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FIRTA 82/70: ROLE OF SUBMERSIBLES IN FISHERIES RESEARCH
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1. OBJECTIVE

To assess the application of a remote controlled

observation vehicle t lie DART in fisheries research.

2. IMTRULuC'riOM

In 1982, Lhe compact two man submersible,

Platypus, uwned by Platypus Marine Surveys Pfcy. Ltd., was

chartered tor a series of trials to evaluate the suitability
of this type of craft in those areas of fisheries research

where SCUBA aiviny is restricted by i-actors such as depth,
endurance, safety, and poor visibility, A series of dives

were conducted on the artificial reef site near Sydney and

the results were published in Kapala Cruise Report No. 82.
P_ia t ypus was found to have serveral disadvantages including

restricted vision, poor manoeuvrabiliEy, limited

navigational capabilities, and low speed. In addition,
Platypus had to be towed to the operational area on a
launching platform, and her launching and recovery required

calm sea conditions. Ultimately additional trials including
planned dives to observe towed nets were cancelled when full
certification for deep-diving was not obtained for P laj;ypu_s_.

Consideration was therefore given to chartering a

remote operated vehicle (ROV). ROV's are used extensively

by the oil industry and other operators for pipeline and rig
inspection, salvage, construction, monitoring, and diver

support.

As the New South Wales Department of Public Works
had successfully used the locally available ROV PART for a

seabed survey associated with the planned Sydney underwater
sewage discharge scheme, DART was chartered to test its

application iii fisheries research.

The o rfii er s subsequently offered ir e e of c liar ^ e the

larger and uore elaborate ROV TREC for additional trials.

3. yPECIFICATIOl'iS

The RUV ' a .^_4A'il (Deep Acceys Reiiiute Television) ana

TKEC (1'ethered Remote Camera) were cnartereu from Coiuinercial

U r vin t. Services P i- y Lea., Lap L o, n e w S ou L ti W u 1 e s , o w u fc ci u y

hessrs Keith and 'rs e i i Junuson. During i-lie trials, the ROV's

were operated uj KeiL i. J on iisou .
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JM I^T was equipped with L w i n lie a dli^hls and a black
and w h i £ e video camera with pau, scan and remote

tocuoiny facilitiey. 1C could also be fitfced with a

35 mm still camera and strobe flash.

Four electrically driven thrusters provided

manoeuvrabiiity, enabling the UART to move ahead,
astern, sideways and vertically, or sxraply to

hover. It was also fitted with steel runners ior

travelling over the sea bed.

The control console w as sited on the support

vessel, and DART was manoeuvred with a joystick via
an uinbilical cable (Fig.2). The console included

video monitors and recording facilities. The depth

and heading of the DART were shown on the video
monitors.

3.2 TREC (Fig. 3 )

This was a much larger and more costly robot

weighing about 200 ky. It was similar to the PART
but i 11 addition had an articulated arm equipped
with a claw, and a colour video camera. It is

designed to operate down to about 1800 m. The
TREC had only recently been acquired by the owners
and was still undergoing proving trials.

4. TRIALS

4.1 Artificial Reef Site

The first trial was at night in calm conditions at

the artificial reef site to the north of Sydney
Harbour. A sunken vessel was located by K_aj)j|J_a

using sonar and marked with a dahii buoy fitted with

a flashing light.

During Ehe tirst dive, ditticulties were

experienced in locating the wreck because the

position or E he DART at the start of the aearcli was

uncertain. All subsequent descents were made by

direcLiny the DART down the rnarKer buoy mooring,

line onto the target.

T ii e wreck of t n e u a r ^e ^/_ej^_^^J. was e x a in L i> e d i n

retail anu very t,oou video picfcurey w e r e receiveu

ot c iie hull and LLttm^s.
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DAJ.^ was also operuLeu un Lue yc:ubeLi ciioiie,sluc i-He

Vcrdiej^. IE rode easi-ly ovor lliu botluin on its

skids and iiiuno e uv re d well. Tht; currenL was quile

sCrony an<J some ditficulty was experienced in

h e a d i n g D A R I into it. The pictures Lranymit-tcd back
to the monitors showed clearly L tie sand-rid^es on

t lie sea bed, but no fish were seen.

The following day the ex-Sydney liarbour ferry Dee
Wny was located and buoyed by departmental diver

John I.atthews. The Dee Why was then thoroughly
examined by Che PART for about two hours.
Underwater visibility was estimated at about 10
metres. The wreck was covered with marine growth

and schools of fish and individual fish were

observed hovering close to or just above the

vessel. The species observed included rubberlip
and red morwong, yellow tail kingfish, wrasses,

mado, sweep, snook, teraglin, and small

unidentified bait fishes.

I hat evening a comparative night dive lasting about
two and a half hours was carried out on the Dee

Why. As noLed for the first night trial, the lights
on the DART illuminated a small area, which made

piloting the DART around the Dee Why difficult and
placed considerable strain on tlie operator. Very

fev fish were sighted.

One trial was conducted with the ROV TREC but this
was aborted because a fault in the video camera

could not- be rectified.

4.2 Fish Aggregating Devices (FAD's)

The Division of Fisheries has been attempting to
develop successful FAD'S with the assistance of a

grant from the Fishing Industry Research Trust
Account. Several designs incorporating a variety of
mooring systems were tested but in most instances

the working life of the FAD'S was very short. This
was probably because of the need to site the FAD'S

within co mm ercial shipping lanes at the edge oi the
continental shelf and the scrong currents and rough

seas tliat or ten occur in this zone.

A cylindrical spar buoy with a rope mooring was

developed to iniuiiiiLse the ei'rect uf both stii-p

strikes and weather, and anchored in 130 in of waLer

oil' Sya ne y .

T ii e purpose or t ii e trial w i c ti the DAk'l was i; o

detcrnine if iL cuula ue piloted uowti the i.iooriiiy
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v/e r t; conducted under iueai coiiUilioiiu aiiu ID Lv/u

ye p u rate uivfcu t-lie pilot v/as able to sleer lue

DAK'£_ down t lie moonnt, line to about 10U in, w ill c li is

well beyond normal SCUBA u i v i n„ r u n y e. Deeper

d iv i life w i L h t h e .L'.AJ^^ was not possible on I- n L s

occasion without modification to the bailasliny

arrangemeiiL on the uinbilicul cable. Despite the

absence of an attractor on t tie FAD, fish were seen

at the splices in the mooring line where ion^
rope-strands had been left.

4.3 Observation o i; Trawl Gear in Action

In order for the DART to scan the trawl gear with
its video camera, it had to be positioned in front

of the net and towed backwards. As the behaviour of

the DART in this iriode was unknown, it was decided
as a safety precaution to tow the trawl in

midwa t er .

A 21 metre headline Boris box trawl net was towed
in midwater at a depth of about 20 m with the
netsonde cable from the self tension ing wineh
attached to the centre of the headline. The DART

was attached to the neEsonde cable using bridles
forward and aft to provide stability. The forward
briule was secured to the cable with a snatcti block

and the aft one to a running shackle. The DART was
then allowed to run down the netsonde cable to the

net. The umbilical cable was paid out manually and

loosely secured with plastic cable ties to the

netsonde cable. Underwater visibility was excellent
and very sharp television pictures were obtained of
the net. The thrusters were ineffective in alEeriny

the attitude of the DART but the remote pan, scan,
and focusing facilities of the camera provided
clear pictures of various sections of the net. The

field of view could be varied by hauling the DAP^T

back up the cable or driving it closer to the net.

In addition, it was possible to view the net from
above by varying the slack on the netsonde cable.

The trial demonstrated that the DART or a similar
vehicle could be used for this type of year
observation. However the DART is more

sophisticated than necessary as the lateral and

vertical thrusters cannot be used while the D ART i s

secured to a cable. Because the DART has to be sent

down a cable to a pre-selected point on the c,ear it

is not as versatile for observati.on purposes as a

diver, or one of the newer remote controlled towea

vehicles euiployinc, ha & HUB rotors for

tnanoeuv rab 111 t-y . How e v e r , £ li e trials di ci

demons t r a t e t h a t w i L n the use o 1- a 1 o w 11 u n c

c a iii G r a , t h e J-'AK'J. was c a p a o 1 e o i nu K i n,y d e t a lie cl
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5 . S Li I'iMAKY

T tie t.riaiy demons t r a tcd t lie h^j.li d e ore c o 1;

ruanoeuvrab 1 liLy oi Lhe UARi, bu£h on anu above L lie yeabeu.

It was etftjctive for surveyiiifc, the ai.-lnicial. reei v/reeks

during day I io lit , but at n i „ h t the r an g e o t vi s i o n v a fa

inadequate.

It was demonstrated also that- a RUV could be used

for examining the FAU's and observiny trawl year in action.
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Figure 1: The DART being launched from Kapala. The downward and side

thrusters, and the seabed runners can be seen.

ISE-S.A...:

Figure 2 The TREC being lifted aboard Kapala. Side and rear Chrusters,
the forward mounted camera, and the umbilical cable can be seen
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FiSure 3: The operating consoles for the ROV's. Mr. Keith Johnson is seen

directing the DART wich the "joyscick" control aided by Che'video
monitors.

Figure 4: View from above of the Boris box nec being Cowed in midwater.

The netsonde cable Co which the DART was tethered can be seen
in the centre.


