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THE SHARK BAY FISHERY ON SNAPFER
( Chryscphrys unicolor)

I — TNTRODUCTION

As regards both catch and value, the Shark Bay snapper
fishery is the second most important scale fishery in Western
Australia. Until 1959, the fishirg was done sgolely by means of
haxdG-lines opérated from boats drifting over the snapper patches.
In 1959 traps were first used with great success and in 196) this
method of fishing was again the principal technigue.

Prior to the 1960 season there were several suggestions
that the use of traps would have a deleterious effect on the fishery.
On Cotober 19, 1959, the Western Australian League of the Professional
Pishermen's Associstion wrets te the Fisherieg Department requesting
that "this method (trapping) of taking fish in the Shark Bay area be
totally banned inside Dirk Hartog Island from Stesp Point to Cape
Inscription, and during the snapper schooling season in outside waters
from May 15 to August 31, both dates inclusive." It was, therefore,
decided to investigate the effect of snapper—traps during the 1960
season, using the research vessel "Lancelin" to facilitate the study.

At the dlose of the 1960 season, the majority of the
snapper Tishermen were interviewed Lo obtain statisticsal data for
comparison in future years. A detailed study of the 1960 season
was alsc undertaken because @ ess reports had indiecated that. the
season was one of the worst on record.

The results of the various lines of investigation are set
out be low together with a discussion and recommendations.

1L ~ DESCGRIPTICON OF THE FTSHERY

(a) Aregs of operation

The fishery extends from South Passage at the Southsrn
extromity of Dirk Hartog Island to Koks Island lying north of
Bernier Island {Fig. 1) Snapper are caught to the west of
Bernier, Dorre and Dirk Iurtog Islands, but the two principal
areas are in the vicinity of Koks Island and Cape Inscription.
In addition, a small quantity of fish is caught in the wvicinity
of Cape Cuvier. What is Imown az the Shark Bay snapper fishery
doee not therefore exist within the Bay itself; but to the west
and north of the islands bounding ite

The block system used by the Fisheries Department for the
recording of fishermen's caetches divides the coastal waters into
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are4s measuring one degree of latltuda by one degree of longitude,.
Unfortunately, longitude 113 °FE Givides the Cape Inscriptiom area
into blocks 54 and 55 and fishermen cross back and forth operating
to the west and to the east of the line at randome It is therefore
impossible for a fisherman to specify the weight of snapper actually
caught in esach blocks. As a result, it has been found e cessary to
combine blocks 54 and 55 and refer to them as the Cape Inscription
areas In addrt:v_on, a fow fishermen have registered block 58 as the
fishing aree but when questioned have shown that they wers not - ¢
operating so far west. The figures for block 58 have, therefore,
been grouped with block 57 and called the Koks Island. ared.e

Snapper exist im large quancltle 5 within Shark Bay proper,
but the pounduge vaken by professional fishermen is small ¢ ompared
with the State’s total (1U% in 1959) and, in addition, the fishermen
working there reside at either Shark Bay or Carngrvon.. Block 55. .
covers a: large. portion of the Bay but the m jority. of . the gnapper:
taken from this area are caught duri ng the season at Cape. Inscrlptlon-

(8m% in 1959).

. Although the area over which snapper may be caught is
large, the specific patches are small and it is possible for a
fishermen to catch snapper in quantity on a particular patch while
another fisherman close by catches very little. Az a result, the
efficiency of a fisherman largely depends upom his ability to
locafoe the Var:s.ous ratche s within the fishing area.

(‘b) Operators
The majority of the vessels operating duri ng the snapper
season are freezer boats from Fremantle and during the 1960 season

they numbered 19, Two ice-boats, two freezer boats and eight
catcher~hoats operated from Geraldion.

(c) Period of Operation

In late May or early June snapper school im the various
areas described above. The ovarles are in ripening condition and
the fish ev1den’r.ly schooling preparatory to. spawning. It -is this
gtock on which the fishery operates. The boats move into the arsa
during the first weeks of June and, depending upon the success of
the season, remain there until late Auguwst. This fishery, operating
on schooling fish, is distinet from the small fishery. within the ‘
Bay which con’slnues during the whole of the year. on virtually
resgident stocks.
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(d) Pishing Methods

(1) Prior to 1559 =~ Hand-lining was the sole method
im use prior to 1959, A limo of vessels drifited over a series of
patches on a given ground and shapper were caught as each patch was
locateds As each vessel drifted away from the ground it moved %o
the top of the line and recommenced fishing. In this way each
vessel had the opportunity of fishing all patches, However, by
reason of the fact that each vessel drifted off the patches in
turn, there were considerable pericis during the day when a
particular vessel was not fishing, The estimated effective
Pishing time was about four hours a day.

(ii) 1959 and 1960 ~ The snapper—trap came into
prominence in 1959 and was again used in 1960, The trap is
circular in shape and masures about 4 feet in diameter and 20
inches in height (Fig 2). The frame is of mild steel and this
is covered by wire netting or locse link mesh netting. Although
this was the principal method im use, fishermen also used hand-
iines whilc waiting to pull their traps. However, this was very
much secondary to the main task of trap fishing. It is virtually
impossible for a fisherman to fish solely by hand-line where traps
are being operated because of the difficulty of drifting between
boats and buoys. 4 major differsnce be tween the hand-lining
method used prior to 1959 and trapping is that a fisherman is
able %o drop his traps and thus fish a precise positien. He may
then fish that area for as long as he wishes. It follows, then,
that the fishermom with the greatest knowledge of the snapper
patches is the most efficient. When hand~lining was the only
method in use; each fisherman had areasonable chance of drifting
over the te st patches whether the exact locality was known or not.
A further difference is that traps effectively fish for a full
eight hours a day.

The storage capacity of each boat controls the length of
time it remains on the snapper goounds. When a full leoad of fish
is obtained, the boat returns to =ilther Fremantle or Geraldtom to
off=load its catch. During the ssason a vessel may make fhur trips
although the average for 1960 was two to three.

ITT ~ ANNUAL PRODUCTION

The snapper season preductisom figures for the ysars 1952
to 1960 inclusive are set out in Table 4, and the increase in
production during 1959 and 1960 is most marked.
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Fig. 2. Plan and side view of snapper trap used in Western Australia.

(after “Fisheries Newsletter”)
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Table 4

Shark Bay Snapper Season Production Figures, June, July and August,

Percentage
Flock Bleck of State's
Yoar | Block A2 - Total Annual
5 and 55 | 57 and 58 e 8o
Production
1b. 1b, Lo o 1b,.
1952 | 148,853 231,826 22,089 302,768 LO
1953 | 32,253 | 471,039 171,313 674,605 57
195, | 73,858 | 460,3,0 | 259,042 793,240 61
1955 48,163 574, 040 432,666 1,054,869 76
1956 | 28,656 67%,799 329,767 | 1,032,222 73
1957 | 33,269 397,995 76,973 508, 237 60
1958 oy B 376,206 227,853 619,932 67
1959 50, 703 932,48% 681,131 P 8L
1960 B, 291 18,123 | 1,229,861 1,468,275 ! Not
; | Available

In 1959, the total number of vessels working durding the
snapper season was 3b, but this figure incdwled many smell catcher-
boats which did not contribute a great poundage to the overall pro-
duction. In faet there were 17 freezer-boats on the grounds and
they cought 81% of the total catch. It is unwise, therefore, to
‘attenpt an anslysis of the catch figures of previous years to
determine the catch-per-boat or catch-per-man. The resultant
figures would be unrsal. As mentioned azbove, it is the Treezer-
boats which constitute the fishing pressure, and it is their catch-
per-unit—effort data which are important. The catch per boat for
these vessels in 1959 was 79,658 1b. of snapper (round woight).

In 1960 therec wero 31 boats operating during the snapper

seagon, although 84% of the catch was caught by 21 freezer-boats.
The catch per freezer-boat was 58,933 1b,

IV - 1960 SEASON

() Durstion of Season

It is difficult to obtain accurate data on the movement of
vegsels, However, on & numbor of occasions it was possible to examine
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a ship's log and thus obtain very valusble informaetion with regard to
fishing detes and the number of fish @ ught on each day. From such
information it may be definitely stated that at least one vessel was
on the fighing grounds on June 1 and by the end of the first: week of
June there were three others. By mid-June most of the boats were on
the grounds. - ' I

~ By the end of July all the boats had vecated +he Cape
. Inscription area, although five still remained at Koks Island.
, These vessels fished during August and then returned to port,

(b) Catoh per day

There were 21 freezer-boats fishing for snapper during
the scason, and they e ught 84% of the total catch. These boats,
therefore, constituted the mes % important section of the snapper .
fleets Accurate information on actual fishing time was obtained
from ten of these vessels, and it is reasonable %o assume that this
information is representative of the flests. The catch-per—day data
is sot out in Table 2 and it is clear that the vessels on the
fishing grounds during the first two weeks of June obtained some
excellent catches. '

Table 2

Catch-per—day Date for Cape Inscription and Koks Island Areas.

— Ll ———

| Cape Inscription area Koks Island area
1960 ———— —_—
Momth Catch per No, of Catch per _No..of‘. _
day per vessels day per vessels: |
boat | concerned boat concerned
Trngets)] 1b.

June 1-~15H 5,200 L 3,000 3

June 16-30 1, 300 1 | 2,100 6
July 1,300 | 1 | 1,800 9 !
Lugust - . - ' 892 | 5 :

|

The catch-per—day data agree with the general comments of the
fishermen, viz., thet those fishermen who were on eithor of the %wo
major grounds early in the season obtained good catches but that later
the fishing in the Cape Insoription arsa wes very poor. In flact,. of
the 19 Fremantle vessels, 17 caught the major portion of their cateh in
the Koks Island area, including the western side of Bernier Island.
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(c) Lensth Frequencles

To allow ‘& comparison to be made between tho 1engths of
snapper caught by hand lines. and by traps, the ressarch vessel
"Lancelin" used both methods simultaneously. In addition, towsrds
the end of July some of the fishing boats combined trap and line
fishing and the opportunity was taken to obtain further msasure-—
ments of snapper caught by both methods. The results obtained
fron r.ve "Lancelin” and two commercial vessels has been ‘compounded
and get out in Tabie 3. -As the means of the two samples (27 3 and
26,5 in.) differ significantly at the 99% level, it seems as though
there may be & size selectivity by the trapplnb nethod compared with
hand-lining. The teble also shows that all the snapper %taken were
well above the minimum legal length of 11 inches. Throughout the
cowr se of the investigations many hundreds of snapper caught by the
fishermen were inspected, but no undersize fish were found,

Table 3

Length-frequencies of Sanpper Sample Caught by Trap
end Line at Koks Island area, 25.6.60 to 21.8.60,

Total | Fregquency
| Loreth } e e e
ne [ Trapped Fish Llne—caught FlBh
in,.
15 | 2 3
16 ' i &
Lk 3 =
i8 | 2 5
19 C 2 1
20. _— 1
21 3 1]
22 3 14
23 11 12
2k 15 22
J 25 23 23
26 29 27
27 27 36
28 47 39
29 53 38
30 39 26
31 20 13
32 10 5
33 1
2L 2 2
' Totall . | e e 20 o
Moan ' 2743 in, B 26.5 in
" Standard T e g T o
Deviation 3 3 in. 3.5 in.
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Length-frequencics of fish measured at Quoin Head, Surf
Point and Outer Bar are giver in Tables L and 5.

Length and Weight Frequencies of Snapper
Caught by Line et Quoin Head, 4.8.60.

Total Length | Frequency |Total Weight !Frequency
| in. i 1b, = |
1L 1 1 1
15 | e 2 i
16 ' 3 3 6
L7 2 b 7
18 _ 1 5 5
19 i 1 6 i
20 ' 2 73 6
21 L
22 8
23 3 4
24 { 6
25 2
26 1
Total ) e Dol ol A
Mean J 20,7 in | Mean 4.5 1b.
Standard Standard |
Deviation _ 363 in, | Deviation | 1.7 1b.
Table 5

Length and Weight Freguencies of Snapper Caught by Line
at Surf Point and Outer Bar, 4.8.,1960 to 5.8.1960

Total Longth | Frequency |Total Weight | Frequency
T T | [

16 1 3 1

17 - I 1

13 - 5 11

19 - 6 11

20 3 7 5

21 5 8 11

22 9 9 1

23 10 10 2

2l 6

25 3

26 3

27 2

26 1
Total L3 Total | Hens 4
Mean 23 in. Mean 6.5 11,
Standard Standard
Dovistion | 1.8 in. Doviation | 1.6 lb.




A small number of fish were caught in the vicinity ¢f Peron
Peninsular snd Sunday Island, Shark Bay, and the lsngth-frequencies
are set out in Table 6, together with snapper measured during a
tagging programme in Useless Inlet in July, 1954. Although it is
not suggested that the measurements in Table 6 represent the majority
of the snapper within Shark Bay, they do show that fish measuring
less than the minimum legal length exist in these waters.

Léhgth Frequencies of Snapper Caught by Line at Sunday
Island, Peron Peninsuler and Useless Inlet, 16.8,1960
to 2.9- 1960, 16-70195}4- to 22l70195ll-o

Total Length | Frequency
in.
7 15
8 52
9 55
10 37
11 22
12 8
13 6
1 6
Total 201
Mean 9.4 in.
Standard
Deviation 1.6 in.

(&) Weight Fregquencies.

Wolght~freguencies of the fish examined are given in
Tables 4, 5 and 7. Also, the logs of threse vessels recorded the
actual number of snapper caught on each day. It was poasible,
therefore, to calculate the average weight of the fish caught
during each trip as the total weight of the fish placed in the
mainland cold storage ot Frementle or Geraldton was recorded.
The average weights (in pounds round weight) for seven trips
were gs follows:- 8.1, 8.2, 8.5, 9.2, 9.5, 9.5, and 10.2 lb.
It is interesting to note that when a fisherman refers to a
small snapper he means a fish of about 2 to 3 1b., weight which
measures approximately 16 inches in total length,
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Table 7

Whigﬁt Frequencies of Snapper Caught by Trap and
Line at Koks Island Area, 25.6.60 to 21,8,60

Whole i Frequency
‘ e
Weight | prgoped Fish | Line-ceught Fish
1b, e e e e ey
H i — ll-
2 F 7 5
3 3 L
4 L 5
5 10 15
6 12 21
i 2k 21
8 27 25
9 25 29
10 19 26
11 21 15
12 16 22
13 12 6
14 L 6
15 2 -
16 2 i
17 = 13
Total 1 198 206
Mean 8n9 1ba 8.1[- lb.
Standard
Deviation co S S !

(e) Weather

fonsistent winds from the south—east were experienced during
June, July and August. According to the fishermen there was more ine-
oclement weather then in previous years and scuth-easterly winds dlew
for days on end., As the Turile Bay anchorage is suitable enly when
the weather is from the south-west to south~south-east, it was diffi-
oult to work the Cape Inscription arca. It may have been partly for
this reason that there were so few boats working. that ground.

V - TRAP-FISHING

There is no general agreement amonggt fishermen and others
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with rcespect to the offcct of trap—-fishing. The various argumcnus

for and against the techniquo arc 1listed below teogether with commonbts.
Of the 19 boat skippers infervicwed, 12 were in faveur of’ the wo of
traps and 7 wore against thom.

(&) Points in favour of ftraps.

(1) Efficicncy - Trap-~fishing, whon snapper arc abundant,
15 more officiont than lino-fishing. An oxccllont daily catch by mcans
of line is about 300 fish, whorcas onc vessel cought about 1,000 by
trapping during cne day early in Junc. Anotler vosscl caught 700 fish
in a day and catches of over 300 werc comnon. One vegsel overaged
mere than 300 snapper o day during her first trip and just under 300
a day during the next trip. However, as the seson progressed the
traps caught very much lses and many fishermen were forecd to use -
hand-1incs as woll as traps. By exporionco, the fishermen found that
the traps wore most officiont when fish were apparently abundant but,
as the scason progressed and preosumably the pepulation becamc less
dense, linc~fishing became of cqual value. The number of snappor
caught by ono boat on July 2 and 25, 1960 was 131 by trapping and
143 by line--fishing.

Trap-fishing is also more efficicnt in anothor sonse.
Traps have an offcctive fishing time of about 8 hours a day as
agninat Iines whiich have about ! hours a day only.

(1) Accuracy of fish pogitiom -~ This is closcly linkod
with efficiency. A fisherman with an accurate knowledgce of the local
snapper patches is ablo to place his traps on the best fishing grounds.
On the other hand, becausc of tho relative smallness of the patches,
the fishorman without acouratc sightings may continually cbtain poor
catchess, To the expericenced fishermen with local kmowlcdge this
aspeet iz definitely a polnt in favour of trap-fishing.

(v) Poiuts against the use of traps.

(i) UWumbcr of Tfish cought -~ It Ins boon suggested that
traps arc Soe officicnt and that as o conscquence the grounds will
be depleted through overfishing. Without any knowledge of past or
prescent fishing pressure, in terms of the proportion of the pepula—
tion caught, it is impossible to say whother the fishing mortal ity
in 1959 and 1960 was dangerously high. As a conscquence it is not
possible to postulate future cventbs.

(ii) Size of fish caught =~ A report on Fishories
Dopartment file 12&7&8 indicates that undersisze snappor have
been trapped in the vicinity of Bouth Passage, Shark Boy.
There is little doubt that traps, set on a pateh irhabited by
small fish, will catca small fish. However, the problem docs
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not arise on the recognised “seascnal" grounds as 2ll the fish taken
are well sbove the minimum legal size (Section IVO).

(i1i) Damage o habitat. - Ths traps arec dropped on the
various patchos and pulled to the surface about every 15 ninutes.
They often have pieces of coral attached to the wire meshes and
there is no doubt that the habitat suffers some damsge, However,
it is impossible to gauge the extent of the damage, or its effect
on the- snapper pepulation. It must be reomembered that many methods
of flshing alter the sea-bed in some wonner,

(iv) Continued fishing by lost traps -~ It is common Ffor
a trap to become snagged on the rocks and be lost to the fisherman,
It is possible that these traps continue to fish with a self-baiting
nmechenism and hence destroy fish, although the crew of "Lancelin"
found that fish was o poor bait compared with crayfish heads. However,
the snapper caught during the season are those which have schooled
prior to spawning; the ssason lasts for sbout three months only,
and then the fish disperse. If traps are lost and continue to
destroy fish, their cffective fishing time on a concentrated school
of figh would be until the end of the schooling season only. In
addition, it may be urfm.ad that the lost traps simply add an additional
predator (of which therc are mary) to the fish population, A further
point in this conncction is the length of time the lost trap remains
before it eithsr rusts and ceasses to be a trap or becomes encrusted
with coral, Information is not available on these aspects.

(V) Bruised Fish - ¥Fish caught in traps are often bruised
on the nape and snoube  in : addition, it is common for bedy scales to
be missing and after the fish have been frozen and thawed, thesze scaled
arcas show up as brulses. If a trapped fish is placed on ice inatecad
of being frozen, the bruised area becomes noticeable very much more
guickly and thus iv is wvery difficult for an ice-boat to use tiraps,.
During the 1960 season, one ice-boat did gse this method.of fishing
but the. crow pulled thelr traps regularly overy 10 4o 15 ninutes and
hence avoided much bruising. It appears, thorefore, that bruibing
rcally boeconmes a ;?L;E«“ oily i the traps arc 1Bft in the wator for
long periods of timc.

VI - BISCUSSTION

There are twe main points to be considered. TFirstly, was
the 1960 season a failure and, secondly, what are the possiblo future
effects of trap~fishing?

The 1960 Shari Bay snapper season produced 1,468,275 1b,
of snapper, which is the second highest cateh on record. This
figure is 88% of the record catch taken in 1959 and exceeds the
best hand-line catch (1955) by 3%%. The 1956 production was



Snapper trap used in Western Australia

L.F.B. ““Lady of Fatima'" hauling Snapper trap
at Shark Bay

. {photos courtesy “W.A. Newspapars®)
B2884/4/64—250



approximately tho same os 1955 but in each of the two years immediately
following production decreased to about one-half of the 1955 figure
(Table 1). The departmental stetistics do not show a significant fall
in the number of boats fishing during 1957 and 1958, and it is there—
fore reascnabls to assume that there was a decrease in the number of
fish available to the fishermen, With the knowledge tha®t this type
of fluctuation has taken place in provious years it is unrcasonable

to suggest that the 1960 secason was a failure, It is true that the
season was short and most of the boats had left the jrounds by the
end of July, but in that time 1.3L million pounds of snapper had been
caught, This was higher than the catch st the same date in 1959

(1.26 million pounds), The scascn, thorefore, although finishing
carly, and although the catch per freczer-boat was lower than in

1959, can by no means be considored o failure.

The second question to be congidered is the possible
futvre effects of ftrap—fishing.

Zvidence on fishing mortality is not available and con-
sequently it is impossible to pestulate the effect of increased
production. However, it seems incredible that the present fishing
intensity would cause wortality by fishing to rise to 2 dangerously
high levei, although consideration should be given to the collsction
of more detailed statistical data to allew the effect of increased
fishing pressure to be determined in future yeoars.

Hodern fisheries scientists are still debating whether or
not a fish should be allowed %o spawn before it is caught. The effect,
therefore, of taking undersize fish is open to considerable doubt.

The problem does not howiver present itself on the seascnal grounds

as the fish caught by means of traps are ell of larze size (Table B
In fact, in the sample taken, the average length of snapper caught by
trapping was larger than those caught by line, In eddition, during

the course of the investigotion, many hundreds of snapper were examined
but not one was found to be 1ess than the minimum e gal length. On _
the other hend, Table 6 shavs thet undersize snapper do oxist within
shark Bay-and they mey, prosumably, be trapped. They may gqually

woll be caught by hand~line. But there is anotl®r consideration with
regard to the snapper within Shark Bay. Complaints have been received.
indicating that crayfishermen have set traps to the east of Dirk
Hertog Island for the express purpose of using the snapper caught in
then to bait their craypots, which are set to the west of the Island.
Of recesgsity, the traps are lef't for long periods of time. This results
in the death of many fish, most of which arc very close to the minimum
legal length., It seems that traps used in this manner could kill
undersize fish and that there is a case for considoring the banning

of traps in this area. In addition, the Shark Bay fishermen are

meinly concerned with catching whiting and it is unlikely that such

a ban would impose hardship on them.
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The snapper habitat is damaged by the treps and anchor
chains as invariably pieces of coral are adhering to them when
pulled to the surface., However, it is impossible to assess the
extent of this damage or the effect on the schooling snapper. It
has been suggested that, as a result of the damage, the snapper
will not school on their old patches and that the Ffishing will
deteriorate as a consequence. The extremely poor production in
the Cape Inscription ares during the 1960 season has been cited
as an example of the result of trap~fishing. However, 0,68
million pounds of snapper were caught in the Koks Island area
in 1959, mainly by traps, and in 1960 production was almost
doubleds It is difficult, thorefore, to explain the various
fluctuations which occur, but it is doubtful whether we have
sufficient informetion available to postulate that the habitat
damage will really cause the fish to avoid their favourite
schooling patches.

The function of the Department is to manage the
various fisheries to engure a stable or expanding industry.
As the effiiciency of fishing methods improves, 1t is undoubt-
edly the Department's duty to consider the new techniques and
their possible effect on the fishery. However, more efficient
methods, with resultant increased catches, are ecomomically of
great importance to the fishermon, and the Department must be in
possession of sound evidence before improved technigues are banned,

Sufficient cvidence is not available to support the general
banning of snapper traps as a fishing technique. However, it is
recommended that the collection of statistical data relating to
the snapper season be intensified. Length~frequency data, more
precise catch-per—effort and area data, as well as total productiomn,
should be obtained. This information would allow periodic appraisals
from a statistical viewpoint, although bioclogical kneowledge would
gtill be lacking. Tc prevent the destruction of borderline snapper,
1.4, fish at just about the legal minimum length, it is further
recommended that the use of traps be banned to the east of Dirk
Hartog Island, The boundaries suggested are the eastern shoreline
of Dirk Hartog Islend from Surf Point to Cape Levillain, a line
from Cape Levillain to Grecnough Point on the mainland, the main-
lend shareline from Greenough Point to Steep Point (South Passage)
and a line from Stecp Point to Surf Point, The boundaries encompass
all the waters of Shark Bay south of a line drawn from Cape
Levillain to Greencugh Point (Fig. :)a

a '-_I:_'n i I,i —

1« The 1960 snapper season was not a failure.
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Sufficient evidence is not awvailable to warrant the
genersl banning of shapper traps.

It is recommended that the collection of statistical
deta releting to future snapper seasons be intensified.

It is recommended that the waters of Shark Bay south
of & line drawn from Cape Levillain to Greenough Point
be closed to the use of snappor traps.

(B.K. Bowen)
RESEARCH OFFICER.






