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CONCLUSIONS 

The fish and benth i c fauna of the Leschenau It and Peel-Harvey 
estuarine systems were surveyed during December 1974. The estuaries 
contained a range of benthic fauna dominated by bivalve molluscs, 
polychaete worms and amphipods. Essentially the same groups of benthic 
species were present in both Leschenau It and Peel-Harvey estuaries. The 
difference in composition between Leschenau It and Peel-Harvey estuaries 
appeared to be related to the presence of extensive beds of the seagrass 
Halophila in Leschenault Inlet and the relatively more marine nature of 
Leschenault Inlet. Leschenault Inlet contained a fauna in which 
epibenthic amphipods were abundant while Peel Inlet and Harvey Estuary 
were dominated by burrowing infauna I bivalves and pol ychaetes. 
Leschenault Inlet contained a greater number of benthic species, close to 
its connection to the sea, than did Peel Inlet. This difference was 
ascribed to Leschenault Inlet being more subject to marine influence 
th-an Peel In let, and thus being colonised by a wider range of ben th i c 
species of marine affinity. For both Leschenault and Peel-Harvey 
estuaries, the number of species of benthic fauna was greatest closest to 
the mouth of the estuaries where the salinity approached that of 
seawater, and lowest toward the upper end of the estuaries where more 
extreme salinities prevailed. The shallow marginal platforms around the 
edges of Peel In let, Harvey Estuary and Leschenau It In I et were 
particularly important habitats for benthic fauna. The highest densities 
of benth ic fauna were observed in Harvey Estuary. 

As with the benthic fauna, the common species of fish were 
present in both Leschenau It and Peel-Harvey estuaries, with more species 
of fish recorded close to the mouths of the estuaries than in the rivers 
which fewer species entered. The diet of the fish suggested that there 
were at· least four feeding patterns (herbivores, omnivores, and lower 
and higher order carnivores). These patterns emphasised the importance 
of benthic invertebrate fauna as a food resource. 



INTRODUCTION 

The estuaries of south-western Australia are considered unusual 
because the extreme seasonality of river flow causes the hydrological 
character of the estuary water to differ grossly between summer and 
wTnter (Hodgkin, J.!:! Riggert, 1978). These estuaries are influenced by 
freshwater from river flow in winter and marine water entering the 
estuary from the sea in summer. Evaporation during the summer may 
result in hypersaline conditions in parts of the estuaries. Thus, as in 
al I estuaries, there is a gradient from marine water where the estuary 
enters the sea to fresh at the riverine end of the system, and perhaps 
with local areas of hypersalinity. The distinctive character of the 
estuaries of south-western Australia arises from the high seasonal 
mobility of tnis gradient. 

While the south-west estuaries have this hydrological feature in 
common, many of their geomorph ic characteristics vary, and these 
variations impose individuality onto each estuary (Hodgkin et al., 
1979). For example, the Swan River and Oyster Harbour have basin 
depths greater than Sm whereas most other estuaries in south-western 
Australia are substantially shallower. These variations in estuarine 
geomorphology obviously influence the hydrology and salinity gradients 
of the estuaries. Salinity is the single most important factor that 
determines the biota present at any location in the estuary. The 
different salinity regimes between the estuaries are likely to result in 
variations in the composition and the abundance of the biota between 
the estuaries, and each estuary may be expected to have a distinct 
complement of biota with different dynamic responses to seasonal 
conditions. 

In the early 1970's, aspects of the biology of many of the 
estuaries on the south coast of Western Australia had been 
investigated, principally by the Western Australian Department of 
Fisheries and Wildlife. In contrast, the estuaries on the west coast, 
with the exception of the Swan River Estuary, had receiv_ed little 
attention. This short study of the fish and benthic fauna and flora of 
the Leschenau It and Peel-Harvey estuaries (Figure 1) was conducted in 
December 1974 in order to provide a pre Ii mi nary comparison between the 
estuarine systems, which might highlight the factors that are important 
in determining the ecology of the estuaries of south-western Australia. 
Secondary objectives of this study were: 

(i) to provide preliminary data on the densities of the benthic 
infauna of the Peel-Harvey System where eutroph ica t ion was 
suspected to be a potential problem. Eutrophication has 
subsequently been shown to have had severe effects on the 
ecology of the Peel-Harvey System (Hodgkin et~-, 1980); 

(ii) to investigate the fauna which colonized areas which had 
previously been subject to dredging activities to form 
navigation channels for small boats. 

' Subsequent to this survey, the biota, particularly the molluscs 
and fish, of some of the west coast estuaries, including the 
Peel-Harvey System, have been studied in detail (Wells and Threlfall, 
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1980, 1981, 1982a,b; Wells et al., 1980; Potter, ~ ~-, 1983a,b,c; 
Lenenaton ~ ~-, in press). However, it appears that the composition, 
abundance and distribution of some elements of the biota may have 
changed s i nee this survey was conducted. Consequent I y, the data 
presented in this report, although limited, form the earliest biological 
description of two estuarine systems which are being subjected to 
increasing human pressure and which may be changing rap i di y. 

In this paper, the term estuary refers to the tidal port ion of a 
river, with its bays and lagoons. Leschenaul t In let, Peel In let and 
Harvey Estuary are the accepted names which refer to the extensive 
water bodies in the shallow lagoons and interdunal depressions as 
shown in Figure 1. 
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METHODS 

Five days of field time were spent at each of the three inlets, so 
that the effort in compiling species lists for each inlet was similar. 

Within each estuary, sampling sites and transects were located to 
cover the range of environmental conditions (salinity, depth, substrate, 
etc.) considered to be important to the biota. At each site inspected, 
samples were taken so that they included the range of environmental 
conditions. At each site where fish or benthic fauna were sampled, the 
depth, substrate type, salinity, temperature and vegetation type were 
recorded. Details of recording salinity and fauna are described below. 

Hydrology 

Salinity and temperature records were made using an "Electronic 
Switchgear (London)" portable temperature-salinity bridge. Measurements 
were recorded on the surface and at lm depth intervals, and the 0.5m 
depth nearest to the estuary floor. The locations of the stations at 
which salinity and temperature measurements were recorded are shown 
in Figures 2A, 3A and 4A. 

Benthic fauna 

The benth ic fauna was samp I ed quanti tat i vel y by either a 
cy Ii ndri ca I corer or a grab ( Ekman-Berge Dredge). ?he corer extracted 
a substrate sample with a surface area of 80cm and a de2th of 
approximately 15cm. The grab sampled a surface area of 400cm to a 
variable depth (not more than 15cm) depending on the substrate type. 
The only rep I icated samples were collected from four sites in 
Leschenau It, two in Peel and four in Harvey estuary. The sites at 
which the benthic fauna were sampled are shown in Figures 28, 38 and 
48. A description of each station, the depth, substrate type and 
vegetation type are described in Tables 2, 3 and 4. 

After collection, the samples were washed through a 1mm sieve, 
and the residues retained and analysed later in the laboratory. The 
benthic fauna were sorted to as low a taxonomic unit as possible. 
Molluscs were identified to species level as were some of the 
polychaetes. Identification of other polychaetes, crustaceans and other 
groups, where difficult, was left at generic or higher taxonomic levels. 
Only polychaetes with intact heads were identified and counted. 

Fish 

Both g i II nets and a sma II beach seine 
fish. Gill net stretched mesh sizes were 41mm, 

net were used to capture 
51mm, and 83mm. Gill 
daybreak. The beach 
of 1 2. 7mm mesh with a 

nets were set after sunset and retrieved after 
seine consisted of two wings, each 18.5m long, 
bunt of 9.5mm mesh. 
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The areas in which fish were sampled are shown in Figures 2C, 
3C and 4C. The samp Ii ng effort ( number of seine shots, number of 
nights gill nets set) is shown in Table 1. Identification of fish 
specimens was made using Munro ( 1956-61) and Scott ( 1962). 
Nomenclature follows that used in Lenanton (1974), Chubb et al. (1979) 
and Hutchins ( 1979). The larger fish were measured to the nearest cm 
(total length) and the catch weighed to the nearest g within two hours 
of being caught. However, the smaller fish and cobblers were preserved 
whole in 10% Formalin and subsequently measured and weighed in the 
laboratory. The stomach was taken from every individual of a 
subsample of fish in many catches. The stomachs were preserved in 10% 
Formalin and subsequently examined in the laboratory. The contents of 
the gut were scored by a system described by Godfri aux ( 1974). Each 
gut was given a rating out of 10 for fullness and then the fullness 
rating was subdivided for each prey component. 

Other collections 

Collection of fish and benthic fauna by 
hand were incidental to the above 
opportunistically when species not recorded 
above were observed. 

Museum records 

beam trawl and 
and occurred 

hand-net, 
methods 

by the methods described 

The catalogues of the Western Australian Museum were searched to 
obtain records of fauna collected from Leschenault and- Peel-Harvey 
estuaries prior to January 1974. 
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RESULTS 

Leschenaul t Estuary 

Geomorphology: The geomorphology of Leschenault Inlet has been 
described by Semeniuk and Meagher (1981). Leschenault Inlet is a 
lagoon some 14km long and between 1 .5km and 2.5km in width, and 
mostly 0.3m to 3m in depth (Figure 2). The lagoon I ies para I lel to the 
coast and is separated from the Indian Ocean by a narrow (0.8-1.5km) 
barrier of sand dunes. Sha I low sand shoals and sand platforms occur 
around both sides of the Inlet to a depth of 0.2m below MLLW. At the 
edge of the shoals and platforms, there is often a marked slope which 
falls from 0.2m to 1.0m below MLLW into the interior basin (maximum 
3m deep). The basin floor consists largely of mud, with some local 
areas of muddy sand. 

Two rivers, the Collie and the Preston, empty into Leschenault 
Inlet near its southern end. The Collie River is the larger, and has a 
muddy to sandy floor and an average depth of approximately 2m with 
deeper pockets of 5-6m at distances up to 11km upstream from the Inlet 
(Meagher, 1971). 

Until 1951, Leschenault Inlet opened to the sea at its extreme 
southern end opposite Bunbury townsi te. The southern outlet was 
plugged in 1951, and the new "Cut" made through the dunes almost 
opposite the mouth of the Collie River. The southern end of Leschenault 
Inlet has been further modified by construction of port facilities and is 
now completely isolated from the main water body. It is not considered 
further in this paper. 

Hydrology: The hydrology of the Leschenaul t estuary has been 
described by Hodgkin and Smith ( 1971) and the following summary is 
based on that description. Daily (astronomic) tides in the Inlet are 
only about half those of the open sea, probably seldom exceeding 0.3m; 
nevertheless tidal exchange is great because of the very shallow water. 
Barometric tides have periods of days and therefore are much less 
damped; they also have a range of about 0.3m. Freshwater discharge 
to the Inlet is confined to the winter-spring period, from June to about 
November. The Collie River is the main source of freshwater and this 
and the Preston both enter the Inlet almost opposite the "Cut" at the 
extreme southern end of the Inlet (Figure 2). River water only enters 
the main part of the In let by ti da I m1 x Ing. However, freshwater 
drainage from coastal swamps flows into the head of the Inlet. From 
November to May there is little or no freshwater discharge and the 
Inlet water becomes progressively more marine until it is more saline 
than the sea. Near the "Cut", daily salinity changes are great in 
winter, at ti mes ranging from fresh to seawater sa Ii n i ty ( 35° /oo), but 
in the summer salinity stays fairly constant around seawater salinity. 
From Australind northwards there is little daily variation but large 
season a I change, a I though this was much less in 1958-69 ( 16 to 
45°/oo S) than in 1945-52 (3 to 45°/oo S), i.e. after opening of the 
"Cut" and construction of Wellington Dam. Temperature fluctuations, 
both daily and seasonal, are least near the "Cut" and greatest at the 
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northern end (about 11 °c to 28°C) because of the sha 11 ow water there 
and minimal exchange with the sea. Another significant variable from 
the biological point of view is the duration of the low salinity period. 
In a wet winter salinity is likely to be below 10°/oo for five months 
(June to October), while in a dry winter salinity does not drop much 
below 20°/oo S at any time in the northern half of the Inlet. 

The sa Ii nit i es and tempera tu res recorded in December 1974 are 
shown in Table 5, and the sites sampled in Figure 2A. The salinity of 
the water in the inlet was similar to that of seawater. The Collie River 
was stratified with the surface water being fresh and a tongue of 
saline marine water underlying the freshwater. The water temperatures 
of the estuary ranged from 19.6°C to 25.6°C depending on the location 
and depth at which the temperature was recorded. The water 
temperature in a creek running into the Inlet (Station 5) was 
particularly warm with a temperature of 32.2°C. 

Substrates: The sites where the substrate was sampled are shown in 
Figure 2B. The Inlet floor in the region of the "Cut" (Stations 1-7) was 
generally sandy and dominated by a large sandbank. In the shallow 
waters of the Inlet (Stations 10-14), the floor consisted of mud mixed 
with sand whereas the deeper waters (Stations 9 and 15) had a fine 
mud floor (Table 2). In the shallow northern end of the Inlet there 
was no deep channel (Stations 16 and 17) and the floor consisted of 
mud mixed with sand. Stations 19 and 21 in the Collie River were fine 
mud wh i I e Station 20 had a coarse sand floor. The river banks 
genera 11 y consisted of this mud with sand from the adjoining hi 11 s 
reaching the edge of the river in places. 

Vegetation: The marine angiosperm Halophila ovalis covered most of 
the floor of the Inlet in water less than 2m deep (Table 2 and 
Figure 2B; Hodgkin and Smith, 1971; Meagher, 1971 ). Associated with 
the Halophila were various marine algae, which in places were 
sufficiently dense to cover the Halophila. No macroscopic flora were 
recorded either from those parts of the Inlet that were deeper than 2m, 
or from the Collie River. 

Benthic fauna: The distribution and density of the benthic fauna for 
each sample site are shown in Table 6, and the sites sampled in 
Figure 2B. These data show that many species of biota were only 
present in low numbers, and at a few stations. However, for the more 
common species, Mysella, Arthritica semen, Ceratonereis, Haploscoloplos, 
Prionospio sp. 1, and the amphipods, it was apparent that their 
abundances varied in relation to the habitat. The bivalve Mysella was 
the only species that was more abundant in the deeper and more muddy 
substrates than on the marginal platforms of the Inlet. The other 
common species, the bivalve Arthritica semen, the polychaetes 
Ceratonereis, Haploscoloplos and Prionospio sp. 1, and the amphipods 
occurred in both deep and shallow water, and in mud and sand 
substrates, but were most abundant on the shallow marginal sandy 
platforms of the Inlet. The shallow sandy margins of the Inlet 
supported a greater total abundance of benthic fauna than did either 
the deeper basin or the Collie River. 
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The distribution and maximum recorded density of the benthic 
fauna is summarised for broader areas (i.e. southern and central part, 
and northern end of Leschenault Inlet, and the Collie River) in 
Tab I e 7. These data show that a tot a I of 28 species were recorded from 
the southern and central part of Leschenault Inlet where the salinity 
approached that of seawater. Eleven of these species were also recorded 
from the northern end of Leschenau It In I et. The two gastropod species, 
Hydrococcus brazieri and Potamopyrgus sp., which are probably 
exclusively estuarine (Chai mer et al., 1976), were restricted to the 
northern end where marine inf I uences were less. Potamopyrgus sp. and 
the amphipod Melita sp. were the only benthic species recorded in the 
brackish creek at the northern end of the inlet. Only six species were 
recorded from the Col I ie River. Of these, the bivalve Anticorbula 
amara, and the single isopod and hemipteran species were not also 
recorded in Leschenault Inlet. Anticorbula amara is an exclusively 
estuarine species (Chalmer et al., 1976) and the isopod also is 
believed to be an estuarine species (P.N. Chalmer, pers. ob.). 

The effects of dredging operations were examined in the area 
around Sites 9-15. In this area a channel for boa ts had been dredged 
some years previously. The channel floor (Site 15) was muddy and had 
been colonised by a fauna similar to that present in the muddy floor 
of the deeper waters of the Inlet basin (Site 9). The area surrounding 
the channel appeared to have been raised through deposition of sand 
during the dredging activities. While this area (Stations 13 and 14) 
had been disturbed, the fauna was similar to that at nearby sites 
(Stations 10-12). In creating the channel, the dredging operation has 
formed a new habitat in the marginal platform, however the effects on 
the benthic fauna appeared to be minimal and restricted to the actual 
dredged area where a different habitat was created. 

Nekton: The abundance, di stri but ion and size range of fish and crabs 
recorded from Leschenault Inlet are shown in Table 8, the sites 
sampled in Figure 2C, and the distribution of the fish is summarised 
in Table 9. 

A total of 24 species were recorded during this survey and a 
further seven had previously been recorded by the Western Austra Ii an 
Museum. Only one of the eight species of fish included in the museum 
records were col I ected during this survey, perhaps because on I y those 
fish which were considered unusual, or which were caught infrequently 
in this area, were taken to the museum for identification. 

Twenty species of fish were recorded in the area close to the 
mouth of the estuary during this survey as opposed to six fish species 
from the northern end of the Inlet. Six fish species were found in both 
the Inlet and the Collie River, while the three estuarine species, 
Nematalosa vlaminghi, Amniataba caudavittatus and Acanthopagrus 
butcheri, were recorded only in the Collie River. 

The blue manna crab, 
in Leschenau It In I et, where 
in deta i I by Meagher ( 1971 ) . 

Portunus pel agi cus, was frequent I y caught 
its biology has been described previously 
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Peel Inlet 

Geomorphology: The geomorphology of the Peel Inlet and its tributaries 
has been described by Hodgkin et~- (1980). Peel Inlet is a shallow 
lagoon, roughly circular in shape with a diameter of approximately 
10km (Figure 3). It has a central basin about 2m deep which is 
surrounded by a wide marginal platform, large areas of which are 
emergent during LLW, especially in the southeast. The floor of the 
basin is composed largely of sandy to silty mud while the marginal 
platform is a fine quartz sand. An organic mud of recent origin is 
present throughout much of the Inlet, particularly in the basin. 

Peel Inlet is connected to the sea by a narrow 5km long channel, 
termed the Mandurah Channel (Figure 3). The channel is restricted at 
both ends; at the ocean by a sand bar which tends to close, and at 
the Inlet by a tidal delta. A channel 2km long has been dredged to a 
depth of 1.9m across the tidal delta. 

The Murray River discharges into Peel Inlet through the six 
distributaries of the Yunderup delta; one of the distributaries is 
dredged for navigation, but the mouths of the others are obstructed 
bars which are emergent at LL\V. The Murray is tidal upstream to the 
weir at Pi njarra and is scoured to a depth of Sm in the narrower 
reaches. The Serpentine River discharges into the north side of the 
Yunderup delta. 

Narrow reaches of the Serpentine River are also relatively deep, 
however Goegrup Lake which it traverses is very shallow. Three 
agricultural drains discharge at points along the eastern· and southern 
perimeter of Peel Inlet. 

Hydrology: The hydrology of the Peel-Harvey estuary has been 
described briefly by Wells et al. (1980), and the following summary is 
based on that description-:- As for Leschenault Inlet, daily tidal 
variations are greatly less than that of the open sea and are less 
than O.lm, although meteorological conditions can cause changes of up 
to O.Sm over periods of 5-15 days. Freshwater discharge from the 
Murray and Serpentine Rivers is highly seasonal and largely confined 
( 95%) to the winter (June-September) period. The season a I freshwater 
input results in large changes in salinity of Peel Inlet ranging from 
s0

/oo during winter to hypersaline conditions approaching 50°/oo in 
summer as a result of evaporation and lack of freshwater input. 

The salinities and temperatures recorded in December 1974 in the 
Peel estuary are shown in Table 10 and the sites sampled in 
Figure 3A. The salinity of Peel Inlet ranged between 19°/oo and 27°/oo. 
The salinity rapidly decreased in the Murray River where at Yunderup 
(Station 7), the salinity was less than 8°/oo. In the Serpentine River, 
the salinity was less than s0

/oo at Station 8. 

Substrates: The 
Figure 38. The 
Mandurah Channel 

sites where the substrate was recorded are shown in 
shallow-water areas (Stations 2,3,4,7,9) and the 

were sandy wh i I e the deep water of the estuary 
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(Station 5) and the river mouth (Station 8) had a bottom of fine mud 
(Table 3). The bed of the river at Yunderup (Station 10) consisted of 
coarse sand wh i I e the banks were thick mud. 

Vegetation: The seagrasses Halophila ovalis and Ruppia megacarpa are 
widespread around the marginal platforms of Peel Inlet (Hodgkin et 
al., 1980). Halophila occurs in the deeper water of the shelves while 
Ruppia is restricted to the shallows. A few species of green algae 
including Cladophora, Chaetomorpha, Enteromorpha and a red alga, 
Chondria, are abundant, particularly over the last twenty years, as a 
result of eutrophication. Periodically, there have been phytoplankton 
blooms ;n Pee! ln!et, again as a result of eutrophic conditions 
(Hodgkin et ~., 1980). 

In December 1974, the shallow, sandy areas of the Inlet had only 
small, 
dredged 
algae. 
Goegrup 

dispersed clumps of Ruppia present (Table 3, Figure 3B). The 
entrance to Yunderup canals contained large amounts of green 
No macro-plants were observed on the river bed, except in 
Lake (Site 12, Figure 3B). 

Ber,thic fauna: The distribution and density of the benthic fauna are 
shown for each sample site in Table 11 and the locations of the 
sampling sites are shown in Figure 3B. These data show that the most 
common species of benthic fauna ( the bi va Ives Arthri tica semen and 
Anticorbula amara, the polychaetes Ceratonereis erythraeensis, 
Haploscoloplos kerguelensis and Prionospio sp. 1, and the amphipod 
Paracorophium) were found in both shallow and deep, and in mud and 
sand substrates, however there were differences in abundances of these 
species between habitats. Only Anticorbula amara was more abundant in 
the deeper basin and channels with a muddy substrate than in the 
shallow sandy margins of the Inlet. The other common species, 
Arthritica semen, Ceratonereis erythraeensis, Haploscoloplos kerguelensis 
and Prionosp io sp. 1 and Paracoroph i um were a 11 more abundant on the 
shallow sandy platforms. As for Leschenault Inlet, the shallow sandy 
margins of Peel Inlet supported a greater total abundance of benthic 
fauna than did the deeper basin. The shallow lagoon sampled in the 
Serpentine River (Station 12) also supported a relatively high density 
of benth i c fauna. Few were present on the deeper bed of the Murray 
River. 

density of the benthic 
Mandurah Channel, Peel 

Table 7. 

The di stri but ion and maxi mum recorded 
fauna are summarised for broader areas (i.e. 
Inlet, Serpentine River and Murray River) in 

Al though the Mandurah Channel was not samp I ed during this 
survey, six species not col I ected in this survey have previously been 
recorded from the channel. Four of the seven species from the Murray 
River and all four species from the Serpentine River were amongst the 
14 species recorded from Peel Inlet. Of the remaining three species 
which were recorded only from the Murray River, )(enostrobus securis is 
an exclusively estuarine mussel (Chalmer et al., 1976); Cherax plebejus 
is a freshwater crayfish recorded by the Western Austra Ii an Museum; 
while the crab, Macrophthalmus (Mopsocarcinus) sp., may be an 
occasiona I visitor to the estuary when conditions are "appropriate". 
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The density of al I species except }(enostrobus securis in the Murray 
River was greatly lower than that in Peel Inlet, although relatively 
high densities were observed in the Serpentine River where the habitat 
was suitable. 

The effects of dredging on the benthic fauna were examined at 
Yunderup where a boat channel had been dredged from the estuarine 
basin to the shore. The floor of the dredged channel (Station 6) was 
filled with filamentous green algae and contained little fauna. However 
Station 7 on the edge of the channel, al though immediately adjacent to 
the dredged channel, contained a similar fauna to that at comparable 
sites in Peel Inlet. 

Nekton: The abundance, distribution and size range of fish and crabs 
in Peel Inlet and the Murray and Serpentine Rivers are shown in 
Table 12 and the sites sampled in Figure 3C. The distribution of the 
fish is summarised in Table 9. Most species (17) of fish were recorded 
from Areas 1 and 2 which were in, or close to, the Mandurah Channel. 
These were the areas of highest salinity. Only four species of fish 
were recorded from the river delta area (Area 3), however this was 
probably a result of low fishing effort rather than a reflection of the 
number of fish in the area. Seven species of fish were recorded from 
the rivers (Areas 4 and 5) where the salinity was lower. A total of 15 
species of fish had been recorded from Peel Inlet and the Murray and 
Serpentine Rivers by the Western Australian Museum, but only four of 
these were recorded during this survey, again probably because only 
the unusual species of fish have been taken to the museum for 
identification. 

Harvey Estuary 

Geomorphology: The geomorphology of the Harvey Estuary has been 
summarised by Hodgkin et ~- (1980) and the following description is 
based on that summary. Harvey Estuary is a long narrow body of 
water which lies parallel to the coast in an interdune depression 
(Figure 4). It is 20km long, 2-3km wide, and has a 2m deep central 
trough with narrow marginal platforms on both sides. The marginal 
platforms are composed of a fine quartz sand and the floor of the 
basin is an organic grey to black mud. The Harvey Estuary is 
connected at its northern end to Peel Inlet, al though a si 11, broken 
on I y by a narrow, deep channel ( 50m x 2-3m), has formed across the 
opening. 

The Harvey River discharges at the southern end of Harvey 
Estuary through a birdsfoot delta with a number of distributaries, all 
of which have shallow bars. Three agricultural drains discharge at 
points along the eastern perimeter of Harvey Estuary. 

Hydrology: The hydrology of Harvey Estuary is simi I ar to that 
previously described for Peel Inlet to which it is connected. However, 
during winter the water of Harvey Estuary is less saline than that of 
Peel Inlet although, like Peel, it becomes hypersaline in summer. 
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Freshwater discharge in to Harvey Estuary is from freshwater drains 
and the Harvey River, however this river has been modified such that 
the Estuary only receives discharge from the coastal plain part of its 
catchment. 

The salinities and temperatures recorded in December 1974 are 
shown in Table 13 and the sites sampled in Figure 4A. The salinity 
ranged from 17°/oo at the southern end of the Estuary to 24°/oo at the 
northern end where it is connected to Peel In I et. The dr·a ins 
(Station 3) and swamps (Station 4) bordering the Estuary were almost 
fresh. The water of Harvey Estuary was green, presumably due to an 
abundance of phy top I ankton. 

Substrates: -The sites where the substrate was sampled a,~e shown in 
Figure 4A. The eastern edge of the Estuary had a coarse sandy bottom 
with areas of limestone at the northern end (Table 4). The central 
channel bed consisted of fine mud and the western edge varied between 
clean sand and muddy patches. 

Vegetation: The vegetation of Harvey Estuary has been descr·i bed by 
Hodgkin et al. (1980) and the following summary is based on that 
description. The narrow marginal platforms of Harvey Estuary are 
colonised by the seagrass Halophila ovalis. Phytoplankton blooms have 
recently been common in Harvey Estuary as a result of eutrophication. 

In December 1974, sandy 
dispersed clumps of Ruppia and 
central channel of the estuary. 

areas of Harvey 
fi I amentous green 

Estuary supported 
algae grew in the 

Benthic fauna: The distribution and density of benthic fauna are 
shown in Table 14 and the sites sampled in t-1gure 4B. The number of 
species collected was relatively low, but several species were present 
at high density. The bivalves Arthritica semen, Anticorbula amara, and 
the pol ychaetes Cap i tel I a sp., Cera tonerei s erythraeensi s, Hap Iosco lop los 
kerguelensis and Prionospio sp. 1, were particularly abundant. These 
species were most abundant in shallow waters with a sandy bottom and 
were uncommon in deeper water- of the central channel which had a mud 
floor. Chironomid larvae were abundant in the floor of the freshwater 
Mealup drain. 

Nekton: The abundance, di stri but ion and size range of fish and crabs 
caught in Harvey Estuary are shown in Tab I e 15 and the sites samp I ed 
in Figure 4C. The distribution of the fish is summarised in Table 9. A 
total of 14 species of fish were caught at the northern end of the 
Harvey Estua,~y where it was connected to the Peel Inlet, but only 
seven of these species penetrated to the southern end of the estuar·y 
where the salinity was lower. Only one species, the mulloway 
Argyrosomus holol ep i dotus, was recorded from the Harvey Estuary by 
the \'Jestern Australian Museum and this species was not collected 
during this survey. 
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Feeding Habits of the Fish 

The diet of the 15 species of fish examined during the survey is 
shown in Table 16. For most species of fish only a smal I number were 
examined and the data from all areas were pooled. These data on the 
feeding habits of fish were examined in an effort to determine if there 
were different feeding patterns between the estuaries, in different 
habitats, and thus in areas with different benthic faunas. It was not 
possible to substantiate even gross differences in feeding patterns, 
because of the relatively smal I number of fish sampled, and the 
variations in food ea ten by i ndi vi dual fish of the same species. 
Consequently the data for fish from different habitats and estuaries 
were combined for the following analysis. 

The stomachs of all individuals of two species (Nematalosa 
vlaminghi and Acanthopagrus butcheri) were empty and these species 
are not considered further. Similarly for Mugil cephalus, all but one 
individual which only contained sand, had nothing in their stomachs. 

Of the aquatic plants, green algae was an important item of the 
diet of Hyporhamphus melanochir, Pelates sexlineatus, Aldrichetta 
forsteri, and possibly also Amphitherapon caudavittatus. Brown algae 
were found only in the stomachs of Pelates sexlineatus, and the 
seagrass Halophila was probably an incidental item of diet. 

Bivalve molluscs were eaten by a wider group of fish. Fish which 
contained a I arge proportion of bivalves were Cn idogl an is 
macrocephal us, Gerres subfasci a tus, Al drichetta forsteri and 
Torquigener pleurogramma. Pelates sexlineatus also conta_ined a small 
amount of bivalves, but these were probably ingested incidentally with 
a I gae. Gastropod mol I uses, Hydrococcus gran iformi s and Potamopyrgus, 
were also an item of diet for two species of fish, Aldrichetta forsteri 
and Torquigener pleugoramma. 

Pol ychaete species, including 
Haploscoloplos kerguelensis were were 
particularly for Si 11 agi nodes puncta tus, 
georgianus and Aldrichetta forsteri. 

Ceratonerei s erythraeensi s and 
another common item of diet, 
Sillago schomburgkii, Arripis 

Small crustaceans such as amphipods and isopods were eaten by 
Cnidoglanis macrocephalus, Amniataba caudavittatus, Aldrichetta 
forsteri and Torquigener pleurogramma. Melita spp, Corophium sp. and 
Paracorophium sp. were the amphipods identified from the stomach 
contents. The larger crustaceans Alpheus sp., and Palaemonetes 
australis were eaten by Amniataba caudavittatus, Sillago schornburgkii, 
Pomatomus saltatrix and Argyrosomus hololepidotus. 

Chironomid larvae were an important item of diet for only one 
fish, Aldrichetta forsteri. A smal I volume of forams were ingested by 
the same species of fish. 

Small fish, including Engraulis australis fraseri 
important item in the diets of the larger predatory fish 
Pomatomus sa I tatrix and Argyrosomus holol ep i dot us. 

were 
such 

an 
as 
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The importance of the different a I ga I and fauna I groups as food 
sources to each species of fish can be assessed based on the stomach 
contents. The fish can be divided into the following feeding patterns: 

( i ) 

( i i ) 

(iii) 

( iv) 

Herbivores: Hyporhamphus mel anoch i r and Pelates 
on some sex Ii nea tus fed 

brown algae. 
mainly on green algae, but also 

Omnivores: Amniataba caudavittatus and Aldrichetta forsteri 
ate not only green algae, but also a range of invertebrate 
fauna. 

i_ower order Carnivores: These fish ate small invertebrate 
benthic prey. Cnidoglanis macrocephalus, Sillaginodes 
puncta tus, Si 11 ago schomburgki i, Arri pis georgi anus, Gerres 
subfasciatus and Torquigener pleurogramma all ate the 
small benthic invertebrates. 

Higher order Carnivores: These fish ate active prey such as 
shrimps and small fish. Pomatomus sal tatrix and 
Argyrosomomus holol ep i dot us were the two I arge predators of 
fish and shrimps. 

While algae were an important item of diet for some fish, the 
seagrass Halophila, which was extensive in Leschenault Inlet, was not 
and apparently was only ingested incidentally. The small benthic 
invertebrate fauna were an extremely important i tern of di et for many 
species of fish. In particular, the small bivalves (such as Arthritica) 
and gastropods, many of which ranged in size from 1-3mm, were 
abundant in the stomach contents, and the fish must have selected them 
from amongst the similar-sized sand grains in which they occurred. 
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DISCUSSION 

Comparisons between Estuarine Systems 

Physica I characteristics: There are some simi I ari ties between the 
geomorphology of the Leschenaul t estuary and that· of the Peel-Harvey 
system that are important to the biota inhabiting the e2tuaries. Bo2h 
systems have 1'2rge, shallow lagoons (Leschenault, 25km ; Peel, 70km ; 
Harvey, 60km ) into which flow rivers with a seasonal (winter) 
freshwater flush. The I a goons have central basins that are deeper 
relative to the extensive shallow margins. The basins tend to be muddy 
whereas the shallow margins are sandy. Thus both systems contain a 
similar range and distribution of habitats. The major differences 
between the systems appear to I ie in the shapes of the water bodies 
and, in particular, the connection of the inlets with the sea and the 
location of the points where the rivers discharge into the lagoons. 

Marine water has to pass through a long (5km) constricted 
channel to enter Peel Inlet, after which it may then penetrate into 
Harvey Estuary. In contrast, marine water has direct entry to 
Leschenault Inlet through the relatively short, and artificially-made 
"Cut". This suggests that the influence of marine waters is likely to be 
less in the Peel-Harvey system in comparison to Leschenault Inlet. 
Further, the Murray and Serpentine Rivers discharge into Peel Inlet at 
a point 5km distant from the channel to the sea. Similarly in Harvey 
Estuary, the Harvey River discharges into the southern end of the 
elongate lagoon and freshwater then passes along it, a distance of 
over 17km, to its northern end where it is connected with Peel Inlet. 
In contrast, the Collie River discharges into Leschenault Inlet opposite 
the "Cut", a distance of less than 1km. Thus freshwater discharged 
into Leschenault Inlet may pass out directly through the "Cut" without 
traversing Leschenault. Inlet, thus leaving the northern end of the 
Inlet relatively unaffected. The longer distance that freshwater has to 
traverse Peel Inlet and Harvey Estuary is likely to ensure that any 
freshwater input becomes mixed into the main estuarine water body with 
consequent lowering of the salinity throughout Peel Inlet and Harvey 
Estuary. Thus freshwater input from the rivers is generally likely to 
have a greater impact on Peel Inlet and Harvey Estuary than on 
Leschenault Inlet. The exchange and mixing between marine water, and 
freshwater from the rivers, determines the salinity regimes of the 
Peel-Harvey and Leschenau It systems, one of the most important factors 
influencing the biota of the estuaries. 

The salinity patterns observed in December 1974 during this 
survey were not static, and the boundaries and mixing zone of the 
freshwater and seawater masses change seasonally in response to the 
concentrated winter rainfall and long dry summers of the region. While 
acknowledging that the salinity regimes of the estuaries were dynamic, 
the salinity of Leschenault Inlet approached that of seawater 
(25.7-34.4°/oo) whereas the salinity of Peel Inlet and Harvey Estuary 
was substantially lower (17.5-26.8°/oo) at the time of the survey. It is 
also important to note that this survey followed a relatively wet winter 
with a May-August rainfal I of 840mm, which is above the average 
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May-August rainfall of approximately 750mm (see Figure 2 in Chalmer 
et al., 1976). Thus it is likely that the estuaries were more subject to 
freshwater influences in this year than they are normally. 

Benthic fauna: The distribution and maximum recorded density of 
benthic fauna, both ·within and between the Leschenaul t and 
Peel-Harvey estuaries, are summarised in Table 7, and the following 
information is based from that Table, 

Although there are many estuaries in south-western Australia, the 
benthic fauna of only the Swan River and the Blackwood River (Hardy 
Inlet) estuaries have been more thoroughly surveyed (Chalmer et al., 
1976; Wal lace, 1976a, 1977). Those estuaries show the fol lowing features 
in common wi fh the Leschenau It and Peel-Harvey estuaries. 

( i ) 

( i i ) 

The number of benthic species is greatest close to the sea 
where the salinity varies least from seawater, and the 
number of benth ic species is least at the upper end of the 
estuary where freshwater persists for some months each 
year. 

The more abundant benthic species occur 
estuaries. For example, the bivalves 
Spisula trigonel la and Anticorbula amara, 
Capitella spp, Ceratonereis erythraeensis, 
kerguelensis and Prionospio spp, and 
Corophium spp, Paracorophium spp and 

in all four of the 
Arthritica semen, 

the pol ychaetes 
Haploscolopolos 
the amph i pods 

Meli ta spp are 
abundant in al I of the four estuaries. 

Wells and Threlfall (1981) have provided data on the distribution 
of estuarine mol I uses in south-western Australia. They considered that 
there were 11 excl usi vel y estuarine mol I uses. These species were 
widespread and occurred in a I arge proportion of the 12 estuaries for 
which they had data. 

While the estuaries of south-western Australia have many benthic 
faunal species in common, some differences do exist between the benthic 
faunal complements of the estuaries. These differences arise through a 
variety of factors, the most obvious of which are: 

( i ) the configuration of each estuary, and its effect on the 
salinity regime; 

( i i ) the range and di stri but ion of habitats in each estuary; and 
( i i i ) the type of benthic vegetation. 

Some of the effects of each of these factors on the benthic fauna of the 
Leschenau It and Peel-Harvey systems are discussed below. 

The southern end of Leschenault Inlet is most strongly influenced 
by marine waters because of its direct connection to the sea through 
the 11Cut 11

• Species of marine affinity comprise 92% of all benthic fauna! 
species in the Swan River Estuary (Chalmer et al., 1976) and the 
dominating ·~arine influence in southern and central Leschenault Inlet 
is reflected in the high number (28) of species recorded there, in 
comparison with the northern end of Leschenault (13 species), Peel 
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Inlet (14 species) and Harvey Estuary (13 species) (Table 7). Northern 
Leschenau It, and the Peel Inlet and Harvey Estuary were simi I ar in 
species composition. Of the 13-14 species recorded in each area, eight 
were found in all three areas, and 11 were found in both Peel Inlet 
and Harvey Estuary. Either the relatively low salinities, or range in 
salinities, experienced in these three areas probably prevented the 
more marine species colonising. The rivers flowing into the lagoons are 
most subject to freshwater influences over several months each winter, 
and accordingly contained the least number of benthic species: six 
species in the Collie River, four species in the Serpentine and seven 
species in the Murray River. 

The habitat type and distribution a I so had a strong influence on 
the benthic biota. The most marked variation in habitat within the 
lagoons was the differentiation between the deeper muddy basins in the 
centre of the lagoons, and the marginal sandy platforms around the 
edges. A few species were more abundant in the basins (e.g. the 
bivalve Mysel la in Leschenault and Anticorbula amara in Peel). 
However most species, including the bivalve Arthritica semen, the 
polychaetes Ceratonereis erythraeensis, Haploscoloplos kerguelensis and 
Prionosp io sp. 1, and the a mph i pod Paracoroph i um, were most abundant 
on the marginal platforms. 

The benthic vegetation also varied with the habitat type in the 
lagoons. Seagrass with algae attached to it occurred on the marginal 
platforms, particularly in Leschenault Inlet where it was very dense. 
The presence of these dense stands of Halophila in Leschenault possibly 
contributed to the greater abundance of amphipods (Corophium and 
Paracorophium) recorded there as the Halophila would have provided a 
refuge for the amphipods. However, the highest total· densities of 
benthic fauna, particularly the bivalve Arthritica 

2
semen which was 

present at densities of up to 804 individuals per 80cm , were observed 
in Harvey Estuary. 

Fish: Although this survey was of short duration, and the species list 
~Table 9 is not complete, it is possible to draw some general 
conclusions about the distribution of fish in these estuarine systems at 
the time of the survey. The records of fish from these estuaries 
contained in the Western Australian Museum catalogue are biased 
towards unusual fish, and the fish which are apparently most common 
in the estuaries are not included in the museum records. Thus the fish 
recorded by the museum are probably those species which only 
occasionally occur in the estuaries and are not a major compon~nt of 
their fish faunas. 

Of the total of 28 species of fish collected during this survey, 17 
were col I ected in both Leschenau It and Peel-Harvey estuarine systems, 
showing the overal I similarity of the two systems. The presence of most 
of the other 11 species in one estuarine system only is of little 
significance as it was probably due to the limited sampling effort. 
However, the mul loway Argyrosomus hololepidotus was one species which 
was common in one estuary ( Leschenau It) but was not recorded from the 
other (Peel-Harvey). 
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The largest numbers of species of fish were recorded from the 
areas closest to the sea and where salinities were highest. Twenty 
species of fish were recorded from the southern end of Leschenaul t 
Inlet and 19 species were recorded from a corresponding area of 
Peel-Harvey estuary, consisting of the Mandurah Channel, Peel In I et 
and northern end of Harvey Estuary. The number of species which 
penetrated the northern end of Leschenault Inlet (six species) and the 
southern end of Harvey Estuary (eight species) were also similar as 
were the numbers of species recorded from two of the rivers with eight 
species from the Col I ie River and six from the Murray River. However, 
only two species were recorded from the Serpentine River. 

Three species of fish (Conger wilsoni, Muraenichthys 
tasman iensi s, and Strongy I ura lei ura) have not previously been 
reported from_the estuaries of south-western Australia (Lenanton, 1974, 
1977, 1978; Chubb et al., 1979). However, none of these species were 
abundant and it is likely that they occasionally invade the estuaries 
from marine areas during summer when salinities are high. 

Feeding habits: The feeding habits of estuarine fish of south-western 
Australia have been described in two other studies, both of which 
analysed much larger numbers of fish than was done here. Wal lace 
(1976b) examined the diet of fish in the Blackwood River Estuary and 
Thompson ( 1957) examined the diet of fish from a range of estuaries, 
although fish from Leschenault Inlet comprised a large proportion of 
his samples. Both of these studies suggest that the diet of the fish 
examined here is relatively consistent with those in other estuaries and 
through time. 

Further, the four feeding patterns observed here (herbivores, 
omnivores, carnivores and predators = highest carnivores) match 
exactly those described by Wallace (1976b). Wallace also described two 
feeding patterns not observed here. These were zooplankton (blue and 
sandy sprat) and detritus feeders (sea mullet). Sprats were not 
examined in this study and all but one of the sea mullets examined 
had empty stomachs. 
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SAMPLE NUMBER OF NUMBER OF NIGHTS 
ESTUARY AREA No. SEINE SHOTS WHEN GI LL NETS 

WERE SET 

LESCHENAULT 1 2 1 
2 1 1 
3 0 1 

PEEL 1 1 0 
-

2 0 2 
3 1 0 
4 0 1 
5 0 1 

HARVEY 1 1 1 
2 1 1 

TABLE t Fishing effort in each area in Leschenault, Peel and 
Harvey estuaries. The locations of al I sample areas are 
shown in Figures 2-4. 

I 



STATION 

1 

2 

3 

4 
5 
6 
7 

9 
10 
11 
12 
13 

14 

15 

16 
17 
18 
19 
20 
21 

TABLE 2 
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DETAIL OF LOCATION DEPTH SUBSTRATE VEGETATION m 

Edge of art if i c i a I 0.3 Sand Absent 
channel 
Centre of artificial 2 Sand Absent 
channel 
Edge of artificial 0.3 Sand Posidonia 
channel detritus 
Tidal delta 0.5 Sand Halophi la 
Marginal platform 0.5 Sand Halophi la 
Riverine delta 0.3 Sand Absent 
Channel in riverine 2 Mud Absent 
de I ta 
Inlet basin 2.5 Mud Absent 
Marginal platform 0.5 Sand/Mud Ha I oph i I a 
Marginal platform 0.3 Sand/Mud Halophi la 
Marginal platform 0.3 Sand Halophi la 
Edge of dredged 0.3 Sand Absent 
channel 
Bank of dredged 0.5 thud Halophila 
channel 
Centre of dredged 2 Mud Absent 
channel 
Marginal Platform 0.5 /v\ud/Sand Ha I oph i I a 
Marginal platform 0.3 Sand/Mud Halophila 
Creek !brackish! 0.3 Mud Absent 
Edge of river 0.3 Sand/N1ud Absent 
Centre of river 2.5 Sand Absent 
Edge of river 0.3 Mud Absent 

Description of the stations where benthic fauna were 
sampled in Leschenault estuary. Locations of the stations 
are shown in Figure 28. 



STATION 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

TABLE 3 
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DETAIL OF LOCATION 
DEPTH SUBSTRATE VEGETATION 

m 

Centre of channel 3 Coarse sand Absent 

Bank of channel 0.5 fllud/sand Ruppia 

Edge of channel 0.3 Sand/mud Absent 

Marginal platform 0.5 Sand/mud Absent 

Inlet basin 1.5 Mud Green algae 

Centre of dredged 1 Mud Green algae 
channel 

Edge of dredged 0.5 Sand/mud Absent 
channel 

Centre of channel 1.5 Mud Green algae 

Edge of channel 0.3 Sand Absent 

Centre of river 2 Coarse sand Absent 

Edge of river 0.5 M.ud Absent 

Edge of river 0.3 Mud/sand Absent 

Description of stations where benthic fauna were sampled 
in Peel Estuary. Locations of the stations are shown in 
Figure 38. 
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STATION DETAIL OF LOCATION DEPTH 
m 

1 Marginal platform 0.3 

2 Inlet basin 2 

3 Marginal platform 0.3 

4 Marginal platform 0.3 

5 Inlet basin 2 

6 Marginal she If at 0.3 
mouth of Meal up 
Drain 

7 Marginal she If 200m 0.3 
south of Meal up 
Drain 

8 Meal up Drain 0.3 

9 Mr1rginal p I a i '.orm 0.3 

10 Marginal platform/ 1 
basin 

11 Marginal platform 0.3 

TABLE 4 Description of stations where benthic 
sampled in Harvey estuary. Locations of 
are shown in Figure 48. 

SUBSTRATE 

N,uddy sand 

Mud 

Sand and rock 

Sand/mud 

Mud 

Sand/mud 

Sand/mud 

Coarse sand 

Mud/sand 

Sand/mud 

Sand 

fauna were 
the stations 



Salinity (
0

/oo) Temperature (oC) 
STATION DATE TIME 

(hrs) Sur- Sur-
face -Im -1. Sm -2m -2.Sm -3m -4m -4.Sm face -lm -1. Sm -2m -2.Sm -3m -4m -4.Sm 

1 4.12.74 1000 34.4 34.4 - 34.4 - - - - 21.0 21.0 - 21.1 - - - -
f 2.12.74 2030 35.1 35.4 34.4 - - - - - 19.9 19.9 19.6 - - - - -
3 5.12.74 - 33.9 33.9 - - - - - - 22.8 22.7 - - - - - -
5 3.12.74 1520 8.7 - - - - - - - 32.2 - - - - - - -
6 4.12. 74 1300 29.5 34.0 - 25.7 - - - - 24.4 22.7 - 22.5 - - - -
7 2.12.74 2045 31.0 33.8 - 34.7 - - - - 23.3 22.5 - 21.2 - - - -
8 4.12.74 - 25.1 30.5 - 32.0 - - - - 25. I 24.6 - 23.4 - - - -
9 3.12.74 1210 2.6 29.7 - 31.2 31.2 - - - 25.0 25.6 - 24.5 24.5 - - -

10 4.12.74 - 2.8 4. I - 30.2 - - - - 25.0 24.8 - 24.7 - - - -
11 4.12.74 - 1.8 18.6 - 27.5 - 27.7 27.8 27.7 23.9 23.4 - 23.0 - 22.7 22.9 23 .1 

TABLE 5 Salinity and temperature measurements recorded in Leschenault estuary. The locations of the 
stations are shown in Figure 2A. 

N 
(J1 
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Othtr 

I actt ion, Jllustuc A,cord1, 

lu•b,r of b,nthic f 1una po, 80c• 
2 

It Station, 1-21 whtrt 
JUA btnthic. 

l ,. 3 4 s 6 1• 9• 10 11 12 13 14 ts• 16 17 18 19 20• 11 f 1un1 Location 0att 

collc:cttd 

MLLUSCA 
BIVALVIA 

Arthri t ic1 u:a,n 0 0 0 3 0 0 67 .0 0 0 3 102 2,i..12.12,51 46,88, 76, S0,54 0,8.6 I 73 0 0 l. 6 J - - --- 0 0 0 0 O,• 0 0 2 .2 0 0 0 0, o. 0, o. 0 o. 0, 0, 0, 0 11.2,0 0 0 0 0 llfyulla sp. 10 0 - - -
Spis\ll& tri9on,l la 0 0 0 0 O,• 0 o. 2 0 I 0 0 0, 0, 2. 0, 0 0, 0, 0, o. 0 0,0 0 0 0 0 0 0 - -
hllina deltoid.ali, 0 0 0 2 l 0 0 o. 2 0 0 0 0, 0, 0, 0, 0 I, I, 0, I, I 0,0 I I 0 0 0 0 - - -
~sp. 0 0 0 0 0 0 0.1 o. 2 l 0 0 o. 0, 0, o. 0 ,. 0, 0, 0, 0 0.4 ,0. 2 0 0 0 0 0 C - - -
~lubdca 0 0 0 0 O,• 0 0 0 0 0 0 0, 0, o, 0, 0 0, 0, 0, 0, 0 0,0 0 0 0 0 0 3 -
~rbul1 uu·1 0 0 0 0 0 0 0 0 0 0 0 0, 0, 0, 0, 0 0, o. 0, 0, 0 0,0 0 0 0 0 0 l - - ---GAS TROPOOA 

Bnbiciu • •e-l1"osto•u• 0 0 0 0 0 0 0 0 0 0 0 0, o. 0, 0, 0 0, 0, o. 0, 0 0,0 0 0 0 0 0 0 aangrovt \ t9S8. 
---- 1962, 

1963, 
1971 

Hvdrococcus bruitri 0 0 0 0 0 0 0 0 0 0 0 o. o. 0, 0, 0 2. o. 0, 0, I 0,0 0 l 0 0 0 0 - - -
PouaopvrQuS -;;--. - 0 0 0 0 0 0 0 0 0 0 0 0, 0, 0, 0, 0 0, o. 0, l, 0 0,0 0 0 3 0 0 0 - -
fusuriu\ bvrchu-di 0 0 0 7 2 0 0 0. 1 0 0 0 0, 0, 0, o. 0 0, 0, l, 0, 0 0,0. 2 0 0 0 0 0 0 - - -

PO~ ----

C.tii:;ittlla spp 0 0 0 8 6 0 0. 6 19.2 4 s 0 16,0, 2, 0, 0 S, l, I, ,, 4 9.2,8.4 43 2! 0 0 0 0 - -
~,i, ,rythraunsis I 0 J 6 6 26 6. 6 1.6 4 0 71 57,ZZ,3,26,30 9, 21, ll. 4, 10 4.2 ,2 .8 3 )4 0 I 6.6 2 - -
{u1'1trtid sp. 4 0 0 0 0 0 0 0 0 0 0 4, 4' I, 0, 0 o. o. 0, 0, 0 0,0 0 0 0 0 0 0 - -

tt.1ploscoloplo1, ktrgutlensis s 0 I 7 2 9 3. 6 J.' 6 8 9 21,ll,6, 6,19 lO, 2, 11, 11, 7 1.0,0.4 0 s 0 0 6. 0 0 - -
~~~ sp. I 1 0 I l 0 1 l. 2 0 49 0 0 12, 15,28,8, 4 1, 8, 5, J, 10 0,0 0 0 0 0 0 0 - -

! P,-ionosoio sp. 2 0 0 0 0 8 0 4 ,4 3. 2 0 0 0 0, I, 2, 0, 6 o. n, o. I, 0 1.8,3.1 2 0 0 0 0 0 

Unio,r.tifitd polychutt •P· 0 0 0 0 0 0 0. 4 0 0 0 0 8, o. 0, 0, 0 o. 0, 0, o. 0 0,0 0 0 0 0 0 0 -
1UR8(LLARIA >p. 0 0 0 0 0 0 0 0 0 0 0 o. 0, 0, o. 0 0, o. 0, I, 0 0,0 0 0 0 0 0 0 -
N(~AIOO( sp. 0 0 O 0 0 0 0 0 3 0 0 0, o. l, 0, 0 0, 0, o. 0, 0 0,0 0 0 0 0 0 0 -
CRUS I AC( A 
lMPt< I POOA 

Coroohiua spp 2 0 0 4 0 0 o. e 3.0 4 4 3 5, I, I, 4, 6 5, 10, 14, 11, 10 0,0 0 68 0 0 0 0 - -
Mt1Ha spp 0 0 0 2 0 0 0 0 l 0 0 l, 0, 0, 0, 0 4, o. 4, 8, S 0,0 I 14 l 0 0 0 - -
Par i!Cc!"c,Olo:iua ,o. l 0 0 42 I 0 0. 2 1.8 I 4 39 24,12.5, 0, g 44, 51, 10, 39, 62 o.o g 38 0 0 0 0 - - -
iso-,.-~ 0 0 0 0 0 0 0 0 0 0 0 0, 0, 0, 0, 0 0, 0, 0, 0, 0 0,0 0 0 0 0 0 5 - -
,ns.;o !O. 0 0 0 0 0 0 0 0 0 0 1 0, 0, c. 0, 0 0, o. 0, o. C 0,0 0 0 0 0 0 C 

O(U.POOA 
llrheus tuphl"'OSynt 0 0 0 0 0 0 0 0 0 0 0 0, o. 0, 0, 0 o. o. o. o, 0 0,0 0 0 0 0 0 0 Are• I - -

(rig. 2() 

H1lital"'cinus btdfordi 0 0 0 0 o,. 0 0 0 0 0 0 0, 0, 0, o. 0 0, 0, 0, 0, 0 o.o 0 C 0 0 0 0 -
;i!4c.robranchiua i"ttl"'•tdiu• 0 0 0 0 0 0 0 0 0 0 0 0, 0, 0, o. 0 0, 0, 0, 0, 0 0,0 0 0 0 0 0 0 Ar,1 I 

(fig. 1() 

P1 l uaori urtl'\u1 0 0 0 0 0 0 0 0 0 0 0 o. 0, 0, 0, 0 0, o. 0, 0, 0 0,0 0 0 0 C 0 0 Art a l ------ (fig. 2() 

P1i.u11onttu 1ustr1li1 0 0 0 0 o .• 0 0 0 0 0 0 0, o. 0, 0, 0 o. o. o. o. 0 0,0 0 0 0 0 u 0 Art~ ! -
(Fig. 2() 

Unidtntifitd crust1eun ... 0 0 0 1 0 0 0 0 0 0 1 0, 0, I, I, i 30,12,10,11,51 0,0 5 44 0 0 0 0 -
lKSECTl 
H("!Pl(RO >P. 0 0 0 0 0 0 0 0 0 0 0 0, 0, 0, 0, 0 0, 0, 0, o. 0 0,0 0 0 0 0 0 1 - -
CHIRONO"lO LARVA( ~ 0 0 0 0 0 0 0 0 0 0 o. 0, 0, 0, 0 o. 0, 0, 0, 1 0,0 0 0 0 0 0 0 - - -

fl SH 

~L~~~ aareor.atus 0 0 0 0 0 0 0 0 0 0 0 o. 0, 0, o. 0 0, 0, o. 0, I 0,0 0 0 0 r. 0 0 

lOi•L NU~B(R or ALL f AUO l S 0 5 83 26 80 85. 2 36.0 14 24 327 150,82,64, 161,196,278 27. 8, 75 299 4 l 14. 2 11 

Pl~ 90c • 51,121 146,218 23.8 

TABLE 6 Distribution of benthic fauna recorded from Leschenault Estuary. 
An asterisk(*) indicates that t~e sample was collected by the 
grab and had an area of 400cm ; otherwise a '1 samp I es were 
collected by the corer and had an area of 80cm. A plus {+) 
indicates that the species were collected from that station, but 
were not present in the core sample. Duplicate· samples were 
collected from Station 5 and five replicate samples at Stations 13 
and 14. Locations of the sample stations are shown in Figure 2B. 
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MAXIMUM RECORDED NUMBER 0.- FAUNA PER 80cm 
2 

lESCHENAULl ES lUARY PEEL -HARV( Y ESTUARY 

,::, ; • - L 
C c .. .. 
Cl 0 C C ,.. > - - C L -,, ,::, L CJ CJ a L 

TAXA C - C - .. .c ::, .. .. - .. - > u ; - .. > 
::, ::, - .. C ·-

C O CJ C CJ a ,: c w ·- a 
L C L C CJ c ...... ... .! L - ,._ ,._ 

" L .C .c .c. :, .. .. Cl 

- - V - V - "' .; > Q. L 
:, C ., L ., - C L ~ ~ 

0 .. ., 0 .. 0 ~ 
., CJ ., :, 

v, V .J z.., u Q. r "' ,e 

n = 23 ,. - ) n ~ 3 n = 3 n 14 n " 15 n = I n = 2 
MOLLUSCA 

81VALVIA 
Mylllus ~ plenuletus l Lemere~ I 0 0 0 . 0 0 0 0 

Xenostroous securis llamarc~J 0 0 0 - 0 0 0 2 
Ar thr it i ca s~enkel 88 73 3 - 99 804 37 0 
11\ysel le -- 11.2 10 0 - 0 0 0 0 sp. 
~ Ir i gone II e IL emerck l 2 0 0 . 0 0 0 0 
Te 11 ,na del toioel IS I l emerck. I 2 l 0 - 0 0 0 0 
le I I ine sp. 1 0 0 - 0 0 0 0 
~lubrice lGouldl +,O 0 0 - 0 0 0 0 
Ari'rTcor ~ar a tleseronl 0 0 l - 61.6 47 0 0 --

GASTROPODA 
Bembicium melanostromum IGmel inl •,o 0 0 - 0 0 0 0 
Hydrococcus brazieri <Tenison woodsl 0 l 0 - •,o 0 0 0 
PoIamopyr2us sp. 0 3 0 - 5 4 0 0 
Nassarius burchardi I Phi I ipp i l 7 0 0 - 0 0 0 0 

Nass"rius pauperatus (Lamarck I 0 0 0 .. 0 0 0 0 
Nassarius pyrr hus 111\enke I 0 0 0 .. 0 0 0 0 
Sal inator I rag i Ii s ( L amerck I 0 0 0 .. 0 0 0 0 

POL YCHAETA 
Cap i le 11 e spp 19.2 43 0 - 2.2 84 6 0.4 
Ceratonereis erythr-aeensis IF euve I I 57 34 6.6 - 72 81 6 l 
Eunereia sp. 4 0 0 - 0 0 0 0 
Heptoscoloplos ker9uelensis l McIntosh I 21 5 6 - 66 29 0 0 
Prionospio sp. l 49 0 0 - 78 314 48 0.8 
Prionospio sp. 2 8 2 0 - 0 0 0 0 
Polychaele sp. lunidenlifiedl 8 0 0 - l 0 0 0 

TUR8ELLAA I A sp. l 0 0 - 0 0 0 0 
NEMATODE sp. 3 0 0 - 0 0 0 0 

CRUST ACEA 
Alt\PHIPOOA 

Corophium spp 14 68 0 - 4 l 0 0 
Me Ii I a spp 8 14 0 - 14.4 0.2 0 0 
~rophium spp 112 38 0 - 18.8 11 0 0 

ISOPOO sp. 0 0 5 - 0 0 0 0 
MYSIO sp. 1 0 0 - 0 0 0 0 
OECOPOOA 

Alpheus euphrosyne Deltlen +,O 0 0 - 0 0 0 0 
~ pleoeius Hess 0 0 0 - 0 0 0 < .o 
ka I i care i nus oeofordi lltlontgomeryl +,O 0 0 - 0 0 0 0 
Macrobronchium intermedius I St impsonl .. ,o 0 0 - 0 0 0 0 
Macroonrholmus tlf.opsocarcinusJ sp. 0 0 0 - 0 0 0 0 ,0 
P~tnemon serenus I He Iler I •,O 0 0 - 0 0 0 0 
Pe1nernone~tralis Dakin +,0 0 0 - 2 .. ,0 0 ., ,0 
Squi I 1a laevis Hess 0 0 0 . 0 0 0 0 

CRUSTACEA~ (unidentifiedl 52 44 0 - 0 0 0 0 

INSECTA 
CHIRONO/t\10 LARVAE 1 0 0 - 12.2 227 0 0 
INSECT Sp. funident if iedJ 0 0 0 - 0 2 0 C 
HEMIPTERAN sp. 0 0 l - 0 0 0 0 

MAX I MUM OBSERVED NUMBER- OF All FAUNA PER 80cm 2 
278 299 14.2 286 8~9 97 3 -

NUii.SER O• TAXA RECORDED 28 D 6 6 14 13 4 7 

TABLE 7 Distribution of benthic fauna within and between Leschenault 
and Peel-Harvey estuaries. A plus (+) indicates that the 
species was present at a site during this survey, an 
asterisk (*) . indicates that the species is listed in the 
Western Austra Ii an Museum records, and a dash (-) indicates 
that quantitative data were not collected from that site. The 
number of samples from which the maxium abundance is 
drawn is shown as n. 



FISH --
GEOTR I !DAE 

MYL IOBATIDAE 

ELOPIDAE 

OPH I CHTH I DAE 

CLUPE I DAE 

ENGRAUL IDAE 

PLOTOS !DAE 

HEMIRAMPHIDAE 

ATHER IN I DAE 

S YNGNA TH I DAE 

SCORPAEN I DAE 

TERAPON I DAE 

KUHL I IDAE 

SILLAGINIDAE 

POMA TOM I DAE 

ARRIPIDAE 

SPAR IDAE 

SC IAENIDAE 

MUGIL !DAE 

BLENN I IDAE 

GOBI I DAE 

BOTH !DAE 

TETRAODONT IDAE 

CRABS --
PORTUNIDAE 

TABLE 8 

28 

Nekton ceughl Nekton ceught 
by qi 11 net by seine net 

Number Size of Number Size of 
oer set nekton per shot nekton Nekton recor-ded by 

SPECIES OF NEKTON by W.A. Museum 
- -E E 
u ,:, u ,:, - .. - .. .... "' "' I. I. .... N ... I. .. .. ::, .. .. ::, .. .. .. .. O> -g "' 

., .. .. "' D "' .. .. .. ... C ., .. .. ... C E ., 
... I. I. - .. ::, ., ... ... ·- .. ::, "' Locot ion Dote < < < .,., I. z E < < VI I. z E 

Geotrie eustre 11 s Grey Col I ie River 1916, 
1937 

My I iobet is eustrelis Mecleey 2 

Elops mochnote IForskeol I Lescheneult Inlet 1943 

Muroenichth)'.S tasmaniensis McCulloch Leschenoult lnlel 1945 

Ophisurus serpens llinnaeusl Lescheneult lnlel 1943 

Hyeerlophus vi t tetus <Cestelneul 12 2- 3 23 
Nemotalosa vlomin9~ (Munro I 47 20-30 47 

Engreul is oust re Ii s !Shew! l 2 9-10 3 B 7- 9 16 

Cnidoglenis mocroceehelus IVelenciennesl 1 3:; l 

Hyporhemehus melenochir {Valenciennesl 1 u 1 

Atherinid spp l 10 l 3 7B 3- 7 83 

Stigmetopore ergus IRicherdsonl Lescheneu It lnle! 19.ij, 
I 
I 

Grmneeistes marmoretus (Cuvier I 6 2- 4 11 Lescheneult Inlet 1943 

Amniatabo caudavittetus IRicherdsonl 4 16-23 4 

Pel ates sex Ii neat us IQuoy & Geimardl 12 16-21 12 2 19 3 

Eoel i e vitteta Cestelneu Col I ie A iver 1961 --- ----
Si lleginodes punctetus <Cuvier I 8 24-27 8 2 6 l 

21-25 2 

~ schombur9k i i Peters l 27 l 

Pomatomus saltetrix ILinneeusl 3 16 15-31 19 l 14 l 

Arripis 9eorgionus IVelenciennesl 2 20 2 

Acenthoeagrus butcheri IMunrol l 21 l 

Ar9yrosomus hololeeiootus ILecepedel 4 l 6 18-38 11 

Aldr ichette forsteri IValenciennesl u l l 20-22 8 97 34 4-10 lD 
24-31 7 20-2B 5 

~ ceehelus !Linnaeus! 21 20-2B 21 7 6- B 13 

Pictiblennius tcsmonit1nus (Richerdsonl Leschenau It 

Amo)'.e bilrenatus IKner I 11 4- 7 7 
10-15 15 

Fovono9obius lelerel is (Mecleeyl 99 2- 7 197 

Pseudo9obius olorum <Seuvagel 20 3- 6 40 

Pseudorhombus jen)'.nsi i !Bleeker I 1 15 l 

Contusus richei IFreminvi I lel l l 10-17 3 

Torquigener pleuro9remme IRegonl 30 15-19 30 57 12-18 114 

Portunus pele9icus llinntteus1 5 95 6-U 99 2 7- 8 3 

Distribution 
the Collie 
Figure 2C. 

and size of nekton recorded from Leschenau It 

one seine 

River. Locations of the sampling areas are 
The gill nets were set for on; night in each 

shot was in Area 2 and two seine ~hots in Area 

Inlet 1954 

Inlet and 
shown in 
area and 
1. 



FAMILY 

ll'ORDAC I I DAE 
MYL I OBA T IDAE 
ELOPIDAE 
CONGR IDAE 
OPH I CH THY I DAE 

CLUPE !DAE 

ENGRAUL !DAE 
GONORHYNCHIDAE 
PLOTOSIOAE 
BELDNIDAE 
HEMIRHMIPH IDAE 

POECIL I IDAE 
ATHERINIDAE 
s·YNGNATH IDAE 
SCORPAENIDAE 
TR IGL IDAE 
TERAPON I DAE 

KUHL I IOAE 
APOGONIDAE 
SILLAGINIDAE 

POMA TOM I DAE 
CARANGIDAE 
ARRIPIDAE 
GERR !DAE 
SPAR IDAE 
SCIANIDAE 
f,'IJG ILIDAE 

BLENNIDAE 
CLINIDAE 

GOBI I DAE 

BOTHIDAE 
PLEURONECTIDAE 
lfONACANTH IDAE 
TETRAOOONT !DAE 

TABLE 9 

SPECIES OF FISH 

SCIENTIFIC NAME 

Geotrla austral ls !Grayl 
;;;yTioi)etus austral is Macleay 
£lops mochnata IForskaall 
Conger wilsonl !Bloch and Schnelder! 
Muraenichthys tasmaniensis !McCulloch! 
Ophisurus serpens !Linnaeus! 
Hyperlophus vittatus ICastelnaul 
Nematalosa vlaminghi tMunrol 
Engraulis austral is !Shawl 
Gonorhynchus ~ !Richardson! 
Cnidoglanis macrocephalus IV&tenciennesl 
Strongylura lelura !Bleeker! 
Hyporhamphus melanochir IValenclennesl 
Hyporhamphus regularis IGuntherl 
Gambusia affinis !Baird and Girardi 
Atherinid spp 
Stigmotopora argus IRichordsonl 
Gymnapistes marmorotus ICuvierl 
Chelidonichthys kuma !Lesson! 
Amniatobo caudavittatus (Richardsonl 
Pelotes sexlineotus IQuoy and Goimordl 
Edelio vitiate Castelnou 
Apogon ruepeT"lii !Gunther I 
Sillaginodes punctatus ICuvlerl 
~ schomburgkii !Petersl 
Pomatomus saltatrix (Linnaeus! 
Seriolo ~ (Gunther! 
Arripis georgionus IValenciennesl 
Gerres subfasciotus 
Aciiiittlopagrus ~ !Munro! 
Argyrosomus hololepidotus ILacepedel 
Aldrichetta forsteri (Valenciennesl 
Mugil cephalus Linnaeus 
Pictiblennius tasmanianus !Richardson! 
Cristi ceps aurent i 8Cus 

Cristiceps austral is Valenciennes 
Favogobius lateral is (Macleayl 
Amoya bifrenatus IKnerl 
i'siii:idogobius olorum (Sauvage! 
Pseudorhombus jenynsii !Bleeker! 
Arrrnotretis rostratus 
Chaetoderma penicilligera !Cuvier) 
Contusus rlchei IFreminvillel 
Torquigenerp!eurogramma IReganl 

NUMBER OF ALL SPECIES 

29 

COll,N()N NAME 

Wide-mouthed Lamprey 
Eagle Ray 
Giant Herring 
Conger Eel 
Southern Worm Eel 
Serpent Eel 
Sandy Sprat 
Perth Herring 
Southern Anchovy 
Beaked Salmon 
Cobbler 
Slender Longtom 
Sea Garfish 
Western River Garfish 
Mosquito F lsh 
Hardy Head 
Spotted Pipefish 
Devi I Fi sh 
Red Butterfly Gunard 
Yellowtai I Trumpeter 
Striped Trumpeter 
Westralian Pigmy Perch 
Gobbleguts 
King George Whiting 
Yellow-finned Whiting 
hi lor 
Samson Fi sh 
Tommy Rough !Herring) 
Si lverbel ly 
Black Bream 
Mui loway 
Yel loweye Mui let 
Sea Mu 11 et 
Tasmanian Blenny 
Yellow Crested Weedfish 
Crested Weedfish 
Long-finned Goby 
Bridled Goby 
Blue Spot Goby 
Small-toothed Flounder 
Long-snouted Flounder 
Prickly Leather jacket 
Prickly Pufferfish 
Common Blowfish 

NUMBER OF SPECIES RECORDED DURING THIS SURVEY 
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LOCATIONS FROM WHICH 
EACH SPECIES RECORDED 
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Distribution of fish within and between Leschen au I t and 

Peel-Harvey estuaries. A plus ( +) indicates a species that was 

recorded during this survey, an asterisk ( *) indicates that the 

species is I isted in the Western Austra Ii an Museum records and a 

dash (-) indicates that the species has not been recorded. 



z 
0 ..... ..... DATE <C ..... 
"' 

l 12.12.74 

2 12.12.74 

4 12.12.74 

5 13.12. 74 

6 13.12.74 

7 12.12.74 

8 13.12.74 

9 12.12.74 

TABLE 10 
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Salinity 
0

/oo) Temperature (OC) 

TIME 
(hrs) Surface -1111 

- 26.1 26.8 

1100 21. 3 24.5 

1215 25.9 27.0 

- 19.5 25.4 

- 7. 3 24. 1 

- 4.6 7. 1 

0710 4.4 -

1535 1. 2 1.2 

Sai inity and 
Peel estuary. 
in Fi g u re 3A. 

-1. 5m -2m -3m Surface -h -l.5m -2m -3m 

- 26.8 21.1 25.1 24.2 - 24.4 24.0 

- - - 26.0 26.0 - - -

- - - 26.3 25.5 - - -

24.8 - - 24.5 25.4 25.3 - -

- 25.8 - 25.2 27.5 - 26.0 -

- 6.8 - 29.1 28.6 - 28.8 -

- - - 20.3 - - - -

- 1.2 - 29.7 25.8 - 26.0 -

temperature measurements recorded in 
The locations of the stations are shown 
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Nurrb~r of b•nthlc feune 1>•r 80cm2 et Stet ions 1-12 IIAus~um Records 
T AXA 

1• 2 .5 ' 5•. 6• 7 8• 9 10- 11 12Locetion Del• 

MOLLUSCA 

81VALVIA 

~ ~ D 0 0 0 D 0 o,o,o, 0 0,0,0, 0 0 0 Menoureh 1965 
0,0 0,0 Channel 

Xenostrobus ~ 0 0 0 0 0 0 0,0,0 0 0,0,0, 0 2 0 - -
o,o 0,0 

Arthritice s~men 1.0 99 24 92 1.2 0 20,32,43, 0.8 21,19,13, 0 0 37 - --- 19,.50 10,11 

Spisule tr i gon• 11 e 0 0 0 0 0 0 0,0,0, 0 0,0,0, 0 D D Mandurah 1965 
0,0 0,0 Cr1annel 

Ant icorbulo amaro 0 2 0 4 10.6 0 11,4,11, 61.6 3,7,2, 0 0 0 - --- 4,16 4 ,1 

GASTROPODA 
Hydrococcus brezleri 0 0 0 0 0 0 0,0,0, 0 0,0,0, 0 0 0 Mouth of 1970 

0,0 0,0 Serpentine 
River 

Potamopyrgus sp. 0 0 0 0 'o 0 0,0,0, 0.6 5,5 . .5, 0 0 0 - -
0,0 2,3 

Nasseri us pauper_atus 0 0 0 0 0 0 0,0,0, 0 0,0,0, 0 0 0 lnanour eh 1965 
0,0 0,0 Channel 

Nassarius pyrrhus 0 0 0 0 0 0 0,0,0, 0 0,0,0, 0 0 0 Mandurah 1965 
0,0 0,0 Chenne I 

Sel inetor f rol)i Ii s 0 0 0 0 0 0 0,0,0, 0 0,0,0, 0 0 0 tAanourah 1925 
0,0 0,0 

POL YCHAETA 
Cepi tel le spp 0 10 0 l 2.2 0.2 0,2,0, 0 l ,0,0, 0.4 0 6 - -

2,10 0,0 
Ceratonereis erythraeensis 0 71 60 72 0.2 0.4 6,8,7, 9.2 23,27,12 0 l 6 - -

1,12 11 ,12 
Heploscoloplos ~erguelensis 0 0 7 17 0 0 0.,0,0, 0 37,12,66, 0 0 0 - -

0,0 36,26 
Unidentified polycheele sp, 0 l l 0 0 0 0,0,0, 0 0,0,0, 0 0 0 - -

0,0 0,0 
Prionospio sp. 1 0 .54 5 78 1.3 0 3,2,5, 0.8 17,37,33, 0.8 0 48 - -

0,11 34,39 
Prionospio sp. 2 0 0 0 0 0 0 0,0,0, 0 0,5,0, 0 0 0 - -

0,0 0,0 

CRUSTACEA 

AMPHIPOOA 
Corophium spp 0 2 1 4 0.4 0 0,0,0, 0 0,0,0, 0 0 0 - -

0,0 0,0 
Melito spp 0 0 0 0 1.00 0,0,0, 14.4 0,0,0, 0 0 0 - -

0,0 0,0 
Perecorophium spp 0 14 1 18 0 0 0,0,0, 18.8 0,0,0, 0 0 0 - -

0,0 0,0 

DECAPDDA 
~ plebejus 0 D 0 0 0 0 0,0,0, 0 0,0,0, 0 0 0 Mi 11 1972 

0,0 0,0 I sf end 

Mecrophthelmus 0 0 0 0 0 0 o,o,o. 0 0,0,0, 0 0 0 Mi 11 1972 
tMopsocarcinus sp. I 0,0 0,0 I steno 

Palaeomonetes eustral Is 0 0 0 0 0 0 0,0,0, 0.2 o,o,o, 0 0 0 Mi 11 1972 
0,0 0,0 Island 

Squil le laevis 0 0 0 0 0 0 0,0,0, 0 0,0,0, 0 0 0 Mandurah 1972 
0,0 0,0 Channel 

INSECTA 
Ch ironomi a larvae 0 0 0 0 0 0 0,0,0, 12.2 0,0,0, 0 0 0 - -

0,1 0,1 

NUMBER Of ALL BIOTA PER 80cm2 
l 233 99 286 16.9 0.6 40,48,66, 118.6 107,112, l.:i 3 97 

26, 70 129,99,93 

TABLE 11 Distribution of benthic fauna recorded from Peel Inlet 
and the Serpentine and Murray Rivers. An asterisk 
(*) indicates that the sample was

2 
collected by the 

grab anq had an area of 400cm ; otherwise a 11 
samples 

2
were collected by the corer and had an area 

of 80cm • Five replicate samples were collected at 
Stations 7 and 9. The locations of the benthic 
sampling stations are shown in Figure 3B. 
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Nekton caught Nekton caught 
by gl 11 net bv seine net 

Number Size of , per Size of Nek ton Nekton recoraed 

per set nekton shot nekton caught by \'I.A. Museum 

SPECIES OF NEKTON -0 - I"' 
by . 

L 
. . 

scoop 

"' "' - , ... "' .. - , 
~ net . .. . .. ., ., :: "' "' 

., ., :: "' ~ ., .. C . .. ., ., 
~ I~ Locot ion Date ... '- .,, .. .. '- '- '- ·-

< < L < < < 
.,, 

FISH --
GEOTR I IDA.E Geotria austral is Gray Peel Inlet 1954 

ELOPIDAE E lops machnata IForskaal I Peel Inlet 1974 

CONGR IDA.E Conger~ !Bloch & Schnelder I Peel Inlet 1963 

OPH I CHTH I DA.E Opnisurus ser-pens (Linnneusl Peel In lel 1962 

CLUPE IDAE HyperlO£hu~tus ICastelnaul 35 3 2- 4 19 
7- 8 19 

Nemotoloso vlomin9hi tMunroJ l 699 12-16 BB 
19-27 113 

GONORYNCH I DAE Gonorynchus ~ IRicharasonl Murray River 1965 

PLOTOS IDAE Cnioo21anis macrocepholus tValenciennes 7 .. 19-25 9 6 9 l 
34-3B 5 

BELON I DAE Stron9uluro ~ IBleekerl Peel Inlet 1960 

HEMIRAMPH IDAE Hypornamphus melanochir ,va1enciennes1 2 23-38 4 
HyporhamphuS reoulnris !Gunther I Murray River 1963 

POECILIIOAE Gnmt>usia af finis IBoird & Girardi Areo 4 N.urrtJy River- 1973 

ATHERINIDAE Atherinio spp 3 54 1- 2 23 
4- 6 31 
9 3 

SCORPAEN IOAE Gymnapistes marmoratus lCuvierJ 1 13 1 Peel Inlet 1963, 
1965 

TR IGLIDAE Chef idonichthys kuma llessonl Peel Inlet 1972 

T:RAPON I DAE Amniataba couaavittatus tRichordsonl 12 17-22 12 Mur"r oy River 1963 

Pelotes sex I ineetus IQuoy 1, Gaimardl 28 l 15-24 56 .. 
APOGOIJI DAE Apogon rueppellii Gunther l 6 l Murr'oy River 1963 

SILLAGINIOAE SilltiqinodeS punctatus ICuvierl l 23-25 2 1 B l 

~ schombur 9k i i Peters 4 21-31 7 l 27 l 
POMA TOM I DAE Pomatomus sal totr i)( fLinneousJ l 15 16-19 17 

GERR IDAE Gerres subfasciatus Cuvier 4 13-15 8 7 15-16 7 

NUGIL IDAE AIOrichett8 forsteri fVolenciennP.sJ 108 14 19-29 230 15 59 l 5- 9 54 
1 7-24 21 

Mugi I cephalus Linnaeus 5 15 23-38 24 B B 1 
21-25 7 Niur r liy River 1969 

CL INIDAE Cristiceps aurantiacus Castelnou Peel Inlet 1944 

Cristiceps oustrelis Valenciennes Peel Inlet 1%1 

GOS I I DAE F avonoooo ius lateral is IMacleayl 40 6 3- B 20 

PLEURONECT IDAE A.rrmotret is rostratus GUnther l 6 l 
1/0NACANTH I DAE Chaerooerma eenici 11 i9ere (Cuvier) Murrey River 191 7 

Serpent i ne R. 1964 

TETRAODONT IDAE Torquiaener pleuro9ronmo 34 12-17 6B 51 10-17 51 

CRASS --
PQRTUNIDAE Portunus peiagicus llinnoeusJ 10 B-14 20 

TABLE 12 Distribution and size of nekton recorded from Peel Inlet, 
Murray River and Serpentine River. Locations of the sampling 
areas are shown in Figure 3C. In Area 2, gil I nets were set on 
two nights, in Area 5 gill nets were set for one night. There 
was one seine shot in each of Areas 1 , 3 and 4. 
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z Salinity 
0

100) Temperature (oC) 
0 - DATE Tlf.\E. f-
<( (hrs) t-
(/) Surface -lm -2m Surface -lm -2m 

1 18.12.74 1040 24.0 24.2 24.1 22.4 21.6 22.0 

2 18_.12. 74 - 20.9 21.1 22.2 25.5 24.9 22.7 

4 17.12.74 1800 1.7 - - - - -

5 17.12.74 0900 17.5 19.6 - 21.0 21.0 -

TABLE 13 Sa Ii n i ty and temperature measurements recorded 
in Harvey Estuary. The locations of the stations 
are shown in Figure 4A. 



TAXA 

MOLLUSCA 

BIVALVIA 
Arthritica semen 
Anticorbulraanwra 

GASTROPODA 
Potamopyrgus sp. 

POL YCHAE TA 
Capi tel la spp 
Ceratonereis erythraeensis 
Haploscoloplos kerguelensis 
Prionospio sp. l 

CRUSTACEA 

AMPHIPODA 
Corophium spp 
Paracorophium spp 
Meli Ill sp. 

DECAPODA 
Palaemonetes australis 

INSECTA 
CHIRONOMID LARVAE 
UNIDENTIFIED INSECT 

ALL TAXA 

NUMBER OF BE NTH IC FAUNA PER 80cm2 AT ST AT IONS 1-11 

2* 3 4 5* 6 7 

58 0 
4 0 

390 447,444 1.8 
5 19,10 0 

497,349 249,340 
47 ,46 1,12 

0 0 0 

0 0 84 
30 0 31 

1 0 4 
7 0.4 314 

0 0 
0 0 
0 0.2 

0 0 

0 0 
0 0 

1 
0 
0 

0 

0 
0 

0,0 

0,0 
44,1 
0,0 

56,0 

0,0 
0,0 
0,0 

0,0 

0,0 
0,0 

0 0,0 

0 0,0 
0.2 81,70 
0 1,4 
0 200,32 

0 
0 
0 

0 

0 
0 

0,0 
0,0 
0,0 

0,0 

0,0 
0,0 

0,0 

0,0 
23,57 
29,21 
18,20 

0,0 
0,0 
0,0 

0,0 

0,0 
0,0 

8 

0,0 
1,4 

0,4 

0,0 
0,1 
0,0 
7, 12 

0,0 
0, 1 
0,0 

0,0 

61,227 
0,2 

9 10* 11 

Other loca
tions where 

benthic fauna 
co I I ec t ed 

804 251.B 468 
4 1.8 7 

0 

0 
28 

1 
11 

0 
11 

0 

0 

0 
0 

0 0 

l.6 0 
0.6 62 
0 7 
9.2 55 

0 
0.4 
0 

0 

0 
0.2 

0 
50 

0 

0 Seine Site 2 
!Figure 4CJ 

0 
0 

100 0.6 829 566,455 2.0 B26,501 320,450 69,251 859 265.6 649 

TABLE 14 Distribution of benthic fauna recorded from Harvey Estuary. An asterisk ( *) 
indic~tes that the sample was collected by the grab and had an area of 
400cm ; 2 otherwise all samples were collected by the corer and had an area 
of 80cm • Duplicate samples were collected at Stations 4 and 6-8. The 
locations of the benthic sampling stations are shown in Figure 48. 



FISH --
ENGRAUL I DAE 

PLOTOSIDAE 

POECIL I IDAE 

ATHER IN !DAE 

SCORPAENIDAE 

TERAPONIDAE 

APOGON !DAE 

S ILL AG IN ID AE 

POMA TOM I DAE 

CAR ANG IDAE 

GERR IDAE 

MUGILIDAE 

GOB I !DAE 

TETRAODONTIDAE 

CRABS --· 
PORTUNIDAE. 

TABLE 15 

Nekton caught Nekton caught 
by g i I I net by seine net Nekton 

No. per :s, ze of No. per S, ze of Neklon recorded by 
set nekton shot neklon caught by W.A. Museum 

SPECIES OF NEKTOI, - "O - "O scoop net . .. • ., 
N 

u L 
N 

u L ..... - :, ..... - :, .. .. 
"' "' 

., .. 
"' "' " .. .. a, .. ., a, ., .. .. N C: . .. .. N :;; • Locetion Dete L L ·~ .. L L -~ .,: .,: V) L >t .,: .,: "' '- >t 

Engraulls austral is I Shaw) 1 12 1 2 9-10 2 

Cnidoglanis macrocephalus (ValenciennesJ 44 30 17-24 72 
28 1 
34 1 

Garnbusia aff inis !Baird & Girardi Mealup Drain 

Atherinid spp 16 B 4-7 24 

Gyrnnapistes marmoratus !Cuvier) 1 12 1 

Pelotes sex I inealus !Quoy & GaimardJ 1 1 17-18 2 

Apogon rueppel Iii Gunther 3 7-8 2 

Si I I ag i nodes eunclalus !Cuvier) 1 26 l 
Si 11 ago SC hombur gk i i Peters 3 24 3 

Pomatomus sat !air ix llinnoeusl D 17-23 D 

Seriola hippos Gunther 

Ger res subfasciatus Cuvier 2 11-12 1 ---
Aldrichetla forsteri IValenciennesl 413 57 19-26 470 349 l 5-11 350 
~ cephalus Linnaeus 40 52 19-27 52 9 32 6-10 41 

34-39 30 

F avon i gob i us I a I er a I is IN.acleayJ l 5 3-6 6 
~seudogoblus olorum ISauvegel Area 1 

tFigure 4CJ 

Torquigener pleurogranma !Regan I 16 39 12-18 55 

Portunus pelagicus tlinnaeusl 3 11 10-13 1~ 

Distribution and size of nekton recorded from Harvey Estuary. 
the samp Ii ng areas are shown in Figure 4C. The g i 11 nets were 
night in each area and there was one seine shot in each area. 

Harvey 1970 
Estuary 

Locations of 
set for one 

w 
u, 
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Figure 1 Location map of Lese hen au It and Peel-Harvey 
estuarine systems. 
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Figure 2 l_ocations of salinity/temperature sampiing sites, benthic fauna sampling sites and fish sampling 
areas in Leschenau It estuary. 
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Figure 3 Locations of salinity/temperature sampling sites, 
sampling areas in Peel estuary. 
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