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CRUISE REPORT SS 2/95

ITINERARY

LEG T

Departed Weipa: 2000 Monday, 13 February 1995
Arrived Weipa: 0800 Monday, 27 February 1995
LEG 2

Departed Weipa: 1800 Monday, 27 February 1995
Arrived Weipa: 1150 Thursday, 9 March 1995
AREA OF OPERATION

West of Weipa, Gulf of Carpentaria between 12°S - 13°S, and 140° 50'E and 141° 35'E (see Fig. 1).

CRUISE OBJECTIVES

To test various prawn net modifications for their effectiveness in reducing the catch of
non-target species in the tiger prawn fishery off Weipa without significant loss of
commercial prawns.

To obtain daytime video images of these devices and their effects on fish behaviour in
the net during trawling.

To test the catchability of fishes using reduced sweeps in a semi-pelagic fish trawl.

To test the effect of a verandah panel set at different levels of the MBT on reducing
bycatch and maintaining prawn catches.

To collect whole specimens for the Hobart Fish Taxonomy Group’s Handbook of
Commercial Fishes (Ross Daley).

To collect representative specimens of cephalopods for QDPI Fisheries in the sample
areas (Julie Robbins).

To collect museum specimens of sponges and invertebrates for Queensland Museum
(Steve Cook) and AIMS (Rob McCauley).

To opportunistically collect genetic samples of Thenus spp. (University of Queensland),
and scombrid/sillaginid species (QDPI Fisheries).

To deploy and retrieve an acoustic recorder package near the prawn trawl sites to record
biological and trawler acoustic signals (AIMS, Rob McCauley).
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RESULTS

Eight Bycatch Reduction Devices (BRDs) and a control or standard prawn net codend
were tested over 21 nights and 153 paired trawls. The five most successful BRDs were
compared more intensively during the last seven nights.

Video images of fish behaviour in both the prawn net BRDs and the fish trawl net fitted
with the BRDs were obtained during leg 1 when weather conditions were favourable. No
video recordings of the EFN trawls were possible during leg 2.

Ten days of EFN fish trawls, 43 trawls, were completed on the fish grounds about 25 nm
west of Duyfken Point with 2 stations lost due to returning a journalist to Weipa and 5
stations were lost due to cyclone Warren’.

The Multi-level Beam Trawl (MBT) work was not completed after the second, and
irretrievable collapse of the MBT during the second night of operation. Only four trawls
were completed and the remaining time allocated to it was profitably used to increase the
number of BRD paired trawls.

Ross Daley was able to collect 130 fish specimens for the Hobart Fish Taxonomy Group.

Representative specimens of cephalopods were retained for QDPI Fisheries from inshore
prawn grounds and offshore fish trawl grounds. Julie Robbins also tagged 11 turtles
during prawn trawling on leg 1.

Most sponges and invertebrates were collected during leg 1 due to their availability. Rob
McCauley collected 176 samples (leg 1) and Steve Cook collected 20 specimens not
recorded from his previous cruises.

Whole specimens of three species of Thenus were collected for Ted Burton (University of
Queensland). Frames of at least three species of scombrid and whole specimens of
sillaginids were collected during both legs for QDPI Fisheries.

The AIMS acoustic recorder was deployed and retrieved twice during the first leg. Once
near the inshore prawn grounds for four days and once near the offshore fish trawl
grounds for three days. Successful recordings were obtained from both deployments.
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CRUISE NARRATIVE

Soutbern Surveyor departed Weipa at 2000 on 13 February 1995. At a cruise debriefing soon
after departure, leg 1 objectives were explained, shifts allocated and first-time participants
informed of ship safety and day to day house-keeping procedures. The Master, Bruce Wallis,
advised of a Muster and Fire drill the next day at 1300; this drill was successfully completed.
After arriving at the prawn trawl grounds five nautical miles west of Duyfken Point, the paired
Florida Flyer prawn trawl nets were tested for even catching ability using normal codends
(diamond mesh). The first trawl was successfully deployed at 0550 the next morning with both
nets recording similar catches, 220 k in the port side net and 226 k in the starboard side net.
The rest of the daytime was then occupied with testing of the codend Bycatch Reduction
Devices (BRDs) to be used during the next night of sampling. During the day, the Australian
Institute of Marine Science acoustic recorder was deployed close to the prawn trawl site to
record trawler generated noise and fish sounds. The acoustic housing was recovered four days
later; a preliminary check of the tape recording revealed that the Southern Surveyor noise
swamped all other sounds. A second deployment in deeper water near the EFN trawl site
recorded successfully for three days. The pattern of trawling during a complete day involved
night prawn trawling in approximately 20 m depth west of Duyfken Point and day time
trawling in clearer (30 - 40 m depth) water further west. Towards the end of the first leg and all
through the second leg, day time fish trawling with the EFN was situated about 25 nm west of
Duyfken Point (see Fig. 1 for grids sampled).

The Communications Group in Hobart arranged for Simon Grose, a journalist from the
Canberra Times, to spend a day on board Southern Surveyor from the first day of leg 2. This
involved one scientific crew (Clive Liron) remaining ashore for that day and exchanging with
the journalist via the CSIRO chartered fish trawler F.V.Clipper Bird near the shipping channel.
At the same time, the ships crew was reinforced with the arrival of AB Ross Hay replacing AB
Colin Haebick. Work continued smoothly until trawling was halted for 36 hours from 0800 on
Sunday 5 March, due to cyclone “Warren’. The sampling was terminated one day early due to
increasing winds and the related danger to the crew and difficulty in deploying gear.

NIGHT TIME SAMPLING

All night time prawn trawling was carried out in approximately 20 m depth along a north-south
path centred 5 nm west of Duyfken Point. Tuesday night, 14 February, marked the beginning of
the BRD comparison trawls. The sampling design for BRD paired comparisons was changed
from the original method proposed in the cruise plan. Instead of using the same pair of codends
(one control and one of eight BRDs) in consecutive trawls over two nights, each trawl was a
different combination of all nine gear types, such that each gear type was paired against each of
the other types once. This required 36 trawls to complete one round of all possible pairings.
Within each round, each BRD was equally used on both port and starboard sides. After this first
round, any BRD that was obviously inferior with regard to prawn retention and bycatch
reduction were eliminated from the next round of comparisons. However, the results were not
clear enough to eliminate any BRD and a second round of 36 paired comparison trawls was
started. Catches of prawns in these nets were low initially but gradually numbers increased and
efforts were made to avoid locations with high banana prawn (Penaeus merguiensis)
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ahundances as these were of no interest to the aims of the project. Most trawls contained more
than enough tiger prawns to allow comparisons of the bycatch reduction and tiger prawn
retention abilities of the vaious BRDs.

On completion of the second round of prawn trawls (giving a total of 72 paired trawls), two
BRDs were eliminated from the third round, the square mesh window with glow netting and the
square mesh window with hummer. The six other BRDs, plus the control were paired for 21
trawls over four nights, after which the supershooter grid was eliminated. This allowed a 15
trawl comparison as the fourth and final round of the five most efficient BRDs, before the .
allocated time for the MBT.

During this time, many trawls were rendered invalid because of gear failure and sharks bites in
the codends. The 21 paired trawls for round three required 36 trawls before completion. To
overcome some of these wasted trawls, codends were successfully protected from shark bites
with a second codend “skirt”.

Round four was completed Friday morning, 3 March, in time to allow for the allocated seven
nights of MBT trawls half way through leg 2. Before sampling began, the MBT folded at right
angles near one sled during it's second trial deployment. Sea conditions were rough and
unfavourable for towing the MBT, but after consultation with the Chief Engineer, Ian McAllister,
repairs were made which shortened the beam by about 0.7 m. This was achieved in about four
hours under difficult sea conditions and occasional driving rain. Ian McAllister and John
Hinchliffe are firmly recognised for their efforts here. After several precautionary trial
deployments, four MBT trawls were completed by dawn Saturday 4 March.

On the first trawl the next night, the MBT once again folded at right angles just at the end of the
reinforcing welded on earlier. This time the damage was assessed as terminal and the ship’s
crew prepared to resume prawn trawling with the paired Florida Flyers for more BRD
comparisons.

The prawn trawling gear was ready after five hours and two trawls were completed in round
five of the 15 paired comparison trawls. Sea conditions continued to deteriorate during this time
and the tropical low causing the conditions had strengthened into cyclone “Warren’, category 1
about 100 nm south of our position. As a result of these conditions, all trawling activity ceased
from 0800 on Sunday, 5 March. Cyclone “Warren' intensified to category 2 at 2000 and crossed
the mainland coast southwest of Mornington Island at around 0300 on Monday 6 March.
Southern Surveyor continued along an east-west track at reduced speed while waiting for
conditions to abate. Winds persisted at 25-40 knots with occasional squals above 50 knots.

Trawling recommenced at 2000 Monday 6 March with round five of the BRD paired trawls.
Dusing hauling of the fourth trawl of the evening, the main five ton swivel from the warp to the
bridle gave way as it entered the winch drum. The bridle, boards and nets were lost overboard
in an extremely dangerous situation with the wires sliding back to the main block in a few
seconds. Fortunately, nobody was in the vicinity which is the normal safety situation during
deployment and hauling of trawl gear. The position was marked on the GPS plotter to guide
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retrieval of the gear. Once again Ian McAllister and John Hinchliffe constructed a large, heavy
duty grappling device to be dragged from the towed body winch. The trawl gear was hooked
on the first pass. Substantial damage was incurred on the net, wires and Nordmore grid device
and the rest of the night was spent sorting and repairing the prawn trawl gear. The ship’s crew
worked diligently towards returning the prawn gear to a workable stage, despite these
difficulties.

New nets were assembled the next night, Tuesday 7 March, because of the extensive damage to
the previous nets and the first trial trawl was finally shot away after midnight. Round five was
started again and three more of the 15 planned trawls were completed. This left nine trawls to
complete on the last two nights of the cruise. At this stage, live ripe P. semisulcatus females
were kept when possible for return to Cleveland (B. J. HilD. Only two prawn trawls were
completed on the next night due to the heavy seas and their effect on net deployment. The new
bridles were not exactly the same length and this caused the boards to tangle as the nets were
shot away. This created dangerous conditions for the crew when trying to sort out the tangled
gear. Winds increased during the night and the Master and Fishing Masters stopped trawling at
dawn. Southern Surveyor sailed for Weipa one day early at about 0800.

DAYTIME SAMPLING

On the first day, Lyndsay MacDonald booted the SUN Oracle database software to enable direct
data entry from the fish laboratory as on previous cruises. Some problems were encountered.
The species reference database was an old incomplete version and the data entry was reduced
to manual recording for the first day. Data entry proceeded well once these problems were
overcome, until the second leg when the SUN failed for a day-and-a-half. Again data was
manually recorded and eventually re-entered onto Oracle when Jeff Cordell successfully re-
established operations on the SUN.

Prawn nets were tested on the first day for uniformity of catch between port and starboard nets
using standard (control) nets. When catches were similar in both nets (220.8 k port and 226.7 k
starboard), the first BRDs to be used at night were tested in daylight to ensure they functioned
properly. The second day, Wednesday 15 February, was used as the first of seven days of video
taping of all the BRDs. These BRD video trawls were carried out in ~35 m water which was less
turbid than the 20 m depth night-time trawling. Some excellent tapes of fish behaviour in the
various devices was obtained from the codend mounted cameras despite difficulties with the
cameras and their housings.

Two more days were spent video taping the supershooter BRD fitted to the fish trawl net
(MacKenna Wing Trawl) in an attempt to record large animals (rays, sharks or turtles) being
excluded from the net by the supershooter grid device. Some useful recordings were obtained
but most of these attempts failed due to poor visiblity. Conditions became more overcast during
the last day of leg 1 and video taping became less productive due to reduced light penetration
at these depths. Prior to this, conditions at sea had been uncharacteristically calm and sunny
much of the time with only occasional rain.

The EFN fish trawl was tested using long (40 m sweep plus 50 m bridle = 90 m), medium (30 m
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sweep plus 20 m bridle = 50 m) and no sweeps (bridle = 20 m) on Friday 25 February.
Unfortunately, the no sweeps treatment would not stabilise off the bottom (as detected by
Scanmar) without time consuming modifications and consequently was eliminated from the
experiment. Hence the EFN comparisons were reduced to long versus medium sweeps. Three
10 x 10 nm areas were planned with each trawl grid chosen at random from 25, 2 x 2 nm grids
(see Fig. 1 ). One gear type was used per day with the same five grids sampled by both long
and medium sweeps gear and then a second set of five grids was selected and the sampling
repeated over the next two days. Hence, there were four days sampling in each of three areas.

Area A was half completed at the end of leg 1 and completed on the second day of leg 2. The
first day of leg 2 saw only the first three grids sampled with the EFN long sweeps as Southern
Surveyor had to drop off Simon Grose, a journalist with the Canberra Times, and collect Clive
Liron and AB Ross Hay, a replacement crew for AB Colin Haebick. Three days’ sampling was
completed in Area B before cyclone ‘Warren’ caused a halt in trawling from 0800 Sunday 5
March until 2000 Monday 6 March. Area B was completed on Tuesday, 7 March with sea
conditions still moderate to rough.

Area C was selected to overlap two fifths of Area A and three fifths of Area B and the five grids
to be completed in the two days remaining were chosen to exclude any grids already sampled
in Areas A and B. This was done to concentrate the remaining EFN trawls adjacent to grids
which had previously recorded commercial species of fish. Four of these grids produced
commercial species with the third grid producing 123 L. erthropterus. The second day of
trawling on Area C was not completed as Southern Surveyor returned to Weipa one day early
due to deteriorating sea conditions. The sea conditions were affecting the behaviour of the EFN
(inferred from the Scanmar data and substrate retained in the net) which is designed to ride 0.5
m above the bottom.

All the biological data were copied to a cassette tape for down loading to the Cleveland SUN
Sparc station.

SUMMARY

The Bycatch Reduction in Prawn Trawls project tested eight devices (Nordmore grid,
supershooter, square mesh with black cylinder, square mesh window, square mesh with glow
mesh, square mesh with hummer, fish eye, radial escape section). The five most sucessful BRDs
were compared more intensively during the last seven nights. Clear video images of fish
behaviour in codends and escaping from the various devices were obtained for the first time.
The EFN net comparisons in the Gulf of Carpentaria were the final stage of an assessment of the
new “environmentally friendly net” recommended for the Northern Trawl Fishery. The Tropical
Fish Ecology project now has valuable catch and video information about the operation of the
type of net envisaged for the fishery. ‘

Samples of scombrids and whole cephalopods were obtained for QDPI Fisheries. Tissue samples
from L. malabaricus, L. sebae and other species were obtained for population genetic studies by
the Hobart genetics laboratory.
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The fish collection for the Seafood Handbook (Hobart) obtained 130 genetic specimens, as well
as whole frozen and preserved fish including valuable additions to the stingray collection.

Queensland Museum and AIMS collected invertebrates and sponges as well as two valuable
acoustic recordings of trawler noise and background fish sounds.

REPORTING OF RESULTS

The results will be analysed and reported in the scientific literature where appropriate. All the
collected data resides on the Oracle database at the CSIRO Marine Laboratories in Cleveland.

PERSONNEL

(Note: unless otherwise indicated, all personnel are staff of the CSIRO Division of Fisheries.)

LEG 1:

Mr John Salini

Mr David Brewer
Mr Nick Rawlinson
Mr Ted Wassenberg
Mr Steve Eayrs

Mr Marcus Strauss
Mr John MacCartie
Mr Lyndsay MacDonald
Ms Julie Robbins

Ms Emma Hopkins
Mr Michael O’Neill
Mr Robert McCauley

LEG 2:

Mr John Salini

Mr David Brewer
Mr Nick Rawlinson
Mr Clive Liron

Mr Steve Eayrs

Mr Rik Buckworth

- Mr Neville Gill

Mr Jeff Cordell

Mr Ross Daley

Ms Liz Cameron

Ms Fiona Manson

Mr Steve Cook

Mr Lyndsay MacDonald

(Cruise & shift leader)
(second shift leader)

(AMC)
(AMC sponsored volunteer)
(NT Fisheries)

(QDPD
(student volunteer)
(student volunteer)
(AIMS)

(Cruise & shift leader)
(second shift leader)

(AMOC)
(NT Fisheries)
(NT Fisheries)

(Q Museum)
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SHIP'S CREW:
Bruce Wallis
Ian Taylor

Ian McAllister
Rick Miller
John Hinchliffe
Tony Hearne

Master, (Leg 1)
Master, (Leg 2)
Chief Engineer
First Engineer
Electrical Engineer
Bosun

Alan Brownlie AB

Colin Haebick AB (Leg 1)
Phil Lee AB

John Spinks AB

Len Darling AB

Lou Jacomos AB

Drew Meincke Greaser

Noel Anderson Chief Steward
Alan Smith Chief Cook
Don Collins Second Cook
Ross Hay AB (Leg 2)
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CONTACTS
For further information about this cruise contact:

Mr John Salini Mr Clive Liron

CSIRO Division of Fisheries Vessel Operations Manager
PO Box 120 CSIRO Division of Fisheries
Cleveland, Queensland 4163 GPO Box 1538

Tel: (07) 286 8244 Hobart, Tasmania 7001
FAX: (07) 286 2582 Tel: (002) 32 5234

FAX: (002) 32 5000

This report may not be cited without reference to the author(s).
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APPENDIX

Stations occupied by Southern Surveyor during Cruise $S2/95.

1

Time:
F-Flyers:
Fish/Video:
EFNLong:
EFNMedium:
MBT:
StartLat:
Stax‘tLong£
EndLat:
EndLong:
Depth:
Station Time
1 5.83
2 10.42
3 14.67
4 18.75
5 21.83
6 0.33
7 1.83
8 4.58
9 6.25
10 1025
12 14.17
13 17.67
14 20.92
15 23.33
16 1.33
17 275
18 3.92
19 8.33
20 9.92
21 12.75
22 14.17
23 15.42
24 19.83
25 22.83
26 0.17
27 142

Start time in decimal hours
Florida Flyer prawn trawl, daytime trawls included a video camera
Frank & Bryce fish trawl with video camera
Environmentally Friendly fish trawl Net with Long (90 m) sweeps
Environmentally Friendly fish trawl Net with Medium (50 m) length sweeps

Multi-level Beam Trawl
Start latitude

Start longitude

End latitutde

End longitude
Depth in metres

Date
14-Feb-95
14-Feb-95
14-Feb-95
14-Feb-95
14-Feb-95
15-Feb-95
15-Feb-95
15-Feb-95
15-Feb-95
15-Feb-95
14-Feb-95
15-Feb-95
15-Feb-95
15-Feb-95
16-Feb-95
16-Feb-95
16-Feb-95
16-Feb-95
16-Feb-95
16-Feb-95
16-Feb-95
16-Feb-95
16-Feb-95
16-Feb-95
17-Feb-95
17-Feb-95

Gear
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers

Depth

28
22
24
23
22
21
20
23
22
40
40
38
22
22
20
21
20
34
35
33
34
36
21
23
22
22

13

StartLat
12°29.9'
12°35.1'
12°28.2'
12°29.1'
12°33.0'
12°29.1
12°2.6.2'
12°30.0'
12°27.2'
12°30.3'
12°32.3'
12°29.8'
12°27.0¢
12°28.3!
12°27.2'
12°31.4'
12°35.5'
12°32.4'
12°29.9'
12°36.6'
12°32.5'
12°30.1'
12°28.0'
12°31.5'
12°31.9'
12°27.4'

StartLong EndLat

141°29.0"
141°28.5'
141°29.4'

-141°29.0'

141°21.7'
141°29.6'
141°30.5'
141°29.4'
141°29.9'
141°18.4'
141°17.7'
141°19.3'
141°29.4'
141°29.6'
141°29.9'
141°29.8'
141°39.3'
141°21.4'
141°20.9'
141°21.6'
141°21.1'
141°21.2'
141°29.3'
141°28.7'
141°29.0'
141°29.6'

12°28.8'
12°34.0'
12°30.3'
12°28.0'
12°34.9"
12°27.6'
12°27.6'
12°28.4'
12°28.9!
12°28.6'
12°34.8'
12°28.5'
12°28.5'
12°26.7'
12°28.7'
12°32.0'
12°35.3!
12°31.1"
12°32.8'
12°35.1'
12°31.2'
12°32.2'
12°26.4'
12°33.0'
12°30.3'
12°25.7'

EndLong
141°29.6'
141°28.8'
141°29.5'
141°29.3!
141°28.8'
141°30.2'
141°30.4'
141°29.6'
141°30.1!
141°18.2'
141°18.0"
141°19.4'
141°29.4'
141°29.8'
141°29.9'
141°29.7'
141°29.0'
141°21.3
141°21.0'
141°21.5'
141°21.1'
141°21.5'
141°29.6'
141°29.3'
141°29.2'
141°30.0'
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Station Time -

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71

3.00
4.25
5.42
13.58
14.83
16.00
17.17
19.83
20.92
22.42
23.67
0.67
2.00
4.92
5.92
9.17
12.17
13.92
15.00
16.00
19.67
21.67
22.67
23.67
1.33
2.50
3.42
442
5.67
9.08
10.75
12.42
14.17
16.00
17.50
19.92
21.08
22.25
23.42
1.50
2.67
3.75
9.00
10.67

Date
17-Feb-95
17-Feb-95
17-Feb-95
17-Feb-95
17-Feb-95
17-Feb-95
17-Feb-95
17-Feb-95
17-Feb-95
17-Feb-95
17-Feb-95
18-Feb-95
18-Feb-95
18-Feb-95
18-Feb-95
18-Feb-95
18-Feb-95
18-Feb-95
18-Feb-95
18-Feb-95
18-Feb-95
18-Feb-95
18-Feb-95
18-Feb-95
19-Feb-95
19-Feb-95
19-Feb-95
19-Feb-95
19-Feb-95
19-Feb-95
19-Feb-95
19-Feb-95
19-Feb-95
19-Feb-95
19-Feb-95
19-Feb-95
19-Feb-95
19-Feb-95
19-Feb-95
20-Feb-95
20-Feb-95
20-Feb-95
20-Feb-95
20-Feb-95

Gear
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers

Depth

20
20
22
34
34
35
34
21
21
21
20
20
21
21
22
39
39
39
34
34
26
23
23
24
23
20
20
21
22
34
35
33
34
34
33
25
23
22
21
22
21
22
24
22

14

StartLat
12°28.6'
12°31.1'
12°27.5'
12°36.4'
12°32.1'
12°30.8'
12°34.4'
12°31.6'
12°28.8'
12°28.1'
12°31.4'
12°28.1'
12°26.0'
12°30.3'
12°31.1'
12°29.0'
12°31.4'
12°28.0'
12°35.8'
12°35.8'
12°32.5'
12°30.4'
12°27.5'
12°31.3!
12°29.8'
12°28.1'
12°30.2'
12°27.1'
12°26.6'
12°35.3'
12°30.9'
12°36.6'
12°34.2'
12°34.2'
12°36.2'
12°33.0'
12°29.7'
12°26.1'
12°26.7'
12°30.0'
12°27.2'
12°31.5'
12°29.7"
12°31.9'

StartLong EndLat

141°30.5'

141°29.9'

141°30.0'

141°21.6'
141°21.5'
141°21.1"
141°20.9'
141°29.7"
141°30.1'
141°30.1'
141°29.6'
141°29.9
141°30.3'
141°30.0'
141°29.4'
141°18.4'
141°17.7"
141°17.7"
141°21.1'
141°21.1'
141° 27.9'
141°29.3'
141°29.2

141°28.4'
141°28.7'
141°30.2'
141°30.1'
141°30.4'
141°30.1'
141°21.1'
141°20.9'
141°21.2'
141°20.6'
141°20.6'
141°20.5'
141°27.9'
141°29.1'
141°29.7'
141°30.0'
141°29.7'
141°30.0'

141°29.4'
141°28.9'
141°29.4'

12°30.0'
12°29.3'
12°29.3'
12°34.8'
12°30.6'
12°32.5'
12°33.2
12°30.6'
12°27.5'
12°29.7'
12°29.7'
12°26.1'
12°27.8
12°31.6'
12°29.5'
12°27.9"
12°30.3'
12°30.0'
12°34.6'
12°34.5'
12°31.5'
12°27.2
12°29.1'
12°33.1
12°28.5'
12°29.6'
12°29.1'
12°25.3'
12°28.3'
12°33.8'
12°32.8'
12°35.2'
12°32.7'
12°36.2'
12°34.0'
12°31.8'
12°28.4'
12°24.8
12°28.7'
12°28.3
12°29.2
12°31.1'
12°28.7'
12°33.8'

EndLong
141°30.4'
141°30.0'
141°30.2
141°21.6'
141°21.5'
141°20.9"
141°21.2
141°29.9'
141°30.2
141°30.0'
141°29.8'
141°30.2
141°30.1"
141°30.0'
141°29.5'
141°18.3'
141°17.6'
141°17.6'
141°21.9'
141°21.9'
141°28.5'
141°29.8'
141°12.9'
141°12.8'
141°29.9'
141°30.2'
141°30.2'
141°30.5'
141°29.8'
141°21.0"
141°20.8'
141°21.0"
141°21.0'
141°20.5'
141°20.6'
141°28.6'
141°29.4'
141°30.0'
141°29.8'
141°30.0'
141°29.8'
141°28.9"
141°29.5'
141°29.0'



CRUISE REPORT SS 2/95

Station Time

72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116

13.17
15.83
17.25
19.67
20.75
2275
23.67
1.42
2.42
3.33
4.33
5.25
9.33
11.50
13.50
15.13
16.67
19.50
20.58
21.58
22.67
23.67
1.00
2.50
375
4.92
14.83
16.50
21.50
21.50
22.42
23.50
0.50
1.50
2.58
3.58
4.58
5.50
9.17
10.67
13.83
15.17
19.58
20.67
21.75

Date
20-Feb-95
20-Feb-95
20-Feb-95
20-Feb-95
20-Feb-95
20-Feb-95
20-Feb-95
21-Feb-95
21-Feb-95
21-Feb-95
21-Feb-95
21-Feb-95
21-Feb-95
21-Feb-95
21-Feb-95
21-Feb-95
21-Feb-95
21-Feb-95
21-Feb-95
21-Feb-95
21-Feb-95
21-Feb-95
22-Feb-95
22-Feb-95
22-Feb-95
22-Feb-95
22-Feb-95
22-Feb-95
22-Feb-95
22-Feb-95
22-Feb-95
02-Feb-95
23-Feb-95

23-Feb-95 "

23-Feb-95
23-Feb-95
23-Feb-95
23-Feb-95
23-Feb-95
23-Feb-95
23-Feb-95
23-Feb-95
23-Feb-95
23-Feb-95
23-Feb-95

Gear
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
Fish/Video
Fish/Video
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
Fish/Video
Fish/Video
Fish/Video
Fish/Video
F_Flyers
F_Flyers
F_Flyers

Depth StartLat

24
23
23
24
23
23
21
22
24
24
24
22
38
36
36
35
36
22
22
22
22
22
20
22
21
24
29
32
22
24
22
20
22
23
23
23
23
23
38
39
34

15

12°30.7'
12°30.1'
12°27.2
12°30.2!
12°33.8'
12°28.9'
12°32.8'
12°32.1
12°28.8'
12°26.2'
12°29.7'
12°33.3'
12°28.5'
12°31.9'
12°29.3'
12°28.7'
12°29.5'
12°31.2
12°34.5'
12°31.8'
12°34.9'
12°32.2'
12°34.9'
12°32.3'
12°34.9'
12°32.6'
12°33.3'
12°29.9'

12°32.4'

12°30.4'
12°32.6'
12°32.6'
12°31.7'
12°28.4'
12°28.1'
12°31.6'
12°32.8'
12°29.9'
12°29.6'
12°27.6'
12°23.4'
12°24.5'
12°25.1'
12°29.1"
12°32.5'

StartLong EndLat

141°28.4'
141°28.9'
141°29.8'
141°29.1'
141°28.8'
141°29.5'
141°29.4'
141°28.9'
141°28.9'
141°29.0'
141°29.0'
141°29.0'
141°19.7'
141°20.1'
141°20.9'
141°21.1'
141°20.9'
141°29.3'
141°29.5'
141°29.5'
141°29.3'
141°29.1'
141°29.2'
141°29.2'
141°29.1'
141°28.6'
141°23.9'
141°23.5'
141°29.2
141°28.6'
141°29.1'
141°29.1'
141°29.4'
141°29.4'
141°29.3'
141°29.2'
141°29.0'
141°29.3'
141°19.7'
141°18.1'
141°23.1'
141°23.7'
141°28.5'
141°28.8'
141°28.8'

12°29.5'
12°27.8'
12°29.3'
12°32.0'
12°32.5'
12°31.0'
12°34.4'
12°30.5'
12°27.0'
12°28.0'
12°31.5'
12°35.1'
12°27.0'
12°30.6'
12°27.7'
12°30.0'
12°28.0'
12°32.9"
12°32.8'
12°34.0'
12°33.4'
12°33.8'
12°32.8'
12°34.5'
12°33.0'
12°34.9'
12°31.6'
12°32.6'
12°30.9'
12°32.1"
12°34.5'
12°33.7"
12°30.2'
12°26.8'
12°29.9"
12°33.6'
12°31.3'
12°28.2'
12°27.7"
12°29.5'
12025.2'
12°25.6'
12°26.3'
12°30.4'
12°34.0'

EndLong
141°29.1'
141°29.7'
141°29.6'
141°29.0'
141°29.1'
141°29.4'
141°29.3'
141°29.0'
141°28.9'
141°28.9'
141°29.0'
141°29.0'
141°19.8'
141°20.8'
141°21.2'
141°21.1'
141°21.3'
141°29.2'
141°29.4'
141°29.4'
141°29.3'
141°29.2!
141°29.4"
141°29.2!
141°29.0'
141°28.6'
141°23.8'
141°23.5'
141°29.1'
141°28.9'
141°29.1'
141°29.4'
141°29.3'
141°29.3'
141°29.1'
141°28.8'
141°29.1'
141°29.3'
141°19.6'
141°17.8'
141°23.5'
141°23.3'
141°28.6'
141°28.7'
141°28.6'



CRUISE REPORT SS 2/95

Station Time

117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160

22.75
23.83
0.75
1.67
2.50
4.25
5.20
19.67
20.75
21.83
22.75
23.90
0.92
2.08
3.58

458

5.50
9.63
11.00
13.17
14.83
16.75
21.00
22.17
23.17
0.20
117
225
3.25
4.17
5.20
9.17
10.83
13.08
14.75
16.58
21.00
21.92
23.67
0.67
1.75
3.00
4.00
5.17

Date
23-Feb-95
23-Feb-95
24-Feb-95
23-Feb-95
24-Feb-95
24-Feb-95
24-Feb-95
24-Feb-95
24-Feb-95
24-Feb-95
24-Feb-95
24-Feb-95
25-Feb-95
25-Feb-95
25-Feb-95
25-Feb-95
25-Feb-95
25-Feb-95
25-Feb-95
25-Feb-95
25-Feb-95
25-Feb-95
25-Feb-95
25-Feb-95
25-Feb-95
26-Feb-95
26-Feb-95
26-Feb-95
26-Feb-95
26-Feb-95
26-Feb-95
26-Feb-95
26-Feb-95
26-Feb-95
26-Feb-95
26-Feb-95
25-Feb-95
26-Feb-95
26-Feb-95
27-Feb-95
27-Feb-95
27-Feb-95
27-Feb-95
27-Feb-95

Gear
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
EFNLong
EFNLong
EFNLong
EFNLong
EFNLong
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
EFNMedium
EFNMedium
EFNMedium
EFNMedium
EFNMedium
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers

Depth StartLat

22
23
23
23
20
24
19
20
18
19
22
21
23
24
24
22
20
55
57
52
53
56
25
21
22
23
21
19
21
21
23
52
57
52
54
57
21
18
19
21
22
22
21
19

16

12°33.2'
12°29.2!
12°31.8'
12°31.8'
12°34.6'
12°33.7'
12°35.6'
12°31.1!
12°33.8'
12°35.0'
12°32.8'
12°36.0'
12°32.6'
12°28.1'
12°29.2'
12°33.1'
12°35.2"
12°31.1'
12°27.7'
12°27.6'
12°27.0'
12°22.3'
12°28.0'
12°31.8'
12°32.5'
12°29.3'
12°32.8'
12°34.8'
12°32.7'
12°35.2'
12°31.3'
12°30.2'
12°27.2'
12°27.9'
12°27.1'
12°24.0'
12°31.1
12°34.4'
12°35.1'
12°31.4'
12°27.3'
12°28.0'
12°32.3'
12°36,5'

StartLong EndLat

141°28.8'
141°29.3'
141°28.9"
141°29.3"
141°29.0t
141°28.4!
141°29.4!
141°29.8'
141°29.9"
141°29.2!
141°29.2!
141°28.6'
141°28.7'
141°29.1'
141°28.9'
141°28.9'
141°29.2'
140°58.5'
140°56.7'
141°2.4"

141°1.0'

140°54.3'
141°28.1'
141°29.5'
141°29.2"
141°29.3
141°29.4'
141°29.6'
141°29.7'
141°28.8'
141°29.4'
141°1.4'

140°56.8'
141°1.9'

140°59.9'
140°54.7'
141°29.5'
141°29.6'
141°29.3'
141°29.6'
141°29.7'
141°29.8'
141°29.7!
141°29.5'

12°31.4'
12°27.9"
12°29.6'
12°33.8'
12°33.0'
12°35.5'
12°33.8'
12°32.7"
12°35.4'
12°33.4'
12°

12°34.3'
12°30.8'
12°26.5'
12°31.1"
12°34.9"
12°33.8'
12°30.3'
12°26.0'
12°25.9"
12°28.6'
12°20.8'
12°29.4'
12°32.9'
12°30.5'
12°31.0"
12°32.8'
12°32.7"
12°34.7'
12°33.5!
12°29.6'
12°28.4!
12°25.1'
12°28.0"
12°25.6'
12°25.9"
12°32.5'
12°35.9"
12°33.4'
12°29.1'
12°25.6
12°29.8
12°34.1'
12°25.5'

EndLong
141°29.0"
141°29.3'
141°29.3
141°28.7'
141°29.2!
141°28.6'
141°29.5'
141°29.8'
141°29.7'
141°29.2'
141°
141°28.7'
141°28.9"
141°29.0"
141°28.7'
141°28.8'
141°29.3'
140°57.0"
140°55.0'
141°2.4'
141°1.0"
140°53.7"
141°28.7"
141°29.4'
141°29.1'
141°29.2'
141°29.4'
141°29.9"
141°29.4'
141°24.0"
141°29.4'
141°1.2"
140°56.1"
140°59.7"
140°59.5'
140°55.7"
141°29.6'
141°29.3'
141°29.7"
141°29.9"
141°29.8'
141°29.8'
141°29.6'
141°29.5'



CRUISE REPORT SS 2/95

Station Time

161
162
163
164
165
166

167

168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204

20.58
21.75
22.83
0.17
133
2.42
3.67
4.00
9.83
11.50
12.83
20.25
21.33
22.58
1.75
275
3.83
4.83
575
10.25
11.67
13.42
14.75
16.25
20.58
21.58
22.92
0.00
1.13
2.25
2.50
458
5.67
9.00
10.67
12.75
14.25
16.57
19.83
20.92
23.47
0.42
1.58
258

Date
27-Feb-95
27-Feb-95
27-Feb-95
28-Feb-95
28-Feb-95
28-Feb-95
28-Feb-95
28-Feb-95
28-Feb-95
28-Feb-95
28-Feb-95
28-Feb-95
28-Feb-95
28-Feb-95
01-Mar-95
01-Mar-95
01-Mar-95
01-Mar-95
01-Mar-95
01-Mar-95
01-Mar-95
01-Mar-95
01-Mar-95
01-Mar-95
01-Mar-95
01-Mar-95
01-Mar-95
02-Mar-95
02-Mar-95
02-Mar-95
02-Mar-95
02-Mar-95
02-Mar-95
02-Mar-95
02-Mar-95
02-Mar-95
02-Mar-95
02-Mar-95
02-Mar-95
02-Mar-95
02-Mar-95
03-Mar-95
03-Mar-95
03-Mar-95

Gear
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
EFNMedium
EFNMedium
EFNMedium
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
EFNLong
EFNLong
EFNLong
EFNLong
EFNLong
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
EFNLong
EFNLong
EFNLong
EFNLong
EFNLong
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers

Depth

19
21
22
22
22
21
18
21
49
55
56

17

StartLat
12°36.1'
12°32.2'
12°28.4'
12°28.1'
12°31.4'
12°34.9'
12°36.6'
12°33.3'
12°28.6'
12°30.4'
12°29.8'
12°37.4'
12°35.4!
12°36.4'
12°27.3'
12°26.4'
12°29.9'
12°32.5'
12°29.5'
12°29.9'
12°31.7"
12°29.3'
12°25.3'
12°22.5'
12°26.6'
12°30.5'
12°30.5'
12°20.2'
12°33.1
12°34.0'
12°30.0'
12°28.3'
12°30.6'
12°26.3'
12°29.7'
12°28.0'
12°24.9'
12°22.2'
12°27.9'
12°31.5'
12°28.0'
12°31.0'
12°32.3'
12°29.1'

StartLong EndLat

141°29.2
141°29.2
141°29.4'
141°29.7"
141°29.1'
141°29.3'
141°29.5'
141°29.4'
141°3.1

140°58.9"
140°58.9"
141°29.7"
141°29.6'
141°29.6'
141°28.7"
141°28.9'
141°28.9'
141°28.6'
141°28.5'
141°2.3

140°58.4'
140°54.1'
140°54.3'
140°55.6'
141°28.7'
141°28.9'
141°28.8'
141°29.2'
141°29.3
141°28.9'
141°29.1'
141°28.8
141°28.9
141°12.4'
141°10.4'
141°8.0'

141°4.0'

141°6.1'

141°29.3'
141°28.6'
141°28.9'
141°28.8'
141°28.9"
141°29.2

12°34.4'
12°30.5'
12°26.3'
12°29.5'
12°33.1'
12°36.7"
12°34.9"
12°31.9'
12°26.9'
12°29.2'
12°32.1"
12°35.4'
12°37.2
12°34.0"
12°25.7'
12°28.2'
12°31.8'
12°30.8'
12°27.9"
12°31.7'
12°30.7'
12°28.4'
12°24.7'
12024.2'
12°28.2'
12°32.0'
12°29.0'
12°31.3'
12°34.9"
12°31.9"
12°28.6'
12°30.1'
12°28.9'
12°24.7"
12°32.0'
12°26.6'
12°23.8'
12°24.1'
12°29.9'
12°30.2'
12°29.5'
12°32.6'
12°30.4'
12°27.6'

EndLong
141°29.4'
141°29.6'
141°29.5"
141°29.7'
141°29.1'
141°29.3'
141°29.6'
141°29.3
141°3.2!
140°59.1'
140°58.7'
141°29.7'
141°29.4'
141°29.8'
141°29.1'
141°29.0'
141°28.8'
141°28.5'
141°28.8'
141°2.2'
140°57.4'
140°58.3'
140°53.7'
140°57.5'
141°28.9'
141°28.9'
141°29.0'
141°29.4'
141°29.2!
141°29.3!
141°29.2
141°28.5'
141°20.3
141°12.2'
141°10.0'
141°7.9'
141°3.2'
141°7.2'
141°28.8'
141°28.6'
141°28.8'
141°28.7'
141°29.2'
141°29.3'
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Station Time

205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245

3.58
4.58
5.5'8
10.3'3
11.5'8
13.5'0
15.3'3
16.75
2.5'0
3.4'2
4.25
5.05
8.85
10.15
12.75
14.42
16.50
19.57
3.67
475
20.75
22.00
23.08
0.08
10.08
11.50
13.92
15.58
17.25
0.17
1.33
2.50
3.75
4.92
9.25
11.33
13.83
15.58
16.83
21.17
4.75

Date
03-Mar-95
03-Mar-95
03-Mar-95
03-Mar-95
03-Mar-95
03-Mar-95
03-Mar-95
03-Mar-95
04-Mar-95
04-Mar-95
04-Mar-95
04-Mar-95
04-Mar-95
04-Mar-95

04-Mar-95 -

04-Mar-95
04-Mar-95
04-Mar-95
05-Mar-95
05-Mar-95
06-Mar-95
06-Mar-95
06-Mar-95
07-Mar-95
07-Mar-95
07-Mar-95
07-Mar-95
07-Mar-95
07-Mar-95
08-Mar-95
08-Mar-95
08-Mar-95
08-Mar-95
08-Mar-95
08-Mar-95
08-Mar-95
08-Mar-95
08-Mar-95
08-Mar-95
08-Mar-95
09Mar-95

Gear
F_Flyers
F_Flyers
F_Flyers
EFNMedium
EFNMedium
EFNMedium
EFNMedium
EFNMedjium
MBT
MBT
MBT
MBT
EFNMedium
EFNMedium
EFNMedium
EFNMedium
EFNMedium
MBT
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
EFNLong
EFNLong
EFNLong
EFNLong
EFNLong
F_Flyers
F_Flyers
F_Flyers
F_Flyers
F_Flyers
EFNLong
EFNLong
EFNLong
EFNLong
EFNLong
F_Flyers
F_Flyers

Depth StartLat

26

18

12°27.3'
12°31.3'
12°33.9'
12°16.4'
12°28.3"
12°28.1°
12°25.9'
12°23.5'
12°29.8'
12°31.9"
12°34.9"
12°33.4'
12°27.4'
12°29.2"
12°29.0
12°25.3'
12°22.6
12°30.8'
12°31.3'
12°28.9'
12°32.3'
12°30.1'
12°29.0'
12°32.3'
12°27.2'
12°26.6'
12°25.3'
12°31.9"
12°30.7'
12°26.9"
12°31.2"
12°34.5'
12°32.4'
12°29.8'
12°27.1"
12°27.1"
12°24.8
12°24.7"
12°28.3'
12°31.8'
12°30.7"

StartLong EndLat

141°29.1'
141°29.2!
141°28.9'
141°11.6'
141°10.0'
141°7.0'

141°4.5'

141°7.5'

141°28.9'
141°28.6'
141°29.4'
141°29.1"
141°11.9"
141°10.2
141°7.7"

141°3.9'

141°5.4'

141°28.6'
141°29.1!
141°29.1'
141°29.0'
141°29.0'
141°28.9'
141°28.9'
141°11.4'
141°11.6!
141°8.2'

141°4.2'

141°6.6'

141°27.6'
141°28.9"
141°28.7"
141°28.9
141°28.6'
141°8.1'

141°3.7'

140°59.9'
140°58.2'
140°58.5'
141°28.5'
141°28.1"

12°29.2'
12°33.2'
12°32.7'
12°28.8'
12°29.9'
12°29.1'
12°24.9'
12°25.0'
12°31.0'
12°33.8'
12°33.8'
12°32.4'
12°26.8'
12°31.5'
12°28.0'
12°24.5'
12°24.2'
12°32.3'
12°30.0"
12°27.7'
12°31.3'
12°20.0'
12°31.3'
12°31.2!
12°26.1'
12°28.1
12°27.4'
12°32.5'
12°31.6'
12°

12°33.4'
12°33.6'
12°31.2
12°28.5'
12°28.6'
12°28.9'
12°26.6'
12°26.2'
12°30.1'
12°30.4'
12°31.7'

EndLong
141°29.2!
141°29.2"
141°28.8'
141°11.3'
141°11.2!
141°9.0'
141°9.0'
141°9.1'
141°28.9'
141°29.1'
141°29.1
141°28.9
141°10.7'
141°10.4'
141°7.3!
141°2.8'
141°7.4'
141°29.4'
141°29.4'
141°29.2'
141°29.4'
141°28.9'
141°28.8'
141°29.1"
141°11.6'
141°13.4'
141°8.5'
141°5.9'
141°8.5'
141°
141°28.9'
141°29.0"
141°28.9'
141°28.6'
141°9.5'
141°5.1°
141°1.4'
140°59.4'
140°59.4'
141°28.9'
141°29.2'





