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SURMEY AREA

Existing charts of the area beti.je-en ?20£ - 24(lc; and 152P

E - 154°E <Fig» 1) show the area is roughly bounded on the

wQ^tem side by the continental she 1 f . In the southern ha1-f
of the survey' area, the shel-f runs along a nor-th west ./

south east line, but in the nor them part of the ar'&a, the
200 m contour runs north easter-ly across the mcuth nf the
Cap?"'! corn Channel to the southerty end of the Sr-iain

Reefs.Much of the survey area shows soundings of 350 -400 m;
sugyestive o-f an under'-iAiater plateaiu. Oi"! t lie' •south eastern

sits? of the survey area charted soundinQS show thar depths
•fa!1 rapi d 1y -from 350 m to 1500 m. To the east of the

survey area this tight&ning of ck^pth contour's between 350
and 1000 m is also evident.

M a t e r1 m c'v e-iTi en t s i n t h & a r e a are p c" o r-1 y doc it men t e'd » The

eddies which ultimately ge'ner-ate the East Coast eddy s/'stw
thouoht to oriQinats' in the Cor-al Sea and move acros?...

the Samaure'z Plateau be-for& react in q lAjith the coast and
de-flecUnq south. The.Austr-a.1ian Coastal Pilot OJol. I)
(Anon 1973) reports that southeMv sets o-f 1/2 - 3+ Knots

mav be experienced in the ar'Ra dur-ing winter.

Monthly wind roses, based on 5 v&ans data collected at

Lad^ Elliot Island by the Husti-at i an Bureau o-f Mfc?teor-o1 ogy ,
are given in Fig. 2« The data show the pr-e-clorrii nan t south
easter'ly monsoon pattern expef"'i er'if-ed between Februai"-':,' and

August, and Uit? less consi ^.t&ri t nor-then 1 •,• winds experienced

betwean November and January. The data are- avt?r"-ages of tAiincl

velocities (-ec or ded at a single time point each da'y', over a

5 year- period. On this basis wind speeds, greater than 17

knots could b& expectsd on a^ppraximately 86 days/vears„
Local -f i sher-iTien suggest tl-sAt seas associated with r'ecorded

wind "'e1 oct ties qrs'ater- than 17 knotsO- Beau fort scale 5)
are too heav/' for'- them to continu& oper'at 1 ons in open



F19 1. Survey area w/fh transact lines »mphaslz»d

1S2°E fS4°E

«(<<•_
Caprlcorn-Bunk

22 «S

24 °S

^v



Fig 2 . Mon t h 1 y w i n d r oses f or Lady Elliot Island. M i n d
velocities ave rage d -from daily readings taken between
1976 and 1980. Concentric circles r-epresent Beau+or-1
scale classification, with inner circle being Beau fort

scale 0, and outermost ring being Beau+or-t scale 7+. The
relative area o-f shading in each o-f the concen tr i c rings
represents the proportion o+ recorded wind speeds which
-fe1 1 into the corTespondi ng Beau fort classification.

Proportion of wind from a given direction and of given
speed is represented by relative shaded area in
c or r- espon d i n g c ompass r- epr esen t a t i on .
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At & a c h t r aw 1 station, position w as r e c o r d & d f r oi'n
either a sat, n a'v'. f i ::•; or dead r'ecKon 1 nq . The commencement

and + in i si'i o-f thf '': r" aw 1 shot was noted on the echo sounder

paper- cumently 1 r'i use'. On completion of !:?!& trawl ,

pen ae ids we?" e sort ecl from the catch, separated by species

Co1 1 £?c'ion^. f r orri ths' r erns.i ["i i n y tr'awl b'v""'c3.tch wer'e iTiade'

on the basis of s. sincile tne'mber of each spec i&s ppeseiit

be'in g collc'ct&d, Nhen time per'-mitted, an additional
c o 1 1 e3ct i o pi to y i'--/ & p (£-' 1 3. t i *••/ & s p E' c i £' s 5. b u n d s. fi c £ i\l c1. s ffs & u &' e

time a 11owGd, a nd in the' 1 s.tt s'r £t".Qi='s of the sur'v&v cion-sd

I"' 0 C OP d & d s

Cot 1 s?c t i on s of -fish, crustacs'ans and c.thc^r-

1 n'v'ET tebr'ates were stored in for-malin or alcohol at s&a, and

r esor t ed and cods' c 1 .s'.ssi f i ed accor'dinci to s rl's"fs'i"'enc£?

co11 ec t i on at the 1 abor a t or- ;/ . Th i s r- e-F ei- e!-i c e collection h as

b&en 1 odge'd at the Quoensl and Mus&um for speci+ic
idenU -f ication^.. In excess o-f 300 species have be'en

identi-fied or- are av.iaiting •further attention. Many of the
species are new to Quee'nst and and results -from this i-or-k

".ii11 not be available -for at least a year-.
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1 •-•

ECONOMIC POTENTIAL OF THE DEEP-NATER RESOURCE

I-f the presen11v un ex ploitec) resource of P^ edws.r'dsi an us and

A, -fol laces, is. to be do'./e1 oped, •fishing e-f-for-t can come-

e i t h e' r- b y d i '••/' er-1 i n u e x i •=• 11 n Q e; a s t c o a s t t r- ai'..i 1 e r- s t o t h c? s e

de'ep-'i'-ja t £T- Qrounds or by putting specialised deep water-

'•./e'=.-=.n 1 s ( n €?i,'..' capital) into the fi-s.he'r'y, Ne h.=!.'•,.-'e attempted to

model the economic' •v'iability o-f these a1 temat: ives .

Data on costs and !"• e't u rn •=. o-f a san'ipt €.' o-f large' 018 m)

cent r'- a 1 Qn een s 1 an d t r aw 1 er- s. c L! r r- en 11y wor K i n Q i. n i.ia t er

depth's, of 225 rn or- less aE"'e- summar i 7 ed in Table 2; t'OQ£'thi?r-

i.-'-J i t. h 3. f i r s t es t i FT! .a t e o"f DO t e'rli t i o. 1 ear'' n i !"i us "!' r' orn t h 13

d&e'r"'i!.-'-.15i. t sr' !"'e'c.our'cea The' DP ice'?;, ob tai nc?d -for'' red Drci.'Ains I'.je'r'c/

poor-, vs.ryi ng b&trjeen *l»50/''kg and *2.60/Ky. These pr-awns

made up bet we e n two th i r d 'r':. and t h r & " q u ci ?'• t e r-c. o f the c a t c h

from cir-ound-^ with uj.s.ter'' depths Qr-eater than 300m» Giant

•£. C 3.1'- 1 & t p ["• aw n price s " a n q e? d f r' om 't' ? . 9 0 // !< q to '*• 4,00/R q

considerably better- DP ice's than -for red or-awns but less than
I™ ' "" "'"' "" ™ " ' ' "" • * ' m i - -""""• {— • "»... . • ™ "- — " . ^. ™ ™

hat-f of pr'ese'nt King pra'.'.m prices. For the purpose- o-f this

e>;CTcis£'< i-je? have set a daily catch rate of 800 KQ of
p&n S.B ids and s.n •dve'r'3Q& pric?? o-f $2,2 5 pe'r' Kqa

To i..i DDi"- ade a con'-./en t: i ona.1 1?'-18 rn east coast trawler to wor'K

1n the deep ~w a t ST- + i -s. h €• i"' y .3. m i n i rn u n' i n v e s t m s? n t of '?• ?. 0 , 000

would be re?qu i r ed . Mo-::t cpxisUny vessels would require an

upgradinci expend i tur'e of the or'deT- o+ •*-50,n00., This f.iou 1 d be

needed for additions.1 warn wir-G, a satellite navigator and
t 0 U D Q r a d e s o u n d e r •=. a n d i." i n c h e' •=., Ati & a •=, t u n e c o mm e p c i a 1

'•..'&-s. s e 1 fishing de'E'pws.teT- prawns o'ff souTher'n Q'.ieens 1 and in

No'v'ember 1982 had s&rious prc'blen-ss with a mechanical mnch,

and experience suQge'^.t's. that a. hvdr-au 1 i c system iAiith

external oil coo'l i n Q is e s s e n 11 a 1 -for this. f i s h e r y ..

The average return to capital -fr'om vessels fishing on
t r a d i t i o n a 1 o r- o u n d c. IA! a s 1.8 ; 5'-/ , c om n a r- & d i.'.i i t h .:'. rs s •=. t i m a t •e d

p a t e n r i a 1 r e t u P n -f i"' am t h e d e e p --..'..i a t. e r g ?"• o'..! n d s a -f I 0 .5'4.

The analysis can be extended by usinQ the- same price

structure and estimatincj ths' averaQe ciai 1 y catch from the
deep-water- grounds needed to give the equivalent return to
capital as. that -from traditionally' -fished stocks. We

estimate that a catch rate of 900 kc, per day o+ the
d e- e D —w ate r ^.Dec i e s wo uId be r eau i red a

In sumrnar'/'1 it would appear that there' is 1itt1& incentive

for we] 1 —per f or-mc'd vessels in the es.-s.t coo.st prawn fishery

to move into this potential fishery. The ratch r-at&s.
required to mat c h their present pe r- -f o r- ro a F! co a. r- e h i y h, the'
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APPENDIX

Survey discovers new central Qld
prawning grounds
COMMERCIAL boats are taking
good catches of eastern king and
deeper-water prawns on grounds

discovered during a continuing
survey off central Queensland.

Fishermen's interest was attrac-

ted when the survey vessel took
catches equivalent to 800 kg a day
of mixed species in the area between
Breaksea Spit and the Swains, up
to 120 miles off the coast.

The survey began in August. It
has been suspended for the worst
three months of the cyclone season

but will begin again in April, and is
scheduled to end in July.

Staff from the Queensland
Department of Primary Industries
Fisheries Laboratory at Burnett
Heads are working with a private
fishing company (Bonserino Pty
Ltd) to conduct the survey of
prawn resources on the Saumarez

Plateau, between 22° to 24° and
52° to 154° E, in water depths of
150 to 750m.

Interest in the potential of this
area was raised following a survey
of trawlable fisheries resources
conducted by the Commonwealth
Department of Primary Industry
in September-December 1980
(Australian Fisheries, February
1981).

In that survey eastern king
prawns (Penaeus plebejus) were
taken in water depths of 150 to 240
m on the edge of the continental
shelf between the Swain Reefs
(22° S) and Lady Elliot Island
(24°10'S).

Large areas of trawlable ground
were found to the east of the
Capricorn-Bunker complex in

water depths of 350 to 550 m, but
the fish trawls used in this area
failed to take commercially usable
species.

A winter fishery for adult king
prawns developed to the east of the

by M. Dredge and P. Gardiner

Mike Dredge is a biologist with
the Fisheries Research Branch,
Department of Primary Industries;
Paul Gardiner is a director of
Bonserino Pty Ltd and skipper of
the trawler Southern Intruder.

Capricorn group as a consequence

of this survey, but little interest had
been shown in exploiting the king
prawn resources east of the Swain

Reefs complex.

More recently a FlRTA-funded
survey undertaken by Mr J.

Hodges, from Southport, and staff
from the Southern Fisheries Centre
at Deception Bay, located com-

mercially workable quantities
of giant scarlet (Plesiopenaeus
edwardsianus) and royal red (Hali-
poroides spp.) prawns in depths of
450 to 650 m in an area between
Mooloolaba and Tweed Heads.
(See article in this issue of
Australian Fisheries.)

The northward extent of these
stocks was a matter for conjecture,

but given the apparently vast area
of trawlable ground outside the

Capricorn-Bunkers there appeared

to be a good chance of locating
commercially usable quantities of
these exotic prawns in this area.

Bonserino Pty Ltd applied for,
and received, funds for a survey of

prawn resources in the area between

22° to24°30'S, 152° to 154° E for
the financial year 1983-84. The
area involved is vast (more than
15000 sq. miles) and the survey
was planned to allow three sessions

of 10 days at sea, spaced over the
year to allow for seasonal variation
in prawn abundance.

Given such constraints, a sys-

tematic survey of the whole area
was out of the question. Rather, a

survey sampling program based on
five transects which cross the survey

area was proposed.

The transect lines were set out in

areas where water depths varied
between 150 to 240 m (where king
prawns should be found), or across
a range of depth contours in deeper
water. Prawns often have specific

depth preferences, and coverage of

as wide a range of depths as
possible was planned to allow for
this preference.

Giant scarlet prawn.

Australian Fisheries, January, 1984



The vessel being used in the
survey is the 18-m steel-hulled

trawler Southern Intruder. It is

powered by an 871 CM through a
nozzle and has a similar hull
configuration to many east coast

trawlers. The gantry and gallows
are unusual in being set aft, giving
good control over the trawl gear as

well as increased open deck space.

Winches were built by Jaden and
carry 1800 m of 10-mm-diameter

wire. The boat is fitted with a
Skipper 802 sounder and Decca402
satnav system, which have so far

proved adequate for this type of
survey. A single 26-m-headrope

Siebenhausen trawl, spread by
200-kg, 2.5-m by 1.1-m Humphrey

flat boards, is being used for
sampling.

At the date of writing (December
1983) two of the three 10-day
survey 'legs' have been completed.

Echo soundings have been made
over 670 nautical miles of bottom
and 43 two to three-hour trawl

shots have been carried out.

Bottom configuration in the
survey area is relatively simple. On

the western edge of the survey area,

the continental shelf drops sharply
from water depths of 50 or 60 m to
180 m along a generally north-
westerly line as far north as

23° ! 5' S, where the 180-m contour

extends north-east to the Swain

Reefs.

East of the continental shelf is a

vast plateau, on which waterdepths
vary between 330 and 460 m. To
the south and east of the survey

area this plateau falls away to
much greater depths.

The only large areas ofuntrawl-

able ground so far identified are a
series of gravel beds in water

depths of 150 to 220 m at the
mouth of the Capricorn Channel
(22°50'S, 153°00'E to 23° 15'S,
152° 10' E); an area of hard bottom
south of 24° S, between 152°50'E
and 153° 15'E; and an area of
canyons in the south-east sector of

the survey area. These canyons

occur in the area bounded by
23°15'S, 153°25'E, 23°40'S,
153°20'E,and23°20'S,153°53'E.

They appear to run from south-

east to north-west, towards the

Capricorn Channel.

Soundings and trawl shots
suggest that there is a vast area

of trawlable ground in the survey
area. Catches of prawns made

so far on certain parts of this
ground have been encouraging.

(Locations, depths and catch rates
for all trawl shots completed are
given in Table I.)

Five species of prawns which
appear to have some commercial

potential have been identified. In
the northern sector of the survey

area the known distribution of
eastern king prawns has been

extended northward to 21°40'S,

with catch rates good enough to

The survey vessel Southern Intruder.

Australian Fisheries, Jan uarv, 1984

support commercial operations

being made in water depths of 150
to 220 m over an extensive area to

the east of the Swains Reefs.

Over the greater part of the
Saumarez Plateau, catches in water

depths of 330 to 550 m have been
disappointing. A so far undescribed
species of royal red prawn (Hali-
poroides sp ?) has been taken
consistently but catch rates have
been low, and the prawns have

been too small for commercial

utilisation. Catches of royal reds
(Haliporoides sibogae) have also
been small. The commercial viabil-

ity of a fishery based on these
species remains to the proven.

Catches in water depths between
550 and 740 m have been much
more encouraging. Substantial

catches of a little known prawn
(Aristeamorpha foliacea, known
as a red prawn) and giant scarlets
(P. echvardsianus) have been made.

The best catch rates of red prawns
have been made in water depths of
550 to 650 m, whereas giant
scarlets have been most abundant

in water depths greater than 650 m.
Optimum catch rates achieved in

the survey on this resource can be

extrapolated to catch rates of 800 kg
per 24-hour day for a boat using
conventionally rigged triple gear.

The area of ground in the depth
range 550 to 740 m is not great. In
the survey area the distance between

these two depth contours appears

to be in the order of 10 to 20 miles,
and canyons (referred to earlier)
further limit the extent of the
ground. There appears to be con-

siderable scope for a larger vessel
to survey prawn resources in these

depths to areas east and north of
the presently surveyed area.

Follow-up fisheries have already
developed as a consequence of this
survey. Half a dozen boats are

fishing king prawns east of the
Swains and at least a dozen more

skippers or owners have expressed

interest in these new grounds.

Response by fishermen to catch
rates in the deeper waters has been

slower. The vessel being used to

conduct the survey has been

deployed in the area for a limited
proportion of its private fishing
operations.

Owners of larger boats based in



northern waters have suggested the

area may be fished during that time
when a proportion of Gulf of
Carpentaria waters are closed, but

cyclones, which normally occur in
the Coral Sea during December-
April, may limit such activity.

So far results from the survey
have been obtained with a high
degree of co-operation between the

survey vessel's principals and the
biologists and technicians who are
assisting with the survey. Commer-

cial resources have been located,

and research personnel have been

able to collect more than 200
species of fish and crustaceans,

many of which are either rare or
new records for Australia.

It is worth noting that the survey
is being conducted from a vessel
currently participating in the in-
shore prawn fishery. Consequently
results generated by the survey can
be applied directly by larger boats
in the existing fleet.

(Editor's note: More detailed
plots of the area so far surveyed are
presently being drawn up, and
should be available from the author
C/- Fisheries Laboratory, Depart-
ment of Primary Industries, Burnett
Heads, Qld 4670, within the next
two months.) gj
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Trawl shot referred
to in Table

The survey area.

Location, date and *

5/io(
number Dale

I

2

3

4

5

6

7

8

9

10

12

8.8.83

9.8

9.8

9.8

9.8

9.8

26.8

26.8

27.8

28.8

28.8

29.8

Time

1930

0020

0600

0930

1230

1700

1910

2225

0310

1810

2155

0045

iites of completed trawl shots

Duration
(hours)

2.5

1.5

2.0

2.0

2.0

2.0

2.0

2.0

2.25

2.0

2.25

Position at Giant
start of Depth scarlet Red

shot

23°59'S
152°59'E
23" 51'S

153°00'E
23°46'S

153°06'E
23°37'S

153° 16'E
23°34'S

153° 16'E
23°34'S

I53°33'E
23°56'S
152°55'E
23°49'S

152-58'E
23°59'S

152°51'E
22°06'S

153°02'E
22003'S

153°05'E
21°57'S

153°05'E

(m) prawn prawn

380

460 I

550 25

590 2 70

650 15 55

740

390

420

330

150

170

190

Royal red
Haliporoides

sibogae

I

1

1

I

Royal red
Ha Hp or 'aides

sp.

I

I

I

2

Catch (kg) — 1 x 26 m head rope

Mixed
Eastern Red spot carids

king king etc. Other Comment

3 Sea Dirty bag
urchins

4 Sea Dirty bag
urchins

15

10

15

Gear
plaited

I

5

3

7

11

Australian Fisheries, January, ! 984



Shol
number

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

Dale

29.8

29.8

29.8

30.8

30.8

30.8

31.8

31.8

31.8

6.9

6.9

6.9

6.9

6.9

7.9

7.9

7.9

1.11

1.11

2.11

2.11

3.11

29.11

29.11

29.11

29.11

29.11

30.11

30.11

30.11

1.12

Time

0350

2045

2325

0015

0315

2330

0300

1440

1730

0200

0500

1000

1530

2130

0040

0345

0645

1730

2315

0230

0645

2000

0615

1015

1400

1730

2045

1030

1540

2130

0400

Duration

(hours)

2.25

2.25

2.5

2.5

3.0

3.0

2.0

2.0

2.0

2.0

1.5

2.0

2.0

2.0

2.25

2.0

2.0

2.5

2.5

1.0

2.5

2.0

2.5

2.0

2.5

2.0

2.5

2.0

Position at Giant
star: of Depth scarlet Red

shot

21°52'S
153°05'E
22°05'S

153° 15'E
22°03'S

153° 12'E
22°02'S

153° I O'E
21°56'S

153°04'E
22°00'S

153°08'E
22°09'S

153°09'E
23°14'S

153°59'E
23° 21'S

153°56'E
23°15'S

153° 18'E
23°07'S

153°24'E
23°15'S

153°45'E
22»56'S

153°50'E

22°40'S
153°35'E
22°35'S

153°26'E
22°36'S

153° 17'E
22°35'S

153° 12'E

22°17'S
153°41'E

22°00'S
153°31'E
21°57'S

153°25'E
22°14'S

152°27'E
22°03'S

152°35'E
23°54'S

153001'E
23°52'S

153°02'E
23°45'S

153°07'E

23°45'S
153° 12'E
23°47'S

153°14'E
23° IP'S

153°56'E

23° 21'S
153°23'E

23°22'S
152°45'E
23°33'S

152°23'E

(m) prawn prawn

210

225

220

210

190-

150
155

165

425

460

425

400

415

370

310

260

220

175

280

270

330

60

55

465

650

550 I 3

660 5 10

740 2 10

460

410

350-

310
240

Ro val red Ro val red
Haliporoides Haliporoides

sibogae sp.

I

I

I

I

5




