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CRUISE REPORT SS 5/93

ITINERARY
LEG 1:

Departure: Hobart 09:30 h on Wednesday 14 July, 1993

Arrival: Hobart 12:30 h on Thursday 22 July, 1993

LEG 2:

Departure: Hobart 08:30 h on Friday 23 July, 1993
Arrival: Eden 09:00 h on Wednesday 4 August, 1993

LEG 3:

Deparfure: Eden 17:30 h on Wednesday 4 August, 1993
Arrival: Eden 09:00 h on Monday 16 August, 1993

LEG 4:

Departure: Eden 16:30 h on Monday 16 August, 1993
Arrival: Hobart 13:00 h on Wednesday 25 August, 1993

* AREA OF OPERATION

The cruise was carried out in the waters east of Bass Strait and around Tasmania, within
latitudes 37°00'-44°40'S. and longitudes 146°00'-150°30'E. The cruise was divided into three
parts, with a total of four legs. Leg 1 was in the waters south of Tasmania in the vicinity of an
orange roughy fishing ground south of Pedra Branca Island (Fig. 1). Legs 2 and 3 operated in
the area of the SEF north of Darcys Patch (42°42'S., 148°26'E.), off the east coast of Tasmania,
east of Wilsons Promontory, and south of Bermagui (36°25'S.), off New South Wales (see Figs
2-4). On Leg 4, ichthyoplankton and hydrological sampling was undertaken at a series of
transects between Bermagui (NSW) 36°25'S. and Pt Hicks (Vic) 37°50'S. Further sampling was
undertaken at a series of station along the west and southern Tasmanian coasts (see Fig. 5).

RESEARCH BACKGROUND

The first part (Leg 1) continued investigations of ecological processes begun in 1992 in the mid-
slope region south of Tasmania. It examined several aspects of 'the ecology of the mid-slope
region off southern Tasmania, which is the major site of the orange roughy fishery during the
non-spawning season. First, this leg photographed and collected specimens from stands of
deepwater coral on some of the relatively unfished areas to assess coral density, coral
community composition, and associations with other fauna, such as fish. This habitat appears to
be severely impacted in areas of trawling, and its ecological role is not known. The samples will
be used to examine the age and growth of the corals; the relative width of growth rings will be
used in a study of deepwater environmental variability. The vertical distribution of zooplankton .
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and nekton through the water column to 1000 m depth was examined with opening/closing
nets over 24-hour periods to assess diel migrations; seasonal migrations will be described based
upon comparison with sampling carried out in other seasons.

The second part (Legé 2 and 3) examined aspects of the demersal communities in the South East
Fishery. The abundance, species composition and productivity of the SEF commercial fish
populations are influenced by many factors, including bottom topography, the structure and
pattern of benthic communities and their possible modification through trawling, large-scale and
local oceanographic features, directed commercial fishing, indirect commercial fishing through -
bycatch and discarding, and multispecies interactions. Scientific advice to managers on the
current status and expected future status of the SEF commercial fisheries needs to be given in
the context of possible causes and future ramifications. The CSIRO Division of Fisheries has
therefore undertaken the first of a series of cruises in the SEF to obtain data on the above factors
and to determine their relative importance in the fisheries of the SEF. Legs 2 and 3 of SS 5/93,
the first of this series, trialed equipment for the quantitative sampling of seafloor communities,
obtained initial data on the scale of spatial variability in the structure of the seafloor and the
major demersal fish and invertebrate communities, compared initial trophic descriptions of the
SEF ecosystem using several methods, and measured standard oceanographic features of - the
area. In addition, possible effects of nine years of commercial fishing on the benthic
composition and associated fish community were examined by retrawling an area off Maria
Island, eastern Tasmania, first examined by CSIRO fisheries scientists in 1984 before the start of
commercial trawling in the area.

The third part (Leg 4) examined the distribution of larvae of commercial fish in shelf and
offshore waters of southern New South Wales and eastern Victoria, as well as at a series of
midshelf stations along the western and southern coasts of Tasmania. In particular, the
distribution of larvae with respect to major oceanographic features (fronts and eddies) was
examined. The areas off southern New South Wales and eastern Victoria have previously been
little sampled for larval fish, despite known spawning activity of a number of commercial
species in the area. The region is highly dynamic oceanographically, with frontal zones and
‘eddies of the East Australian Current occurring frequently. This cruise forms pait of a study of
aspects of larval distribution and ecology that will lead to a better understanding of the
spawning distribution and stock structure of temperate Australian commercial fin fishes.

Legs 1-4 were funded by the Temperate and Deepwater Resources Program’ of the CSIRO
Division of Fisheries. Leg 1 was additionally funded by grants from the Australian Research
Council (“Food chain structure on the mid-slope region off Southeast Australia”) and the
Fisheries Research and Development Corporation (FRDC 91/17, “Trophodynamics of the South-
east Trawl deep-water stocks”). Lég 4 was additionally supported by a grant from the Fisheries
Research and Development Corporation (FRDC 92/019, “An ichthyoplankton-based analysis of
the spawning distribution and stock structure of temperate Australian finfish species”.
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CRUISE OBJECTIVES

LEG 1:
1.

Photograph and collect samples of deepwater corals on relatively. unfished hills in the
Southern Zone fishing area, using a dredge.

Determine the day/night vertical distribution of zooplankton and midwater fishes at a site

2.
off Pedra Branca, southern Tasmania using replicated day/night midwater and plankton
tows and acoustics.

3. Examine the subsampling variability of zooplankton samples using the Folsom splitter.

4. - Obtain CTD profiles at stations on the shelf, shelf break, and at 1000 m depth.

5. Examine the fine-scale physical and biological structure around Pedra Branca with CTD,
acoustic and MIDOC sampling. If time is available, the fine-scale spatial structure of the
zooplankton will also be examined.

6. Calibrate the towed body 38 kHz and hull-mounted 38 and 120 kHz transducers.

LEGS 2, 3: \ _

1. Determine the winter distribution and abundance of the main demersal fish species on the
continental shelf off eastern Bass Strait and southern NSW.

2. Obtain preliminary data on the quantity and composition of fish and invertebrates, )
particularly the juveniles of South East Fishery quota species, that are taken as bycatch from
a commercial trawl on the inner continental shelf off eastern Bass Strait and southern NSW.
Trial a demersal sampler that will provide video records of benthic topography and
epibenthic fauna, and sample the epibenthic and infaunal animals.

4. Determine the winter distribution and abundance of the main seafloor invertebrate species
on the continental slope off eastern Bass Strait and southern NSW.

5. Determine the species composition of the upper-slope fish community off Maria Island.

6. Sample stomach contents from commercial and other abundant fish species, to determine A
their immediate feeding links and to compare with stable isotope analyses (see objective 7,
below). '

7. Obtain samples of fish, plankton and seafloor invertebrates for stable isotope analysis, to
provide preliminary data on their position in the community food web.

8. Carry out replicated demersal trawling to determine the appropriate intensity and spatial

scale for experimental field studies on the effects of trawling on fish communities.
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9. Take replicated benthic and demersal samples to determine the appropriate intensity and
spatial scale for experimental field studies on the effects of trawling on seafloor
communities.

10. Make video records of benthic topography and epibenthic faunas associated with particular
fish assemblages on the continental slope off eastern Bass Strait and southern NSW.

11. Provide initial acoustic data from the RoxAnn imaging system and the EK500 echo sounder
to compare their ability to differentiate benthic habitats on the basis of bottom topography
and hardness.

12. Obtain preliminary acoustic data on the spatial scale of seafloor topographic features
important in the distribution of fish and invertebrates.

13. Obtain sediment samples with a Smith-McIntyre grab for correlation with faunal composition
and for the calibration of the RoxAnn and EK500.

14. Carry out an acoustic survey of the St Helens Hill, to estimate the biomass of orange roughy
present on and around the Hill, '

15. Collect specimens of SEF quota and other species for collaborative studies in other
Australian research institutions, ‘

LEG 4:

1. Investigate the broad-scale cross-shelf and offshore distribution of ichthyoplankton in
southern NSW and eastern Victorian waters.

2. Compare the diel vertical distribution of larval fish in shelf and slope waters in the vicinity
of Eden.

3. Describe the physical oceanography of the coastal waters of southern NSW, eastern Victoria
and western Tasmania,

4. Compare surface and oblique tow samples and their respective efféctiveness in locating
spawning grounds.

5. Collect specimens for the larval fish reference collection as well as samples for otolith

microprobe and genetic work.
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RESULTS

LEG I:
All objectives were met during the first leg of the cruise.

1. Five drifts over hills were carried out to photograph the benthos. There were three separate
malfunctions of the strobes and camera during three of these drifts. The hills were steep and
reportedly not heavily fished, but no large corals (e.g., black or bamboo corals) were seen
on the photographs. However the bottom was génerally hard and covered with a dense
macrofauna. A low densely branching coral with solitary polyps was generally dominant.
Dredge sampling was carried out twice. The dredge became fast on the bottom on the first
cast and all netting was lost. However, the second attempt was successful. The composition
of the dredge sample was similar to that observed from the photographs.

2. The zooplankton was sampled with the opening/closing EZ net over a 24 h period without
any probléms, giving replicate day and night samples from 900 m to the surface by 100 m
depth intervals. Plankton volumes were low with only a few pyrosomes present. The IYGPT
net was successfully deployed with the MIDOC opening/closing cod end system over a 48-h
period, providing replicate day and night samples from 900 m to the surface by 125 m
depth intervals. Day and night acoustic profiles of TS and biomass distributions through the |
water column were carried out with the towed body. ' ‘

3. The oblique sample from the EZ net cast was split twice to examine subsampling variability.
4. CTD profiles were obtained at stations on the shelf, shelf break, and at 1000 m depth.

S. -The fine-scale physical and bioiog_ical structure was examined along an E-W transect across
Pedra Branca with the CTD, acousﬁcs, and EZ and MIDOC nets. A series of continuous CTD
profiles as obtained while drifting on a transect across Pedra Branca. The EZ system was
used to collect 3 plankton tows on either side of the hill and 3 over it, each tow being of 15
minutes duration and ~1350 m length. The MIDOC sampler was deployed such that of the 4
nets, 1 net:sampled west and 1 sampled east of the feature; and 1 sampled over the western
peak and 1 over the eastern peak. Each net sampled for 20 min or ~1 n.m. Both the EZ and
MIDOC nets sampled at 700 m depth, and the acoustics examined the TS distribution at
this depth. ' '

6. The towed body 38 kHz transducer was calibrated with depth and the hull-mounted 38- and
120- kHz transducers were calibrated while the ship was anchored in Great Taylor Bay.
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LEGS 2 & 3:

All objectives were met, most in full.

1. The winter distribution and abundance of the main demersal fish species were determined

for the continental shelf off southern NSW and eastern Bass Strait, by demersal trawling
along eight transects between Bermagui and Wilsons Promontory, in depths between
approx. 25 and 250 m.
Trawls in the mid- and outer shelf (between 80 and 200 m) of eastern Bass Strait, west of
Lakes Entrance, yielded good numbers of jack mackerel Trachurus declivis and two of SEF
quota species: tiger flathead Neoplatycepbalus richardsoni and spotted warehou Seriolella
punctata. The commonest fish were spurdogs Squalus megalops (up to 190 per haul),
greenback stingarees Urolopbus viridis (up to 210 per haul), cucumber fish Chloropbthalmus
nigripinnis (up to 380 per haul), the cardinalfish Apogonops anomalus (up to 790 per haul),
grooved gurnard Lepidotrigla modesta (up to 210 per haul), round-snouted gurnard
Lepidotrigla mulballi (up to 105 per haul), spotted warehou (up to 130 per haul), jack
mackerel (up to 7800 per haul) and redbait- Emmelichthys nitidus (up to 150 per haub).
Substantial catches (>25 kg per haul) were also made of gummy shark Mustelus antarcticus
(up to 53 kg per haul), spurdogs (up to 62 kg per haul), common saw shark Pristiophorus
cirratus (up to 31 kg per haul), sandyback stingarees (up to 38 kg per haul), cucumber fish
(up to 77 kg per haul), latchet Prerygotrigla polyommata (up to 30 kg per haul), tiger
flathead (up to 34 kg per haul), spotted warehou (up to 31 kg per haul), jack mackerel (up
to 990 kg per haul) and redbait (up to 82 kg per haul).

Off Wilsons Promontory, fish catches in the inshore stations were dominated by Port
Jackson shark (up to 43 kg per haul), gummy shark (up to 190 kg per haul), round-snouted
gurnard (up to 57 kg per haul), school whiting (up to 445 kg per haul), jack mackerel (up
to 740 kg per haul), silverbelly Parequula melbournensis (up to 29 kg 'per haul) and globe
fish Diodon nichtbemerus (up to 29 kg per haul). Off Lakes Entrance, the dominant fish at
the inshore catches were dragonets Synchiropus calauropomus (173 kg in 30 min) at the 42
m station and jack mackerel at the 30 m station (est 1235 kg).

Off Point Hicks, eastern Victoria, inshore trawls were dominated by jack mackerel (up to 59
kg per haul) and by spotted swell-shark Cepbaloscyllium laticeps (up to 66 kg per haul),
with good catches also of bugs Ibacus peronii (up to 130 per haul). By the midshelf station,
at 64 m, catches were dominated by rays, iricluding eagle rays Myliobatus australis (30 kg
per haul), sparsely-spotted stingarees Urolopbus paucimaculatus (82 kg per haul), green-
backed stingarees U. viridis (36 kg per haul) and sandy-backed rays U. bucculentus (43 kg
per haul). The main bony fish were the round-snouted gurnard (77 kg per haul) and
flathead Neoplatycepbalus spp. (42 kg per haul). Further out on the shelf, the main catches
were of jack mackerel (up to 520 kg per haul), redbait (up to 520 kg per haul), spotted
warehou (up to 130 kg per haul), blue warehou Seriolella brama (up to 41 kg per haul) and
barracouta Thyrsites atun.
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Off Gabo, the westernmost of the four Bass Strait transects, the inner and mid-shelf
(shallower than 90 m) catches included moderate quantities of sharks and rays, mainly
spotted swell-sharks (up to 128 kg per haul), sparsely-spotted stingarees (up to 60 kg per
haul) and green-backed stingarees (up to 62 kg per haul), as well as round-snouted gurnard
(up to 59 kg per haul), school whiting (up to 82 kg per haul), jack mackerel (up to 116 kg
per haul) and, on the midshelf, barracouta (up to 75 kg per haul). On the outer shelf and
upper slope (120-225 m), catches were dominated by cucumber fish (up to 56 kg per haul),
jack mackerel (up to 47 kg per haul), barracouta (also up to 47 kg per haul) and, on the
upper slope, three-spined cardinal fish (73 kg per 30 min), spotted stargazers (37 kg per 30
min), spotted warehou (890 kg per 30 min) and arrow squid Nototodarus gouldi (29 kg per
30 min).

Off Disaster Bay, the southernmost of the three NSW transects, the main fish species at the
inshore stations, were spotted swell-shark (up to 33 kg per haul), jack mackerel (up to 200
kg per haul, school whiting Sillago flindersi (up to 25 kg per haul), round-snouted gurnard
(up to 27 kg per haul, redfish Centroberyx affinis (up to 37 kg per haul). At the midshelf
station, catches were dominated by redfish (est. 780 kg), with moderate quantities of spotted
swell-shark (est. 75 kg), jack mackerel (est. 36 kg), barracouta (est. 85 kg) and octopus (est.
30 kg). On the outer shelf, catches were again dominated by jack mackerel (up to 225 kg
per haul), with smaller quantities of spurdogs (up to 30 kg per hauD), redfish (up to 62 kg
per haul) and cucumber fish (up to 36 kg per haul). Most of the redfish were juveniles, with
the smallest size classes being caught mainly at the inshore stations. Juvenile jack mackerel
were also found in moderate numbers at the innermost station. '

Off Merimbula, catches at the inshore stations (shallower than 50 m) were dominated by

-juvenile redfish (up to 550 kg per haul) and school whiting (up to 170 kg per haul);

moderate quantities were also taken of Port Jackson shark Heterodontus portusjacksoni (up
to 27 kg per haul), fiddler rays Trygonorbina fasciata (up to 44 kg per haul), the stingaree
Urolophus sp. A (up to 25 kg per haul) and round-snouted gurnard (up to 30 kg per haul).
On the middle and outer shelf 115-170 m), catches were mainly of jack mackerel (up to 810
kg per hauD and redfish (up to 305 kg per haul), with smaller quantities of Port Jackson
sharks (up to 44 kg per haul), cucumber fish (up to 42 kg per haul), jackass morwong (up
to-37 kg per haul) and squid (up to 35 kg per haul). At the shelf edge, at 205-216 m,
catches were small, with redfish (25 kg per 30 min) being the main species.

Off Bermagui, catches were highly variable, from 35 kg at the midshelf station to 1380 kg at
the outer shelf station, with marked differences in the dominant species at each station. At
the innermost station (26.5-28 m), catches were dominated by sparsely-spotted stingarees
(27 kg in 30 min), the stingaree Urolopbus sp. A (40 kg in 30 min) and shovel-nose rays (31
kg in 30 min). Catches at the midshelf and outer shelf stations were mainly of redfish (up to
1010 kg per haul) and jack mackerel (up to 290 kg per haul), but included tiger flathead (87
kg in 30 min at the 120 m station) and school whiting (38 kg per 30 min at the outer shelf
station).
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Preliminary data were collected on the quantity and composition of fish and invertebrates,
particularly the juveniles of South East Fishery quota species, that are taken as bycatch from
a commercial trawl on the inner continental shelf off eastern Bass Strait and southern NSW.
Results for the abundant by-catch species taken in the commercial trawl are included above,
under 1. Significant numbers of juvenile stingarees, tiger flathead, school whiting, redfish
and jack mackerel were collected, mainly in inshore stations. Small juveniles of these
species were collected in good condition by the epibenthic net of the benthic sled.

A new demersal sampler was trialed to assess its capacity to provide simultaneous video
records of benthic topography and epibenthic fauna while sampling the epibenthic and
infaunal animals. The benthic sled was designed and built specifically for this purpose, and
this cruise provided the first sustained field trial. After 24 hours of trials to determine its
handling characteristics at different depths and warp ratios, and to provide appropriate
procedures for deployment and retrieval, the sled was used routinely on the survey
transects. It was initially used at 2.5 kt, then subsequently at 4 kt to reduce the likelihood of
gear avoidance by small fish and crustaceans.

The sled tended to lift when it was being towed at high speeds, a problem that will be
obviated if depressors are fitted to the sled. At 4 kt, the towing bridle was well clear of the
seafloor, and many more small fish were taken, particularly by the epibenthic net.

At the higher towing speed, the video camera showed that most larger fish avoided the sled
actively, although rays and sharks of up to 10 kg were taken by the epibenthic net. Many of
the smaller fish did not startle until the sled was within 1-2 m of them. While not intended
to catch highly mobile species, the sled was able to catch significant numbers of jack
mackerel and school whiting (e.g., up to 53 jack mackerel and 166 school whiting in a 20
. min tow at Disaster Bay).

Samples of the larger seafloor inivertebrate species of the continental slope off eastern Bass
Strait and southern NSW were obtained with the demersal trawl and the benthic sled. Some
samples of the smaller invertebrates were also collected in eastern Bass Strait with the
Smith-McIntyre grab. Invertebrates collected in significant quantities by trawling included
bugs, octopus and squid, with most trawls taking few large, sessile forms such as sponges,
colonial coelenterates (corals, sea whips, etc.) or echinoderms (sea stars, urchins, crinoids,
etc.). A wider range of invertebrates was collected with the benthic sled, particularly
gastropods, bivalves (up to 100 kg per 20-min tow), sea stars and sea squirts on the inner
shelf, and sea stars and urchins on the midshelf. Catches from stations on the outer shelf
and upper slope included significant quantities of sponges, coelenterates (including solitary
corals and sea whips), brachiopods and echinoderms (mainly crinoids). The largest catches
of these forms came from areas confirmed by underwater photography to be present in
substantial numbers. The species collected with the benthic sled included many forms likely
to be used as food by demersally feeding juvenile or adult fish. Initial data indicate that the
biomass of the main benthic groups in different areas is likely to be closely related to the
productivity of an area for demersally feeding fish.
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The species composition of the upper-slope fish community off Maria Island was sampled
with an Engels demersal trawl, at Darcys Patch. Catches here were between 80 and 380 kg
per 30 min. The most common fish (more than 100 per haul were the whiptail
Caelorinchus parvifasciatus, toothed whiptail Lepidorbynchus denticulatus, spiky oreo
Neocyttus rbomboidalis, banded bellowsfish Centriscops bumerosus and bigeyed cardinalfish
Epigonus lenimen. Greatest catch weights (>25 kg per haul) were provided by black shark
Dalatias licha (up to 33 kg per haul), blue grenadier Macruronus novaezelandiae (up to 44
kg per hauD), pink ling Genypterus blacodes (up to 39 kg per haul), spiky oreo (up to 87 kg
per haul), bigeyed cardinalfish (up to 62 kg per haul), toothed whiptail (up to 175 kg per
haul), spotted warehou (up to 222 kg per haul) and red gurnard perch Helicolenus
percoides (up to 37 kg per haul),

Stomach contents from SEF quota and other abundant fish species were sampled to
determine their immediate feeding links and to compare with stable isotope analysis. The
SEF quota species sampled were pink ling, redfish, tiger flathead, school whiting, trevally
Pseudocaranx dentex, jackass morwong and both blue and spotted warehou. Samples were
also collected from 26 other fish species, including jack mackerel and barracouta. Stomachs
were also retained over a 24-hour period from spurdogs jackass morwong, jack mackerel,
spotted warehou and red gurnard perch.

Samples of fish, plankton and seafloor invertebrates were obtained for stable isotope
analysis to provide preliminary data on their position in the community food web. SEF
quota species sampled were arrow squid, pink ling, redfish, tiger flathead, school whiting,
trevally, jack mackerel, jackass morwong, barracouta and both blue and spotted warehou.
Samples were also kept from 21 other fish species as well as for phytoplankton,
zooplankton and sediments.

Replicated demersal trawling was carried out at several spatial and temporal scales to
determine the appropriate intensity and spatial scale for experimental field studies on the
effects of trawling on fish communities. Replicated trawls were made over 24-hour periods
on the upper slope, off Point Hicks, in 204-293 m and on the inner shelf, in and near.
Disaster Bay, at 25-45 m. On the upper slope, the main fish trawled were spurdogs, redbait,
jackass morwong and jack mackerel. At the inshore sites, the main fish species taken were
spotted swell-shark, school whiting, small redfish, jack mackerel and round-snouted gurnard
and barracouta. \ '

Initial impressions for the upper slope site were that diel variation was relatively
unimportant in explaining differences in the catches of the main species in different trawls.
Preliminary analysis of trawl catches at the inshore sites (in Disaster Bay and ‘at the
comparison station off Black Head) indicates that the variation between replicates is high,
presumably due to a combination of intrinsic patchiness, diel effects, possible trawl
depletion and other effects (see Table following page).
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DISASTER BAY STATION
Night catch (kg) Day catch (kg)
Trawl 1 Trawl 2 Trawl 1 Trawl 2
Species: '
Redfish 3 7 0 0
School whiting 170 152 11 5
Round-snouted gurnard « - 34 27 2 4
Jack mackerel 225 25 211 12
BLACK HEAD STATION
Night catch (kg) Day catch-(kg)
Trawl 1 Trawl 2 Trawl 1 Trawl 2
Species: )
Redfish 9 76 9 21
Round-snouted gurnard 4 50 82 5
School whiting 13 - 364 923 183
Jack mackerel ‘ 6 211 35 9

10.

Several additional trawls were carried out to determine the extent of day-night differences,
at approx. 40 and 80 m off Bermagui (results for the main fish species are given below in
the Cruise Narrative for 15-16 August). The effect of medium-scale spatial differences in
transect location was examined by additional trawls at a site 5 n. mile west of the upper
slope Point Hicks station, and by replicated 24-hour trawl and sampling at the Black Head
and Disaster Bay sites, also about 5 n. mile apart (see tables above).

Replicated benthic and epibenthic samples weré taken to determine the appropriate
intensity and spatial scale for experimental field studies on the effects of trawling on
seafloor communities. Benthic sled samples were collected at the same stations as those
used for replicated diel trawl sampling (see 7. above). Diel changes were not apparent in
the abundance of invertebrates caught with the benthic sled. However, substantial spatial
differences in abundance were apparent between inshore stations 5 n. mile apart, probably
related to differences in substrate and amount of water movement between each site.

Video records were made of benthic topography and epibenthic faunas associated with
particular fish assembldges on the continental slope between Bermagui and Wilsons
Promontory. Video recordings using the Osprey underwater video were made of. the
seafloor during drift over South East Reef and over two rocky inshore reefs in 70-100 m
depth west of Cape Howe. Video recordings were also made of the seafloor at all regular
sampling stations less than 50 m deep, using the Osprey camera mounted on the epibenthic
sled while it was being towed at speeds of 2.5—4 kt. Still photographs of the seafloor were
also taken at 10-20 s intervals at all regular sampling stations between 50 m deep and the
outermost stations of each transect.

10
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11.

12.

13,

The RoxAnn imaging system and the EK500 echo sounder were operated continuously
during both legs, to compare their ability to differentiate benthic habitats on the basis of
bottom topography and hardness. The acoustic data from both systems have been retained
for subsequent detailed analysis and comparison with sediment composition.

Acoustic data to provide a preliminary assessment of the spatial scale of seafloor
topographic features important in the distribution of fish and invertebrates were obtained
using both RoxAnn and the EK500. These provided continuous visual records of bottom
topography; the acoustic data will be analysed subsequently to determine the scale of
major topographic features and for comparison with visual records obtained during
drifting over South East Reef and two rocky reefs near Cape Howe, and during the
operation of the Osprey underwater video camera and the Photosea 100 still camera
mounted on the benthic sled.

Sediment samples were obtained with a grab and pipe dredge for correlation with faunal
composition and for the calibration of the RoxAnn and EK500. The Smith-McIntyre grab was
lost on the second day of regular benthic sampling; its replacement, a Shipek grab, was lost
on the first day of use. Sediment samples were obtained subsequently at most stations using
a pipe dredge. This provided sufficient samples for sediment analysis, but provided only
semi-quantitative samples for the analysis of the benthic fauna.

14. An acoustic survey was carried out over St Helens Hill using the towed body in a series of

transects. The visual impression of the acoustic records from the survey was that no large
concentrations of orange roughy were present. This would accord with the relatively low
catches taken so far from St Helens in the present season.

15. Specimens were saved from the regular trawl samples as follows:

 Deep-sea trevalla for biological study by Dr Pascale Baelde, Tasmanian Sea Fisheries.

¢ SEF quota and allied species for a FRDC-funded taxonomic review by Drs Peter Last and
Bob Ward, CSIRO Fisheries.

* The squid Todarodes for Dr Malcolm Dunning, Department of Primary Industry,
Queensland.

e Demersal and pelagic fishes for Dr John Kalish, Australian National University, for

}

teaching and taxonomic study.

e Gemfish Rexea solandri for Dr John Paxton, Australian Museum, for studies on stock
delineation.

e Shark for Dr Martin Gomon, Museum of Victoria, for research and display purposes.

11
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LEG 4:

All objective of Leg 4 were met during the cruise. Rough weather was encountered at times in
all areas, however, the sampling schedule was adjusted so that only 0.5 days were lost due to
weather. The leg was completed and the ship returned to Hobart two days early, due to
completing all stations more quickly that expected, not requiring the full allocation of bad
weather days, and the fact that weather conditions were deteriorating markedly after completing
the last station south of Bruny Island.

1.

|
Twenty stations were completed using 70 cm diameter surface and obliquely towed bongo
nets over five transects between Bermagui (NSW) and Point Hicks (Vic). Each transect
extended perpendicular to the coast from near shore to 10 n. mile seaward of the shelf
break. The obliquely towed bongo net was fitted with a submersible data logger and
electronic flow meter, providing real-time telemetry of depth, temperature and net
performance. This was the first time this system had been successfully deployed from

‘Southern Surveyor and it worked extremely well. Stations inshore of the shelf break (usually

marked by a frontal zone) were the most productive in terms of larval fish catches. Larvae
were obtained for a variety of commercial and non-commercial fish groups. Preliminary
sorting revealed larvae of wareliou (Seriolell@), ocean perch (Helicolenus), doty (Zeidae),
flathead (Platycephalidae), ling (Ophidiidae), stargazer (Uranoscopidaé), Gempylidae
(probably barracouta) and blue grenadier (Macruronus novaezelandiae), The capture of blue
grenadier larvae was unexpected, as the specimens were too small to have originated from
the normal western Tasmanian spawning grounds. Four additional stations near Eden were
occupied to further determine the extent of blue grenadier distribution. Blue grenadier larvae
from these station will be aged and compared to larvae of the same species from southern
and western Tasmania. This information will then be applied to ocean circulation patterns of
the region in order to determine the likely origin of the Eden blue grenadier larvae.

A sea-surface temperature satellite image of the area obtained immediately before the Leg 4
revealed the presence of intense frontal activity associated with the shelf break and an eddy
of the East Australian Current in offshore waters east of Eden. A transect examining the diel
vertical distribution of larvae was established to sample across the frontal zone and extend
into the offshore eddy. Sampling was undertaken with the same bongo net system fitted
with an electronically operated opening / closing mechanism. Although the electronics
worked well, structural problems developed with the bongo net frames due to instability of
the system after closing the nets. Discrete vertical sampling was dropped in favour of diel

. sampling at each station to the depth of the thermocline. The thermocline depth varied from

40 m on the shelf to 320 m within the eddy. A similar series of larvae was captured and the
samples are being analysed. ‘

Sea-surface temperature images provided by the joint CSIRO Division of Fisheries and
Division of Oceanography Remote Services facilities were used to determine the gross
physical features throughout the study area. At each station, vertical profiles of temperature,
salinity, and fluorescence were obtained from both CTD and SDL casts (the latter equipped
with a fluorometer). In addition, surface salinity, temperature and fluorescence were
obtained while underway, from the vessel’s thermosalinograph. Fluorescence readings were

. regularly calibrated from chlorophyll pigment sampling.
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stages. Larvae were reared to the end of the yolk 'sac stage (approximately 7 days).

CRUISE REPORT SS 5/93

4. Concurrent surface and oblique tows were conducted at all stations of NSW and Victoria, as
well as at six midshelf stations along the west and south coast of Tasmania, to assess the
viability and limitations of surface-based tows for tracing spawning activity of commercial
fish species. Preliminary sorting has revealed larvae of several commercial groups in surface
tows, particularly at night. The samples will be analysed in detail at the CSIRO laboratories
in Hobart.

5. " The bongo system- provided larval fish material in excellent condition. Material was fixed
both in formaldehyde, for reference, and in alcohol, for genetic and otolith studies. After
identification, reference material will be lodged in the CSIRO Ian Munro Fish Collection in
Hobart.

ADDITIONAL SAMPLING

. Ichthyoplankton was sampled off western Tasmania to permit a preliminary assessment of the

distribution of blue grenadier eggs for a forthcoming biomass assessment of blue grenadier via
an egg production method. The biomass assessment will be undertaken by the CSIRO Division
of Fisheries in 1994 under the direction of Dr Tony Koslow and Ms Cathy Bulman.

Sediment samples were -obtained for Dr N. Bax at two sites off Wilsons Promontory in Babs
Strait. These sites were missed, due to gear failure, on the previous ecosystem legs. '

Eggs of three species of flSh — spotted trevalla (Seriolella puncmta) cucumber flﬁh:."
(Cbloropbthalmus nigripinnis) and a cod (Pseudophycis sp.) were stripped from running r1pe‘
adults, fertilised and reared on board to provide reference material for egg and early larval_

CRUISE NARRATIVE

LEG 1:

FRV Southern Surveyor sailed from Hobart at 09:30 h on Wednesday 14 July with the media and
members of the Divisions of Fisheries and ‘Oceanography in attendance to mark protests over
the proposed removal of the Divisions from CSIRO. As the vessel swung its stern to the wharf, a
coffin draped with the CSIRO flag was let down the stern ramp into the water. The weather was
fine, and the vessel headed south to Pedra Branca. En route, three CTD stations were completed
on the shelf, shelf break and slope (1000 m). Twenty-four hours of depth-stratified EZ net
sampling were initiated at the Pedra Branca sampling site by evening. The samples were split
into equal subsamples. The first will be used by Mr Aleks Terauds (University of Tasmania) to
enumerate the species by depth. The second subsample will be used for stable isotope analysis
by Dr Gwen Fenton (University of Tasmania) or for measurement of the Cs/K ratio, another
trophic position indicator, by Dr David Young (Hatfield Marine Science Center, Portland,
Oregon). The EZ net sampling (four tows in zll) was completed over the 24 h period-without
incident, giving replicate day and night samples from 900 m to the surface. The oblique samples
from the tows were split twice to examine subsamphng variability. Plankton volumes were low,
with only a few pyrosomes present. ‘
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On 15 July, the IYGPT net with MIDOC cod-end system was deployed. The first cast was
aborted, apparently due to a twist in the net that prevented material from passing to the cod
ends. However over the next 48 h, eight tows were carried out successfully to provide replicate
day and night tows by 100-125 m depth strata from the surface to 900 m, each tow covering half
the water’ column. The towed body was also deployed to 900 m during the day and night to
obtain acoustic profiles of the water column.

Several hills north-east of Pedra Branca on the outer edge of the fishing ground were selected
for photographic survey of the bottom for coral. Two hills were surveyed through the night and
early morning of 18 July, but the operation was hindered by difficulties with the strobes, one of
which had to be rebuilt after the first cast and a second that malfunctioned after the second cast.
A camera transit was then carried out over a feature designated Twin Peaks N. At the end of the
transit, the camera was no longer functioning — the solenoid that fired the strobes and one lens
needed to be replaced. Only ~6 shots turned out to have been successful. A camera drop was
then carried out over Twin Peaks S. The drift brought us up, over, and then down the hill, all
100 shots being taken. A camera transit was then successfully carried out over Twin Peaks N.
However at the end, the camera housing was nearly seized and opened only with great
difficulty. The threads were in poor condition and need to be reworked. |

While awaiting development of the films, the survey was initiated on the 19 July of the physical
and biological oceanography of Pedra Branca. Continuous CTD profiling was carried out while
the ship drifted in an easterly direction across Pedra Branca. MIDOC sampling was then
successfully carried out, with one net sampling along the flats to the base of the hill, two nets
then sampling over one, and then the second of the Pedra Branca hills, and the fourth net then
sampling from the base of the second hill out onto the flats. Each net was towed for 20 min, or
1 n. mile at 3 kt.

The vessel then returned to Twin Peaks N. to try the coral dredge. The dredge was lowered to
the bottom, letting out 2800 m of warp, which was then retrieved. The dredge had come fast on
the bottom and came back twisted and without its net.

At midnight, the vessel returned to Pedra Branca to carry out transits with the towed body
acoustics while the dredge underwent repairs. HoweVer, the wind blew up to 40-50 kt, so the
vessel jogged rather uncomfortably through the night. By noon (20 july), the wind had eased,
and day and night transits with the acoustics were completed across Pedra Branca.

In the early morning of 21 July, the gear was switched over to the EZ net and the night plankton
tow at 700 m was carried out across Pedra Branca. Three tows were carried out on either side of
the hill and three above the hill, towing for 15 min at 3 kt!

The coral dredge was next successfully deployed across Twin Peaks N. Several bins of coral
rubble with some solitary corals and assorted benthic animals (polychaetes, crustaceans, sponge,
brittle stars, etc.) were obtained. The catch reflected what was seen in the photographs, viz., a
predominantly low coral cover and a lack of large branching corals.
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The vessel returned to Pedra Branca to carry out the daytime EZ plankton tow across it. This
was completed by noon of 21 July.

The wind had been less than 10 kt overnighf, so a deepwater calibration of the towed body
acoustics was carried out. The calibration was completed by dinner time. The wind picked up to
20 kt during the calibration and due to the drift, the towed body had spun around forming a
large kink in the tow cable. This was cut off and the wire spooled out and respooled before
proceeding into Great Taylor Bay to calibrate the 38-kHz and 120-kHz hull-mounted acoustics.
Following completion of the calibration on the morning of 22 July, the vessel returned to
Hobart, docking at 12:30 h.

LEG 2:

FRI 23 JULY .

Departing from Hobart at 08:30 h, we steamed up the east coast to Darcys Patch, off Maria Is.,
via Cape Pillar and Tasman Is., in good conditions. At Darcys Patch, the Engel demersal trawl
was deployed to determine the extent of any changes in the epibenthic fauna since initial
sampling by the FRV Soela (CSIRO Division of Fisheries) in 1984. Trawling was carried out four-
hourly over 24 h from 17:00 h, using the Scanmar trawl-door and headline sensors to monitor
the behaviour of the trawl. The Photosea 1000 was deployed from the headline during the 21:00
h trawl, to ensure that the camera and lights were correctly set up, then on each subsequent
trawl at Darcys Patch. A CTD cast was carried out before the final Engel trawl.

SAT 24 JULY
After completion of the trawling exercise on Darcys Patch, we steamed to the St Helens Hill for
an acoustic survey of the Hill with the towed body. The survey started at 03:00 h on Sun 25 July
1993 and was completed by 11:30 h, without incident. ‘No fishing vessels were present during
the survey, apart from one departing the area at the beginning of the survey.

P

SUN 25 JuLY .
Removal of the towed-body acoustic cable was completed while steaming to an area north of
Babel Is. (east of Flinders Is.), to trial the deployment of the benthic sled. Trials were begun on
Sunday evening, and continued until Monday evening. Initial trials were carried out on a smooth
sand bottom at 20 m depth. The sled was operated for bottom times of between 5 and 30 mins,
towed at 2.5-3 kt. The main invertebrates collected were bivalves, at up to 20 kg per tow; small
numbers of fish were caught in the benthic dredge net, somewhat more in the epibenthic net.
The video camera, used on the final run at 20 m, showed a few small fish and a sandy bottom
with occasional mollusc or crustacean holes. Two tows were also Iczlrried out at 100 m, on a soft
muddy-sand bottom. At this depth, most animals were caught in the epibenthic net, mainly
hydroids and a varied fauna of small shrimps and crabs, and echinoids and starfish.

Deployment procedures were developed to enable the sled to be deployed with either the warp
on the towed-body winch or the main trawl warp. Initial difficulty was found in launchiﬁg, with
the tail of the sled becoming caught in the roller on the stern ramp; a front cross-member on the
sled was bent during recovery in one trial at 100 m, when one of the nets was about 20% filled
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with mud. Launching and recovery procedures were changed to avoid these problems. Changes
to the sled that will avoid these problems include a rounded or raised tail for the sled, and the
provision of a central heaving point at the front of the sled. On the second deployment, while
using a different deployment procedure, a cable controlling the traveller on the overhead gantry
broke; replacement of the cable and repositioning the traveller required about eight hours.

TUE 27 JULY

Trialing was discontinued at 23:00 h on Mon 26 July 1993, when we steamed to the offshore
stations of the first two transects in eastern Bass Strait. At this time, we used both the benthic
sled and the commercial trawl from the main trawl warp. To minimise the time taken to change
between the commiercial trawl and the benthic sled where stations were closely spaced, we have
successively taken the required sled trawls, followed by commercial trawls and CTD profiles at
the same stations.

WED-THU 28-29 JULY '

Taking advantage of the good weather; we completed the six outer stations (between 80 and
200 m deep) on the southern two transects, and then travelled to Wilsons Promontory to
complete the shallow inshore stations of the southernmost: transect. Benthic sled and grab
samples had been taken from four stations, when the CTD cable parted at the beginning of the
fifth station, and the Smith-McIntyre travelled independently to the bottom in over 100 m of
water. We then arranged for the small Smith-Mclntyre to be brought up to Lakes Entrance.

The area around the rigs is a restricted area for vessels over 200 tonnes gross. In the morning,
we therefore sought clearance from the Victorian Department of Energy and Minerals to transit
the area and to carry out an acoustic / photographic survey. Clearance was received at 16:00 h,
and we proceeded to be over the South East Reef (near the Halibut, Tobia A and Fortescue
platforms) by breakfast on Thursday morning. '

FRI 30 JULY

The weather pattern remained favourable, so we were able to collect the replacement grab from
the Lakes Entrance Co-op Wharf via a dinghy transfer, coordinated by Richard McLoughlin. The
new grab turned out to be a Shipek grab, rather than the expected Smith-McIntyre grab, but we
proceeded to use this in the absence of 4n alternative. Shortly after leaving Lakes Entrance (on
the third station in fact); a winch operator misundeistood how much warp was left out and
inadvertently sought to bring the Shipek grab inboard at high speed. We were therefore again
left with a grab on-the seafloor. After three hours trawling for it with the commercial net, we
admitted the grab as lost, and proceeded with the rest of the transect. We decided to complete
as much of the sediment data from these stations as possible on the next leg, and have arranged
to get a pipe dredge brought up to Eden at thé next crew change. There have now been three
grabs lost from the Southern Surveyor on recent cruises. '

Trawls off Lakes Entrance were carried out from .deep to shallow stations, followed by sled
sainples in the reverse order. '
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SAT 31 JULY

The Point Hicks transect was carried out with trawling proceeding from deep to shallow
stations, followed by sled stations in reverse order again.

The inshore sled stations collected large quantities of molluscs, mainly bivalves (up to 100 kg
per tow). At the outer stations, asteroids and echinoids were more abundant, and two species of
brachiopods were common.

SUN 1 AUGUST

Transiting the fishing grounds between the area south of Point Hicks and New Zealand Star
Bank, we searched for bottom features or reefs that might indicate a reason for higher fish
productivity or aggregations. The bottom was uniform, with no topographic features of any
note. Acoustic surveys were then carried out over two reefs, a small reef in 70 m off Sand Patch
Point, and New Zealand Star Reef. New Zealand Star Reef rises steeply from a flat bottom at
90-100 m to a reported 10 m from the surface. Good fish marks were seen, and several video
drops were carried out at different areas on each reef. Long Reef had large quantities of sponges
and encrusting ascidians, NZ Star Reef somewhat less, but with more spectacular topography.
Numerous small fish (10-20 cm long) were found on both reefs, including abundant butterfly
perch Caesioperca lepidoptera. Other fish seen included spotted swell-shark; eastern’ fortescue
Centropogon aﬁstmlis, banded morwong Cheilodactylus spectabilis, jackass morwong
Nemadactylus macropterus, various wrasses, and the leatherjackets Acanthaluteres vittiger. and
Parika scaber. '

Late in the evening, we carried out an acoustic survey of 'an area between 150 and 200 m deep
on the north-eastern side of the Horseshoe, an north-westerly indentation in the shelf margin
south of Point Hicks. This area is reputed to contain a good fishing ground for commercial-fish,
including flathead. The area was intersected by several small, steep-sided valleys, and a
sufficient distance of level ground suitable for trawling could not be found: Strong marks
occurred about 10-20 m above the seafloor, and also on the bottoms of the valleys.

MON 2 AUGUST

Moving further north, to the new transect off Disaster Bay, we again started with the commercial -
trawl at the outermost station and worked inshore. The shelf is very steep here, and no suitable

ground existed at 200-220 m. We therefore relocated the 200-220 m station to 170 m depth..We

hooked up briefly on this and at the next inshore station, but without damage to the net on

either occasion. ' ’ '

At the 40 m station, we used the small video camera on the headlline of the commercial trawl to
examine the behaviour of the ground rope and the escapement of fish under the ground rope.
The resulting film was obtained under poor light conditions. However, we have some good
footage both of the footrope and -of seals working inside the net. At one point, the seals were
apparently herding jack mackerel into the net, and then chasing (some of) them out again!
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TUE 3 AUGUST

Sled runs were completed at each station on the Disaster Bay transect, without incident. The
largest catches were obtained at the two inshore stations, mainly of venerid bivalves, but
including reasonable numbers of asteroid and ophiuroid echinoderms. We have been gradually
working up the towing speed of the sled, and can now operate it at 4 kt with a 3-3.5:1 warp to
depth ratio.

The configuration of the commercial net was checked at the inshore station at Disaster Bay and
at 115 m off Disaster Bay, using the Scanmar net sensors on the wings and headrope. The small
video camera was used again on the commercial trawl at the inshore Disaster Bay station. At the
inshore station, towing at 3.3 kt, the wing and headrope sensors indicated a spread of 14 m at
the wings with a 4:1 warp ratio, 17.5-18 m at a 6:1 warp ratio, and 20-22 m at an 8:1 warp ratio.
The headline height with the camera was 3.2 m at 4:1, 2.9 m at 6:1 and 2.5-2.7 m at 8.1. In
deeper water (115 m), wing spread varied between 19.5 m at a 2.7:1 warp ratio to 21.6 m at
3.5:1, and the headlinie height (without the camera) varied between 3.1 m at 2.7:1 and 2.7-2.8 m
at 3.5:1. The effect of the camera thus appears to be to drop the headliné height by 0.2 m or
less. The configuration of the commercial net seems to be much less affected by the weight (or
drag?) of the camera than an Engel trawl, on which the headline may drop to within 1.5 m of
the bottom. ;

WED 4 AUGUST

The southernmost transect of a study on trawl by-catch, by the NSW Fisheries Research Institute
research vessel, Kapala, has been established north of Eden. This study reportedly found limited
areas of trawlable ground around Eden. On the way in to Eden, we therefore went over the
ground on the planned Eden transect, The shallower ground appea‘réd to be reasonably flat, and
we mapped suitable locations for the inshore stations. One trawl was carried out on the way in
to Eden, at 150 m. .

On arrival in Eden at 09:00 h, we prepared for the changeover of scientific crew, the planned
industry meeting that afternoon and the embarkation of an ABC camera crew of three to film a
range of activities on the Soutbern Surveyor.

The industry tour of the Southern Surveyor started early, with individual people coming through
before the main group of about 25 people at 15:30 h. We displayed acousti¢ records of the St
Helens Hill and South East Reef, as well as a selection of underwater video shots of the two
reefs off Point Hicks, and of the footline of the commercial trawl. As expected, there was a lot of
interest in these and in the instrumentation of the ops room, bridge and after-deck. With the
considerable and much-appreciated help of some very tired fisheries scientists, we provided
highlights both of our present work and of our intentions for future fisheries ecological work in
the SEF.

THU 5 AUGUST

Richard McLoughlin and the ABC camera crew were dropped off at Eden, using one of the
ship’s Zodiacs. En route to the Point Hicks area for the intensive sampling exercise, we then
steamed offshore to the shelf edge, to examine the 200-250 m depth range for trawlable ground.
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The shelf margin appears to be less irregular than in the area immediately north of 30°S., and a
trawl and benthic sled sample were therefore made in about 210 m.

FRI 6 AUGUST

Continuing south to the Point Hicks area, sediment samples were obtained from the two
offshore stations on the Disaster Bay Transect. The first intensive inshore station brought up
moderate numbers of spotted swell-sharks and sparsely-spotted stingarees, but no significant
quantities of SEF commercial species. As much of the value of the intensive sampling related to
SEF commercial species, it was decided that the inshore study would have more value if based
on the fish fauna of a more northern area. The inshore sampling was therefore deferred to be
carried out on the basis of the inshore fauna at Disaster Bay.

Offshore sampling was continued at 210-220 m, in the commercial fishing grounds south of
Point Hicks, with 7 trawls at 4-hour intervals.

SAT-SUN 7-8 AUGUST

Twenty-four hour trawling continued, with variation in the abundance of individual species, but
little change in the range of species caught: Stomachs retdined over 24-hour period from jackass
morwong, jack mackerel and spotted warehou, with samples also from spurdogs and from red

~gurnard perch. -

One sled haul was made immediately after the first of the 24-hour trawls, then a sequence of

. five trawls at 6-hour intervals, with the Photosea camera used on the first and last hauls. ‘Some
‘variation exists in the abundance of individual taxa, particularly of crinoids, large echinoids, and

solitary corals. Photographs of the bottom showed a high degree of patchiness in the abundance
of crinoids in particular, which typically occurred in groups of individuals 40-50 cm tall.

One frame on the first sled haul showed bobbin tracks on the bottom, near apparently
undamaged small sponges. No crinoids were seen near the bobbin tracks. A frame on a
photographic drift transect showed a trawl-door track, but with no large epibenthic fauna in the
same frame. ' '

The depth of the trawls varied between 204 and 293 m, suggesting that the trawls were catching
from a relatively wide strip of bottom and that the differences in catch composition of successive
trawls can be ascribed to both temporal and small-scale spatial differences. The main catches
were of spurdogs (up to 845 kg per haul), redbait (up to 67 kg per haul), jackass morwong (up
to 145 kg per haul), spotted warehou (up to 200 kg per haul) and jack mackerel (up to 180 kg
per haul). Initial impressions were that diel variation was relativlely unimportant in explaining
differences in the catches of the main species in different trawls. (

MON 9 AUGUST

After completing a diel series of trawl and sled samples south of Point Hicks, we looked for
ground at the same depth to the west of the deep station. The slope was very irregular over
most of this area; the nearest apparently suitable ground was found about 25 miles west of the
deep station. Two sled hauls were then made, with minor damage to a net. The demersal trawl
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was then shot away, but became hooked up almost immediately. It was freed with little damage
to the net, and we then moved to search east of the original station, finding a site just to the east
of the unsuitable area that we had searched on 1 August.
Pipe dredge samples from the western site came up variously with soft mud or coarse shell with
some rock, indicating considerably local variation in bottom type. The second benthic sled shot
came up with several kg of assorted crustaceans, presumably reflecting similar small-scale
variation in the bottom communities.

I
We completed two trawls at the eastern site, the first becoming hooked up but with relatively
minor damage only. Catches at this site were small, mainly jack mackerel and Apogonops.
A small limestone slab brought up with the catch created some interest, providing a substrate for
a few epizoic coral and ascidians, but also containing several fossil Pecten shells.

A CTD profile at this site found a strong temperature inversion between about 100-140 m. The
EK500 showed moderate acoustic returns down to about 60 m, then a 20-m band with light
returns, oveilying a 10-m layer with strong returns. From there to the bottom at 250 m, there
were only very light acoustic returns. The two sleds from this site showed a relatively diverse
crustacean fauna, with some large uichins and almost no crinoids, suggesting a benthic biomass
similar to the main Pt Hicks 220-m site. Local fishing skippefs were reporting very low catches at
that time. Our low catches at this site were possibly therefore part of a more getieral pdttern,
perhaps associated with particular hydrographic conditions.

TUE 10 AUGUST

We completed trawls at each station of the new Gabo transect except for the inshore 25-m site,
This was considered unsafe to work at night, in view of the onshore wind and lack of local
knowledge of the area. We then proceeded offshore, to carry out the bénthic sled hauls and
arrive inshore again in daylight; the weather freshened to Force 8, making operations with the
benthic sled difficult. We therefore omitted the remainder of the sampling from the transect and
proceeded directly to Disaster Bay.

WED-THU 11-12 AUGUST

We commenced day / night sampling at the 25-m station in Disaster Bay, with two daytime sled
hauls, followed by two trawls and two more sled hauls at night, then two daytime trawls on
Thursday. Most of the juvenile redfish that had been present in Disaster Bay during sampling in
the previous week had apparently left the area. The main catches were of jack mackerel, school
whiting, and round-snouted gurnard. Preliminary stomach analyses of these indicated a mixture
of benthic and epibenthic prey, mainly crustaceans, but with the 25-cm long jack mackerel also
eating polychaetes, small gastropods and amphipods. Benthic sled catches were dominated by
bivalve molluscs, with moderate numbers of jack mackerel (up to 53 per tow) and school
whiting (up to 66 per tow) also being caught at night.

THU-FRI 12-13 AUGUST

" Moving to a station 5 miles south of Disaster Bay, near Black Head, we carried out the same
sequence of sampling with demersal trawl and benthic sled as in Disaster Bay. The bottom here
was finer, without surface ripples, indicating less bottom disturbance than at the corresponding
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depth in Disaster Bay. Trawl catches here were dominated by spotted swell-shark (up to 88 kg
per haul), school whiting (up to 920 kg per haul), small redfish (up to 76 kg per haul), round-
snouted gurnard (up to 82 kg per haul), jack mackerel (up to 210 kg per haul) and barracouta
(up to 76 kg per haul). Benthic sled catches were dominated by infaunal ascidians and by fish,
mainly school whiting (up to 95 per tow), crested flounder Lophonectes gallus (up to 64 per
tow) and round-snouted gurnard (up to 145 per tow). The first catches of juvenile scallops
Pecten alba were made at Black Head, with 40-50 small scallops up to 3 c¢cm tall being taken in
each tow. '

FSAT—SUN 14-15 AUGUST

Sampling began on a new transect east of Bermagui, starting with demersal trawling at the
outermost station and working in to shore, then working out again with benthic sled sampling;
most of the area is readily trawlable. Catches were highly variable, from 35 kg at the midshelf
station to 1380 kg at the outer shelf station, with marked differences in the dominant species at
each station. Catches of the main species are summarised in the table below. When the 45 m
and 80 m stations were repeated at night, there was a substantial change only in the catches of
jack mackerel (see table below),

. . Station N2
259 257, 267 255, 268 253 - 251 . _
- Time Ch) = 16:10-16:40 13:05-13:35, 10:10-10:45, 07:10-07:40 04:15-04:45

02:50-03:20 04:10-04:40

Depth (m) 128-26.5 40-40,  77-85, 120-118 229-236"
4242 77-78 '

Species: :
Sparsely-spotted stingaree 27 ' 8,4 0,0 0 0
Stingaree (Urolophus sp. A) 40 0,0 0, <1 0 0
Shovel-nose ray 31 0,0 <1,<1 0 16
School whiting 0 0,1 <1l<1 0 38
Tiger flathead <1 <1,3 52,10 87 1
Redfish <1 - 0,55 . 1010, 224 210 - 64
Jack mackerel : 2 0, 290 180,199 : 15 77

Sediment and benthic sled samples showed large differences in the sediments and fauna
respectively, particularly at the inner three stations. The innermost station had a clean fine-sand
bottom with a mainly bivalve catch, and the next station a very coarse sediment. The third

- station had a finer sandy sediment with a catch mainly of ascidians and the remnants of

polychaete tubes, suggesting an environment favouring benthic feeding by demersal fish.

o)
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SUN 15 AUGUST

Sampling was continued along the Bermagui transect into deeper water, with two stations in
about 450 and 650 m depth. Catches were small at both depths. At 450 m, the catch was mainly
whiptails Caelorinchus sp. and the cardinalfish Apogonops anomalus. At 650 m, there were a
wider variety of species, including the ghost shatk Hydrolagus ogilbyi, whiptails Lepidorbynchus
denticulatus and Caelorinchus sp., red gurnard perch, mixed penaeid prawns and the octopus
Benthoctopus sp.

Sled samples at 450 m caught the first significant quantities of penaeid prawns, including royal
red prawns Aristeus virilis and scarlet prawns Aristacomorpha foliacea. The bulk of the sled
catch was fish, mainly whiptails Caelorinchus sp. Two attempts were made to sample at 650 i,
the first catching a few prawns, scaphopods and urchins.

MON 16 AUGUST

Having completed sampling on the Bermagui transect, Southern Surveyor returned to port at
Eden at 09:00 h to change scientific crew for leg 4.

LEG 4:

AUGUST 16

FRV Soutbern Surveyor sailed from Eden at 16:30 h under good weather conditions. The vessel
headed north to the inshore station of the Bermagui transect at 36°30'S. The first station was
commended at 19:30 h and sampling along the transect continued for the remainder of the
night. ’

AUGUST 17

Sampling along the Bermagui transect was completed by 06:00 h and we steamed south. to the
Merimbula transect at 36°55'S. Sampling continued with the transect being completed by 19:30
h. A transect extending from 50 m depth out into an eddy of the East Australian Current was
commenced at 21:10 h. The transect headed east along 36°00'S. The bongo was operated in
opening/closing mode to enable discrete samples to be taken above and below the thermocline.
Thermocline depth varied between 40 m on the shelf to greater than 320 m within the eddy. "

AUGUST 18 .

Sampling continued along the 37°S. transect. The first two stations were completed successfully,
but after 01:00 h the weather deteriorated (Force 7) and problems developed with the stability of
the bongo system when closed. Consequently, we opted to fish the bongos in open mode and
only to the depth of the thermocline. Despite this precaution, the net frames were suffering
badly in ‘fhe conditions and we then decided to head back inshore and sample at additional
stations for blue 'grenadier larvae until the conditions abated offshore. Sampling continued
inshore for the rest of the day.
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AUGUST 19

A grid of inshore stations was completed in the vicinity of Eden, with blue grenadier larvae
. present in most samples. By 21:00 h, the weather had abated sufficiently and we commenced
heading offshore to complete the previous transect.

AUGUST 20

Sampling recommenced on the extended transect 04:10 h and continued under improving
conditions. Sampling was completed by 08:30 h and we proéeeded to the Disaster Bay transect.
Sampling recommenced at 11:30 h and continued inshore with the transect completed by
19:30 h. We then proceeded to the Mallacoota transect, recommencing sampling at 22:40 h.

AUGUST 21

Sampling -continued along the Mallacoota transect under deteriorating weather conditions with
the winds approaching Force 6. The transect was completed by 05:30 h and we proceeded to
the Point Hicks transect. The outer station on this transect was reached at 12:00 h, but sampling
was delayed for 4 hours to allow the weather to abate. Sampling commenced at
15:55 h and we headed back inshore along the transect.

AUGUST 22

The Point Hicks transect was-completed at 00:45 h and we proceeded towards Wilsons
Prdmontory to collect to dredge samples for Dr Nic Bax (CSIRO). Dredge sampling was
undertaken at two depths (25 m and 40 m) just east of Wilsons Promontory. Sampling was
completed by 18:00.h and we then proceeded towards the first of the west coast sampling sites
‘just south of King Island.

AUGUST 23

We- arrived at the King Island station at 08:00 h. The weather was still rough (Force 7) and
sampling was delayed until 10:45 h when conditions abated slightly. Sampling was undertaken
at a series of midshelf stations along the west coast during the remainder of the day (including 2
stations for Ms Cathy Bulman, CSIRO, to look for eggs of blue grenadier).

AUGUST 24 ‘

Sampling continued along the west coast and south Tasmanian coast under conditions ranging
between Force 4 and 7. Sampling was aborted at one station south of Southwest Cape when
conditions deteriorated to Force 8. '

AUGUST 25 \

The final scheduled station was completed south of Bruny Island by 01:00 h and, given the
forecast storm warning, we decided to head for Hobart. The ship was cleaned and gear stowed
on the way back in, and the ship docked at 13:00 h.
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SUMMARY

LEG 1:

All cruise objectives were met; they fall into three main areas. First, a complete set of replicated,
depth-stratified day and night samples of the plankton and mid-water nekton was obtained
through the water column at 1000 m depth. This winter collection completes the field work for
the seasonal study of water column structure and trophodynamics associated with the orange
roughy mid-slope community. Second, initial photographic and dredge sampling was carried out
on several relatively unfished hills to examine the benthic habitat associated with the orange
roughy and oreo dory fishery. Although corals dominated the benthos, no large arborescent
corals suitable for long-term age and growth studies were observed; their distribution is clearly
highly patchy. Finally, initial samples were obtained to examine the fine-scale physical structure
and distribution of plankton and nekton in the vicinity of the seamounts that serve as the focus
for the region’s mid-slope fisheries. It is anticipated that this project will continue during cruise
S$S1/94 in February 1994.

LEGS 2 & 3:

All cruise objectives were met. Seven transects were sampled on the continental shelf of the SEF
between Bermagui to the north and Wilsons Promontory to the south, between depths of
approx. 25 and 250 m. Samples of fish, ihvertebrates and sediment were taken on each transect,
using demersal trawl, benthic sled and grab or conical dredges. Concurrent data were collected
on water temperature and salinity, and on bottom topography and hardness. Video or still
photographs were taken of the bottom along each transect. This information will provide initial
data for possible subsequent studies on the effects of trawling on the SEF, the importance of
bycatch in the fishery, the role of different substrates and areas as fefuges, the food web
supporting the major demersal fish species in the SEF, and the scale of physical and temporal
variation in the SEF. It is anticipated that this project will continue during cruise $501/94 in
February 1994.

Extensive biological and distribution data were collected on a wide range of demersal fish
species, including SEF quota species such as jack mackerel, tiger flathead, school whiting,
redfish, spotted warehou and jackass morwong. Juveniles, particularly of jack mackerel, tiger
flathead, school whiting and redfish, were frequently taken among the bycatch of inshore
samples. Repeated trawling over several twenty-four hour periods indicated that the large diel
changes in catch rates found for some inshore demersal fish were not a significant feature of the
fish community near the shelf edge. Video photography over South East Reef (south-eastern
Bass Strait) and two inshore rocky reefs west of Cape Howe confirmed the possible importance
of substrate type and topography in providing refuges for demersal fish. The analysis of stomach
contents, in conjunction with the analysis of photographic and sediment samples, will be used
to determine the importance of different substrates in providing food for particular demersal fish
species. A video camera was also used from the headline of the commercial trawl, providing
informative footage of fish behaviour at the mouth of the net.
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A new benthic sled able to simultaneously sample bottom animals on or close to the sea floor
(epifauna) and living within the sediment (infauna), while taking video or still photographs of
the sea floor, was successfully trialed. The benthic sled was used at stations sampled by
demersal trawl to provide comparable distribution and abundance data on the larger
invertebrates of the SEF. Initial data indicate that the biomass of the main benthic groups in
different areas and depths is likely to be closely related to the productivity of an area for
demersally feeding fish.

Trawl samples from the upper-slope fish community of Darcys Patch, off Maria Is., included
moderate quantities of black shark, blue grenadier, pink ling, spiky oreo, big-eyed cardinalfish,
toothed whiptail, spotted warehou. Data from these trawl will be analysed together with still
photographs to determine the extent of changes since the first survey of the area in 1984. An
acoustic survey to provide an estimate of the abundance of orange roughy on St Helens Hill was
also successfully carried out.

LEG 4:

All cruise objectives were met. The broad-scale survey of larval fish distributions off southern
NSW and south-eastern Victoria revealed large numbers of larvae of commercial species,
including warehou, ling, blue grenadier, déry and ocean perch. Most larvae were concentrated
inshore of a shelf-break front, with far fewer larvae offshore. The highest numbers of larvae
were found in the vicinity of a marked surface front off Eden. The capture of small blue’
grenadier larvae off southern NSW was unexpected, and could signify an additional spawmng
ground to the well-documented spawning ground off the west coast of Tasmania.

The data set on the vertical distribution of fish larvae, covering both inshore and offshore areas,
was reduced due to weather and some technical difficulties, but provides the first such data for
the reglon A considerable number of samples were collected for the comparison of surface and
oblique tows.

Additional blue grenadier egg and larval material was collected off western and southern
Tasmania to assist in planning a future survey of blue grenadier biomass.
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FIGURE 1
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" FIGURE 2
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FIGURE 3
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FIGURE 4
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FIGURE 5
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