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INTRODUCTION
Freshwater fish diversity in Australia increases 

dramatically in the tropical north when compared to 
southern parts of the continent (Unmack 2001; Allen 
et al. 2002) and there is still much to be documented in 
terms of species diversity, distributions, systematics and 
ecology. New, novel forms continue to be recorded from 
remote regions of Australia (e.g. Pusey and Kennard 
2001; Morgan et al. 2013, 2014a; Raadik 2014), and 
recent research using genetic techniques suggest that 
there may be two to three times the number of species 
actually present than is currently recognised (Adams 
et al. 2013; Hammer et al. 2013; Raadik 2014). Hence, 
detailed surveys and taxonomic reviews of local fi sh 
faunas are likely to provide important and exciting 
biodiversity updates, as well as contribute to natural 
resource management and conservation.

From an ichthyological perspective, Western Australia’s 
Kimberley region encompasses the entire Kimberley 
Province as well as the western portion of the Northern 
Province (Unmack 2013; Morgan et al. 2014b). Several 
biodiversity surveys have examined Kimberley freshwater 
fi shes (e.g. Allen 1975; Hutchins 1981; Allen and Leggett 
1990; Morgan et al. 2004a) and have identifi ed 49 species. 
The Kimberley supports considerable endemism among 
freshwater fi shes (30–40%; Unmack 2001, 2013; Allen 
et al. 2002; Morgan et al. 2011), including two endemic 
genera. The remaining species range across northern 
Australia, with varying distributions. However, due 
to the relatively inaccessible landscape of much of the 
region, many waterways remain poorly surveyed, or not 
surveyed at all, particularly in the Northern Province, and 
the eastern parts of the Kimberley Province (Morgan et 
al. 2011). A complex geological and landscape history of 
the region has likely been responsible for high endemism 
and deep genetic divergences (Unmack 2001; Pepper and 
Keogh 2014).

Here we report on a recent survey of tributaries of 
the Pentecost River catchment in the east Kimberley 
that fl ow through Karunjie and Durack River stations. 
The only published survey of freshwater fi shes in these 
tributaries is that of Allen and Leggett (1990), whose 
collections included only six species from two sites (50, 
51) in the Durack River on Karunjie Station. Ten species 
were collected from Durack River and Bindoola Creek 
by G.R. Allen in 1977 (seven of which were additional 
to Allen and Leggett 1990) and are held in the collection 
of the Western Australian Museum (WAM). Given 
that other, well studied river systems of the Kimberley 
have much higher biodiversity (Morgan et al. 2011), we 
predicted this total of 13 species likely refl ects a low 
sampling effort rather than a depauperate fauna.

METHODS
The survey included three main tributaries of the 

Pentecost River that feed into the west arm of Cambridge 
Gulf; from north to south, these are the Durack River, 
Bindoola Creek and the Salmond River (Figure 1). 
This is part of the extensive Northern Province, near 
the transition into the Kimberley Province (Unmack 
2001, 2013). The main branches of the Chamberlain 
and Pentecost rivers continue further south through 
El Questro Station and are not included in this study 
(but see Allen and Leggett 1990; Morgan et al. 2011 
for species lists). Durack Falls is the highest waterfall 
on the Durack River, which is a multi-tiered cascade 
that is submerged during most wet seasons (Figure 2). 
On Bindoola Creek, both Bindoola Falls and Oomaloo 
Falls are very high and not submerged, even at full fl ood 
(Figure 2). The Salmond River has numerous rapids 
and tiered cascades, the largest of which are probably in 
Salmond Gorge (Figure 2), however all are presumably 
submerged during the wet season. Sampling occurred at 
the end of a moderate wet season and most stream sites 
had low to medium fl ow. Environmental data recorded 
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FIGURE 1 Map of study area, showing tributaries, signifi cant geographical features, station boundaries and sampling sites. 
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for each site included physical characteristics, habitat 
components and water quality (Table 1). 

Sample sites were accessed by helicopter or vehicle 
between 27 May and 4 June 2014. Freshwater fi shes 
were sampled by a variety of methods, depending on the 
habitat: 

• Backpack electrofi shing was undertaken at most sites 
using a Smith-Root model LR-20B with voltage and 
frequency adjusted according to water conductivity 
and fi sh response; 

• Hand netting was used as either a dipnet from the 
surface or underwater on snorkel;

• Gill netting involved stringing a 4m long net 
(25–65mm mesh) across a channel or pool, set for 
approximately one hour with herding often used to 
assist entrapment;

• Seine netting (7m long, 4mm mesh) was used in 
conjunction with herding at one site; and,

• Angling was used as a supplemental method at many 
sites. 

Most fi shes were identifi ed and released at the point 
of capture, except those retained as representative 

voucher material for taxonomic studies and for 
identifi cation confi rmation (Clemann et al. 2014; Rocha 
et al. 2014). Fishes were held in a bucket with aeration 
and transported alive to the laboratory (Home Valley 
Station) where they were photographed in an aquarium 
before being euthanased using AQUI-S®. Tissue samples 
were placed into 80% DNA grade ethanol prior to 
vouchers being preserved in a 10% formalin solution. 
On return to WAM, all material was sorted and re-
examined to confi rm identifi cations and then lodged into 
the collection (accession numbers provided in Table 1).

RESULTS
Thirteen sites were sampled for fi sh, spanning a broad 

geographic coverage of the Karunjie and Durack River 
Stations: fi ve in the Durack River, fi ve in Bindoola 
Creek and three in the Salmond River (Table 1; Figure 
1). In Bindoola Creek, four sites were above Bindoola 
Falls and one was below. Freshwater fishes were 
recorded from 12 of the 13 sampling sites, with one site 
isolated upstream of Oomaloo Falls (BBK-14-OOM) 
yielding no fi sh (Table 2). Downstream sites in all 
tributaries supported 12–16 species, while upland sites 
above Bindoola Falls supported 0–4 species (Table 2).

FIGURE 2 A. Durack Falls (Station BBK-14-005); B. Bindoola Falls; C. Oomaloo Falls (Station BBK-14-007); D. Cascades in 
Salmond Gorge (Station BBK-14-012)
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TABLE 2 Species recorded at each site on Durack River, Bindoola Creek and Salmond River (see Table 1), including an 
estimate of the number of individuals observed. New collection records from these tributaries are marked with 
an asterisk.

Species 001 002 003 004 005 OOM 006 007 009 010 011 012 013

Clupeidae

Nematalosa erebi 10 5 5 5

Ariidae

Neoarius graeffei * 1

Neoarius midgleyi * 1 1 5

Plotosidae

Neosilurus ater * 5 1 2 1

Neosilurus hyrtlii 10 10 20 100 10 2 2 5

Neosilurus pseudospinosus 2 7 1 5 15 5 2

Belonidae

Strongylura krefftii * 1 1 5

Melanotaeniidae

Melanotaenia australis 30 50 20 200 100 150 10 20 10

Melanotaenia cf. exquisita * 100 200 200

Latidae

Lates calcarifer * 2 1 3

Ambassidae

Ambassis sp. north-west 30 1 1 2 10 20

Terapontidae

Amniataba percoides 20 1 10 10 1 10 5 5 10

Hephaestus jenkinsi 2 20 5 30 20 30 30 20 3

Leiopotherapon unicolor 20 50 50 20 5 50 50 10 50 20 10 20

Syncomistes butleri * 11 5

Syncomistes kimberleyensis 1 100 50 100 200 50 2

Syncomistes cf. rastellus * 1 25 2 1 10

Apogonidae

Glossamia aprion 2 5 1

Toxotidae

Toxotes chatareus 5 10 10 5 30 3 5 15 1

Eleotridae

Mogurnda oligolepis 20 1 1 2 10 10

Oxyeleotris lineolata * 1 10 1

Oxyeleotris selheimi * 5 5 5 10 5 2 1

Gobiidae

Glossogobius giuris 5 10 2 10 20 20 20 20 30

No. Species 4 12 16 3 12 0 12 4 15 14 12 16 12

Twenty three species of freshwater fishes were 
recorded, representing 12 families (Table 2). The most 
ubiquitous species was Leiopotherapon unicolor (from 
12 sites), and fi ve species were each recorded at nine 
sites (Table 2). One species, Neoarius graeffei, was 
recorded from a single site. Six species of Terapontidae 
from four genera were collected (Table 2). Ten species 
were recorded from the surveyed tributaries for the fi rst 
time (Table 2). 

At least three undescribed species were collected 
(Table 2; Figure 3). The fi rst was a species of slender 
rainbowfish superficially similar to Melanotaenia 
exquisita, however recent genetic analyses suggested 
that this population is distinct from other populations 
known from Kakadu Escarpment country in the 
Northern Territory. Secondly, north-west glassfish 
Ambassis sp., is a well known species distributed widely 
across the Kimberley and north-western Australia, but 
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currently lacking a formal name due to confusion in 
nomenclature (i.e. previously known as A. muelleri but 
this name is a junior synonym of the eastern Australian 
species A. agassizii; see Allen et al. (2002)). Finally, 
a large silver grunter that does not key to any known 
taxon (Vari 1978; Allen 1989) was recorded This 
recently recognised species is superfi cially similar to 
Syncomistes rastellus and is currently being described 
(Shelley and Le Feuvre, Melbourne University, personal 
communication).

DISCUSSION
The th ree surveyed t r ibutar ies suppor ted a 

comparatively diverse fauna of freshwater fishes, 
accounting for nearly half of all species known from 
the entire Kimberley region (Morgan et al. 2011, 2014b). 
This result nearly doubles the species previously known 
from these tributaries (from 13 to 23; see Introduction). 
The freshwater fi shes on Karunjie and Durack River 
Stations had not been comprehensively reviewed prior to 
this survey – knowledge was largely limited to a handful 

FIGURE 3 Undescribed fi shes found during the survey. 
A. Melanotaenia cf. exquisita; B. Syncomistes 
cf. rastellus; C. Ambassis sp. north-west.

of species sampled at stream crossings on the Gibb River 
Road. The species list presented here (Table 2) now 
considers all major habitats of these properties. Further, 
the study collected important voucher material for 
broader taxonomic revisions and genetic studies of key 
species currently under investigation (e.g. rainbowfi sh, 
grunters, gudgeons and glassfi sh) and, as such, the 
eventual species list is likely to include several more 
species or names for undescribed forms (e.g. Adams et 
al. 2013; Morgan et al. 2014b).

Aust ralia’s most widespread f reshwater f ish 
Leiopotherapon unicolor, which occurs as an effectively 
single genetic population across eastern, central and 
northern Australia (Allen et al. 2002; Bostock et 
al. 2006; Morgan et al. 2011), was the most widely 
recorded species in the present survey. In contrast 
Syncomistes kimberleyensis is a narrow range endemic 
known only from the Pentecost and Ord river systems 
and is considered one of the Kimberley’s least known 
freshwater fi sh species, being previously reported from 
only a few sites and a handful of individuals (Allen 
et al. 2002; Morgan et al. 2011). The results of the 
current study (seven sites, more than 500 individuals) 
are notable and contribute to broader understanding 
of conservation requirements in the face of increasing 
anthropogenic pressures on freshwater ecosystems (e.g. 
see Morgan et al. 2014b).

Another important fi nding of the present survey is 
the effect of the large Bindoola Falls on the migration 
capacity of the fi sh communities (Figure 2). These 
major waterfalls appear to play a role in restricting the 
upstream movement of fi shes, and therefore limiting 
species diversity (to four species) in the headwaters of 
the Bindoola Creek sub-catchment (i.e. sites 1, 4, 7). 
Natural isolation appears to provide a refuge from more 
mobile and competitive species, providing a stronghold 
for the Kimberley endemic Mogurnda oligolepis 
and also supporting the only known populations of a 
likely new species of Melanotaenia (see Results). This 
rainbowfi sh was the most common fi sh above Bindoola 
Falls. Its presence in the area was fi rst noted in 1997 
(Tappin 2011) and recent genetic analyses suggested it 
is a distinct taxon (Unmack et al. 2013), but no voucher 
material was available until now. This putative new 
species appears to reside in streams and plunge pools 
isolated in allopatry above Bindoola Falls from the 
more widespread M. australis. Despite sampling similar 
habitats outside of the Bindoola Creek sub-catchment 
(and below the falls), the rainbowfi sh was not recorded 
from any other sites, suggesting a highly restricted range 
and even smaller area of occupancy based on linear 
aquatic stream habitat. A second population with affi nity 
to M. exquisita was reported from the King George 
River in the Kimberley in the mid-1980s (Allen et al. 
2002) and another is known from the Victoria River, 
Northern Territory (Burrows et al. 2008). Further work 
is underway by the authors to review the M. exquisita 
species complex.
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Concluding Remarks
The Karunjie and Durack River Stations are expansive 

and unique areas, with a comparatively diverse 
freshwater fi sh fauna. The upland streams and rivers 
support several species with small global distributions. 
Habitat protection for these short range endemics 
and vigilance and proactive management to maintain 
an environment free of introduced fi sh species is of 
paramount importance (Morgan et al. 2004b, 2014b, 
2014c) especially for Bindoola Creek. The recent arrival 
of cane toads to the east Kimberley and their potential 
direct or indirect detrimental effect on the fi shes is of 
concern (Shine 2010). Finally, there is a long history 
of traditional knowledge of the freshwater fi shes of 
the region, and we encourage efforts to document the 
Nyaliga language names for Ji (fi shes), which would 
complement other work in this regard elsewhere in the 
Kimberley (Smith 1997; Morgan et al. 2004a).
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