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Figure 1. The sequence of stations occupied during the three days allocated on the first leg. Daytime
stations were repeated at night on the first and second nights, {i.e. stations 2, 3, 4, 5 were repeated at

night as stations 6, 7, 8, 9 respectively). Stations 15 and 16 were occupied three times as stations 15,
17,20 and 16, 21, 22.




S

137°E 138° 139° 140° 141° 142°

Figure 2. Stations 28-125 occupied during the second leg. Net comparison frials were conducted at
Block 1 (stns 28-56), Block 2 {57-70), Block 3a (71-78) and Block 3b (79-92). Block 3 was relocated to

deeper water from 3a to 3b because the EFN could not be successfully deployed in shallow (~15 m) water.

Stations 93-125 consisted of the fish biomass survey with the Frank and Bryce net.




ITINERARY

Leg 1

Departed Townsville: 0800 h Monday, 11 January 1993

Arrived Weipa: 1700 h Tuesday, 19 January 1993

Leg 2

Departed Weipa: 1500 h Wednesday, 20 January 1993

Arrived Darwin: 0900 h Friday, 12 February 1993

CRUISE OBJECTIVES

Leg 1

1. To defermine the species composition and abundance of the fish community between latitudes

11° and 12°S, using a Frank and Bryce demersal fish trawl.

2. To investigate the fish habitat by characterising the benthic flora and fauna at each site, using a
3 m Church dredge.

3. To record the bottom structure visually with a video camera mounted on a sled and deployed
simultaneously with the Church dredge.

4. To measure the salinity, femperature and turbidity at the surface and bottom.

5. To collect seabird data from islands in the fish trawling area.

Leg 2

1. To make random trawls of areas with bottom structure, using both a demersal Engels high-rise net

and an environmentally friendly net.

2. To document the benthic community at these comparison trawl sites in order to compare the relative
impact of each fish trawl net on the bottom structure.

3. To attempt to document the bottom structure visually with video cameras towed simultaneously with
the Church dredge.

4. To trawl at randomly selected sites in the Gulf of Carpentaria with a Frank and Bryce net in order to
survey the abundance of commercial species of lutjanids and lethrinids.

5. To collect samples of Lutjanus malabaricus and L. sebae for population genetics studies.

6. To collect specimens for the . S. R. Munro Fish Collection in Hobart.




7. To collect cephalopods from the Great Barrier Reef and the Gulf of Carpentaria (Museum of
Victoria and Queensland Department of Primary Industry Fisheries).

AREA OF OPERATION

Leg 1

The Far Northern Zone of the Great Barrier Reef Marine Park lies between 11° and 12°S and from the
east coast out to 143°20'E. The Defence Science and Technology Organisation {DSTO) chartered
Southern Surveyor for deploying current meters and have been working immediately fo the north of this
area, east fo the outer barrier reef, and the eastern and western Torres Straits (see Figure 1).

Leg 2

The 10 x 10 nautical mile blocks for comparing the nets were located in the western Torres Strait and
west of Albatross Bay, while the fish biomass survey covered the northern Gulf of Carpentaria fishing
zone (see Figure 2).

RESULTS

Leg 1
1. The fish species composition and abundance trawls (27) were completed in time for the DSTO's
four-day charter of the vessel.

2. The benthos of the area was sampled at all 27 stations with the Church dredge. Some samples
were frozen for processing during the DSTO work, because of insufficient time to complete sorting
and recording the catch.

3. This component of the work could not be completed because the camera sled attached fo the towed
body cable tumbled dangerously. Because of the risk of expensive damage fo the cable, and the
limited time available to complete the stations on this leg, video recording of the bottom was
abandoned.

4. Salinity, temperature and turbidity were measured at the surface and bottom at all 27 stations by
collecting water with a Niskin bottle.

5. Trips were made to Magra and Saunders Islands to collect seabird pellets and regurgitates and to
census breeding populations.

Leg 2

1. Sixty-five stations were frawled over Blocks 1, 2 and 3 (Fig 1); 43 with the ‘environmentally
friendly net’ (EFN) and 22 with the Engels. No trawls were possible on Block 4 due to time lost
during the EFN trials and waiting for engine parts in Weipa.

2. The Church dredge was deployed at all 65 stations trawled during the EFN/Engels trials.




3. The video camera could not be towed simultaneously with the dredge. Consequently only a few net-
trial stations were videotaped, but this proved useful in ascertaining the behaviour of the EFN,
especially in the shallow waters of the original Block 3 site.

4. Thirtythree randomly selected stations were trawled with the Frank and Bryce net to estimate the
abundance of commercial species of lutjanids and lethrinids in the Gulf of Carpentaria Northern
Fish Trawl fishery.

5. Tissue samples from 143 L. malabaricus and 24 L. sebae and 63 other lutjanids (three species)
were obtained for genetic studies.

6. Numerous fish were retained for the Munro Fish Collection as either frozen or preserved specimens.
Desirable specimens too large to retain were photographed before being discarded.

7. Cephalopods were collected on both legs of the cruise. Of the 98 stations occupied on Leg 2, 68
produced cephalopods. Loliginid squids, the most numerous cephalopods, were found at 50
stations.

CRUISE NARRATIVE

Leg 1

Southern Surveyor departed Townsville at 0810 h on 11 January 1993, 14 h behind time due to an
aircraft refuellers’ strike and an all-night effort by Dr Roland Pitcher and Lindsay MacDonald to set up
the RoxAnne unit on the bridge. While the ship steamed to the study site in Shelburne Bay, about 48 h
away, computers for direct data entry were installed in the fish laboratory and demonsirated to cruise
participants unfamiliar with our procedures. All other items required for processing the dredge and
trawl catches were prepared. The RoxAnne unit required attention as it was interfering with the ship’s
GPS, but it eventually functioned well and recorded data onto the operations room’s 386 computer.

Sampling in the Shelburne Bay area began at 0800 h on 13 January. Dave Milton visited Magra
Island while the first station was trawled. This operation ran smoothly and the inflatable was retrieved
at the end of the station. The operation was repeated successfully for Saunders Island at 1700 h during
station 5. Daytime stations were repeated at night, as far as possible. As the stations were too close
together for us fo complete sorting the catches, many of the dredge catches were frozen for sorting
later during the DSTO work. Stations 7 and 8 were combined and moved to deeper water, and
stations 6, 14 and 16 were omitted through lack of time. Overall, 16 day and 11 night stations were
completed by 1830 h on 15 January, when four days of DSTO work started. Clive Liron, Vessel
Operations Manager for CSIRO, continued to work with and liaise between the ship’s crew and DSTO
personnel. The remaining scientific crew completed sample sorting, fish identifications and specimen
cataloguing.

At 0400 h on 18 January, Southern Surveyor rescued a Torres Islander fisherman with engine failure
and passed him on to Thursday Island police at 0830. At 2355 h Southern Surveyor touched bottom




on a sand bank {Cook shoal) incorrectly marked on the navigation charts. The only apparent damage
was twisting and bending of the Scanmar cradle, which was corrected by the ship’s engineers and crew.

All 10 DSTO stations were completed in the allotted time and Southern Surveyor tied up at the Weipa
fuel wharf at 1700 h on 19 January as scheduled.

Leg 2

After exchanges of scientific personnel on 20 January, Southern Surveyor left Weipa at 1510 h and
headed west for the net comparison site. Trials with the unfamiliar EFN began at 1800 h, and after
five deployments, the net appeared to be sitting about 1.5 m off the bottom as required. These trials
were hampered by the ambiguous readings from the Scanmar unit, which showed the net to be 4 m off
the bottom when it was clearly on the bottom.

The first trawl at 0630 h the next day resulted in an expected small catch, but the starboard net vee
was badly torn. Repairs took four hours, and stresses in the net were obvious, but the next six trawls at
1.5 m above the bottom proceeded uneventfully. During the seven Engels trawls, an hydraulic leak
resulted in ~100 L of lost fluid, dangerous conditions on the top deck, and three hours lost.

At stations 40, 41 and 42 with the EFN at 0.0 m (ie touching the bottom), the port side vee of the net
was badly forn again and the bridles were twisted. The Fishing Masters and Steve Eayrs [Australian
Maritime College) agreed that the tension in the net must be reduced. After consultation with AMC
about possible changes to the fly wire and bottom wire geometry, the net was completely disconnected
from the bridles for re-measuring and untwisting the wires.

During these activities, the Chief Engineer discovered a cracked exhaust valve liner, so we headed for
Weipa. During the three days in port, the Fishing Masters and Steve Eayrs added rope strong-backs to
the portside vee of the EFN, but left the starboard side unchanged to test the effectiveness of the
preventive repairs.

Southern Surveyor left Weipa for the second time at 1800 h on Wednesday 27 January and headed
for Station 43 (Block 1, grid 7) into a 2 m NW swell. Some problems with the ship’s GPS were
corrected by replacing the aerial. At 2230 h the EFN was deployed for a 30 min frial. As predicted,
the net tore on the starboard side, so it was also reinforced with rope strong-backs. After this, the EFN
performed well but the strains were still obvious when the net was hauled. The twisting of the bridle
wires required regular attention. All four net comparisons were completed on Block 1 (stations 28-56),
fwo comparisons were completed on Block 2 (Engels and EFN 0.5 m, stations 57-70) before a 12 h
steam to Block 3 in the western Torres Straits. During this steam the bridle wires were removed and
extra swivels attached to allow the wires to spin while under tension. This proved an effective remedy.

Seven irawls were carried out with the EFN 0.5 m, but with unsatisfactory net spread and opening.

The Scanmar equipment was ineffective in these depths. Physical measures of net height off the botiom
(painted drop chains) indicated the EFN was up to 2 m off the bottom despite all attempts to modify its
behaviour. Video images obtained on one trawl confirmed, despite the turbidity, that the foot rope was




still too far off the bottom. A single Engels trawl shot confirmed the problem was with the EFN; it
caught significantly more than the EFN had.

After consultations, a deeper site for Block 3 was selected. It was about four hours steaming time away
and in the direction of the first biomass stations. This proved fortuitous, as the new site in 35 m
contained several grids where both commercial fish species and bottom structure occurred, which was
a prerequisite for testing the EFN and Engels. Both were tested (stations 79-92).

The first of 33 fish biomass stations with the Frank and Bryce net started at 1915 h on Thursday, 4
February. No sediment grabs were taken on this station, as the Smith-Maclntyre handle could not be
located to load the trigger. Fortunately, the handle was recovered in time for the next station. Ten
stations were completed on Friday, despite deteriorating seas; commercial species were present but in
low numbers at most stations. Commercial species were caught at four of the seven stations completed
on Saturday, with station 110 containing 255 fish representing six species. Only four stations were
completed on Sunday because of sea conditions and the greater distances between stations. Southern
Surveyor maintained nine knots into the swell.

The stations in the central Gulf proved relatively barren, with fewer species per trawl and the catch
dominated by the frigger fish Paramonacanthus filicauda. Sediments from these stations were
characterised by very fine mud that was too soft to trigger the Smith-Maclntyre grab. These features
continued for the four stations (115-118) on Monday, but Lutjianus malabaricus returned on stations
117 and 118, while P. filicauda disappeared from the catch.

Five stations were completed under deteriorating conditions on Tuesday. Winds were gusting to 40
knots but eased back to 25-35 knots later in the day. To avoid delays and ensure completion of all 33
stations, no grabs were taken for the last four stations. The last station, 125, was completed at 0230 h
on Wednesday.

Southern Surveyor was making only eight knots, but on the second day conditions eased enough to
regain normal cruising speed. Normal day duties were resumed for the two days’ steam to Darwin.
The fish laboratory was thoroughly cleaned twice and all equipment was cleaned and stored for off-
loading in Darwin. The RoxAnne unit in the electronics laboratory was disconnected and stowed. With
regular support from the electronics section, it had functioned reliably throughout the second leg.
Southern Surveyor berthed in Darwin at 0915 on Friday 12 February.

SUMMARY

e Stations trawled and dredged around Shelburne Bay supported the ongoing ‘Effects of Fishing’
project funded by GBRMPA.

o The EFN/Engels net comparisons in the Gulf of Carpentaria were the first stages of an assessment
of the ‘environmentally friendly’ net recommended for the Northern Trawl Fishery.

e The Tropical Fish Ecology group now has valuable information about the operation of the type of
net envisaged for the fishery.
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® The fish biomass survey is the third data set CSIRO has provided for use in setting catch limits for
the Gulf area.

* Throughout the cruise, cephalopod samples were collected from most stations for QDPI and the
Museum of Victoria.

* Tissue samples from 229 commercial fish were obtained for population genetic studies in the
Hobart genetics laboratory.

e The fish collection in Hobart obtained large numbers of specimens, including valuable additions to
the sharks and ray collection.

REPORTING OF RESULTS

The results will be analysed and reported in the scientific literature where appropriate. The biomass
survey results will be used in setting total allowable catches for fish trawling in the Gulf of Carpentaria.
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Mr David Milton {Second Shift Leader) Mr Ted Wassenberg (Second Shift Leader)
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For further information about this cruise contact:
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APPENDIX 1. Table 1. Stafions occupied by Southern Surveyor during Cruise $51/93.
F&B: Frank & Bryce trawl, D: Church dredge, H: Hydrology, EFN: Environmentally Friendly Net set at
0.0,0.50r1.5m off the bottom, E: Engels frawl, G: van Veen grab.

Station Date Type Start position End position Depth
number {1993) {m)
SS1 13/1 F&B, D, H 11°53'S 143°16'E 11°54'S 143°15°E 39
5SS 2 13/1 F&B, D, H 11°53'S 143°10°E 11°52'S 143°09'E 20
5SS 3 13/1 F&B, D, H 11°52'S 143°09'E 11°49'S 143°08'E 24
SS 4 13/1 F&B, D, H 11°49'S 143°13'E 11°47'S 143°11E 31
SS5 13/1 F&B, D, H 11°43'S 143°07'E 11°44'S 143°08'E 25.7
SS6 13/1 F&B, D, H 11°54'S 143°10°E 11°52'S 143°10°E 21
SS7 13/1 F&B, D, H 11°52'S 143°09°E 11°49'S 143°08'E 22
SS8 14/1 F&B, D, H 11°49'S 143°13'E 11°47'S 143°11'E 31
SS9 14/1 F&B, D, H 11°43'S 143°07'E 11°42'S 143°06'E 24
SS 10 14/1 F&B, D, H 11°42'S 143°01°E 11°44'S 143°02'E 17
SS 11 14/1 F&B, D, H 11°49'S 143°00'E 11°47'S 143°02'E 10
SS 12 14/1 F&B, D, H 11°41'S 143°01°E 11°42'S 143°01'E 17
SS 13 14/1 F&B, D, H 11°40'S 142°59°E 11°40'S 143°00°E 16
SS 14 14/1 F&B, D, H 11°38'S 142°58'E 11°38'S 142°60'E 19
5SS 15 14/1 F&B, D, H 11°38'S 143°02'E 11°39'S 143°02'E 22
SS 16 14/1 F&B, D, H 11°30'S 142°56'E 11°32'S 142°57'E 17
SS 17 14/1 F&B, D, H 11°38'S 143°02'E 11°40'S 143°02'E 20
SS18 14/1 F&B, D, H 11°40'S 142°59'E 11°39'S 143°00'E 15
SS 19 15/1 F&B, D, H 11°38'S 142°58'E 11°38'S 142°59'E 16
5SS 20 15/1 F&B, D, H 11°39'S 143°02'E 11°38'S 143°02'E 22
5SS 21 15/1 F&B, D, H 11°30'S 142°57'E 11°29'S 142°56'E 17
SS 22 15/1 F&B, D, H 11°29'S 142°57'E 11°31'S 142°56'E 18
SS 23 15/1 F&B, D, H 11°22'S 142°56'E 11°24'S 142°56'E 23
SS 24 15/1 F&B, D, H 11°17'S 142°55'E 11°19'S 142°55°E 19
SS 25 15/1 F&B, D, H 11°12'S 142°57'E 11°10°S 142°56'E 23




Station
number

S§ 26
SS 27
SS 28
SS 30
SS 31
SS 32
SS 33
SS 34
SS 35
SS 36
S§ 37
SS 38
SS 39
SS 40
SS 41
SS 42
SS 43
SS 44
SS 45
SS 46
SS 47
SS 48
SS 49
SS 50
SS 51
SS 52
SS 58
SS 54
SS 55
SS 56
SS 57
SS 58
SS 59
SS 60
SS 61
SS 62
SS 63
SS 64
SS 65
SS 66
SS 67
SS 68
SS 69
SS70
SS71
S$$72
SS73
SS74
SS75
§S76

Date
{1993)

15/1
15/1
21/1
21/1
21/1
21/1
22/1
22/1
22/1
22/1
22/1
22/1
23/1
23/1
23/1
23/1
28/1
28/1
28/1
28/1
28/1
28/1
28/1
29/1
29/1
29/1
29/1
29/1
29/1
29/1
30/1
30/1
30/1
30/1
30/1
30/1
30/1
31/1
31/1
31/1
31/1
31/1
31/1
31/1
1/2

1/2

1/2

2/2

2/2

2/2

Type

F&B, D, H
F&B, D, H
EFN 1.5, D, H
EFN 1.5,D, H
EFN 1.5, D, H

D, H

D, H

EFN 1.5,
EFN 1.5,

'

’

Start position

11°09°S 142°54'E
11°06'S 142°58'E
12°40'S 141°05’E
12°39'S 141°11'E
12°38'S 141°13'E
12°35'S 141°13'E
12°38'S 141°10°E
12°39'S 141°04'E
12°36'S 141°09'E
12°40'S 141°11°E
12°39'S 141°13'E
12°35'S 141°13'E
12°35'S 141°12°E
12°41'S 141°05°E
12°38°S 141°06'E
12°35'S 141°11°E
12°35'S 141°11'E
12°39'S 141°04'E
12°38'S 141°05'E
12°39’'S 141°09'E
12°40'S 141°11'E
12°37'S 141°13'E
12°36'S 141°29'E
12°35’S 141°10°E
12°41'S 141°05'E
12°37'S 141°06'E
12°38'S 141°09°E
12°40°S 141°11°E
12°38'S 141°13'E
12°36'S 141°13'E
12°37'S 140°40°E
12°38'S 140°42°E
12°40°S 140°45'E
12°39'S 140°46'E
12°35'S 140°46'E
12°33'S 140°46'E
12°33'S 140°42'E
12°37'S 140°40'E
12°41'S 140°42'E
12°39'S 140°46'E
12°38'S 140°46'E
12°38'S 140°46'E
12°33'S 140°46'E
12°33'S 140°42'E
10°30'S 141°50'E
10°24'S 141°47°E
10°23'S 141°50°E
10°21'S 141°50°E
10°22'S 141°52'E
10°20'S 141°56'E

End position

11°10°S 142°26'E
11°04'S 142°56'E
12°38'S 141°05°E
12°41'S 141°11°E
12°37'S 141°13'E
12°33'S 141°13'E
12°40°S 141°10'E
12°41°S 141°04’E
12°39'S 141°09'E
12°38'S 141°11'E
12°38'S 141°13'E
12°35'S 141°13'E
12°37'S 141°11°E
12°43'S 141°05°E
12°36'S 141°06'E
12°35'S 141°11°E
12°35'S 141°11°E
12°37°S 141°05'E
12°36'S 141°05°E
12°38'S 141°09°E
12°43'S 141°12°E
12°39'S 141°14'E
12°38'S 141°14'E
12°38'S 141°12°E
12°43'S 141°05°E
12°39'S 141°06'E
12°40'S 141°10°E
12°41'S 141°12°E
12°40'S 141°13’E
12°38'S 141°14'E
12°39'S 140°40°E
12°39'S 140°42'E
12°41'S 140°45'E
12°37’S 140°46'E
12°37'S 140°46'E
12°30°S 140°46'E
12°35'S 140°42'E
12°39'S 140°40°E
12°43'S 140°42'E
12°41'S 140°46'E
12°40°S 140°46'E
12°39'S 140°46’E
12°32'S 140°46'E
12°35'S 140°42'E
10°32'S 141°49'E
10°27'S 141°48'E
10°25'S 141°50°E
10°19'S 141°50°E
10°24'S 141°52°E
10°56'S 141°55°E

Depth
(m)

20
21
45
.42
40
4]
A41.5
44
41
42
40
41
41
45
45.5
43
43
44
46
44
41
41
41
42
44
47
42
42
41
42
58
60.1




Station
number

sS 77
578
5579
S5 80
S5 81
S5 82
$S 83
S5 84
S5 85
S5 86
S5 87
SS 88
S5 89
5590
S5 91
S5 92
5593
S5 94
S5 95
$596
S5 97
5598
$599
$5 100
S5 101
S5 102
$$ 103
$S 104
S5 105
S5 106
$5 107
S5 108
S5 109
$S 110
$S 111
$S112
S5 113
$5114
S5 115
$5116
$$117
ss 118
SS 119
$5 120
S5 121
S 122
$5 123
$S 124
$S 125

Date
{(1993)

2/2
2/2
2/2
2/2
3/2
3/2
3/2
3/2
3/2
3/2
3/2
4/2
4/2
4/2
4/2
4/2
4/2
4/2
4/2
5/2
5/2
5/2
5/2
5/2
5/2
5/2
5/2
6/2
6/2
6/2
6/2
6/2
6/2
6/2
7/2
7/2
7/2
7/2
8/2
8/2
8/2
8/2
9/2
9/2
9/2
9/2
9/2
9/2
10/2

Type

EFN 0.5, D, H
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Start position

10°24'S 141°56'E
10°26'S 141°50°E
10°53'S 141°09°E
10°52'S 141°07'E
10°51'S 141°09'E
10°49'S 141°09'E
10°48'S 141°11°E
10°49'S 141°15°E
10°51'S 141°13'E
10°53'S 141°09°E
10°52'S 141°07'E
10°51'S 141°09'E
10°50'S 141°08'E
10°50'S 141°10°E
10°49'S 141°14'E
10°52'S 141°13'E
11°10'S 141°08'E
11°21'S 140°46'E
11°15'S 140°40°E
10°55'S 140°34'E
11°17'S 140°11°E
11°17'S 140°07°E
11°17'S 140°02'E
11°07'S 139°42'E
11°07’S 139°42'E
11°06'S 139°23'E
11°22'S 139°34°E
11°27'S 139°25°E
11°60'S 139°27°E
11°55'S 139°57'E
12°11'S 140°13'E
12°05'S 140°41'E
12°00'S 140°52'E
11°50'S 141°13'E
13°05'S 141°03'E
13°11'S 140°29°E
13°11'S 139°17°E
13°05'S 138°50°E
12°27'S 138°50°E
12°43'S 138°29'E
12°38'S 137°38'E
12°37'S 137°21°E
11°21'S 137°06'E
11°00'S 137°28'E
11°15'S 137°44°E
10°50'S 138°02°E
10°27'S 137°34'E
10°11'S 137°17°E
10°37'S 137°04'E

End position

10°25'S 141°55'E
10°28'S 141°50’E
12°36'S 141°09'E
10°53'S 141°06'E
10°53'S 141°09°E
10°47'S 141°09'E
10°49'S 141°12°E
10°47'S 141°16°E
10°52'S 141°11°E
10°55'S 141°09'E
10°54'S 141°07°E
10°49'S 141°11°E
10°49'S 141°10°E
10°49'S 141°12'E
10°51°S 141°13E
10°55'S 141°13'E
11°11°S 141°04'E
11°20°S 140°46'E
11°13'S 140°40'E
10°56'S 140°33°E
11°17'S 140°09°E
11°16'S 140°06'E
11°16'S 140°00°E
11°05'S 139°41°E
11°05'S 139°41'E
11°08’S 139°24'F
11°23'S 139°32°E
11°29'S 139°26'E
11°60'S 139°25'E
11°57'S 139°58'E
12°10'S 140°12°E
12°05'S 140°43°E
11°59'S 140°53'E
11°51'S 141°12°E
13°05'S 141°07°E
13°11'S 140°27°E
13°11'S 139°15°E
13°03'S 138°51°E
12°26'S 138°50'E
12°42'S 138°28°E
12°37'S 137°38'E
11°35'S 137°20°E
11°20’S 137°08'E
11°01'S 137°29'E
11°14'S 137°45'E
10°51'S 138°04'E
10°26'S 137°33'E
10°13'S 137°18'E
10°37'S 137°03°E

Depth
{m)

10
10
42
32
28
29
27
25
27
28
30
29
30
29
26
28
34
55
54
51
59
59
59
54
49
48
53
48
53
59
62
59
54
38
37
62
58
55
55
53
48
47
48
48
48
52
47
50
52




