Off-Season Trial Of Artificial Rock L obster
Baits

N. Caputi
R. Stevens

D. Christianopoulos
D. McCoy

O

FISHERIES

WESTERN AUSTRALIA

©

FISHERIES
RESEARCH &
DEVELOPMENT
CORPORATION
|



PROJECT No. 99/372



Off-Season Trial Of Artificial Rock L obster
Baits

N. Caputi*
R. Stevens’

D. Christianopoulos
D. McCoy*

"Western Austrdlian Marine Research Laboratories, Department of
Fisheries, PO Box 20, North Beach WA 6920, Austraia

WA Fishing Industry Council, PO Box 55, Mt Hawthorn WA 6915,
Audrdia

IBSN 0 7309 8435 4

December 2001
Department of Fisheries (Western Australia)

PROJECT No. 99/372



99/372 Off season trial of artificial rock lobster baits

PRINCIPAL INVESTIGATOR: Dr. Nick Caputi

ADDRESS: Western Australian Marine Research Laboratories
Department of Fisheries (WA)
PO Box 20

North Beach WA 6020
Telephone: 08 9246 8459  Fax: 08 9447 3062
Email: ncaputi @fish.wa.gov.au

OBJECTIVES

1. To conduct gatisticaly valid trials of three artificia rock lobster baits before the start of
the 1999/2000 season.

2. To communicate the results of the trids to the industry before the start of the 1999/2000
Season.

NON TECHNICAL SUMMARY::

OUTCOMESACHIEVED

These project results have enabled the bait manufacturers and industry to evauate the catch
rates achieved by the artificid baits used alone and in combination with fish compared to the
catch rates achieved from pots with the most commonly used baits of fish done and fish and
cowhide.

The two objectives of this project were successfully completed with the datigicaly vdid
trids of the three atificid baits having been conducted and the prdiminary results being
disseminated to industry before the start of the 1999/2000 season on the WA rock lobster
coadtd tour.

The results indicated that the catch rates for undersize, legd Sze and combined rock
lobsters, for dl of the artificid baits done, were sgnificantly lower than the catch rates for
the two control baits of fish done and the fish plus cowhide bait by at least 26%. Hencethe
atificia baits do not appear suitable as stand alone baits without further development.

However, the caich rates for the artificid baits, particularly the baits provided by Ocean

Baits and Aqua Feeds, when combined with fish bait are generdly smilar to the catch rates
for the fish bait done and the fish plus hide bait. The catch rates of fish with artificia baits
generdly performed better in Lancdin than in Leeman which indicates that further testing in
different areas may be warranted. However, the cost of using the artificid baits as an

dternative to hides was generdly higher in this experiment as the atificid bats were
replaced at each pot lift whereas the hide was replaced after aweek.
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BACKGROUND

There has been increasing interest in the use of artificid baits for the capture of western rock
lobster. The pressure to reduce the level of imported bait (currently about 15,000MT pa)
resulting from the incidents of pilchard deaths in 1995 and 1999, the need to reduce or
eliminate the use of cowhide, and the desire to reduce disposal costs of bait cartons have
generated an initiative by industry to search for a viable dterndive to frozen fish baits and
cowhide.

Jones and Gibson (1997) stated that the usage of imported bait was gpproximately 10,000 t
per aanum in the early 1990's, which was vaued a about $12 million in 1994-95 and
supplied about 65-70% of the rock |obster bait market.

Cowhide has traditiondly been used as “holding bait” (a bait not easily consumed or dispersed
thereby keeping the lobgters in the pots), and lobsters actively feed on them. Approximately
haf of the western rock lobster catch is processed in whole form (whole cooked and whole
raw) on the day of capture. Consequently, there is a red risk of mammaian materid, in the
form of indigestible hair, being found in the gut of processed lobgter.

Lobster exporters are concerned that such findings could damage markets, especidly the
relaively new European market, and therefore it is in the industry’s interest to be able to
assure the market that the risk has been minimized, or obviated.

At a FRDC sponsored workshop held in Perth in May 1999, it was recognized that work on
the development and testing of baits should continue. Industry participants were aso strongly
of the view that atrid of the baits currently on offer would be very desrable. The trids were
conducted pre-season so that, if successful, manufacturers could produce such baitsin time for
the 1999-2000 season, starting on 15" November 1999.

NEED

There was a heed to conduct trids of commercidly available rock |obster baits:

a) To demondrate that the industry is cognizant of the desire to reduce the dependence on
imported frozen fish for bait.

b) To determineif aviable dternative to hides could be found.

¢) To undertake trids wdl in time for the gat of the season so tha manufacturers of
successfully trialed baits could produce bait to meet the expected demand at the start of
the season.

OBJECTIVES

1. To conduct statigticaly valid triads of three artificid rock lobster baits before the start of the
1999/2000 season.

2. To communicate the results of the trids to the industry before the start of the 1999/2000
Season.



METHODS
Sampling

Two commercid rock lobster vessels and crew were chartered; one vessel in the north coastal
zone of the fishery (Leeman) and the other in the south coastd zone of the fishery (Lancdlin).
Each vessdl used the standard commercid three escape gap batten rock lobster pots.

The three different bait replacements on tria were:
a) afish bat subgtitute provided by Ocean Baits Austrdia (Ocean)
b) adry bait provided by Aqua Feeds Audrdia (Aqua)
c) adry, pathogenfree bait from another organization (referred to as Bait X).

The three baits were tested as an attractant in their own right and dso as “holding baits’

replacing the use of cowhide as a complement to the fish bait. The baits were tested against
the industry stlandards (controls) of fish only and fish plus cowhide bait combinaions. The Bait
X formula was dtered for pot lifts after the 15" August due to problems with the origind
formula

A review of the commercid logbook voluntary programme data was undertaken for the years
1991/92 to 1997/98 to verify the proposed control baits as the industry standards. The
review showed fishermen used fish or the combination of fish with hides and in the pag, fish
with hocks. Kahawa or Audradian Samon Arripis truttaceus were used as the contral fish
bait and frozen cowhide used as the control holding bait. The Augtrdian sdlmon was obtained
frozen whole and cut in haf and two pieces were used as the control fish bait and one piece
used if with aholding bait.

Combinations of the attractants and holding baits were tested over 1, 2, and 3 day soak times
(Table 1). The use of the artificid baits as an attractant only was not tested for the three day
soak time as multiple day pulls are generdly baited with combinations of atractant and holding
batsi.e fish plushide.

After consultation with the fishermen it was agreed that the multiple day pull trids should be
conducted in deeper waters. During the season, 2 and 3 day puls manly occur in degper
water (>15 fathoms) with fishermen believing that in the shadlow depths lobgters tend to
escape from pots. Therefore 1 day pulls were conducted in shdlow waters (<10 fathoms) at
both stes and multiple day pulls were conducted in deeper waters (10-20 fathoms) at both
gtes.

In the event of serious disruption due to wesether, the trids were to be suspended, and
restarted when the westher allowed.



Tablel: Combination of bait types and soak times that were tested.

Bait Type 1 Day Pull 2 Day Pull 3 Day Pull
Experimental Treatments (<10fm) (10 - 20fm) (10-20fm)
Salmon (Fish) X X

Ocean Baits Australia (Ocean) X X

Aqua Feeds Audtralia (Aqua) X X

Bait X X X

Fish + Hide X X X
Fish + Ocean X X X

Fish + Aqua X X X
Fish + Bait X X X X

The trids were conducted for 14 days over the new moon period (6 - 19" August 1999) in
addition to the pot soaking period which were 6 days prior to the first bating day. The
sampling involved dividing 128 pots into 3 sets of gear. There were 32 pots scheduled for 1
day pullsi.e. 4 replicates of the 8 treatments; 56 pots scheduled for 2 day pulls;, and 40 pots
scheduled for 3 day pulls. The 2 day pull pots represented 7 replicates of the 8 treatments
and the 3 day pull pots conssted of 10 replicates of each of the 4 treatments (Table 1). The
bait trestments within each set of replicate pots were randomized prior to the commencement
of the tria and the format repeated on each baiting. This represented 48, 42 and 40 replicates
of each bait type for the 1, 2 and 3 day pulls a each site (Table 2).

Pots were moved to new ground within the same depth category after each day. The precise
location of each pot was left to the discretion of the skipper so that the trid would reflect
norma commercid fishing operations.

Quantities for each of the bait types were chosen to be cost-consstent with commercia rock
lobster operations at approximately $2.00/potlift. Australian saimon is about $1.50/kg and
cowhide is about $0.70/kg. The fish only control pots contained about 1-1.5kg/pot ($1.50-
$2.25). The fish and hide control pots used approx. 0.75-1kg of fish ($1.12-$1.50) and 0.5-
1kg of hide ($0.35-$0.70) per pot. In order to test baits as a complement to the fish bait as
well as a stand aone bait, dl experimental baits were manufactured and supplied for thetrid in
quantities equd to hdf the average commercia pot lift cogt, i.e. $1.00. For the stand-aone
trestments, artificid bait to the vaue of $2.00 was used in each pot. In the fish plus atificid
bait treetments, artificid bait to the vaue of $1.00 was added to the pots together with 0.75-
1kg fish.

As commercid fishermen keep hides in pots for up to several weeks dependent upon catch
rates, the hide was soaked for conditioning prior to the survey’s commencement on 30 July
1999 and was topped up with additiona hide on 11 August 1999. The artificid baits were
changed &t each pot lift.



Table2:  Quantities of baitsused in thetrid.

Bait Type 1DayPull 2DayPull 3DayPull Total Baits
Experimental Treatments Redlictes Replicates  Replicates
Salmon (Fish)~1-1.5kg/pot 9% 84 180x 15kgaf HH
Ocean Baits Australia (Ocean) 9% 84 180x kg hrick of Ooeen (Attracting)
Aqua Feeds Australia (Aqua) 9% 84 180x 3(450gm) blocksof Aqua
Bait X 9% 84 180x 3typel +3typell dscs
~Rworthof dscsof Bait X
Fish + Hide % 84 80 200x 1kgASH+280x IkgHIDE
Fish + Ocean 9% 84 80 200x IkgHH+
260 1kg brick of Ooeen (Hdlding
Fish + Aqua 9% 84 80 20x1kgHSH+
260x 2 (4500m) blodksof Aaue
Fish + Bait X 9% A 80 200x kg HSH +260x 3typell dscs
~$lworth of discsof Bait X

The bait manufacturers agreed that on rebaiting if there is il bait remaining then it should be
left in the pot when the new bait was added. Bait X was provided as two types of baits, an
attractant (type 1) and a holding bait (type 2). It was agreed that the holding baits would be
used in the trestments containing fish. In the stand done trid, half the bait was to be attractant
(type 1) and haf holding (type 2). Bait X was used in the trid with three 100-150 gm “discs’
a a$l bait cogt. In the holding trestments there were three type 2 “discs’ dong with the fish
and in the stand done trid there were three type 1 “discs’ and three type 2 “discs’.

All lobgters captured were measured (to nearest mm) and sexed from each individua pot.
Environmenta details including bottom water temperature and swell height were recorded on a
daily basis. Presence of lobster predators including octopus, cuttlefish and fish or evidence of
their presence, e.g. dead or predated lobsters, was recorded for each pot pull as well as any
damage to the pot which may have affected the catch rate.

Data Andyss

A vdidation of the data from the tria was conducted. Pots with structural damage that may
have influenced the catch rates for that day were omitted from the analyss.

An ANOVA was undertaken on the catch rate of rock lobster by the different bait types and
the actua day puls in both Lancelin and Leeman for one, two and three planned day pulls.
The planned day pulls were not always the same as the actud day pulls as the schedule was
affected by the weather. The catch rates were log transformed to take into account the
skewness in the distribution of catch rates.

The catch rates of undersize, legd-sze and dl rock lobsters were examined. There were
insufficient numbers of mature femaes caught to enable avalid comparison of the bait types for
this category of rock lobsters.

The cdculation of the catch rates for Bait X baits was later divided into two different time
periods to test the effect of the change in the formula. The change over to the new formula



occurred on the 15" August for the one and two day pulls and then on the 16™ August for
three day pulls.

Where the ANOVA showed a sgnificant difference in bait types, paired comparisons of the
catch rates of each par of baits in the two locations and day pulls was undertaken using
Tukey's Test to determine the significant difference between the catch rates (Wdpole &
Myers, 1993).

Results and Discussion

The ANOVA on the log transformed catch rates of al rock lobsters per pot for the different
bait types showed a very sgnificant difference between the 8 bait types for 1 and 2 day pull

types in both Lancein and Leeman (Tables 3 and 4). However there was no significant
difference between the four bait types (fish plus trestment bait) used in the three day pull

(Table 3 and 4). As some days of fishing were missed there were some day pulls which were
different from those planned, however, these did not generdly show a sgnificant difference in
catch rates (Tables 3 and 4).

Table3: ANOVA of catch rate of al rock lobsters for Lancelin by day pull type (DP Type).

DP Type Source DF  Sum of Squares Mean Square Pr>F

1 Bait 7 117.3585 16.7655 0.0001
Actud day pull 1 0.0481 0.0481 0.7840
Error 368 235.1137 0.6389

2 Bait 7 51.0557 7.2937 0.0001
Actud day pull 1 4.4339 4.4339 0.0166
Error 318 243.2013 0.7648

3 Bait 3 1.0734 0.3578 0.6935
Actua day pull 1 1.4356 1.4356 0.1639
Error 153 112.2616 0.7337

Table4: ANOVA of catch rate of al rock lobsters for Leeman by day pull type (DP Type).

DP Type Source DF Sum of Squares Mean Square Pr>F

1 Bait 7 80.4675 11.4954 0.0001
Actud day pull 1 0.2418 0.2418 0.5441
Error 369 241.9518 0.6557

2 Bait 7 40.6432 5.8062 0.0001
Actud day pull 1 0.8100 0.8100 0.2375
Error 321 185.6283 0.5783

3 Bait 3 2.8938 0.9646 0.2428
Actud day pull 1 51224 51224 0.0070
Error 150 102.7805 0.6852

The sgnificant difference in catch rates for Lancdin in the 1 day pull trid for the different bait
types was due to the artificia baits used adone having alower caich rate than the fish alone and
the fish with other baits (Figure 1). The lowest catch rate for Lancelin in the one day pulls was
the Bait X only bait. The a posteriori tests confirmed that there was no sgnificant difference
between the Fish plus artificia baits and the contral baits, fish plus hide and fish done.

For the 2 day pull trid in Lancdin the catch rates associated with fish plus ether hide,
Aquafeed or Ocean baits performed better than the artificia baits used done (Figure 2). Bait
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X again performed poorly. The 3 day pull trid resulted in Smilar catch rates between the fish
plus hide and the fish and three proposed holding bait types (Figure 3).

The Leeman 1 day pull trid showed asmilar result to the Lancdin trid, with the three artificid
bats having a lower catch rate than the fish only bait (Figure 4) and this was confirmed by the
a posteriori tets. The fish plus holding bait had asmilar catch rate to the fish only bait for the
1 day pull (Figure 4).

The three atificid baits used done again performed poorly in the Leeman 2 day pull trid with
no ggnificant difference between the other baits (Figure 5). While there was no sgnificant
difference in the baits used in the 3 day pull trid in Leeman, the fish plus hide baited pots had a
much higher catch rate than pots baited with fish and artificid baits (Figure 6). Due to bad
westher, this 3 day pull trid aso included some 4 day pulls and the catch rate was low for this
day compared to the catch rates of the 3 day pulls (Table 4), particularly for pots with atificid
bats. Thisresult differed from the 3 day pull trid at Lancelin which showed smilar catch rates
amongd dl the bait types.

The ANOVA for catch rates of undersize and lega size rock lobsters showed a smilar result
and thisisreflected in the Figures 1 to 6.
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Figure 1: Catch rate (with 1 standard error shown) of undersize, legal size and combined per bait type.
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Figure2: Catch rate (with 1 standard error shown) of undersize, legal sizeand combined per bait type.
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Figure 3: Catch rate (with 1 standard error shown) of undersize, legal size and combined per bait type.



Leeman (1 day pull)
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Figure4: Catch rate (with 1 standard error shown) of undersize, legal size and combined per bait type.
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Figure5: Catch rate (with 1 standard error shown) of undersize, legal size and combined per bait type.



Leeman (3 day pull)
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Figure 6: Catch rate (with 1 standard error shown) of undersize, legal sizeand combined per bait type.

Table5: Mean number of total rock lobster caught per pot in the period before the Bait X
formula was changed (period one) and the period after(period two).

Period One Period Two
Bait X Only Fish Only Bait X Only Fish Only
Lancdin 1 day pull 0.19 8.34 181 8.00
2day pulls 0.11 4.64 0.29 157
Leeman 1 day pull 031 6.47 144 6.27
2day pulls  0.89 4.86 1.07 321

Table6: Mean number of total western rock lobster caught per pot in the period before the
Bait X formula was changed (period one) and the period after (period two).

Period One Period Two
Fish + Bait X Fish+ Hide Fish + Bait X Fsh+ Hide
Lancdin 1 day pull 6.78 9.19 6.44 7.75
2day pulls 246 4.96 143 4.29
3day pulls 3.17 3.50 1.20 2.30
Leeman 1day pull 5.97 4.22 3.75 7.50
2day pulls 275 471 179 5.50
3day pulls 1.97 2.57 3.00 7.70

The formula of Bait X was changed during the trid and a comparison of the catch rates shows
that it improved after the change over for the trids when used done but was gtill wel below
the catch rate of the control bait of fish only (Table 5). However the comparison of the catch
rate of the Bait X used as a holding bait with fish showed a decline in catch rate after the
changeover and was generaly lower than the control bait of Fish plus Hide (Table 6).



It was observed that there were no remnants of Bait X remaining when the pots were pulled,
especidly for the 2 or 3 day pulls. There was only a dight improvement after this bait was
changed during the experiment. The Aquafeed and Ocean bait often had remnants after 1 day
pulls with the Aquafeed bait often having some remnants after three days.

This experiment was conducted in August and the environmenta conditions were typicad of
winter conditions and what would be expected towards the end of the rock lobster season in
June. The weather pattern during the experiment conssted of cold fronts with strong westerly
winds and swells with light winds for the days between the fronts. The water temperature
range was 16.7 to 19.1°C in Leeman and 17.5 to 20.0°C in Lancdlin.

A total of 34% of pots contained evidence of octopus when pulled (Table 7). Evidence of
octopus comprises of one or more octopus found in the pot, one or more dead rock |obster
found in the pot or a combination of these. There is not sufficient data of evidence of octopus
to asessif thereisamgor differencein the atraction of octopus by the bait types.

Table7: Percentage of pots pulled that contained octopus, or evidence of octopus, by bait

type.

Bait No. Pots No. Pots With Octopus %

Fish Only 175 3 1.71%
Agua Only 178 5 2.81%
Bait X Only 176 0 0.00%
Ocean Only 176 7 3.98%
Fish & Hide 256 9 3.52%
Fish & Aqua 253 15 5.93%
Fish & Bait X 257 12 4.67%
Fish & Ocean 254 9 3.54%

Preliminary results were provided to rock lobster fishermen in WA during the annua series of
meetings a five locations throughout the fishery, viz. Gerddton, Dongara, Jurien, Ledge Point
and Fremantle, during September 1999 before the start of the 1999/2000 season.

Benefits

The direct beneficiaries will be the western rock lobster fishermen in Western Audrdia. If
frozen bait is eventualy replaced as a result of this project, there is a quantifiable saving of $4
million in storage cogts. If imported bait is likewise replaced, there is a quantifiable foreign
exchange saving of about $15 million. Intangible benefits include the reduction in packaging
disposal costs, and the positive impact of reducing the risk of bovine materia in rock lobster
sold oversess.

Further Development

The atificid baits, when used as an dternative to hide, generdly had Smilar catch rates and is
worthy of further testing by industry in order to move away from the use of hides. There were
some differences in the catch rates of the bait types between the two areas examined,

indicating that further testing in different regions is warranted. There would aso need to be
further testing to be done at different times of the year. Further refinement of the artificid baits
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are required if they are to successtully replace fish as a stand-aone attractant for rock
lobsters.

Conclusions

The two objectives of this project were successfully completed with the satisticaly vaid trids
of the three artificid baits having been conducted and the results being disseminated to industry
before the start of the 1999/2000 season.

The research survey approach adopted to test baits appears to be the most appropriate
method with the pots with different baits being set next to each other. This enabled a
comparison of the effectiveness of bats as other factors affecting catch rates such as
environmental conditions and location were Smilar.

The results indicate that the catch rates for undersize, legal sze and combined rock lobsters,
for dl of the artificiad baits done, are generaly lower than the catch rates for the two control
bats of fish done and the fish plus cowhide bait. Hence the atificia baits do not appear
suitable as stand done baits without further development. However, the catch rates for the
atificid bats, particularly Ocean Bat and Aqua Feed, when combined with fish bait are
generdly smilar to the catch rates for the Fish bait done and the Fish plus Hide bait. The
cach rates of fish with artificid baits generdly performed better in Lancdin than in Leeman
indicating that further testing in different areas may be warranted. However, the cost of using
the artificid bats as an dterndive to hides was generdly higher in this experiment as the
artificia baits were replaced at each pot lift whereas the hide was replaced after aweek.
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