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** Center for Shark Research, Mote Marine Laboratory, 1600 Ken Thompson Parkway, Sarasota Florida 34236 USA

Abstract

Catch composition data were collected from Western Australia’s temperate demersal gillnet 
and demersal longline fisheries, between Eucla and Geraldton, over a five-year period from 
July 1994 to June 1999. Results were compared to Department of Fisheries catch records 
compiled from fishers’ monthly catch returns. Discarded bycatch of several species was 
estimated by bootstrapping their observed catch rates.  Dusky shark, Carcharhinus obscurus, 
gummy shark, Mustelus antarcticus, whiskery shark, Furgaleus macki, and Port Jackson shark, 
Heterodontus portusjacksoni, were identified as the main components of the fisheries’ catch, 
however, catches were found to vary regionally. School shark, Galeorhinus galeus, dogfish 
of the family Squalidae and the sandbar shark, Carcharhinus plumbeus, were regionally 
important in the south-east, mid-southern and west coast regions, respectively. Teleosts 
comprised between 5.4% and 16.6% of the total demersal gillnet and longline catch, with 
Buffalo bream, Kyphosus cornelii, West Australian Dhufish, Glaucosoma hebraicum and 
dusky morwong, Dactylophora nigricans identified as the main components of the teleost 
catch. Estimating catches from research catch per unit effort data indicated that catches of 
secondary elasmobranch species may have been underreported in commercial fishing returns. 
Records of non-fish bycatch were also compiled from observer data. The rates of capture of 
non-fish bycatch were low in all regions, with an overall occurrence of less than one capture 
per 1,000 kilometre gillnet hours.

1.0    Introduction

1.1 History

Commercial shark-fishing began in Western Australia in 1941 with a single boat using 
demersal longlines in the Leschenault Inlet to catch, primarily, gummy sharks, Mustelus 
antarcticus. In the same year, other vessels began fishing in the inlet and adjacent offshore 
waters and by 1942, there were 6 shark-fishing boats operating around the south-western 
port of Bunbury. During the late 1940s and early 1950s the shark fishery expanded to other 
ports including Albany, Fremantle and Geraldton and despite remaining a largely part time 
occupation for most fishers, shark-fishing effort increased steadily as more operators entered 
the fishery.

Throughout the 1960s, the shark fishery gradually moved further offshore and demersally set 
multifilament gillnets gradually replaced longlines as the preferred fishing method. By 1965 
the catch of shark had exceeded 300 tonnes yr-1 (Figure 1). Catches rose steadily throughout 
the late 1960s, until in the early 1970s, public concern over the level of mercury in shark 
flesh contributed to a dramatic decrease in demand for shark and catches declined sharply 
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(Heald, 1987; Simpfendorfer and Donohue, 1998). Following research carried out by the 
Fisheries Department of Western Australia, the WA Health Department introduced regulations 
in 1974 prohibiting the sale of shark flesh with mercury concentrations in excess of 0.5 parts 
per million (Hancock and Edmonds, 1977) and consumer confidence gradually returned. 
As the markets for shark flesh began to recover and the introduction of new management 
regulations restricted access to other fisheries, effort in the shark fisheries began to rise 
dramatically.
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Figure 1.     Historical shark catch and effort. 

Throughout the 1980s, shark fishing became an increasingly full time occupation. Operators 
began using larger and faster vessels equipped with satellite navigation systems and colour 
echo-sounders, which enabled them to operate further offshore and in areas that had 
previously been out of range. New fishing gear technology, such as monofilament gillnets 
and powered net-reels, also significantly increased the amount of net that fishers were able 
to operate. By this time, the use of monofilament gillnet was widespread with longlines only 
being used by a handful of smaller operators. Fishing effort peaked in 1987 at 787,000 km 
gillnet hours (Figure 1), more than 4 times the effort in 1980. Annual demersal gillnet and 
longline effort values are also presented in Appendix I.

Unregulated fishing effort, together with declining catch rates of key shark species, prompted 
the introduction of the first management plan for Western Australia’s shark fishery. Under 
an agreement between the State and Commonwealth governments the area between latitude 
33°S (Cape Bouvard) and the South Australian border, (129°E, Figure 2) was declared as 
a limited entry fishery in 1988, with access restricted to fishers who could demonstrate a 
historical use of the stock. The fishery, known as the Joint Authority Southern Demersal 
Gillnet and Demersal Longline Fishery (JASDGDLF), was divided into 2 zones: Zone 1 
between 33° S and Chatham Island (116° 30’E) and Zone 2 from Chatham Island 
(116° 30’E) to the South Australian border (129°E). Effort was limited by the allocation of 
time/gear units, with each unit allowing the use of 600m of demersal gillnet or 200 longline 
hooks for one month. Following stock assessments for the 3 main target shark species (dusky 
sharks, Carcharhinus obscurus, gummy sharks, Mustelus antarcticus and whiskery sharks, 
Furgaleus macki) in the mid 1990’s, which indicated that stocks were either fully or over 
exploited, the amount of net (or number of hooks) allowed by each unit has gradually been 
reduced by 60% (McAuley and Lenanton, 2002).
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Figure 2.     WA demersal gillnet and demersal longline fisheries. JASDGDLF = Joint Authority 
Southern Demersal Gillnet and Demersal Longline Fishery; WCDGDLF = West Coast 
Demersal Gillnet and Demersal Longline Fishery.

The number of vessels authorised to use powered net-reels in the area north of 33°S was also 
restricted in 1988 to limit the exploitation of the target shark species outside the managed 
fishery. Additionally, a prohibition on the use of metal traces on longline and dropline gear 
in the area between Steep Point (26° 30’S) and a line drawn north from North West Cape 
(114° 06’E) was introduced in 1993 to prevent the capture of large sharks. Following the 
inception of the JASDGDLF however, the amount of shark fishing effort on the west coast 
increased throughout the late 1980s and early 1990s. An interim management plan for shark 
fishing between Cape Bouvard and Steep point was introduced in 1997, which established 
the West Coast Demersal Gillnet and Demersal Longline Fishery (WCDGDLF) with similar 
management arrangements as the JASDGDLF. 

In the 2001/2002 financial year, the combined annual value of the southern and west coast 
demersal gillnet and demersal longline fisheries was estimated at approximately $4.8 million 
(McAuley and Lenanton, 2002). 

1.2 Description of the gear

Because the majority of vessels in the fishery use demersal gillnets and as all research data 
were collected from demersal gillnet vessels, demersal longline configurations have not been 
described in the following description. Nets are constructed of nylon monofilament with a 
diameter of between 35 mm and 70 mm (line 35-line 70). Mesh is hung between a negatively 
buoyant ‘ground line’, which sinks the net to the seabed and a positively buoyant ‘head 
line’, which stands the net vertically off the bottom (Figure 3). The net is attached to the 
head and ground lines using a hanging ratio of 1.5 to 2 metres of net for every metre of line 
to ensure enough slack in the mesh for fish to be caught (‘gilled’). Permitted mesh sizes are 
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restricted to between 165 mm (6.5”) and 178 mm (7”) and nets may not exceed 20 meshes in 
depth (263 cm with a 7” mesh). Ballast is usually attached to each end of the net and often 
intermittently along it’s length to prevent dragging. Floats are attached at each end to assist 
with relocation and recovery. Intermediate surface float lines are usually attached to nets to 
reduce the amount of net that is susceptible to two double ‘bite-offs’, where both the head 
line and ground line are severed twice between float lines, which can result in sections of net 
being lost.

Figure 3.     Typical demersal gillnet configuration.

Fishers generally set between 1 and 4 nets at any one time, depending on their unit 
allocation, vessel size, area of operation, expected catch rates, etc. Each net is typically 
between 1,000 m and 3,000 m long and each vessel’s nets may be set in close proximity to 
each other or separated by distances of several kilometres. Most vessels deploy their gear 
overnight (the mean observed ‘soak time’ for nets in these fisheries is 17 hours) but some 
operators deploy and recover their gear twice per day.

1.3 Objectives of this report

This report provides a snapshot of the catch composition of the Southern and West Coast 
Demersal Gillnet and Demersal Longline fisheries over a five-year period between 1994 
and 1999. Because fishery landings records do not include discarded bycatch and, in 
some cases, fishers do not report all catch to species level or are unable to identify less 
common species, research data collected during extensive at sea sampling provides the 
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best source of information with which to validate the catches of minor species and record 
of the bycatch in these fisheries. This information is particularly useful in undertaking 
Ecologically Sustainable Development (ESD) assessment of these fisheries, a requirement of 
the Environment Protection and Biodiversity Conservation (EPBC) Act, 1999, to maintain 
their export approval. It is also intended that these data will provide fishery scientists and 
managers with a clearer understanding of all components of the catches by these fisheries 
and provide baseline data for future management arrangements.

Data presented in this report were collected during two research projects which were part-
funded by grants from the Fisheries Research and Development Corporation: FRDC projects 
93/67, ‘Stock Assessment of Large Coastal and Demersal Sharks’ and 96/130 ‘Biology 
and Stock Assessment of Western Australia’s Commercially Important Shark Species’. The 
information in this report was not incorporated into the final FRDC project reports as it was 
largely outside the projects’ aims and objectives. 

2.0    Methods

2.1 Data collection

Data for this study have come from two sources: the Department of Fisheries’ (WA DOF) 
Catch and Effort Statistics System (CAESS) records of commercial fishers’ monthly returns, 
which are submitted as a condition of renewal of their licences, and from research conducted 
by Department of Fisheries Shark Research Section staff on board commercial gillnet fishing 
vessels during their regular fishing activities in the JASDGDLF and the WCDGDLF. No trips 
were undertaken on board the few vessels operating demersal longlines. Research data were 
collected between July 1994 and June 1999 on vessels operating from the ports of Geraldton, 
Jurien Bay, Two Rocks, Fremantle, Bunbury, Augusta, Albany, Esperance and Eucla (Figure 
2). Research trips were conducted in March, April, May (Autumn), July (Winter), September, 
October and November (Spring).  Where possible, each trip took place for one week either 
side of the full moon, depending on weather conditions, availability of vessels and other 
logistical constraints. Fishers took researchers to sea on a voluntary basis and consequently 
data were not collected from all vessels in these fisheries.

During research trips, observers recorded the date, time, depth, latitude and longitude of all 
gillnet ‘sets’. Nets were set either once or twice each day, depending on the vessel, catches, 
weather conditions, etc. Catch was identified to the lowest possible taxa and measured as 
soon as practical after being removed from the net. Total lengths (TL) of scalefish (teleosts) 
were measured as a straight line from the tip of the snout to a line perpendicular with the tip 
of the upper lobe of the caudal fin, with it held in a ‘natural’ position (Figure 4). Fork lengths 
(FL) of sharks were measured as a straight line from the tip of the snout to the rear margin of 
the fork of the tail and total length was measured as a straight line from the tip of the snout 
to the tip of the caudal fin when it was held in a ‘natural position’ (Figure 4). For practical 
reasons, sharks of less than 140cm TL were measured using measuring boards fitted with 
fixed end plates and larger fish were measured on deck with tape measures. All lengths were 
recorded to the nearest centimetre. Whenever possible, sharks were also sexed. 
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Figure 4.     Length measurements.

Discarded catch (i.e. damaged fish or species of no commercial value) was also identified 
and counted. Where available, size frequency data from gillnet mesh selectivity experiments 
(Simpfendorfer and Unsworth, 1998a), were used to calculate the weight of catches of 
discarded species. Only data from the 6.5 (16.5 cm) and 7 inch (17.8 cm) experimental net 
panels, which correspond to commercial mesh sizes, are included in this report. 

2.2 Data analysis

2.2.1 Commercial data

Catch and effort (CAESS) data from the JASDGDLF and WCDGDLF were subdivided into 
6 regions: Region 1, between longitudes 124°E and 129°E; Region 2, between longitudes 
119°E and 124°E; Region 3, between longitudes 116°E and 119°E; Region 4, between 
longitude 116°E and latitude 33°S; Region 5, between latitudes 33°S and 30°S and Region 6, 
between latitudes 30°S and 27°S (Figure 5). The mean annual reported catch of each species 
(or category) and effort from each region between July 1994 and June 1999 were calculated 
from these regional data.
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Figure 5.     Regional boundaries.
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Due to the wide variety of marine finfish fauna caught in Western Australia and because 
fishers can use multiple names to describe the same species, a small number of species were 
not recognised by the CAESS database. Unrecognised species, which could not be properly 
identified from the original fishing returns, were designated as ‘unspecified’. In Figures 6-13, 
all species or species, which comprised less than 1% or 100kg of the reported catch, were 
combined as ‘minor species’. The full species breakdown of the commercial catch is given in 
Appendix I.

Demersal longline fishing effort was converted to equivalent gillnet effort by using the 
original net-to-hook conversion specified by the management plan (ie. 600m gillnet:200 
hooks) . The combined gillnet and longline effort is referred to as ‘gillnet equivalent’ effort 
in this report and all effort figures are expressed in units of kilometre gillnet hours, unless 
otherwise specified. Catch per unit effort (CPUE), was calculated by dividing the catch by 
the corresponding ‘gillnet equivalent’ effort.

This report only considers records from the temperate demersal gillnet and longline fisheries 
(JASDGDLF and WCDGDLF) and data may not necessarily match those reported in WA 
DOF annual Status and Stock Assessment reports, which are inclusive of data from all 
licensed Western Australian fishing vessels. 

2.2.2 Research data

Research observer effort was calculated for each commercial gillnet ‘set’ observed between 
July 1994 and June 1999 by multiplying the recorded net length by ‘soak’ time (the 
difference between the set time and the haul time). For a small number of sets, where soak 
time was not available, the mean set time for that vessel in the same month was used. Also 
for a small number of sets, where net length was not recorded, the net length used by that 
vessel on either the previous day or next day was used. Effort is summarised regionally and 
expressed in units of km gillnet hours (km gn hr).

In order to compare observer data with CAESS records, the research-observed catch was 
converted to weights of measured fish. Weights were calculated using fork length to total 
length relationships (Appendix II), derived from the WA DOF Shark Research Section’s 
database, and a combination of published and previously unpublished length-weight 
relationships, which were empirically measured during commercial and recreational sampling 
programs (Appendix III). All weights referred to in this report are whole weights, unless 
stated otherwise. Unmeasured fish were assigned the regional mean weight for their species 
and sex, with unsexed fish given the sex-combined mean regional weight. Where regional 
averages were not available (i.e. when sample sizes were too small) the total average weight 
for the species, across all regions, was used (Appendix IV).

Because they were generally discarded and due to difficulties in handling them safely, 
stingrays (families Dasyatididae and Urolophidae) and eagle rays (family Myliobatididae) 
were not measured by observers. Average weights were therefore estimated from the 
authors’ personal observations. Other rarely encountered discard species, such as gurnards, 
gurnard perch, carpet sharks, boxfish, harlequin fish and north-west blowfish were usually 
unmeasured and their average weights were also estimated. No suitable length-weight 
relationship for dusky morwong was available at the time of writing. Therefore, the 
relationship for a related species, the banded morwong, Cheilodactylus spectabilis, was tried 
but was judged as giving too high an average value (12.89kg) so the average weight of dusky 
morwongs was adjusted to 9 kg.
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As with commercial catch summaries, small components of the observed catch (i.e. those 
that were <1% of the regional catch or were <50kg) were combined as ‘minor species’. A full 
description of these catches is given in Appendix V. 

The following elasmobranch species were generally considered unsaleable and, therefore, 
discarded: Port Jackson sharks, Heterodontus portusjacksoni; eagle rays, family 
Myliobatididae; angel sharks, family Squatinidae; western wobbegongs, Orectolobus sp. A 
(Last and Stevens, 1994); cobbler wobbegongs, Sutorectus tentaculatus; saw sharks, family 
Pristiophoridae; shovelnose rays, families Rhinobatidae and Rhynchobatidae; stingrays and 
stingarees, families Dasyatididae and Urolophidae, carpet sharks, family Parascyllidae and 
broadnose sevengill sharks, Notorynchus cepedianus. Discarded teleosts were: buffalo bream, 
Kyphosus cornelii; dusky morwong, D. nigricans; red-lipped morwong, Cheilodactylus 
rubrolabiatus; north-west blowfish, Lagocephalus scleratus; gurnards, family Triglidae; 
gurnard perches, Neosebastes spp.; sea carp, family Aplodactylidae; boxfish, family 
Ostraciidae; scorpionfish, family Scorpaenidae and stargazers, family Uranoscopidae. 

2.2.3 Catch estimation using research observed CPUE data

In an attempt to validate the accuracy of commercial CAES reporting in the WA temperate 
demersal gillnet and demersal longline fisheries and to estimate the fisheries’ level of 
discarded bycatch, observed catch rates were used to back-calculate commercial catches 
between 1994 and 1999. The overall (all regions) annual catch per unit effort (CPUE) 
was calculated for the 18 most commonly observed (by number) species of sharks and 14 
species of scalefish. In regions where 5 years of observer data were available (regions 2-5), 
regional catch rates were also calculated for the 9 most common shark species and 4 of the 
most common scalefish. The ‘expected’ CPUE for each species was calculated by fitting a 
linear regression to the annual research observed data. By randomly sampling the variance 
from the expected CPUE regression, 500 ‘bootstrapped’ CPUE datasets were generated. The 
mean annual catch of each species and 95% confidence intervals were then estimated by 
multiplying the bootstrapped CPUE data by the annual commercially reported effort. 

2.2.4 Non fish Bycatch

Observer data sheets were examined for notes regarding the capture of non-fish bycatch 
and records were tabulated. To confirm that these records were complete, field staff were 
questioned about the possibility of unrecorded incidents. All confirmed that, with the possible 
exception of very occasional rock lobster and gastropod captures, all such captures were 
recorded.



8                                                                  Fisheries Research Report [Western Australia] No. 146, 2003 Fisheries Research Report [Western Australia] No. 146, 2003                                                                   9

3.0    Results

3.1 Effort

Between 1994 and 1999, demersal gillnetting was, by far, the preferred fishing method, 
accounting for more than 97% of total effort in the fisheries (Table 1). Vessels operating in 
Region 6 reported the highest proportion of longline effort, where it accounted for 11.8% 
of regional ‘gillnet equivalent’ effort.  Mean annual fishing effort was greatest in region 5 
(47,296 km gn.hr) and least in region 2 (30,364 km gn.hr). During the last year of the study 
however, region 4 reported the highest level of effort (50,470 km gn.hr) and region 3 the 
lowest (26,573 km gn.hr). Whilst the overall level of fishing effort decreased by 6.2% between 
1994 and 1999, during the same period, effort increased in regions 1, 2, 4 and 6 (Appendix I). 
Effort also increased appreciably in region 5 between 1994 and 1998 before declining sharply 
in 1998/99. Only region 3 reported a steadily declining trend during this period.

Research staff observed 7.4% of total fishery effort during the study period, all of which was 
on board gillnet vessels. Regionally, research coverage ranged between 1.8% (Region 2) and 
19.8% (Region 4) of commercial effort. 

Table 1.       Southern and West Coast Demersal Gillnet and Longline Fishery effort and research 
‘observed’ effort, July 1994 to June 1999.

Commercial Research
gillnet effort longline effort ‘gillnet equivalent’ observed effort % of commercial

Region (km gn hours) (‘000 hook hours) effort (km gn hours) (km gn hours) effort observed

1 155,046 3 155,055 3,984 2.6
2 151,616 68 151,819 2,792 1.8
3 168,138 1,273 171,957 7,614 4.4
4 223,430 266 224,229 44,404 19.8
5 229,784 2,233 236,482 19,975 8.4
6 148,460 5,863 166,048 3,121 1.9

All 1,076,473 9,706 1,105,590 81,890 7.4

3.2 Catch composition 

3.2.1 Commercial elasmobranch catch

Due to the magnitude of fluctuation in fishing effort and because species catches are 
confounded with vessels’ targeting behaviour, the following trends in landings should not 
necessarily be considered representative of changes in species’ abundance. The mean annual 
temperate demersal gillnet and demersal longline fisheries’ catch of elasmobranchs was 
1,298.6 tonnes. Total annual shark and ray catches declined by 151.1 tonnes (11.6%) between 
1994 and 1999, corresponding to the 6.2% reduction in effort resulting from management 
adjustments to the fisheries’ unit allowances. The largest decrease in elasmobranch catch 
(105.6 tonnes) occurred in region 5, where effort dropped by 29.8% (Appendix I). Region 4 
reported the largest mean annual regional catch of elasmobranchs (262.8 tonnes) and region 
6, the smallest (142.4 tonnes). Annually, 72.7 tonnes (5.6 % of the total elasmobranch catch) 
of shark was either undescribed by fishers on their returns or unrecognised by CAESS.

The group of sharks recorded as ‘bronze whaler’ (primarily dusky sharks, Carcharhinus 
obscurus), was the single largest component (28.8%) of the commercially reported 
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elasmobranch catch (Figure 6). Annual ‘bronze whaler’ catches showed a gradual decline 
from 425.6 tonnes in 1994/95 to 336.9 tonnes in 1998/99, with a mean annual catch of 374.2 
tonnes. Gummy shark, Mustelus antarcticus, was the second most important species with a 
mean annual catch of 282.1 tonnes (21.7%). Despite a dramatic decline in 1995/96, annual 
gummy shark catches increased from 271.1 tonnes in 1994/95 to 314.4 tonnes in 1998/99. 
Whiskery shark, Furgaleus macki, was the third largest component, with a mean annual catch 
of 198.8 tonnes (15.3%). Whiskery shark catches fell by 19% between 1994/95 and 1998/
99. Sandbar (known locally as thickskin) shark, Carcharhinus plumbeus, catches doubled 
between 1994/95 and 1998/99. On average, the annual sandbar shark catch was 120.2 tonnes 
(9.3%), making it the fourth largest component of the fisheries’ elasmobranch catch. 

Two species of sharks which were caught by the temperate WA demersal gillnet and demersal 
longline fisheries were protected under the Endangered Species Protection Act 19921 (ESP) 
during the course of this project, causing rapid declines in their reported catches. There was 
no reported catch of great white sharks, Carcharodon carcharias, in 1998/99 (Appendix I), 
following their listing in December 1997. Smaller quantities of grey nurse sharks, Carcharias 
taurus, which were also listed under the ESP Act in December 1997, continued to be reported 
from State waters (outside of the jurisdiction of Commonwealth legislation) in 1998/99 until 
their protection under the State’s Wildlife Conservation Act in December 1999.

'Bronze whaler'
374.2t

(28.8%)
Gummy
282.1t

(21.7%)

Whiskery
198.8t

(15.3%)

Sandbar
120.2t
(9.3%)

Unspecified
72.7t

(5.6%)

Hammerhead
53.1t

(4.1%)

School
50.0t

(3.9%)

Dogfish
45.7t

(3.5%)

Wobbegong
43.5t

(3.3%)

'Blacktip'
29.5t

(2.3%)

Rays
18.2t

(1.4%)

Minor species
10.6t

(0.8%)

Figure 6.     All regions mean annual elasmobranch catch reported by demersal gillnet and demersal 
longline fishers, July 1994 to June 1999.

‘Bronze whaler’ was an important part of the fisheries’ catch in all six regions (Figure 7), 
accounting for between 9.3% (region 2) and 49.4% (region 4) of regional catches. F. macki, 
catches were also significant in all six regions, comprising between 7.3% (region 6) and 
21.7% (region 4). M. antarcticus, were by far the largest component of the elasmobranch 
catch in regions 1 and 2 (49.7% and 58.1% respectively) and also an important portion of the 
catch in region 3 (24.1%). However, they were caught in only small quantities in the other 
three regions. Sandbar sharks, C. plumbeus, were caught in insignificant quantities in regions 
1, 2, 3 and 4, however they were a major portion of the catch in region 5 (17.8%) and the 
primary component of the catch in region 6 (40.8%), although catches in region 6 only began 
___________________________________________

1 The ESP Act was superceded by the Environment Protection and Biodiversity Conservation Act in 1999.
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to exceed those of ‘bronze whaler’ in 1996/97 (Appendix I). Whilst small overall, catches 
of school shark, Galeorhinus galeus, (20.4% in region 1) and ‘dogfish’, family Squalidae, 
(11.2% in region 2 and 9.6% in region 3) were locally significant.

 (i) Region 1 (ii) Region 2

Gummy
108.1t

(58.1%)

Whiskery
28.4t

(15.2%) Dogfish
20.8t

(11.2%)

'Bronze
whaler'
17.4t

(9.3%)

School shark
4.9t (2.6%)

Hammerhead
3.8t (2.1%)

Minor species
1.6t (0.8%)

.

Unspecified
1.4t (0.7%)

   

Gummy
107.4t

(49.7%)

School
44.2t

(20.4%)

Whiskery
29.3t

(13.5%)

'Bronze whaler'
24.0t

(11.1%)

Hammerhead
7.0t (3.2%)

Minor species
2.5t (1.1%)
Dogfish

2.8t (1.3%)

Unspecified
1.7t (0.8%)

 (iii) Region 3  (iv) Region 4

 

'Bronze whaler'
76.5t

(31.0%)Gummy
59.6t

(24.1%)

Whiskery
33.3t

(13.5%)
Dogfish

23.7t
(9.6%)

Hammerhead
15.7t (6.3%)

Sandbar
7.5t

(3.0%)

Skates & Rays
7.4t (3.0%)

Wobbegong
5.1t (2.1%)

Minor species
2.2t (0.9%)

Pencil 3.3t (1.3%)

Unspecified
10.8t (4.4%)

'Blacktip' 2.4t (1.0%)

       
 

 

'Bronze whaler'
129.9t

(49.4%)

Whiskery
57.0t

(21.7%)

Unspecified
38.4t

(14.6%)

Wobbegong
12.4t

(4.7%)
Sandbar

10.8t
(4.1%)

Hammerhead
6.8t (2.6%)

Minor species 4.7t (1.8%)

Gummy 3.2t (1.2%)

 (v) Region 5  (vi) Region 6

'Bronze whaler'
82.0t

(33.6%)Sandbar
43.4t

(17.8%)

Whiskery
40.4t

(16.6%)

Wobbegong
18.1t (7.4%)

Hammerhead
14.9t (6.1%)

'Blacktip'
14.7t

(6.0%)

Skates & Rays
7.1t (2.9%)

Gummy 2.9t (1.2%)

Minor species
4.2t (1.7%)

Unspecified
18.0t (7.4%)

      
 

'Bronze whaler'
44.4t

(31.2%)

Sandbar
58.1t

(40.8%)

'Blacktip' 10.6t (7.5%)

Whiskery 10.4t (7.3%)

Wobbegong 6.2t (4.4%)

Hammerhead 4.9t (3.5%)

Minor species 2.3t (1.6%)

Grey nurse 1.9t (1.3%)

Unspecified 2.4t (1.7%)

Skates & Rays 1.6t (1.1%)

Figure 7.     Regional mean annual elasmobranch catches reported by demersal gillnet and demersal 
longline fishers, July 1994 to June 1999.
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3.2.2 Commercial teleost catch

Between 1994 and 1999, the annual teleost (scalefish) catch averaged 196.6 tonnes (13.1% 
of total landings). The proportion of scalefish in the fisheries’ total catch increased by 14.8%, 
from 183.3 tonnes (11.1%) in 1994/95, to 210.3 tonnes (13.3%) in 1998/99 (Appendix 
I). Unidentified scalefish accounted for 16.9% of all scalefish caught. Queen snapper, 
Nemadactylus valenciennesi, (24.9%) was the primary component of the scalefish catch in 
the two fisheries, with a mean annual catch of 48.9 tonnes. The next largest components 
were, blue groper, Achoerodus gouldii, (15.1%); West Australian dhufish, Glaucosoma 
hebraicum, (10.4%) and pink snapper, Pagrus auratus, (9.9%). Annual catches of queen 
snapper, blue groper and dhufish remained fairly steady over this five-year period (Appendix 
I). The annual pink snapper catch, however, nearly doubled from 13.8 tonnes in 1994/95 to 
25.0 tonnes in 1998/99, with a minimum 9.8 tonnes in 1995/96. The highest proportion of 
‘unidentified’ scalefish (15.0 tonnes yr-1) was reported from region 4, where it accounted for 
33.5% of the regional catch (Figure 9).

Queen snapper
48.9t

(24.9%)

Blue groper
29.7t

(15.1%)

Pink snapper
19.4t

(9.9%)

Dhufish
20.5t

(10.4%)

Samsonfish
11.8t (6.0%)

Mulloway 6.1t (3.1%)

Boarfish 4.8t (2.4%)

Redfish 5.4t (2.7%)

Baldchin groper 3.1t (1.6%)

Emperor sweetlip 2.2t (1.1%)
Leatherjacket 1.9t (1.0%)

Minor species 7.0t (3.6%)

Unspecified
33.2t

(16.9%)

Sweetlip 2.5t (1.3%)

Figure 8.     All regions mean annual teleost catch reported by demersal gillnet and demersal longline 
fishers, July 1994 to June 1999.



12                                                                Fisheries Research Report [Western Australia] No. 146, 2003 Fisheries Research Report [Western Australia] No. 146, 2003                                                                 13

 (i) Region 1 (ii) Region 2

    

Queen snapper
3.9t

(31.7%)

Blue groper
2.0t

(16.3%)

Pink
snapper

1.0t
(8.2%)

Mulloway
1.6t

(12.9%)

Boarfish 0.6t (5.0%)

Redfish
1.6t

(12.7%)

Unspecified
1.4t

11.6%

Minor species 0.1t (1.8%)

Queen snapper
9.5t

(48.1%)

Blue groper
4.4t

(22.5%)

Boarfish 1.4t (7.1%)
Redfish

1.2t (6.3%)

Minor species 0.4t (2.2%)

Unspecified
1.5t (7.7%)

Deepsea trevalla 0.4t (2.1%)

Hapuku 0.4t (1.9%)

Pink snapper 0.4t (2.0%)

 (iii) Region 3 (iv) Region 4 

    

Leatherjacket
0.8t (1.7%)

Unspecified
3.0t (7.0%)

Dhufish 0.9t (2.1%)

Samsonfish 1.2t (2.9%)Redfish
1.9t (4.3%)

Minor species
1.9t (7.0%)

Boarfish
2.4t (5.6%)

Pink
snapper

4.5t
(10.3%)

Blue groper
9.7t

(22.4%)

Queen snapper
17.1t

(39.4%)
Queen snapper

9.3t
(20.8%)

Blue groper
8.4t

(18.7%)

Samsonfish
2.2t (4.9%)

Pink snapper
2.1t (4.7%)

Unspecified
15.0t

(33.5%)

Minor species
0.7t (1.6%)

Mulloway
0.5t (1.0%)

Redfish 0.4t (1.0%)

Dhufish
6.2t

(13.8%)

 (v) Region 5  (vi) Region 6 

Pink snapper
7.0t

(25.1%)

Dhufish
5.1t

(18.3%)

Samsonfish
3.2t (11.4%)

Sweetlip emperor 2.2t (8.0%)

Mulloway 1.4t (5.1%)

Baldchin groper 1.3t (4.5%)

Minor species
1.2t (4.5%)

Spangled emperor 0.5t (1.8%)

Blue groper 0.4t (1.4%)

Parrotfish 0.3t (1.2%)

Queen snapper 0.3t (1.1%)

Unspecified
  2.1t

    (7.7%)
Sweetlip

2.4t
(8.8%)

Tuna 0.3t (1.0%)

Queen snapper
8.8t

(18.1%)

Dhufish
8.3t

(17.2%)
Samsonfish

5.0t
(10.3%)

Blue groper
4.8t

(9.8%)

Pink snapper
4.5t

(9.2%)

Mulloway
2.4t (5.1%)

Baldchin groper 1.8t (3.7%)

Minor species 2.0t (4.1%)

Leatherjacket 0.9t (1.8%)

Unspecified
10.1t (20.7%)

Figure 9.     Regional mean annual teleost catches reported by demersal gillnet and demersal 
longline fishers, July 1994 to June 1999.

Region 5 reported the largest scalefish catch (mean of 48.4 tonnes yr-1) and region 1, the 
smallest (mean of 12.4 tonnes yr-1). Queen snapper, N. valenciennesi, was the principal 
component of the scalefish catch in regions 1 (31.7%), 2 (48.1 %) and 3 (39.4%) but 
accounted for only 20.8% and 18.1% and 1.1% of the scalefish catch in regions 4, 5 and 



14                                                                Fisheries Research Report [Western Australia] No. 146, 2003 Fisheries Research Report [Western Australia] No. 146, 2003                                                                 15

6 respectively. Blue groper, A. gouldii, was the next most significant scalefish species in 
regions 1 (16.3%), 2 (22.5%), 3 (22.4%) and 4 (18.7%). Blue groper was also a valuable part 
of the scalefish catch in region 5 (9.8%) but was also only caught in very small quantities 
in region 6 (1.4 %). Pink snapper, P. auratus, was the principal scalefish species in region 
6, where fishers landed an average of 7.0 tonnes yr-1 (25.1%) and was also important in 
region 3 (10.3%) and region 5 (9.2%). Other regionally important species were mulloway, 
Argyrosomus hololepidotus, and ‘redfish’ (Centroberyx spp.), in region 1 (12.9% and 12.7% 
respectively); samsonfish, Seriola hippos, in regions 5 and 6 (10.3% and 11.4% respectively) 
and emperor sweetlip, Lethrinus miniatus, (8.0%) in region 6.

3.2.3 Research observed elasmobranch catch

The three main components of the observed elasmobranch catch were Carcharhinus 
obscurus, (28.9%), Mustelus antarcticus (15.4%) and Furgaleus macki (11.6%) (Figure 
10). In total, 11 species were generally discarded (Appendix V), estimated to be 13.7% by 
weight of the observed catch. The majority of discarded bycatch was the Port Jackson shark, 
Heterodontus portusjacksoni, which accounted for 10.3% of the total elasmobranch catch. 

Gummy
11.5t

(15.4%)

Minor species
3.5t (4.7%)

Spinner
2.7t

(3.6%)

*Eagle ray 1.3t (1.7%)

Dusky
21.7t

(28.9%)

*Port Jackson
7.8t 

(10.3%)

Whiskery
8.7t

(11.6%)

Smooth hammerhead
5.6t (7.4%)

Sandbar
4.7t (6.2%)

School
4.3t

(5.7%)

Copper 1.6t (2.1%)

Wobbegong (banded)
1.0t (1.3%)

Wobbegong (unspecified)
1.7t (2.2%)

Wobbegong (western)
0.8t (1.1%)

Tiger 0.8t (1.1%)

Figure 10.   All regions research observed mean annual elasmobranch catch, July 1994 to June 
1999. Shaded species indicate discarded catch.

Figure 11 summarises the regional elasmobranch catches observed by research staff. School 
shark, Galeorhinus galeus, was the most commonly observed species in region 1 (31.6%), M. 
antarcticus, was the most common in regions 2 (57.8%) and 3 (38.3%), C. obscurus, was the 
most common in regions 4 (37.7%), 5 (22.4%) and sandbar shark, Carcharhinus plumbeus, 
was the most common in region 6 (41.6%). C. obscurus was also caught in significant 
quantities in regions 2, 3 and 6 (11.8%, 25.6% and 20.2%, respectively). Furgaleus macki, 
was also significant in regions 2-5, comprising between 8.1% (region 3) and 14.3% (region 
4) of the catch. Sandbar sharks were also responsible for 19.4% of the catch in region 5, 
7.5% in region 4 and 10.7% in region 3 but were not reported at all in regions 1 and 2. 
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 (i) Region 1  (ii) Region 2

    

Gummy
4.5t (30.1%)

Minor species
0.5t (3.1%)

Copper
0.4t (2.4%)

*Eagle ray
0.4t (2.7%)

Dusky
1.2t

(8.3%)

*Port Jackson
1.2t (7.9%)

Whiskery 0.9t (5.8%)

Smooth hammerhead
1.0t (6.4%)

School
4.7t (31.6%)

*White
0.2t (1.6%)

Gummy 4.3t
(57.8%)

Minor species
0.3t (3.7%)

Pencil
0.1t (1.4%)

Copper
0.2t (3.1%)

*Eagle ray
0.2t (3.3%)

Dusky
0.9t

(11.8%)

*Port Jackson
0.2t (3.3%)

Whiskery
0.7t (9.7%)

Smooth hammerhead
0.4t (6.1%)

 (iii) Region 3 (iv) Region 4

    

Gummy
4.1t

(38.3%)

Minor species
0.4t (3.8%)

Spinner
0.4t (3.5%)

*Eagle ray
0.1t (1.1%)

Dusky
2.7t

(25.6%)

*Port Jackson
0.3t (2.9%)

Whiskery 0.9t (8.1%)

Smooth hammerhead
0.7t (6.1%)

Sandbar
1.2t

(10.7%)

Gummy
1.2t (3.5%)

Minor species
1.7t (5.0%)

Spinner
0.8t

(2.5%)

*Eagle ray 
0.4t (1.2%)

Dusky
12.6t

(37.7%)

*Port Jackson
4.7t

(14.1%)

Whiskery
4.8t

(14.3%)

Smooth hammerhead
2.5t (7.5%)

Sandbar 2.5t (7.5%)

Copper
0.6t

(1.9%)
Wobbegong

(banded)
0.5t (1.6%)

Wobbegong
(unspec.)

0.7t (2.1%)

Wobbegong
(western)
0.5t(1.4%)

 (v) Region 5 (vi) Region 6

*Angel 0.3t (1.6%)

Minor species
0.6t (3.6%)

Spinner 1.3t (7.3%)

*Eagle ray
0.4t

(2.1%)

Dusky
3.9t

(22.4%)
*Port Jackson
1.9t (11.0%)

Whiskery
1.8t

(10.0%)

Smooth hammerhead
1.2t (6.9%)

Sandbar
3.4t

(19.4%)

Tiger
0.4t

(2.1%)

Copper
0.4t (2.5%)

Wobbegong 
(banded) 0.4t (2.1%)

Wobbegong (unspec.)
0.7t (4.2%)

Shortfin mako
0.5t (3.1%)

Wobbegong
(western) 0.3t (1.6%)

Gummy 0.1t
(1.3%)

Minor species
0.3t (3.2%)

Spinner
0.2

(2.9%)

Dusky
1.7t (20.2%)

*Port Jackson
0.1t (1.3%)

Whiskery
0.5t

(5.6%)

Hammerhead
(smooth)

0.7t (7.9%)

Sandbar
3.4t (41.6%)

Tiger
0.7t

(8.7%)

Copper 0.1t (1.0%)

Wobbegong
(unspec.)

0.2kg
(2.7%)

Hammerhead
(unspec.)

0.7t (8.4%)

Hammerhead
(scalloped) 0.1t (1.3%)

Figure 11.   Regional research observed mean annual elasmobranch catches, July 1994 to June 
1999. Shaded species indicate discarded catch.
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Region 4 had the highest overall incidence of discarded elasmobranch bycatch (17.6%), 
followed by region 5 (15.7%) and region 1 (13.5%). Region 3 had the lowest recorded 
quantity of elasmobranch bycatch (0.05%). Port Jackson sharks were the most frequently 
observed discarded species in all regions, estimated to account for between 1.3% (region 6) 
and 14.1% (region 4) of regional catches. Eagle rays, were the next most common group but 
only accounted for 1.7% of the total elasmobranch catch and between 0.1% (region 6) and 
3.3% (region 2) regionally.

3.2.4 Research observed teleost catch

The observed teleost catch is summarised in Figure 12. The most important commercially-
valuable teleost species were G. hebraicum, at 16.3% of the catch, followed by 
N. valenciennesi, (10.5%), A. gouldii, (10.0%) and P. auratus (4.8%). Only 10 of the 46 
observed species of scalefish were discarded, however these amounted to 32.1% of the 
estimated weight of the catch. Two species were responsible for almost all of the discarded 
teleost bycatch; buffalo bream, Kyphosus cornelii and dusky morwong, Dactylophora 
nigricans, which accounted for 19.6% and 12.4% of the weight of the catch, respectively.

Buffalo bream
2.8t

(19.6%)

Boarfish
0.4t (3.1%)

Minor species
0.8t (5.8%)

Leatherjacket
0.3t (2.4%)

Queen snapper
1.5t (10.5%)

Blue
groper

1.4t
(10.0%)

Dhufish
2.3t

(16.3%)
Dusky

morwong
1.8t (12.4%)

Pink snapper
0.7t (4.8%)

Samsonfish
0.5t (3.7%)

Redfish
0.4t (3.2%)

Mulloway
0.4tkg
(2.6%)

Mackerel
0.3t (2.0%)

Yellow tailed kingfish
0.3t (2.0%)

Baldchin groper
0.2t (1.5%)

Figure 12.   All regions research observed mean annual teleost catch, July 1994 to June 1999. 
Shaded species indicate discarded catch.

Region 1 had the highest overall incidence of discarded teleosts (73.4% of the catch by 
weight), followed by region 6 (37.5%); region 5 (34.6%); region 4 (31.6%) and region 2 
(23.4%). Region 3 had the lowest occurrence (10.8%). The only regions where a discarded 
species was not the predominant component of the scalefish catch were regions 3, where 
N. valenciennesi, accounted for 34.7% of the catch and region 5, where G. hebraicum made 
up 22.5% of the catch (Figure 13). K. cornelii was the dominant scalefish species in region 1 
(63.2%), region 4 (18.1%) and region 6 (36.6%), whilst D. nigricans was the major scalefish 
species in region 2 (20.7%).



16                                                                Fisheries Research Report [Western Australia] No. 146, 2003 Fisheries Research Report [Western Australia] No. 146, 2003                                                                 17

Minor species
0.2t (23.3%)

*Buffalo bream
0.1t

(6.3%)

Boarfish
0.1t

(6.9%)

Blue groper
0.2t

(22.7%)

Pink snapper
0.1t

(6.8%)

Queen snapper
0.3t

(34.7%)

Knifejaw 0.1t (1.3%)

Yellow tailed
kingfish 0.1t

(1.7%)

Mackerel
0.3t (3.3%)

Mulloway
0.2t (2.1%)

Redfish
0.3t

(3.7%)

Samsonfish
0.3t

(4.0%)

Pink snapper
0.3t

(4.3%)

*Dusky morwong
1.1t (13.4%)

Dhufish
1.5t

(18.0%)

Blue groper
0.9t

(11.1%)

Queen snapper
0.8t (9.4%) Leatherjacket

0.3t
(3.4%)

Minor species
0.3t (3.2%)

Boarfish
0.2t

(3.0%)

*Buffalo bream
1.5t

(18.1%)

Queen snapper
0.2t (6.5%)

Minor species
0.2t (7.4%)

Yellow tailed kingfish
0.1t

(3.8%)

Pink snapper 0.1t (2.8%)

Samsonfish
0.1t (2.9%)

Baldchin groper
0.2t

(4.7%)

Yellowfin tuna
0.2t

(5.5%)
Blue groper

0.2t
(5.3%)

Mulloway
0.2t

(4.6%)

Dhufish
0.7t

(22.5%)

*Dusky morwong
0.4t (12.2%)

*Buffalo bream
0.7t

(22.2%)

Minor species
0.1t (13.6%)

Parrotfish
0.1t (5.4%)

Sand snapper
0.1t

(12.3%)
Pink

snapper
0.1t

(8.5%)

Samsonfish
0.1t (7.6%)

Dhufish
0.2t

(16.1%)

*Buffalo bream
0.4t

(36.6%)

*Buffalo Bream
0.7t (63.2%)

Boarfish
0.1t (4.8%)

*Dusky
Morwong

0.1t
(12.1%)

Blue
Groper

0.1t
(10.4%)

Minor species
0.1(12.0%)

Queen snapper
0.2t

(20.4%)

Minor species 
0.1t (12.6%)

Redfish
0.1t

(8.6%)

*Dusky morwong
0.2t (20.7%)

Blue groper
0.1t

(11.3%)

Pink snapper
0.1t

(15.2%)

Boarfish
0.1t

(11.0%)

(i) Region 1 (ii) Region 2

(iii) Region 3 (iv) Region 4

(v) Region 5 (vi) Region 6

Figure 13.   Regional research observed mean annual scalefish catches, July 1994 to June 1999. 
Shaded species indicate discarded catch.
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3.2.5 Species diversity

In total, 16 elasmobranch species2 were reported by gillnet and longline fishers in their 
monthly catch returns between 1994 and 1999 (Table 2). The highest commercially reported 
diversity occurred in regions 3 and 5, where 14 individual species were recorded. Fishers 
in regions 4 and 6 reported catching 12 species; Region 2 fishers reported 11 and Region 1 
fishers reported 10.

Observers recorded a total of 34 elasmobranch categories, 23 of which were identified to 
individual species (Appendix IV). The greatest observed elasmobranch diversity occurred 
in region 4 (28 species), followed by region 5, with 25 and region 3, with 24. The lowest 
elasmobranch diversity (18 species) was observed in region 1, however this was also where 
the least amount of research coverage occurred. Fishers in regions 1, 2, 3, 5 and 6 reported 
between 55% and 60% of the elasmobranchs diversity recorded by observers. However, less 
than 43% of the observed diversity was reported in Region 4, which also reported, by far, the 
largest proportion of unidentified shark (14.6%).

Table 2.       Regional species diversity.

 Elasmobranchs Teleosts

 % of % of

observed observed

# spp. # spp. diversity unspecified unspecified # spp. # spp. diversity unspecified unspecified
Region CAESS observed reported (kg) (%) CAESS observed reported (kg) (%)

1 10 18 55.6 1,733 0.8 13 13 100.0 1,437 11.6

2 11 20 55.0 1,361 0.7 19 24 79.2 1,518 7.7

3 14 24 58.3 10,829 4.4 25 26 96.2 3,027 7.0

4 12 28 42.9 38,357 14.6 18 37 48.6 15,042 33.5

5 14 25 56.0 17,986 7.4 31 40 77.5 10,051 20.7

6 12 20 60.0 2,395 1.7 29 17 170.6 2,139 7.7

All 16 34 47.1 72,660 5.6 43 44 97.7 33,214 16.9

Demersal gillnet and longline fishers reported a total of 43 teleost species between 1994 and 
1999. Highest diversity was reported in Region 5 (31 species), followed by Region 6 (29 
species), the lowest diversity was reported in region 1 (13 species). Research staff also 
observed the highest teleost diversity in region 5 (40 species) and lowest in region 1 (13 species).

The reported level of teleost diversity in region 1 was the same as the observed level of 
diversity (although different species); very similar in region 3 and similar in regions 2 and 5. 
Fishers in Region 4, however reported far fewer teleost species than were observed (48.6% 
agreement) and also, the highest proportion of unidentified catch. Only fishers in region 6 
reported catching more species than were recorded by observers. 

3.3 Catch per unit effort (CPUE)

The total (all regions) catch per unit effort of the 18 elasmobranch and 14 scalefish 
species for which there were five-year datasets are illustrated in Figure 14 and Figure 15, 
respectively. Regional CPUE data were calculated for species where 5 years of catch and 
effort data were available. As research sampling was only conducted between 1994 and 
1996 in region 1 and between 1994 and 1997 in region 6, no CPUE data were available for 
these regions and they were excluded. The remaining CPUE data, were used to generate 
bootstrapped estimated catches.
___________________________________________
2 In some cases, species were reported at a group level (eg. ‘blacktip’, ‘hammerhead’, ‘rays’, etc) 
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3.4 Estimated commercial catch

3.4.1 Elasmobranchs

The best estimate of the total (i.e. all regions) mean annual elasmobranch catch from 
bootstrapped CPUE data was 1186.6 tonnes (Table 3), 112.0 tonnes less than was reported by 
the fishery (Table 4). The upper 95% confidence interval also underestimated the total catch 
by 28.5 tonnes. 

Table 3.       Annual mean estimated commercial elasmobranch catches from ‘bootstrapped’ observer 
CPUE data. 

  Estimated mean annual catch (tonnes) and 95% CIs in parentheses

Name Species Region 2 Region 3 Region 4 Region 5 Total

Dusky Carcharhinus obscurus
28.7

(1.2-71.0)
115.8

(25.3-201.5)
82.3

(56.3-103.2)
45.2

(24.6-62.0)
295.2

(61.7-347.8)

Gummy Mustelus antarcticus
101.3

(56.0-186.0)
159.1

(66.0-336.7)
7.9

(4.9-10.5)
1.8

(0.2-6.0)
180.4

(79.6-235.1)

Port Jackson*
Heterodontus 
portusjacksoni

47.5
(11.2-77.5)

74.2
(48.0-124.0)

148.8
(108.5-200.2)

120.8
(70.7-176.5)

122.2
(48.9-246.8)

Whiskery Furgaleus macki
18.7

(9.1-24.0)
34.9

(3.8-60.7)
33.5

(18.9-53.6)
23.5

(8.4-38.9)
120.3

(25.3-177.4)

Hammerheads Sphyrnidae
15.1

(5.3-38.8)
25.2

(9.2-35.3)
15.4

(5.8-28.3)
15.5

(10.0-23.0)
88.6

(52.3-132.5)

Wobbegongs Orectolobidae n/a
3.0

(0.4-6.2)
34.0

(20.8-48.8)
24.0

(3.2-49.2)
65.4

(57.9-72.9)

Eagle Rays* Myliobatididae
55.0

(21.3-113.2)
24.5

(3.5-82.5)
12.2

(5.6-27.5)
19.8

(11.3-29.6)
49.9

(5.4-141.1)
Longnose 
grey/Spinner

Carcharhinus brevipinna n/a n/a
5.4

(2.2-10.2)
6.1

(0.9-11.8)
44.9

(19.8-111.2)

Sandbar Carcharhinus plumbeus n/a
20.9

(2.4-59.3)
8.3

(0.2-16.0)
21.3

(14.2-31.5)
41.6

(16.7-58.2)

Copper Carcharhinus brachyurus n/a n/a n/a n/a
26.0

(14.2-44.9)

SF Mako Isurus oxyrinchus n/a n/a n/a n/a
11.6

(4.5-16.4)

Angel sharks* Squatinidae n/a n/a n/a n/a
10.1

(6.6-13.3)

Pencil Hypogaleus galeus n/a n/a n/a n/a
6.8

(4.8-9.2)

Tiger Galeocerdo cuvier n/a n/a n/a n/a
5.1

(2.4-9.8)

Grey Nurse Carcharias taurus n/a n/a n/a n/a
3.1

(0.6-5.8)

Sawsharks* Pristiophoridae n/a n/a n/a n/a
3.0

(0.5-5.8)

Sting Rays*
Dasyatididae &
Urolophidae

n/a n/a n/a n/a
2.6

(0.9-6.5)
Shovelnose 
Rays*

Rhinobatidae & 
Rhynchobatidae

n/a n/a n/a n/a
1.9

(0.8-3.8)

  

All sharks and rays 
101.2

(56.0-186.0)
408.3

(300.6-523.1)
218.5

(205.7-230.1)
227.4

(200.4-259.4)
1186.6

(1,068.1-1,270.1)

Catches of the three main target species, C. obscurus, M. antarcticus, F. macki were also 
underestimated by 79.0 tonnes (21.1%), 101.7 tonnes (36.1%) and 76.6 tonnes (38.5%), 
respectively. Commercial catches of C. obscurus, M. antarcticus, F. macki were also greater 
than the upper 95% confidence limits of the estimated catches by, 26.4 tonnes, 47.0 tonnes 
and 21.4 tonnes, respectively. Estimated catches of  ‘secondary’ species were generally 
higher than reported catches. The best estimates of catches of hammerheads (mainly Sphyrna 
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zygaena), wobbegongs (Orectolobidae) and ‘blacktip’ sharks (Carcharhinus brevipinna) 
were, respectively, 35.5 tonnes (66.9%), 21.9 tonnes (50.5%) and 15.4 tonnes (52.2%) higher 
than commercially reported. Suitable five-year datasets were not available for school shark, 
C. galeus or dogfish (Squalidae). The mean annual catches of H. portusjacksoni, which were 
commercially unmarketable and discarded and eagle rays, which were only retained to a very 
minor extent, were estimated to be 122.2 tonnes and 49.9 tonnes, respectively. Discarded 
bycatch of Port Jackson sharks was estimated to be highest in regions 4 and 5, at 148.8 
tonnes and 120.8 tonnes respectively. At 54.9 tonnes, eagle ray bycatch was estimated to be 
highest in region 2.

Table 4.       Differences between estimated and recorded elasmobranch catches. 

 Estimated catch above/below reported catch (tonnes live wt.)

Name Species Region 2 Region 3 Region 4 Region 5 All regions

Dusky Carcharhinus obscurus 11.3 39.3 -47.6 -36.9 -79.0

Gummy Mustelus antarcticus -6.8 99.4 4.6 -101.7

Whiskery Furgaleus macki -9.6 1.6 -23.4 -16.9 -78.5

Sandbar Carcharhinus plumbeus 13.4 -2.5 -22.2 -78.6

Hammerhead Family Sphyrnidae 11.2 9.5 8.6 0.7 35.5

Wobbegong Family Orectolobidae -2.1 21.6 5.9 22.0

Longnose 
grey/Spinner Carcharhinus brevipinna 3.5 -8.6 15.4

Skates and 
Rays* 54.9† 17.1† 10.4† 12.7† 36.2†

Pencil Hypogaleus hyugaensis 1.9

Grey Nurse Carcharias taurus -1.2

Tiger Galeocerdo cuvier 4.6

Copper Carcharhinus brachyurus 25.6

SF Mako Isurus oxyrinchus 11.6

Sawshark* Family Pristiophoridae 3.0

Port Jackson* Heterodontus portusjacksoni 47.5 74.2 148.8 120.8 122.2

Angel shark* Family Squatinidae 10.1

* Discarded; 
† Eagle rays (family Myliobatididae) only.

3.4.2 Teleosts

The estimated total teleost catch was 223.6 tonnes (Table 5), 27.0 tonnes (13.7%) more than 
reported (Table 6). K. cornelii, which was always discarded, was estimated to be the largest 
component of the teleost catch, with a mean annual catch of 44.1 tonnes. G. hebraicum, 
which was generally retained, was estimated to be the second largest scalefish component at 
36.9t (16.4t more than reported) followed by D. nigricans, another discarded species at 29.6 
tonnes. At 23.6 tonnes and 22.6 tonnes, respectively, N. valenciennesi and A. gouldii were 
underestimated overall and in all regions for which there were bootstrapped data. P. auratus 
and S. hippos were also slightly underestimated while all other species were overestimated. 
Bootstrapping results indicated that the highest level of discarded teleost bycatch occurred 
in region 5, where 60.4 tonnes of buffalo bream and 23.4 tonnes of dusky morwong were 
estimated to have been caught, followed by region 4, where catches were estimated at 46.3 
tonnes and 34.2 tonnes respectively.
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Table 5.       Estimated commercial teleost catches from ‘bootstrapped’ observer CPUE data. 

  
Estimated mean annual catch (tonnes) and 

95% CIs in parentheses

Name Species Region 2 Region 3 Region 4 Region 5 Total

Buffalo Bream* Kyphosus cornelii
4.7

(0.8-10.2)
13.1

(5.0-20.3)
46.3

(13.9-81.5)
60.4

(11.6-115.1)
44.1

(10.0-98.2)

Dhufish Glaucosoma hebraicum
36.9

(21.8-50.4)

Dusky Morwong* Dactylophora nigricans
30.6

(0.0-48.4)
10.0

(4.8-15.6)
34.2

(20.7-43.1)
23.4

(21.1-25.0)
29.6

(16.6-52.7)

Queen Snapper
Nemadactylus 
valenciennesi

4.5
(1.9-7.6)

12.3
(3.5-18.9)

5.0
(2.6-5.9)

2.7
(1.5-3.4)

23.6
(17.5-28.9)

Blue Groper Achoerodus gouldii
2.7

(1.7-4.1)
8.4

(5.0-15.1)
6.0

(4.4-7.8)
2.5

(1.0-3.5)
22.6

(19.0-26.2)

Pink Snapper Pagrus auratus
11.3

(5.0-17.4)

Samsonfish Seriola hippos
8.1

(1.8-13.8)

Red Snapper Centroberyx spp.
7.8

(4.5-11.1)

Boarfish Family Pentacerotidae
7.2

(3.8-12.0)

Leatherjacket Family Monacanthidae
5.3

(3.3-6.8)

Baldchin Groper Choerodon rubescens
3.3

(2.2-4.7)

Knifejaw Oplegnathus woodwardi
2.0

(1.4-2.7)

Moonlighter Tilodon sexfasciatum
1.2

(0.3-2.4)

Aus. Salmon Arripis truttaceus
1.1

(0.2-2.0)

All Scalefish
 

20.6
(8.3-34.8)

34.8
(19.6-45.5)

51.8
(30.1-62.8)

45.5
(25.7-63.6)

223.6
(156.3-285.2)

* Discarded 

Table 6.       Differences between estimated and reported teleost catches.

Estimated catch above/below reported catch (tonnes live wt.)

Species Region 2 Region 3 Region 4 Region 5 All regions

Buffalo Bream 4.7 13.1 46.3 60.4 44

Dusky Morwong 30.5 9.8 34.2 23.4 29.4

Queen Snapper -5 -4.8 -4.4 -6.1 -25.3

Dhufish 16.4

Pink Snapper -8.2

Blue Groper -1.7 -1.4 -2.4 -2.3 -7.1

Samsonfish -3.7

Leatherjacket 3.4

Red Snapper 2.4

Boarfish 2.4

Knifejaw 1.7

Moonlighter 1.2

Aus. Salmon 1.0

Baldchin Groper 0.2

* Discarded
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3.5 Shark catch size composition

Statistical summaries of the data presented in Figures 16–24 are given in Appendix IV. 

3.5.1 Whaler sharks (family Carcharhinidae) 
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Figure 16.   Whaler shark, family Carcharhinidae, size distribution (all zones).
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Figure 17.   Regional dusky shark, Carcharhinus obscurus, size distribution.

The gillnet catch of carcharhinid species was generally restricted to smaller sharks, under 
120cm fork length (Figure 16). Larger proportions of intermediate-sized and large individuals 
were observed in the catches of the copper shark, Carcharhinus brachyurus, (  of 
males=155cm, standard deviation=50cm;  of females=140cm, standard deviation=7cm) 
and the tiger shark, Galeocerdo cuvier, (   of males=125cm, standard deviation=34cm;   
of females=139cm, standard deviation=32cm). However, it should be noted that relatively 
small numbers of both of these species were caught. The catch of C. obscurus was highly 



26                                                                Fisheries Research Report [Western Australia] No. 146, 2003 Fisheries Research Report [Western Australia] No. 146, 2003                                                                 27

skewed to the smaller size-classes (   of males=82cm, standard deviation=14cm;   of 
females=82cm, standard deviation=15cm), with 91% of observed dusky sharks measuring 
less than 100cm FL. 

The average size of C. obscurus (Appendix IV) was slightly higher on the south coast 
(regions 1, 2 and 3) and in the north west of the fishery (region 6) than in the south-west and 
lower west coast (regions 4 and 5, respectively). Similarly, the proportion of sharks longer 
than 100cm FL was also higher in regions 1 (26%), 2 (22%), 3 (18%) and 6 (20%) than in 
regions 4 (5%) and 5 (12%). The smallest dusky sharks were observed in region 4 (  of 
males=79cm, standard deviation=11cm;  of females=79cm, standard deviation=12cm), 
where 79% of the observed catch consisted of sharks measuring between 75cm and 90cm 
FL. Dusky sharks observed in region 5 were slightly larger (  of males=83cm, standard 
deviation=14cm;  of females=84cm, standard deviation=16cm) but 71% of the catch was 
comprised of sharks measuring between 75cm and 90cm FL. The largest mean size was 
observed in region 1 (  of males=94cm, standard deviation=19cm;  of females=91cm, 
standard deviation=15cm), followed by region 6 (  of males=92cm, standard 
deviation=22cm;  of females=90cm, standard deviation=24cm).
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Figure 18.   Regional sandbar shark, Carcharhinus plumbeus, size distribution.
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The average size of C. plumbeus was noticeably higher in region 6 (  of males=95cm, 
 of females=101cm), than in all other regions. This was particularly apparent for female 

sharks larger than 120cm FL, with the proportion highest in region 6 at 13.8% (Figure 18), 
compared to 0.4% in region 3, 0.8% in region 4 and 1.5% in region 5. 

3.5.2 Hound sharks (family Triakidae) 
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Figure 19.   Hound shark, family Triakidae, size distribution (all zones).
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Catches of most triakid species, were strongly female-biased (Figure 19). Female whiskery 
sharks outnumbered males in the observed catch by 2.5 to 1, school sharks by 5.6 to 1 
and grey gummy sharks by 2.7 to 1. Pencil sharks, however, were caught in almost equal 
numbers. Female G. Galeorhinus (  =119cm, standard deviation=10cm) and M. antarcticus 
(  =110cm, standard deviation=12cm) in the catch were, on average, larger than males of 
the same species (  =111cm, standard deviation=11cm and (  =101cm, standard deviation  
= 6cm, respectively). Male and female whiskery sharks were approximately equal in length 
(male  =111cm, standard deviation=8cm; female  = 110cm, standard deviation =8cm). 
The mean lengths of these 3 species were higher than those of the target carcharhinid species 
C. obscurus and C. plumbeus.
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Figure 20.   Regional gummy shark, Mustelus antarcticus, size distribution.

Regionally, the size composition of M. antarcticus did not vary greatly (Figure 20). However, 
the sex composition did vary significantly. Whilst females outnumbered males in the 
observed catch by nearly 6:1 overall, the sex ratio shifted steadily from a heavy female bias 
in the catch from the west coast (15 females to every male) in Regions 5 and 6 to a male bias 
(2 males to every female) in the catch from the south-eastern corner of the State in Region 1.
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Figure 21.   Regional whiskery shark, Furgaleus macki, size distribution.

Although in regions 3, 4, 5 and 6 and overall, the mean lengths of male and female 
Furgaleus macki were almost identical, males in regions 1 (  =121cm, standard 
deviation=5cm) and 2 (  =20cm, standard deviation=4cm) were significantly larger than 
females (  =108cm, standard deviation=6cm and  =111cm, standard deviation=6cm, 
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respectively). The sex composition of the F. macki catch also varied regionally. Females 
outnumbered males by approximately 3:1 in regions 3, 4 and 5 but the ratio of females to 
males was close to 1:1 in regions 1, 2 and 6. 

3.5.3 Other sharks 
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Figure 22.   Other shark size distributions (all zones).



32                                                                Fisheries Research Report [Western Australia] No. 146, 2003 Fisheries Research Report [Western Australia] No. 146, 2003                                                                 33

The overall size frequency distributions for other shark species are illustrated in Figure 22. 
Grey nurse sharks, Carcharias taurus, ranged in length from 86cm to 231cm TL. The mean 
length of male grey nurse sharks was 130cm TL and females was 132cm TL. The majority 
(75%) of observed Port Jackson sharks, Heterodontus portusjacksoni, were between 50cm 
TL and 70cm TL, although there was also a secondary smaller length mode of larger females 
of 92cm-94cm TL. Shortfin mako sharks, Isurus oxyrinchus, ranged in length from 76cm to 
300cm FL. The mean length of male makos was 128cm FL and females was 139cm FL. The 
tri-modal wobbegong size frequency distribution indicates the presence of multiple species in 
the dataset. The smallest mode (male and female) is mainly due to the cobbler wobbegong, 
Sutorectus tentaculatus, the secondary mode mainly comprises a complex of the western 
wobbegong, Orectolobus sp. A and the as yet unnamed species, Orectolobus sp. B. The third 
mode is due mainly to the banded wobbegong, Orectolobus ornatus with a smaller number 
of spotted wobbegongs, Orectolobus maculatus. The fishery caught primarily small and 
intermediate-sized smooth hammerhead sharks, Sphyrna zygaena (male  =91cm, standard 
deviation=17cm, female  =93cm, standard deviation=18cm). There was no clear difference 
between the size frequencies of male and female smooth hammerheads.

3.6 Scalefish catch size composition

Size frequency distributions of the fisheries’ major scalefish species are illustrated in Figure 
23. Dotted lines indicate minimum legal sizes where applicable. Size frequency statistics are 
given in Appendix IV. 
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Figure 23.   Scalefish size distribution (all zones). (continued next page)
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Figure 23 cont. Scalefish size distribution (all zones).
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Minimum size limits exist for some species of teleosts in Western Australia, as indicated by 
dotted lines in Figure 23. The number of undersized fish in the demersal gillnet catch was 
found to be negligible. 

3.7 Non-fish bycatch

Non-fish bycatch was reported infrequently during gillnet fishing observations, with a total 
occurrence of less than one capture per 1000 kilometre gillnet hours (Table 5). Region 5 had 
the highest rate of bycatch (2.3 animals/1000 km.gn.hr) and region 6 the lowest (0 captures). 
The vast majority of incidents involved invertebrate species, particularly the western rock 
lobster, Panulirus cygnus, cuttlefish (order Sepioidea) and baler shells (family Volutidae). All 
lobsters were caught in regions 4 and 5. Marine mammals were caught at a rate of just over 
1 capture per 10,000 km gn.hours; seabirds at 4 captures per 100,000 km gn.hours and turtles 
at 1 capture per 100,000 km gn.hours. 

Table 5.       Observed regional non-fish bycatch.

Region All

Description 1 2 3 4 5 6  regions

Rock lobster 9 34 43

Cuttlefish 1 1 1 4 7

Baler Shell 4 1 5

Dolphin (common) 2 2 4

Dolphin (unspecified) 2 2

Dolphin (bottlenose) 1 1 2

Sea Hare 1 1 2

Cormorants 1 1

Fairy penguin 1 1

Mutton bird 1 1

Sea Lion 1 1

Seal 1 1

Turtle (unspecified) 1 1

Total bycatch occurrence 3 5 1 17 45 71

Catch rate 
(no. animals/ 000 km.gn.hr)

0.8 1.8 0.1 0.4 2.3 0.0 0.9
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4.0    Discussion

The Western Australian temperate demersal gillnet and demersal longline fisheries, operate 
across an area encompassing subtropical and temperate waters of the Indian and Southern 
oceans and covering 1,560 km of coastline. Unsurprisingly, the fishery’s catch consists of 
a wide variety of elasmobranch and teleost (scalefish) fauna and shows noticeable regional 
variation in its composition. Despite the diversity of the catch, between 1994 and 1999, these 
fisheries remained highly targeted towards catching a small number of shark species, with 
the majority of landings (57%, by weight) consisting of only three species of sharks: ‘bronze 
whaler’ (primarily dusky shark, Carcharhinus obscurus), gummy shark, Mustelus antarcticus 
and whiskery shark, Furgaleus macki. Examination of catches on a finer geographic scale, 
however, highlights how the fishery has evolved regionally to exploit a variety of locally 
abundant species. 

As a means of validating the accuracy of commercial catch records of the main target shark 
species, bootstrapping research observed catch rates proved to be of limited use as the 
total catches of dusky, gummy, whiskery and sandbar catches were all underestimated. It is 
highly unlikely that underestimation of the catches of these high-value species was caused 
by widespread over-reporting of commercial landings, as this would result in higher license 
fees for the fishery and higher rates of income tax for individual fishers. It is more likely 
that, because research sampling was not designed to collect data specifically for this purpose, 
observed catch rates were unrepresentative of commercial CPUE due to temporal and spatial 
biases in the sampling program. Specifically, the relatively low levels of research effort in 
regions 1 and 6, respectively, were likely to have caused under representation of commercial 
catches of gummy and sandbar sharks. However, the reasons for the underestimates of 
dusky and whiskery shark catches are less clear as relatively high proportions of commercial 
effort were observed in regions 4 and 5, where the majority of these species’ landings 
were reported. In these cases, commercial catch rates may simply have been higher during 
unobserved times, in unobserved areas or on unobserved vessels. Alternatively but less 
likely, fishing behaviour might have been changed by the presence of observers on vessels. 
However, from the authors’ understanding of individual vessels’ fishing strategies and 
observations of skippers’ personal fishing records (e.g. vessel ‘logbooks’, marks on GPS 
plotters, etc.), there was no indication that vessel behaviour was affected by the presence 
of observers. It is also considered highly unlikely that fishers would risk lower catch rates 
and, therefore financial penalty by changing their fishing strategies in order to voluntarily 
take observers to sea. It is apparent from these results that in order to accurately estimate 
commercial catches using observer data in a geographically large, multi-species fishery such 
as this, the level of observer coverage needs to be high. Based on the results from region 
4, where target catches were underestimated despite 19.8% of commercial effort being 
observed, it is suggested that the required level of observer coverage needs to be greater 
than 20% of commercial effort. Further, to account for regional, temporal and inter-vessel 
variations in CPUE, observer effort must be applied more uniformly than was possible during 
this study. 

In terms of percentages of the fishery’s total elasmobranch catch, the commercial and 
research data agree that the three traditional target species ‘bronze whaler’ (primarily dusky 
shark, Carcharhinus obscurus), remained the dominant component of the fishery’s catch 
during the late 1990s. Although the descriptive name of ‘bronze whaler’ is commonly used to 
refer to multiple species of carcharhinid (whaler) sharks, C. obscurus were found to account 
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for 98% of the ‘bronze whaler’ catch observed during this study. The only other species of 
‘bronze whaler’ identified from the research data was Carcharhinus brachyurus, also known 
as the copper shark. Although C. bracyurus were observed in all regions of the fishery, they 
were slightly more common in catches from the south-east of the State. 

Research observed length frequencies show that, 97.5% of the observed JASDGDLF and 
WCDGDLF gillnet dusky shark catch consisted of sharks with a fork length of less than 
125cm (i.e. less than 6 years old according to Simpfendorfer et al, 2002). These data confirm 
that the 16.5cm (61⁄2”) and 17.8cm (7”) gillnet mesh sizes permitted in these fisheries are 
highly selective in catching only the youngest age-classes of dusky sharks (Simpfendorfer 
and Unsworth, 1998a), which is believed to be critical to the ongoing sustainability of this 
stock (Stevens et al, 1997; Simpfendorfer, 1999a; Simpfendorfer, 1999b). Examination 
of these size frequency data regionally is believed to provide some important insight into 
aspects of the early life history of C. obscurus in Western Australia. Dusky sharks in region 
4 were, on average, smaller than anywhere else and the range of size classes caught there 
was narrower than in other regions. The mean size and range of size classes both increased 
in adjacent regions and continued to progressively increase in regions to the north and 
east, suggesting that the south west corner of the State is the principal area for dusky shark 
parturition (‘pupping’), with juvenile C. obscurus gradually spreading to adjacent south and 
west coast waters as they grow.

Gummy sharks, M. antarcticus, continued to be an important component of the demersal 
gillnet catch in south coast regions whilst remaining only a minor component of the catch in 
south-western and western regions. The observed size composition was very similar to that 
reported by Lenanton et al, 1990 and consisted primarily of large adult females. The regional 
research data indicate an apparent sexual segregation of the gummy shark stock in Western 
Australia. Whilst females outnumbered males in the observed catch by 6:1 overall, the sex 
ratio shifted steadily from a heavy female bias in the catch from the west coast (15 females 
to every male) to a male bias (2 males to every female) in the catch from the south-eastern 
corner of the State. Similar segregation has been noticed in the south-eastern Australian 
Southern Shark Fishery (SSF), where females are more common in the catch from Victorian 
and Tasmanian waters and males are proportionately more significant in catches from the 
western Great Australian Bight (Walker, personal communication3). The segregation of 
sexes implies that some form of breeding migration must occur, however the details of such 
movements are poorly understood. 

Whiskery sharks also remained a significant component of the fisheries’ catch in all six 
regions, despite the results of recent population modeling suggesting that their biomass has 
fallen to 32% of its unexploited level (McAuley and Gaughan, In Press). Whilst F. macki 
was actively targeted during the early development of the WA ‘shark’ fisheries, as catch rates 
began to decline in the 1980s, the fishery redirected fishing effort towards catching the more 
abundant species, such as C. obscurus and M. antarcticus (Simpfendorfer et al, 2000) and 
these data clearly indicate that by the late 1990s whiskery sharks were no longer as important 
as catches of these other species. Small whiskery sharks were almost entirely excluded from 
the catch due to the size-selectivity of the permitted gillnet mesh-sizes, as described by 
Simpfendorfer and Unsworth, 1998a. Females were approximately 3 times more common 
than males in catches from the south-west and lower west coasts; males slightly outnumbered 
females in the far south east of the State and catches of males and females were roughly 
equal elsewhere. The regional sex ratios indicate that the whiskery shark stock is sexually 
segregated and that some form of reproductive migration must therefore occur, as was 
suggested by Simpfendorfer and Unsworth, 1998b.

___________________________________________

3 T. Walker, Marine and Freshwater Resources Institute. Queenscliff, Victoria. Australia. 
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Whilst the fishery for these traditional ‘target’ shark species has been well reported, the 
secondary, but regionally important, components of the fisheries’ catch have been less well 
described. Sandbar sharks have been an important component of the catch in the northern 
region of the WCDGDLF for a number of years, partly because the Abrolhos Islands have 
provided a safe offshore anchorage for accessing the deeper continental shelf waters where 
they occur. Catches only began to increase in lower West Coast and south-western regions 
during the mid to late 1990s as operators began upgrading to larger and more powerful 
vessels and could access the deeper offshore waters. Until the late 1990s, C. plumbeus 
was seen as a low value product compared to traditional target species and there was 
little incentive for fishers to target them. However, increases in the price of shark fins on 
international markets, together with declines in the catch of traditional target species, have 
generated increased fishing pressure on sandbar sharks, which have large fins relative to 
their body-size. The effects of this increased level of exploitation is currently being studied 
as part of a 3-year research project, part funded by the Fisheries Research and Development 
corporation. Estimated sandbar catches were very close to commercially reported catches in 
regions 3 and 4, where C. plumbeus was not heavily targeted and in region 5 where they only 
became a target of the fishery in the latter years of this study. 

Significant regional variations were also apparent in JASDGDLF catches. Although they may 
occasionally occur as far up the west coast as Perth (Last and Stevens, 1994), school sharks, 
Galeorhinus galeus, were only an important component of the catch in Region 1. Like other 
species of hound sharks (family Triakidae) caught in these fisheries, the catch of G. galeus 
is apparently distinctly female-biased, suggesting a strong sexual segregation of the stock. 
Because only 2 years of research CPUE data were available for region 1, the commercial 
catch could not be estimated from research observed catch rates. Dogfish were only landed 
in significant quantities in region 2, where a handful of Esperance-based vessels began 
targeting squalene-rich species (mainly Centrophorus uyato and Squalus mitsukurii, Daley 
et al 2002) during the mid 1990s. This fishery was short-lived as, according to fishers who 
were involved at the time, catch rates began to decline dramatically and the fishery for these 
species had all but ceased by 1999 (McAuley, unpublished data). Because dogfish occur in 
deep continental slope waters, which are outside the current range of the demersal gillnet 
and demersal longline fleet, they are unlikely to be subject to continued exploitation by these 
fisheries. 

As was the case with the primary shark species, the estimated catches of the principal 
teleost species were lower than their commercially reported catches. The notable exception 
was Dhufish, Glaucosoma hebraicum. The underestimation of catches of queen snapper, 
Nemadactylus valenciennesi, blue groper, Achoerodus gouldii, and pink snapper, Pagrus 
auratus, may be explained by high commercial catch rates at unobserved times and locations. 
This is particularly likely for these species, which probably aggregate to spawn for relatively 
short periods at discreet locations within demersal gillnet fishing grounds. However, dhufish, 
Glaucosoma hebraicum are also known to form spawning aggregations, yet research CPUE 
was consistently higher than commercial CPUE. As the highest value teleost species caught 
in the demersal gillnet fishery (valued at $8.50-$9.50 between 94/95 and 98/99), there may 
have been some incentive for operators to underreport their catches.

Despite the limitations of bootstrapping our research observed catch rates in validating 
commercially reported catches of the principal target species, the estimated catches 
offer a useful indication of which secondary, minor and bycatch species might have 
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been underreported in commercial fishing returns data. Catches of hammerhead sharks, 
wobbegongs, ‘blacktip’ sharks (mainly Carcharhinus brevipinna), shortfin mako sharks, 
pencil and tiger sharks were all estimated to be higher than commercially reported, 
strongly suggesting that a portion of the catch of these species were either undescribed in 
monthly fishing returns or selectively discarded. Additionally, as these data were found to 
underestimate catches of the main target species, the same might be true for these other 
catches and their true catches might be even higher than we have estimated. As fishers 
are not required to report their discarded bycatch, these estimates offer the best available 
indication of the magnitude of these catches, however they do not provide any information 
on the mortality of bycatch species. From the authors’ own observations, rates of bycatch 
mortality varied significantly between each species but in general, survival rates of 
elasmobranchs captured by gillnets were higher than for teleosts. 

This technique may also prove useful in monitoring the level of bycatch of the protected 
grey nurse shark, Carcharias taurus. Since it’s protection in 1997 under the Environment 
Protection and Biodiversity Conservation (EPBC) Act and the State administered Wildlife 
Conservation Act, commercial catches of this species have ceased. These data, therefore, now 
represent the only available means of estimating their bycatch in these fisheries. Research 
observed CPUE data are, however, likely to be of less use in determining catches of great 
white sharks, Carcharodon carcharias, due to the rarity of their capture and the high level of 
monitoring that would be required to provide a meaningful dataset.
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Appendix II. Total length – fork length relationships 

TL(cm) = a*FL(cm) + b FL (cm)
Common name Species a b r2 n min max

Angel shark (unspecified) Family Squatinidae 1.0039 5.4232 0.9894 4 72 92

Dusky shark ( ) Carcharhinus obscurus 1.1762 3.6568 0.9838 1,196 66 264

Dusky shark ( )         “                 “ 1.2073 1.3613 0.9859 1,157 59 347

Dusky shark (combined)         “                 “ 1.1851 3.0321 0.9844 2,359 59 282

Copper shark Carcharhinus brachyurus 1.2206 5.3633 0.9963 20 74 229

School shark Galeorhinus galeus 1.1385 3.3111 0.9800 748 80 151

Gummy shark Mustelus antarcticus 1.0837 4.6424 0.9590 360 63 185

Grey nurse Carcharias taurus 1.185x 10.669 0.9671 9 93 127

Smooth hammerhead Sphyrna zygaena 1.2977 1.7551 0.9846 135 52 142

Spinner shark Carcharhinus brevipinna 1.2026 2.8155 0.9945 61 67 132

Port Jackson Heterodontus portusjacksoni 1.0666 2.5650 0.9760 73 39 95

Pencil shark Hypogaleus hyugaensis 0.8159 31.212 0.3613 25 87 98

Tiger shark Galeocerdo cuvier 1.0748 23.452 0.9476 225 95 361

Sandbar shark Carcharhinus plumbeus 1.2185 0.2133 0.9631 273 52 121

Whiskery shark Furgaleus macki 1.0044 13.171 0.8955 502 92 129

Western wobbegong Orectolobus sp. 0.8148 61.044 0.5316 74 44 122
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Appendix IV. Size frequency statistics

1. Elasmobranch 

Mean Standard Fork Length (cm)

Name Species Sex Location n  ( ) Dev. (σ) min. max.

Copper shark Carcharhinus brachyurus
Male

all regions
76 155 50 60 238

Female 40 140 57 65 245

Spinner shark Carcharhinus brevipinna
Male

all regions
771 91 19 58 210

Female 691 90 16 60 220

Dusky shark Carcharhinus obscurus
Male

region 1
162 94 19 72 183

Female 143 91 15 68 163

“ “
Male

region 2
56 90 14 75 143

Female 48 90 14 74 149

“ “
Male

region 3
1,009 87 17 53 210

Female 995 87 20 59 224

“ “
Male

region 4
5,442 79 11 64 253

Female 5,458 79 12 65 205

“ “
Male

region 5
1,482 83 14 67 219

Female 1,730 84 16 67 273

“ “
Male

region 6
300 92 22 74 196

Female 366 90 24 72 222

“ “
Male

all regions
8,455 82 14 53 253

Female 8,740 82 15 59 273

Sandbar shark Carcharhinus plumbeus Male region 3 319 77 7 52 98

Female 247 79 10 54 150

“ “
Male region 4 617 75 12 47 140

Female 733 75 13 46 156

“ “
Male region 5 740 82 11 52 147

Female 742 82 12 52 155

“ “
Male region 6 222 95 18 45 143

Female 269 101 23 44 160

“ “
Male all regions 1,898 81 13 45 147

Female 1,991 82 16 44 160

Tiger shark Galeocerdo cuvier Male all regions 17 125 34 92 204

Female 38 139 32 92 214
Whiskery 
shark

Furgaleus macki Male region 1 82 121 5 109 132

Female 62 108 6 91 123

“ “
Male region 2 22 120 4 114 131

Female 30 111 6 100 126

“ “
Male region 3 118 112 7 95 127

Female 374 110 5 88 128

“ “
Male region 4 593 110 8 76 128

Female 1,632 109 8 75 150

“ “
Male region 5 242 111 8 80 128

Female 674 115 7 84 130

“ “
Male region 6 76 110 8 72 123

Female 93 107 6 90 122

“ “
Male all regions 1,133 111 8 72 132

Female 2,865 110 8 75 150

School shark Galeorhinus galeus Male all regions 134 111 11 80 140

Female 756 119 10 80 151
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Pencil shark Hypogaleus hyugaensis Male all regions 242 92 4 74 102

Female 251 92 5 63 105

Gummy shark Mustelus antarcticus Male region 1
860 102 6 87 121

Female 349 106 13 57 185

“ “
Male region 2

224 101 6 84 115

Female 746 113 11 80 163

“ “
Male region 3

228 98 5 84 119

Female 1,953 110 11 63 148

“ “
Male region 4

42 97 6 86 117

Female 482 112 14 84 155

“ “
Male

west coast
(regions 5 

& 6)

8 100 5 90 106

Female 123 113 13 88 190

“ “
Male all regions

1,362 101 6 84 121

Female 3,654 110 12 57 190

Grey gummy Mustelus sp. Male all regions
1 85

Female 44 91 5 74 101

Grey nurse Carcharias taurus Male all regions
26 130 40 91.0 231.0

Female 18 132 40 86.0 222.0

Port Jackson
Heterodontus 
portusjacksoni

Male all regions
98 57 6 43 70

Female 236 65 14 40 99

Mako Isurus oxyrinchus Male all regions
48 128 43 76 247

Female 31 139 45 80 300

Wobbegongs Family Orectolobidae Male all regions
279 142 48 14 260

Female 271 130 41 60 225

Hammerhead Sphyrna zygaena Male all regions
1,178 91 17 48 187

Female 1,092 93 18 48 232

2. Teleosts

Mean Standard fork length (cm)

Name Species n   ( ) Dev. (σ) min. max.

Australian salmon Arripis truttaceus 58 74 5 60 84
Baldchin groper Choerodon rubescens 211 56 4 48 67
Blue groper Achoerodus gouldii 895 65 9 35 109
Boarfish (unspecified) Family Pentacerotidae 638 49 12 18 94
West Australian dhufish Glaucosoma hebraicum 1,206 66 11 25 110
Knifejaw Oplegnathus woodwardi 351 43 5 26 94
Leatherjacket (unspecified) Family Monacanthidae 380 60 9 34 83
Moonlighter Tilodon sexfasciatum 160 42 16 29 123
Pink snapper Pagrus auratus 767 61 10 28 115
Queen snapper Nemadactylus valenciennesi 2,513 66 8 32 98
Redfish, red snapper, nannygai, 
bight redfish Centroberyx spp. 399

53 7
31 71

Samsonfish Seriola hippos 142 90 15 55 164
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