f@ﬁ?- Department of
: /4 Primary Industries and
Regional Development

GOVERNMENT OF
WESTERN AUSTRALIA

Fisheries research bulletins

1978

Research Library

Fisheries Research

Early history of the Shark Bay prawn fishery, Western Australia

R. J. Slack-Smith

Follow this and additional works at: https://researchlibrary.agric.wa.gov.au/fr_frb

b Part of the Aquaculture and Fisheries Commons, and the Growth and Development Commons

This technical bulletin is brought to you for free and open access by the Fisheries Research at Research Library. It
has been accepted for inclusion in Fisheries research bulletins by an authorized administrator of Research Library.
For more information, please contact jennifer.heathcote@agric.wa.gov.au, sandra.papenfus@agric.wa.gov.au,

paul.orange@dpird.wa.gov.au.





















|

In 1956 the fishing vessel “Jon Jim” carried out an un-
successful prawn survey in Shark Bay. During the
subsequent two years the rock lobster fishing vessels
“Bluefin”, “Eureka”, “Eckero”, and “Gnardee Mar”
fitted out for trawling and made several trips to Shark
Bay. Their catch was cooked on board, unloaded by
barge at Carnarvon, and transported to Perth in refriger-
ated brine.

In May 1960 the Australian Pearling Company (APC)
commenced commercial prawn trawling in Shark Bay.
This venture was an attempt by the APC to recoup
losses brought about by declining pearl shell prices.
Four boats fished, three converted pearling luggers
(“Irene Castle”, “Trixen”, and ‘“Charm”) and the
Queensland prawn trawler ‘“Nanango”. The latter
arrived during 1959 to carry out survey work for the
APC. The prawning venture was unprofitable due to
inefficient management and to poor catches caused by
bad weather during the fishing season. The company
did not fish in subsequent years (Kerr, 1967).

From 1952 to 1962, the Western Australian Fisheries
Department, in conjunction with the Fisheries Division
of the Commonwealth Scientific and Industrial Research
Organisation (CSIRO) (from 1952-56), carried out
trawling surveys in an attempt to assess the prawn fishing
potential of the area. From 1951-58 the research
vessel “Lancelin” and from 1960-62 the research vessel
“Peron” were used in this work (Table 4).

These surveys were aimed at gathering further general
information about resource distribution and abundance
rather than providing detailed data for stock assessment.
Typical instructions to the skipper of the research vessel
were to “trawl Shark Bay to extend the knowledge of
grounds producing prawns and scallops, attention given
to grounds in the Geographe Channel area extending
out to deeper water. Carry out test trawling, and survey
part of shelf extending from Shark Bay to Point Cloates
for prawns and bottom fish. Test trawl Exmouth Gulf
to confirm previous results. Carry out trolling tests
for pelagic fish where practicable. Record weather,
water temperatures, and plankton occurrences. Assist
commercial trawlers”. (Quote from 1960 instructions
for the R.V. “Peron”).

A résumé of the progress of, and the results from, this
survey are given to provide a brief history of its develop-
ment. It should be noted that survey work was also
carried out in Exmouth Gulf and occasionally in waters
further north. The results of these latter surveys are
not given. Details of survey trawling in Shark Bay
are stored at the Western Australian Marine Research
Laboratories, P.O. Box 20, North Beach, Western
Australia, 6020.

1951: Penaeid prawns were observed in the stomachs of
pelagic fish taken by ‘“Lancelin” during patrol work
in the Shark Bay area. Agreement was reached
between the Western Australian Fisheries Department
and the Fisheries Division of CSIRO, to conduct a
combined resource survey for prawns and pelagic fish.

1952: An exploratory survey of the Western Australian
coast from Geraldton to Broome was carried out
between July and October. The aim of this work
was to search for areas of prawn abundance and to
test the suitability of beam and otter trawls for prawn
surveys. Trawling results suggested that further
surveys should be carried out in Shark Bay and Ex-
mouth Gulf. Otter trawls were found to be the
most effective method of catching prawns.
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1953: During the period May to July a “Kelvin Hughes”
echo sounder, hydraulic trawling winch, and otter
trawling gear were fitted to “Lancelin”. This equip-
ment was tested in the vicinity of Fremantle and
proved to be satisfactory for the proposed resource
survey work. Nine trawl shots were made in Shark
Bay, all in Denham Sound (Figure 2) and good catches
of scallops and several prawns were taken.

1954-56: During these years surveys were concentrated
in Exmouth Gulf and no trawling was carried out in
Shark Bay. The combined CSIRO-Western Aus-
tralian Fisheries Department survey finished at the
end of 1956. Draft reports were prepared but not
published. These reports are available in the files
of the Department of Fisheries and Wildlife.

1957: The Fisheries Department commenced an inde-
pendent survey of Shark Bay, during this year. The
bay was divided into grids of ten minutes of latitude
by ten minutes of longitude (approximately 10 x 9
miles), each grid being numbered for easy reference
(Figure 2). Initially, considerable time was spent
“prospecting” in an endeavour to obtain an overall
abundance picture, rather than concentrating trawling
on areas showing higher catch rates.

During eight months 246 trawls were made on areas
with different depths and bottom types. Depths
ranged from 2 to 15 fms. Trawling was usually
carried out during the day, but when promising
prawning grounds were located, both day and night
trawls were made. Prawn trawls with 35 ft and 50
ft head ropes were used throughout this survey.
Although small quantities of prawns were caught in
almost all areas fished (Table 3) the largest catches
were taken on the area between Bernier Island and
Carnarvon (Blocks 7 and 11). The largest individual
haul was 16 lbs of western king prawns and 95 lbs
of brown tiger prawns, Penaeus esculentus, from
Block 7 on the 7th of May.

1958: Although a considerable proportion of the survey
(May-November) was spent testing scallop resources
in Denham Sound, good catches of western king and
brown tiger prawns were taken in Hopeless Reach
(Blocks 29, 30, 36, 37, and 45). The greatest indivi-
dual haul was 82 Ibs of western king and 138 1bs of
brown tiger prawns in a 45 minute day haul on Block
29 during the afternoon of 7 August 1958.

1959: “Peron” was purchased and fitted out for prawn
survey work, while “Lancelin” was transferred to
rock lobster research.

1960: Although “Peron” commenced survey work,
little was achieved due to mechanical break-downs
and involvement in non-survey work.

1961: Only two trawls were made in Shark Bay during
1961. 1In this year a research officer (R. J. Slack-
Smith) was appointed to supervise the prawn re-
search programme.

1962: This was also the first year of the commercial
fishery (Section V). An intensive trawling programme
was carried out to:

(a) Examine the extent of the potential prawn
fishery discovered during the past surveys; and
(b) Gauge any seasonal variations in catch and
catch rate that occurred on selected parts of
these grounds. As a preliminary to this work
an experiment to examine catch rate variation



within days and between moon phases (Tables
5a and 5b) was carried out. The results showed
that moon phase and time of day had a signific-
ant effect on catch rate of brown tiger prawns,
while only time of day produced a significant
effect on the catch rate of western king prawns
(Appendix 1).
Several basic factors contributed to non-development of
a viable prawn fishery in Shark Bay prior to 1962
(Section IV), the chief of these being the lack of adequate
shore based freezers and of efficient trawlers. The
rock lobster fishery was producing a high return on
capital and was absorbing a major part of available
funds. In addition, there was no local pool of experi-
enced trawler skippers—local fishermen had little finan-
cial incentive to learn these new (to Western Australia)
techniques as the rock lobster fishery provided good
remuneration.

It was not until 1962 that this situation changed—
whaling became uneconomical, the catch of rock lobster
per boat was declining (Bowen and Chittleborough,
1966), and companies with large holdings in other
primary industries showed interest in diversifying into
fisheries.

IV DEVELOPMENT OF THE PRAWN
TRAWLING FLEET

Gulland (1956) found that the Relative Fishing Powers
of English trawlers were proportional to their physical
characteristics and for this reason the development of
the Shark Bay trawling fleet is discussed and the charac-
teristics of the individual vessels listed (Table 6). Three
major vessel types participated in the fishery, i.e. rock
lobster vessels, single rig trawlers, and double rig
trawlers. There was also strong evidence that skippers’
fishing ability significantly changed the fishing powers
of their boats. Changes of this type are difficult to
quantify as they seem to be related to each man’s cap-
acity to assess (often subconsciously) minute changes
in the environment and catch composition which
suggest where areas of higher prawn abundance are to
be found. His ability to make small adjustments to his
trawl settings during trawling operations will also con-
tribute to his personal fishing power.

Since 1962 there has been a general trend for trawlers
entering the Shark Bay prawn fishery to increase in size
and to be constructed of steel. Vessels constructed since
1966 were designed primarily as trawlers and were twin-
rigged (Table 6). Before 1963 there were few experienced
prawn trawler skippers or trawl net makers in Western
Australia. Nets were largely bought ready made and
used with few modifications. As experienced skippers
entered the prawn fishery and local men gained trawling
experience, a number of different net designs were tried
and adapted to the local conditions. Currently (1970),
several variations of the American Flat Trawl are
widely used, particularly on the double rig trawlers.
Basic nets were made by one of several professional net
makers in Fremantle and Carnarvon and modifications
to hanging and rigging carried out by individual skippers.

Low frequency echo sounding equipment has been
standard equipment on all trawlers since the inception
of the fishery. These were used to locate suitable
trawling grounds and to examine the nature of the bottom
during trawling. As suitable navigational land marks
were lacking, particularly during night in the southern
bay, soundings were often used as navigational aids.

During 1969 radar was fitted to two vessels to assist in
position finding and it is anticipated that most vessels
will soon be fitted with these aids. Radio direction
finding equipment (RDF) could not be successfully
used in Shark Bay as the area is too remote from ade-
quate transmitting stations.

V DEVELOPMENT OF THE COMMERCIAL
FISHERY

(a) Species Caught

The Shark Bay commercial prawn catch has been almost
exclusively western king prawns (Penaeus latisulcatus
Kishinouye) and brown tiger prawns (Penaeus esculentus
Haswell). Small quantities of endeavour prawns (Meta-
penaeus endeavouri (Schmitt)) were also landed but were
included in the catch of western kings. Several addit-
ional small or non-commercial species were taken but
discarded at sea. These included:—

Metapenaeus dalli Racek; Metapenaeopsis novaeguineae
(Haswell); Metapenaeopsis lamellata (de Haan);
Trachypenaeus anchoralis (Bate); Trachypenaeus cur-
virostrus (Stimpson); and several other unidentified
species.
Occasional specimens of the giant tiger prawn (Penaeus
monodon Fabricius) and the red spot king prawn (Penaeus
longistylus Kubo) were taken. Banana prawns ( Penaeus
merguiensis de Man) were not taken in Shark Bay al-
though it was at one time a significant commercial
species from Exmouth Gulf northwards.

The ratio of western king and brown tiger prawns in
the annual catch has shown marked fluctuations since
the inception of the fishery. These variations were
largely due to fluctuations in the western king prawn
catch (Table 2).

(b) Sources of Catch, Effort, and Size Composition Data
Western Australian legislation requires all fishermen to
submit information on their catch, where it is taken
(within a 1° lat. by 1° long. grid), and the number of
fishing operations carried out during each month
throughout the year. These returns, originally designed
for more extensive oceanic fisheries, did not provide
sufficiently detailed catch and effort data to follow rapid
changes occurring within the Shark Bay prawn fishery.
In 1962, it was decided to collect more detailed inform-
ation, particularly on fishing effort, using log books
issued to trawler skippers. These books provided for
a shot by shot record of catch and effort, the position of
each shot being referred to the survey grid system
(Section IIT). Coded details of the trawl design, mesh
size, and headrope length were recorded, and whether
single or double rig gear was used. Books issued to
fishermen in 1963 also included columns for recording
data on weather and sea conditions. These books were
quite bulky and fishermen were reluctant to accept or
use them. The books were re-designed prior to the
1964 season; the format of these sheets has only been
slightly modified since that time (Slack-Smith, 1969).
Data recorded in fishermen’s log books have been sub-
jected to computer editing, storage, and summarisation
(Slack-Smith and Stark, 1968).

The processors headed and graded ‘“‘green” prawns
prior to packing into five pound export cartons and
snap-freezing. Grading was on the basis of numbers
of prawn tails per pound in the-following categories:—

less than 10, 11 to 15, 16 to 20, 21 to 25, 26 to 30,
31 to 40, and greater than 40 tails per pound.



These data provided a means of examining the gross
size composition of the catch. From 1964 onwards the
catch from each block was sampled weekly to give more
precise information on changes in size composition.
Each sample consisted of 300 to 400 prawns; each
prawn was sexed and its carapace length measured to
the nearest millimetre.

(c) Catch

More than 80%, of all prawns caught were landed whole
and uncooked (heads on, “green”), while the remainder
were landed whole and cooked. Catches were ex-
pressed in pounds of whole “green” prawns. Weights
of cooked prawns were increased by 10%; to convert
them to live weight units, i.e.:—

Live wt = 1-1 x cooked wt.

The total annual prawn catch from each grid square
(Tables 7 and 8) has shown considerable variation.
The course of the fishery in each grid square during
the year also shows marked variation. Figures 4 and 5
show the total weekly catches of each species on three
most fished blocks, illustrating these within year changes.

(d) Fishing Effort

Difficulties in computing total effective fishing effort for
the Shark Bay prawn fishery arose from the presence of
two species in the catch. In some cases (e.g. on Block
29) both species were caught; in other cases fishing was
selective for one species, e.g. brown tiger prawns were
caught almost exclusively on Blocks 3 and 7. Even on
the same grounds, some vessels showed a greater selec-
tion for a particular species than other vessels fishing
beside them. As it was extremely difficult to accurately
partition effort between the two species, it was assumed
that vessels fished at random with respect to western
king and brown tiger prawns. The effective fishing
effort values presented for each species in this paper
have been calculated using this assumption and are not
additive between species.

Since 1962 the annual effective fishing effort expended
has increased each year (Tables 7 and 8). This increase
has been due to the number of vessels allowed to fish
being increased from 25 to 30 in 1964 (Section VI),
actual increases in fishing time, and increased fishing
power of the trawlers. Contours of the percentages of
the mean annual effort expended on each block have
been constructed (Figures 6 to 13) to show percentage
changes in fishing effort since 1962. These changes were
related to exploitation of new areas and to real changes
in abundances.

(¢) Changes within the Fishery from year to year

The relevant industrial changes within the fishery have
been illustrated diagrammatically (Figure 3). The fol-
lowing year by year account provides further details of
these changes.

(i) 1962
Encouraging results from Governmental surveys, to-
gether with sharp falls in whale quotas and catches
(Chittleborough, 1965), encouraged the Nor’West
Whaling Co. to commence a pilot prawn fishery in
1962. Two trawlers (“Nor I” and “Nor II’) were
built and a third (“Dorothea W) was chartered from
Queensland (Table 6). These trawlers were manned
by Queensland skippers, all experienced in finding
and catching prawns. These men, using data from

past surveys, confined their operations to Blocks 22
and 29. As catch rates on these blocks remained
high throughout the season (Tables 7 and 8) there was
little incentive for them to explore other areas within
the bay. The rock lobster vessel ““Bluefin” fished
briefly during May and June and caught approxi-
mately 28000 1b of prawns of both species. The
catch from the Nor'West Whaling Co. boats was
landed at Carnarvon while that from the *“Bluefin”
was landed at Fremantle.

A pilot prawn processing factory was constructed by
Nor'West Whaling near their Babbage I. whaling
station. Experimental five pound frozen packs of
“green”, graded tails were produced to assess the
potential of this product on overseas markets. Grad-
ing was carried out by hand. The remaining prawns
were cooked, frozen, and sold on the Australian
market.

High, consistent catches and encouraging sales of the
trial export packs, as well as a further decline in the
whale catch encouraged Nor’'West Whaling Co. to
commence construction of a further five trawlers at a
Fremantle shipyard.

(ii) 1963

Only nine of the 22 vessels that fished in Shark Bay
during 1963 were built specifically as trawlers (Table
6). Five trawlers built by Nor’'West Whaling Co.
were identical to “Nor II”; “Nor VI’ was lost at sea
during its maiden voyage to Carnarvon. In addition
three Queensland trawlers (“Friendship R”, “Ramb-
ler”, and “Toowoon Bay”) were chartered to fish on
that company’s permits. Vessels fishing for Planet
Fisheries Pty. Ltd. and those operated by fishermen
independent to the processing factories were all con-
verted rock lobster vessels (Section VI). Two of
these (“Lady of Fatima” and ‘“Miss Portuguesa”)
were fitted out for twin rig trawling whilst the re-
mainder of the fleet were single rigged.

The capacity of Nor’West Whaling Company’s prawn
processing factory was expanded and improved to
enable it to handle the increased catch. Modern
heading facilities, grading, packing, and freezing
equipment was installed. The whaling cat-walk was
converted to form a jetty, allowing prawns to be landed
within 50 yards of the factory. Prawn processing
facilities were added to the Planet Fisheries fish
filleting factory at Denham. Holding tanks, heading
and packing tables, a plate freezer, cold rooms, and
a prawn cooker were installed. Export prawns were
handgraded. Frequent malfunction of refrigeration
machinery and polluted water made production of
export quality prawns at this factory difficult. As
shallow water at the head of the Denham jetty did
not allow trawlers to dock, Planet Fisheries built an
unloading jetty at Monkey Mia (Figure 2), 16 miles
by road from the factory. Prawns were unloaded
from the trawlers onto trucks, iced, and then trans-
ported to Denham.

Although 77%, of the total effort was expended on
the Peron Flats ground (Blocks 22 and 29) during
1963, 829 of the total catch was takea there (per-
centages here are based on data where blocks are
known). This above average catch rate was due to
fishermen using knowledge accumulated during 1962
to fish on high density areas, and good catches from
previously unexplored trawling grounds (Figures 6
and 7).



