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Barramundi Nursery Areas in Central Queensland
1. Summary
The aim of the project was to improve understanding of the use of different habitat
types by juvenile barramundi in Central Queensland from Corio Bay in the north to
Turkey Beach in the south. The project focused on fish in the first year of their life
with these fish being 0+ in age and 0-300mm in total length.
Use of habitat by barramundi was determined by sampling selected sites for the
presence of these fish on a monthly basis from February 1999 to May 2002. A total of
7 sites were sampled regularly while a further 21 sites were sampled at least once. An
additional 2 sites were examined based on historical tagging data only. One further
site was reported on in relation to a fish kill.
Unfortunately apart from a number of small to moderate flows there were no
substantial wet season flows during the project. Therefore the sampling results
presented are only indicative of use during dry years. Sampling data was
supplemented with Suntag tagging data to provide timelines for some sites from
1984/95 to 2001/02.
There was no established method of classifying habitat based on its importance to
fish and to barramundi in particular. With the input of researchers recognised in the
areas of habitat and barramundi, a classification system was developed that provided
a measure of relative importance of each site. Three of the 7 freshwater habitats
assessed were considered as critical or important, all 4 marine tidal sites were
considered critical or important and 8 of the 19 brackish sites were considered
critical or important.
Fish abundance at most sites was related to the degree of connectivity to the marine
system while species diversity was not. Habitats with greater frequency and duration
of connectivity showed the greatest variability in fish abundance. Habitats with the
least connectivity showed an increase in abundance during summer when
connectivity was most frequent through freshwater flows or spring tides. Abundance
was then reduced to much lower levels during winter and spring due to both natural
and fishing mortality, mainly through bait collection.
Species diversity was not found to correlate to connectivity with the Fishing Creek
Road Pond having the least connectivity of any habitat but the greatest species
diversity with 37 species.
The earliest juvenile (0+) barramundi were noted at brackish sites was in January
2001. However in other years they were not recorded until February or March. These
fish were recorded after the largest of spring tides from January to March had
occurred.
Significant freshwater flows were not recorded between January and March in any
year. The only flow that produced minor flooding in most of the study area occurred
in November 2000 and lasted until early December at most sites. However 0+ fish
were not recorded at any site until January, well after the flow had ceased, and after
the January spring tides.
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There was a strong recruitment of 0+ fish to 12 Mile Creek from late January to March
2001. The flow in November did not appear to have been directly associated with this
recruitment but may have assisted in enhancing the survival of these fish in an earlier
stage of their life. This large recruitment appears to have been limited to the 12 Mile
Creek site although further data collection may provide evidence from other areas.
Recruitment levels were considered to be low in all years with 2 exceptions. This low
recruitment coincided with the absence of summer flooding. In 1998/99 at the Port
Alma Road Pond between 1,200-1,500 0+ barramundi were found dead following a
fish kill in April 1999. In 2000/01 at 12 Mile Creek around 650 fish were recorded
however these subsequently died in a fish kill in May-June 2001.
Historical tagging data where up to 18 years of continuous data are available show
strong recruitment associated with flooding in January. This occurred in the 1990/91
and 1995/96 seasons. The years from 1990/91 through to 1995/96 were mostly very
dry with the only significant flow in March 1994. This flow did not result in any
substantial recruitment in 1993/94. Barramundi at all sites over these years
progressive got larger in size and fewer in number.
Growth and aging data supports spawning occurring in October. Spawning events
from October to December produce most of the recruits. Later spawning events
appear to produce low numbers of fish that do not appear to survive into the
following season. Early spawning in October may require an extension of the current
closed season that is currently from November to February to provide greater
protection to spawning fish.
The large variability in climatic conditions in Central Queensland and the extent to
which fish access to offstream creeks and wetlands has been reduced by barriers has
resulted in barramundi relying heavily on instream habitat and brackish tidal areas
for nursery sites. The reduction in available habitat concentrates greater numbers of
fish at fewer and smaller areas, especially in years of strong recruitment. Much of the
remaining accessible habitat is small in size and vulnerable to impacts from instream
and adjacent riparian modification, reducing water quality and overcrowding in years
of strong recruitment.
When dry conditions occur the combination of these factors produce more frequent
and more extensive fish kill events as highlighted by the 2 major kills. In 12 Mile
Creek the only time in the entire 18 year period of data collection when there were no
fish at the site was following the fish kill in 2001.
The project has been linked with the Cooperative Research Centre for Coastal Zone,
Estuary and Waterway Management project “Environmental flows for subtropical
estuaries: understanding the freshwater needs of estuaries for sustainable fisheries
production and assessing the impacts of water regulation” to provide a better
understanding of the functioning of estuaries in relation to fisheries production.
If barramundi are going to remain an important commercial and recreational species
in Central Queensland there needs to be greater recognition, protection and
rehabilitation of nursery habitats. Formal recognition of these habitats through both
State and Local Government planning and development processes is necessary. The
community needs to be informed of the importance of these habitats and take
ownership of their future maintenance.
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Barramundi Nursery Areas in Central Queensland
2. Background
The Central Queensland Strategy for Sustainability prepared by the Fitzroy Basin
Association identifies River Health and Water Quality as one of the key regional issues
(FBA 2000). A key strategy to address this challenge is to implement planning and
management measures to protect fisheries habitats and strategically address fish
passage throughout the region’s river systems.
To implement planning and management measures to protect fisheries habitats there
is a need to identify important habitats and understand their use by fish, in this case
barramundi. Fish use different habitats at various stages of their life so it is important
to identify all habitats that are critical.
Barriers on watercourses to store and control water flows are restricting the normal
movement of fish and having a significant impact on fish resources and fisheries
production. Barriers range from large dams, weirs and barrages blocking major
rivers, creeks and streams to culverts on roadways and ponded pasture
impoundments used to improve grazing systems.
Fish movement, particularly in relation to barramundi, is important as they use both
marine and freshwater habitats. The ability to move between these habitats both
instream and offstream is especially advantageous to juvenile barramundi as it
provides greater opportunity for food and for the avoidance of predators (Russell and
Garrett 1983,1985,1988).
A positive correlation has been established between freshwater flows to the Fitzroy
estuary and barramundi recruitment, movement and growth (Sawynok 1998) and
fisheries production (Robins et al in progress). Ponded pastures in the Central
Queensland area are used by barramundi and other species on an opportunity basis
with both positive and negative results (Hyland 2002).

3. Objectives
This project has sought to identify habitats used by juvenile barramundi, particularly
those that are used in the first year of the fish’s life cycle (age 0+ and 0-300mm total
length).
The specific objectives related to this were:




Identify freshwater/brackish/saltwater areas used by juvenile barramundi as
nursery habitat.
Describe sites, their use by barramundi and the water flow conditions required
for access by barramundi.
Aging of juvenile barramundi to determine if they have been spawned outside
the closed season.
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4. Life History of Barramundi
Barramundi (Lates calcarifer) is found throughout the Indo-Pacific region extending
from India to southern China and throughout tropical Australia. Rockhampton Gladstone is the southern limit of barramundi populations of commercial and
recreational significance on the east coast of Australia although their range extends
down to the Mary River at Maryborough (Dunstan 1959).
The species has been extensively studied and the basic biology and life cycle of the
barramundi is well documented (Moore 1979, 1982; Reynolds and Moore 1982;
Moore and Reynolds 1982; Russell and Garrett 1983, 1985, 1988; Davis 1982,
1985a, 1986; Davis and Kirkwood 1984; Griffin 1985, 1987, Garrett 1987).
Barramundi has a complex life history being a protandrous hermaphrodite (changes
sex from male to female) and catadromous (spends part of its life in freshwater but
migrates to the sea to breed) (Anon 1982). While the barramundi is catadromous
some individuals may spend their entire life in saltwater (Pender and Griffin 1996).

5. Barramundi in Central Queensland
A number of genetically discreet stocks of barramundi have been identified (Salini
and Shaklee 1983, 1985, 1988; Keenan 1994). Barramundi in Central Queensland are
part of a genetically distinct group that extends from Repulse Bay north of Mackay to
Baffle Creek north of Bundaberg (Keenan and Salini 1989, Keenan 1994).
The Fitzroy River is the largest river system in Central Queensland and is the largest
contributor to barramundi stocks in the area (Dunstan 1959). Figure 1 provides a
generalised life history of the barramundi in the Fitzroy River showing the use of
different habitats in the system at various stages of its development. Adjacent
smaller systems to the north and south are used by barramundi in a similar way.
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Figure 1: Generalised life history of barramundi in the Fitzroy River
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Prior to 1970 barramundi had access to the entire Fitzroy River to the junction of the
Dawson and Mackenzie River and beyond when conditions were favorable for
upstream migration. Barramundi of age 1+ years were noted as being common in the
Dawson River and other tributaries of the Fitzroy (Dunstan 1959).
The Barrage on the Fitzroy River at Rockhampton, approximately 60km from the
mouth, was built in 1970 to provide a water supply for Rockhampton. The original
structure incorporated a pool and weir fishway but this was found to be ineffective
for allowing fish, including barramundi, to migrate to the freshwater (Kowarsky and
Ross 1981).
This effectively restricted upstream movement of barramundi to years of major flood
events when the barrage was drowned out and barramundi could use the floodplain
for upstream movement. The last time this occurred was in 1991. Following this flood
fish tagged below the Barrage before the flood were recaptured above the Barrage to
as far upriver as the junction of the Dawson and Mackenzie Rivers (Sawynok 1998).
The Barrage fishway was modified in 1987, but again proved ineffective (Byron and
Toop 1993). The fishway was then modified to a vertical slot design in 1995 (Keane
1995) and this was monitored over a 2 year period to February 1997. This monitoring
established that the vertical slot fishway was effective in allowing the migration of 29
fish species, including barramundi, to the freshwater (Stuart 1997).
Barramundi can again access the Fitzroy River and tributaries at least to Eden Bann
Weir, which is 90km upstream from the Barrage. Stocking of fingerlings has occurred
in areas above the Barrage since 1990 (Long pers comm.) and this has confounded
the natural use of this area by juvenile barramundi.
Apart from the Barrage on the Fitzroy River the only other major obstruction, within
the study area, preventing barramundi movement up river is Awoonga Dam on the
Boyne River. The original dam was constructed in 1966 with the high wall dam being
completed in 1984. The height of the dam wall was again raised in 2001. Due to the
height of the wall there has been no fishway on this dam to allow fish to migrate back
up the river. Lake Awoonga behind the dam has been stocked with barramundi since
1996 and is now providing a growing recreational fishery (Hamilton pers comm.).
While there are no other major barriers to barramundi migration in the area there are
numerous smaller barriers, particularly on small tributaries, that have been
constructed for urban water supply or to form ponded pastures for use in the grazing
industry. Many of these barriers either prevent upstream migration or severely limit
the opportunities when this can occur. A study into the impacts of ponded pastures
on barramundi found that they were in 40% of the sites studied. These ponded areas
can provide additional habitat for barramundi however their utility is dependent on
whether they have the appropriate characteristics to support fish over a wide range of
conditions (Hyland 2002).
Spawning of barramundi in Central Queensland occurs mainly between October and
February. Larvae and 0+ juveniles in their first few months inhabit shallow tidal
swamp areas where there is a reduced risk of predation. They then move upstream
and into off stream nursery areas from January to March when they are 60mm+ and
when suitable conditions occur. These movements are generally associated with large
spring tides or when freshwater flows link off stream habitats with the estuarine parts
of the system. Some juveniles may not enter nursery areas until the following year at
300mm+ if suitable conditions for access do not occur in the first year.
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Juveniles stay in these nursery areas until they are 450mm+ when they may return
downstream to the river when access allows. Conditions for movement do not occur
every year and not all fish move back to the river. Barramundi up to 1.0m long have
been caught in these areas.
Mature fish range through the estuaries and some fish move to other systems to the
north and the south with this movement mainly associated with flooding (Sawynok
1998).

6. Basis for Identification of Barramundi Nursery Areas
Juvenile barramundi are fish that have not matured into adult fish. As barramundi do
not mature as males until around 5 years of age and a minimum of 600-700mm this
is a considerable size range. Habitat preferences over this period change ranging
from shallow tidal coastal wetlands, brackish wetlands and freshwater lagoons for 0+
fish to open estuarine areas as they get older.
This project was specifically interested in barramundi in the first year of their lives
due to their habitat preferences and fish were classified as 0+ fish that were from 0300mm in length. In some areas it was useful to also consider fish in their second
year and these fish were classified as 1+ fish that were from 300-450mm in length.
These size limits have been applied for simplicity of analysis however some individual
fish fall outside these size ranges for their age.
The project has used the presence or absence of 0+ barramundi as the key
determinant of use of habitat by juvenile barramundi. For some sites the presence of
1+ fish was used where no data on 0+ fish was available. It was considered that many
of these fish would have entered a particular habitat as 0+ fish but were not detected
until 1+.
Within the study area 0+ barramundi are known to use estuarine areas and a number
of offstream sites based on Suntag tagging data, published reports, anecdotal
information and personal observation.
Based on this a number of sites were selected for regular sampling on a monthly
basis. This was supplemented by random sampling at other sites when it was
considered most likely that juvenile barramundi would be present. Details of the
sampling method used are contained in section 10.2.

7. Study Area
7.1.

Extent of Study Area

The project covers the coastal river systems from Corio Bay north of Yeppoon to
Rodds Bay south of Gladstone as shown in Figure 2. It includes all estuarine systems
to the extent of the tidal limit and adjacent freshwater reaches above the tidal limit
extending to the maximum distance where barramundi have been located.

7.2.

Selection of Regular Monitoring Sites

Based on existing knowledge of locations where juvenile barramundi were previously
recorded or where there was anecdotal information of their presence a number of
sites were selected for regular monitoring covering the full range of the study area.
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Initially a number of sites were sampled for the presence of 0+ fish to determine
which sites would be most appropriate for regular monthly monitoring. The criteria
used to select sites included:






Known or reported usage by 0+ barramundi
Ease of access to site for monitoring
Suitability for use of monitoring equipment
Covering the full range of the study area
A range of habitat sizes and types

A total of 7 sites were selected on different systems for regular monitoring on an
approximate monthly basis thoughout the project. As well as regular sampling at the
selected sites additional random monitoring was undertaken at 21 other sites.

28
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1

26
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Figure 2: Extent of Study Area and Location of Regular Monitoring Sites
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8. Description of Study Locations
8.1.

Regularly Monitored Sites

8.1.1.

Site 1 - Road Pond adjacent to Fishing Creek
Corio Bay and its associated creeks is
approximately 20km north of Yeppoon.
This has an extensive wetland system to
its south. This wetland was ponded in the
1960’s and extended in the mid 1980’s
when access was cut off to major parts of
the permanent wetlands by a bund wall
which also provided road access when
extended (Hyland 2002).

SITE 1

Waterpark Creek is the main creek which
feeds into Corio Bay and provides almost
all of the freshwater input to the estuary.
Waterpark Creek has a small low weir in
the freshwater section below Byfield
however this is often drowned out during
freshwater flows and has limited effect on

fish migration.
Several small creeks are on the southern side of Corio Bay and drain the extensive
wetlands. These are known as Sandfly Creek, Deep Creek and Fishing Creek. Site 1 is
adjacent to Fishing Creek which is the eastern most creek flowing into Corio Bay.
Site 1 is different to all others in than it is not a natural site (Figures 3-5). It is an area
that was excavated for road material when the road from the Capricorn resort to
Sandy Point was constructed in the 1980s. Following completion of road works the
area was inundated by saltwater on the highest of spring tides and has contained
saltwater ever since. It is recharged periodically throughout the year by saltwater
when tide heights are 4.7m or higher. There is no freshwater input to the area other
than local rainfall. The site has been classified as a brackish site on this basis.
The site is located on the edge of the tidal limit adjacent to the mangrove forest
extending from Fishing Creek. The mangrove forest is adjacent to the western side of
the pond and the eastern side is bounded by the road. The area has not been cleared
to any extent other than for the road. There is riparian vegetation comprising
mangrove, wattle, teatree and palm species. There are some larger eucalypts however
most of these are dead. The soil is sandy.
There is little instream cover and it comprises mainly small snags from trees that
have died around the perimeter and fallen into the pond.
The site comprises two roughly square ponded areas linked by a narrow channel.
There is a single narrow entrance where the spring tides push saltwater into the
ponds (Figure 3). This is how fish access the area. The surface area is approximately
30,000m2 (3ha) and the depth range at its nominal height is about 0.5-2m.
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Figure 3: Road Pond looking from east to west on southern pond

Figure 4: Northern section of the Road Pond looking from east to west
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The site has had gauging boards installed so that the water height can be monitored.
As this site is beside the road it is used by recreational fishers to collect primarily
mullet and sometimes prawns for bait or to fish. This may have some effect on the
species composition and numbers noted during sampling.

Figure 5: Road Pond from southern end looking north showing typical small snag

8.1.2.

Site 2 – Pumpkin Creek

SITE 2

Pumpkin Creek is a small coastal creek
that enters Keppel Bay at Keppel Sands
with a catchment area of about 60km2. It
is tidal for a length of about 4km from the
mouth. In its freshwater reaches there are
a few permanent lagoons and some
swamp areas which hold freshwater
during the wet season but these dry out
and do not provide any permanent habitat
for barramundi except in very wet years
when they do not dry out.

Site 2 is the brackish waterhole at the top
end of the tidal influence on the northern
side of the Joskeleigh Road (Figure 6). The site is bounded on the south side by the
road culvert and on the north side where it shallows into a small gutter that connects
it with holes further down in the creek. Spring tides push saltwater into this hole
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however it is not subject to tidal influence on neap tides. This site is subject to
freshwater flows when local heavy rainfall is received (Figure7).

Figure 6: Pumpkin Creek site under normal conditions

Figure 7: Pumpkin Creek running a tannin colour during freshwater flow in November 2001
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The area surrounding the site has been largely cleared with some remnant eucalypts
and a small number of mangroves along the creek. The lower part of the creek is
adjacent to urban development in Keppel Sands and the upper section is of the creek
is used for grazing.
This site is the smallest of sites sampled being only about 200m2 in size. The hole in
which the sampling occurred is approximately 25m long x 5-10m wide and a
maximum of 2.5m deep.
This site is also used by recreational fishers to collect primarily mullet and sometimes
prawns for bait. This may have some effect on the species composition and numbers
noted during sampling.

8.1.3.

Site 3 – Moores Creek

SITE 3

Moores Creek is a small tributary of the
Fitzroy River which runs through North
Rockhampton with a catchment area of
approximately 30km2. It is the closest
creek on the downstream side of the
Barrage that flows into the river. It is tidal
for about 800m from the junction with the
Fitzroy River.
Site 3 is in the area of the upper tidal limit
where a section of about 200m of the
creek was sampled. At the downstream
end of this section there is a small rocky
hole 20m long by 3-5m wide and 1m deep
at low tide. The hole is about 80m2 in size

(Figure 8).
Upstream there is a series of small holes connected by narrrow shallow channels. At
the upstream end of this section is another hole which is which is 20m long by 3-8m
wide and 1.5m deep at low tide (Figure 9). The hole is about 120m2 in size. This hole
is about the upper tidal limit except on spring tides. At high tide this section of the
creek is 20m wide and 2-5m deep.
The creek is lined with mangroves and there has been extensive growth of new
mangroves over the study period. The downstream hole can be badly affected by silt.
In November 2000 there was an extensive fresh in the creek which removed all the
silt. Since that time this section of creek has gradually been covered in silt with the
downstream hole as shown in Figure 8 having about 1m of silt deposited in it during
a minor fresh in the river in January 2002. The hole is now less than 0.5m deep at low
tide.
Moores Creek is unique in that it runs almost all year round. This is not its natural
state and occurs as a result of seepage and runoff from urban use of water in the
city. The site has been classified as a brackish site as tides influence the lower hole
daily but the upper hole only on the larger tides.
The bottom hole where sampling occurred is a popular place where recreational
fishers collect bait. The upstream hole is less regularly used for bait collection. Bait
collection activities may have some effect on the species composition and numbers

Barramundi Nursery Areas – Central Queensland

14

noted during sampling. On two occasions bait collection took place in the bottom
hole immediately before sampling.

Figure 8: Hole at the downstream end of section of Moores Creek

Figure 9: Hole at the upstream section of Moores Creek
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8.1.4.

Site 4 – 12 Mile Creek

SITE 4

12 Mile Creek is located to the east and south
of
Marmor
about
50km
south
of
Rockhampton. The creek is very small with a
catchment area of about 80km2 and only runs
after rainfall events of around 100mm or
more. Much of the catchment has been
cleared and is used for farming and grazing.
Only small remnant areas of riparian
vegetation remain along the creek.

The creek has a number of permanent
waterholes in its lower reaches. One
waterhole occurs within 1km south of the
Bruce Highway with 3 occurring to the north
of the highway to the edge of the tidal limit of
the Fitzroy River delta. These waterholes are known habitat for juvenile and adult
barramundi with importance increasing the closer they are to the delta.
All these waterholes are fresh except for the lowest one that joins the delta. This
waterhole is Site 4 (Figures 10-11). It is about 800m long and ranges from 10-20m
wide and 2-4m deep. The waterhole is about 10,000m2 (1ha) in size. At its
downstream end it peters out to join shallow saline flat areas on the delta. There is a
small low artificial rock bar at the top end of this waterhole to prevent saltwater
intrusion further upstream. At the bottom end a small shallow channel then takes the
creek north over the tidal flats to where it joins Inkerman Creek.

Figure 10: Bottom end of 12 Mile Creek waterhole
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Figure 11: Middle and top section of 12 Mile Creek waterhole

The water in this waterhole is intermittently tidal with the largest spring tides
pushing saltwater into the waterhole and is classified as a brackish site. Tide heights
need to be at least 4.8m based on Gladstone for saltwater to enter the waterhole.
This waterhole ranges from hyper saline under very dry conditions when evaporation
reduces the water level significantly with a corresponding increase in salinity to
totally fresh for extended periods following moderate to heavy rainfall events.
This site is a very popular spot for barramundi fishing and extensive data collection
through tagging has continued since 1985. From 1997/98 to 2000/01 there were an
estimated total of 2,923 person visits to the site with an average of 731 per year
(Sawynok 2001a). These visits were mainly to fish for barramundi.

8.1.5.

Site 5 – Munduran Creek

SITE 5

Munduran Creek is located to the north
of Mount Larcom where it runs into the
Narrows. The creek is small with a
catchment area of approximately 95km2.
It is tidal for about 4.5km up from
where it joins the Narrows. The lowest
10kms of the creek run through natural
eucalypt forest while the area above that
has been mostly cleared for grazing.
The creek in this area is still vegetated
within its banks for much of its length.
Site 5 is a 200m section at the upper
end of a large waterhole that defines the
limit of saltwater penetration up the
creek (Figures 12-13). The waterhole
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has been classified as brackish as only the larger tides push up into this pool. There
is a natural gravel bar barrier at the bottom end of this waterhole that maintains the
water level at a reasonably constant height.
This brackish waterhole is mostly rocky with some gravel beds and small patches of
mangroves intermittently fringe the creek. The pool is about 1.2km in length and
varies from 5-10 wide at the upper end to 40m wide towards the lower end. Depths
range from 0.5-2.0m at its normal height. The water level is stable except for short
periods when tides reach the waterhole. Tides only raise the water level by 10-30cm.
The area of the waterhole is approximately 25,000m2 (2.5ha).
This site is adjacent to the Narrows Road and is a popular recreational fishing spot.
Limited bait collection occurs here and this may have some effect on species
composition and numbers noted during sampling.
The tidal limit is clearly defined with a small freshwater hole immediately above the
saltwater limit and a number of small freshwater holes further up the creek that are
permanent in all but the driest of years. Juvenile barramundi have been observed in
these freshwater holes (Stoneley per comm.).

Figure 12: Near the tidal limit of Munduran Creek looking upstream
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Figure 13: Section of Munduran Creek sampled

8.1.6.

Site 6 – Beecher Creek
Beecher Creek is located to the south of
Gladstone where it runs into the Calliope
River. The creek is tidal for about 4km from
where it joins the Calliope River. There do not
appear to be any permanent freshwater holes
in the creek.

SITE 6

The catchment is partly cleared however the
creek still has areas of natural forest along it
with riparian vegetation mostly intact. There
is extensive rural residential development in
the area.
Site 6 is at the upper tidal limit and consists
of 2 brackish waterholes separated by
Beecher Road that has a concrete culvert
bridge over it. Only the larger tides reach

these waterholes.
The waterhole above the road is about 120m long and varies between 5-10m wide
and 1.5m deep (Figure 14). The waterhole below the road is about 80m long and
varies between 5-10m wide and 2m deep (Figure 15). Below this hole is a set of rocky
rapids to the next downstream waterhole with a 2m height separation between holes.
Tides raise the level of water in these holes by between 0.5-1.0m. The waterholes
have a small fringe of scattered mangroves. The area of the 2 waterholes is about
2,000m2 (0.2ha).
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Figure 14: Waterhole above road in Beecher Creek

Figure 15: Waterhole below road in Beecher Creek
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8.1.7.

Site 7 – Sandy Creek
Sandy Creek is located to the north east of
Bororen. The creek has a catchment area of
approximately 75km2. The creek is tidal for
about 6.5km from where it joins 7 Mile
Creek. It is not known if there are
permanent freshwater waterholes in the
creek however it is likely that there are.
The catchment is partly cleared however the
creek still has areas of natural forest along
it with riparian vegetation mostly intact. The
area is used mainly for grazing.

SITE 7

Site 7 is towards the upper tidal limit and is
adjacent the old concrete road causeway
about 100m upstream from the road bridge
on the Turkey Beach Road. Only the larger
tides reach this section of the creek.

Figure 16: Sandy Creek under normal conditions

The road causeway creates an artificial waterhole on the upstream side that is
approximately 1km long and varies between 10-20m wide and up to 2m deep (Figure
16). The waterhole between the causeway and the road bridge is about 100m long
and varies between 10-20m wide and up to 2m deep (Figure 17). The waterhole
below the road is about 150m long and varies between 5-10m wide and 1.5m deep

Barramundi Nursery Areas – Central Queensland

21

(Figure 18). There is a height difference of about 0.7m between the waterholes above
and below the causeway. This effectively prevents fish movement except during
periods of tidal or freshwater flows.

Figure 17: Sandy Creek with tidal flow above the causeway and road bridge in background

Figure 18: Sandy Creek below road bridge
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The waterholes have a small fringe of scattered mangroves.
This site is a popular recreational fishing and bait gathering location due to its easy
access and terrain suitable for bait gathering. This may have some effect on species
composition and numbers noted during sampling.

8.2.

Intermittently Monitored Sites

8.2.1.

Site 8 – 12 Mile Creek

SITE 8

Site 8 is a freshwater site just above the causeway crossing at 12 Mile Creek Road. It
is about 1km upstream from Site 4.
This site was sampled once only in September 1999. The site was difficult to sample
due to extensive weed growth and lily cover and has remained so ever since.
No barramundi were caught at this site however juvenile barramundi have been
caught by line and tagged here in the past (pers obs).

8.2.2.

Site 9 – Marble Ck

SITE 9

Site 9 is a small waterhole about 100m from where Marble Creek joins 12 Mile Creek
and is brackish. The hole is very small being 10m long and 5m wide however it can
be 2m deep when full. The area of the hole is only 50m2 . A number of small

Barramundi Nursery Areas – Central Queensland

23

barramundi were caught in this hole during tree planting operations in February
2001. These fish were moved to the main part of 12 Mile Creek as this waterhole
dries.

8.2.3.

Site 10 – Pumpkin Creek

SITE 10

8.2.4.

Site 10 is at the upper tidal limit of Pumpkin Creek
about 300m above site 2 and is brackish. It is a
shallow hole about 20m long and 5m wide and only
about 0.3m deep. It was sampled only once, in April
2000. No barramundi were caught. Because it is
shallow this hole regularly dries out and may only be
used by juvenile barramundi in transit.

Site 11 – Nankin Creek Freshwater

SITE 11

Site 11 is a freshwater site 200m downstream from the Nankin Creek causeway on
the Thompson Point Road. This site was sampled once in September 1999 however it
dries out during winter. The site was suitable for sampling as there was little aquatic
vegetation. No fish were taken at this site.
There is a large permanent freshwater hole downstream from this site however this
was not accessible.
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8.2.5.

Site 12 – Nankin Creek Saltwater
Site 12 is a marine site in the tidal part of Nankin
Creek about 0.5km upstream from the junction of the
creek with the Fitzroy River.
SITE 12

The creek in this area is about 10m wide at low tide
and about 1m or less deep. There are quite a few
snags from decaying mangroves here.
This site was sampled on a number of occasions and
juvenile barramundi were captured.

8.2.6.

Site 13 – Unnamed Creek
Site 13 is a marine site in the tidal part of an
unnamed creek entering the Fitzroy River. The site is
about 0.5km upstream from the junction of the creek
with the Fitzroy River.

SITE 13

It is very similar in nature to site 12. The creek in this
area is about 10m wide at low tide and about 1m or
less deep. There are quite a few snags from decaying
mangroves here.
This site was sampled only once, in December 2001,
and no barramundi were caught.

8.2.7.

Site 14 – Bajool Weir

SITE 14

Site 14 is a freshwater site on 8 Mile Creek at the base of Bajool weir on the Port Alma
Road 2km east of Bajool. The Bajool weir effectively prevents upstream movement of
fish except during major flooding events when the weir is drowned out. This last
occurred in 1996. About 200 small barramundi were translocated to the weir from 12
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Mile Creek in 1998. It is believe these fish were the ones involved in a fish kill in the
weir in February 2002 (Offord pers comm).
The water below the weir is not permanent and it dries out regularly during
winter/spring.
This site was sampled only once, in April 1999, following reports of large numbers of
small barramundi trapped at the base of the weir. This was incorrect as the fish were
Mouth Almighty.

8.2.8.

Site 15 – 8 Mile Creek

SITE 15

Site 15 is a freshwater site on 8 Mile Creek about 0.3km downstream from Bajool
weir. It is the only permanent freshwater hole on the creek with some further holes
down the creek that dry out. It is about 1km upstream from the limit of tidal
influence. The waterhole is about 1,000m2 in size with depths to 1.5m.
This site was sampled a number of times in 1999 and 2000 however 90% coverage of
aquatic vegetation most of the time made it difficult to sample. Juvenile barramundi
were caught on a number of sampling occasions.

8.2.9.

Site 27 – 8 Mile Creek

SITE 27
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Site 27 is a brackish site on 8 Mile Creek about 1.5km downstream from Bajool weir
and at the upper tidal limit. It is very similar in characteristics to Site 5 on 12 Mile
Creek except on a smaller scale with an area of around 2,000m2.
This site is used by juvenile barramundi (Offord pers comm) and they were recorded
further upstream. Sampling of the site in February 2002 did not result in any
barramundi.

8.2.10. Site 16 – Nerimbera Gutter

SITE 16

Site 16 is marine saltwater tidal site at the mouth of a small drainage creek that runs
into the Fitzroy River in the Nerimbera area and is about 13km downstream from the
barrage.
The area that can be sampled is very small due to difficulty of access up the creek at
low tide. There have been small barramundi caught in the area sampled in the past
(pers obs).
This site was sampled on a number of occasions however no juvenile barramundi
were caught.

8.2.11. Site 17 – Thozet Creek
Site 17 is brackish site at the upper tidal limit of
Thozet Creek that joins the Fitzroy River about 8km
downstream from the barrage. This is a very small
creek that runs through urban areas of North
Rockhampton.
SITE 17

A small hole about 10m2 in size and 1.5m deep is
at the tidal limit and is mostly fresh or brackish.
Fishers sometimes collect bait here and juvenile
barramundi have been taken in the past (pers obs).
This area was sampled once in April 2000 however
the hole became significantly overgrown and was
difficult to sample. No barramundi were caught.
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8.2.12. Site 18 – Frenchman Creek

SITE 18

Site18 is a brackish site at the upper tidal limit of Frenchman Creek that joins the
Fitzroy River about 7km downstream from the barrage. This is another small creek
that runs through urban areas of North Rockhampton.
A small hole about 100m2 in size and 1.5m deep is at the tidal limit and is mostly
fresh due to urban runoff and seepage. This hole is immediately below the railway
bridge.
This site was considered not suitable for sampling due to it being heavily overgrown
with a variety of weed species including para grass.
Fitzroy Rivercare and the Rockhampton City Council have proposed a barramundi
habitat restoration project on the immediate upstream side of the Lakes Creek Road
bridge. As part of that project the Council removed much of the weed and the site is
now suitable for sampling. A number of samplings have been conducted since
January 2002 and juvenile barramundi have been caught.

8.2.13. Site 19 – Emu Park Creek

SITE 19

Site 19 is a brackish site at the upper tidal limit of Emu Park Creek that is part of the
Coorooman Creek system. There are no permanent or temporary freshwater
waterholes upstream from this site that drains urban areas of Emu Park.
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This site comprises 2 saltwater holes. The upper hole is just below where the creek
crosses Emu Park Road and is about 50m2 in size and up to 1m deep. The next hole
is about 50m downstream and is about 100m2 in size but only 0.5m deep.
This site was sampled on a number of occasions and juvenile barramundi were
caught.

8.2.14. Site 20 – Middle Creek

SITE 20

Site 20 is a brackish/freshwater site at the upper tidal limit of Middle Creek that is on
Curtis Island and runs into the Narrows about 5km south east of Ramsay Crossing.
The site is about 3km from where the creek joins the Narrows. There is a sizeable
permanent freshwater hole just above the tidal limit.
This site was sampled once in March 2001 in both the brackish and freshwater
reaches however no barramundi were caught.

8.2.15. Site 21 – Black Swan Creek

SITE 21

Site 21 is a brackish site at the upper tidal limit of the northern branch of Black Swan
Creek that runs into the Narrows about 7km south east of Ramsay Crossing. The site
is about 5km upstream from where the creek joins the Narrows. There are no
permanent freshwater holes above the tidal limit on this branch of the creek.
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Juvenile barramundi have been caught at this site in the past (Stoneley pers comm).
This site was sampled once in March 2001 however no barramundi were caught.

8.2.16. Site 22 – Black Swan Creek

SITE 22

Site 22 is a brackish site at the upper tidal limit of the southern branch of Black Swan
Creek that runs into the Narrows about 7km south east of Ramsay Crossing. The site
is about 5km upstream from where the creek joins the Narrows. There are no
permanent freshwater holes above the tidal limit on this branch of the creek however
the tidal hole on this branch is larger than that on the northern branch.
Juvenile barramundi have been taken at this site in the past (Stoneley pers comm).
This site was sampled once in March 2001 however no barramundi were caught.

8.2.17. Site 23 – Gonong Creek

SITE 23

Site 23 is a brackish site at the upper tidal limit of Gonong Creek that is about 13km
south east of Port Alma. The site is about 3km upstream from where it joins Connor
Creek. There are no permanent freshwater holes above the site.
The site was sampled in March 2001 and juvenile barramundi were caught.
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8.2.18.

Site 24 – Boyne River

SITE 24

Site 24 is marine site in the saltwater tidal reaches where the railway bridge crosses
the Boyne River about 2km upstream from Benaraby. The site is subject to normal
tidal influence. This site was sampled once in February 2000 however no barramundi
were caught.

8.2.19. Site 25 – Calliope River

SITE 25

Site 25 is a freshwater site in the upper reaches of the Calliope River about 15km
west of Calliope. The site is about 6km above the tidal limit. It was sampled once in
February 2000 and no barramundi were caught. This site was difficult to sample due
to the amount of aquatic vegetation.
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8.2.20. Site 26 – Windmill Plains

SITE 26

Site 26 is brackish site significantly different from other sites included in the
sampling. It is located on the Corio wetlands at the upstream end of Deep Creek. The
area comprises a series of small channels across saline flats. In wet years the entire
area is inundated however this did not occur during the study period. Water in these
saline channels rarely reaches more than 0.3m deep and they often dry for extended
periods. Saltwater input is made to the channels on the largest of spring tides.
In February 1999 the area contained a large number of fish including juvenile
barramundi however since that time has been almost devoid of fish.

8.2.21. Site 28 – Windmill Plains

SITE 28

Site 28 is another brackish site located on the Corio wetlands at the upstream end of
Deep Creek and is about 0.3km north of Site 26. This is larger and deeper than Site
26 with depths up to 0.8m although in most places it is less than 0.5m.
This site was only located in April 2002 and sampled once. There were no fish caught
however it is expected that this site is used by barramundi in transit to freshwater
areas of the wetlands.
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8.3.

Sites not Monitored

8.3.1.

Site 29 – Gavial Creek Lagoons

SITE 29

Site 29 is the freshwater reaches of Gavial Creek and the associated Bates, Frogmore
and Woolwash lagoons that extend from 5-10km upstream from where Gavial Creek
enters the Fitzroy River. These lagoons form part of the largest remaining off river
habitat available to barramundi. The area of the Woolwash lagoon is 0.31km2,
Frogmore lagoon is 0.35km2 and Bates lagoon is 0.12km2 . The combined area is
0.78km2 . Depths in the lagoons average 2-3m with some holes up to 5m deep.
Gavial Creek is tidal for about 7.5km upstream of where it joins the Fitzroy River. The
tidal limit is a small rock causeway at the lower end of Bates lagoon. All lagoons are
permanent fresh waterholes although in very dry years Bates lagoon dries completely
and this occurred in 2002.
These lagoons are unusual in that they become filled when Gavial and adjacent
creeks flow however they also fill when there is a flow of over 2.0m megalitres (ML)
per month in the Fitzroy River (Sawynok 1998). During such periods of flooding water
backs up Gavial Creek into the lagoons. These lagoons also fill on major flooding as
in 1991 when it was estimated over 16m ML flowed between December and February.
When this happens the Fitzroy River breaks its banks upstream of Rockhampton and
inundated the flood plain south of the city where this site is located.
Sampling was not carried out in this area as the method was not considered suitable
for the site. Extensive tagging has been carried out at these locations and that data
were examined as part of this study. Data on fish tagged at the upper tidal limit of
Gavial Creek were also examined.
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8.3.2.

Site 30 – Raglan Creek and Blacks Hole

SITE 30

Site 30 is the freshwater reaches of Raglan Creek. Blacks Hole is immediately
upstream from where Raglan Station Road crosses the creek about 5km south east of
Raglan. Blacks Hole is about 2km upstream from the upper tidal limit in Raglan
Creek. Raglan Creek is also unusual in that it is one of the few creeks in the region
that flows constantly.
For about 9km upstream from the lower end of Blacks Hole there is suitable
freshwater habitat for barramundi. Blacks Hole extends from near the road crossing
up to the railway bridge, is about 3km long and has an area of about 0.9km2 .
Sampling was not carried out in this area as the method was not considered suitable
for the site. Extensive tagging has been carried out at these locations and that data
are examined as part of this study.

8.3.3.

Site 31 – Port Alma Road Pond

SITE 31

Site 31 is a shallow brackish channel at the top end of Inkerman Creek. On large
spring tides saltwater enters this channel from both Inkerman and 8 Mile Creeks. The
Port Alma Road intersects this site and did not have any culverts that allowed tidal
water to flow through the channel. This resulted in a shallow (less than 0.5m) ponded
area on the eastern side of the road. This ponded area provided a habitat that was
used by barramundi and other species.
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Sampling was not carried out at this site however a major fish kill occurred here in
April 1999 involving a large number of juvenile barramundi estimated at between
1,200-1,500 (Figure 65). This was by far the largest number of juvenile barramundi
recorded at any site during the study.
Following this fish kill the Department of Transport inserted a culvert under the road
to allow tidal flows through the channel. The site now no longer ponds water and
does not provide habitat for barramundi although it is likely that barramundi use the
channel to reach other habitat locations in or adjacent to Inkerman and 8 Mile
Creeks.

9. Classification of Habitat
9.1.

Introduction

An objective of this project was to describe sites used by barramundi and a
description of the characteristics of sites is contained in section 8. The significance of
a particular site is determined by its physical characteristics, water quality and its use
by fish, in particular, barramundi. It is also necessary to know the change in use of
these areas under different climatic conditions and over an extended timeframe.
Anecodatal data and data from the Suntag database indicates a marked change in the
number of locations used by barramundi and substantial differences in the numbers
of fish that recruit between wet and dry years. Unfortunately during the study period
conditions have been very dry to drought and there have been no wet seasons to
allow data to be collected under those conditions.
The climate in Central Queensland is mostly dry with inconsistent wet seasons. Larger
systems such as the Fitzroy River flow after heavy rainfall in its upper catchment and
these flows can be substantial. During the project flows in the Fitzroy River have only
been low to moderate with the highest flow of 1.93m ML in November 2000.
Within the study area the habitat assessed has mostly been associated with smaller
creeks. Freshwater flows in these creeks are limited to periods of moderate to heavy
local rainfall with most small creeks needing approximately 100mm of rain to initiate
and maintain a flow for any period. The only time this occurred during the study
period was in November 2000 when there was general rainfall over the whole study
area and most creeks experienced moderate flows.
Fish use periods of freshwater flow to move between habitats, particularly to access
locations remote from the estuary. In the absence of freshwater flows fish use tidal
inundation to access brackish sites on the fringe of estuarine deltas and at the limit
of tidal influence in tidal creeks. The largest spring tides provide the opportunity for
fish to access such areas.
Juvenile barramundi use such areas as they provide food, a refuge from predators
and will allow fish to move to freshwater if there are suitable flow conditions.
In order to provide data on the significance of these areas in a way that would be
understood by the community it was decided to develop a classification system to
assign a level of importance to these habitats.
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9.2.

Methods

There is no standard classification system currently available for the classification of
fish habitat, especially in relation to areas important to barramundi. It was considered
necessary that one was developed for the project.
An attempt was made to develop a classification system that could be used in areas
other than the study area. This was done by seeking advice from experts in
barramundi and habitat from throughout Queensland. Experts that provided
comment were John Russell and Andrew McDougall of Northern Fisheries Centre, Alf
Hogan of Walkamin Research Centre, Mike Cappo of the Australian Institute of Marine
Science, Ian Halliday and Jonathan Staunton-Smith of Southern Fisheries Centre, Peter
Long of Queensland Fisheries Service, Vern Veitch of Sunfish and John Platten of the
Environment Protection Agency.
While there was general support for the development of the classification matrix
there was a range of opinion on the relative importance placed on elements of the
table. Some of this range of opinion came from experience associated with
barramundi habitat in areas where the wet season is more consistent and freshwater
habitat and flows play a more significant role in determining importance of the
habitat. The final table reflects an attempt to balance the range of opinion.
The classification system was based on the following:








The frequency that barramundi can access the site
The carrying capacity of the site based on the surface area
Status of habitat based on extent of riparian vegetation
Quality of instream habitat as determined by cover and depth of water
Water quality based on standard parameters and fish kills
Number of barramundi recorded at site
Availability of food based on prey species sampled

Each of these factors was given a rating of 1-5 based on the matrix in appendix 1 and
some factors were weighted higher than other. This provided each site with a score
out of 100.
Habitats that scored 80-100 were considered to be critical, 60-80 important, 40-60 as
occasionally important and 0-40 not significant.
Each habitat was scored based on the classification matrix and compared on a scale
of importance.
To assist in the assessment of habitat, surface water quality parameters were
collected from each site, generally on every visit. The water quality parameters were:







pH
Conductivity
Turbidity
Dissolved Oxygen
Temperature
Salinity

This data was collected by using a Horiba U-10 Water Quality Checker (Figure 19)
kindly loaned to the project by the Department of Natural Resources and Mines. The
unit was calibrated and checked regularly throughout the sampling period.
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The water quality data was used to check whether the parameters were within
acceptable limits (ANZECC guidelines) although dissolved oxygen was not able to be
assessed for much of the project due to the failure of that probe.

Figure 19: Taking water quality readings

9.3.

Results

Sites were assessed on habitat type and separated into three categories based on
their salinity and tidal characteristics. Sites where salinity was always low and were
not subject to tidal influence were classified as freshwater, sites where salinity was
high at all times except during freshwater flow events and were subject to daily tidal
influence were classified as marine tidal and sites where salinity was variable and only
subject to intermittent tidal influence were classified as brackish.
Freshwater sites were 8, 11, 14, 15 and 25. Marine tidal sites were 12,13,16 and 24.
All other sites were classified as brackish. Site 3 at Moores Creek falls part way
between tidal and brackish as the lower reach of the site is tidal on a daily basis
however the upper reach is only tidal on the larger tides. It has been included as a
brackish site based on the variability of salinity.
Figure 20 shows the rating of each site based on this classification matrix and
appendix 2 provides details of how each site was assessed against each criteria.
Based on this classification the key critical freshwater sites are Raglan Creek/Blacks
Hole (Site 30) and Gavial Creek Lagoons (Site 29) while 8 Mile Creek is important.
All tidal sites were rated as important to critical and this is on the basis that fish can
access these site at all times.
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For brackish sites Moores Creek (Site 3) was rated as critical while 7 other sites were
rated as important. 12 Mile Creek (Site 4) is considered critical however it rated lower
due to water quality issues which have results in periodic fish kills. This is based on
its use by large numbers of barramundi over a very long period.
90

RATING OF HABITAT BY CLASSIFICATION SCORE
80
70

RATING

60
50
40
30
20
10
10

28
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13

24

12

14
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11
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8
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29

30

Freshwater

0

Figure 20: Classification of Barramundi Habitat

Other brackish sites rated as important were Munduran Creek (5), Gonong Creek (23),
Fishing Creek Road Pond (1), Sandy Creek (7), Frenchman Creek (18) and Beecher
Creek (6). Pumpkin Creek (2) is also considered as important however its small size
has limited its rating. Marble Creek (10) has a not significant rating based on size
however it can be considered as part of Site 4 and included in that site.

1
2
3
4
5
6
7

Site
min
max
min
max
min
max
min
max
min
max
min
max
min
max

pH
7.7
8.3
7.1
8.4
6.9
8.1
7.2
8.6
7.3
8
6.9
7.7
7.2
7.9

Conductivity Turbidity
(ntu)
(ms/cm)

44.5
100
0.5
94.4
0.6
52.5
1.6
100
2
75.6
0.8
70.7
1.2
73.1

5
40
13
130
2
390
1
190
10
85
5
64
5
405

Dissolved
Oxygen
(mg/l)
NA
8.3
NA
8.8
NA
6.7
NA
8.7
NA
8.4
NA
6.9
NA
6.2

Temp
(C)
15.4
31.6
16.9
34.7
16.1
32.3
16.7
34.4
20.6
36.4
20.1
33.2
18.1
28.6

Salinity
(ppt)
32.6
40.0
0.1
40.0
0.2
34.8
0.1
40.0
1.1
40.0
0.3
40.0
0.5
40.0

Table 1: Summary of water quality at regular monitoring sites
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Table 1 provides a summary of minimum and maximum water quality readings at the
7 regularly monitored sites. Dissolved oxygen readings were only available up to
January 2001. The probe failed at that time and was not able to be replaced.

9.4.

Discussion

The classification matrix is an attempt to provide an objective measure of the
importance of differing habitats for barramundi and could be refined or expanded to
make increased use of additional data. However, in spite of its limitations, it is
considered that it provides a valid comparison of the importance of different sites. It
has also been used to assess barramundi habitats in the Murray-Tully area of North
Queensland.
Of significance is the limited offstream habitat available to barramundi compared to
what would have been available prior to the construction of barriers on tidal
waterways. Any reduction in the utility of the remaining sites, particularly those
classified as critical or important, may have implications for the future sustainability
of barramundi stocks. A crude estimate is that in Central Queensland less than 20%
of habitat previously used by barramundi remains available.

10.

Species Composition at Study Locations

10.1.

Introduction

To assess the use of habitat by juvenile barramundi it is necessary to describe the
physical characteristics of sites and also fish species present as these may be prey
for, or predators on, barramundi.

10.2. Methods
Sampling was primarly aimed at determining the presence or absense of 0+
barramundi at each site, however it was also used to collect data on species
composition. A number of sampling techniques were tested initially to determine the
most appropriate method. This included the use of a castnet (Figure 21), baitnet and
small fish trap. A permit was obtained from the Queensland Fisheries Service to allow
the use of sampling equipment in freshwater and to collect fish samples.
After some testing it was considered that the use of a castnet was the most
appropriate method for the following reasons:











Proven ability to catch 0+ barramundi from 60-300mm
Proven ability to catch smaller fish of a wide range of species
Sites could be sampled rapidly allowing up to 4 sites to be sampled in a day
Sampling could be carried out by a single person
No requirement to leave gear in the water for any period
Ability to sample snag and rough areas better than other methods
Ability to sample very small areas
Ability to sample in water depths from 0-3 metres
Ability to use from a boat in deep mud areas where use from the bank was
not possible
The technique was suitable for use by a wide range of community members
who could undertake future sampling with a minimum of additional training
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The use of a castnet was not as effective in freshwater due to the presence of
extensive aquatic plant growth. In some cases this covered 95% of a watehole and
negated this as a sampling method.
A standard nylon castnet with a 2.4m drop and 20mm mesh size was used
throughout the sampling period to ensure comparability of results from different
samplings at each site (Figure 21).
Each site was sampled with a specific number of casts and this was repeated each
time the site was sampled with casts being made in approximately the same location
each time. Sampling was carried out at each site on an approximate monthly basis.

Figure 21: Sampling with castnet

The maximum area that can be covered in a single cast of the selected castnet is
18m2. A cast was considered to be acceptable if it covered 75% of the maximum area
(13.5m2). Casts where a lesser area was covered were discarded and repeated. The
average area covered by each cast was estimated to be 15m2. This method allowed a
standardised comparison of sampling at a specific location and between locations
based on the number of fish caught per cast.
Based on this the area covered at different sites was:




75m2 where 5 casts used
150m2 where 10 casts used
300m2 where 20 casts used

At each site for each cast with the castnet the number of fish, species and fork length
(Figure 22) of each fish was recorded. In the case of barramundi the total length was
recorderd. The numbers and size of prawns and crabs caught were also recorded.
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With the sampling technique adopted it was possible to standardise the results from
each sampling to provide data on changes in species composition and numbers with
changes in seasons at each sampling site.

Figure 22: Measuring fork length of a Tiger Mullet

Adult fish at the sites were captured by line fishing methods and additional data was
obtained from the Suntag database, published reports and scientific papers.

10.3.

Results

A total of 62 finfish, 6 prawn and 2 crab species were identified from the sampled
sites. A total of 95% of all sampling occurred at brackish sites. Table 2 provides a
summary of sampling and species at all sites.
Habitat
Type
Freshwater
Brackish
Tidal
All

Sites
5
19
4
28

Sampling
Events
8
214
15
237

Total
Casts
85
3,808
100
3,993

Species
18
65
20
70

Table 2: Summary of sampling and species recorded by habitat type
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Figure 23: Summary of number of species at regular monitoring sites
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Figure 24: Summary of number of species at intermittent monitoring sites

Figure 23 provides a summary of the number of species sampled at the 7 regular
sites. Barramundi were recorded at each of the sites except 6 and 7. Suntag tagging
data was available for all sites except 2 and 6. No species other than those sampled
by castnet were recorded from any site except 7 where an additional 4 species are
noted from other data sources including barramundi. The only site where there is no
barramundi recorded is site 6 however juvenile barramundi have been recorded in the
adjacent Calliope River.
Figure 24 provides a summary of the number of species recorded at intermittent
monitoring sites. Species numbers at these sites are lower as they were only
monitored on a irregular basis with sites 8, 9, 10, 13, 14, 17, 20-25, 27 and 28
sampled once only. Suntag data shows barramundi as also being recorded at sites 8,
13, and 16, and 24.
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Figure 25: Some of the species recorded during sampling

Figure 25 shows some of the species recorded during sampling. From the top these
are Fantail Mullet (Liza subviridus) and Sea Mullet (Mugil cephalus), Striped Butterfish
(Selenotoca multifasciata), Common Silverbelly (Gerres subfasciatus), Mouth Almighty
(Glossamia aprion), Yellowfin Bream (Acanthopagrus australis), Bony Bream
(Nematalosa come), Spangled Gudgeon (Ophiocara porocephala) and Freshwater
Shrimp (Macrobrachium sp).
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Figure 26: Summary of species found at multiple sites

Figure 26 provides a summary of the species found at the most number of sites.
Fantail mullet (Liza subviridus) was found at more sites than any other species and
were recorded at 22 of the 28 sites. There were no fantail mullet recorded at the
freshwater sites. Bony bream (Nematalosa come) was the second most common
species encountered being recorded from 16 sites. Banana prawn (Penaeus
merguiensis) was also recorded at 12 sites. Barramundi (Lates calcarifer) were
recorded at 11 of the sites and are known at 5 of the other sites from Suntag data.
A full list of species and the numbers recorded during sampling at all sites is
contained in Appendix 3. A number of species not able to be fully identified were
recorded at the genus level only.

10.4.

Discussion

The main reason for a difference in the number of species in each habitat type was
the difference in the number of sampling events, especially between regularly and
intermittently monitored sites. Fantail mullet were the most widely distributed
species and were likely to have been found at all sites if further sampling was
undertaken.
Of species recorded at all sites it is estimated that around 50 could be considered as
prey species for barramundi while only around 5 could be considered as potential
predators and then only if they are present as adult fish. This is based on barramundi
entering the sites at around 100mm. As the predator species are only infrequently
found at these sites as adults, barramundi are at little risk from predation other than
from larger barramundi and eels. While eels were not recorded during the study they
are known to inhabit these sites (pers obs.).
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11.

Species Abundance at Study Locations

11.1.

Introduction

To assess the value and use of habitat by juvenile barramundi it is necessary to
describe the physical characteristics of sites, the species using the habitat and the
abundance of those species.

11.2.

Methods

The method outlined in section 9.2. was also used to assess the relative abundance
of fish at a site. Relative adundance was determined through the number of fish per
cast to allow a comparison over time at a site and between sites.
Sampling was carried out monthly so that changes to fish abundance resulting from
spring tides entering the brackish sites would be detected. Fish abundance was
plotted against salinity, temperature and water height where available.

11.3.

Results

Table 3 provides an overall summary of the sampling by castnet. There were a total
of 238 sampling events with 3,993 casts that resulted in 10,174 fish caught while
1,765 (44.2%) of all casts resulted in no fish taken.

Habitat
Type
Freshwater
Brackish
Tidal
All

Sites
5
19
4
28

Sampling
Events
8
219
11
238

Total
Casts
85
3,808
100
3,993

Fish
Sampled Fish/Cast
174
2.05
9,395
2.47
605
6.05
10,174
2.55

Table 3: Summary of sampling by castnet

Table 4 provides a summary of the areas sampled regularly. Total area for sampling
is an estimate of the total area of the habitat in the area sampled. The total habitat
size is an estimate of the total area of the habitat. This total area was generally based
on the extent of continuous habitat that in most cases was the total area of the
waterhole separated both upstream and downstream from other waterholes.
Sampling Total Area
Site
for
Sampling
1
30,000
2
200
3
500
4
3,000
5
2,000
6
2,000
7
4,000

Total
Habitat
Size
30,000
200
15,000
10,000
25,000
2,000
25,000

Total Percentage Percentage
Area
Area
Habitat
Sampled Sampled
Sampled
300
1.0%
1.0%
150
75.0%
75.0%
300
60.0%
2.0%
300
10.0%
3.0%
300
15.0%
1.2%
300
15.0%
15.0%
300
7.5%
1.2%

Table 4: Summary of areas (m2) sampled at regular monitoring sites
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Figure 27 provides a summary of fish abundance at the regular monitoring sites. It
also provides a measure of the diversity of species based on the number of different
species sampled.
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Figure 27: Summary of Fish Abundance at Regular Monitoring Sites

Site 1 is the largest site in area and had the lowest number of fish per cast at 2.00
while it had the greatest number of species at 36. Site 2 was the smallest site and
had the greatest number of fish per cast at 4.45 however it had the lowest number of
species at 22.
Figures 28 to 34 show the changes in fish abundance at each site at each sampling
event. Also shown are water temperature, salinity and water height where data is
available. Salinity measurements are an indicator of freshwater flows at the site. On
each graph sampling events that resulted in juvenile barramundi being caught are
shown by dark blue dots while fish kill events are shown as light blue diamonds.

11.3.1.

Site 1 – Road Pond

Salinity readings at site 1 show that there is very little input of freshwater at this site
(Figure 28). The lowest salinity reading of 32.6ppt occurred in May 2000. Water
heights relate to inundation on the larger tides from December to March. Water levels
dropped to their lowest around October or November due to evaporation. Water
temperatures peaked at around 320C in February and fell to around 150C in June or
July.
This system is isolated from Fishing Creek most of the time limiting opportunities for
fish movement in or out. This normally occurs during spring tide periods from
December to March. Fish movement to this site is reflected in a rise in fish abundance
during those months.
Barramundi were recorded at this site on 4 separate samplings, all during spring and
summer, and tagging data supports use of the site by juvenile fish. Sometimes
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recreational fishers use this site to collect bait with castnets or baitnets and this
could affect fish abundance recorded at the site on some samplings.
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Figure 28: Fish Abundance at Road Pond Site 1

11.3.2.

Site 2 – Pumpkin Creek

Site 2 is a brackish waterhole subject to freshwater flushing resulting from rainfall in
its catchment. It is estimated that approximately 100mm of rainfall in a rainfall event
is required to produce a significant flow. During the sampling period there were only
2 flow events that resulted in a significant reduction in salinity. In November 2000
there was a flow event when freshwater flow lasted through December and salinity
did not return to high levels until February 2001. A much smaller flow event occurred
in September 2001 that only affected salinity levels during that month.
Water temperature at this site peaked at around 350C in January 2001 however did
not get higher than 320C during 2002. Winter temperatures dropped to around 160C
in June or July.
This site receives saltwater input on the larger tides each month. This regular
saltwater input along with freshwater flows allows a wider number of opportunities
for fish to move in and out of the site. This fish movement is reflected in the wide
range in abundance at different times. The site is also used on a regular basis by
recreational fishers to collect bait, mainly mullet. This activity is likely to have
influenced some of the sampling results.
The freshwater flow event in November 2000 resulted in a dramatic decline in fish
abundance at the site with only 0.6 fish/cast that month (Figure 29). During this flow
event, adult tarpon of around 400mm were noted feeding just below the road culvert
and this may have also affected juvenile fish numbers. This was the only time adult
fish were recorded at the site. As the flow decreased number of fish were again found
at the site.
Following the sampling in January 2001 a fish kill was reported at the site. This
involved several hundred bony bream from 60-100mm in size. The cause of the fish
kill was not able to be determined. The next sampling showed a significant drop in
fish numbers but a dramatic recovery occurred in March when the greatest number of
fish was recorded at the site.
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Barramundi were recorded at this site on 9 out of 23 sampling events. No tagging
effort has occurred at this site. Recreational fishers use this site to collect bait and
this could affect fish abundance recorded at the site on some samplings.
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Figure 29: Fish Abundance at Pumpkin Creek Site 2

11.3.3.

Site 3 – Moores Creek

Moores Creek is the last off river nursery site on the Fitzroy River below the Barrage.
Site 3 is a brackish site with freshwater flow most of the year. This flow results from
seepage from urban water use further up the creek supplemented by rainfall events.
The low salinity levels most of the time reflect this freshwater flow. Salinity remained
low for extended periods when there was a freshwater flow in the river as the water
backed up Moores Creek. The highest salinity reading was 34.8ppt in October 2001.
Moores Creek is subject to daily tidal influence in the bottom section of the site but
only the larger tides reach the upper part. This allows regular movement of fish in
and out of this site as shown by the variation in fish abundance (Figure 30).
Maximum temperatures here were lower than at other sites. Summer temperatures
were around 310C in January or February while winter temperatures dropped to
around 160C from June to September.
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Figure 30: Fish Abundance at Moores Creek Site 3
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Moores Creek is about 1km downstream from the Barrage that effectively blocks
upstream movement of barramundi except for small numbers that use the fishway.
Juvenile barramundi use the upper reach of Moores Creek on a regular basis to avoid
predation by mature barramundi in the river proper. As a result barramundi were
recorded at this site on 15 of the 22 sampling events.
Juvenile barramundi are also regularly caught by recreational fishers castnetting for
bait, particularly at the mouth of Moores Creek. Sometimes recreational fishers use
the site to collect bait and this could affect fish abundance recorded at the site on
some samplings.
Tagging and sampling data shows Moores Creek being used by juvenile and adult
barramundi in all years.

11.3.4.

Site 4 – 12 Mile Creek

Site 4 is a brackish waterhole that is isolated from the upstream and downstream
sections of the 12 Mile Creek for much of the time. Only the largest tides from
January to March provide saltwater input to the site and it is estimated that 100mm
of rainfall in a single event is required to produce a significant flow that provides
freshwater input to the site. Changes in water height and salinity reflect changes in
water conditions.
Maximum water level is around 0.55m except during flow events when heights may
exceed this level, mostly for short periods. Water levels can drop below 0m from
evaporation following extended periods without rain. Maximum difference in water
level is around 0.7m.
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Changes in salinity due to freshwater flows are also related to changes in water level.
During the sampling period water levels were generally high from November to March
or April and then gradually fell to be lowest in September or October. Salinity often
exceeded 40ppt during periods of low water level.

Figure 31: Fish Abundance at 12 Mile Creek Site 4

Most of the time salinity was 40ppt with drops for short periods following freshwater
flow events. The most significant flow event during the sampling period occurred in
early November 2000 and salinity remained below 40ppt until April 2001.
Temperatures at this site varied considerably. In 1999 and 2000 summer
temperatures did not exceed 290C while winter temperatures dropped to around
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170C. However summer temperatures reached 340C in January 2001, 330C in April
2001and 310C in February 2002.
Fish abundance at this site was determined by the frequency of connection to the rest
of the creek. Fish migrated from the marine system during the larger spring tide
events from December to March and this was reflected in the higher abundance of
fish during these periods. Fish also migrated or were flushed down from the
upstream freshwater reaches during periods of freshwater flows. Fish abundance over
the study period is shown in Figure 31.
Fish abundance was highest from January to May and generally peaked in March or
April. When conditions were favorable the change in abundance was dramatic. In
2001 there was a massive influx of fish as shown by the 14.1 fish/cast in March. This
abundance was still evident in April, based on the observed schools of mullet
swimming on the surface, however by then the mullet were avoiding the castnet and
the 2.4 fish/cast was not indicative of the relative abundance of fish. The number of
fish at the site was greater than at any other time since recording of fish data
commenced in 1985.
This site was consistently used by juvenile and adult barramundi with juvenile fish
being noted on 19 of the 38 sampling events. Tagging data shows the use of this site
by juvenile and adult barramundi since 1985.
Sometimes recreational fishers use this site to collect bait with castnets and this
could affect fish abundance recorded at the site on some samplings.
In May 2001 a major fish kill was reported at this site. A total of about 3,200 dead
fish were counted. Of these fish 86% were striped butterfish however included were
150 barramundi ranging from 120-955mm. In June 2001 many of the fish that
survived the initial kill were sampled with a total of 1,000 taken in the standard
castnet sampling. Fantail mullet comprised 98% of these fish with no barramundi
(Sawynok 2001b). As many of these fish were close to dying this result was not
included with the other sampling. The kill continued until about mid July with some
larger mullet and giant herring being the last fish to die. At the end of this time there
were no fish left alive at the site. Water conditions were putrid from the rotting
carcasses of the fish. The adjoining freshwater hole appeared to have normal water
conditions and there was no evidence of dead fish there.
The cause of the initial fish kill was not able to be determined however it was noted
the water temperature fell from 330C in late April to 210C at the time of the kill. The
water level also dropped from 0.6m to 0.35m over the same time. Dissolved oxygen
readings were not available.
This situation continued until November 2001 when there was a fresh in the creek.
Fish were again recorded at the site from December but barramundi were not
recorded until February. However at the end of the sampling in May 2002 another
fish kill involving mullet was noted. This was followed by a moderate rain event in
June that flushed the creek again. A post project sampling in August did not record
any fish and there was no sign of fish at the site.

11.3.5.

Site 5 – Munduran Creek

Site 5 is a brackish waterhole that is isolated from the both upstream and
downstream sections of the creek most of the time and is the upper limit of tidal
influence. Larger tides each month provide saltwater input to the waterhole and
rainfall of over 100mm will produce a significant freshwater flow.
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Salinity levels were high except for periods of freshwater flows that were mainly from
November to May. The largest freshwater flow occurred during November 2000 when
the creek was in flood and no sampling could take place. This flow event also altered
some of the physical characteristics of the waterhole in scouring out shallow areas
and filling in some of the deeper holes.
Temperatures at this site were consistently and significantly higher than those at
other sites at the same time. Maximum summer temperatures were above 360C while
minimum winter temperatures were around 220C. Fish sampled during periods of
high temperatures appeared to be highly stressed with many dying quickly or
showing great difficulty in recovering when returned to the water even after very
short periods out of the water. This effect was not evident when water temperatures
were lower.
This site receives saltwater input on the larger tides each month. These inputs and
freshwater flows allow a wider range of opportunities for fish to move in and out of
this site than some other sites. This fish movement is reflected in the range of fish
abundance at the site. Fish abundance was less during and following periods of
freshwater flows. Figure 32 shows fish abundance at the site over the study period.
This site shows limited use by barramundi with juvenile fish noted on 3 of the 26
sampling events. Tagging data also shows limited numbers of barramundi tagged,
however, the site is not one that has been regularly frequented by taggers. There is
some anecdotal evidence of juvenile barramundi in upstream freshwater holes.
Sometimes recreational fishers use this site to collect bait with castnets or baitnets
and this could affect fish abundance recorded at the site on some samplings.
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Figure 32: Fish Abundance at Munduran Creek Site 5

11.3.6.

Site 6 – Beecher Creek

Site 6 is 2 brackish waterholes that are isolated from upstream and downstream
sections of the creek most of the time and is the upper limit of tidal influence. Larger
tides each month provide saltwater input to the waterhole and rainfall of over 100mm
will provide a significant freshwater flow.
Salinity levels were high except for periods of freshwater flows that were mainly from
November to May. The largest freshwater flow occurred during November 2000 when
the creek was in flood and no sampling could take place.

Barramundi Nursery Areas – Central Queensland

51

Maximum summer temperatures at this site were around 330C in February while
minimum winter temperatures were around 200C in June.
This site receives saltwater input on the larger tides each month. These inputs and
freshwater flows allow a wider range of opportunities for fish to move in and out of
this site than some other sites. This fish movement is reflected in the range of fish
abundance at the site. Fish abundance at the site during the study period is shown in
Figure 33.
Sometimes recreational fishers use this site to collect bait with castnets and this
could affect fish abundance recorded at the site on some samplings.
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No barramundi were sampled at this site however 0+ fish have been recorded in the
Calliope River. A 70 year old fisher who had collected bait there for around 40 years
indicated that he had never caught a barramundi at the site.

Figure 33: Fish Abundance at Beecher Creek Site 6

11.3.7.

Site 7 – Sandy Creek

Site 7 is 2 brackish waterholes that are isolated from both upstream and downstream
sections of the creek most of the time and is the upper limit of tidal influence. Larger
tides each month provide saltwater input to the lower waterhole however only the
largest tides provide saltwater input to the upper waterhole. A concrete causeway,
part of an earlier road formation for the Turkey Beach road, separates the 2
waterholes. There is a height difference of about 0.7m that limits the extent of
saltwater input to the upper waterhole.
Salinity levels were high except for periods of freshwater flows that were mainly from
November to May. Rainfall of over 100mm produced significant freshwater flow. The
largest freshwater flow occurred during November 2000 when the creek was in flood.
Maximum summer temperatures at this site were around 290C in February while
minimum winter temperatures were around 180C from May to August.
This site receives saltwater input on the larger tides each month. These inputs and
freshwater flows allow a wider range of opportunities for fish to move in and out of
this site than some other sites. This fish movement is reflected in the range of fish
abundance at the site. Fish abundance at the site during the study period is shown in
Figure 34.
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Sometimes recreational fishers use this site to collect bait with castnets or baitnets
and this could affect fish abundance recorded at the site on some samplings.
No barramundi were noted at this site during sampling however tagging data shows
some use of the site by barramundi including 0+ fish.
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Figure 34: Fish Abundance at Sandy Creek Site 7

11.4. Discussion
Abundance has only been assessed at the regularly monitored site as there was not
sufficient sampling at other sites to make any assessment. These regular sites were
all brackish and the abundance of fish varies considerably at all sites over time.
Those sites that showed the greatest variability of abundance were those where water
conditions provided the greatest opportunity for movement in and out.
For sites such as 1 and 4 where access was limited to a small number of times per
year there was a pattern in relation to abundance. Fish generally entered these sites
from December to March increasing abundance. From March onward these sites were
isolated and natural mortality and fishing mortality, through the collection of bait,
reduced the abundance of fish.
As the sampling was undertaken over dry years it was not possible to obtain any
comparison between wet and dry years. It is expected that there would be marked
differences in abundance during wet years.
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12.

Barramundi at Study Locations

12.1.

Introduction

It was known from Suntag data and earlier research (Russell and Garrett 1983, 1985,
1988) that juvenile barramundi recruit to offstream habitats. When this occurs in the
barramundi life cycle was known for north-east Queensland (Russell and Garrett
1983, 1988) but was unknown for Central Queensland.
Determining the circumstances when barramundi entered offstream or brackish
habitat provided data of the water conditions that were associated with that
recruitment. It was also considered important to establish the size at which they
entered nursery areas. Barramundi sizes would provide data that could be related
back to spawning events through aging and growth rates.

12.2.

Methods

The method outlined in section 9.2. was also used to record the number of
barramundi at each site. The size of all fish, including barramundi, was recorded to
the nearest millimetre. The total length was recorded for all barramundi taken. Fish
over 150mm were tagged to assess growth and movement.
Sampling was undertaken on an approximate monthly basis. This frequency was
selected so that movement associated with spring tides could be detected. In 2001
when barramundi were found at site 4 in greater numbers Suntag taggers undertook
additional sampling with castnets to record and tag additional barramundi however
that effort was not standardised.
Suntag data was also examined for data on the sizes of barramundi at the sampling
sites as well as other known sites that could not be sampled. This data provides a
time series of the use of sites by barramundi and the size of fish there at that time.
Tag recapture details were also examined for fish movements to and from the sites.

12.3.

Results

12.3.1. Site 1 - Road Pond
A total of four 0+ barramundi were recorded from site 1 as shown in Figure 35.
The 3 larger fish were tagged however none have been recaptured to date. No line
caught barramundi were recorded from this site during the study period however a
dead barramundi of around 700mm was found washed up on the shore in October
2001.
The earliest in any season a 0+ fish was recorded was in January 2001. This fish was
265mm and was likely to have been a fish from a spawning in the previous season.
Another fish in September 2000 was 210mm in length and would have been spawned
in the previous season.
Figure 36 shows the sizes of barramundi tagged and sampled at site 1. A total of 90
0+ and 1+ barramundi were tagged at this site between January and April 1995. Size
range of these fish was from 195-410mm with 70 of the fish between 200-300mm.
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Figure 35: Barramundi sizes from sampling at Road Pond site 1
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Figure 36: Barramundi sizes from Suntag and sampling data at Road Pond site 1

Again tagging data shows seven 0+ and 1+ barramundi tagged at the site between
January and May 1996. Size range of these fish was from 280-370mm.
In February 1997 two 1+ barramundi were tagged at the site at 430 and 460mm. In
September 1997 a further 4 fish were tagged from 330-455mm.
No line caught fish have been tagged at the site since September 1997.
Of the fish tagged at this site from January 1995 to September 1997 a total of 15
have been recaptured with 8 recaptured at the site. Of these 7 were fish tagged in
January 1995 and recaptured within 6-31 days in January and February 1995. The
other fish recaptured at the site was tagged in May 1995 and recaptured in February
1997 having grown 90mm from 320mm to 410mm in 263 days (0.34mm/day).
The remaining 8 recaptures were from other locations. Four fish were recaptured in
Fishing Creek or Corio Bay, 1 at Rosslyn Bay 35km south along the coast and 2 in the
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Fitzroy River 105-110km south. These recaptures occurred from August 1995 in the
Fitzroy River to May 1997 at Rosslyn Bay.
This site has been regularly used by barramundi, generally in low numbers except for
the 1994/95 season when 90 fish were recorded.
Tagging data provides evidence of juvenile fish moving back out to estuarine
locations after spending some time at this site. One fish tagged in January 1995 was
recaptured in Fitzroy River in August 1995. This provides some indication of when
the fish left the site. It was 300mm when tagged and 380mm when recaptured so left
the site as a 1+ fish.

12.3.2. Site 2 – Pumpkin Creek
This site was first sampled in April 2000. Figure 37 shows the sizes of barramundi
obtained at each sampling. 0+ fish have been recorded at this site at all times of the
year including winter.
The earliest recording in any season of a 0+ fish was in January 2001. This was in late
January following spring tides earlier in the month and was a fish of 144mm that was
likely to have been spawned early in the season.
The fish recorded in February 2001 ranged from 216-256mm. This could be
indicative of variable growth rates or fish from different spawning events.
Two of the barramundi tagged at this site during sampling were recaptured. Both
were recaptured at the same location, 1 during subsequent sampling and the other
by a recreational fisher catching bait in a castnet. One fish tagged in May 2001 was
recaptured 95 days later in August 2001. Another fish tagged in February 2001 was
recaptured 302 days later in December 2001. No growth data was obtained from
these fish.
There is no Suntag data for site 2. However in May 1994 20 barramundi from 197220mm and 1 fish of 500mm were tagged at the mouth of Pumpkin Creek. No other
data is available for Pumpkin Creek.
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Figure 37: Barramundi sizes from sampling at Pumpkin Creek site 2
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12.3.3. Site 3 – Moores Creek
There was one sampling at this site in February 1999 but regular sampling did not
did not commence until January 2000. Figure 38 shows the sizes of all barramundi
recorded at this site. Some of the smallest barramundi sampled came from this site
when 2 fish of 68mm were recorded in March 2002.
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Figure 38: Barramundi from sampling at Moores Creek site 3
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Figure 39: Barramundi sizes from Suntag and sampling data at Moores Creek site 3

The earliest in any season that 0+ fish were recorded at this site was in January 2001.
Again this was in late January following spring tides earlier in the month. Fish in late
January were 122-131mm with another at 168mm in early February.
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In 2001/02 barramundi were not recorded at this site until late March in 2002 after
spring tides in early March. The large size range of barramundi recorded at that time
would indicate fish from possibly 3 different spawning events.
None of the barramundi tagged during sampling have been recaptured.
A total of 274 barramundi were tagged in Moores Creek between June 1988 and
September 1998. After 1993 there has only been limited tagging effort at this site.
Figure 39 shows the size of barramundi tagged over that period. Most of the fish
were tagged in the area immediately downstream of site 3 to the mouth of the creek.
The data indicates that both adult and juvenile barramundi use Moores Creek.
A total of 55 barramundi tagged in Moores Creek have been recaptured. Of these 50
were recaptured in Moores Creek or in the adjacent reaches of the Fitzroy River no
more than 5 km from the creek. Of the remaining 5 fish 4 were recaptured up to
40km down the river and 1 was recaptured 100km to the south in Auckland Creek at
Gladstone.

12.3.4. Site 4 – 12 Mile Creek
This site was continuously sampled from February 1999 to May 2002. The smallest
barramundi sampled came from this site when 1 fish of 62mm was recorded in March
2002.
The earliest in any season 0+ fish were recorded at the site was in January 2001. This
was in late January following spring tides earlier in the month. Figure 40 shows the
sizes of all barramundi recorded at this site during sampling.
In 1998/99 a total of fourteen 0+ barramundi were recorded during sampling from
February to June. The size range of fish from sampling suggests that there were fish
from 2 separate spawning events. This is supported with fish of 132, 170 and
185mm recorded in March. Figure 41 shows the 125 barramundi from all tagging and
sampling in 1998/99.
In 1999/00 a total of seven 0+ barramundi were recorded during sampling from
March to May. The size range of fish in that season supported coming fish from a
single spawning event with 4 fish in April ranging from 137-160mm. Figure 42 shows
the 49 barramundi from all tagging and sampling in 1999/00.
In 2000/01 fish were initially recorded during sampling in January with eight 0+ fish.
Of these 6 fish ranged in size from 150-176mm and 2 from 200-210mm and may
have represented fish from 2 separate spawning events. In early February a further 3
fish were recorded at 163, 199 and 203mm.
When these fish were detected additional tagging was undertaken from February to
April which resulted in a further 648 0+ being recorded. The sizes of these fish are
shown in Figure 43 that shows the growth of these fish over that time. In April a
number of smaller fish were recorded indicating that these fish could have come from
a later spawning.
Site 4 in 2000/01 produced the greatest number of 0+ at any site during the study
and the size range of fish suggest that there may have been fish from 3 separate
spawning events. However the fish kill in May-June 2001 resulted in the total loss of
fish at this site and the putrification of the water from the rotting carcasses.
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Figure 40: Barramundi sizes from standard sampling at 12 Mile Creek site 4
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Figure 41: Barramundi sizes from Suntag and sampling data in 1998/99
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Figure 42: Barramundi sizes from Suntag and sampling data in 1999/2000
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Figure 43: Barramundi sizes from Suntag and sampling data 2000/01
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Figure 44: Barramundi sizes from Suntag and sampling data 2001/02
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Figure 45: Barramundi sizes from Suntag data 1995/96
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Figure 46: Barramundi sizes from Suntag data 1990/01
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Figure 47: Barramundi sizes from Suntag data 1984/2001

In 2001/02 these conditions remained until November 2001 when a freshwater flow
flushed the site. Fish were recorded at the site in December but barramundi were not
recorded until February 2002. A total of 9 barramundi were recorded in February and
March and these were the only fish recorded for the season as shown in Figure 44.
The sizes of fish in March suggest fish from possibly 3 separate spawning events.
A further fish kill was recorded in May 2002 however this only involved number of
mullet with no dead barramundi being found. Further monitoring after the
completion of the project indicates that there are no fish at the site. This suggests
that there were only low numbers of fish at the site but they died in the fish kill or as
a result of it.
In 1995/96 there was a large recruitment of 0+ barramundi to this site. Figure 45
shows the fish that were tagged that year from March to June when a total of 1,514
fish were tagged. The size range of fish and the appearance of fish between 150200mm in May and June suggest that the fish came from several spawning events.

Barramundi Nursery Areas – Central Queensland

61

In 1990/91 following the major flood in the Fitzroy River there was a large
recruitment of 0+ fish as shown in Figure 46. A total of 208 0+ and 1+ fish were
tagged from March to May. Of interest is that only larger fish were tagged in January
with no evidence of recruitment at that time as the smaller fish did not show up until
March when the next fishing effort occurred.
Suntag data for site 4 shows 4,627 barramundi tagged at site 4 from October 1984 to
May 2001. This includes fish that were tagged during sampling. Figure 47 shows the
sizes of fish tagged over that period. The data shows the site was critical to both
juvenile and adult barramundi with continuous use over that time.
Of the fish tagged at site 4 there have been a total of 1,666 recaptures including
many multiple recaptures of the same fish. Of these recaptures 1,618 (97%) were
made at the site supporting the limited opportunities for fish to move out from the
site. A total of 48 fish have been recaptured elsewhere from the barrage and Moores
Creek (site 3) in the Fitzroy River to the Kolan River and Burnett River at Bundaberg.
Only 1 fish tagged elsewhere, at the barrage on the Fitzroy River, has been
recaptured at this site. This fish was 490mm when tagged and 540mm when
recaptured 141 days later so would have been a 2+ fish when it entered the site.

12.3.5. Site 5 – Munduran Creek
This site was continuously sampled from October 1999 to April 2002. Only 3 0+
barramundi were recorded from this site and sizes are shown in Figure 48.
Suntag data shows that only 3 barramundi have been tagged in Mundarun Creek from
February 2000 to December 2001. These fish were from 300-405mm supporting the
use of this site by 0+ barramundi.
This site shows a low level of use by barramundi however the site is remote and only
fished occasionally by taggers and the tagging data may not be indicative of the
numbers of fish that are there.
However this site is important as it is the closest to natural of all the regularly
monitored sites.
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Figure 48: Barramundi sizes from sampling at Munduran Creek site 5
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12.3.6. Site 6 – Beecher Creek
This site was continuously sampled from February 2000 to April 2002. No
barramundi were recorded from this site and Suntag data has not recorded any
barramundi tagged at this site.
Tagging records show a number of juvenile and adult barramundi tagged in the
adjacent Calliope River including 0+ fish. A fish resource assessment carried out by
the Department of Primary Industries in 1993/94 recorded juvenile barramundi at a
number of sites in the Calliope River however this did not include 0+ fish but
included 1+ fish. Site 5 in the DPI survey was in Beecher Creek close to its junction
with the Calliope River and about 4km downstream from this site. No barramundi
were recorded at that site during that survey between August 1993 and July 1994
(Long 1994).

12.3.7. Site 7 – Sandy Creek
This site was continuously sampled from November 1999 to March 2002. No
barramundi were recorded from this site however Suntag data has recorded
barramundi from this site.
From August 1996 to March 1997 seven 0+ and 1+ fish from 300-375mm were
tagged at this site with a further 16 being tagged downstream in Sandy Creek from 25km from the site. Figure 49 shows the size range of barramundi tagged in Sandy
Creek.
Two barramundi tagged in Sandy Creek have been recaptured. One fish tagged in
August 1996 was recaptured a year later at the same location. The other fish was
tagged in September 1996 at 330mm was recaptured in Middle Creek about 50km to
the south east in May 2001 at 940mm.
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Figure 49: Barramundi from Suntag data in Sandy Creek
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12.3.8. Site 29 – Gavial Creek lagoons
This site comprises a series of lagoons that form part of Gavial Creek or are adjacent
to the creek and is one of the largest freshwater offstream sites used by barramundi
in the study area. It is only connected to the Fitzroy River during moderate to high
flooding or when Gavial Creek flows.
This site was not sampled during this study due to its large size and weed growth
along its perimeter, however there are extensive Suntag tagging records for this site
as shown in Figure 54. A total of 1,376 barramundi were tagged from January 1989
to October 2001. A flow of about 2m ML is required for the lagoons to be connected
to the river when the river backs up into Gavial Creek. Flow data for the Fitzroy River
from 1988 to 2002 is shown in Figure 51.
Strong recruitment occurred at this site following high flows in March 1988 and
moderate flows in February then high flows in April-May 1989, the major flood in
January 1991 and high flows in the Fitzroy River in January 1996. High river flows in
September 1998 and November 2000 did not show evidence of strong recruitment.
From 1991/92 to 1995/6 the lagoons were not connected to the river except in
March 1994, however there is little evidence of recruitment over that period. From
November 1993 to January 1996 the sizes of fish steadily increased until in 1995/96
there were only a small number of large fish tagged including 2 that were over 1m in
length. Juvenile fish again entered the site in January 1996 when the lagoons were
connected to the river. This was a large recruitment as indicated by the numbers of
0+ and 1+ fish tagged in the 1996/97 season.
Barramundi fingerlings were released at this site with 2,000 fingerlings in December
1999 into Frogmore Lagoon and 2,000 in March 2000 into Woolwash Lagoon (Long
pers comm.). Some of these fish are likely to in the data collected in 2000/01 and
2001/02.
Of the fish tagged in the lagoons a total of 189 have been recaptured. Unlike other
sites that were isolated from the river for long periods of time where the fish are
often recaptured at the same site (site 4) in this case only 25 (13%) were recaptured in
the same area. A total of 144 fish (76%) were recaptured in the Fitzroy River from the
barrage to the mouth. The remaining 20 fish (11%) were recaptured from Murray
Creek north of Mackay, 450km to the north, to Gregory River near Hervey Bay, 350km
to the south.
A total of 16 fish tagged in this area where recaptured elsewhere within 3 months (90
days) providing data on the size that fish left the area. These fish ranged in size from
460-700mm which would be 2+ or older fish.
A total of 19 fish were tagged elsewhere and recaptured in this area. Of these 18
were tagged in the Fitzroy River and 1 tagged in Herbert Creek 330km to the north. 8
of these fish had moved from the river to the lagoons within 90 days (3 months) so
their size provided some data on their size when the entered the lagoons. The size
range of these fish was 360-740mm so it is not only 0+ fish that move to offstream
habitat. Figure 52 show a comparison of the sizes of fish entering and leaving the
lagoons.
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Figure 50: Barramundi sizes from Suntag data for Gavial Creek Lagoons site 29
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Figure 51: Flows in Fitzroy River at Riverslea site 130003B
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Figure 52: Size of barramundi entering and leaving the Gavial Creek lagoons

Barramundi Nursery Areas – Central Queensland

65

12.3.9. Site 30 – Raglan Creek and Blacks Hole
This site comprises a freshwater section of Raglan Creek and is one of the largest
freshwater offstream sites used by barramundi in the study area. It flows most of the
time but access to the site by barramundi is only possible during higher flows
following rainfall events. Figure 53 shows the sizes of 558 barramundi tagged from
February 1989 to February 2002 while Figure 54 shows the flows over that same
period.
This site was not sampled during the study as the sample method was not suitable.
The banks of the creek are heavily timbers with snags along it whole length that
provides considerable cover for juvenile fish but makes shore based monitoring
impractical.
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Figure 53: Barramundi sizes from Suntag data for site 30
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Figure 54: Flows in Raglan Creek at Old Station site 130004A
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There were few 0+ fish recorded from this site however 1+ fish were evident in the
tagging data. This was likely to result from a number of factors.
Most taggers that fished this site were generally targeting large barramundi with
larger lures and small fish were less likely to have been caught. The available cover
provides many areas for juvenile fish to avoid the larger fish and they would be
unlikely to compete for lures with the larger fish.
The tagging data shows this site as being consistently used by juvenile and adult
barramundi. There was strong recruitment to this site associated with the major flood
in 1991 and high flows in January 1996. During other flow periods the recruitment
level appears to have been low. The large recruitment at site 4 in 2000/01 following
high flows in November 2001 is not reflected in this data. There was a high flow in
January-February 1992 at this site however the flow in the Fitzroy River was low and
the recruitment appears to have been small.
A total of 27 barramundi tagged at this site have been recaptured. Of these 13 fish
(48%) were recaptured in the same area. A total of 14 fish (52%) were recaptured
elsewhere from Flock Pigeon Island near Clareview, 315km to the north, and Calliope
River, 100km to the south.
Only 2 fish tagged elsewhere, in 12 Mile Creek, have been recaptured at this site in
Raglan Creek. There is insufficient data to assess the size that fish enter and leave
this site.

12.3.10.Intermittent Sites
Freshwater sites sampled intermittently were 8, 11, 14,15 and 25. These sites were
only sampled once except for site 15 on 8 Mile Creek.
That site was sampled 4 times from June 1999 to February 2000 and on 2 samplings
barramundi were recorded. A fish of 320mm was recorded in June 1999 and a fish of
335mm was recorded in September 1999. For the remainder of the study period this
site was 90-95% filled with aquatic plants that made sampling impractical.
Marine tidal sites sampled intermittently were 12, 13, 16 and 24. Sites 13 and 24
were sampled once only and no barramundi were recorded. Site 12 was sampled 3
times from October 2001 and January 2002 and site 16 was sampled 10 times from
September 1999 to April 2002. Juvenile barramundi have been found at site 16 in the
past however were not recorded during the sample period. At site 12 three 0+ fish
were recorded in October 2001 from 230-290mm in size. A fish of 345mm was
recorded in January 2002.
Brackish sites sampled intermittently were 9, 10, 17, 18, 19, 20, 21, 22, 23, 26, 27
and 28. Sites 10, 17, 20, 21, 22, 23, 27 and 28 were sampled once only. Site 23 was
the only one of these where a barramundi of 270mm was recorded.
Site 9 on Marble Creek was sampled once only and 8 barramundi were recorded
ranging in size from 101-220mm. This is a very small site adjacent to site 4 and
should be considered as part of that site.
Site 18 on Frenchman Creek was sampled 3 times from January 2002 to May 2002
and 3 barramundi were recorded at 249, 265 and 180mm.
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Site 19 on Emu Park Creek was sampled 5 times from October 2000 to May 2002 and
2 barramundi were recorded in May 2002 at 178 and 232mm. Two barramundi were
also recorded in February 2002 at 152 and 186mm by a Captag member. The hole
that these fish were in is very small and is completely sampled. It is possible that the
fish sampled in May were the same fish recorded in February.
Site 26 was sampled 11 times from February 1999 to March 2001. Two barramundi
of 130mm were recorded at this site in February 1999. On that sampling a total of 84
fish were recorded. These were mostly fantail mullet however 6 species were
recorded. Since that time the site has been dry or devoid of fish.

12.4.

Discussion

Juvenile barramundi of 0+ age were recorded by sampling at all regular monitoring
sites except 6 and 7. 0+ fish were not recorded at any site before January in any
season and in some years were not recorded until February or March.
In 1998/99 0+ fish were first recorded at sites 1, 3, 4 and 26 in February. These were
the only sites monitored in that season. As no sampling occurred prior to that time it
was not possible to determine when they recruited to those sites.
Flow data for the Fitzroy River shows a high flow in September 1998 with moderate
flows from January-March 1999 and there was a small to moderate flow in Raglan
Creek from January-March 1999. There was a moderate recruitment at site 4 and
small recruitments at sites 29 and 30. There was a strong recruitment at site 31
based on the number of fish involved in the fish kill in April 1999.
In 1999/00 0+ fish were not recorded at any site until March when they were noted at
sites 3 and 4. 0+ fish were recorded at site 2 in April when this site was sampled for
the first time. This was after reports of juvenile barramundi being caught in bait nets
there a few months earlier (Brett 2000). One 0+ fish was recorded at site 5 in May.
Spring tides occurred in the third week of December, January and February. As there
was no evidence of these fish at any site until March it was likely that they recruited
to these sites during the February tides.
Only low flows were recorded in the Fitzroy River from February-May 2000 and low
flows in Raglan Creek in November 1999. Only small recruitments were recorded at a
number of sites.
In 2000/01 0+ fish were first recorded at the end of January at sites 2, 3 and 4.
Spring tides occurred in the second week of January and this was when the fish were
likely to have entered the sites. This was the only season during the monitoring
period when there was a small flood event. This occurred at all sites in November and
monitoring of some sites was not possible in that month due to the flow conditions.
However no 0+ fish were noted at any site in December following that flow event and
were only recorded after the January spring tides. The flooding in November was not
directly associated with recruitment to site 4 but may have assisted early stages of
juvenile barramundi to survive and ultimately recruit to this site.
Moderate flows were recorded in both the Fitzroy River and Raglan Creek in
November 2000 with low flows in February-March 2001. There was a strong
recruitment at site 4 with only small recruitments at other sites.
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In 2001/02 0+ fish were first recorded at sites 2 and 4 in February and at site 3 in
March. Fish were also recorded at sites 1, 18 and 19 in April. Spring tides occurred at
the end of January and this is likely to be when the fish entered sites 2 and 4.
Only low flows occurred in the Fitzroy River and Raglan Creek in January-February
2002 and only small recruitments were noted at a number of sites.
Historical Suntag data provides evidence of continuous use of sites 3, 4, 29 and 30
by barramundi, and particular 0+ and 1+ fish, from the late 1980’s onward. Data
indicated the strongest recruitment occurred in 1995/96 at these sites following a
moderate flood in January. There was also good recruitment at these sites in 1990/91
following the big flood in January 1991.
There was good recruitment at site 4 in 2000/01 and site 31 in 1998/99 however
both lots of fish were lost in fish kills.

13.

Aging and Growth of Barramundi

13.1.

Introduction

Barramundi spawning is known to occur from November to February and during this
time there is a closed fishing season where the taking of barramundi is not permitted
to protect spawning fish. It is know that spawning occurs during full and new moon
periods and that there may be multiple spawning events during the season. It was
unknown how many spawning events occur in a season and the extent to which each
contribute to recruitment.
In 2000/01 when juvenile barramundi were encountered in January they were around
150-210mm. Their size suggested that they had either grown at a much faster rate
than expected, they were spawned earlier than the recognised spawning season or
they were spawned in the previous season and were very slow growers. It was
considered necessary to attempt to resolve which was the most likely possibility as
early spawning may have implications for the current management arrangements.
It was also noted that when 0+ barramundi were found at sites there was often a
considerable size range in the fish that were recorded. This size range could result
from variable growth rates or could result from fish coming from different spawning
events. It was considered that the data be analysed to determine which of these was
the most likely scenario.

13.2.

Methods

Sampling and tagging data was examined for the sizes of fish and date of capture.
Growth of fish was also obtained from tagging and recapture records. Aging was
undertaken by otolith analysis carried out by AFFS experts using standard methods
for the reading of otoliths, setting in resin blocks and then sectioning the otoliths for
examination under a microscope to determine age.
For this analysis, data for all sites were aggregated, along with tagging data from
other sites in the study area north of Gladstone, as there were insufficient data to
examine each site separately.
Data from 1998/99 to 2001/02 was examined, mainly in relation to 0+ fish. Fish up
to 600mm caught during each season were included in the analysis.
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Data on tagged fish that had been recaptured were also included to show the growth
of individual fish and these are linked on the graphs. Data was limited to fish less
than 600mm and were recaptured within the same season as tagged or up to October
in the following season. This provided growth of 0+ and 1+ fish during the growing
season and also over the winter period where growth is generally slower.

13.3.

Results

A total of 304 barramundi were tagged or measured throughout the area in 1998/99
of which 276 were 600mm or less in length. Of these 12 fish were recaptured to
October 1999. Figure 55 shows all fish that were included in the analysis with growth
of individual fish that were tagged and recaptured.
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Figure 55: Barramundi sizes and growth of recaptured barramundi in 1998/99

There was a clear distinction between fish that were 0+ compared with older fish.
Growth rates of 0+ fish were higher for fish between February-May while lower for
fish between April-October.
There were two distinct size ranges of fish in February with one group of fish from
105-130mm and another from 220-270mm. This is most likely to be indicative of fish
from different spawning events rather than fish that have grown at different rates. It
may even be possible that within these groups there are fish from more than one
spawning event given the size range within each group. However a minimum of 2
spawning events are likely to have resulted in recruitment of 0+ fish.
The maximum growth rate for 0+ fish in 1998/99 was 1.1mm/day. Based on this or a
slightly higher growth rate the group of larger fish in February were likely to have
been spawned in October. The group of smaller fish in February are likely to have
been spawned in November or December.
A total of 755 barramundi were tagged or measured throughout the area in 1999/00
of which 670 were less than 600mm in length. Of these 10 fish were recaptured to
October 2000. Figure 56 shows all fish that were included in the analysis with growth
of individual fish that were tagged and recaptured.
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Figure 56: Barramundi sizes and growth of recaptured barramundi in 1999/00

There is a clear distinction between 0+ fish recruited from the 1999/00 spawning
season and older fish. This data supports a poor recruitment year with very few 0+
fish being recorded and none recaptured prior to October 2000. Some 0+ fish were
evident from August-November however these would have been fish spawned in the
1998/99 year that had not grown much over the winter period.
Growth rates were higher during the warmer months for 1+ fish and lower for those
recaptured after the colder winter months.
Due to the low number of 0+ fish recorded that season there are insufficient data to
examine whether there were several spawning events however the size range of 117195mm in early March may be from 2 different spawning events. The size of these
fish would suggest they were spawned in December or January.
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Figure 57: Barramundi sizes and growth of recaptured barramundi in 2000/01
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A total of 1,155 fish were tagged or measured throughout the area in 2000/01 of
which 1,080 were 600mm or less in length. Of these 82 were recaptured up to
October 2001. Figure 57 shows all fish that were included in the analysis with growth
of individual fish that were tagged and recaptured.
There is a clear distinction between 0+ fish recruited from the 2000/01 spawning
season and older fish. This data supports a good recruitment year however most of
these fish were recorded from site 4 and lost in the fish kill.
There were a total of 63 0+ fish tagged and recaptured during the year with 50
providing valid growth data. The average growth rate of these fish was 0.74mm/day
but ranged from 0-1.76mm/day. Figure 57 shows the growth for individual fish.
The size range of fish from 105-249mm and the observed growth rates suggest that
there were 3 or more spawning events from October-December with the early
spawning events producing most of the fish. A small number of fish less than 200mm
in April-May may be from a later spawning event or were slow growers. Recruitment
from a spawning in October may have been boosted by the flows in all creeks in
November 2000.
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Figure 58: Barramundi sizes and growth of fish in 2001/02

A total of 542 fish were tagged or measured throughout the area in 2001/02 of
which 482 were 600mm or less in length. Of these 18 were recaptured up to June
2002. Figure 58 shows all fish that were included in the analysis with growth of
individual fish that were tagged and recaptured.
There is a clear distinction between 0+ fish recruited from the 2001/02 spawning
season and older fish. This data supports that this was a poor recruitment year with
low numbers of 0+ fish. No 0+ fish were recaptured to the end of the project however
14 1+ and 2+ fish were recaptured.
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No growth data is available for 0+ fish. The size range of fish in Match from 62270mm suggests 4 or more separate spawning events from November to February.
All spawning events appear to have only produced small numbers of recruits.
In May 2001 a total of 77 otoliths were collected from barramundi involved in the fish
kill at site 4. A total of 75 of these fish were aged by AFFS as shown in figure 59.
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Figure 59: Aging of barramundi from 12 Mile Creek fish kill

A total of 65 barramundi less than 350mm in length were aged and all were 0+ years.
This would support that these fish were spawned during the 2000/01 season rather
than in the previous season.
The largest fish aged was a fish of 955mm that was aged at 5 years. This fish had
been tagged K55728 in May 1996 at 240mm and would have been spawned in the
1995/96 season. Based on the tagging data this fish was also aged at 5 years. The
otolith from that fish is shown on the right in figure 60.
A total of 23 barramundi were aged from both tagging and otolith data and the ages
determined from each method corresponded for all fish.

Figure 60: Otolith from 0+ and 5 year old barramundi
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On the left Figure 60 shows the otolith from a 0+ fish 270mm long that was
untagged with, on the right, the otolith from tagged fish K55728.

13.4.

Discussion

Growth of barramundi over the study period was variable. 0+ fish grew rapidly during
the warmer months from December to April-May and then growth rates reduced from
May to September-October. 0+ fish grew to be between 300-350mm and sometimes
to 400mm by the end of the growing season in May.
Aging of fish by otolith reading and from tagging produced consistent results for the
age of barramundi.
Based on the size ranges of barramundi recorded it would appear that within each
season there were several spawning events that contributed to recruitment of 0+ fish.
In most years it appears that there were at least 2 separate events that resulted in
recruitment and in some years there were likely to have been 3 or more. The best
spawning event occurred in 2000/01 with a good recruitment of fish to site 4.
However this good recruitment was limited to that site and that followed the flow in
most creeks in November 2000. While the flow occurred in the smaller creeks there
was less than a 2m ML flow in the Fitzroy River at that time with no evidence of
strong recruitment there.
Aging data of 0+ at site 4 and growth data of these fish indicates that there was likely
to have been early spawning in October in at least 2 of the 4 years being 1998/99
and 2000/01. Also historical tagging data from 1990/91 and 1995/96 at site 4
supports the likelihood of early spawning. To more accurately determine the time of
spawning would require further otolith analysis to determine if daily growth rings can
be detected and counted. This was not achieved in this project.
It also appears that earlier spawning events produce the largest number of recruits
while later spawning events produce low numbers that do not show up in the
subsequent season to any extent. In 1995/96 when a large number of fish were
tagged at site 4 only the fish that were a larger size at the end of the season showed
up in subsequent years. No fish tagged at less than 200mm were recorded in later
seasons even though many of these were recaptured, some multiple times, prior to
the end of the May. It is likely that due to the large population of fish that the
barramundi ran out of food over winter and the larger fish ate the smaller ones to
survive.
Due to the frequency of likely early spawning events in October and the high
contribution that early spawning makes to the recruitment of 0+ fish consideration
needs to be given to a change to the closed season to protect fish taking part in
these early spawning events.

14.

Fish Kills

14.1.

Introduction

The climate in Central Queensland is generally dry and during the study period was
mostly very dry. These conditions are conducive to placing considerable stress on
water habitats and when these conditions are prolonged they can lead to fish kills.
This is especially so in small shallow habitats such as brackish area and ponded
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pastures. There is a record of fish kills in ponded pastures during these dry periods
and at some of the sites in this study (Hyland 2002).
There were a number of fish kills during the study period that impacted on the study
and these need to be recorded to obtain a broarder understanding of the functioning
of habitats in this area.

14.2.

Methods

Information that a fish kill had occurred was usually obtained by telephone when
someone noticed dead fish and wanted to report it. Often this office was the first to
be advised of such an event.
The local Environmental Protection Agency (EPA) office was also advised of the fish
kill and that office acted indepently in how it responded to each incident. No reports
have been received from EPA in relation to any of the fish kills reported during this
study so it was not possible to determine how they assessed each incident or any
conclusions they may have made on the causes.
It was felt that data on the fish kills was important to this study and needed to be
documented. Within as short a timeframe as possible after the reporting of a fish kill
an inspection of the site was made. This was generally within 24 hours of reporting
but may have been several days after the actual event due to time delays in it being
detected.
Where possible the number and species of fish involved in the fish kill were counted
so that an estimate of the size of the fish kill could be made. This involved all fish
that were visible at the time of inspection. Also the sizes of fish were estimated.
Where possible water quality parameters were taken.
At 1 fish kill at 12 Mile Creek the barramundi involved in the kill were measured and
otoliths removed for aging.
Photographs of the kills were taken and an internal report was prepared documenting
the details of the incident.

14.3.

Results

During the study period 6 fish kills occurred within the study area. These were at
sites 31, 1, 2, 4 and 14. Table 5 provides a summary of these events. Three of these
kills were considered to be minor, 1 to be moderate and the remaining 2 as large.
The fish kill at site 31 in April 1999 was the most significant in terms of the number
of barramundi killed with an estimate of between 1,200-1,500 from 200-350mm.
This kill resulted from an artifically created shallow pond created in a tidal channel by
Port Alma Road. Following the fish kill the Department of Transport took action to
install a culvert under the road and this has eliminated the problem.
The other significant fish kill occurred at site 4 in May-June 2001. A total of 152
barramundi from 200-955mm died in the initial kill in early May and were measured.
Of these 35 fish were tagged and the lengths of these fish provided growth
information. Otiliths were removed from 75 of these fish for aging. A further 13
tagged barramundi were recovered in early June. Of the 48 tagged barramundi
recovered 43 were 0+ fish tagged between January and April 2001.
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As there were a total of 665 0+ fish tagged during that time only 6.4% of the tagged
fish were recorded during the fish kill. This would suggest that many of the
barramundi died and sank rather than being washed up on the shore. Some sunken
fish were recovered from the shallows. As a result the figures provided for the fish
kill are likely to a considerable underestimated of the total extent of the kill. It is
unlikely that tagged fish left the site between the time of tagging and the fish kill
however future tag returns may provide some alternative data.
The fish kill at site 2 in January 2002 had an effect on the February sampling with
very few fish recorded however by March a record number of fish were recorded from
the site so that the kill did not appear to have a long term impact.
The fish kill at site 14 was within the backup water of the Bajool Weir. The
barramundi involved in this kill were likely to have been fish that were translocated as
0+ fish from 12 Mile Creek to this site in 1998 (Offord pers comm.).
Site

Date

Conditions

31

April
1999

Drying shallow
<0.5m very
turbid water

4

MayJune
2001

Recent rapid
temperature
drop algal
bloom

Water conditions
foul from dead
carcasses

Fish Killed
>2,000

3,200

~2,0005,000
~400

Water conditions
putrid

Species
Barramundi 1,200-1,500 200-350mm
Fantail mullet 500-800 150-300mm
Striped butterfish ~50 50-150mm
Giant herring ~5 300-400mm
Mud crab ~5 120-150mm
Striped butterfish 2,750 80-200mm
Fantail mullet 300 150-600mm
Barramundi 150 120-955mm
Sand whiting 1 200mm
Bony bream 1 130mm
Fantail mullet ~2,000-5,000 100-200mm
No fish left alive
Fantail mullet ~300 300-700mm
Giant herring ~10 300-600mm

1

October
2001

Water level down
otherwise OK

2

Barramundi 700mm
Black spot estuary cod 700mm

2

January
2002

Water conditions
normal maybe
recent fresh

~1,000

Bony bream ~1,000 50-120mm

14

February
2002

Low water level
<0.5mand
falling

~50

Fantail mullet ~30 300-500mm
Barramundi ~10 600-1,000m

4

May
2002

Low water level
algal bloom

<100

Fantail mullet <100 100-200mm

Table 5: Summary of Fish Kills reported during study

The fish kill at site 4 in May 2002 only resulted in a small number of fish being killed
however there appeared to be only a small number of fish at the site at that time.
Subsequent sampling in August and visual assessment of the site suggests there are
unlikely to be any fish left alive.
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Figure 61: Fish kill at Site 31 in April 1999
If this is the case then this is the second year in a row when there has been a total kill
at this site.
The larger fish in Figure 61 are barramundi while the smaller fish are mullet. An
unusual aspect of this kill was that a number of the slightly larger barramundi had
partly inhaled smaller barramundi in their mouths. It appeared that these fish died
while attempting to eat the smaller fish so that death was likely to have occurred
swiftly for these fish.
Figure 62 from top left shows large dead barramundi in the foreground with smaller
barramundi in the background then striped butterfish and fantail mullet in a
backwater. A number of sunken fish are also evident here. The bottom photographs
are of the largest barramundi killed with a large mullet in the background. This
barramundi was tagged and had been tagged in May 1996 at 240mm. It was one of
the fish tagged that season as part of the large recruitment that occurred then. This
fish was 955mm when found and had grown 715mm in 1,825 days.
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Figure 62: Fish kill at site 4 during May 2001

14.4.

Discussion

Fish kills are a natural occurrence however their frequency and severity appears to be
increasing. The 2 major kills during the study are likely to have had a significant
impact on fish stocks, particularly barramundi.
In years of strong recruitment the reduction in available habitat through barriers to
fish movement is likely to be concentrating larger numbers of fish in the remaining
habitat, increasing pressure on these systems. When a limitation of habitat is
combined with very dry or drought conditions and declining water quality the result is
an increase in the number of fish kills.
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15.

Conclusions

The study period only covers years that were dry so the conclusions here can only be
related to dry years however the tagging data covers a period of 18 years and
provides some data on years where there were wet seasons.
There was no established method of classifying habitat based on its importance to
fish and to barramundi in particular. With the input of researchers recognised in the
areas of habitat and barramundi, a classification system was developed that provided
a measure of relative importance of each site. 3 of the 7 freshwater habitats assessed
were considered as critical or important, all 4 marine tidal sites were considered
critical or important and 8 of the 19 brackish sites were considered critical or
important.
This classification matrix may be useful in the assessment of barramundi habitats in
other locations and was being used in September 2002 in the Murray-Tully area of
North Queensland.
Apart from sites 29 and 30 all sites were less than 5ha in size with most other sites
being considered to be small but still important or critical.
Species diversity was not related to the degree of connectivity of sites to the marine
system. Site 1, which is an artificially created site, had the least connectivity in terms
of frequency and duration however had the greatest diversity with 37 species. This
compares with site 3 that had daily connectivity where the number of species
recorded was 33 while site 2, which is a very small site only and connectivity several
times a month recorded 22 species. However site 2 was the only site where Spangled
Gudgeon (Ophiocara porocephala) were recorded and they were regularly caught at
this site.
Barramundi were recorded at 11 of the sites by sampling and are known at 5 other
sites from Suntag data.
Species abundance at sites was related to the frequency and duration of connectivity
to the marine system. Locations with low levels of connectivity showed increased
levels of abundance from November to May when connectivity was most frequent
with abundance declining from May to October during the dry season. Locations with
high levels of connectivity showed much great variability in abundance.
Juvenile barramundi enter offstream habitat from January to March-April each season,
mostly during spring tides, at a size from around 60-200mm however data also
indicated that a wide range of barramundi up to 550mm and sometimes larger enter
such habitats when there are suitable freshwater flow conditions. Fish return from
offstream habitat to the marine system when they are 450mm or larger but this is
dependent on when suitable conditions exist for such movement.
Recruitment of 0+ fish correlates with the timing and size of freshwater flows,
especially large flows in January. In years when there was a flow over 2m ML in
January in the Fitzroy River resulted in the highest levels of recruitment. In years
when this level of flow occurred at other times there does not appear to have been
similar levels of recruitment.
1987/88 to 1990/91 were better than average wet years with flows over 2m ML each
year culminating in the major flood in January 1991. There appears to have been
reasonable recruitment over those years even though peak flows were in March 1988,
April-May 1989 and April-May 1990.
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The period following 1990/91 has generally been very dry. A high flow in March 1994
appears to have had no effect on recruitment levels and a flow in March 1997
appears to have had little effect. A high flow in September 1998 followed by smaller
but significant flows through to March 1999 resulted in a moderate recruitment with
a strong recruitment in Inkerman Creek that resulted in the fish being lost in a fish
kill.
There were no high flows in the river in 2000/01 however creeks in the study area
experienced minor flooding in November 2000. At 12 Mile Creek there was a strong
recruitment but this was not evident elsewhere, however these fish were also lost in a
fish kill.
Early spawning occurs in this area, probably in October, with spawning from OctoberDecember producing the largest number of recruits. Later spawning produces low
numbers of fish that appear to have low levels of survival in the following season.
However there may be years when late spawning is important. This may have
implications for the current closed season that operates from November to February
and in many years does not appear to protect the most important group of spawning
fish.
Fish kills in the area appear to be becoming more frequent and severe. The 2 major
fish kills in 1999 and 2001 are likely to have had a significant impact on barramundi
stocks. For the first time in 18 years of data collection 12 Mile Creek was total devoid
of fish following the fish kill in 2001 and then again at the end of the study in 2002.
In summary the amount of offstream habitat available to barramundi is likely to be
less than 20% of the habitat available prior to regulation of water flows. The
remaining offstream habitat is mostly small but plays a critical role in the life cycle of
barramundi. The reduced available habitat is also concentrating larger numbers of
fish in the remaining habitat during strong recruitment years and along with reduced
water quality and extended dry conditions many locations are not able to cope and
more dramatic fish kills are occurring, especially at small sites.
Improved knowledge of recruitment related to spawning events shows the importance
of early spawning events and a review of the current closed season arrangements is
warranted.
The project has been linked with the Cooperative Research Centre for Coastal Zone,
Estuary and Waterway Management project “Environmental flows for subtropical
estuaries: understanding the freshwater needs of estuaries for sustainable fisheries
production and assessing the impacts of water regulation” to provide a better
understanding of the functioning of estuaries in relation to fisheries production.
If barramundi are going to remain an important commercial and recreational species
in Central Queensland then there needs to be greater recognition, protection and
rehabilitation of nursery habitats. Formal recognition of these habitats through both
State and Local Government planning and development processes is necessary. The
community needs to be informed of the importance of these habitats and take
ownership of their future maintenance.
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18.

Appendix 1 Classification of Barramundi Nursery Areas

Classification
Proximity to
estuarine areas
and frequency
of access

Surface area
Status of
Habitat
Instream cover
and depth

Water Quality

Number of
barramundi at
the site
Availability of
food

Rating

Weighting

1

2

3

4

Disconnected
freshwater greater
than 10km from
tidal limit and
accessible in 1in
10 year flood
event
Surface area less
than 100m2
No riparian
vegetation

Disconnected
freshwater within
10km of tidal limit and
accessible at least once
each year during wet
season that dry out in
very dry years
Surface area 1001,000m2
Small amount of
riparian vegetation
remaining
Small number of snags
no instream aquatic
vegetation or site
choked by aquatic
vegetation or shallow
<2m

Disconnected
freshwater within
10km of tidal limit
and accessible at
least once each year
during wet season

Within brackish
area and accessible
on large tides or
freshwater flows
during wet season

Permanent
freshwater
connection to tidal
area and continual
access to freshwater
or fully tidal

4
Max score 20

Surface area 1,00010,000m2 (1ha)
No buffer zone but
riparian vegetation
in watercourse
Low snags and/or
minor aquatic
vegetation or
greater than 50%
aquatic vegetation
and some areas
>2m deep
One fish kill
recorded

Surface area 1ha –
5ha
Adjacent clearing
but 40m riparian
zone remaining
Moderate snags
and/or 25% aquatic
vegetation and
some areas >2m
deep

Surface area greater
than 5ha
No modification or
clearing within 100m
of site
Extensive snags
and/or 25% aquatic
vegetation in
shallows with
extensive deep water
areas

4
Max score 20
2
Max score 10

Water quality
parameters always
above acceptable
limits
Greater than 100 fish
recorded every year

2

Abundant range and
numbers of prey
species

No instream cover
and shallow <1m
deep

Regular fish kills

At least 1 fish
recorded every 10
years
Little evidence of
prey species

Occasional fish kills at
least once in 3 years
At least 1 fish recorded
every 3 years

1-10 fish recorded
every year

Water quality
parameters are
occasional outside
acceptable limits
10 to 100 fish
recorded every year

1 prey species
recorded in low
numbers

Limited range and
numbers of prey
species

Moderate range and
numbers of prey
species

SITE SCORE IS BASED ON SUM OF RATING x WEIGHT AND MAXIMUM SCORE IS 100

SCORE: 80-100 CRITICAL SITE 60-80 IMPORTANT SITE 40-60 OCCASIONAL
IMPORTANT 0-40 NOT SIGNIFICANT
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5

2
Max score 10

Max score 10
4
Max score 20
2
Max score 10

19.

Appendix 2 Habitat Assessment

The following table is an assessment of each habitat based on the criteria in the
classification matrix in Appendix 1. Maximum score is 100 with 80-100 being a
critical site, 60-80 being an important site, 40-60 being an occasionally important site
and 0-40 being a not significant site.

Site
30
29
8
25
15
11
14
12
24
13
16
3
5
4
23
1
7
18
6
2
27
20
21
22
9
17
19
26
28
10

Name
Freshwater
Raglan Ck/Blacks Hole
Gavial Creek Lagoons
12 Mile Creek
Calliope River
8 Mile Creek
Nankin Ck Freshwater
Bajool Weir
Tidal
Nankin Ck Saltwater
Boyne River
Unnamed Ck
Nerimbera Gutter
Brackish
Moores Ck
Munduran Ck
12 Mile Ck
Gonong Ck
Fishing Ck Road Pond
Sandy Ck
Frenchman Ck
Beecher Ck
Pumpkin Ck
8 Mile Ck
Middle Ck
Black Swan Ck
Black Swan Ck
Marble Ck
Thozet Ck
Emu Park Ck
Windmill Plains
Windmill Plains
Pumpkin Ck

C1

C2

C3

C4

C5

C6

C7

Score

12
12
12
12
12
4
8

20
20
12
8
12
8
4

6
6
4
8
4
6
2

10
10
8
8
4
4
2

10
8
8
8
6
8
6

16
16
12
4
8
4
4

10
10
6
6
6
2
8

84
82
62
54
52
36
34

20
20
20
20

16
20
16
8

8
8
8
10

6
6
6
8

8
8
8
8

16
8
12
12

6
8
6
8

80
78
76
74

20
16
16
16
16
16
16
16
16
16
16
16
16
12
12
16
16
16
8

16
16
16
12
16
16
8
12
4
8
8
8
8
4
4
4
8
8
4

6
10
4
10
10
6
6
6
6
4
10
10
10
4
4
2
4
4
2

6
8
8
8
4
6
8
6
4
4
4
4
4
8
4
2
2
2
2

8
8
4
8
6
8
8
8
6
6
8
8
8
6
8
8
4
4
4

16
12
20
12
12
8
12
4
12
12
4
4
4
12
12
8
4
4
4

10
8
8
10
6
8
8
8
10
8
6
6
6
6
4
6
2
2
2

82
78
76
76
70
68
66
60
58
58
56
56
56
52
48
46
40
40
26

The score for each classification factor is the criteria score by the weighting for that criteria
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20.

Appendix 3 List of Species and Numbers Recorded at all Sites

Common Name

Scientific Name

Number

Percentage

FANTAIL MULLET

Liza subviridus

4,098

40.3%

COMMON SILVERBELLY

Gerres subfasciatus

881

8.7%

BANANA PRAWN

Penaeus merguiensis

852

8.4%

BONY BREAM

Nematalosa come

807

7.9%

GLASS PERCHLET

Ambassis agassizi

584

5.7%

STRIPED BUTTERFISH

Selenotoca multifasciata

456

4.5%

COMMON PONYFISH

Leignathus decora

278

2.7%

TIGER MULLET

Liza argentea

341

3.4%

YELLOWFIN BREAM

Acanthopagrus australis

198

1.9%

FRESHWATER SHRIMP

Macrbrachium sp

149

1.5%

FRESHWATER BONY BREAM

Nematalosa erebi

137

1.3%

BANDED TOADFISH

Marilyna pleurosticta

132

1.3%

BARRAMUNDI

Lates calcarifer

130

1.3%

BUTTER BREAM

Monodactylus argenteus

114

1.1%

MOUTH ALMIGHTY

Glossamia aprion

107

1.1%

SEA MULLET

Mugil cephalus

107

1.1%

FEATHER SILVERBELLY

Gerres filamentosus

85

0.8%

BANDED TRUMPETER

Terapon theraps

64

0.6%

SAND WHITING

Sillago ciliata

58

0.6%

SOUTHERN HERRING

Herklotsichthys castelnaui

56

0.6%

BLACK SPINEFOOT

Siganus spinus

56

0.6%

GIANT HERRING

Elops hawaiensis

44

0.4%

SPANGLED GUDGEON

Ophiocara porocephala

39

0.4%

WHITING SPP

Sillago sp

40

0.4%

HAMILTON ANCHOVY

Thryssa hamiltoni

33

0.3%

MILKFISH

Chanos chanos

32

0.3%

DUSKY FLATHEAD

Platycephalus fuscus

27

0.3%

SPANGLED PERCH

Leiopotherapon unicolor

26

0.3%

TARPON

Megalops cyprinoides

26

0.3%

BARRED JAVELIN

Pomadasys kaakan

20

0.2%

PIKEY BREAM

Acanthopagrus berda

18

0.2%

BLUE EYE

Pseudomugil signifer

16

0.2%

GREASYBACK PRAWN

Metapenaeus bennettae

14

0.1%

BLACK BANDED GRUNTER

Amniataba percoides

13

0.1%

FLY SPECKLED HARDYHEAD

Craterocephalus stercusmuscarum

12

0.1%

FORKTAIL CATFISH

Arius graffei

10

0.1%

SAND CRAB

Portunas pelagicus

9

0.1%

WINTER WHITING

Sillago maculata maculata

8

0.1%

RAINBOWFISH

Melanotaenia splendida

8

0.1%

SNUBNOSE GARFISH

Arrhamphus sclerolepis

8

0.1%

SOLE

Achyopa sp

6

0.1%

GOLDEN LINED WHITING

Sillago analis

6

0.1%

QUEENFISH

Scomberoides commersonianus

6

0.1%
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LONGNOSE GARFISH SP

Rhynchorhamphus georgi

6

MUD CRAB

Scylla serrata

6

0.1%

SILVER MOONFISH

Neosilurus hyrtlii

5

0.05%

PERCHLET SPP

Ambassis spp

4

0.04%

KING THREADFIN

Polynemus sheridani

4

0.04%

LARGE TOOTH FLOUNDER

Pseudorhombus arsius

4

0.04%

RIVER GARFISH

Hyporhamphus ardelio

4

0.04%

SUNFISH SP

Rhadinocentrus sp

4

0.04%

GAMBUSIA

Gambusia affinis

3

0.03%

SPOTTED BUTTERFISH

Scatophagus argus

3

0.03%

SOUTHERN ANCHOVY

Thryssa aestuaria

2

0.02%

MANGROVE JACK

Lutjanus argentimaculatus

2

0.02%

PICKHANDLE BARRACUDA

Sphraena jello

2

0.02%

ANCHOVY SP

Thryssa sp

1

0.01%

TROUT GUDGEON

Mogurnda striata

1

0.01%

TIGER PRAWN

Penaeus sp

1

0.01%

STRIPED GUDGEON

Mogurnda australis

1

0.01%

SPINEFOOT SP

Siganus sp

1

0.01%

LEADER PRAWN

Penaeus monodon

1

0.01%

PRAWN SP

Penaeus sp

1

0.01%

FLOUNDER SP

Pseudorhombus sp

1

0.01%

BLUE THREADFIN

Eleutheronema tetradactylum

1

0.01%

MOSES PERCH

Lutjanus russelli

1

0.01%

FRESHWATER BULLROUT

Notesthes robusta

1

0.01%

YELLOWTAIL PERCH

Amniataba caudavittatus

1

0.01%

1

0.01%

1

0.01%

GOBY SP
BARTAIL FLATHEAD

Platycephalus indicus

TOTAL
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