoceros terranovae and Galeolaria Aystrix, Branchiomma sermatibranchis, Tirbo smaragdus, Cookia
sulcata, Cominella adspersa, Xapmene ambiguus, Maoricolpus roseus, Pecten novaezelandiae, Australeremus Kirkii,
Notomithrax minor, Terebratella sanguinea, Patiriella regularis, Coscinasterias calamaria, Tvechinus chloroticus,
and an unidentified apricot coloured compound ascidian.

. F:{f wos e

Fish species:

Grahamichthys radiata, Grahamina sp. and Parika scaber. Dipturus egg cases were abundant below 12 m
depth.

DISCUSSION

Callorfinchus millii egg cases were observed at 21 inner sound locations. In Queen Charlotte Sound
spawning occurs discontinuously along the southern shoreline of Grove Arm between Wedge Point (S 41°
15.5’ E 174° 0.5") and Momorangi Point (S 41° 16.1" E 173° 57.2"), at the mouth of Lochmara Bay, at the
head of Torea Bay, in Kaipakirikiri Bay, Kumutoto Bay and occasionally at Allport’s Island and in Double
Cove. Along the southern shoreline of Grove Arm the most important spawning sites observed were
located off the beach 200 m west of Wedge Point, along the western side of the reef extending off Iwirua
Point and off the headlands either side of Ngakuta Bay. Anecdotal records of elephant fish being caught in
set and drag nets in Ngakuta Bay suggest spawning may also occur there. Unfortunately no survey dives
were conducted inside the bay itself. The most important Callorfiinchus spawning sites identified in Queen
Charlotte Sound to date are located in Kaipakirikiri and Kumutoto Bays. Both of these bays appear to have
the highest egg case densities and largest areas of spawning habitat. However as only one shallow snorkel
dive was conducted in Torea Bay this area may also contain important spawning sites. In Pelorus Sound
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spawning occurs along the western shoreline of Tennyson Inlet from Penzance Bay to Camel Point, and
Canoe Bay, Savill Bay, Garne Bay and Hallam Cove. Egg case densities at the Tennyson Inlet sites were
low but spawning appears to occur wherever there is suitable habitat. Garne and Savill Bays appear to
have the highest egg case densities and largest area of spawning habitat found so far in Marlborough
Sounds (Didier 1995b). Spawning appears to occur infrequently in Cissy and Te Towaka Bays, Hallam
Cove.

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

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

. Kumutoto Bay. Causes. of natural embryo mortality observed in Marlborough Sounds include
. predation .by Evechinus- chloroticus (consumption of egg cases observed ‘directly), predation by
-- molluscs - (indicated: by whelk or. octopus drilling of egg capsules), and one.possible instance of fish
predation (indicated by a torn and punctured egg.capsule). , The cause of- death of the decomposing
eggs collected at Iwirua Point and Savill Bay is unknown. These eggs may have been unfertile, or they
may have been smothered by silt or killed by a pathogen.
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APPENDIX 1:

Location of the sites dived during the Department of Conservation’s 1989-1990 survey of subtidal

habitats in Marlborough Sounds.
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4 Area and species summaries




Figure 1: Summary of juvenile distributions from the North Island. SW, south west;
NW, north west; Inner, inner shelf; Outer, outer shelf; Present, abundance

not determined because of insufficient records
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Figure 2: Summary of juvenile distributions from the East coast North Island. Inner,
inner shelf; Outer, outer shelf; Present, abundance not determined
because of insufficient records
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Figure 3: Summary of juvenile distributions from the South Island. WC, west coast
South Island; Ts/Gd, Tasman/Golden; N. Banks, North of Banks Peninsula
S. Banks, South of Banks Penisnsula; Inner, inner shelf; Outer, outer shelf;
Present, abundance not determined because of insufficient records
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Figure 4: Summary of juvenile distributions from Southland and on the Chatham Rise.
Inner, inner shelf; Outer, outer shelf; 3-600, upper slope, 6-800, mid-slope;
Present, abundance not determined because of insufficient records;
Survey, all by Tangaroa except for the Akebono Maru at the Chatham Is.
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Figure 5: Summary of spawning, pupping or egg-laying distributions from the North
Island. SW, south west; NW, north west; Inner, inner shelf; Outer, outer

shelf; Possible, based on the distribution of young juveniles and adults
and lack.of gonad sampling; ND, not determined in this study
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Figure 6: Summary of spawning, pupping or egg-laying distributions from the
south east coast of the North Island. Inner, inner shelf; Outer, outer
shelf; Possible, based on the distribution of young juveniles and adults
and lack of gonad sampling; ND, not determined in this study
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Figure 7: Summary of spawning, pupping or egg-laying distributions from the South
Island. WC, west coast; North, Tasman/Golden Bay and Marlborough Sounds
N.Banks, Nth of Banks Peninsula; S.Banks, Canterbury/Otago; Inner, inner shelf;
Outer, outer shelf; Possible, based on the distribution of young juveniles and
adults and lack of gonad sampling; ND, not determined in this study
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Figure 8: Summary of spawning, pupping or egg-laying distributions from Southland,
the Chatham (Chat.) Rise, the Chatham Islands, and the Auckland Islands

(Auck). Inner, inner shelf; Outer, outer shelf; slope, 3-600m; Possible, based
on the distribution of young juveniles and adults and lack of gonad sampling;
ND, not determined in this study

Species Southland Chat. Rise Chat.ls. [Auck
inner Outer Slope| Shelf Slope| Inner Outer|Shelf

Arrow squid + + + +
?

Banded stargazer
Barracouta Hmmmmm
Blue cod ?
Blue mackerel
Blue moki S
Blue warehou ”WMIMW
Elephantfish ?
Gemfish
Giant stargazer
Grey mullet
Hapuku Il l 2 ?
Hake ND | ND | ND | ND | ND | ND | ND | ND
Jack mack. (T.declivis) S i
Jack mack. (7.nz)
Jack mack. (T.s.m.) [l LI A
John dory :
Kingfish

Lemon sole T
Ling ND | ND | ND | ND | ND | ND | ND | ND
N.Z. sole ?
Kahawai
Red cad
Red gurnard
Rig +
Sand flounder
Sea perch ?
Schaool shark &
Silver warehou ND | ND | ND | ND | ND | ND | ND | ND
Snapper

Spiny dogfish
Tarakihi
Trevally
Yellowbelly founder
Yelloweyed mullet

Possible E:] Literature Spent I_T_]

Ripe/Running ripe:  Occasional [




