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SUMMARY

During autumn 1992, 27 permanent lakes and swamps in Crown Land on the south coast
(Cape Naturaliste to Albany) of Western Australia were surveyed for occurrence and
abundance of fishes. The work was part of a biological survey of the wetlands by the WA
Department of Conservation and Land Management with funding from Australian National
Parks and Wildlife Service. It was the first intensive survey of fishes in permanent lakes
and swamps throughout the south coast area, using a variety of methods.

Data on presence/absence and relative abundances of fishes were obtained by dab-netting,
spot-lighting, trapping and poisoning with Rotenone. Broadly similar procedures were
followed at each wetland.

Twelve native fish species were recorded: these comprised nine principle species being all
those expected to occur plus one (Galaxias maculatus) new to the study area, and three
secondary species. One exotic species Gambusia qgffinis was recorded.

The most widespread species were Edelia vittata and Bostockia porosa. The poorly known
Balston's pygmy perch Nannatherina balstoni was relatively widespread, usually occurring
in wetlands with tall sedges. Galaxiella species were rarely recorded; they were associated
with extensive shallows and were found only between Northeliffe and Denmark.
Lepidogalaxias salamandroides was found only in seasonal parts of Doggerup Lake.
Tandanus bostocki was found only at Lake Wilson in cavities in tussock root mounds. The
secondary species Atherinosoma wallacei and Favonogobius suppositus generally were in
wetlands connected to the sea.

The occurrence of species was not strongly influenced by salinity of surface water but may
be influenced by wetland area and number of " fish habitats' present.

No species were recorded at five wetlands, most of which were isolated from other
wetlands by high dunes.

In terms of relative abundance, Edelia vittata was dominant at the majority of wetlands.

Most of the 12 native species appear to be widespread and abundant in Crown Land
wetlands of the study area and/or adjacent parts of south-western Australia; none are
currently endangered.

Owingup Swamp and Lake Jasper probably are the most important wetlands for fishes. In
addition they are highly distinctive in terms of presence and relative abundance of fishes
(cluster analysis: Raabe's Co-efficient). They are included in a representative set of ten
protected wetlands that include all of the native principle fishes of the south coast.

Owingup Swamp is potentially threatened by deterioration of water quality due to
inappropriate land-use practices in its unprotected catchment (Kent River). Lake Jasper is
potentially threatened by water contamination from possible mining of mineral sands in its
catchment.

Further introductions of the exotic Gambusia on the south coast should be prevented,
particularly in the ten representative wetlands.



1. INTRODUCTION

1.1 Background

In 1991-2, the Australian National Parks and Wildlife Service provided $36 000 under the
States Co-operative Assistance Program, to enable the Department of Conservation and
Land Management (CALM) to conduct wetland inventory work on the south coast of
Western Australia, This work was to include surveys of flora (by C. Robinson),
invertebrate fauna and water chemistry (by D. Edward) and other fauna (waterbirds, frogs
and fishes). Surveys of the fishes were done by the author under contract to CALM and are
the subject of this report.

The inventory work was needed because CALM lacked comprehensive baseline biological
data that would enable the conservation significance of the subject wetlands to be
determined and against which potential impacts on the wetlands and their biota could be
assessed. Potential impacts include possible future demands on water resources, proposed
exploration and possible mining for mineral sands and increasing recreational use of the
wetlands.

CALM did not have data on fishes obtained from systematic surveys of all the subject
wetlands. Work done by Christensen (1982), Pusey and Edward (1990) and Allen and
Berra (1989) included few or none of the subject wetlands. Edward er al. (in prep.)
recorded fishes obtained by dab-netting while surveying for invertebrates; this was not an
extensive survey of the fishes in all of the subject wetlands.

This report addresses the deficiency: it includes the results of systematic, intensive fish
surveys conducted by the author during the autumn of 1992, raw and summary data for
each wetland and discussion on the relationships between fish occurrence/abundance and
habitat, the relative importance of each wetland for fishes and management issues.

1.2 Study Area and Wetlands to be Surveyed

The study area was the south coast of Western Australia from Cape Naturaliste to Albany,
within 20 km of the coast (Fig. 1).

The wetlands to be surveyed for fishes in autumn 1992 were the same 27 surveyed for
waterbirds in summer 1991-2 by the author (Jaensch 1992); they are listed in Table 1. All
except Warren River Oxbow were surveyed for vegetation and floristics in 1991 and 1992
by Robinson (1992) and 23 were surveyed for invertebrates, fishes and water chemistry in
(mainly) winter and spring 1991 by Edward e al. (in prep.).

Maximum commonality of wetlands surveyed for fishes, vegetation and water chemistry
was desirable to facilitate examination of relationships between fish occurrence and habitat.

The wetlands to be surveyed provided a comprehensive representation of the types of
permanent lakes and swamps occurring in the study area, varying greatly in area (< 1.0 ha
to > 300 ha), maximum depth (< 1.0 m to > 10.0 m), and extent of vegetation subject to
inundation (fringing to throughout the wetland). Most were fresh (total soluble salts < 1.0
parts per thousand), but a few were brackish (t.s.s. from 1.0 to <3.0 p.p.t.); many were
acidic but a few were alkaline with pH ranging from 4.3 to 8.8 (Robinson 1992).

All of the wetlands are on Crown Land, most of it vested in the Western Australian
National Parks and Nature Conservation Authority (NPNCA) and managed by CALM.

The distribution of these wetlands within the study area is shown in Figure 1: four are
between Capes Naturaliste and Leeuwin, 14 are between Cape Leeuwin and Point Nuyts
and nine are between Point Nuyts and Albany.

2
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Table 1. The wetlands surveyed and dates of surveys.

Site Code Wetland Name Lat.(8) Long.(E) | Date Surveyed

1 Quinninup Brook Pools 33945 115%00' | 9 May 1992

2 Moses Rock Road Pool 33%s6' 114959 | 4 May 1992

3 Devil's Pool 34%¢" 115%1' | 5 May 1992

4 Lake Davies 34%13 115°02' | 5 May 1992

5 Quitjup Lake 34°23 115935' | 24-25 April 1992

6 Lake Jasper 3494’ 115%41" | 23-24 April 1992

7 Lake Wilson 34%26 115°%43' | 22-23 April 1992

8 Lake Smith 34926 115%43" | 22-23 April 1992

9 Yeagarup Lake 34932 115953 | 6-7 May 1992

10 Naenup Swamp 34932" 115952' | 67 May 1992

11 Un-named Lake (Near 9) 34°33° 115952' | 6-7 May 1992

Ad Warren River Oxbow 34934" 115955* | 7 May 1992

12 Doggerup Lake 34°43" 116°%04" | 7-8 May 1992

13 Lake Samuel 34%44' 116°04' | 8 May 1992

14 Lake Florence 34%4° 116°06° | 7-8 May 1992

15 Gardner River Lake 34950 116°06' | 3-4 April 1992

16 Maringup Lake 34950 116°12° | 2-3 April 1992

17 Lake East of Broke Inlet 34°57" 116°32" 2 April 1992

19 Owingup Swamp 35%00 117°04' | 20 March 1992

20 Boat Harbour Lake 1 35%1" 117°05" 30-31 March - 1 April 1992
21 Boat Harbour Lake 2 35%1" 117°06' | 30-31 March 1992
22 Boat Harbour Lake 3 35901 117°06' | 31 March - 1 April 1992
23 Reserve 12046 Lake 35900 117°13* | 18-19 March 1992
24 Lake Williams 35%1" 117°16' | 19 March 1992

25 Lake Saide 35903 117928' | 17 & 19 March 1992
26 Lake William 35905 117°36" | 18 March 1992

27 Lake Powell 35901" 117°44" | 17 & 21 March 1992




1.3 Objectives
Objectives of the research were:

(1) to test and use a variety of methods for assessing the occurrence and abundance of
fishes in south coast wetlands; and

(2) to examine relationships between fish occurrence and habitat, the relative
importance of each wetland for fishes and management issues.




2. METHODS

2.1 Survey Effort and Sampling Sites

The fish surveys were conducted within the period 17 March to 9 May 1992, They were
done in autumn to capitalise on the seasonal concentration of fish in minimum areas of
water and thereby improve chances of finding all species present. Dates of surveys at each
wetland are given in Table 1.

In general, the survey strategy at each wetland was kept similar to permit an assessment of
the relative importance of the wetlands for fishes. It entailed several hours of intensive
catching effort, with extra effort made at some larger wetlands (e.g. Lake Jasper) that had
a greater diversity of " fish habitat' (see below) and less effort at smaller, simpler sites, e.g.
Quinninup Brook Pools. In addition, catching was done at night where it seemed likely that
that effort would produce additional species.

At each wetland one or more sampling sites were chosen and usually three methods (see
below) were used to obtain fish. Each sampling site was representative of a major fish
habitat or association of habitats observed in the wetland at that time. At most wetlands one
or two sampling sites were sufficient to include all the habitats.

Substrate and water depth generally determined the location of the sampling site if the
particular fish habitat (e.g. fringing tall sedges) was extensive. A boat was sometimes used
to gain access to sampling sites but where boat access was not possible and wading
therefore required, a site with firm substrate and water less than 50 cm deep was chosen.

Location over sandy or other pale coloured substrate was also advantageous for sighting of
fish if the water was dark coloured.

2.2 Catching Methods

Up to four recognised catching methods were used at each wetland: dab-netting, spot-
lighting, baited fish traps and poisoning with Rotenone. Each method was trialled at the
start of the project to gain familiarity with its potential and limitations.

Dab-netting involved using a fine-meshed net (triangular-mouthed 250 micron plankton net,
D-mouthed 1 x 1 mm invertebrate net or 3 x 3 mm prawning net) on a 1.0-1.5 m handle to
sweep randomly through the water, plunge in front of the moving operator, push through
the thin layer of lake-bed litter or probe around sedges. Edward ef al. (in prep.) also used
dab nets.

Spot-lighting was done by night at wetlands where sandy beaches were present (Maringup,
Yeagarup, Jasper) and it was thought that additional species might be recorded. It involved
shining a strong torchlight into the water and dab-netting fish attracted to or revealed by the
light.

Collapsable fish traps, advertised as “bait traps', were obtained from a retail store. Each
trap was a 40 x 25 x 25 cm rectangular volume enclosed in 2 mm nylon mesh, with two
funnel entrances giving fish access to a baited pouch (Fig. 2). A handful of dry cat food
(chicken and liver variety) was wrapped in stocking and placed in the pouch and used
several times over 4-6 days. A minimum water depth of 12 cm was needed to allow
surface-swimming fish to enter the trap (Fig. 3).

Natural fish poisons such as the alkaloid Rotenone found in six genera (e.g. Derris) of
Leguminosae, have long been used by subsistence and hunter-gatherer human communities
including Australian Aborigines (Randall 1963, Low 1991). Rotenone causes the death of
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Figure 2. Overhead view of baited fish trap. Note the two
funnel entrances, pouch for bait (short zip) and long zip
(open) for retrieval of fish. Trap length is 40 cm.

Figure 3. Fish trap set in water about 20 cm deep; seasonal
swamp part of Doggerup Lake, 8/5/92.



Figures 4 and 5. Retrieval of fish poisoned by Rotenone; Boat
Harbour Lake 1, 1/4/92.



fishes by vasoconstriction of the capillaries of the gills (Randall 1963). Powdered Rotenone
without additives has relatively little effect on most invertebrates and undergoes
decomposition when exposed to light and air (Randall 1963, Low 1991).

Use of Rotenone fish poison in this project generally followed procedures recommended by
G. Allen (WA Museum) with modifications arising from field trials at Lake Powell. The
trials showed that mixing of approximately 200 g of Rotenone marketed as " Barbasco
Root' (untreated, powdered plant matter, imported from Peru) in 10-12 litres of water
produced an acceptable result when poured in a thin line 8-12 m long in water less than 50
cm deep. That is, a large proportion of the fish visible in that area were killed within 1.0
hours, few if any fish were killed in the following hour, none were found freshly dead 24
hours later, significant numbers remained alive and apparently healthy in the test area 24
hours later, and although some fish were netted while escaping the treated area or found
dead within about 5.0 m of the area (having floated away), none were found farther afield.

Due to the fineness of the dry Rotenone powder it was necessary to transport it in sealed
plastic bags, mix it with water while wearing a particulate-excluding respirator mask and
avoid inhaling while spreading the mixture.

With practice the preparation and spreading of Rotenone in one site could be effected
within 5-10 minutes. Typically, the first affected fish, which were the smallest specimens,
were sighted swimming jerkily near the water surface within 10-15 minutes. It was
necessary to busily patrol the area of treatment and nearby areas to scoop up the struggling
and escaping fish before they died and sank to the lake bed (Figs. 4 & 5), though dead and
dying galaxiids sometimes floated for a while.

Usually the Rotenone mixture was spread beside or within fish shelter, parallel to the
shoreline. The proportion of wetland " shore' treated with Rotenone was usually 1.0-5.0 per
cent (median ca. 2.0 %). Small embayments or windward comers of the lake were often
targetted to prevent or limit the spread and dilution of poison by wind or water movement.
Where some spread inevitably occurred the total fish catch was greatly reduced.

Rotenone was not used at three wetlands (Quininnup Brook Pools, Moses Rock Road Pool
and Lake Fast of Broke Inlet) because of small wetland area and/or shallowness and
therefore potential for excessive fish kill. Baited traps were not set in Lake Saide (too
shallow) and Lake Williams (traps in use elsewhere) and dab-netting was not tried at seven
wetlands.

2.3 Specimen Collections

During the first surveys, all fish were retained as preserved specimens for confirmation of
identifications by referral to the WA Museum. Several species overlooked in the field were
recognised on closer examination in the laboratory.

Subsequently, all fish caught live were released at point of capture once identified and
counted, except where a representative specimen of a species was needed for that wetland.
All poisoned fish were retained as preserved specimens.

Specimens were preserved by placement in 10 per cent formalin solution soon after capture
and transferred to 70 per cent alcohol solution within seven days.

The principal references for identification of fishes were the guide by Allen (1982) and
recent papers, e.g. Berra and Allen (1989).

A representative reference collection of fish species obtained from each wetland is housed
at the WA Museum. Specimen registration numbers are given in Appendix 2.



2.4 Fish Habitats

In addition to the species and numbers obtained of each species, the following data also
were recorded at each wetland: salinity (surface water samples taken and measured in the
laboratory with a TPS LC80 conductivity kit), location and extent of sampling sites (on
maps) and potential habitats for fish at the date of survey. "Fish habitats' were those
components of the wetland vegetation or topography, observed during the survey, that were
wholly or partly covered in water and potentially provided shelter or feeding areas for fish.
These were classified as follows:

sedges or rush (e.g. Baumea spp.) standing in water;

thickets of shrubs (e.g. Agonis spp.) standing in water;

logs that were partly or fully submerged,

steep banks or tussock root mounds (usually with holes) that were covered by
water;

submerged aquatic weed, e.g. Myriophyllum spp.,;

*  shallow water (<50 cm deep); and

*  deep water (50 cm or deeper).

* % ¥ ¥

*

Several of these habitats commonly occurred in the same area, e.g. sedges, shallows and
logs. Examples of some habitats are depicted in Figures 6 and 7.

Summary datasheets for each wetland surveyed are included in Appendix 1.

2.5 Analysis of Data

Cluster analysis by two algorithms (Sorensen's, Raabe's) was applied to the data using the
Average Linkage Method (CLUSTERS3 rev 3,10 by Walker) in order to identify wetlands
with similar fish faunas. Exotic species were included. Due to the program's limit of 20
sites, it was necessary to exclude two wetlands from the set of 22 that supported fish.
Devil's Pool and Lake Davies were omitted because they were the only wetlands that
supported secondary species but no principle species and because they are located in a
landform unit found only in the far west of the study area: the Leeuwin-Naturaliste low
coastal range.



Figure 6. Fish habitats: tall sedges and shallow water;
Owingup Swamp, 20/3/92.

Figure 7. Fish habitats: logs/stumps and deep water; Maringup
Lake, 3/4/92.



3. RESULTS & DISCUSSION

3.1 Wetland Depths and Salinities

The normal climate on the south coast is a wet cool winter followed by a dry hot summer
with less than 20 mm of rain in both January and February.

Consequently, most of the wetlands were shallower in autumn 1992 than in the preceding
summer; this was manifest in less fringing vegetation (and other fish habitats) being
inundated (cf. wetland maps in Jaensch 1992). At Lake Jasper the fall in water depth over
four months was 63 cm and extensive adjoining swamps were dry in autumn despite having
been fully flooded in December. Exceptionally, several of the stream-fed wetlands
surveyed in May, notably Doggerup Lake, had begun to refill due to resumption of stream
flow with onset of the rainy season; fish therefore had renewed access to parts of those
wetlands.

In general however, it could be assumed that fish were relatively concentrated rather than
widely dispersed within each wetland surveyed in autumn 1992,

Measured autumn salinities of the 27 wetlands varied from 2.11 parts per thousand (p.p.t.,
total soluble salts) at Boat Harbour Lake 2, to 0.09 p.p.t. at Lake Samuel. In autumn,
seven lakes were brackish (1.0-3.0 p.p.t.) and the rest fresh (< 1.0 p.p.t.) whereas only
three were brackish in summer (Jaensch 1992). In autumn, salinity at 15 wetlands had not
changed markedly (cf. summer salinities), salinity at nine wetlands had increased by 60-80
per cent and salinity at three wetlands had increased by more than 100 per cent (notably a
five-fold increase at Lake East of Broke Inlet, which was drying out).

3.2 Species Recorded

The fish species recorded at each of the 27 wetlands surveyed in autumn 1992 are shown in
Table 2. Some are illustrated in Figures 8-17.

The 13 species recorded comprise ten principle species (Allen 1982), that are generally
confined to inland (non-tidal) waters, and three secondary species (a recently described
hardyhead Atherinosoma wallacei, the bigmouth goby Favonogobius suppositus and the
Swan River goby Pseudogobius olorum), that frequently occur in estuarine as well as
inland situations. (Note that Pavlov et al. (1988) placed Atherinosoma wallacei in their new
genus Lepratherina wallacei but this is not followed here.)

Eight native principle species were previously known to occur in the study area and all
were recorded in the autumn 1992 surveys.

A ninth, the spotted minnow (= common jollytail) Galaxias maculatus, was recorded for
the first time in the study area during the autumn 1992 surveys, in Boat Harbour Lake 3 on
31 March or 1 April 1992 (Fig 10). This represents an extension of known range about 80
km westwards from the Albany-Esperance area. Galaxias maculatus also occurs in south-
eastern Australia, New Zealand and South America (Allen 1982). Though the species
generally spawns in estuaries it can also adapt to landlocked situations where it may spawn
in feeder streams (Pollard 1971). No marine connection or feeder stream is apparent at
Boat Harbour Lake 3 though there is a short feeder drain from an adjacent swamp.

The tenth principle species recorded was an exotic, the mosquitofish Gambusia affinis (=
Gambusia holbrooki). Several other exotics, notably rainbow trout Salmo gairdneri, brown
trout Salmo rrutta and redfin perch Perca fluviatilis, have been introduced to parts of south-
western Australia but none were recorded in the Jakes surveyed in autumn 1992, The



Table 2. Fish species recorded at each of the 27 wetlands surveyed in autumn 1992,

Wetland (refer to Table 1 for wetland names and locations and dates of surveys)

Number of
wetlands in
Species i 2 3 4 5 6 7 8 9 10 i1 A4 12 13 14 15 16 17 19 20 21 22 23 24 25 26 27 which recorded

Galaxiella munda * 1
Galaxiella nigrostriata a *b ook 4b
Galaxias maculatus * 1
Galaxias occidentalis * * * * * ok k& *
Lepidogalaxias

salamandroides *2 18
Tandanus bostocki * 1
Bostockia porosa * ok ok k% I S I O T R T * ok 17
Edelia vittata * ok ok ok * ok ok ok ok ok k& kX I I T 1o
Nannatherina balstoni * * * * ok ok & kW 9
Atherinosoma

wallacei * * * * 4
Favonogobius suppositus * * * 3
Pseudogobius olorum * K * * *  * * ok " > 10
Gambusia affinis * * * *
Total no. of
species recorded ¢ 0 3 1 3 5 3 3 4 0 2 3 6 3 3 4 6 5 8 5 0 5 3 2 3 0 3
i. Recorded only in adjoining shallow swamp, i.e. a few metres by water from the permanent (lake) part of the wetland.

- Galaxiella sp. captured but not identified to species before it escaped.
Z. Recorded only in the outflow drain, a few metres from the lake edge.

Exotic species.



Figure 8. Hardyheads Atherinosoma wallacei obtained from
Maringup Lake, 2/4/92 (preserved specimens). Note the silvery

lateral line and prominent scales. (Top fish standard length
(SL) = 65 mm)

Figure 9. Bigmouth gobies Favonogobius suppositus obtained

from Devil’s Pool, 5/5/92 (preserved specimens). Note the
disc-like pelvic fin. (Top fish SL = 68 mm)



Figure 10. Western minnow Galaxias occidentalis (top) and
spotted minnow Galaxias maculatus (bottom), obtained from Boat
Harbour Lake 3, 31/3/92 (preserved specimens). Note
differences in head and markings. (G. maculatus SL = 67 mm)

Figure 11. Freshwater cobbler Tandanus bostocki obtained from
L Wilson, 23/4/92 (preserved specimens). (Top fish SL = 94 mm)



Figure 12. Balston’s pygmy perch Nannatherina balstoni (top
3) and western pygmy perch Edelia vittata (bottom) freshly
obtained from the Lake East of Broke Inlet, 2/4/92. Note the
much smaller mouth of Edelia.

Figure 13. Nannatherina balstoni obtained by Rotenone
poisoning at Quitjup Lake, 25/4/92. (Top fish SL = 55 mm)



Figure 14.

Black-stripe minnows Galaxiella nigrostriata
obtained from Doggerup Lake, 8/5/92 (preserved specimens) .
(Top fish SL = 28 mm)

Figure 15.

Nightfish Bostockia porosa obtained from poisoning
at Maringup Lake, 2/4/92 (preserved specimens). (Top fish SL
80 mm)



Figure 16. Variation in size and shape of Edelia vittata from
Owingup Swamp, 20/3/92. (Largest fish SL = 54 mm)

Figure 17. Mosquitofish Gambusia affinis (male at top,
females at middle and bottom) obtained from Lake Powell,
21/3/92. (Middle fish SL = ca. 35 mm)



Murray cod Maccullochella peeli was introduced to Lake Powell near 1900 but has
probably died out (Allen 1982).

Secondary species not recorded in autumn 1992 but which may occur in inland waters of
south-western Australia include the pouched lamprey Geotria australis, Perth herring
Nematalosa viaminghi and mullets Aldricherta forsteri and Mugil cephalus (Allen 1982).

The freshwater cobbler Tandanus bostocki was not recorded at Lake Jasper by the author
but is known to occur there: C. Robinson found a beach-washed specimen on 19 March
1992 and children told the author they found cobblers in burrows on certain beaches in late
April 1992.

Six of the 13 species recorded in autumn 1992 (Galaxias maculatus, the salamanderfish
Lepidogalaxias salamandroides, Tandanus bostocki, Balston's pygmy perch Nannatherina
balstoni, Atherinosoma wallacei and Favonogobius suppositus) were not recorded by
Edward et al. (in prep.).

Of the 83 records of species at the 27 wetlands (the entries in Table 2), 32 were also
obtained by Edward er al. (in prep.). Six records were obtained by Edward but not in the
current study: the mud minnow Galaxiella munda at Lakes Jasper and Florence, the black-
stripe minnow Galaxiella nigrostriata at Lake Smith, the western minnow Galaxias
occidentalis at Quitjup Lake and Lake Samuel and the western pygmy perch Edelia vittata
at Lake Powell. (Presence of galaxiids at Lakes Smith and Florence in autumn 1992 was
suspected - fast movement of fish at the water surface - but not confirmed.)

Christensen (1982) surveyed 120 wetlands, few of which were lakes, in summer 1978 and
1979 using the dab-netting method. At Yeagarup Lake(s), the only wetland common to that
and the present survey, he recorded three of the four species obtained by the author:
Galaxias occidentalis, the nightfish Bostockia porosa and Edelia vittata, but not Gambusia

affinis.

3.3 Distribution of Species

Fish species were not recorded at five of the 27 wetlands surveyed in autumn 1992:
Quinninup Brook Pools, Moses Rock Road Pool, Naenup Swamp, Boat Harbour Lake 2
and Lake William. Edward er al. (in prep.) also found no fishes at Moses Rock Road Pool
and Naenup Swamp but did not survey for fish at the other three wetlands.

The most widespread species were Edelia virtara (at 19 wetlands) and Bostockia porosa (at
17: Table 2). The least widespread species were Galaxiella munda (only at Lake Samuel),
Galaxias maculatus (only at Boat Harbour Lake 3), Lepidogalaxias salamandroides (only
at Doggerup Lake) and Tandanus bostocki (only at Lake Wilson, but see above).

Several researchers (Christensen 1982, Coy er al. 1992, Luke Pen pers. comm.) have
suggested or implied that Nannatherina balstoni may be only sparsely distributed within its
entire range (which more or less coincides with the study area) and therefore possibly
vulnerable. However, in autumn 1992, it was found in nine of the 22 wetlands that had fish
(equal fourth most widespread species). Eight of these nine wetlands were in three
geographical clusters: the Quitjup-Smith group of lakes, the Doggerup-Maringup group and
the Owingup-Boat Harbour group (Fig. 1). The species was absent from the five
easternmost wetlands, Pusey and Edward (1990) found the species in each of the nine
wetlands that they surveyed in the Northcliffe to Broke Inlet area.

Of the nine species each found in three or more wetlands, most occurred in the east, centre
and west of the study area. However, Galaxiella nigrostriata was found only in the centre
(between Northcliffe and Denmark) and Gembusia gffinis was found in only two areas:
near the Warren River and in the far east.



Pseudogobius olorum, though widespread, was absent from 10 lakes between Lake Jasper
and Maringup Lake. This and the other two secondary species (Atherinosoma wallacei,
Favonogobius suppositus) were the only fishes recorded from the four wetlands between
Capes Leeuwin and Naturaliste (Fig. 1).

The distribution of some species appeared to be closely linked to occurrence of a particular
fish habitat. Galaxiella nigrostriata was found only where there was an extensive area of
water less than 30 c¢cm deep. Tandanus bostocki was found (at Lake Wilson) where there
were numerous root mounds of the sedge Leprocarpus sp. containing abundant cavities still
under water. Nannatherina balstoni was invariably in or beside beds of tall sedge. (Even at
Lake FEast of Broke Inlet where there were only two small clumps of sedge Baumea
vaginalis still in water, each clump was sheltering one or two N. balstoni which composed
the total catch of this species at that wetland.) Atherinosoma wallacei was only at lakes
with known or suspected connections to marine habitats (at Maringup Lake there is
probably an existing or ancient connection to Gardner River). Favonogobius suppositus was
at lakes with marine connections, but also at Lake Jasper which is not marine-connected.

Lepidogalaxias salamandroides was not recorded in any areas of permanent water in the
autumn 1992 surveys, a result consistent with previous work (Pusey and Edward 1990,
Edward et al. in prep.) which has suggested that this species primarily occurs in seasonal
swamps and survives by aestivation when the swamps dry out (Allen and Berra 1989). At
Doggerup Lake, Lepidogalaxias salamandroides was not found in the area of permanent
water but in adjoining seasonal wetland connected by a few metres of waterway that had
recently reflooded (see datasheet and map in Appendix 1). Galaxiella nigrostriata is also
thought to be capable of aestivation (Pusey and Edward 1990) and at Doggerup it also was
confined to the attached seasonal wetland; here specimens exhibited the bold markings and
reddish colour typical for early in the wet season, whereas specimens from other lakes (not
yet re-flooded at time of survey) were plain.

3.4 Relative Abundances of Species

The relative abundances of species at each wetland as determined by the autumn 1992
surveys are presented in Table 3.

Edelia vittara was the dominant species at 14 of the 22 wetlands that had fish and at 14 of
the 19 wetlands that had Edelia. It contributed more than two thirds at 11 wetlands. It was
also the dominant species in permanent wetlands studied by Pusey and Edward (1990).

Pseudogobius olorum was dominant at three wetlands (Devil's, Davies, Reserve 12046),
Bostockia porosa at two (East of Broke, Williams) and Galaxias occidentalis at one
(Jasper). The exotic Gambusia affinis was overwhelmingly dominant at Lakes Saide and
Powell and contributed at least 24 per cent of total catch at two other wetlands.
Atherinosoma wallacei and Favonogobius suppositus made appreciable contributions (20+
%) at Devil's Pool and Atherinosoma wallacei likewise at Owingup Swamp.

The grand total catch of fish from the 27 wetlands in autumn 1992 was 4969 individuals
(Table 3). Species obtained in highest numbers were Edelia vittata (65 % of grand total
catch), Gambusia affinis (10 %) and Galaxias occidentalis (8 %).

3.5 Relative Importance of Wetlands

Rankings of wetlands by number of native fish species recorded in autumn 1992 are
presented in Table 4.



Table 3. Relative abundances of fish obtained at each wetland.

For each wetland, the contribution that each species made to the total catch for that wetland is expressed as a percentage of the total catch. The sum of total catches is the "grand total catch”

(individuals). Exotic species are marked (*).

Wetland (refer to Table 1 for wetland names and locations and dates of surveys)

Species 3 4 5 6 7 & 9 10 i1 A4 12 13 14 15 16 17 19 20 21 22 23 24 25 26 27 Total Caich
(individuals)

Galaxiella munda 2 i
Galaxiella nigrostriata 4 1 7 <1 15
Galaxias macularus <1 1
Galaxias occidentalis 49 3 11 3 1 2 2 7 13 385
Lepidogalaxias

salamandroides 3 9
Tandanus bostocki 4 8
Bostockia porosa 21 2 43 ¢ 8 5 1 2 106 4 44 6 <1 I 8 63 294
Edelia vittata 73 47 53 90 58 80 71 85 96 80 90 91 40 60 90 85 31 7 1 3240
Nannatherina balstoni 6 1 4 13 2 7 2 1 63
Atherinosoma

wallacei 34 <1 25 <1 97
Favonogobius suppositus 22 <1 2 19
Pseudogobius olorum 44 100 2 1 3 01 1 6l 4 21 351
Gambusia affinis* 31 24 95 79 486
Total Catch 79 489 163 0 62 64 108 45 525 535 42 0 4969
{Individuals) 50 86 215 36 64 274 20 1068 304 0 175 95 470




D

The three most important wetlands in terms of species richness were Owingup Swamp (8
species), Doggerup Lake (6) and Maringup Lake (6: Table 4). Owingup Swamp and
Doggerup Lake and probably also Maringup Lake are similar in that they are connected to
the sea, each through different drainage systems (Kent River, Doggerup Creek and Gardner
River respectively). However they differ in terms of salinity of surface water in autumn,
varying (in 1992) from less than 0.30 p.p.t. at Maringup and Doggerup Lakes to more than
1.00 p.p.t. at Owingup Swamp.

Relative abundances of native fishes were included in an assessment of relative importance
of wetlands by calculating Simpson's Index of Diversity (Table 5). Two wetlands (Devil's,
East of Broke) were grouped at the top of the table, followed by Owingup Swamp, Lake
Jasper, Lake Wilson and Reserve 12046 Lake in a second-ranked group.

Wetlands that were highly ranked in both assessments (i.e. supporting five or more species
and in one of the top two groups in terms of diversity) were Lake East of Broke Inlet,
Owingup Swamp and Lake Jasper.

If the record of Tandanus bostocki from Lake Jasper obtained by Robinson during the
survey period (see above) is included the number of species at Lake Jasper becomes six.
This would increase Lake Jasper's rank to equal second by number of species (Table 4; but
no change in position in the list), but would not alter its rank by diversity (Table 5).

3.6 Wetlands with Similar Fish Faunas

Cluster analysis by Sgrensen's Co-efficient (using presence/absence data only) revealed a
major grouping at the 52 per cent level of similarity comprising all wetlands other than
Lakes Saide and Powell (which formed a group at 67 %) and Un-named Lake (Fig. 18).
The most similar wetlands were Boat Harbour Lake 1 and Maringup Lake (a group at 91
%), Doggerup Lake and Lake East of Broke Inlet (at 91 %) and Quitjup, Smith and
Florence Lakes (at 100 %, i.e. identical species).

Analysis by Raabe's Co-efficient (using relative abundances, Table 3) revealed the
following groups (Fig. 19) at levels of similarity greater than 80 per cent:

Group A: Saide, Powell (83%);

Group B: Wilson, East of Broke (83%);

Group C: Yeagarup, Warren (87%);

Group D:  Smith, Un-named, Doggerup, Samuel, Gardner, Maringup, Boat Harbour
Lakes 1 & 3 (88%);

Group E:  Quitjup, Florence (89%).

The most similar wetlands were Gardner River Lake and Lake Smith which formed a sub-
group at the 97 per cent level.

Unallocated at the >80 per cent level were: Lake Williams, the Lake in Reserve 12046
and Lake Jasper (which were not similar to other wetlands above the 50 per cent level) and
Owingup Swamp which was similar to other wetlands (Groups D & E) only at the 66 per
cent level. These four wetlands may therefore be regarded as having relatively distinctive
fish faunas.

3.7 Factors that may Influence Occurrence and Relative Abundance of Fishes

It was not the purpose of this study to rigorously examine factors that influence the
occurrence and relative abundance (and consequently diversity) of fishes in the 27
wetlands. However, it is possible to make some observations that may point to possible
research hypotheses.
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Table 4.  Ranking of wetlands by number of native fish species recorded in Autumn
1992,

Rank Wetland No. of
native species?

Owingup
Doggerup
Maringup
Jasper

East of Broke
Boat Harbour 1
Boat Harbour 3
Gardner
Devil's
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Un-named
Warren
Williams
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Table 5. Ranking of wetlands by Simpson's Index of Diversity.

Simpson's Index of Diversity is the inverse of the sum of PiZ where Pi here is the
proportion that the ith species contributes to the total catch for the wetland (Table
3). Exotic species were not included in calculations. Wetlands with no species

are excluded.
Rank Wetland Index of
Diversity

1 Devil’s 2.796
2 East of Broke 2.725
3 Owingup 2.346
4 Jasper 2.152
5 Wilson 2.129
6 Reserve 12046 2.103
7 Quitjup 1.713
8 Florence 1.515
9 Saide 1.471
10 Yeagarup 1.386
11 Doggerup 1.362
12 Boat Harbour 3 1.350
13 Un-named 1.242
14 Boat Harbour 1 1.239
15 Gardner 1.233
16 Smith 1.218
17 Maringup 1.206
18 Williams 1.153
19 Warren 1.136
20 Samuel 1.065
21 Powell 1.020
22 Davies 1.000
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Wetland Area Five of the top seven wetlands ranked by species (Table 4) are either large
or medium in size; none of the wetlands without fish are large. However, Lake East
of Broke Inlet, which is ranked equal fourth in terms of number of species, is a
small wetland.

Four of the top six wetlands ranked by diversity (Table 5) are small wetlands.
Wetlands with low rank by diversity include some that are small and some that are

large.

Variety of Habitats An inspection of the lists of fish habitats at each wetland in autumn
1992 (datasheets, Appendix 1) shows that eight wetlands each had five or six fish
habitats (none had the maximum 7). Four of those wetlands (e.g. Jasper) were in
the top seven and three were equal ninth in ranking by species (Table 4), while the
other (Moses) had no fish. Only two of the wetlands were in the top six in ranking
by diversity (Table 5).

Salinity Wetlands that were brackish (> 1.0 p.p.t.: datasheets, Appendix 1) and wetlands
that were highly fresh (<0.3 p.p.t.) in autumn 1992 were scattered throughout the
rankings by species (Table 4) and by diversity (Table 5).

Nutrient Richness  Data on nutrients were not collected during the autumn surveys.
However, earlier work has shown that Lakes Powell and Saide are particularly
enriched with nutrients (Edward ef al. in prep.) probably due to catchments being
in agricultural areas, unlike the catchments of most of the other 25 wetlands,
Neither wetland was highly ranked in terms of number of native species (Table 4)
but Powell ranked ninth in terms of diversity. Both wetlands supported large
numbers of the exotic Gambusia.

Exotic Fishes Where Gambusia was recorded in this study the number of native species
varied from three at Yeagarup Lake to two at each of the other three wetlands

(Table 2).

Presence of abundant exotic species may cause the reduction or local extinction of
native species. This has been shown as probably occurring in the Murray River
(W.A.) in regard to exotic Perca fluviatilis and native Edelia vitrata (Hutchinson
1991) but, despite some evidence of exclusion of native fishes in Perth wetlands
(Allen 1982), has not been conclusively demonstrated for exotic Gambusia and
native species in W.A.

Isolation Three of the five wetlands without fish (Moses, Naenup, William) are isolated
from other wetlands and the ocean by high sand dunes. Boat Harbour Lake 2, also
fish-less, appeared to be isolated by dunes though Robinson (pers. comm.) believed
there was a connection to nearby lakes.

Lake William and Boat Harbour Lake 2 are shallow and may have lost their fish
faunas during recent periods of drought. Indeed, Closs (1990) suggests that fish-
less wetlands, which are common in south-eastern Australia, result from drying out
in summer and lack of connection to rivers. This is also a common phenomenom
on the Swan Coastal Plain, south-western Australia (A. Storey pers. comm.).

Only two of the fish-supporting lakes are isolated by sand dunes but both are close
to low sea coast: Lake Davies (one species, a secondary fish) and Lake Williams
(two species, both principle fish).

Interestingly, the four fish-less wetlands mentioned above were visibly richer in
large invertebrates such as Odonata and Notonectidae and in large tadpoles than

11



fish-supporting lakes. This was not assessed systematically but is a common
phenomenom in fish-less wetlands (Closs 1990, pp. 90-91).

The fifth fish-less wetland, Quininnup Brook Pools, is connected to the ocean but

some of the pools are isolated by waterfalls that presumably act as barriers to fish
movement.
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4. CONCLUSIONS

4.1 Limitations

Timing Conduct of the surveys in autumn, mostly before onset of the 1992 rainy period,
meant that shallow seasonally inundated parts of some wetlands were dry whereas
in winter and spring those parts may have supported an abundance of Galaxiella
species and Lepidogalaxias salamandroides (cf. total of only 6 records of these 3
species in autumn). However, in other respects autumn was ideal because the fishes
were concentrated and access to wetland edges was generally straightforward
(many sites would have been less accessible in winter-spring).

Blackwater Many of the wetlands held dark, tannin-stained (?) water (" blackwater') in
which it was difficult to sight live, struggling or dead fish (especially on the lake
bed) even in the shallows. The problem was exacerbated where sediments became
disturbed during surveys. However, by allowing disturbed sediments to settle it
was possible to locate and recover most of the sunken fish and with practice and
still conditions, many of the escaping fish could be detected from slight ripples.

Catching methods: deepwater Usually it was not possible to survey deep water effectively
because access difficulties prevented use of a boat at many wetlands. Even where
wetlands were boatable, Rotenone proved ineffective in deep water and traps were
unproductive. This meant that some larger species such as Tandanus bostocki or
others that may inhabit deep water may have been missed. However, it is likely
that most of the fish species and individuals occurred in the shallowest parts and
these were intensively sampled.

Catching_methods: traps  Baited traps were left in water overnight wherever possible
because sometimes this strategy yielded records of species not obtained by any
other method at that wetland, e.g. the Nannatherina balstoni recorded at Lake
Florence. At several lakes that had an abundance of fish, baited traps left overnight
caught marron or gilgies Cherax spp. but no fish; presumably the crustaceans either
ate any fish in the traps or deterred them from entering. Usually traps were
effective in catching fish (but not crustaceans) also by day,; therefore failed
overnight attempts were followed up with daytime attempts.

Catching methods; galaxiids The three galaxiids that are widespread in the study area
were each obtained at least once with Rotenone. However, at some lakes (e.g.
Smith) fast moving fish, presumably galaxiids, were seen at the water surface but
not secured by Rotenone or other catching methods. Probably galaxiids would be
more effectively caught using a seine net but Rotenone may be more effective if
used when galaxiids were more abundant (winter-spring?).

Relative Abundance Randall (1963) cautioned against using data obtained from use of
Rotenone poison for quantitative expressions of species composition and
abundance, because of the varied susceptibility of species and individuals to the
poison and varied strategies for escape. However, because similar procedure was
used at each wetland (see section 2.2), therefore the catch data were considered
appropriate for analysis of relative abundance.

4.2 Conservation of Fish Species
Results of this study suggest that the following native fish species are secure within Crown

Land on the south coast because they are widespread and abundant: Galaxias occidentalis,
Bostockia porosa, Edelia vittata and Pseudogobius olorum.
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Nannatherina balstoni also seems secure though less abundant (63 recorded: about one for
every 50 Edelia). Pusey and Edward (1990) found about one Nannatherina for every nine
Edelia in a different set of wetlands, mostly temporary (seasonal) water bodies, in
D'Entrecasteaux National Park (their study: 189 individuals). It would be useful to extend
surveys to the east of Albany (at least to near Pallinup River) in order to complete an
assessment of the status of this species at lakes on Crown Land within its entire range.

Galaxias maculatus and Tandanus bostocki are known to be widespread and abundant
outside the study area in adjoining parts of south-western Australia (Allen 1982} and
therefore should be secure in the region even though only a few were found in the present
study. Atherinosoma wallacei and Favonogobius suppositus, though not widespread or
abundant in the wetlands surveyed, are known to occur widely in streams and estuaries of
the region and therefore presumably are also relatively secure (Allen 1982).

The three other native species, Galaxiella munda, Galaxiella nigrostriata and
Lepidogalaxias salamandroides, were not found to be widespread or abundant in the
present study or in earlier work by Edward er al. (in prep.) at the same wetlands,
However, they are known to be relatively abundant at least in some parts of the study area
(streams, temporary wetlands) including the eastern part of D'Entrecasteaux National Park
(Christensen 1982, Pusey and Edward 1990).

4.3 Factors Influencing Occurrence and Relative Abundance of Fishes

Observations from the present study (section 3.7) point to the conclusion that the number of
fish species in a wetland may be influenced by wetland area and variety of habitats.
Occurrence and relative abundance of fishes do not appear to be strongly or consistently
influenced by salinity in the 27 wetlands surveyed. The influence of exotic fish (Gambusia)
on occurrence and relative abundances of native fishes is not clear from the present study.
Wetlands that are highly isolated are likely to be devoid of fishes.

4.4 Potential Threats to Fishes

Mineral Sand Exploration and Mining The potential impact of possible sand-mining near
Quitjup, Jasper, Yeagarup and Maringup Lakes on waterbirds was addressed by
Jaensch (1992). The main concern for fishes would be possible contamination of
lake water by effluent from processing of mineral sands, especially at Maringup
and Jasper Lakes since they are highly important for fishes (section 3.5) and since
Maringup is intended to be managed as a biological reference area (Dept CALM
1987, section 9.8, Prescription 1.). However, the precise tolerances of the various
native species to contaminants probably is not well known.

Pollution  Pollution from sewage effluent and/or agricultural chemicals probably has
caused some nutrient enrichment at Owingup Swamp, Lake 12046, Lake Saide and
Lake Powell because parts of the catchments of those lakes are outside the reserve
system. Limited nutrient enrichment, at least in the short term, may cause some
organisms eaten by fish and thereby the fish to proliferate, but long term and
substantial enrichment is likely to radically alter wetland ecology to the detriment
of the native fishes. Fortunately, most of the other wetlands are currently isolated
from pollution sources because their catchments are entirely within conservation
reserves.

Exotic Fishes It may be significant that the two most widespread native species (Bostockia
porosa, Edelia vittata) were not recorded in autumn 1992 at Lake Powell where the
exotic Gambusia was abundant. It has been shown that Gambusia consume grazer
invertebrates (e.g. Daphnia) that control the growth of algae (McComb and Lake

14



1988, p. 139), Therefore an abundance of Gambusia may indirectly result in toxic
algal blooms that affect populations of native fishes.

Salmo species feed on the fry of native fishes (Allen 1982). They were not
recorded in the lakes surveyed, probably because most of the lakes are not
connected to well oxygenated streams which are apparently important for trout
survival (Coy 1979); therefore they may not be a threat to native fish in most
lakes. However, the redfin perch Perca fluviatilis probably would threaten native
perches (Bostockia, Edelia, Nannatherina) if it became established in the lakes,

4.5 Important Wetlands and their Protection

The ten wetlands ranked highly by species richness (Table 4) or diversity (Table 5), which
may therefore be considered the most important for fishes (section 3.5), are as follows

(listed from west to east):

Devil's Pool

Lake Jasper

Lake Wilson

Doggerup Lake
Maringup Lake

Lake East of Broke Inlet
Owingup Swamp

Boat Harbour Lake 1
Boat Harbour Lake 3
Reserve 12046 Lake

These ten wetlands support 11 of the 12 native fishes or all 12 if the record of Galaxiella
munda obtained by Edward er al. (in prep.) at Lake Jasper is included. They also include
five of the wetlands in which Nannatherina balstoni was recorded in autumn 1992,

Lake Jasper, Lake East of Broke Inlet and Owingup Swamp, were highly ranked both by
species and diversity and therefore are particularly important, They support eight of the 12
native fishes recorded in the study. The distinctiveness of Lake Jasper and Owingup Swamp
is further illustrated by their relatively low levels of similarity with other wetlands (Fig.

19).

Lake Jasper and Lake East of Broke Inlet and their catchments lie within D'Entrecasteaux
National Park and therefore are well protected (provided mining does not occur in the
Park). Owingup Swamp is protected by Quarram Nature Reserve but its catchment (the
Kent River basin) lies outside the reserve and appropriate land management practices
should be undertaken to protect that catchment from threats to fishes.

A wetland from Group E (Quitjup or Florence: Fig. 19) should be added to the ten listed
above (which include wetlands from Groups B and D) if a set of wetlands representative of
the fish fauna of the south coast is to be identified. Groups A and C are not represented in
the ten but are characterised by dominance of exotic Gambusia.
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5. RECOMMENDATIONS

1. The water quality of Owingup Swamp (a particularly important wetland for fishes) and
its major inflow (principally Kent River) should be monitored and land management that
will minimise or prevent deterioration of water quality should be promoted and practised in
the Kent River catchment.

2. Deterioration in the water quality of Lake Jasper (a particularly important wetland for
fishes) as a direct or indirect consequence of possible sand mining should be prevented.

3. Further surveys should be conducted at Boat Harbour Lake 3 and other lakes in
Quarram Nature Reserve to clarify the abundance and life cycle requirements of the
isolated population of Galaxias maculatus in that area.

4. CALM should prevent further introductions of Gambusia gffinis in south coast
wetlands, particularly the permanent lakes in conservation reserves (which are important
for conservation of endemic native fishes), and should investigate the possibility of
eradicating Gambusia where it currently occurs.
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APPENDIX 1

Datasheets, maps and photographs
for each wetland
surveyed in autumn 1992



W.A. Department of Conservation and Land Management

FISHES IN WETLANDS ON THE SOUTH COAST OF WESTERN AUSTRALIA

LAKE- Quinninu P

SUMMARY DATASHEET

Brook. , ,
oals Lat:_33°45 S, Long:  [{5°00 E
Land Status:  uoHun | eeuwin — Naturaliste. Nationad Fark,
Shire: Busseltan

CAIM Region/DistriCt: an_‘f’y‘d Forgs'f'// BMSSCHFDY\
Forestry Map (1:50 000): Buselon.

Date of Survey: _4[5/[92 Duration: overnightalf dagfull day.
Potential Habitats (Shelter) for Fish: rush/sedge (r) , thickets (f) .
logs (1) , banks (b) / ledse | weed (W) / ,
water <50 cm (s) / , water > 50 cm (d) \/

Wetland Salinity (ppt):

0-62.

(sur N Q&T&V‘)

% of Wetland M/Area Surveyed: 20

Boat used?

Capture Methods Used: baited traps /x » , dab-netting ./, spotlighting ,

Rotenone poison

Number obtained Habitats | Water Depths
Species Recorded caught | Rotenone| total found in found in
_ live catch (above) {cm)
* = gxglic species :
e
Totals .| species nil.

Comments (conditions/other fauna/management):

. Jm&?afeb and. {arﬁc nvertebvates  weve \ﬁf,ibﬁv] FfenH-Ful i Hae Feo[s.
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W.A. Department of Conservation and Land Management

FISHES IN WETLANDS ON THE SOUTH COAST OF WESTERN AUSTRALIA

Land Status:

SUMMARY DATASHEET
LAKE: Moses Rock Kd. Pool Lat: »%° 44 S, Long: (14° sa’ E
within Leeuwin—Natuvaliste  Nationad Park
CALM Region/District:  Centiral %V&‘:‘t’/ Busselton Shire: Busselton

Forestry Map (1:50 000): Busseltsn

Date of Survey:

4/5/92

H ¥

Duration:@alf day/full day.

Potential Habitats (Shelter) for Fish: rush/sedge (r) , thickets (1) ,
logs (1) , banks (b) \/_ledge , weed (w) y/ ,
water <50 cm (s) _/ , water >50 cm (d) / .

Wetland Salinity (ppt):

O 4l

% of Wetland Shore/Ar€a Surveyed: <. |0

(Wr ALl uﬁ,fﬂ,r')

Boat used?

Capture Methods Used: baited traps /x{ , dab-netting ./ , spotlighting ,

Rotenone poison

Number obtained Habitats | Water Depths
Species Recorded caught | Rotenone| total found in found in
. live catch (above) (cm)
+ = gxofic SPGL"G"’
EE R U IR N IR R
Totals | Species nol .

Comments (conditions/other fauna/management):

: 'l'mi]pofzs, ‘koonace and leeches wese \Hei(;«% F!enﬁ\ﬁwf (undev ’r‘orc“t‘am‘)
- Bide Lo Pied Cormerant ()
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W.A. Department of Conservation and Land Management
FISHES IN WETLANDS ON THE SOUTH COAST OF WESTERN AUSTRALIA
SUMMARY DATASHEET

LAKE: Devils Pool Lat: 34°01° S, Long: [I5°01 E
Land Status: ithin  Leeuwin- Natuvaliste Natonal Fark
CALM Region/District:  entral F’oresf’/ Busseltpn.  Shire: Auﬁus'm- Marﬁare,t £..

Forestry Map (1:50 000): Bom»«u,'p

Date of Survey: _5[5/q2 Duration; overnight/alf day/full day.
Potential Habitats (Shelter) for Fish: rush/sedge (r) / , thickets (t) ,
logs (1) , banks (b) / , weed (W) / ,
water <50 cm (s) / , water > 50 cm (d) v )

Wetland Salinity (ppt):  (0.54  (suher wsfer )

% of Wetland Shore/ éﬁﬁa Surveyed: 47 "pﬂdﬂw(s ;K’E"%“ Boat used?
Capture Methods Used: baited traps / x & , dab-netting ./, spotlighting ,
Rotenone poison

Number obtained Habitats | Water Depths
Species Recorded caught | Rotenone| total found in found in
live catch (above) (cm)
* = exgtic spez.iezs

Atherinosoma _wallacei - | VF__\ @ | _ 3 s | €20
an_vnegefz"_ué sagposifus _ | 4 _ | (2 _ | _ U__|_srbd__| 40-50"
Pseedombing dorwm _ _ | VT | S _ | 2L |_nbsd | <% __
Totals 3 species 43 Fa 50

Comments (conditions/other fauna/management):

.Mﬂ(inom T-T4 -F»m a M i e nou e oﬁ Ho M{F&v gm[g.t WLF)
- K paobins  were w4 mh‘@w{ i 34 sfM[(gwg Ued W*F&"O—-W coldd  have
= m@ M..Mffﬂ)m (e effurt.

+becds: Must. Guebe &) | Eur. Got (1) | Spotless Crake (24).




TS

3 DEVILS POOL CS/5/42>

i) Tall
o] Sedges

‘J Astartea
4} Thicket

T4
(:} over Heath

Marri lLow

Q/‘ Woodland

‘o - -}Heath

Coastal

Peppermint Low Woodland

Cetenone on outte gheve .. sek in Ha
NtrEw  Pringe a@ TS wheve waker s
ekl [%%M%&m 50 (wn bt beconing
dcha.( -tmmec{éa,{'&@a, of@s[w*{’ {;W M

_ . cliff (akele 2 2, Fvenoachins
s sutflow cheam was Pﬂwmﬂ sm(j. & L i 2 ?seafoglgﬁ,,
: wakerline similer 4o 4/f1!4[ 5 Le. [ strea T .

et

fringt etakion  waa
&m{‘ﬂﬁ n:"&j Mf:ﬁ tnundated

(D) = fmﬂ»;hj site

l!l==é3knww site.

del fyedin, bwk&

here ek feok  _ gi
st of The Rotereve

aumﬂ ;auﬁb_uMA outflow
il (3 Bedugbivs)

Dopf of wales * 20-SOcum

Dab—neﬁ»ﬂ o weutle of
Gukﬁ&m: %btau&'feﬂﬁaﬂ [+
suall Mbecinosoma from 2
stk thove . Preudogobius
3erl aﬁaudauf'fﬁféi;;a;
P"ﬂ“""‘\‘”& bees ak (D Thes wane ua wuler 40-S0 wu d&f; and b(:&QM
4 fﬁggtggg@ﬁﬁé__ (in He 4 easteramont’ +flf5j)

0
L

IQO 290 metres




W.A. Department of Conservation and Land Management
FISHES IN WETLANDS ON THE SOUTH COAST OF WESTERN AUSTRALIA
SUMMARY DATASHEET

LAKE: Lake Davies Lat: 34° |3 S, Long: 115°02 E
Land Status: _ithine | eeuuan— Naturaliste Nahonal TFark

CALM Region/District:  (Centval For%f'/ Russeton.  Shire: Avausta- Mavgaret K.
Forestry Map (1:50 000): Bomw,? v N

Date of Survey: 5[5/ a7 Duration: overnigh/full day.
Potential Habitats (Shelter) for Fish: rush/sedge (r) / , thickets (t) ,
logs (1) , banks (b) , weed (W) / ,
water <50 cm (s) , water > 50 cm (d) 4 .

Wetland Salinity (ppt): [ 43 {(sufuee wster)
Al - 7 Foterone 9
% _of Wetland Shore/Azéa Surveyed: fitheds = 7%, = 4 7 Boat used?

Capture Methods Used: baited traps /x{ , dab-netting /, spotlighting ,
Rotenone poison

Number obtained Habitats | Water Depths
Species Recorded caught | Rotenone| total found in found in
live catch {(above) (cm)
+ = exctic ;Pe/,izs
Beudegdivs doona ___ | 2| 1T | F Jewed | 0-100
Totals | species b2 | F 743

Comments (conditions/other fauna/management):
. akwgmw%wgmaﬂﬁzcﬂ.ﬂw}wv{%% f’{mHF“’Q”L%"“
oy dhllos and many wort oddd hawe beas dob- wetted it Lee efforc.
Bords: Ewr. Lock (5), Thcifr Back Duck @), hust. Grehe (&),
Weter depils (as om quuse) was -08 (= 408w 7).
Faluemonetes %Cwim?s were apundant
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W.A. Department of Conservation and Land Management
FISHES IN WETLANDS ON THE SOUTH COAST OF WESTERN AUSTRALIA
SUMMARY DATASHEET

LAKE: _Quitjup L ake Lat: 4°23° S, Long: 115°35  E
Land Status: LmMMy\, D' Entrecasteaux  Nabional Fark

CALM Region/District: _Contad Fofcs{‘/ Nannup Shire: Namuuf?
Forestry Map (1:50 000): \'J},s[ber

Date of Survey: 24 -25/¢[92. _ Duration: Gvernight(Faif day/full day.
Potential Habitats (Shelter) for Fish: rush/sedge (r) / , thickets (t) ,

logs () v~ banks (b) ,weed (W)

water <50 cm (s) v/ , water >50 cm (d)
Wetland Salinit C D25 (ue water)
% of Wetland Shore/éﬁfa Surveyed: At =1ty ﬂ"*‘“""‘ Boat used?
Capture Methods Used: baited traps y/x &, dab—nettmg , spotlighting ,

Rotenone poison /

Number obtained Habitats | Water Depths
Species Recorded caught | Rotenone| total found in found in
live catch (above) (cm)
+ = e_mhc strx,oia.s—

52&161‘5.;6_ 1‘20£0_5_“L.__ ......,,,._;.L____.._.....[_E_ _..<__!§ .___r\_;g-z..s.../.f(m_.,,__f'_.é_o____
Edelia_vittata____ _|_45__ 20 | 63 |r bt d | =60
_Né_“m'f.i"&”ﬁ*—_!i*[i*‘it\"__ S 0 T B I S _)_Zf_s_f_o{____ _f-_é_Q —
Totals 3 species 51 35 g6
Comments (conditions/other fauna/management):
R P [on \ﬁbﬂm GEMAL. fous o? Cm Gaaie éltl/ .Fm.\%w& mmrs Eﬁm;gd
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Photo 1. Quitjup Lake, 25/4/92; fringing tall sedges were
inhabited by Nannatherina balstoni.

Photo 2. Marron were abundant at Lake Wilson, 22-23/4/92.



W.A. Department of Conservation and Land Management
FISHES IN WETLANDS ON THE SOUTH COAST OF WESTERN AUSTRALIA
SUMMARY DATASHEET
[15° 4

S, Long: E

LAKE: Lake Jasper Lat: 34°34
Land Status: _uritlin D Entrecastzanx NaHonal Fark

CALM Region/District:  Centrad Eresw‘"/ Naymulp
Forestry Map (1:50 000): \Tasper

Shire:

Na hAup

Date of Survey: ,23-724/ 4/ 12, Duration:@alf day

Potential Habitats (Shelter) for Fish: rush/sedge (r) / , thickets (t)
logs (1) / , banks (b) / , weed (w) / ,
water <50 cm (s) / , water >50 cm (d) :
Wetland Salinity (pp)i _0.2] (swhes osfer)
% of Wetland Shore//@fé‘é Surveved: Alyds= | 1, r"%f Boat used? \/

Capture Methods Used: baited traps /x6 , dab-netting / spotlighting /',

CXY]
=<

Rotenone poison /
Number obtained Habitats | Water Depths
Species Recorded caught | Rotenone; total found in found in
live catch (above) (cm)
#* = e,xoﬁc spzé'w.s

Cralaxias ocidentalis _ | ot | 36 | 240 | b, w, s, dl. o-1o0t
Bestockia_ poresa_ _ . _ _ __e__ 8 8 _ | __. R 0-50_ ___
Edeleo vittata ___ _ &l | 10§ A3/ | | Oz50
Favonogobius sappositus _ | _ I/ W A __rbbwd | >50_ ____
Beodogobine_clorum | _ S_ LS .8 _ _wne | =30 ____
Totals 5 species 230 159 489

Comments (conditions/other fauna/management):
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W.A. Department of Conservation and Land Management
FISHES IN WETLANDS ON THE SOUTH COAST OF WESTERN AUSTRALIA
SUMMARY DATASHEET

LAKE: Lake Wilson Lat: 34224’ S, Long: 115°43  E
Land Status: within D Entrecastzanx Nabkional Fark

CALM Region/District:  Centrad Forest / Nannup Shire: Nannu,?

Forestry Map (1:50 000): \Tas?edr ’ ‘

Date of Survey: 22—23/4/‘1’2 Durationfull day.

Potential Habitats (Shelter) for Fish: rush/sedge (r) , thickets (t) ,
logs (1) / , banks (b) / J"‘ht "';ffk, weed (w) ,
water <50 cm (s) v , water >50 c¢m (d) v X

Wetland Salinity (ppt); __0.21  (surbr weier)

% of Wetland Shore/Ar€a Surveyed: ;}waj / é_ffﬁ?" f Boat used?

Capture Methods Used: baited traps /' x3 , dab-netting , spotlighting ,
Rotenone poison

Number obtained Habitats | Water Depths
Species Recorded caught | Rotenone| total found in found in
| live catch (above) {cm)
+* = gxotic spe!z"a‘:
Tandanus bostocki _ _ _ | ¢ | _8____ 8 . Lbs 130 ______
Bostockia porosa_ __ _ | _ ¢__| 95 | _° 95 | Lbys | 040 ___
Edelia vittata ____ _ | _50__| 6% U4 | wnLbs | O-40___
Totals % species 50 165 215

Comments (conditions/other fauna/management):

- ke wns fewq» Ham om l4/!l]ﬁf . bug qf Fussocks oﬁ L earpis o 2, osed
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L Bide:  Lidle Fied Cormevant.



T i oo (an-zsfa 1)

8 LAKE SMITH

271 Tall

L TS,
3{59’ Sedges
o o o Agonis floribunda Heath
0?‘330 over Tall Sedges
Cedar Dense ’ﬂméﬁ “n?ﬁ
it CF R g
T Low Forest
3050 om ‘{&F
W) Paperbark e 15 (
E}quf Low Woodland m&@_} 0""‘&/9"“[
mf‘gd iV
- o+ 4 Beaufortia Aéw FF
+ +
+ .
-~ & Heath &Aq/({: 50
{32;%5- Beaufortia Heath
E}Lﬁhff Paperbark—-Jarrah Low Woodland

¢
JC

.
v, x
Jarrah Low Woodland \q\ﬁ‘ i

over Heath

%
)

Bullich Low Woodland

over Heath

NGO DB

ki

Bl drap <ite

= thnanz site. . Lo

Nofe :  respomse o@-{sz[ué% Reterene abter seliing b wad
4 (5 winares @ Bt Eddlia, (gt @ +30 ),
+ 30 mmdes vt MC‘“‘“@‘&‘“E@”D)
Few {iﬂﬁ seein

bt in
F1207 minukes

0.5 1.0 1.5 2.0 km

o
%

Tandanis . Cﬁé‘é’g{ﬂmﬁ equ‘ a:aami a 60 muwwdes

ﬂ&ewm«z wits sk b water C%“4{)cmucﬁuf

a{’- CF whoe Haw wee Ponhy OF
puttly-exposed bases o e Yussock-
Lepto canpus o .. Obtuined A2 Bostorkoa
v wwe lavge ones (H Eddix and 8

afeer sekting e Q.)



W.A. Department of Conservation and Land Management

FISHES IN WETLANDS ON THE SOUTH COAST OF WESTERN AUSTRALIA

SUMMARY DATASHEET

LAKE: Lake Smith Lat: 34° 20 S, Long: _[15°43' E
Land Status:  paHain D Entre casteaux National Fark
CALM Region/District:  Candval Fovest ’/ Na.mnoq".? Shire: Nmanu,rp
Forest 1:50 000): J‘M,iper
Date of Survey: .2.?:.23/4/41 Duration;/6vernight full day.
Potential Habitats (Shelter) for Fish: rush/sedge (1) , thickets (t) ,

logs () , banks (b) , weed (w) ,

water <50 cm (s) / , water >50 cm (d) / .
Wetland Salinity (ppt): ~ QAF  (swhor wcter)
% of Wetland Shore/Area Surveyed: A ods =301 - 5 % Boat used?
Capture Methods Used: baited traps ,/ , dab-netting /' , spotlighting ,

Rotenone poison /

Number obtained Habitats | Water Depths
Species Recorded caught | Rotenone| total found in found in
_ live catch (above) (cm)
+# = gygtic gF:aoEa,‘-

Bosfockia, povosa_ _ _ _ | _ ¢ M er_ | L0z30
Edelia vithate | M2 | 35 _ | 14F | s dv | 0-50 ___
Naseabecina_belstent | 2 |\ & | _ L e Xo . A
Totals 3 species 14 A4 (6%

Comments (conditions/other fauna/management):
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W.A. Department of Conservation and Land Management

FISHES IN WETLANDS ON THE SOUTH COAST OF WESTERN AUSTRALIA

SUMMARY DATASHEET

LAKE: ,iaaamp Lake Lat; 34°32 S, Long: 115°4% E
Land Status: v m«%m State Forvest ( Charley Block ).
CALM Region/District:  Sowuthern Forzsf/ Pembevion. Shire: Manum.p
Forestry Map (1:50 000): Warren
Date of Survey: 06-7 / ‘5,/ 2. Duration© 1@9 full day.
Potential Habitats (Shelter) for Fish: rush/sedge (r} / , thickets (t) ,

logs (1) / , banks (b) / , weed (w)

water <50 c¢m (5) \/ , water >50 ¢m (d) N4
Wetland Salinity (ppt): _ O-(D (surface water )
% of Wetland Shore/Aae// Surveyed: oo =A% Qdi 7 Boat used?
Capture Methods Used baited traps ,/x 6 , dab-netting \/ ___, spotlighting /

Rotenone poison ./

Number obtained Habitats | Water Depths
Species Recorded caught | Rotenone| total found in found in
, live catch (above) (cm)
+* = gxotic spzm‘as
Gdaxias occidentalis _ _ | _ L@ b ks | 40 ______

Bostockia, povesa . _ _ | Ao 3_ | rtbsd | 10-100°
Edeba vittte ___ _ | 16| 5 _____ 2__|_r¢bsd | 10-100T
Gambusia_affinis __ _ || n__L_@_ ____ i rs_ U530 _____
Totals 4 species 30 A LA

Comments (conditions/other fauna/management):

-leM wﬁtu&w«é— W%l@tl/ﬂf
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W.A. Department of Conservation and Land Management
FISHES IN WETLANDS ON THE SOUTH COAST OF WESTERN AUSTRALIA

SUMMARY DATASHEET

LAKE: Naenup Swamp  Lat 34°32' S, Long: (/552" E
Land Status: sthin State Forest 4 Gkufe%{ Block )
CALM Region/District:  Spafhern, F'wes“f‘/ Pemberton. Shire: Manv,r'r'mxf
Forestry Map (1:50 000): (Wajren

Date of Survey: é~7/5/°]2, Duration 11 day.

Potential Habitats (Shelter) for Fish: rush/sedge (r) / , thickets (1)
logs (1) , banks (b} , weed (w) ,
water <50 cm (s) , water >50 cm (d) v/ .

Wetland Salinity (ppt): 0. 10 (surface weter ) Coterone

% of Wetland Shore/@&@a Surveyed: ;ﬁf.tgodsﬁ <2% . =/ % Boat used?

Capture Methods Used: baited traps /x 4 , dab-netting ./, spotlighting ,

»

Rotenone poison
Number obtained Habitats | Water Depths
Species Recorded caught | Rotenone total found in found in
_ live catch (above)} {cm)
+ = gygtic sf;ez-ie'&
e
Totals i species il

Comments (conditions/other fauna/management):

©unter 4t last 5D en lower than en 17fi2fa1.

s lefe sumighe had 25 js’\/jf.es Cherrr sp. Tha wf‘mm»j
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W.A. Department of Conservation and Land Management
FISHES IN WETLANDS ON THE SOUTH COAST OF WESTERN AUSTRALIA

SUMMARY DATASHEET

neay

LAKE: Un-named Lake ™% 24032 E

S, Long: 115°52'

Land Status:  joithin Stafe Fovest Clwr!w Block ).
CALM Region/District:  Seuthern Fevest / Fembe vTon  Shire: Manjimup
Forest 1:50 000): Wavven )
Date of Survey: 6-7/5/92. _ Duration: ghythalf day/full day.
Potential Habitats (Shelter) for Fish: rush/sedge (r) , thickets (t) ,

logs () v, banks (b) ,weed (w)

water <50 cm (s) v , water >50 cm (d)
Wetland Salinity (ppt): .14 (mr)fm water ) Coterone
% of Wetland Shore/Aféa Surveyed: A= 2%. =< 1% Boat used?
Capture Methods Used baited traps /x4 , dab-netting /_, spotlighting |

Rotenone poison /

Number obtained Habitats | Water Depths
Species Recorded caught | Rotenone| total found in found in
‘ live catch (above) (cm)
* = gxotic species

Calagins oedentalis _ _ |~ F _ | P F_|nle | Zo-40
Edelia vittata _ __ | At _ | 10 _ 1 5F__ntis___ | ( 0-40_ __ .
Totals species 54 10 L4

Comments (conditions/other fauna/management):
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W.A. Department of Conservation and Land Management

FISHES IN WETLANDS ON THE SOUTH COAST OF WESTERN AUSTRALIA

LAKE: Warren R. Oxbow

SUMMARY DATASHEET

Lat: A4° 34 S, Long: 115°55 E

Land Status: _aithin _State Forest ( Donbakup Block ).
CALM Region/District:  Soythern szs-tf// Pomberton. Shire: Mané{mm?
FOI’CStI}f Mag { 1:50 000! Wm,«yzn,
Date of Survey: 7 / S‘/ 92, Duration: overnightfull day.
Potential Habitats (Shelter) for Fish: rush/sedge (r) , thickets (t) ,

logs (1) , banks (b) , weed (w) ,

water <50 cm (s) / , water >50 cm (d) .
Wetland Salinit t:  0-59 (sucbacs water) -

Hotrf

% of Wetland Shore/A#€a Surveyed: ﬁﬂmdﬁéi'%, = | %:A Boat used?
Capture Methods Used: baited traps ,/x 4 , dab-netting / , spotlighting ,

Rotenone poison /

Number obtained Habitats | Water Depths
Species Recorded caught | Rotenone | total found in found in
‘ live catch (above) (cm)
# = gxotic sf;e,&ie,é—
_B@fgcgia_%_pgyo_g& ______ $ L3 o, _.___._’Q_(."_‘).I—s——_ <S50 __ __
Edelia_vittata |13 __| 3 _ | 44 | Rws d__| 0100 ____
Grambusia_offinis | _ S__|L_@___S__ALs_____ <50 ____
Totals 2 species 28 24 &2,
Comments (condit'g)ons/othcr fauna/management):
HJOca
- wthy QQML%W o f7/!2-/4( 3 Mtfﬂ ghoves exposed at W eud of weHamdd
; Glmba,?_g,___ Wiere Wnb% P(MHM w XC\A,QLM,W hoary- RIS wlﬂuzrmd Hyeye
i Yo avss whowe Polmone was sck bak mene wene obbained Rotenonue- .
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W.A. Department of Conservation and Land Management
FISHES IN WETLANDS ON THE SOUTH COAST OF WESTERN AUSTRALIA
SUMMARY DATASHEET

LAKE: Dogaqerup Lake Lat: 34°43’ S, Long: [14° 04 E
L} ¥
Land Status:v wntnin D Entrecasteaux Nabomaf Fark

CALM Region/District:  Southem Forest / Pemberton  Shire: Manjimup
Forestry Map (1:50 000): Norfka&{{.{g

Date of Survey: 7~—‘8/S/‘TZ Duration:full day.

Potential Habitats (Shelter) for Fish: rush/sedge (r) , thickets (t) ,
logs (1) , banks (b) , weed (w) ,
water <50 cm (s) , water >50 cm (d) / .
Wetland Salinity (ppt):  O.1! (surlace water)
alf Rotenone
% of Wetland Shore/Aréa Surveyed: metwds = 7. = | 7. Boat used?

Capture Methods Used: baited traps /x5, dab-netting ~ __, spotlighting ,
Rotenone poison /

Number obtained Habitats | Water Depths
Species Recorded caught | Rotenone| total found in found in
_ live catch {(above) (cm)
# = exgtic spy.ias f

Galaxitlla viarosteiata _ | _ _ N o 0 jrts | - <30 ____
ﬁn_]a_xigs_“o_gcj_dg,@r&[js _____ 7:._ - _JC_D______ T_rn ‘l-'_s_l.‘*____ Q:&O_ —_——
Lepidogalavias_salamandroides,  F | L | A _nbs____ | <20 ____
Bostockia poresa _ _ _ | _ N 2 _ | S _dvnbEs____|0=50 ____
Edelen_vittata | 205 | 24 _ | A3 rtbs 4 | 0-80
Nannathering balstoni _ | 11| & | | M__ebs_ ___L <30 ____
Totals [/ species 238 34 2F4-

Comments (conditions/other fauna/management): wfn%{:dml ;ﬁj G o;z,o%..? Mii{:z./ﬂ)
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fa.o,ar PO f(bw aﬁ— Hlese f’”"“’ o He  werand Ml &xcar(' Cralaxies  wee fn%a% cﬁtd\
@QEAA‘W dhivined o W~S&l"fﬂf5 at Mg,ﬂg& Xeaf,af-/a/u_.
Cobxidla. had botd black and wlhite fouﬁ«;a‘ud«'vw@ Stripes and reddint talls
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Photo 3. Swampy parts of Doggerup Lake, 8/5/92; habitat for
Lepidogalaxias salamandroides and Galaxiella nigrostriata.

Photo 4. Specimen of Lepidogalaxias salamandroides freshly
obtained from Doggerup Lake, 8/5/92. Note the distinctive fin
structure. (Label length = 102 mm.)



W.A. Department of Conservation and Land Management

FISHES IN WETLANDS ON THE SOUTH COAST OF WESTERN AUSTRALIA

SUMMARY DATASHEET
LAKE: Lake Sa muc.l Lat: 34° 44 S, Long: 11&° 04
Land Status:  within D Entrecasteaux Nahonal Fark
CALM Region/District:  Seutarn Fosest/ Pewbertsn  Shire: Manjimup
1 F

Forestry Map (1:50 000): J\_Iwﬂ\(,a.;f}?e v
Date of Survey: 8'/ S,/ 92 Duration: overnigh@/ﬁlll day.
Potential Habitats (Shelter) for Fish: rush/sedge (r) / , thickets (t) ,

logs (1) , banks (b) , weed (w) ,

water <50 cm (s) , water > 50 ¢m (d)
Wetland Salinity (ppt):  O.0F  (surhac octer) .

engl

% of Wetland Shore/@&é’a Surveyed: ﬂ}ﬁo&s“ 4%, . =<2.9Boat used?
Capture Methods Used: baited traps /x &, dab-netting / __, spotlighting ,

Rotenone poison _y/

Number obtained Habitats | Water Depths
Species Recorded caught | Rotenone | total found in found in
_ live catch (above) {cm)
#* = gxgtic spez,'ws-

brlaxiela wunda | ¢ _ |t b _ws_____ 20 __
Bostockia porosa_ __ | g_ L oL_o_ b _ns____ 1% ___
Edelia_wittate | 22N W S 62 ns_____| 3040
Totals % species Al 3 64

Comments {conditions/other fauna/management):

ik el Gl o 1B[12]A0 5 srean. g in steadily .
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Photos 5 & 6. South-western part of Lake Samuel, looking
south, 8/5/92. Galaxiella munda was recorded in this lake.



W.A. Department of Conservation and Land Management

FISHES IN WETLANDS ON THE SOUTH COAST OF WESTERN AUSTRALIA

SUMMARY DATASHEET

LAKE: Lake Florence Lat: 34° 44 S, Long: _}16’ 06’ E
Land Status: pithin D) Entrecasteaux  National Park
CALM Region/District: Seuthern Fovest/ Pewberfon  Shire: Manjinmap
Forestry Map (1:50 000): Nmﬂpb;{f?a v
Date of Survey: 7-8 / g jﬁ,?_ Durationli day.
Potential Habitats (Shelter) for Fish: rush/sedge (r) / , thickets (t) ,

logs (1) / , banks (b) / , weed (w) ,

water <50 cm (s) , water > 50 cm (d) \/ .
Wetland Salinity (ppt): -8 (surbpcs weter) o

ll tenond

% of Wetland Shore/éﬁe’é Surveyed: feHeds™ 105, = 3% Boat used?
Capturg Methods Used: baited traps ~ _, dab-netting v/, spotlighting //

Rotenone poison

Number obtained Habitats | Water Depths
Species Recorded caught | Rotenone| total found in found in
_ live catch (above) (cm)

#* = pxghic sPe,&ie‘,
Bostockio_porosa __ _ _ | S NS 2_ st 0-30___ __
Edelia vitbate ____ _ | ¢ _ |16 | ] 6___okbs o4
Nagnatheriva_balctori | 2 __| D _ | - 2ons_____|S ..
Totals 3 species 2 % 20

Comments (conditions/other fauna/management):
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W.A. Department of Conservation and Land Management

FISHES IN WETLANDS ON THE SOUTH COAST OF WESTERN AUSTRALIA

SUMMARY DATASHEET
LAKE: Gardner R. Lake  1at 34°50° S, Long: 116°06 E
Land Status:  within N Entrecasteaux. Nakional Tark
CALM RegIOH/DIStI‘ICL Seouthern. Forest / Femberten  Shire Mm\,};mu?
Forest 1:50 000): Byoke Tilet
Date of Survey: _3-4/4/42. __ Duration(overnighi(fialf day/full day.
Potential Habitats (Shelter) for Fish: rush/sedge (r) / , thickets (t) ,
logs () / ,banks(b) = weed(w)
water <50 cm (s) Vv, water >50 cm (d)\{
Wetland Salinity {ppt): D-40 (sw face wafer ) Cotevone
% of Wetland Shore/Area Surveyed: mws & = 2 TBoat used? \/
Capture Methods Used: baited traps v~ , dab-netting /', spotlighting ,
Rotenone poison
Number obtained Habitats | Water Depths
Species Recorded caught | Rotenone| total found in found in
live catch (above) (cm)
* = gxotic spesies
bplaviella sp. . _ |__ ___| _ ¢__ 1. Lo s oL B0 __
Bosteckig. gorosa __ _|_ @ _ | _6___|__ e __nds ___ 0-% ____
Eeka wittate, ___ _|_AL_ | Fe 1 A7 o ds | 0-30 ____
Nannatherina_balstos | 2 | _ & __|__ 4_Jnhs ___|0-20
Totals (| species 24 4 (08
CACLAA Wk ,«1 He T“j“‘fj Trnck. = £l

Comments (conditions/other fauna/management): d"d bet track varew (winter wet ).
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W.A, Department of Conservation and Land Management

FISHES IN WETLANDS ON THE SOUTH COAST OF WESTERN AUSTRALIA

LAKE: Marinqup

SUMMARY DATASHEET

Lake

34° 50

et 12

Lat: S, Long:
Land Status: m{’rhi: lb’Entmmsha,ux National Fark
CALM Region/District:  Sputhem F{prggf—l/ Pemberton  Shire: Manjimup
Forest 1:50 000): Broke Tnlet )

Date of Survey: 2- 2/ 4‘/ 92

logs (1) / , banks (b) , weed (w) ,
water <50 c¢m (s) , water >50 cm (d) / .
Wetland Salinity (ppt): Q.26 (surlacs water)
% of Wetland Shore/Area Surveyed: ﬂmk =27 - lmzf Boat used? /

Duration: / half day(full day>

Potential Habitats (Shelter) for Fish: rush/sedge (r) / , thickets (t)

E

Capture Methods Used: baited traps /x & , dab-netting o/, spotlighting o/,
Rotenone poison /

Number obtained Habitats | Water Depths
Species Recorded caught | Rotenone| total foundin ; found in
' live catch {above) i (cm)

* = puotic Wb‘- i
Galaxias_occidertalis_ | G & _ | _ 3 4_ nls____| 0-SO ____
Bostockia._povesa _ _ _ | P _ | A8 _ |_“ 48 | rnks____ | o040
_Edeba vittata _ _ _ _ | 635 | 226 _ | q#_ | nd w, s, 4 | O-100T
Nawatheriva_balstont __{_ & __| _ 2% _ |- 25 nAs_____0-40 ___
_Athecinosoma wallaei_ | 2 | @ _ | _ 3_ns Lo 20 _____
_FPoeudogobius olorum @ | A | _ 1 ntsw__| 0-40____
Totals  / species L4l Ny 1068

- Birdst ce L3 o
Comments {conditions/other fauna/management); map:
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Photo 7. Giant tree stumps below the water surface at
Maringup Lake, 3/4/92, provided shelter for fishes.

Photo 8. Large marron Cherax tenuinamus were found at several
wetlands, including Maringup Lake (2/4/92), in fish traps left
overnight.
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Photo 9. Some of the 23 Nannatherina balstoni recorded at

Maringup Lake, 2/4/92, soon after capture. (Lid outer diameter
= 200 mm).

Photo 10. Some of the 48 Bostockia porosa obtained at
Maringup Lake, 2-3/4/92. (Lid outer diameter = 200 mm).



W.A. Department of Conservation and Land Management
FISHES IN WETLANDS ON THE SOUTH COAST OF WESTERN AUSTRALIA
SUMMARY DATASHEET

LAKE: East of Broke Tner 1a: 34257
Land Status: athin D' Entrecasteaux National Fark
CALM Region/District:  Seuthern Ferest/ Walpele
Forestry Map (1:50 000): u}aﬂ?o[e

S, Long: 116" 22 E

Shire:

Mapiimup
J ¥

Date of Survey: 24 / 92, Duration: overnighfull day.
Potential Habitats (Shelter) for Fish: rush/sedge (r) / , thickets (t)
logs (1) , banks (b) , weed (w) ,
water <50 cm (s) , water >50 cm (d)
Wetland Salinity (ppt): _[- 1] (surbacs weer)
% of Wetland ShéfafArcpSurveyed: abext 40 % Boat used?
Capture Methods Used: baited traps _, dab-netting ~/ , spotlighting _,

Rotenone poison

Number obtained Habitats | Water Depths
Species Recorded caught | Rotenone| total found in found in
' live catch (above) {cm)
+ = gxotic spuiaé-

Grlesidla wigrostrialx | o RO _/__ - S AR I o151 [ BEN
Grlaxias_owidentalie | _ N Y- SO N AU NS N o-lo _ _ _ _
Bmo_kzgmoza____w,_;-?Q____?“_ﬂmuzz_@____s,cc ______ 010 _ _ __
Clelia_vittwx_ ___ _ | 18 __| jwed | 1€ | o | 0-10____
Nasnatherng. bddstoni |3 _ /i ﬂﬂﬂﬂﬂﬂ = NS A N <5 ____
Totals 5 species 45 — 45

Comments (conditions/other fauna/management):

» wilamd reduced o pod wo meve thaw [0om dep whh wide beads tround
©fwo gmall uwps %M%ﬂi%“ lw{afwcmcﬁ water i Hene ond

Hoare the MM“-G MW%U 3 Nanatherina, | 4 Bestockia , | Galexiella .
'A,[(u!‘to(-{-v“sk ere. n ohon Lmber

L pubskrbe was very fine Sl Cblad) with

coall Gkes were dbtrind

i

6444’\5! W"\M ’M '

Ha dab- ret™ Hovougds Hhe sediment/ Liker ot
secumidaked makerial (€ gockly)

PN oﬁ Great Lormevmtt and. keenac W.Mavuj Hrecka o?_ hws?hwwﬁjii,k



17 BROKE INLET LAKE (,,2/4—/4;L>

?umha—»educe&’roapmauf%WCmdwr +++**+* "+**
Wwwbﬂam&bﬂa& suloshate ums ++ 3 -1*334’
~€€nx_ Wade. «ile [ Liter oves W&l gatnd . 3+ . R R o .
E o= small dussocks of TS . BT RN
Tall . Busn veginlis Al in o s omoob wmier T e g
Sedges | dgminanct ol Namnatherton Jound ol e A
fi. pus | Gt L&
Cedar Dense <overdl Bostockia | + s ey S __:. .
Low Forest ¥ + - -
+ + + * +
Banksia No HRotenene used hone because. of W{—i}& woeker_ i [/
Low Woodland for exemive Wl of dah. Wake too gllow for traps . ar-line 2[442 .
Beaufortia M {:ﬁf{ﬂ\ afoi‘nmw{ st o dab-wnet v ‘f'%m-k
Heath

qyidd% me e %4%7 lake -bed 3qbuqyd3
%wk 4‘0,7’66‘ waker avea waa ceveved thin way
Ceputk = Edelia x 1% (ol small), Bostockin o 0.5 1.0 km
x 2o (all swell), Nonnathirina x 3, " ’ '

z_k‘%ﬁét*j_m x 3




W.A. Department of Conservation and Land Management

FISHES IN WETLANDS ON THE SOUTH COAST OF WESTERN AUSTRALIA

SUMMARY DATASHEET

LAKE: OW'MHP SW“MP Lat: 35°00' S, Long: 117 04 E
Land Status: m%m Quarrum Na’ruxa Keseyve.

CALM Region/District:  Seuth Coasi'/ Albany Shire: Depmark

Forestry Map (1:50 000): Denmark.

Date of Survey: 20/3 / 92 Duration: overnight/half da
Potential Habitats (Shelter) for Fish: rush/sedge (r) , thickets (t) ,
logs (1) , banks (b) / ks | weed (w) ,
water <50 cm (s) / , water >50 cm (d) / .
Wetland Salinity (ppty: _[- 80 (sucface woater)
% of Wetland Shore/Area Surveyed: ﬂws o7, gﬂgn;nﬁoat used?

Capture Methods Used: baited traps ,/ , dab-netting \/ __, spotlighting ,

Rotenone poison "
Number obtained Habitats | Water Depths

Species Recorded caught | Rotenone| total found in found in

live catch (above) (cm)

+ = exotic species

Gralaxiella wigrostriata _ @ Ly | <40
Galasias_occidentalis_ _ | D | 4____ A N SO <40 __
Bestockia. borosa. _ _ . |_ ¢ ___ S 17__|ns L <20 ____
Edelia_vittatn | o | 122 | 182 | ns | <30 ____
Nanpathering belstori _ |_ ¢ _ | 6 _ | _ 6 _ | ns _____|_ <30
Atheyinosoma_wallagei_ |62 | 14 _ | F_ | rs_____| 30-40 __ __
Favonogobius sepposites | P _ | _6__ | _ &__.ns_____|L <30_____
Pseudaqofatus olovum q ¢ 4 rs < 40
Totals & species |34 170 304 Mﬁouwmw (car. .22 )

Bods : e sk pn .

Comments (conditions/other fauna/management):
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Q&MMMM}.’M‘S %M@MWW?W;AFWJW%&
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Photo 11. A bed of Typha in shallows at Owingup Swamp,
20/3/92. Six species including Nannatherina balstoni were
found at this site ; eight species were recorded at the Swamp.

Photo 12. Some of the Edelia vittata and other species
obtained at Owingup Swamp.



W.A. Department of Conservation and Land Management

FISHES IN WETLANDS ON THE SOUTH COAST OF WESTERN AUSTRALIA

SUMMARY DATASHEET
LAKE: BOﬂf Harbour L 1 Lat: 3;5"0{f S, Long: l[7°OS' E
Land Status: nithin Qmw-am Natuve. Kesevve
CALM Region/District:  South Coasi'/ Albam Shire: Depmavk

Forestry Map (1:50 000): benmark.

Date of Survey: 50 I/4/42 DurationCovernightfhalf day/full day.

Potential Habitats iShe ter) for Fish: rush/sedge (r) / , thickets (t)
logs (1) , banks (b) , weed (w) ,
water <50 cm (s) , water >50cem(d) 7 .

Wetland Salinity (ppt): | {1 (surface water) .
% _of Wetland Shore/é&({a Surveyed: ,;"fh{ob:oz%. ={% Boat used? \/

Capture Methods Used: baited traps \/x 3 , dab-netting , / , spotlighting ,

Rotenone poison /
Number obtained Habitats | Water Depths
Species Recorded caught | Rotenone| total found in found in
_ live catch {above) (cm)
+# = gxgtic spem'as

Galasins pcedentalis 1 _ | _ 3F. - 38 s _____| - <50 _ ___
Bostockia. porosa __ _ | ¢ __l_ S 2 N - <40 _ ___
Edbia_vittats | Y S B v N BT i SN I S I <40 ____
Nanrdtheca balstori _ _ |_ ¢ _ | _F__ j__ t_ons |- <40 ____
Preudogobis _olorum | E IO B e - <50 ____
Totals 5 species 45 480 525

Comments (conditions/other fauna/management):

ke webweaded Wﬂrww +al %dé}a/heéoofé«, m NE af— (dlea - cubstmtz. L)(Fo';q&
'm‘wf He was 20-40 cm Yﬂd&. wese W/Fmsomd‘ oHey pavts oAy
e were shallowes amd oHosrt deeper

 Calaias wire i f,g;[ fast - W\&U‘luj sthods otme digtance from shove .

. w&% u,-mmw@l et o [ake load t,g{{r W(DQWL
ik + Ausk falican(®), Gret Egqper ()| Mk Dude (1), Black- winged it (55) Bleck
Sunn (46, Tacifpe Bhacke Dack (%)
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W.A. Department of Conservation and Land Management
FISHES IN WETLANDS ON THE SOUTH COAST OF WESTERN AUSTRALIA

SUMMARY DATASHEET

LAKE: 606!1' Harbour L- 2 Lat: 35"01, S, Long: H7°06 E
Land Status: unthin Dua.»rmn- Nature Keserve
CALM Region/District:  Seuth Co:,sf/ A[baw Shire: Deamark

Forest Ma 1:50 000 Dwmark

Date of Survey: 50—51/3 /42. Durationll day.
Potential Habitats (Shelter) for Fish: rush/sedge (r) / , thickets (1) ,
logs (1) ,banks )  ,weed(w)__
water <50 cm (s) / , water >50 cm (d)
Wetland Salinity (ppt): 2.1/ (surkace water )
%_of Wetland Shore/&rﬁ Surveyed: ﬁa\,‘u 5%, = 5 7 Boat used?
Capture Methods Used baited traps ,/x3 , dab-netting  , spotlighting |

Rotenone poison
Number obtained Habitats | Water Depths
Species Recorded caught | Rotenone| total found in found in
live catch (above) (cm)

+ = exgtic species
_____ il b
Totals .| species el

Bords » pe map

Comments (conditions/other fauna/management):
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Photo 13. Southern end of Boat Harbour Lake 2, looking east,
30/3/92. No fish were found in this isolated lake.

Photo 14. Eastern part of Boat Harbour Lake 3, looking west,
30/3/92. Galaxias maculatus was found in this wetland.



W.A. Department of Conservation and Land Management
FISHES IN WETLANDS ON THE SOUTH COAST OF WESTERN AUSTRALIA
SUMMARY DATASHEET

LAKE: anf Harlvour L..?) Lat: 35°01 S, Long: 17°06 E
Land Status: _ within_ Quarvam Nature Keseyve .

CALM Region/District:  Seutfs, Coa.‘;f‘/ A[Ioa“ﬁ Shire: Depmark.
Forestry Map (1:50 000):  Denmark

Date of Survey: 3i/3 — 1/4/61:7_ Duration: half day/full day.

Potential Habitats (Shelter) for Fish: rush/sedge (r) , thickets (t)
logs (1) / , banks (b) , weed (w) / ,
water <50 cm (s) , water >50 cm (d) .

Wetland Salinity (ppt): O-85 (suchace wstfer) Cotenone
% of Wetland Shore/z};%a Surveyed: ;ﬂd-{\od‘,: 4% =2 % Boat used? /

Capture Methods Used: baited traps i x> , dab-netting \/ _, spotlighting ,

Rotenone poison /
Number obtained Habitats | Water Depths
Species Recorded caught | Rotenone| total found in found in
_ live catch {above) (cm)
#* = axotic sf)mas
Lalaxias_ daculatas | _ ___|_ g__ VL wes_____ | ______
Cdaxias_occidertples. _ |_S8__| 12 | F0_ | L ws, & 20-40
Bostockia_povesa | _ AN U PN N 2 nls_ 20-40 _ _ _
Eelia vittata | 2| 186 | 455 | nlesd | 20-40
Fooudoachivs clerwm _ | A | A& e_|rne_ ____| - 20 -40_ _ _

wnm mirr e oy an . — o o it e e e e em e e e — — o a s i aie ss in nee mm o e e o e e e

Totals £ species 332, 205 535

Comments (conditions/other fauna/management); T hetrmw beecd also i N bes
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W.A. Department of Conservation and I.and Management

FISHES IN WETLANDS ON THE SOUTH COAST OF WESTERN AUSTRALIA

Land Status:

SUMMARY DATASHEET
LAKE: R,e,suve, |204‘6 L Lat: 35°00° S, Long: 1H7°13
within__4)illiam Ba\qj National Fark
CALM Region/District:  Sputh cmff/ Albany Shire: Deamark.

Forestry Map (1:50 000): Denmark

Date of Survey: ISwtﬂ'/S!‘iZ.

logs (1) , banks (b) , weed (w)
water <50 cm (s) , water >50 cm (d) .

Wetland Salinity (ppt):  0.44  (sudsee water)

Loteno
%_of Wetland Shore/@/féa Surveyed: ﬁeumd,, =50 - % zMBoat used?

’

Duration:(overnighi’half dayjfull day.

Potential Habitats (Shelter) for Fish: rush/sedge (r) / , thickets (t)

Capture Methods Used: baited traps /x4, dab-netting / , spotlighting ,
Rotenone poison //

Number obtained Habitats | Water Depths
Species Recorded caught | Rotenone| total found in found in
live catch (above) (cm)
+ = exohic sPe,&iaﬁ-

Bostockia, povosa_ | _ 1 S L Q9__ | 14 _nbs | _0O-%0___
Edolin vittate_ | 6 | & _ ¢ 54 _fnhis____|_ _O-HO __
Psewdogobins elorum | 1053 | A | 10F_ xS | _0-40
Totals 5 species (44 2 {5

Comments (conditions/other fauna/management):
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Photo 15. The lake in Reserve 12046, William Bay National
Park, 18/3/92; supporting Pseudogobius olorum, Edelia vittata
and Bostockia porosa. From western side looking ESE.




W.A. Department of Conservation and Land Management

FISHES IN WETLANDS ON THE SOUTH COAST OF WESTERN AUSTRALIA

SUMMARY DATASHEET
LAKE: Lake Williams Lat: 35°01’ S, Long: I7°16
Land Status:  yithin William Bau National Fark
CALM Region/District:  Sputh éoasi’/ NL’“"\Y Shire: Denmark
Forestry Map (1:50 000):  Degpmarle,

Date of Survey: [4/5/‘17_

Duration: overnightfull day.

Potential Habitats (Shelter) for Fish: rush/sedge (r) / , thickets (t) ,

logs (1) , banks (b} , weed (w) ,
water <50 cm (s) , water >50 cm (d) /

Wetland Salinity (ppt): 0-5% (wﬂw ud&r) &h
nenes

% _of Wetland Shore/A}féa Surveyed: n,g& ds=40% . =2 % Boat used?

Capture Methods Used: baited traps

dab nettmg v, spotlighting |

Rotenone poison y/
Number obtained Habitats | Water Depths
Species Recorded caught | Rotenone| total found in found in
' live catch (above) (cm)
* = exotic species

Bostockia porosa_ . _ | 3 S _ L34 .3 1 rns.d___ 0-50 ___
Bdelia vittata | /20 NP S N B N S O-4o0____
Totals 2 species 5 2F 49

Comments (conditions/other fauna/management):
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W.A. Department of Conservation and Land Management
FISHES IN WETLANDS ON THE SOUTH COAST OF WESTERN AUSTRALIA

SUMMARY DATASHEET

LAKE: _Lake Saide La:_35°03 _ S,Long: N7 28  E
Land Status: pnthin Keserves 20731 ( comman ;. Slive o P«fbms) LY ("‘“‘“ﬁ’"“ﬁ b recreation;
CALM Region/District:  South Coast / Albany Shire: _Albany n-veshed ),

Forestry Map (1:50 000): Denmark

Date of Survey: |7 % M(S /‘fl Duration: overnightfull day.

Potential Habitats (Shelter) for Fish: rush/sedge (r) / , thickets (t)
logs (1) , banks (b) , weed (w) ,
water <50 cm (8) / , water > 50 cm (d)

Wetland Salinity (ppt): |- 28  (sudacs water) .
no
% of Wetland Shore/ézféa Surveyed: ;‘!HW{S, =107 . = 5 7 Boat used?

Capture Methods Used: baited traps , dab-netting , spotlighting ,
Rotenone poison
Number obtained Habitats | Water Depths
Species Recorded caught | Rotenone| total found in found in
' live catch (above) {cm)
* o exohe species

Blelip vittatn | _ Lo &1 s |20 _____
Pseudogobive_clorume . _|_ 4 _ | G__ | 4 _ s _____ _0-30
Gandusia affinis | B0 | 39 | 90 __vS _____|.0=30____

Totals 2 species 56 39 95

Comments (conditions/other fauna/management):
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W.A. Department of Conservation and Land Management

FISHES IN WETLANDS ON THE SOUTH COAST OF WESTERN AUSTRALIA

SUMMARY DATASHEET

Lake: Lake William Lat: 25°05 S, Long: 117°36
Land Status:  within  West Co.{)e Howe Nafional Fark
CALM Region/District:  Seuth Coast / Mbany Shire: Albary
Forestry Map (1:50 000): — v
Date of Survey: HE / 12 Duration: ovemightfull day.
Potential Habitats (Shelter) for Fish: rush/sedge (r) / , thickets (t) ,

logs (1) / , banks (b) , weed (w) ,

water <50 cm (8) / , water >50 cm (d) / .
Wetland Salinit D 0-34  (udae wafer)

all denone

% of Wetland Shore/@v/;‘fa Surveyed: methods =50 5. =3 % Boat used?
Capture Methods Used: baited traps x4 , dab-netting ,/ _, spotlighting ,

Rotenone poison \/

Number obtained Habitats | Water Depths
Species Recorded caught | Rotenone| total found in found in
' live catch (above) (cm)

* = gxetic sPe&izA
Y S IS N O E
Totals .| species il |

Comments (conditions/other fauna/management):
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Photos 16 & 17. Northern part of Lake William, looking west,
18/3/92. No fish were found in this isolated shallow wetland.



W.A. Department of Conservation and Land Management
FISHES IN WETLANDS ON THE SOUTH COAST OF WESTERN AUSTRALIA

SUMMARY DATASHEET

Lake: Lake Powell Lat: 35°0! S, Long: 1244 E
Land Status:  pithin _Lake Fowell Natuve Reserve
CALM Region/District:  South Coan‘/ A/!unsf Shire: A’/Ioaﬂfj

Forestry Map (1:50 000): Kedmond

Date of Survey: [#& A/ / b/‘?l Duration: overnight/half da

Potential Habitats (Shelter) for Fish: rush/sedge (r) / , thickets (1) ,
logs (1) , banks (b) , weed (w) / ,
water <50 cm (s) / , water >50 cm (d) / .

Wetland Salinity (ppt):  [.2F  (surfree water) Rotenone

% of Wetland Shore/A;%a Surveyed: ,ﬂ’g&m =& 9. =27 Boat used?

Capture Methods Used: baited traps x4 , dab-netting ./, spotlighting ,

Rotenone poison /
Number obtained Habitats | Water Depths
Species Recorded caught | Rotenone| total found in found in
| live catch (above) (cm)
* = gxotic s?eéias

Athevinosoma walbeel _ | P | 1 __ | __ L_ s _____L @ 30_ _ . _ .

Poeudogobius olorun _ 55 __| e |\ 9T |rws L 0-Y40_ _ _ __
*  (ambeda affinis 348 | A& _ | 370 i nws 0~ 40 _ ___

e — — s M W — e e o o — we w B e wn s s ] s e nen o e[ e o o o [ - —— ———

Totals 2 species Lo 69 4FO

Comments (conditions/other fauna/management):
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- s pot vty b{l{izoﬁue—wdaé—qulj Wits  aowe o&{zoh‘u-e-
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Photo 18. North-western part of Lake Powell, looking east,
21/3/92. Gambusia were abundant in the shallows.

Photo 19. Hardyhead Atherinosoma wallacei (top) and
mosquitofish Gambusia affinis (females with black spot) from
Lake Powell, 21/3/92.



APPENDIX 2

Registration numbers
for fish specimens
fodged with WA Museum

Wetland Species Registration Number
Devil's Pool Favonogobius suppositus ~ P.30455-001
Pseudogobius olorum P.30455-002
Atherinosoma wallacei P.30455-003
Lake Davies Pseudogobius olorum P.30454-001
Quitjup Lake Edelia vittata P.30453-001
Nannatherina balstoni P.30453-002
Bostockia porosa P.30453-003
Lake Jasper Favonogobius suppositus  P.30452-001
Pseudogobius olorum P.30452-002
Edelia vittata P.30452-003
Bostockia porosa P.30452-004
Galaxias occidentalis P.30452-005
Lake Wilson Edelia virtata P.30451-001
Bostockia porosa P.30451-002
Tandanus bostocki P.30451-003
Lake Smith Edelia vittata P.30450-001
Nannatherina balstoni P.30450-002
Bostockia porosa P.30450-003
Yeagarup Lake Edelia vittata P.30449-001
Bostockia porosa P.30449-002
Galaxias occidentalis P.30449-003
Gambusia affinis P.30449-004
Un-named Lake  Edelia vittata P.30448-001
nr Yeagarup Galaxias occidentalis P.30448-002
Warren River Edelia vittata P.30447-001
Oxbow Bostockia porosa P.30447-002
Gambusia qffinis P.30447-003
Doggerup Lake  Edelia vittata P.30446-001
Nannatherina balstoni P.30446-002
Bostockia porosa P.30446-003
Galaxias occidentalis P.30446-004
Galaxiella nigrostriata P.30446-005
Lepidogalaxias
salamandroides P.30446-006
Lake Samuel Edelia vittata P.30445-001
Bostockia porosa P.30445-002
Galaxiella munda P.30445-003



Lake Florence

Gardner River
Lakes

Maringup Lake

Lake East of
Broke Inlet

Boat Harbour
Lake 1

Boat Harbour
Lake 3

Owingup Lake

Lake in Reserve
12046

Lake Williams

Lake Saide

Appendix 2 cont'd

Edelia vittata
Nannatherina balstoni
Bostockia porosa

Edelia vittata
Nannatherina balstoni
Bostockia porosa
Galaxiella sp.

Pseudogobius olorum
Edelia vittata
Nannatherina balstoni
Bostockia porosa
Atherinosoma wallacei
Galaxias occidentalis

FEdelia vintata
Nannatherina balstoni
Bostockia porosa
Galaxias occidentalis
Galaxiella nigrostriata

Pseudogobius olorum
Edelia virtata
Nannatherina balstoni
Bostockia porosa
Galaxias occidentalis

Pseudogobius olorum
Edelia vittata
Bostockia porosa
Galaxias occidentalis
Galaxias maculatus

Favonogobius suppositus
Pseudogobius olorum
Edelia vittata
Nannatherina balstoni
Bostockia porosa
Atherinosoma wallacei
Galaxias occidentalis
Galaxiella nigrostriata

Pseudogobius olorum
Edelia vittata
Bostockia porosa

Edelia vittata
Bostockia porosa

Pseudogobius olorum
Gambusia affinis
Edelia virtata

P.30444-001
P.30444-002
P.30444-003

P.30443-001
P.30443-002
P.30443-003
no specimen

P.30442-001
P.30442-002
P.30442-003
P.30442-004
P.30442-005
P.30442-006

P.30441-001
P.30441-002
P.30441-003
P.30441-004
P.30441-005

P.30439-001
P.30439-002
P.30439-003
P.30439-004
P.30439-005

P.30440-001
P.30440-002
P.30440-003
P.30440-004
P.30440-005

P.30438-001
P.30438-002
P.30438-003
P.30438-004
P.30438-005
P.30438-006
P.30438-007
P.30438-008

P.30437-001
P.30437-002
P.30437-003

P.30436-001
P.30436-002

P.30435-001
P.30435-002
P.30435-003



Appendix 2 cont'd

Lake Powell Pseudogobius olorum P.30434-001
Atherinosoma wallacei P.30434-002
Gambusia affinis P.30434-003



APPENDIX 3

COMPARISON OF SURVEY METHODS USED TO SURVEY FISHES IN SOUTH
COAST WETLANDS AND RECOMMENDED METHOD FOR FUTURE SURVEYS

1. Comparison of Methods Used

Twenty-four per cent of the 83 records of fish at the various wetlands was from live
captures only (but includes five records obtained where poison was not used); 28 per cent
was from poisoning only (Table 1, below).

The sole record of Galaxias maculatus and half of the records of Galaxiella nigrostriata,
Atherinosoma wallacei and Gambusia affinis were from live capture only. The sole records
of Galaxiella munda and Tandanus bostocki and approximately two thirds of the records of
Favonogobius suppositus and Bostockia porosa were from poisoning only.

Fifty-eight per cent of the grand total of fish individuals was from live capture, the
remainder from poisoning. At 11 of the 22 wetlands that yielded fish (including one where
poison was not used), live capture provided two-thirds or more of the total catch for the
wetland; at five wetlands poisoning provided the majority; and at six wetlands, both live
capture and poisoning provided more than a third,

Live capture contributed at least two-thirds to the total catch of (in decreasing order)
Galaxias maculatus, Gambusia affinis, Atherinosoma wallacei, Lepidogalaxias
salamandroides, Pseudogobius olorum, Galaxias occidentalis and Galaxiella nigrostriata.
Poisoning contributed at least two-thirds to the total catch of Galaxiella munda, Tandanus
bostocki, Bostockia porosa and Nannatherina balstoni. Poisoning was not very effective in
securing Pseudogobius olorum even where it was visibly abundant on the lake bed.

2. Recommended Methods for Future Field Surveys

An effective strategy for surveying fishes present in a lake in the study area would require
a combination of catching methods. If tall sedges are present, Rotenone should be set (as
descibed in report section 2.2) beside and inside an area of dense tall sedges where water is
shallowest. If thickets, logs or banks are present they should be included in this area or
poisoned separately and any adjoining, seasonally inundated wetland should also be
poisoned. Meanwhile, at least two baited traps should be set in each of the same habitats
but some distance away from spread Rotenone. Dab-netting or seining should be
undertaken where there is not enough water for trapping and where galaxiids are evident.

Assuming access is not difficult the whole procedure could be completed in half a day, or
most of the day if adjoining seasonal wetland is to be surveyed.



Appendix 3: Table 1. Number of fish caught live (a), number poisoned (b) and total catch (c) at each wetland.

Wetland (refer to Table 1 for wetland names and locations and dates of SUrveys)

Species 1 2 3 4 5 6 7 8 9 10
Galaxiella munda a/b
(©)
Galaxiella nigrostriata
Galaxias maculatus
Galaxias occidentalis 204/36 1/0
(240} (1)
Lepidogalaxias salamandroides
Tandanus bostocki 0/8
3]
Bostockia porosa 711 0/8 0/93 0/14 2/1
- 18 | (B (14 ()
Edelia virtata 43720 121/110  50/64  112/35 16/5
(63) (231) (114) (147) 21
Nannatherina balstoni 1/4 2/0
(3) (2)
Atherinosoma wallacei 17/0
(7
Favonogobius suppositus 9/2 0/2
_ (11) (2)
Pseudogobius olorum 17/5 62/17 5/3
. : (22) (79 ),
Gambusia affinis 11/0
D
Totals 0/0 0/0 43/7 62/17 51/35  330/159 50/165 114/49 30/6 0/0
©0) {0 (50) (79) (86) (489) (215) (163) (36) {1




Table 1 (continued)

Wetland (refer to Table 1 for wetland names and locations and dates of surveys)

Species 11 Ad 12 13 14 i5 16 17 19 20
Galaxiella munda a/b 0/1
(©) 8]
Galaxiella nigrostriata 713 1/0 3/- 0/1
(10) ey 3) 4))
Galaxias maculatus
Galaxias occidentalis 7/0 7/0 6/8 i/- 3/4 1/37
b (7) (14) @) (N (38)
Lepidogalaxias salamandroides 72
9
Tandanus bostocki
Bostockia porosa 073 172 0/1 0/2 0/6 0/48 20/- 0/17 072
(3} 3) 9] (2) (6) (48) (20) (7N (2)
Edelia vittata 47/10 13/31  205/29 61/1 0/16 21/76  635/336 18/- 60/122  37/433
(57 (44) (234) {62) (16) (97) (971) (18) (182) (470)
Nannatherina balstoni 11/0 2/0 212 0/23 3/- 0/6 0/7
an (2) 4) (23) (3) (6) (N
Atherinosoma wallacei 3/0 62/14
(3) (76)
Favonogobius suppositus 0/6
(6)
Pseudogobius olorum 0/9 9/0 71
_ i ()] %) &
Gambusia affinis 15/0
(15
Totals 54/10 28/34  238/36 61/3 2/18 24/84  644/424  45/-  134/170 45/480
(64) (62) (274) (64) (20) (108) (1068) (45) (304) (525}
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