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1. SUMMARY 

The inshore gill net fishery in tropical Queensland is one of the 
State’s most valuable fishery resources. The fishery has been split 
into two entitlement zones; the Gulf of Carpentaria and north eastern 
coast and the remained of the east coast south to Bundaberg. While the 
exact quantities of fish produced by the 280 fishermen with east coast 
endorsements have up to now been undocumented, it is thought to be 
substantially less than the Gulf of Carpentaria catch which was about 
700 tonnes of fillet in 1984. As a result, many east coast fishermen 
are involved in other fisheries (e.g. crab trapping, beam trawling and 
bait fishing).  

The east coast gill net fishery is a multispecies fishery in which 
fishermen may take up to 50 different species. They commonly use 
monofilament gill nets of 10 to 20 cm stretched mesh but there has 
been a recent trend towards larger mesh sizes (i.e. to 30 cm). 
Barramuni (Lates calcarifer) is the single most important species of 
this fishery both by weight and value. It ranges over the entire east 
coast entitlement zone but is more commonly caught north of 
Rockhampton. There is evidence that many gill net fishermen target for 
barramundi and that catches of other fish are in many cases 
incidental. Studies undertaken into the biology of barramundi have 
largely supported management strategies already in force although 
minor alterations have been suggested. Biological data are also 
presented on the other major commercial fish species (e.g. threadfin 
salmons (Polynemidae) and grunter (Pomasidae)) and these will be 
available for use in future management strategies. A voluntary log 
book scheme which was initiated in 1981 amongst select commercial 
fishermen to collect fishery data has now been made permanent. This 
was regarded as an essential requisite for ongoing management of the 
fishery.  
A series of changes to the current management strategy for the east 
coast gill net fishery have been recommended. These include: an 
increase to the present minimum legal size of barramundi to 55 cm; 
identification and protection of barramundi nursey areas; and a review 
of all estuarine netting closures. As well, it is recommended that 
further studies be undertaken on the economies of the fishery and the 
effects of coastal stream barriers. The east coast gill net fishery 
management plan should be regarded as dynamic and subject to regular 
review.  
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2. INTRODUCTION

Most of the world’s marine fish harvest still comes from coastal 
waters despite the rapid development of distant water fishing fleets 
(McHugh, 1967). Fish yields from estuaries and lagoons are generally 
high, due to factors including shallowness, inflow of nutrients from 
rivers, and the influence of large quantities of plant materials 
(particularly mangroves) received from their shorelines (Makten and 
Polovina, 1982). Techniques developed to harvest those fish include 
trawling, line fishing, trapping, seine netting and gill netting. 

In Queensland, commercial fishing by means of seine nets or gill nets 
involves a minimum of 400 fishermen or 215 of the total number of 
master fishermen (Qld Fish Management Authority, pers. Comm.). A 
substantial recreational fishery also exists for estuarine and coastal 
fishes. For some years, both commercial and recreational fishermen 
have complained of decreasing estuarine and coastal fish catches, 
particularly of the more commercially attractive species e.g. 
barramundi (Lates calcaraifer).  

In response, the Queensland Government, with the aid of a Fishing 
Industry Research Trust Account (F.I.R.T.A.) grant, initiated a three 
year premanagement study of barramundi in 1978. This aimed primarily 
to collect the information necessary to make management decisions for 
the barramundi fishery. As a result of this work, certain management 
initiatives were implemented (see Regulations section), but there was 
(and still is) a need for an ongoing assessment of their impact. 
Further information was needed on the barramundi fishery to aid in the 
evaluation of these management strategies, and the effect these 
initiatives had on the overall east coast inshore net fishery, a 
multispecies fishery, was unknown. In recognition of this need for 
further information the Queensland Department of Primary Industries 
initiated a F.I.R.T.A. assisted research project in 1981.  

Programme Objectives: The broad goals of this research programme were: 

1) To collect, collate and analyse biological information on the east
coast gill net fishery so as to accumulate a store of biological
baseline data for management purposes and

2) To monitor and assess aspects of the current management regime for
the fishery.

More specifically the objectives were: 

• To determine catch composition with respect to species, sizes
of fish, seasonality and habitat of the commercial fishery.
Aspects of the biology of selected species were also to be
investigated.
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• To determine the effect of current gear restrictions, seasonal
and area closures on catch composition and on the commercial
viability of fishermen.

• To investigate alternative management, including alterations
in restrictions and design of fishing gear.

Structure of the Fishery: Three important aspects of the fishery 
are a) the fishing methods and equipment 

b) the areas fished
c) regulations governing type and use of gear

Gear: Gill nets are widely used in Queensland to catch commercial 
fish species in estuaries and on coastal foreshores. A gill net 
consists of a sheet of netting hung with floats and leads on 
opposite sides so that it hangs vertically in the water. The 
netting material used may be multifilament, kuralon or nylon but is 
more commonly monofilament. Mesh size is measured as stretched mesh 
from centre knot to centre knot. Nets are set, usually with 
anchors, or with one end tied to a tree or solid structure and the 
outer end anchored, in a place where fish are thought to move. Nets 
are usually set at right angles to the bank. They may be set on the 
surface or sunk in deep holes. Fish become tightly wedged, or 
enmeshed in the webbing, tangled by projecting spines or teeth or 
bridled with a mesh caught in the mouth. Nets are serviced at 
regular intervals with fish being removed, processed (filleted or 
gilled or gutted) and chilled on ice or placed in a freezer. 

Netting Areas: In eastern Queensland, nets may be used, subject to 
area and seasonal closures, in estuaries, or along coastal 
foreshores. An estuary is defined as the part of a river or inlet 
up to the limit of tidal influence. In estuaries, nets are usually 
set in channels or in deep holes. Areas with obstructions such as 
rocks or in the vicinity of fallen timber are favoured as netting 
locations. These are mud flats, river mouths, beaches and rocky 
headlands.  

Regulations: The inshore net fishery is controlled by regulations 
set out in the Fisheries Act (1976 - 1984) and the Fishing Industry 
Organisation and Marketing Act (1982 – 1984). Only endorsed master 
fishermen may participate. Management measures have been taken to 
conserve the fishery. These include:  

(a) A closed season on the taking of barramundi from November to
January inclusive.

(b) The establishment of two limited entry fisheries for the east
coast and Gulf of Carpentaria.
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(c) A weekend closure in most rivers and creeks on the east coast
to reduce conflict between amateur and commercial fishermen.

(d) Area closures, both total fishing and partial netting bans.

(e) Identification and declaration of habitat reserves for the
preservation of fish nursey grounds.

(f) A bag limit for barramundi on amateur fishermen. This applies
only to the east coast.



Past commercial landings: 

I n 1 ':?:::: 1 , .::1, c om p u 1 ·=· or }' c .::1, t c h - 1 o g -=· c h em e 1 •• •,1.::1. -=· i n t r· o du c e d i n t c, t h e
Gulf of Ca.r·pent.::1.r·ia limited entr·::,·· ,;iill net fi·::-her·y ,.,,1ith .::1, ·:-imil.::1.r· 
·:;cheme in tr·oduced on the east co.::1.·::.t in 19::::4. Pr· i or· to 19::::i ther·e 
1,,1a·=· nc, offici.::1.l monitor·in,;i of total ba.r·r·.=:..mundi catche·=· in 
Queensland. The only figures available were landings made at 
Queensland Fish Board Depots in major centres (Table 1) These 
pr·obabl >' bear· 1 i ttl e r·e·::.embl .::1.nce to actu.::1.l tc,t.::1.1 c.::1.tche· =· a.·=· ·Fish 
were also marketed through many other outlets. The Fish Board 
statistics do, however, give an indication of relative landings 
-::1.t 1._.1ar·iou·=· e.:;1.s;.t co.::1.-=-t centr·e':::., La.riding·=· ar·e hi,;iher· in the 
northern centres and decrease with increasing latitude. 
t···J.::1.r·>··bor·ough .::1.nd Bund.::1.ber·g ha•,ie l m.•,1 landing':::-. Tot.::1.l l .::1.ndi ng·=· for· 
all east coast centres fel I from 94.4 tonnes ln 1977 to 50.7 
tonnes i n 1 ':?:31 • 

Landings at some centres, eg Cairns may be inflated due to 
transport of fish from other areas, e.g. the Gulf and Princess 
Charlotte Bay, It is difficult therefore to accurately gauge the 
rel -::1.t i ve qu.::1.nt it i e':::. of fish caught on the e-::1.-=-t co3.-:;t and Gui f of 
C.::1.r· pent .::1.r· i a .• 

1977 1978 1979 1980 1981 

Cairn s 36468 (26.6) 22174 (13.4) 2818 ( 1. 7) 28756 (21 .3) 23378 (19 .8) 

ln nisfail 4273 ( 3 .1) 4791 (2,9) 3265 ( 1, 9) 4823 (3,8) 3297 (2, 7) 

fo1msville 27966 (20,4) 18574 rn .2) 11960 (7, 1) 17560 03,0) 8412 (7, 1) 

8Q1,•1en 1585 ( 1.2) 91 (0 '1) 77 ( 0, 1) 27 (0, 1) 186 ( ,2) 

Mackay 6362 (4.6) 5690 (3,4) 5679 (3.4) 3894 (2,9) 3342 ( 2, 8) 

Rockhampton 8028 1:5.9) 9100 (5,5) 8621 ( 5, 1) 8429 ( 6, 2) 7256 ( 2, 73) 

Yeppoon 3921 (2 ,0) 3942 (2,4) 3388 (2,0) 1629 ( 1.2) 849 (0. 7) 

Ro�.s-1 Yn Bay 166 ( 0, 1) 4 (0, 1) 164 (0.1) 33 (0, 1) 224 (.19) 

Gladston e 3750 ( 2, 7) 5444 (3,3) 5041 (3,0) 2429 ( l. 8) 2236 ( ! '9)

Bun daberg 976 (0 '7) 6227 (0.4) 2257 U ,3) 496 (0,4) 568 ( 0, 6) 

Marybor·ough 872 ( 0, 6) 1145 (0. 7) 1493 (0,9) 930 ( 0, 7) 911 (0.7) 

Total (east coast) 94367 (69) 77182 (46.7) 44763 (26,7) 69006 ( 51. 2) 50659 (42,9)

Tota 1 Fish Board 136948 165256 167675 134865 l 18019

Table 1: Fish Board landings (kg of fi 1 let) for the major east 
coast depots north of Maryborough for 1977-81. The percentage 
for each centre of total annual Fish Board landings is given in 
brackets. Weights have been rounded to the nearest kilogram, 
Total v . .1e i ,;iht·=· m.::1.::,' not nece·::-sa.r· i l ::,-- equ.::1.1 the ·::.um of i ndi ,_.., i du.::1.i
1 .::1.n di n ,;1 1.,._1e i gh t "=·. 
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3. METHODS AND TECHNIQUES:

In order to assess the the inshore gill net fishery data were 
collected in two ways: catch and effort information was obtained 
directly from selected cocmercial fishermen using a voluntary log 
book scheme and through a research netting programme. The log 
book scheme was initiated in August 1981 and terminated in July 
1984. It involved up to 19 fishermen completing monthly returns 
on their fishing activities. Details of the research netting 
programme are as follows. 

Study sites: The topography of the eastern Queensland is 
dominated by the Great Dividing Range, which follows closely the 
coastline for most of its length. Most of the rivers and streams 
which flow to the east of the Dividing Range into the Coral Sea 
are relatively short. In the study area (Cairns to Baffle 
Creek:), there are two major exceptions to this: the Burdekin and 
Fitzroy Riveros. 

To achieve the objectives of this study, an intensive research 
field programmme was designed and implemented. Study sites were 
chosen in estuaries and associated foreshores of selected typical 
rivers. A map showing the location of al 1 five study areas on the 
east Queensland coast is given in Figure 1. Within each study 
area, a series of sites, representative of commercial fishing 
grounds, were chosen for detailed examination. A number of 
l o c a t i o n s a n d / o r h a b i t a t s ( e • g • r i v e r ,· r i v e r m o u t h , f o r e s h o r e )
were examined within each site.

Fifteen permanent sites were established, while other locations 
were spot sampled at irregular intervals. 

Sampling Period: During the period July 1981 to the end of 
February 1983, 10 permanent stations from Cairns south to Mackay 
were routinely visited at either monthly or bimonthly intervals. 
At the end of this period, sampling of all these locations, with 
the exception of the Cairns sites, was terminated. A new series 
of five stations from Bundaberg to Mackay was then established 
and sampled monthly from March 1983 until April 1984. 

Netting Operations: Sampling was undertaken by a three man 
research team using a four wheel drive vehicle and small 
aluminium dinghies. At each location a selection of gillnets, 
which were especially designed and built for the project, were 
set in both estuarine and foreshore situations. Net sizes, 
(which ranged from 10 to 20 cm stretched mesh), ty p e  and 
construction were similar to those commonly used in the 
commercial fishery. The technique for the placement of nets was 
as outlined in section 2. Mainly monofilament nets were used, 
however a small trial was carried out with multifilament mesh. 
Nets were generally set in the late afternoon and retrieved the 
next morning. On a number of occasions however the sampling was 
for a shorter time, around 6 hours. Most commercial catche·s are 
made at night. Periodic checks of the net were made at about two 
hourly intervals to clear enmeshed fish and to ascertain if the 
net was functioning properly. 

Processing of Catch: With the exception of certain fish 
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(barramundi) which were tagged and then r3leased the catch was 
routinely processed in the following manner. All fish were 
measured (total length or fork length to nearest 0.5 cm), weighed 
to the nearest 100 gm and then dissected to determine their sex 
and gonad development. In the field, the gonad development of 
each fish was assessed macroscopically however barramundi tissue 
specimens were routinely c ollec ted and processed in the 
laboratory for microscopic examination. This had the dual 
purpose of allowing for confirmation of macroscopic staging and 
to check for sex inversion. A gonosomatic index (percentage of 
gonad weight in total body weight) was also calculated for each 
barramundi sampled. 

Tagging: Only the barramundi, 1.�i� calcarifer, was tagged 
during this study. The primary method used for capturing fish to 
be tagged and released was gill netting. A few fish we1·e also 
tagged by amateur fishermen angling with lures. 

There was a set procedure for tagging. The net was carefully cut 
away from the fish and the fish's suitability for tagging 
v isually assessed. Factors such as current velocity, water 
temperature, captive time in the net and damage sustained while 
in the net all contributed to the overall condition of the fish. 
If the fish was judged to be suitable it was immediately weighed, 
measured, checked for reproductive status (i.e. a running ripe 
finh) and then tagged and released. To minimize chances of 
immediate recapture, the release site was usually at least 100

metres from the net where it was captured. 

Two tag types were used; dart tags and metal headed tags. Both 
of these were essentially tubular, coloured plastic streame:cs 
between 10 and 15 cm long which, when applied, protruded 
externally from the fish. Individual tags had printed on them a 
unique four or five digit number for identification, an address 
(Q'ld Fish. c/- P.O. BUHGALOH) and then the number repeated. 

A dart tag has a plastic barb Hhich hold3 the tag in place when 
it is injected through the dorsal musculature just below the 
posterior ha 1 f of the first do 1' s a 1 fin. The a pp 1 i cat o l' used for 
th:Ls operation is a stainless steel tube sharpened at one end. 
The diameter of the tube is only fractionally larger than that of 
t h e t a g • T h e t a G a n d a p p 1 i c a t o r a r e j_ n n e r· t e d i n t o t h e f i s h a n d 

the applj_cator withdrawn J.eaving the tag in position. Whe1·e 
possible the tags were positioned in such a way to allow the 
anchor to lodge behind the pterygiophores associated with the 
dorsal spine. As this was not always possible, particularly in 
larger fish, efforts were made to leave the barb embedded as 
deeply as possible in the muscle. With the metal-headed skin 
tags, a blade of stainle:.1s steel (O.t: cm by 3.5 cm) was shallowly 
implanted into the musculature. A specially designed applicator 
\nu: n e e d e d f o r t h is op e r a t ion . 

Successful communication with the fishing public is an essential 
element of tagging programmes which rely on industry and public 
co-operation for taz return data. Considerable effort was put 
into a publicity campaign involving addresses to amateur and 
profeosional fishing bodies and media releases. A reward poster 
w a s a 1 s o d i s t r i b u t e d ( s e e A p p e n d ix 1 ) • T ld. s p u b 1 i c i t y c a LI p a i g n 
wa::; devised to make the publj_c ah'ace that there was a tat:;ging 
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p rogramm e  underway, and to inform them of the research 
objectives, where to look for tags and what to do if a tagged 
fish was caught. In the event of the recapture of a tagged 
barramundi the following information was sought. 

tag number or preferably return of the actual tag 

date and place of recapture 

length and weight of the barramundi 

sex of the fish (if easily determined) 

fishing method 

A nominal reward of $5 was offered for the return of each tag. A 
personal letter was forwarded to each fisherman who returned tags 
giving details of the movements and growth of that tagged fish. 
As well, details of recaptures were put in  an irregular 
newsletter to participants in the commercial log book programme. 

Reproductive studies: The volumetric method of sub-sampling 
eggs, similar to the technique described by Moore (1980), was 
used to estimate barramundi fecundity. The ovary was first fixed 
in 10% formalin. The volume of water which it displaced was then 
measured to the nearest ml. The ovarian wall was then peeled off 
and the volume of water it displaced mea3ured. A nett 
displacement (V) was calculated by subtracting the displacement 
of the ovarian wall from the total displacement. Eggs in the 
ovary were then gently teased apart, filtered and three or four 
samples, each displacing 0.4 ml of water, were taken. After the 
eggs in each sample were counted under a dissecting microscope, 
an  ave rage num ber per sample (N) was caculated. Small, 
underdeveloped eggs were not counted. Only mature ovaries were 
used. The fecundity was then calculated using the foi:,mula F = 
5x( NxV). 

In preparation for microscopic examination gonads were initially 
fixed in Bouin's solution for a period of at least two weeks. 
Median transverse sectiona of approximately 0.2 cm width were cut 
with a surgical blade and then placed in 'tissue telc' cassettes 
and al lowed to wash j_n 70% alcohol until processed. Tissue was 
then placed in an automatic tissue processor for dehydration, 
clearing and infiltration procedures before removal and vacuum 
infiltration in paraffin wax for 30 minutes. Tissue samples were 
then placed in moulds of paraffin wax in readiness for microtome 
Sf,ctioning. Sections of four micron thicl<ness i.'sr� ,Jut usj.nb a 
rotary microtooe. After drying, slides were stained using 
Harris's haemotoxylin and eosin and mounted in Depex. 

In the field, gonads of all coomercial fish species were given an 
index of maturity based on a six stage classification scheme. 
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The scheme was as follows: 

1 immature 

2 resting I slight development 

3 maturing early 

4 mature 

5 running ripe 

6 spent 

A detailed description of the morphology of barramundi gonads 
during each of these stages is given by Davis (1982). In a 
number of species, difficulty was experienced in differentiating 
stage 6 males from sta5e 2 - 3 males. When such difficulties 
were encountered the fish were described as stage 2. 

Physical Parameters: At each netting location, measureDents of 
surface water temperature, salinity and turbidity were made. 
Procedures were as fol lows. A mercury-in-glass thermometer was 
used to measure surface water temperature at each sampling 
location. This measurement was always made at dusk regardless of 
tide. A vial of water from each location was returned to the 
laboratory and salinity determined using an Ameriqan Optical 
Corporation temperature compensated optical salinometer. The 
water sample was always taken as close to the high tide as 
practicable. The turbidity of this water sample was also 
determined using a Hach turbidity meter. 

Data Processing: Data from both the research netting and log 
book programmes were entered onto an SR 72 micro-computer and 
stored electronically on floppy disks. Processing was undertaken 
using both off-the-shelf software and with specially designed 
programa written in MBASIC by staff at the Northern Fisheries 
Research Centre. Data were also transferred onto the PDP10 
syste□ of James Cook University fo1· more involved analytical 
procedures. 

4. RESULTS AND DISCUSSION:

4.1 Commercial Fishery: 
Data on a total of 1571 fishing days was supplied by 19 
coQ□ercial fishermen working in the seven regions of the east 
coa3t (Figure 2) Most of the commercial fisher@en surveyed 
operated only in one area, generally close to their place of 
residence. Only two fishermen worked in more than one area, 
travelling by boat or truck to their fishing grounds. In 1982, a 
census of all Queensland commercial fishermen by the Queensland 
F i s h M a n a g e m e n t A u t h o r i t y ( Q • F • M • A • ) f o u n d t h a t t h e 1· e 11 e r e n o 
itinerant net fishermen. All the net fishermen were found to 
w o r k i n o n l y o n e z o n e . F o u r o f t h e f i s h e r m e n w h o t o o k p a 1· t i n 
t he p re s en t s u r v e y h ad l a x· g e d ::. .s p 1 a c em en t b o a t s s i m i. 1 a r t o t ho s e 
used by net fishermen in the Gulf of Carpentaria. As well as 
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c; i 1. J. n e t t i n ,::; t :1 e :; e 1-1 e r e u s e d i n o t; b e 1 • f i 3 h e 1 • i. e �, :1 u c h a s o e a rn 
trawling and reef bottom fishing. The remainin3 fishermen worked 
out of either snall, aluminium dj_nchie::: or, in tuo cases, lari;er 
f ibreglass or aluminium speedboats. The close proximity of 
m a r- k e t s a n d t; h o e a s y a c c e s s i b i l i t y o f rn. o s t :f :i. s h i n g a r· e a s rn a d o 
extended fishins trips unnecessary. Consequently, the number of 
mnintenance and travelling days was relat:i.vely low at 572. Fol' 
every 2.7 days spent fishing one day was spent in maintenance and 
travel. This however did not take into account time lost through 
unfavourable fishing conditions such as poor weather, presence of 
jell:,fish and ueed and unsuitable tides. Master f:i..3her-rnen either 
op ex· ate d a 1 one o �1 11 j_ t h one or r;1 ore assist an t; fish et' rn en. It was 
unusual f o 1· two or m o P e r:1 aster - f :i. 1.3 ll e l' men to work to Get I1 e l' for 
extended periods. Fishermen proceased thei� catch on the fisiing 
grounds eithe� by filleting or by removing the viscera from ·the 
fish. The fish were then placed in a freezer or an icebo�. 

4. 1 • 1 C a p i t a 1 I n v e s t m e n t : C a p it a J. in v e s t men t b y n et f :i. s i1 e Pu en
�s low when compared to that needed in other fisheries le.z.
o t t e 1 • t r· a w l i n g ) • 0 p e r a t i n g e x p e n s e s o f t h i s t y p e o f f' i :J h e ;:· y a r e
also relatively low. PoP the basic unit outlined above, variable
costs would include outboard fuel, ice, and general maintenance.
Fixed co3ts uould include compulaory fees and reGistration,
dep1•eciation on f:Lshj_nc; equipment and interest paym!:rnts on loan:,.
A s t 11 e o p e r a t j_ o n b e c o rn e s r:1 o r e s op h i s t i c at e d t i1 e o p e :1 a t :L n G
e x p e n ;:; e :J j_ n c r e a s e . F o r- e x a a p J. e , a n a s s i s t an t f :i. s h e J.' m e. n rn a y b e
euployed :i.n a la;:•t,;er operatj.on. He may be paid a flat uace or·, a;J
is more coowon, may be Given a percentage of the profits.

4.1.2 Pal"'ticipation in Other Fisheries: In the 1982 oen,'..lu;:; of 
Queensland f.i[Jhermen by the Q.F.H.ll., 229 fisher1.1en gave tbe:i.r
primary fiahin� method as set gill netting and a further 94 gave 
Gill nettinG as a non-primary fishery in which they participated. 
lfo dat;:i on pa11 tj_cipation in other f1shePies Here specifically 
a�kcd for in the gill net catch return questionnaire, however a 
number did supply this information. As a result of the□e dnta and 
f' r o r.1 f i ;:; h e l' m en in t G 1' v :� e H s i t w o u l d a pp e a r t h a t v c ,' y f' o 1.T 

fishermen, if any, wel'e solely involved in gill netting. In 
fact, information available suggests that some fishermen illUY 
s u p p l e 111 e n t t h e i r in c o m e by s e as on a l 1 y Ho r k in 0 :i. n t ll r e e o 1· f o u r 
alternate f':Lsheries. Those include r:i.ng nettinr.;, bctJ.'G fishing, 
crab t:0 appin.s, denerAal and pelagic line fishin0, beam t�0awl:i.ng
and e v en o t t e 11 t, i:' a w l in g. Du r in 2 t h :i. s G tu d y it 11 a ;J no'� u n c o i'J m o 11 
to observe coomeroial fi8hermen simultaneously involved in gill 
netting and other estuarine fisheries such as crab trapping. 

4. 1. 3 Alternative Estuarine Fishing Techniques: 

examination. of these methods wa� beyond the scope of this project 
t h e i r e x :L s t e n c e a n d u s e i n t t1 e c o mm e r c i. a l f' j_ s h e ::· y u u s t b e 
acknow J.edc�ed. Other fin fish in� methods presently be:i.n,; used in 
i n s h o l' e u at e r s in c 1 u d e t rap p i n g , P in g / s e in e n e t t j_ il :; an d J. in e 
f i s h j_ n;:;. T l1 e s e ::1 l' e u s e d main l y t o au Gm en t r at h e �-· t 11 an t o l' e p :;_ a c e 
;:; i l l 11 et t :1. 11::;. �fo Gr ea D g :i. l 1 net t in g c .:i. n be used :i. n a u id e v a c :Let y 
of habitats u n d ,J 1· di. v er .'.:J e con di t i o 11 s the EJ e alter no. t e t e c h n i q u e ;:; 
a r e :J o i:1 e w ll a t 1 i D :L t e d i n H ll c 1' e a n d w h e n t h e y c a n b e u :::; e d a n d i' o ,1 

what spocie3 are cau�ht. 

Trapping: 1\.t'l'O�;llead G,.·G.ps, traditionally COl1Cltl'UCted f:--·0,:1 HL'O 
�esh and ruan�rove 8tnkes, have been used commercially throughout 
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Queenciland for· many years. They a1•e almoot always confined to 
protected foreshore s (e.g. beach) and are not suited for 
op e l' at in u; in o ;• e e k;::; and i1 iv e 1· s b cc au s e of p ,. o b 1 em:.:, caused by 
1 • u n o f f , ,J t r o n 0 c u r' r e n t s a n d e x c e s ,3 d e b ;:• i �1 • S p e c i e s c a u �; h t ::. n 
fore::;,101·e necs 1.Jould be sirn:i.J.ar to those caui::;ht in a1·coul1oad 
traps. If traps are not serviced regularly fish spoilaGB quickly 
reoultLl. I,1 hi13h tidal areas, it is difficult. to loc2.te tPaps 
,., i t h l' e c e :L v a l b ox e s b e l o \·I t h e J. o H w a t e r ma P le • 'I' l't e n u r:i b o r o f 
o p e l' a t i o n a l t 1° a p ::i i1 a s b e e n g l1 a d u a 1 J. y r e d u c e d , u :i. t h o n l y 1 1 n o H 

r e m a i n i n r� . U 11 d e 11 t h e F i s h e P i e s A c t n o f i s h t 1" a p s G r e p e i' u1 i t t e <.l
co u t 11 o f no ck b ::u1 p to n in c en t r· a 1 Q u e en s 1 and.

Ring netting/seine netting: Beach seine nettin:; can bG rno:1t 
p 1 ·of it a b 1 y 1..1::1 e d for species w 11 i c h t rave l ins ho l' e in 1 a r Ge ;:; c i1 o o l s 
and which can be located visually. This technique is used very 
successfully on sea mullet (Mu&il ceQhalus) in southern 
Queensland (see section 4.5.6). Apart from mullet and bait 
species, thel'e would appear to be few commerical fishes on which 
the tech nique could be profitably and consisten tly used. 
Seine netting is very difficult in mud estuaries. Hing netting,

Hi1ioh ic a comb:i.nation of seine netting and gi:LJ. uetU.115, can be 
used in estuaPieo and also in certain for>eshol'e situations. It 
involvec enciPcling Hith a net, aPeas w1·1ePe fial1 are thoui;ht to 
b e c o n c e n t r a t e <.l a n cl t h e n d i s t u 1' b i n g t, h e e n c 1 o s e d ,1 a t, e ,·· b y .'..l o m e 
ra ea n s , e. r.;. 1·1 i. t !1 an out boa 1� d m o to 1·. The dis tu 1' ban c e P e s u J. t ::i in 
f i s h b e in G f �" i g h t en e d o r· c h a s e d in t o t h e n e t w 11 e i.' e t ll e y a r o 
en rn e s 11 c d • Th i .J r:18 t ho d i s \J id e l y p r a c t i s e d in a l' e a s 5 n n d 6 , an d 
s u c c e ::: s i D d e p en d en t o n n e g l :LE i b l e c u r t' en t ( i t i s g e ,1 c r et l J. y d o n e 
on low tide inside estuaries). Threadfin salmon, bar�amundi, 
b ;:i. n de d grunt e i' , r.rn l J. et au d f 1 at h cad are o. i11 ons the s p e c i e c uh :i. c �1 

c a n b e c a u :.; n e, t l1 j_ ::.1 H a y b u t t h e c a t c i1 p e r u n i t o f c f f o ,:
> t, i :.: 

gene1•a 11 y 1011. 

Comme re i a 1 1 in e f' i sh ing: In shore c or.mer·c i a 1 line f :L sll:i.nG :� �, not, 
widesp1•ead. Huch of the con1111eroial J.ine fishinL:;: :i..s in e::;tua,•ies, 
specifically fop barramundi. It involves usinG a live buit (fish 
OP prawn) on a hook with a heavy gauJe line. 

Other techniques: Other fishing methods which have potential for 
use in this fishery include tunnel netting and drift netting. 
Drift netting with small mesh nets is used successfully for bait 
fishing and is used to a limited extent for food fish species 
such a::i throadfin saJ.1;1011 and sorne mackerels. The autho·c i3 
unaware of tunnel netting being used north of the llarvey Bay 
area. The technique is used vei1y successfully in catchinc yellow 
fin breaLJ (/1.canthopa,�PUD austP<.lliG). Thi::; ::ipocios i:; not u :,1ajoi:· 
co1;1ponent in 0:i.11 net catchen in the study areas, and it is not 
1� n o H n i f rn ,i j o r o p e c i c 3 o f t h i s f i a h e r y u o u 1 d b e v u 1 n e r- a b 1 e t o 
tunnel netting. Its potential should be investigated, with 
particular attention being given to the by-catch, which may 
include juveniles of commercial fish species. Both of these 
t e c h n i q u e s 11 o u l d b e s u i t e d t o op en f 1 at s in s id e l a 1 • c e l' i v e l" c o l' 
protected foreGhores. In estuaries which have stron� curreut� or 
which arc obstructed with rocks or fallen timber, such methods 
would be u�suitable. 

4.1.4 Commercial Gill nets: In "'iverc:, the most cor,1:monly .set 
gill net3 uere uonofilament of me3h size Pan{.;e 11.5cm to 21.5ct,l 
s t l' etched ri1 e :c:1 h. 0 n fore s ho 1· e ::i, mono f i. 1 amen t net 8 ft' o rn 1 0 c Ll to 
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21.5cm stretched mesh were most widely used. Twine diameters 
varied according to mesh size, with the larger meshes of line 70 
and 90. Two fishermen in the Burdekin region (area 3) regularly 
used monofilament nets of 23, 24, 25.5 and 3 0  cm stretched mesh 
in both river and foreshore situations. While net material was 
not specified in the gill net return form, it is known that most 
of the fishermen in the survey exclusively used aonofilament 
nets. Some of the larger nets were three-stranded monofilament, 
which was needed to hold the larger fish. Monofilament nets have 
the advantages of being easily compacted, are light when wet, rot 
resistant and of low visibility in the water. Average length of 
net set varied with situations and habitats, although maximum 
lengths and numbers are controlled by regulations. Over the 
period of this study those commercial fishermen who forwarded 
returns set a total of 494,194m of net. 

4.1.5 Target Species: A wide diversity of fish species are 
meshed in gill nets, particularly on foreshore sets. While gill 
nets are not selective in the species they catch (Clay, 1981), a 
fisherman may select for fish size by using different mesh sizes. 
Smaller species should not mesh in large mesh nets although some 
species do bridle. The total weights of species caught in the 
study area are shown in Table 2. The importance of barramundi in 
the commercial catch can be seen from the ratio of barramundi 
caught to all other species. In areas 2 and 3 the weight of 
barramundi and the total weight of all other fish species caught 
were equal or nearly equal. 

Fillet Weight (kg) 

Area Period Barramundi King Salmon 
(days) 

B 1 ue Salmon Others Ratio of 
Barra to 
all other 

fish 

1 1 0 5 5 0 
2 4 76 3887.92 329.77 1253.17 2801.32 1: 1. 13 

3 259 
4 1 0 1 

5 202 
6 301 
7 231 

TOTAL 1571 

2680.12 73•01t 
570.54 54.98 

3223.65 363.24 
2103 939 

80 8 1549 

13273.23 3314.03 

354.15 2257.97 1 : 1 

318.98 1097.5 1:2.58 
2057.6!1 11501.5 1:2.14 
2513 2366 1:2.77 

31 42 1 : 2 

6532.94 13066.29 1: 1. 73 

Table 2: Total fillet weight of species caught by commercial 
fishermen participating in the log book programme. 

4.2 Catch Statistics: 
4.2.1 The C.P.U.E. of commercial net fishermen: Analyses of 
log-book data were undertaken for the main fish categories; 
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barramundi , lcing salmon, blue salmon and all other species. Log 
(total weight for fish caught) was regressed on log (number of 
days fished). Attempts were then made to improve these models by 
including ter□s for geogr&phic region and proportion of time 
involved in river fishing. After finalization of these models 
the coeff.:'..cient of lor; (number of days fished) was tested fo1· any 
d::.fference from one. If the coefficient is o:ie then the Heicht 
o f t h e c a t c h i s p r o p o !' t :i. o n a 1 t o t h e :1 u rn b e r o f d a y s f i s 11 e d \/ h e n
the othel' term::.: in tl'le r,1odel wePe tept fixed. Eence C.P.U.F.. is a
mean�ngful quantity. For all fish cateco�ies the coefficient was
found to be acceptable as close to one.
Point estimates and 95% confidence intervals (C.I.) of the median
C.P.U.E for operators Her-e then calculated by back-transforming
s a LI p 1 e r..t e an s an d c on f id e n c e in t e r v a l s on t 11 e 1 o g s c a :!. e ( Tab J. e 3 ) .

Species 

Barrar:rnndi 

King Salmon 

Blue Salmon 

Model terms 

Areas (2-4) 
Areas (5-7) 

Othe1· Species Percent River 
Fishing 

0 �; 
50% 

100% 

Calculated 
rnedj_an 

8.0 

o. 69
3.56

3. 5

11 • 0 3 
5. 64
2. 8 8

95% C.I. 

( 5 • 11 4 , 1 1 • 5 4 ) 

(0. !16, 1.0ll) 
(2. 36, 5.38) 

(1.56, 7.86) 

(5.79, 21.02) 
(2.97, 10.11) 
(0. 94, 8. 83) 

Table 3: Median C.P.U.E. of operators for each species. 

Barramundi: There was no indication of any effect on C.P.U.E. 
due to region or propol'tion of time involved in river fishing. 
The confidence interval was wide due to large variability in 
C.P.U.E. between fishermen (Table 3).

King Salmon: After deletion of a number of operatol's because of 
atypica l  catches ,  data indicated that there was a strong 
geographic effect on the catches. On further analysis it was 
c�ear that the study a!'ea divided itself geographically into two 
Pegions: 

1) !Jorth coast - Areas 2, 3 and 4

2) South coast - Areas 5, 6 and 7

There were no apparent differences between areas within each 
region and no indications of any effects related to the number of 
river days or to the proportion of river days fished. 
The C.P.U.E. for king salmon caught in southern areas (5, 6 and 
7) was several times as great as that in northern waters (areas
2, 3 and 4) for the number of days fished (Table 3).

Blue Salmon: A number of fishermen were deleted from the 
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analysis because they were either inefficient at catching blue 
salmon compared to most other fishermen (i.e. low catches for the 
number of days fished) or because reliable information on their 
catches was not available. There were no indications of any 
river days or area effects. 

Other Species: After a number of deletions a total of 12 
fishermen were used in the analyses. There was no evidence of 
any area effect. However there was evidence of an effect of 
proportion of days river fished on C.P.U.E •• It appeared that the 
median C.P.U.E. decreased as the percent of river fishing (Table 
3) increased. This implies the more time spent foreshore fishing,
the higher the catch of mixed species.

A comparison was made of C.P.U.E. of the foreshore and river 
fishing operations of individual fishermen who worked in both 
habitats. Sample size was too small and variability too wide to 
come to any definite conclusions. 

4.2.2 Seasonal variation in C.P.U.E.: Log book data were 
analysed to determine if there were any seasonal effects 
associated with the catches of gill net fishermen. Catches were 
allocated to three seasons which were defined for the purposes of 
this study as: 

autumn (February to April) 
winter (May to July) 
spring (August to October) 

Only a small amount of fishing was recorded for the period of 
November through to the end of January, the closed season on 
barramundi. For this reason data obtained for these three months 
were excluded from the analyses. Examination of data for al 1 
fish categories showed that it was acceptable to use log (catch 
per day), i.e. log (C.P.U.E), for seasonal effects after allowing 
for an operator blocking effect. These analyses were considered 
as a randomised blocks analysis and were completely balanced and 
orthogonal. 

Barramundi: There was evidence of a seasonal effect (p<.O5) due 
to catch per day being much greater in autumn than either winter 
or spring (Table 4). The autumn C.P.U.E. was almost twice that 
for winter or spring. 

King Salmon: Ho evidence was found of any seasonal effect on the 
catches of king salmon. 

Blue Salmon: There was clear evidence (p<.O5) of a seasonal 
effect producing a higher blue salmon catch per day in winter. 
The C.P.U.E. in winter was more than double the C.P.U.E. in 
autumn and spring. 

Other Species: After what was considered to be an unusually 
1 a r g e catch was de 1 et e d f 1· o m the data, no e v id enc e was found of 
any seasonal effect on the C.P.U.E. for other species. 
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Barramundi 

King Salmon 

Blue Salmon 

Other species 

Autumn 

10. 02

1. 64

3. 1 0

7,55 

Winter 

G.26 

1. 4 8

7. 1 7 

11 • 3 6 

Spring 

5,32 

1. 37

2.64 

10.98 

S.E.(Diff.)

0. 2

0. 1 6

0.34 

0.24 

T a b 1 e 4 : H e d :i. a n C • P • U . E • o f o p e r a t o r s c a t c h j_ n g t h e m a j o r 
groupings of fish by season. No data were available for sunmer, 
the period of the barramundi closed season. S.E.(Diff.) is the 
standard error of difference after log transformation. 

4.2.3 Fishermen C.P.U.E. - differences between river and 
foreshores: Log book data were used to compare C.P.U.E. for gill 
net fishermen who undertook foreshore and river fishing. 
Operators who totally fished in either river or foreshore 
habitats were not included as they provided no information on the 
comparison between river �nd foreshore fishing within operators. 
No data obtained during the closed season on barramundi were 
included. The log(C.P.ll.E.) was analysed using a paired t-test 
with pairing based on the operators. 

Barramundi: There was no evidence that the log (catch per day) 
was different between those operators who undertook both river 
and foreshore fishing. The 95% confidence interval for the ratio 
of the river mean to the foreshore mean for catch per day was 
calculated (Table 5). As the ratio was close to one, there was a 
suggestion that fishermen who fished in both habitats (river and 
foreshore) chose whether they fished ri vez·s or foreshores on the 
basis of barramundi catch. 

King Salmon, Blue Salmon and Other Species: Analyses of log 
(catch per day) were performed for each catch type. No evidence 
was found for any differences between river and foreshore fishing 
for either of the variates. In all cases the 95� confidence 
intervals were too wide to be of practical use (Table 5). The 
river to foreshore ratios for catch per day were much more 
variable between operators for these three catch types than for 
barramundi. Again this suggested that many operators tended to 
treat the inshore g i 1 l net fishery as a b a 1 ·  r a rn u n di f j _  she r y and 
caught other species primarily in the process of catching 
barramundi. 

1 7 



Barramundi 

King salmon 

Blue salmon 

Other species 

Ratio 

1.25 

1. 36

1. 57

0.56 

Catch per day 

95% C.I. 

0.85, 1.82 

0.47, 3.92 

0.35, 6.98 

0.14, 2.31 

Table 5: Ratio of river mean to foreshore mean C.P.U.E. (catch 
per day). 

4.3 Catch Composition: 
The species and their occurrence in the catch varied from area to 
area, and, within an area, from habitat to habitat. While 
species numbers in most areas was generally high, the bulk of the 
weight of the overall catch was usually attributed to only a few 
species. 

Area 1- Cairns: Species numbers along �he foreshore (30 species) 
were higher than the river habitats (15 species). Barramundi 
(Lates calcarifer) made up the bulk of the estuarine catch (75% 
by weight) while on the foreshores barramundi, king salmon 
(fQlYll�fil�� �h��i��rri) a n d  b l u e  s a lmon (!l��lh��Qll�fil� 
tetradactylum) were the major components. There was no 
significant difference in the mean length of barramundi (p>.01 ) 
and blue salmon (p>.01) caught on the foreshores and in the river 
estuary. King salmon caught on the foreshore were longer than 
those caught in rivers (p<.05). 

Murray River: A total of 22 species were recorded from this river 
estuary and its adjacent foreshores. On the foreshore 17 species 
were recorded with 21 found in the river·. By weight, barramund i 
(46%) and blue salmon (22%) accounted for most of the estuarine 
catch, and similarly on the foreshore the main components were 
barramundi (26%) and blue salmon (32%). There was no difference 
in the mean lengths of blue salmon (p >.01) caught in either 
habitat, however barramundi cau ght in the foreshore were 
significantly (p<.05) larger than those caught in the rivers. 

Area 2 - Burdekin Delta: A total of 26 species were caught in the 
Burdekin area, with 23 of these being recorded from foreshores 
and 2 0  from rivers. Main component species of the river catch 
were blue salmon (15%), barramundi (58%) and banded grunter 
(Poraadasys kaakan) (10%), while blue salmon (30%) and barramundi 
(49%) dominated the foreshore landings. Mean lengths of all 
three main species were significantly greater (p<.05) on the 
foreshores than inside the rivers. 

Area 3 - Mackay: Twenty species were caught in gill nets in the 
Mackay study areas, with 18 of these recorded from rivers and 14 
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along foreshores. In rivers, barramundi (5 0%), king saJ.mon (101,) 
and blue salmon (12%) made up the bulk of the total catch. 
Similarly on the foreohores the major species were barramundi 
(29%), king salmon (13%) and blue salmon (24%). Hean lengthn of 
a l 1 t h r e e s p e c i e s f 1· o rn r i v e r s a n d f o 1· e s h o r e s w e r e n o t 
sign j_ f i cant 1 y different ( p >. 0 1 ) • 

Area 4 - Broadsound: Of the 24 commercial species recorded from 
this area 16 were taken in river habitats and 16 from foreshores. 
S e v e n s p e c ::. e s w e r e e x c 1 u s i v e t o f o r e s h o r e s a n d a f u t' t h e 1 • 7 
exclusive t.o rivers, In the rivers 70�! of tlle live weight of 
fish caught were bnrramundi, while on the foreshore barramundi 
( 45%) , king salmon (11�\) and banded gr-unter (11�t) were dominant. 
Mean le ngth of barr arnundi caught on the foreshore '\,/as 
significantly higher (p<.05) than those caught in rivers, while 
blue salmon sho..,ed no significant difference (p>.05). 

Area 5 - Fitzroy Delta and Gladstone Narrows: All netting 
l o c a t i o n s f o r t h i s a 1· e a w e r e w i t h :i. n t h e F i t z l' o y d e 1 t a o r
sheltered waters of the Narrows separating Curtis Island from the
mainland. No strictly foreshore areas were sampled. Only nine
species were recorded from this area wi.th barraruundi (70%) being
the main component, by wej_ght, of the catch. Minor· species were
blue salmon (8%), king salmon (11%) and spotted jewfish (Johnius
dicanthus) (9%).

Baf f le Creek mouth: Twenty-four species were taken in commercial 
sized nets from this location with barraruundi (38%) and sea 
mullet (Mug_il ceQ_halus) (23%) being the major components. Surf 
prevented foreshore netting. It is notable that sea-mullet, 
which were insignificant components of the catches in other 
areas, are a major species in this location. Baffle creek is at 
the northern extremity of the eastern Australian mullet fishery. 
(See section 4.5,6) . 

4.4 Biology of Barramundi Lates calcarifer: 
Barramundi are caught in rivers, creeks, coastal foreshores and 
on nearshore islands along_ the Queensland coast north of 
Maryborough in the south-east corner of the state. It is an 
extremely popular angling and commercial species and grows to in 
excess of 70 kg in weight. The average length of 845 fish caught 
in gi 11 nets during this study was 69. 8 cm. Figure 3 shows the 
length-frequency distribution of all barramundi caught during 
this study. Aspects of the biology of barramundi which were 
closely examined were reproduction and movements. 

4.�.1 Tagging: A total of 552 barramundi were tagged and released 
in all study areas. Of these, 127 (23,0%) were subsequently 
recaptured by professional and amateur fishermen and the research 
team. Hany of the fish recaptured by the last t wo groups were 
re-released, resulting in nine being recaptured for a second time 
and one for a third time. Table 6 is a summary of the fish 
tagged and recaptured in each area. 
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------------------------------------------

1 2 3 4 5 6 7 
-----------------------------------------------------------------

Number tagged 235 140 49 77 20 4 27 

Number recaptured once 57 38 1 4 10 4 0 4 

recaptured once {%) 24.2 27. 1 28.6 13.0 20 0 1 4. 8 

Number recaptured twice 5 3 0 0 0 0 1 

Tab 1 e 6: Statistics of barramund i tagging in eastern Queensland 
from January 1982 to October 1984. 

In areas which were close to cities or large towns (areas 1, 2, 
3, and 5) recapture rates were very high (up to 28.6%) but were 
lower in mol'e sparsely populated regions (areas 11 and 7). Area 6 
was not considered because of the small number of fish (4)  
tagged. Areas 6 and 7, at the southern end of the range of 
barramundi in Queensland, appeared to have smaller populations of 
this species. 

4.4.2 Amateur versus commercial fish�ries: Data on the type of 
�isherman who recaptured tagged fish are given in Table 7. Three 
categories of fishermen, amateur, commercial and the research 
team, are listed. Amateur fishermen used line fishing as the 
primary capture method while the the other two groups used mainly 
gill nets. 

Amateur anglers 

Professional fishermen 

Research team 

21 

32 

47 

2 

1 9. 5 

53.7 

26.8 

Area 

3 4 5 6 7 

0 9.1 0 0 20 

78.6 27.3 25 0 0 

21.4 63.6 75 0 80 

Total 

16.7 

41.3 

41.3 

Table 7: Percentage of tag recaptures by each of the main 
fishing groups by area. 

The percentage of tag returns from the amateur fishery was 
greatest north of the Burdekin (areas 1 and 2). In southern 
a 1· e a s ( 3 - 6 ) t h e r e t u r n r a t e w a s r e 1 a t i v e 1 y 1 ow. T h e h i g h 
percentage of amateur returns from area 7 was exaggerated becauBe 
of the low total number of returns. Only a single fish was caught 
by an amateur in area 7. As indicated by tag returns, the 
commercial fishery appeared most active from Roclchampton north 
(areas 1 to 5). This was supported by log book data from the 
fishery (see section 4.2). Tag returns froo the commercial 
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fishery were h i g he s t in the B u r• d e k in (are a 2) and at 11 a ck a y ( are a.

3). Overall, for each tagged fish caught by a amateur fisherman, 
2.5 were caught by professionals. In the Northern Territory, 
Griffin (1982) estimated that the amateur barramundi catch in 
some areas was as high as 30% of the commercial catch. In the 
present study the average weight of tagged fish caught was: 
am at e u r s ( ll. 9 6 k g , n = 1 5 ) , p 1· o f e s s i o n a 1 s ( 6. 4 7 kg , n = 3 8 ) an d 
r e s e a r c h t e am ( 5. 11 2 leg , n = 4 5 ) • F o r a n u i:1 b e r o f 1· e as on s c au t j o n 
must be exercised before extrapolating these data to the overall 
barramundi fishery. Gill netting, the sampling technique used to 
a a p t u !" e f i s h f o l' t a g G i n g , h' a .s h :i. g h l y s e l e c t i v ·e f o r- f i. s h s i z e s • 

While such a technique would successfully sacple fish available 
to the commercial fishery, it may not have supplied an unbiased 
sample of fish j_n the amateur fishery, which would be expected to 
include fish of a smaller average size. Another factor was non
reporting of the recapture of tagged fish. Whi:e no actual data 
a 1· e a v a i 1 a b 1 e , i t a p p e a r s t h a t o n a n um b e r o f o c c a s i on s 
professional fishermen and illegal net fishermen have recaptured 
tagged fish which were not subsequently reported. 

4.4.3 Movements: In 49% of reported recaptures of tagged fish, 
some nett movement occurred between tagging and recapture sites. 
However, in most instances (79.5%) this nett movement was small, 
usually within the estuary or to or fro□ an adjacent coastal
foreshore. This was in agreement with the results of other 
studies being conducted simultaneously in north-eastern 
Queensland and in the Gulf of Carpentaria (R. Garrett, pers 
c o mm ) • T h e r e w e r e , h o w e v 'e r , i n s t a n c e s o f f i s h m o v e m e n t i n t o 
adjacent estuaries, into freshwater, or along coastal foreshores. 
Studies conducted in the Burdekin delta in particular showed such 
oovements and these are illustrated in Figure 4. The general 
trend of these move□ents appeared to be southwards, towards the 
mouth of the Burdekin River. Two fish moved 50km up the Burdekin 
i n t o f r e s h w a t e r and we re r e c a p t u r e d b e 1 ow t h e C 1 a 1· e We i r. No 
tagged fish were recaptured upstream of tl1is weir despite the 
presence of a fish ladder. 

In this study most of the fish were tagged either in an estuary 
or on a coastal foreshore adjacent to an estuary. Little 
tagging was done in other habitats such as nearshore islands and 
rocky headlands, which are known to support populations of 
barramundi. Consequently, while the results suggest a non
migratory behaviour of barramundi resident in estuaries, no such 
conclusions can be reached about fish in other habitats. In 
e a rlier work on b arraruundi in Queensland, Dunstan (1959) 
documented an annual spawning migration from freshwater to 
coastal areas. As well as for spawning, this behaviour may also 
act to replenish estuarine stocks of barramundi resident in 
estuaries. It is likely that fish from other habitats mentioned 
above may also enter estuaries at certain time:::., e.g. for 
spawning. This could be an important replenishment mechanism for 
areas without large freshwater catchQents. 

4.4.4 Recapture intervals: Table 8 shows the period from l'elease 
to date of first recapture for barramundi tagged during the 
study. 

21 



· O

""'· 

Figure 4: 

' 
� 
' 

' 
' 
' 

\ 
' 

ft-
\ 

\ 
' 

.\ 

Capelowt11110.rae11 \ 

5 

\ 
� 
' 

\ 

\ 

\ 

o\-

\ 

\ 

\ 

I 

\ 

Barramundi movements in the Burdekin delta as 
determined by tag recoveries. Broken lines 
represent the movements of individual fish or 
groups of fish. 



Area 

Period (Days) 2 3 4 5 6 7 Total (%) 

0 - 90 1 9 1 2 3 5 2 0 1 47 (37.0) 

91 - 180 11 7 5 3 1 0 2 26 (20.5) 

1 81 - 365 1 2 1 4 1 2 1 0 0 32 (25.2) 

366 - 545 13 4 0 0 0 0 1 17 (13.4) 

546 - 730 1 1 0 0 0 0 0 4 ( 3 • 1 ) 

>731 1 0 0 0 0 0 0 1 (0.08) 

Table 8: Number of barramundi recaptured at given intervals 
tagging for each of the study areas. Periods are approximately 
equal to three, six or 12 months. 

Most of the recaptures (82.7%) occurred within a year of being 
tagged and during that period 37% of the recaptures were made 
within the first three months. Of the fish which were at liberty 
for more than a year only one (0.08%) was at large for more than 
two year-s. 

Average time of liberty for all 127 barramundi recaptured once 
was 186.4 ± 158 days. For the Cairns area where 57 fish were 
recaptu1�ed, the average release period was 216.9± 182.6 days and 
for the Burdekin it was slightly less at 197.7 ± 141.0 days. 
Kesteven (1953) proposed a method of estimating average life 
exp e c tan c y by add in g the a v e 1· age age at re 1 ease to the a v er a 5 e
period of liberty. This was interpreted as the average life 
expectancy of the fish beyond the release age. Ti1e ave1•age age 
of fish tagged during this study using age-length data from 
barramundi in the Gulf of Carpentaria (Davis, 1984) was 3.27 
years. Using Keoteven's method, an estimate of average life 
expectancy for east coast barramundi was about 3.8 years. 

4.4.5 Tag shedding and tag mortality: Uo attempt was made to 
estimate tag shedding rates for either of the tag types used. 
Sufficient information is available in the literature on tag 
shedding of dart tags (Floy Ft-2) f�om barramundi. Davis and 
Reid (1982), using a double tag experiment, determined that 
im□ediate tag shedding of dart tags was negligible and the 
instantaneous daily shedd!ng rate was 0.00057. Davis and Reid 
(1982) concluded that F't-2 dart tags were most suitable for the 
size range of barramundi on which they were used (i.e. larger 
fish) and appeared to have a much lower shedding rate when 
coopared with opercular ta;;o. ?-Jo data were available ou tag 
sheddinz from metal-headed skin tags, but it waa assumed to be 
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low. Do data were ave�lable on mortality due to tageinc in 
barrarJundi. Every effort Ha3 made to ocl."een for- fish wh:Lch had 
suffered najor dar:1ase durin;; the captu1° 0 p1'occss and these wei'e 
not taGged. An indication that tag;:;i.ng rJortality w::.s 1011 Ha::i 
given by the hiGh recapture rates. 

4.4.6 Reproductive biology: Vor:: underta!:en in ?2.pua-lJe11 Gu:;.nea 
( )·I o o P e, 1 9 7 9), and 1 ate i' in t :ie l! or L:. er n Te r- r it o 1' y and e.:::: G tern 
Gulf of Carpcntaria (Davia, 1982), cu�geoted that barraruundi 
undcrco natural sex inversion fro� wale to fe□ale. Garrott and 
nusnell (1982) found indi�cct �virl�n0A for 3e� inveroion in 
b aP r o.1irnnd i 
o o n f 5. i� �11 e d
Queen:Jland 

s to cl: s in no l' t !-1 -ea:.:; t er :1 Q u e ons land. Tile p r- e .sent 
t h e H i d o l' o c c u r r e n c e o f s c :: ::. n v e r s i o n �- n 

barraoundi stock□• 

study 
east 

Figu,•e 5 sl1ous that the percenta.;;e of fer.:ale fish p1'esent :Ln a 
given size class changed with size. The pe�centa�e of females in 
the loHer· ::;j_zc clas:.:;e::; Has small, but the pePcentaie 
proGressively increaoes with size until in the 105 cm size group 
al 1 fish uer-e female. Thio ct::..str·ibution is an indication of sex 
inversion. Histological cxanination of Gonads collected over the 
period of the study identified three transitional testes, direct 
suppol'ting evidence for sex inversion. 
During the study tagged fish were always checked for reproductive 
activity (i.e. runnin6 ripe with r;1ilt or ec;gs) before being 
released. Two fish, identified as running □ales at ti□e of 
tagging, were recaptured, after a periods of 13 and 18 months, as 
fe:Jales. 

Le ngth at first maturity: Ther-e was little variation in 
gonosonatic indices of fish with total lencths of less than 55cm. 
The ::;mallest sexually active male found during this study was 
54.5 cm, indicating that the raedian length at first maturity was 
greater than the present 50 cm uinimum lecal length. Davis 
(1932) found that in the Gulf of Carpentaria, matuie males first 
appeared at 55cm length. 

Fe cundity: Estimates Her•e made of the fecunditJ of ei[:;ht 
barramundi ranging from 14.4 to 20kg in total Heicht. Figure 6 is 
a plot of total weight against fecundity. The fecundity of 
barramundi is very hiGh. 

Rep roductive s eas o nality: An accurate knowledge of the 
reproductive processes and spawning season of barramundi is of 
g reat importance to current management stioategies. \lhile sorae 
small, local variations in spawning times uere recorded, the main 
spa uni n g period in a 1 J. are as was from about lJ o v ember to F c b r u a r• y. 
Figure 7 shows the gonosomatic indices for male and female 
barramundi gradually increasing from September and peakin� in 
Novcraber and December. This is supported by the monthly data on 
gonadal development of barramundi shown in Figure S. 

Spawning ag gregations and sites: On a number of occasions during 
this study small groupings or schools of near ripe or running 
r i p e b a r I' a mu n d i ( b o t h m a 1 e s a n d f e m a 1 e s ) w e r e e n c o u n t e r e d , 
usually in or just outside the mouths of creel:s and rivers. Such 
locations uere reported as barrawundi spawning grounds in earlier 
s tudies (e,g . Duns tan, 1959), • These agr.;;rei;;ations were 
charact0,1'ized by a· hir;h ratio of r.1ale to female fish. On one
occasion, seven □ale� were caught to each fe�ale. Several 
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females discharged eggs while being released from nets. These 
unferti 1 i zed eggs were rounded, trans 1 ucen t, contained a sing 1 e 
oil globule and measured about 0.8 mm in diameter. They had 
only a slight negative bouyancy but normal water movements would 
have been enough to keep eggs in suspension. 

4.5 Biology of other major species: 
In a management context, a knowledge of' elements of the biology 
of other major target species besides barramundi is also 
essential. Aspects of the biology of six of the more important 
species of inshore mixed fishery are discussed below. 

4.5.1 King Salmon Polynemus sberidani: In terms of value to the 
fishery king salmon is second only to barramundi. Its range 
extends from south-eastern Queensland through tropical Australia 
and possibly into Papua Hew-Guinea (Grant, 1982). It is caught 
by both anglers and commercial net fishermen on foreshores and 
less commonly, in rivers. It is also taken in upper estuaries 
using both set and ring netting techniques. 

The largest fish caught during this study was 120 cm length at 
c auda 1 fork (L. C. F.). Unconfirmed reports from fishermen ind ic ate 
the species may uncommonly exceed 150 cm L.C.F.. Figure 9(a) 
s-hows the length-frequency distribution of the 254 fish caught
during this study. The mean length was 59 ± 19 cm. 

Hermaphrodism (both male and female tissue in the one gonad) 
occurs in this species, as it does in many of the Polynemids 
(Kagwade, 1970). Three hermaphrodites in the size range 78 to 
84.5 cm were sampled. The ratio of males to females was 1:6.8. 
About 44% of all males were immature. The size at first maturity 
is about the present minimum legal length of 40 cm. 

The large number of immature fish in the catch made determination 
of the spawning season difficult, but it is probably in summ er 
from about October/November to March (see Figure 10). 

4.5.2. Blue Salmon Eleutberonema tetradactylum: Blue salmon are 
caught along coastal fol'eshores and in estuaries over the entire 
study area. Blue salmon are the mainstay of the mixed fish catch 
in foreshore gillnets. They are known to grow up to 122 cm 
(Grant, 1982) although durj.ng this study the largest specimen 
caught was 65 cm. The average size was 36 .± 6cm. Figure 9(b) 
shows the length-frequency distribution of 1633 blue salmon 
caught dul'ing the study. 

The occurrence of hermaphroditism in this species is well 
documented (Kagwade, 1970, Patnaik, 1967 and Stanger, 1974). In 
north-eastern Australia, inversion from males to hei-maphrodites 
occurs around April/May with the hermaphrodite condition being 
maintained until after the spawning season when inversion to 
females is thought to occur (Stanger, 1974). This prolonged 
period of transition explains the high proportion of 
hermaphrodites (16%) in the catch during this study. Mean length 
of males was 30.2 cm, hermaphrodites 34.4 cm and females 40.2 co. 

Hany of the hermaphrodites we re function a 1 ma 1 e s. The ratio of 
males t o  females in the catch was 1:1.86, however if all 

24 



hermaphrodites are included with the males then the ratio is 
reduced to 1:1.18.

Stanger (1974) suggested that the spawning sea3on could be 
pro.longed. Data f1·om this study supports this with spent females 
being found from August until April (Figure 1 1 ) . October to 
December appears to be the peak spawning time. 

4. 5. 3 Mu d F 1 a t h e ad P 1 a t y c e p h a 1 u s :f u c u s : P 1 at y c e p ha l_� f u c u s w a s
taken in gill nets over the entire study area f1•om Cairns to
Baffle Creek. It was most comconly caught in lower estuaries and
on coastal flats usually in shallow water over a sandy bottom.
Occasional specimens were caught in the up per reaches of
estuaries. It is a demersal, non-schooling species usually taken
in the bottom of gill nets near the lead line.

A total of 2 7 8  mud flathead were sampled, with data on gonad 
maturation available from 267. Figure 12  shows length-frequency 
distributions for male and female flathead. The mean size of 
females was 55.7cm. and males was 46.3cm. These mean values are 
significantly different (p<.01). The ratio of males to females 
caught during the study was 1 :6.85. Similal' observations were 
made by Dredge (1976) who concluded that sex ratios in age 4+ 
fish (ie. a mean length for males of 44.5cm and for females 
43.2cm) were heavily biased towards females, with no males older 
than 4+ being taken during his study. 

Dredge (1976) also suggested that mud flathead are protandrous 
and cites studies by Lewis (1971) describing protrandry in two of 
the five species of Platycephalidae found in Moreton Bay. Whilst 
no direct (histological) evidence of protandry was uncovered in 
this study, the high male to female sex ratio and the signj_ficant 
difference in mean sizes indj_rectly support the theory of sex 
reversal. The possibility of different growth rates in male and 
female flathead cannot be discounted. 

Only two female flathead taken during this study were considered 
immature. This suggests that the average length at first 
maturity is probably below the size that is commonly caught in 
commercial gill nets in Queensland. The legal minimum size of 
flathead in Queensland is 3 0cm, which is smaller than any 
flathead caught during this study. 

The presence of stage 5 and 6 ovaries indicated that spawning 
occurred in the period September through to March ( see Figure 
13). Dredge (1976) identified the spawning season of mud flathead 
in Moreton Bay to be between November and February. If the 
spawning season of this species is temperature dependent, then it 
is conceivable that spawning in tropical waters commences several 
months earlier than in the more temperate Moreton Bay. The data 
presented in Figure 13 supports that hypothesis. 

In the non-spawning months (April to August) ovarian development 
was shown not to be static at Stage 2 but to progressively 
develop to Stage 4. 

No spawnj_ng sites were positively identified, although running 
ripe fish were found in shallow water in the lower estuaries and 
on coastal foreshores. 
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4.5.4 Banded Grunter Pomadasys kaakan: Banded grunter are a 
valuable recreational and commercial species caught in lower 
estuaries and along coastal foreshores, particularly rocky 
headlands (Grant, 1982). S cho ols of banded grunter were 
frequently netted along beaches in the Burdekin district. 
Individual, mostly larger , specimens were caught in large mesh 
nets set in the middle and upper reaches of estuaries. The 
species ranged over the entire study area, although it was more 
commonly taken north of Broadsound. Grant (1982) considers it a 
northern species but has recorded occasional specimens as far 
south as the Noosa River. In this study specimens were caught in 
Baffle Creek, the most southerly sampling station. This species 
feeds on fish, crustaceans and molluscs. Gut contents were often 
found to include mollusc shells which had been crushed by the 
fishes strong pharyngeal teeth. Grant( 1982) has reco rded 
specimens to 60 cm T.L •. 

A total of 383 specimens were caught, with gonad maturation 
records available on 354. Length-frequency distributions (in 5cm 
size classes) for male and females are given in Figure 14. Mean 
sizes of males and females were 32.0 cm and 37.6 cm respectively. 
The mean size of females was significantly higher than males 
(p<.01). The ratio of males to females was 1:4.6. Only six 
female banded grunter were considered sexually immature, 
suggesting that average length at first maturity was well below 
the average size of fish caught in qommercial catches. The 
minimum legal length of this species in Queensland is 
30cm.(T.L.), while the median length of fish caught in this study 
was 34cm (L.C.F.). tio conversion between fork: and total length 
is available. The above data suggest that, with present 
commercial gear, fewer than half, and probably only a small 
fraction of the commercial catch is less than the statutory 
minimum legal size. 

Figure 15 illustrates monthly gonad stages for 354 mature banded 
grunter. The presence of advanced female gonad stages (5 and 6) 
suggests a prolonged summer spawning season between September and 
March. A lack of stage 5 and 6 gonads in November and February 
could simply be a result of the small sample sizes in those 
months or could indicate spawning peaks or pulses. 

4.5.5 Silver Jewfish Nibea soldado: This small sciaenid is 
found mainly over sand or mud substrates along northern coastal 
foreshores and also in lower estuaries. It is caught by both 
recreational anglers and net fishermen. The latter catch silver 
jewfish with long fo1·eshore set nets usually of 10 to 12cm 
stretched mesh. Some commercial fishermen do not regard them as 
a worthwhile target species (mainly because of low market value), 
but they are generally processed and marketed as part of the 
mixed fish catch. 

The silver jewfish has a broad geographic dis tribution (Indo
Pacific) and while it is found over the entire study area, it 
appears more abundant north of the Burdekin River. S ome 
confusion exists about the taxonomy of the family. Grant (1982) 
described another sciaenid, Johniops Y.Q.Z.�eri, as being similar in 
a p p e a r a n c e , b u t h a v i n g a d i s t r i b u t i o n i n r i v e r s a n d e s t u a r· i e s 
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from Rocl<:hampton south to .S,•j_sbane. Only small number·s of silve1· 
jewfish were sampled in this Geographic region and no attempt was 
made to separate the latter species. 

A total of 404 silver jewfinh uere sampled, 305 of which were 
mature females and 82 mature males. Of the remainder, n:Lne were 
immature (both males and females) and eight were not sexed. 
Size-frequency distributions of males and females are illustrated 
in Figure 16. Mean lengths of male and female components of the 
sample were 25.1 cm and 32.9 cm respectively. Feruale fish were 
found to be significantly longer than riales (p<.01). The ratio of 
male to female to :i.mmature fi::ih was 1:3.7:0.1. The reason fo1· 
such a high male to female ratio in the catch is unclear. It is 
p o s s :'. b l c t ri a t t h e re w a s a d :L f f e r en t i a l s i z e s t r· u c t u r· e b e t ;.• e en 
sexes and net selectivity tended to maok the true sex ratio. 
Another po2sible reason for this high ratio is sex inversion. 
Alt�ouzh this phenomenon is known to occur in many Australi.an 
entuarine fish species (Dredge (1976); Davis (1982); Pollock 
(19 84)), there is little evidence supporting its occurrence in 
this species. 

T he low number of immature fish in the c atch showed most 
individuals were sexually mature at the size at which they 
entered the fishery. Figure 17 illuntrates the monthl y  
progression of gonad development in silver jewfish. The presence 
of stage 5 and/or stage 6 gonads during IYJost months from August 
to March inclusive was evidence of a prolonged spring/summer 
s p a w n i n g s e a s o n . I n o n l y f o u 1· m o n t h s o f t h e y e a r w a s t h e r e n o 
spawning, with increased gbnadal activity in July. 

4. 5. 6 Se a Mu 1 1 et !1 u g i 1. c e p ha 1 us : Wh i 1 e catches of mu 11 et were 
made in all study areas, large numbers were recorded only at the 
southern sites, particularly Baffle Creek. Commercial mullet 
fishermen use ring nets in the estuaries and seine nets along 
b each e s t o c a p tu r· e mu l 1 e t. G i 1 1 n et t in g j_ s not a pop u 1 a 1· 

technique for commercial mullet fishing, as ring netting appears 
to be more efficient probably because of the predictable nature 
of mullet schools. During autumn, mullet descend out of 
freshuater into estuaries, where they congregate into shoals 
before their northward breeding migration in winter (Grant, 
1982). It is from this movement that beach fishermen take mo�-:t 
of their catch. While extraordinary individual hauls of up to 25 
tonnes (Grant 1982) may be taken, lesser catches are more common. 
During this study, a commercial 'gang' at Rule's Beach north of 
Baffle Creek, made a catch of 5 tonnes. Rule's Beach was the 
most northerly known location where specialist mullet fishing 
gangs operate. Large c atches of sea mullet were made 
occasionally in the vicinity of Gladstone and as far north as 
Mackay. Kesteven (1942) identified Mackay as the northern limit 
of commercial sea mullet stocks. 

While gill nets are not recognised as commercial gear for target 
mullet fishing, one large catch was made with research nets 
during the course of this study. 

4.6 Mesh Selectivity: 
Fish are normally caught in gill nets by either gilling or 
wedging and tangling. Tangling is more important in species with 
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spines (e.g. catfish) than smooth bodied fish (e.g. salmon and 

barramundi) which make up the bulk of the east coast fishery, 
For· the pur·pos.es. c,f rnes.h s.electivi ty anal::•'s.es t.=1. ngl ing has been 
ignor·ed. A thir·d v,1ay by v.Jhich net·=· catch ;:i·=-h i·=· by br·idl ing or·
,·lipping··· c,f fi·::-h. Fi·::.h cau9ht in this;. 1 .. • . .1.::1.y ar·e u·;;ua.lly 
insecurely hooked by mouth parts. Threadfin salmons are commonly 
bridled in the net. 

Gill nets catch fish of varying size with unequal success. For 

ea.eh spec i 12-=- ther·e i ·=· an optimum size c,f f i ·=-h th.=1.t v.ii l be 
retained by a net of a particular mesh size. Above and below 

th i -=· optimum 1 ength, the a.bi 1 i ty of the net to catch f i -=-h 
decreases. Smaller fish pass through the meshes, while larger 
fish can either break through the net or may not become properly 
enmeshed. Net mesh size regulations can, and have been, used as 

an effect i •,.•e rnana9emen t toc,1 for· con tr·c,11 i n9 the '=· i ze .::1.nd number·-=· 

of f i s.h c .=1.u 9h t . 

The relationship 

( b a. r· r· am u n d i , 
mesh size is shown 

Species 

between mean lengths 

salmon, blue salmon and 
in Table '7', 

Mesh Size (cm) 

for four species 

banded grunter) and 

-----------------------------------------
-----------------------------------------------------------------------------

10 11.5 12.5 15 16.2 18 20 

Barr arnund i 46.4(12.3) 45.3(7.2) 55,101.8) 68.300,6) 74.5(12,6) 84.3 •:6.4) 92, !( 9, 1) 

King salmon 44.7(11.0) n.a. 55.7(13.5) 70.4(16.5) n.a. 68.0(23.8) n .a. 

Blue salmon 37,3(6,3) 37.7(8.0) 35.4•:7 .7) 33.9(6.7) 35.8(5.6) 37.2(6,7) n .a. 

Ba nded grunter 28.8(4,8) n.a, 37.5(8,8) 48,8(8, I) n.a, n.a. n.a..

--------------------------------------------------------------------------------
--------------------------------------

Table 9: Mean length (cm) ± S.D. tin brackets) of fish caught in 
various mesh sizes. n.a. indicates not enou9h data were avai I able 
for analyses. Data were pooled by site and sex. 

The mean length of barramundi and banded grunter 9eneral ly 
increased with increasing me�h size, but this is not the case for 
the threadfin salmons, particularly blue salmon. This was 
probably because of a disproportionate number of smaller fish 
being caught by bridling, rather than by wedging. 

Re1ationsh.ip between minimum 1ega1 length and mesh size: A 12-.r·ge 
proportion of the barramundi cau9ht in the 10 cm mesh (71%) and 
the 11 .5 cm mesh (75%) were below the statutory legal size of 50 
cm. With increasiMg mesh size this proportion decreased to 23% 
for 12.5 cm mesh and to 2% for 15 cm mesh. In blue salmon, and 
K i n 9 ·=··"'· 1 mon the mi n i umum 1 e 9.'c<. l 1 en g t h i ·=· t -=<-1< en ·='··=· the tot 2, 1 
overal 1 length whereas this study measured L.C.F. for these 
s p e c i e s. • I n b o t h s p e c i e -=· t h e L • C • F • i ·=· r· o u •;::1 h 1 y :::: 5>; of t h e T . L . . 
The mean L.C.F's for kin9 salmon caught in al I mesh sizes were 
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c e r· t n j_ n 1 y a l l H c 1 1 a b o v e t h e rn i n i rn u Ll 1 e G a 1 D :i. z e ( 1[ 0 c u ) • T h e 

minimum leGal length of 40 cm for blue salmon appro�irnateu 34 cm 
L.C.F., which is below all the mean valuea obtained for all meah
sizes. The mean len3th of banded grunter caught in 10 cm nets
(2B.8 cm T.L.) is slightly less than the statutory lc[';al leni;th
o f 3 0 cm T • L. • Me an 1 en g t h s o b t a in e d f o r o t h e 1· rn e E.1 h s i z e D ( 1 2. 5 
and 15 en) were uell above 30 cm. 

Sex selectivity: As discussed in sections 11. 11.6 and 1-!.5 sex: 
reveroal ha□ been established or suspected in a number of the key 
t a 1 • r; e t s p G c i e s i n o 1 u d J. n 1J b a P r' a m u n d i , b J. u e ::i a l rn o n a i1 cl Iil u cl 
f la t. head. T n a 1 l t. l1 e s e �1 p e c j_ e s f is 11 rn at. u l' o a �J rn 8. l e s and l ate l' 

change to females. It was e�pected that mesh selectivity would 
res ult in core males being caught in smalleP meah sizes and 
f em a 1 e :J t o d o ill in n t e in t h e c a t c h e G o f l a r g e r me iJ h n e t s. T l d. s w a s 

certainly the ca:.:;a for ba1° ramundi (See Table 10), and in fact 
many of the f:i.::ih caught :Ln the 10 to 12.5 cm mesh sizes were not 
mat u1· e. 

HatuPe Barramundi 

He::.ih Size (cm) Female Male Total HurnbeP 

1 0 0 • 1 0. 9 5 

11.5 0. 1 0. 9 2 

1 2. 5 0. 0 1.0 7 
1 5 0. 0 1 0.99 81 

1 6. 2 0 • 1 1 0.89 1 4 

1 8 0.2 0. 8 165 

20 0. 44 0.66 35 

Table 10: F1'equency of occurr> ence of 1ric1.t u1·e raale and feuale 
barl'auund:i. :i.n di.fferent mesh sizec. If larger mesh ,'3:tzes were to 
be t.r·iaJ.led it would be expected that a l1j_�hc1· pe1'centacc of 
females would be caught. 

Table 11 shows the relationshlp between mesh ::iize and sex of blue 
3 a 11:10 i1 C au g 11 t d lU' in G t ll e 3 tu d y. Hi t h the e X C e pt i On Of t 11 e ·1 5 C rn 

m e 3 :1 ,-J j_ z e g P o u p , f e m a 1 e s lil a d e u p t h e h i t: h e s t p ,, o p o 1° t i o n o f t h e 
catch. Males made up only a small fraction of the catch in most 
mc□h sizes. Thi� was most certainly related to the □Mall uize at 
which sax inversion occurs. 

Smaller sample □izes for the other major tarGet species prevented 
t i1 e e .s t a b 1 i ::.: 11 li1 en t o f s i Ill i .l a r r e 1 a t j_ on s h i p o b et 'il o en s e ::;c an d me s i1
size. 
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Blue sall!lon 

Mesh size (cm) 

11 

11. 5

1 2. 5

15

1 6. 2

1 8

20 

Female 

0.63 
0.62 
0. 51

0. 36
0.5
O. 6
0.68

Male 

0.22 
0.21 
0. 3 1
0. 47
0.17
0.24
0. 09

Hermaphrodite 

0. 1 5

0. 1 6
0. 17
o. 16
0.33
0. 1 5

0.23 

Total Number 

643 
66 

334 
348 
1 2 

145 

22 

Table 11: Frequency of occurrence of mature male, mature female 
and hermaphrodite blue salmon in a range of gill nets. 

Relative efficiency of multifilament and monofilament nets: 
Monofilament and multifilament nylon were the two most common 
webbings used in the inshore gill net fishery. In recent years 
monofilament has become the dominant webbing. Monofilament nets 
have advantages over multifilament nets; they can be set and 
retrieved faster and they are lighter which makes them easier to 
t ransport and al lows a greater length of net to be set. Fish can 
be removed more efficiently and apparently the incidental catch 
of crabs and debris is reduced. Pristas and Trent (1977), using 
a technique for assessing damage to nets from normal fishing 
activity, found the average damage was 0.16% for monofilament and 
0.24% for multifilament web bing. The disad vantages of 
monofila□ent compared to multifilament nets were: greater cost 
per kilogram; more storage room required and problems with 
repairing webbing due to knot slippage (Pristas and Trent, 1977), 

The biggest advantage of monofilament over multifilament nets is 
its higher catch per unit length of net. Collins (1979) when 
comparing the two gears for catching lake whitefish found 
monofilament nets were 1.8 times more efficient. Pristas and 
Trent (1977) found in Florida that catches of fishes were higher 
in monofilament webbing than multifilament webbing for eight of 
the 12 most abundant species. Over 58% of the 12 most abundant 
species and over 71% of the four most abundant food and 
recreational fishes were caught in monofilament nets. In the 
United Kingdom the use of monofilament nets increased the 
C.P.U.S. on bass (Dicent rachris labrax) f roc around 200 
lb/boat/day to around 6 000 lb/boat/day, an increase of about 
3000% (Lilygreen and Meade, 1 982). The superior efficiency of 
monofilament netting has prompted some governments to plan for or 
to actually place severe restrictions on its usage in inshore 
waters ( e.g. Lilygreen and Meade, 1 982) 

5. FISHERY MANAGEMENT:

The east 
composed 

coast gill net fishery 
of nearly 50 different 
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thread f :'._ n s a 1 m ons and banded grunter s being the main ta 1 ·get fish. 
Of these, barrumundi was the moDt impot·tant species both by 
w e i g h t a n d v a 1 u e • H i t h t h e e ): c e p t i o n o f t h e s o u t h -e a s t c o r n e r , 
it i s co I;J me 1· c i a 1 l y caught a 1 on g the en t i 1 • e Queens 1 and co as t. 

The problems associated with effectively managing such a mult1-
species fishery a1�e considerable. Beddington and Rettig (198lJ) 
d is c us s p rob 1 ems ass o c i at e d w i. t h t 1· op i c a 1 mu 1 t is p e c i e s t raw l 
fisheries. Problems they identified included declining catch 
rates with an increased effort and ecosyster.i ove1·fishing whePe 
the spec:Les composition of the co1:1rounity moves fr·om one dominated 
by large teleostean fish to one dominated by smaller fish and 
invertebrates. While thePe was no direct evidence that either of 
these processes was occurring in the east coast gill net fishery, 
( ma in l y b e c a us e o f 1 a ck o f 1 on g t e r m f i s h e r y s t a t i s t i c s ) , t h e �, e 
was so□e indirect evidence (see section 2), and considerable 
an e c dot a l e v id enc e that tot a 1 catches , pa i' t i c u ::. a r l y bar-r a lll u n d i 
catches had declined in the period prior to be introduction of 
the current fishery management strategies in 1981. Management of 
the east coast gill net fishery has been essentially a strategy 
o f c o n t r o 1 1 in g f :'c s h :.:. n g e ff o rt • Con t r o l s h a v e b e e n p 1 a c e d on t ll e 
nur:;1ber, mesh sizes and length of nets that may be used and the 
areas where and times when fishing may be conducted. Limits have 
also been placed on the nue1ber· of participants in the fishery. 

The main intention of the present management strategy has been 
directed towards conserving stocks of the primary t2rget species, 
bar1·amundj .• Ho\;ever a prudent cor:1bj_nation of apea and gear 
r· e s t r i c t i on s , p a 1 • t i c u l a r i' y r e g a r· d in e; t h e me s h s i z e s w h i c h c an b e 
used in rivers and along foreshores, has resulted in little 
impediment to the harvesting of other target species. 

There was no evidence that the stocks of any other fish species 
beside barramundi were under heavy fishing pressure. This 
situation is probably the result of a number of factors .  
Barramundi i s  predominantly estuarine and is subject to higher 
fishing intensity than the other species, which are mainly caught 
in foreshore coastal habitats. Log book data indicated that most 
commercial gill net fishermen target specifically for barraruundi. 
Barramundi also commanded a higher price which undoubtedly 
contributed to fishing intensity. Barramundi is a relatively 
long-lived fish not maturing as a male until about 3-4 years, 
while in gener·al the other target species have a relatively short 
life span and therefore are less vulnerable to fishing pressure. 
While this present management strategy has an inherent bias 
towards the barramundi component of the fishery, it should be 
recognised that the fishery is dynam ic, and future pressure on 
stocks of other species may necessitate major management changes. 
Biological and fj_shery data in this repo1·t should provide a ba:::;:Ls 
for making such decisions. 

5.1 Changes to the management plan: 

The current management strategy c an benefit from some 
'finetuning'. There are also some areas which require further 
investigation. These are: 

Minimum mesh sizes in rivers: At present, 11.5cm is the minimum 
mesh size allowed for set nets ::.nside river estuaries. It may 
only be used from April to September and is ostensib]y for 
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catching threadfin salmon. When used in rivers this mesh size 
caught more undersized barramundi than any other species (see 
section 4.6). The log book data showed that this mesh size was 
rarely used inside rivers by those commercial fishermen who 
participated in the voluntary scheme. The general minimum mesh 
size for river set nets should be universally increased to 15 cm 
bringing it into line with regulations in the Gulf of Carpentaria 
fishery. It should be left to the industry to nominate for 
exemption important salmon fishing areas (if any) which are 
presently subject to river fishing regulations. No such areas 
were identified during this study. It may be necessary to re
assess the criteria used for determining where river fishing 
regulations take force in areas such as Broadsound and Shoalwater 
Bay where river mouths are very large. 

Minimum legal size or barramundi: Size at first maturity of 
barramundi is well above the present minimum legal size for the 
species. In other fisheries, and indeed in the barramundi 
fishery in the Northern Territory, size at first maturity is an 
important criterion for determining minimum legal size. Data 
presented by Davis (1982) showed that the size of earliest 
maturity in the Gulf of Carpentaria was 55 cm T.L., a finding 
supported in this study, where the smallest sexually active male 
found was 54.5 cm. 

Maximum size or barramundi: Management of the barramundi fishery 
is complicated by sex inversion whereby males change to females. 
Fish of lengths greater than 110 cm were generally females (see 
section 4.4.6). Arguments have been advanced to enforce a 
maximum size limit on barramundi thus protecting breeding females 
and ensuring adequate recruitment to the fishery. Conversely it 
has been argued that females should be afforded no special 
protection as the huge fecundity of the species means only a 
relatively few fish are needed to ensure maximum recruitment. 

Mathematical models of recruitment are commonly used in fisheries 
research. Theoretical consideration of these models recognize 
that there is an upper limit to recruitment regardless of how 
large is the population of spawners (Tyler and Gallucci, 1980). 
There is also a critical stock size below which reproductive 
processes may be density-independent and which can result in 
inadequate recruitment to perpetuate the stock (Tyler and 
Gallucci, 1980). There is anecdotal information that crashes 
have occurred in barramundi stocks in India due to overfishing. 
No Australian barramundi stocks are known to be under such a 
threat . 

It is worth noting that there is increased interest amongst 
fishermen on the east coast and in the Gulf of Carpentaria in 
using large mesh gill nets, in some cases up to 30 cm stretched 
mesh. At the moment, the overall capital invested in these nets 
is small. Large mesh nets target specifically for large female 
barramundi, which normally would have a reasonable chance of 
avoiding capture in smaller nets. Barramundi stocks in east 
coast areas already heavily fished and/or under pressure from 
other factors such as environmental degradation, may well be 
particularly susceptible to an increased fishing pressure on 
female barramundi. In the event of measures being introduced to 
protect female barramundi, rather than imposing a politically 
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unpopular and virtually unenforceable maximum legal size on 
barramundi, it would be more efficient to control effort by 
selecting a maximum mesh size to be used in inshore waters and 
estuaries. While a few east coast fishermen have always used 
large mesh nets most use mesh sizes up to 20 or 21.5 cm. A 
maximum mesh size of 20 cm would ensure that most barramundi 
caught would be males (see section 4.6). 

Area closures: In Queensland all freshwaters are closed to 
commercial fishing, a weekend netting closure is enforced for 
most east coast estuaries, and certain estuaries or sections of 
estuaries have been closed to all net fishing or in rare 

instances, to all forms of fishing. The weekend closure and many 
of the estuarine closures were introduced to limit potential 
conflicts between amateur and professional fishermen. Such 
closed areas are usually adjacent to large towns or cities. After 
representations from commercial fishermen the Q.F.M.A. reviewed 
the weekend closure in central Queensland. This review identified 
areas which were sufficiently isolated to allow them to be re
opened to net fishing on the weekends. 

Rivers, in the past, have been closed to netting using the 
rationale that they may then act as replenishment areas for the 
fish fauna of surrounding streams. Movement studies on 
barramundi, the dominant species of the estuarine gill net 
fishery, have shown that there is minimal movement between 
rivers. In view of this and the contention that closed rivers 
are more susceptable to illegal fishing, such replenishment 
strategies must be questioned. 

Area closures can be used effectively in protecting certain 
stages in the life history of fish. An example is some estuarine 
supralittoral swamps and lagoons which have been identified as 
nursery grounds for barramundi (Moore, 1982; Russell and Garrett, 
1983,1985). Some such nursery areas have been protected as 
habitat reserves or wetland reserves, but there is a need for 
more work to identify such habitats, particularly along the more 
densely populated section of the east coast where there is a high 
risk of· environmental degradation. 

Physical barriers: Another area where habitat disruption is an 
issue for concern on the east coast is the construction of 
coastal steam barriers. These interfere with the migratory 
patterns of commerical fish species such as barramundi and sea 
mullet. Many have incorporated into their design fish ladders 
which are supposed to allow for fish movement in both directions. 
This may in fact not be happening and the suitability of the 
designs of some ladders to Australian native fish has been 
questioned. Stream barriers with an ineffective fish ladder or 
no fish ladder prevent many migratory fish from utilizing large 
areas of freshwater habitat. Kowarsky and Ross (1981) in a year 
long study of fish movements in the fish ladder on the Fitzroy 
River Barrrage near Rockhampton found only five sub-adult 
barramundi moving upstream. There is a need to assess the 
effectiveness of other coastal fish ladders and to determine 
which design is most suitable for native fishes. Fish often 
congregatate in sections of rivers immediately upstream and 
downstream of coastal stream barriers on their migratory routes 
where they are especially vulnerable to fishing. While some 
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closures are already in effect, consideration should be given to 
placing a moratorium on all fishing within a determined distance 
of coastal stream barriers, including the fish ladders. 

Closed Season: Spawning grounds can be protected by area 
closures, but this is probably more appropriate in the fisheries 
where there are central spawning grounds. Most of the species in 
the fishery apparently do not have central spawning grounds to 
which they migrate. Very little is known about the spawning 
grounds and requirements of most east coast commercial fish 
species. Spawning stocks of barramundi are protected by the 
closed season and by a closure of all rivers to fishing during 
that season. Data obtained during this study suggest that a 
river closure does not greatly affect the fishery for other 
species. The period set aside for the barramundi closed season 
generally coincided with the peak spawning periods of many of 
these other species. While there are some regional differences, 
no consideration should be given at this time to staggered 
geographical closures. 

Fishery Statistics: The establishment of a sound database for 
the fishery is essential for future management. This seems 
assured as the voluntary log book programme initiated in 1981 as 
part of this research project has now been replaced by a 
compulsory scheme. Until adequate fishery statistics are 
available it is recommended that there be no new increases in 
effort in the fishery. 

Fishery Economics: This project has dealt primarily with the 
biology of species and the gear used in the east coast gill net 
fishery. Management should not be based solely on these factors. 
Sociological considerations and particularly economics of the 
fishery should be integrated into management programmes. There 
is a need for a detailed study to define economic parameters of 
the fishery. 

5.2 Stock enhancement: 
The present management strategy for the east coast gill net 
fishery has been in force for about four and a half years. 
During this time there have been reports by fishermen of large 
numbers of juvenile barramundi in estuaries, a pointer that the 
strategy is working. There is a considerable lag between the 
time of recruitment of juvenile fish into the stock and the time 
at which they subsequently become available to the fishery. It 
may be some years yet before the effects of the 1981 management 
measures follow through to the fishery. The concept of stock 
enhancement using hatchery reared barramundi fry is, on the 
surface, an attractive proposition. The cost of such estuarine 
stocking would be considerable and prior research would be 
required to determine optimal stocking rates. There is also a 
possibility of some type of genetic contamination of the 
indigenous population. Very serious consideration should be given 
to the economic and possible biological consequences of such a 
proposition. 

6. RECOMMENDATIONS:

The strategy of using effort restrictions to regulate the 
fishery should be retained. 
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Moves to increase effort in the fishery at this time should 
be resisted. 

The management plan should be regarded as dynamic and 
subject to regular review. 

The compulsory log book scheme should be a permanent part of 
the management plan. 

An economic survey of the fishery should be undertaken. 

The minimum mesh size for use in east coast estuaries should 
be conditionally increased to 150 mm stretched mesh. 

All river closures to the commerical fishery should be 
assessed. 

The closed season on barramundi should be retained as a key 
component of the overall strategy. 

Potential effects of an increased usage of large mesh nets on 
numbers of female barramundi should be carefully investigated. 

Consideration should be given to increasing the minimum legal 
size of barramundi to at least 55 cm T.L. to correspond to 
size at first maturity. 

There is a need to identify and protect important nursery 
habitats for barramundi. 

The effect of coastal stream barriers on migratory fish and 
the effectiveness of fish ladders needs to be investigated. 

Consideration should be given to a total fishing closure on 
sections of river immediately upstream and downstream of 
coastal fish ladders. 

7. PUBLICATION OF RESULTS:

Results and data generated from this study have been made 
available to the industry, particularly participants in the 
logbook scheme, through a series of irregular newsletters. An 
expanded edition of this report will be published by the Q.D.P.I. 
as a technical report. Over the duration of the project efforts 
have been made to inform the industry and general public of the 
pro gress of research work. A seminar on the project was 
presented to the annual meeting of the Australian Society of 
Fish Biology in August 1985. 
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D WITH IN ORMATIO 

What to do: 

RETURN TAG TO - NORTHE:RN FISHERIES RESEARCH CENTRE, 
QUEENSLAND FISHERIES SERVICE. 
Cl� POST OFFICE, BUNGALOW, QLD., 4870 
PHONE CAIRNS 51 5588 

OR - CONT ACT NEAREST FISHERIES INSPECTOR. 

AND PROVIDE 
I) PlACt AMD DATE OF CAPTURE.
ii) LENGTH f ISH FR.OM TIP OF 
!II) WEIGHT FISH, IF POSSIBLE.

BARRAMUN I I ED BY 

TAIL 

fDSHEIIUES RESE�RCH C NTRE TO STUDY GROWTH RATEe 
POPULJ,TDON DENSITY, FISHING XPLO 
MIGRATORY PATTERNS" 
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