CS 1RO ffde 7~

DEFENCE SCIENCE & TECHNOLOGY ORGANISATION

H _ MATERIALS RESEARCH LABORATORY 23 JHN 19493

LIRBARY, BURLHET

MARITIME OPERATIONS DIVISION

CRUISE PROPOSAL

STUDIES OF MINE BURIAL & SEA FLOOR PROPERTIES
NORTHERN AUSTRALIA

5- 13 October 1993

CRUISE LEADER, Dr P. J. Mulhearn

- S S

R. V. SOUTHERN SURVEYOR _
CSIRO Cruise Number SS XX/93

i 6|az?

R & D Authority %,%74 ,

M. D. FROST
: Chief
2! Maritime Operations Division

Date: // %\._._ 953

v o

POSTAL ADDRESS:
The Chief, Maritime Operations Division
P. O. Box 44, PYRMONT NSW 2009



AN AR Al N Mt A L0 NI RPN SRS AL SN 3 e wur  lliREY

3430 MMM OOIOEAACBL LSS S UNE SO S NEAL RIS R IAL S AR SN S YASINL AL B HEDE ive " o

1. INTRODUCTION

Mines which bury on impact with the sea floor, or bury under shifting sands, present a

particular problem in mine clearance operations, because they are so hard to detect. This

cruise aims to obtain field data on mine burial, and to gather data on sediment properties

which are relevant to mine burial modelling. Although surveying is not part of DSTO's role,
4 geotechnical sediment data are scarce, especially near northern and nort-western ports, and
R some data is required for model development.

First an experiment will be set up to measure burial due to shifting sand around a dummy
mine. While the ship is not occupied with this it will mainly be gathering data to asses the
"patchiness" of sea floor properties. Previous sediment surveys have determined the general
character of the sediment types off Port Hedland, data having been obtained by grab sampling
on a 2.5 nautical mile grid. Applying contours to maps of sediment properties is a somewhat
subjective process unless one really knows the real spatial scale of the property being studied.
Surveys with sidescan sonar will be undertaken to examine this on a broad scale and surveys
with the underwater video camera and grab sampler will be done on a smaller scale.

; In addition the ship will do a sea-floor sediment survey in Mermaid Sound, near Dampier.

2. CRUISE PROGRAM

A. Basic Pattern.

q Starting on Tuesday 5 October a s'earch wi.ll be que, using side-scan and uqderwater video,
; for a sandy area of reasonable sediment thickness in a water depth of approximately 10 to 15

m (15 m maximum). (On the basis of previous sediment surveys there is such an area to the
west of the shipping channel into Port Hedland).

The dummy mine will then be deployed with its axis parallel to the sand ripples and the
instrument frame positioned so that the two time-lapse cameras can photograph both sides of
the mine. The mine and frame will be positioned by Navy divers, who will also video around
the whole set up, once it is in place. On the frame, in addition to the two cameras, will be a
burst-sampling current meter. The dummy mine and frame will be revisited every two days
(or daily if the weather is rough), for the divers to video around it and record the rate of
burial. (Say on 6, 8, 10 and 12 October 1993). These operations will have to be done in day-
light hours.

On Thursday 7 October the Landsat satellite will pass over Port Hedland at approximately
E 0900 local time. A line of stations will be occupied under the satellite's track commencing at
i 0800 local time. At these Secchi depth, and transmissivity down to the Secchi depth will be
" measured.

3 At night the ship will carry out sidescan sonar/3.5 kHz sub-bottom profiler runs along north-
south tracks to determine the spatial variability of the sea floor, on a broad scale, and and to
obtain data on sediment thicknesses. However on the night of Friday 8 October the ship will
transit to Mermaid Sound to do a sea-floor sediment survey. It should be back at the dummy
mine by the afternoon of Sunday 10 October.
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When not occupied with the above the ship will undertake smaller area surveys with the
underwater video camera and grab sampler. For these: (i) the ship will tow the video camera
in its protective frame, over the bottom, and then take closely spaced grab samples in the
same area, or (ii) the ship will be at anchor near the turn of the tide and, as it swings around,
grab samples will be taken and the bottom videoed; or (iii) the RAN divers will video the sea
floor along particular tracks, at slack water. The v1deomg can only be done in daylight, but
the grab sampling can be done day or night.

“7"The dummy mine and instrument frame should be refrieved on the afterHOU G TUES T S

October.
B. Schedule
Time Date Comments
1000 Tues 5 Oct depart Port Hedland
Tues 5 Oct deploy dummy mine & frame
a. m. Thurs 7 Oct Landsat satellite run
p. m. Tues 12 Oct retrieve dummy mine & frame
1000 Wed 13 Oct arrive Port Hedland

3. ADMINISTRATION

L

A. Scientific Personnel

B
E Name Cabin Allocation Institution
| Phil Mulhearn CS DSTO
John Boyle 13 DSTO
Les Hamilton 11 DSTO
Mark Savage 13 DSTO
CDT4 5 bunks CDT4
1 from CSIRO 1 bunk CSIRO

2 side-scan operators 2 bunks RAN
B. Organisation of Scientific Personnel
At the commencement of the cruise the cruise leader will allocate all personnel to watches if

necessary, allocate cabins, and determine responsibilities. During the cruise the Cruise Leader
may change these allocations and responsibilities as necessary for the conduct of the cruise.

C. Co-ordination

(1) Responsibility: The Cruise Leader is responsible for the initiation of experiments and
location of stations within the overall time available.

(i1) Preparation: Heavy equipment will be loaded in either Hobart or Fremantle. Any extra
equipment will be loaded at Port Hedland on Monday 4 October.
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(iii) Unloading: Some equipment will be unloaded at Port Hedland on 13 October, but
heavier equipment will be unloaded at Darwin to be flown back by RAAF transport. Fixed
DSTO equipment, and equipment to be used on later cruises will be maintained and secured
on board.

D. Safety

The experimental program will be‘jéuspended if the Ship's Master considers that it is unsafe to
proceed. The MOD cruise leader and all scientific staff are to apply all ship and CSIRO
safety rules, and be vigilant in safety at all times.

E. Command and Control

@) R & D Authority:
Chief,
Maritime Operations Division,
Materials Research Laboratory

(i1) Tasks:
Mine Burial & Sea Floor Properties NAV 92/449
Water Turbidity & Satellite Imagery DST 93/043.

(iii) DSTO Co-ordinator:
Dr P. J. Mulhearn
Maritime Operations Division
P. O. Box 44, PYRMONT NSW 2009
Phone (02) 6921422
FAX (02) 660 0019

@iv) CSIRO Vessels Operations Manager:
Mr C. Liron
Fisheries Division
G.P.O. Box 1538, HOBART TAS 7001
Phone (002) 206 222
FAX (002) 240 530
Southern Surveyor, Phone nnn nnn nnnn

F. Tenure of Data

MOD will hold all records. Appropriate records will be sent to AODC after analysis by
MOD.
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4. TECHNICAL PROCEDURES

A. Equipment Required For Cruise

(i) CSIRO & Ship Equipment

Depth echo sounder and recorder

GPS navigation ‘

heavy winch and A-frame

oceanographic winch for SDL casts and grabs
Refrigerator at 4°C for sediment samples
Thermosalinograph

Data logger

Refrigerator and oven in fish laboratory
Photographic dark room

(i) MOD Equipment
Dummy mine
Underwater still cameras
Underwater video cameras
* Sub-bottom profiler (3.5 kHz)
VCR & monitor
SDL system with transmissometer
Current meter and instrument frame
- Secchi disc
> Water bottles for salinity samples
Bottom sediment sample vials
Corer (gravity) with spare liners and end caps
Sediment grab
Klein sidescan sonar system
Sediment shear strength instrumentation

B. CSIRO and Ship support required

It is requested that the CSIRO Bridge Log be maintained by the ship's watch keeping officer.
All information is to be recorded hourly. In addition, separate lines are required for course or
speed changes, and the start and finish of all scientific stations. Ship sets should be estimated
wherever possible. This log forms a valuable part of the scientific record, by providing an
independent record of events and observable environmental conditions.

Whenever possible the depth sounder is to be operated and the graphic record marked at
about 30 minute intervals, and the actual time written on the chart.

Data logger outputs required will be:
a trend plot, showing on the one plot:
thermosalinograph salinity and temperature
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PDD depth
wind speed and wind direction

printed data retrievals at 10 min intervals of:
time ‘
position, with indication of navigation system used
depth
ship's speed
ship's heading
ship's sct{speed and direction) ..
true wind speed
true wind direction
thermosalinograph temperature
thermosalinograph salinity

track plots for the cruise track

C. Procedures For DSTO Measurement Program

(i) When deploying the dummy mine it can be swung outboard and lowered to just below the
sea surface and then allowed to free fall to the bottom. It will then be manoeuvred into
position by the Navy divers using an air bag. A current meter and two still cameras will be
attached to the instrument frame which will be deployed from the afterdeck with the aid of
the heavy winch, and A-Frame. Accurate navigation using GPS will be required to determine
the position of the frame to enable its relocation and recovery. The instrument frame will
have to be lowered to the bottom and positioned over the mine by the divers. The divers will
also assist with retrieval.

(i1) For the sidescan sonar and 3.5 kHz sub-bottom profiler runs ordinary GPS navigation is
satisfactory. Positions should be marked on paper chart outputs at event marks.

(ii1) Any coring operations will be conducted from the afterdeck using the heavy winch and
A-Frame.

(iv) Other equipment will be deployed over the side either by hand from the afterdeck (e. g.
SDL with transmissometer, Secchi disc, underwater video camera), or from the
oceanographic winch.
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STARTING POINT FOR SEARCHING FOR A SUITABLE SITE FOR DUMMY MINE &
FRAME: 20° 12's, 118° 27'E.

LANDSAT RUN FOR THURS 7 OCT. (See CHART AUS 739)
Station No.  Lat. (S) Long. (E)
20°15' 118°27
20° 10 "
20° 05 ' o
20° 00’ R
19° 55 "
19° 50’ "
19° 45 o
19° 40’ "
19° 35 "
19° 30 o
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SIDESCAN SONAR & 3.5 KHZ SUB-BOTTOM PROFILER RUNS:

From a point as far south as possible to 19° 55'S along each of:
118°25'E, 118° 27°E, 118° 29'E, 118° 31'E, 118° 33'E;

East-west tracks from 118° 20'E to 118° 35'E along each of:
20°02.5'S and 20° 07.5'S.

STARTING POINTS FOR DETAILED SURVEYS (Priority order):

20°12.5'S, 118° 30'E; 20°07.5'S, 118° 30'E; 20° 12'S,118° 27'E;
19° 57'S,118° 30'E; 20°02.5'S, 118° 26°E; 20°02.5'S, 118° 30'E
20°05.0'S, 118° 33.8'E.



BOTTOM SAMPLING STATIONS - MERMAID SOUND

Stn. No. Lat. (S) Long.(E)
1 20° 24' 116° 43
2 20° 26' "
3 20° 28 "
4 120° 30" o
5 20° 32’ b
6 20° 34' oo
7 20° 36' o
8 20°38 "
9 20° 38' 116° 41
10 20° 36' "
11 20° 36' 116°45
12 20° 34" "
13 20° 32 "
: 14 20° 30" "
K 15 20° 28’ "
g 16 20° 26' "
'i 17 20° 24' "




