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Abstract 
 
The platypus (Ornithorhynchus anatinus) is an iconic species endemic to eastern 

Australia where it plays an important role in many freshwater ecosystems. It is common 

and widespread throughout its range but reductions in parts of its distribution have been 

recorded. Many anthropogenic activities have been identified as potential threats to the 

status of the species and its habitat is affected by disturbance from processes such as 

forestry and agriculture. Very little is known of platypus ecology or how threatening 

processes affect the state of populations. It is therefore important to gain a better 

understanding of how characteristics vary between different populations to be able to 

predict the effects of disturbance. 

The main aim of this study was to investigate the characteristics of platypus in the 

Plenty River catchment in southeast Tasmania. Distribution of platypus and habitat 

characteristics associated with platypus occurrence within the catchment was 

determined through a field-based survey, a sighting survey and anecdotal evidence. 

Morphological, behavioural and genetic traits of the population were also investigated 

during the field survey. In addition, Plenty River population characteristics were 

compared to another population in the South Esk River in northeast Tasmania. 

Platypus were found in all parts of the Plenty River catchment, but in much lower 

numbers in the upper and mid-catchment compared to the lower catchment. This could 

be related to differences in habitat characteristics, but other factors such as disturbance 

from anthropogenic activities could also be influencing the observed distribution 

pattern. A similar trend in distribution was seen in the South Esk River population, 

indicating that it is not a catchment-specific characteristic. However, comparisons of 

other characteristics of the two catchments imply that it is important to apply 

catchment-specific measures in management and conservation. 

The Plenty River platypus is morphologically similar to other Tasmanian 

populations, but larger than its mainland counterpart. It displays highly diurnal activity 

patterns and a great deal of movement on land which is in line with previous 

observations of Tasmanian platypuses in contrast to mainland populations. Diet 
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composition is largely consistent with previous studies, although it varies temporally 

and spatially which supports the hypothesis that the platypus is an opportunistic feeder. 

A preliminary genetic study shows that different parts of the catchment might support 

different populations, but further research is needed to substantiate these findings. 
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Thesis structure 
 
Chapter 1 

This chapter introduces the platypus as the study species. It describes its distribution, 

population ecology and habitat and possible threats to its status. It then concludes by 

identifying the overall aims of the study. 

 

Chapter 2  
This chapter investigates the occurrence and distribution of platypus within the Plenty 

River catchment in southeast Tasmania. It discusses where within the catchment 

platypuses are found based on captures and sightings. It also explores habitat 

characteristics of different parts of the catchment in relation to platypus occurrence. In 

addition, platypus activity patterns within the lower catchment are investigated. 

Platypus occurrence, distribution and catchment characteristics of the Plenty River are 

then compared to data from a previous study by Koch et al. (2006) in the South Esk 

River in northeast Tasmania. 

 

Chapter 3 

This chapter describes the morphology and population characteristics of the Plenty 

River platypus. It investigates sex ratios, body size and condition of the platypus and 

compares it to previous studies within the catchment. Genetic relatedness within the 

population is discussed and diet composition of platypuses within the lower Plenty 

catchment is explored in detail. Differences in morphology and diet between the Plenty 

population and a population from the north-eastern Tasmanian South Esk River 

catchment are explored. 

 

Chapter 4 

The chapter summarizes the questions and conclusions explored in chapters 2 and 3. It 

discusses within catchment distribution patterns in a Tasmanian and Australian context 

and its implications for future conservation measures. Moreover, it discusses and 

identifies areas of platypus ecology in need of further research.
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1. General introduction 
 
The platypus (Ornithorhynchus anatinus) is endemic to Australia and plays an 

important part in many freshwater ecosystems on the continent. The Australian water rat 

(Hydromys chrysogaster) and the platypus are the only semi-aquatic freshwater 

mammals in Australia (Grant and Temple-Smith 2003) and are thus occupying special 

niches. 

The platypus is one of only five extant species belonging to the order 

Monotremata, the Short-beaked echidna (Tachyglossus aculeatus), the Western Long-

beaked echidna (Zaglossus bruijnii), the Eastern Long-beaked echidna (Zaglossus 

bartoni) and Sir David’s Long-beaked echidna (Zaglossus attenboroughi) being the 

other four. Because of their special traits, monotremes are considered important links 

between mammals and the early ancestors of mammals and are consequently the focus 

of intense research. However, because of the secretive nature of the platypus it is not 

easily studied in the wild and there are still gaps in the knowledge of the ecology of this 

species.            

Most of the waterways inhabited by platypuses are affected by anthropogenic 

activities, potentially causing a reduction in numbers and distribution and threatening 

the survival of the species (Grant and Temple-Smith 2003). In the face of climate 

change it is important to gain more knowledge and a better understanding of platypus 

ecology to assess its conservation status and develop appropriate management and 

conservation strategies.  

 

1.1 The platypus and its habitat 
 
The platypus has a combination of mammalian and reptilian traits (Warren, Hillier et al. 

2008). Like all monotremes it is an oviparous, but lactating species (Walton and 

Richardson 1989; Warren, Hillier et al. 2008). One characteristic setting it apart from 

the rest of the monotremes is the possession by males of the venom-producing crural 

glands with a venom composition much like that of reptiles (Warren, Hillier et al. 
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2008). It is long-lived, with the oldest recorded individual reaching 21 years of age in 

the wild (Grant 2004b). Sexual maturity is reached at two or three years of age (Grant 

1984; Grant and Temple-Smith 1998a).  

Platypuses are solitary animals (Walton and Richardson 1989) with a polygynous 

mating system (Grant and Temple-Smith 1998a). They are seasonal breeders, as 

indicated by the increase in size of the testes of males at the start of the breeding season 

(Temple-Smith 1973; Walton and Richardson 1989). Breeding occurs in late winter and 

early spring, but breeding times vary with latitude, occurring earliest in Queensland and 

progressively later in New South Wales, Victoria and Tasmania (Connolly and 

Obendorf 1998; Grant 2004a; Grant 1984; Munks and Nicol 1999). 

During breeding season the female builds a complex nesting burrow in which she 

lays up to three eggs (Grant, Griffiths et al. 1983) which are incubated for c. 10 days 

(Grant and Temple-Smith 1998a). After hatching, the young are suckled in the burrow 

for 3 - 4 months (Grant, Griffiths et al. 1983) and are subsequently weaned and emerge 

from the nesting burrows at the end of summer or early autumn (Grant 1984; Grant 

2004b).  

Platypuses prefer to inhabit areas with river or stream banks consolidated by roots 

of vegetation where they construct resting and nesting burrows (Grant and Temple-

Smith 1998a). The burrows provide shelter from predators and create a microhabitat 

with a constant temperature, protecting the platypus from large ambient temperature 

variations and preventing heat loss and unnecessary energy expenditure (Bethge, Munks 

et al. 2004; Grant 1983). Burrows are often found in undercut stream and river banks 

with plenty of ground vegetation and riparian vegetation overhanging the bank and 

water (Serena 1994; Serena, Thomas et al. 1998). The overhanging vegetation provides 

shelter from predators during foraging and when the platypus is entering or leaving the 

water. Vegetation also controls bank erosion and provides shading, energy and habitat 

for in-stream organisms consumed by the platypus (Boulton and Brock 1999; Grant and 

Temple-Smith 1998a; Serena, Worley et al. 2001). In some areas, predominantly in 

Tasmania, burrows have been found above ground in scrub and dense vegetation (Otley, 

Munks et al. 2000) and even in caves (Munks 2004).  
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1.2 Diet and foraging behaviour 
 
The platypus is an opportunistic feeder with a diet consisting mainly of benthic 

invertebrates (Faragher, Grant et al. 1979; Grant 1984; Grant and Carrick 1978). 

Invertebrates such as Trichoptera, Ephemeroptera, Odonata and Diptera are important 

food items throughout all seasons (Faragher, Grant et al. 1979; Grant and Carrick 

1978). Other organisms, such as amphipods, bivalve molluscs, tadpoles and fish eggs 

have also been found to be part of the diet (Bethge 2002; Faragher, Grant et al. 1979; 

Grant and Carrick 1978; Grant and Temple-Smith 1998a; Munks and Nicol 1999; Otley, 

Munks et al. 2000). 

Platypuses forage using electrolocation (Fjallbrant, Manger et al. 1998; Manger 

and Pettigrew 1995). With electro- and mechanoreceptors in their bill they locate the 

electric fields and water movements generated by prey in the stream or river channel 

substrate (Pettigrew, Manger et al. 1998; Scheich, Langner et al. 1986). They are multi-

prey loaders (Kruuk 1993), i.e. many of the collected food items are stored in their 

cheek pouches at once and then brought up to the water surface to be masticated (Grant 

and Temple-Smith 1998a; Walton and Richardson 1989). The platypus is mainly 

nocturnal, with a peak in activity during twilight (Bethge 2002; Bethge, Munks et al. In 

press). In winter when food availability is low, a greater proportion of individuals have 

been shown to forage more frequently during the day (Bethge 2002; Bethge, Munks et 

al. In press; Otley, Munks et al. 2000).  

Foraging takes place in riffle areas as well as deeper pools (Serena 1994; Serena, 

Worley et al. 2001). It has, however, been suggested that platypuses are not very 

efficient at foraging in pools deeper than five metres (Rohweder and Baverstock 1999). 

Shallow riffle areas have greater densities of invertebrates and thus provide more 

optimal foraging grounds (Serena, Worley et al. 2001). Complex environments with a 

great deal of aquatic vegetation, roots, logs and gravel or cobble substrate provide many 

different habitats for in-stream invertebrates, giving a higher invertebrate diversity and 

abundance (Boulton and Brock 1999; Grant and Bishop 1998; Grant and Temple-Smith 

1998a; Serena, Worley et al. 2001). Accordingly, platypuses have been shown to prefer 
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foraging in habitats with large grain size substrates (Grant 2004a; Serena, Worley et al. 

2001).  

 

1.3 Distribution and home range 
 
The platypus inhabits freshwaters of eastern Australia, with a distribution from 

Cooktown in the north to Tasmania in the south (Grant 1984; Grant 1992c; Grant and 

Temple-Smith 1998a) where it has a widespread distribution across the island and is 

also present on King Island (Connolly and Obendorf 1998). It is found in a range of 

biomes, from tropical and cool temperate to alpine regions (Grant and Temple-Smith 

1998a). It can be found in both lentic and lotic waters of many different habitats, 

including forests, agricultural land, urban environments, mountainous areas of up to 

1200 m above sea level (Bethge, Munks et al. 2004; Connolly and Obendorf 1998; 

Otley 1996; Otley, Munks et al. 2000) and occasionally even estuaries (Rakick, Rakick 

et al. 2001) and caves (Munks 2004). 

There is relatively little known about the distribution of platypus populations 

within catchments. Previous studies based predominantly on sighting surveys indicate 

that platypuses are more common in middle and lower parts of river catchments 

compared to the upper parts (Koch, Munks et al. 2006). This has been attributed to 

more optimal platypus habitat being available in mid- and lower catchments (Ellem, 

Bryant et al. 1998; Koch, Munks et al. 2006; Serena, Thomas et al. 1998; Serena, 

Worley et al. 2001). 

Platypus home range within a river system can range from 2.9 - 7 km (Gardner 

and Serena 1995; Serena 1994). Foraging activity is separated both spatially and 

temporally, probably as a result of competition between individuals with different 

positions in the social hierarchy (Bethge 2002; Bethge, Munks et al. In press; Serena 

1994). A number of studies do, nevertheless, show overlap in home ranges and even 

sharing of burrows (Bethge 2002; Grant, Grigg et al. 1992; Grant and Temple-Smith 

1998a; Krueger, Hunter et al. 1992; Serena, Thomas et al. 1998). Platypuses appear to 

have quite small foraging ranges, often foraging in an area of less than 1.5 km. Yet, 
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some individuals are more free-ranging, moving up to 7 km (Grant and Carrick 1978; 

Serena, Thomas et al. 1998; Walton and Richardson 1989). Particularly in Tasmania 

some platypuses are known to move extensive distances on land, e.g. when travelling 

between water bodies or from burrows to water bodies (Otley, Munks et al. 2000).  

 

1.4 Threatening processes and conservation status 
 
The species is considered common throughout its range, however, fragmentation and 

local reductions in distribution and abundance have been reported from several river 

systems subject to poor land-management practices (Grant and Temple-Smith 1998a; 

Grant and Temple-Smith 2003; Lunney, Grant et al. 2004; Lunney, Grant et al. 1998). 

Platypuses have been reported in very degraded waters, showing that the species has 

some resilience to habitat disturbance (Grant and Temple-Smith 1998a; Lunney, Grant 

et al. 2004). However, few studies have investigated the direct effects of habitat 

modification and degradation on platypus populations.  

Some of the identified threats to the platypus and its habitat include forestry, 

agriculture, water regulation and disease (Grant 1984; Grant and Temple-Smith 2003). 

In addition, climate change presents an increasingly alarming threat to freshwater 

ecosystems and the platypus (Grant and Temple-Smith 2003). Timber harvesting can 

drastically change the conditions in nearby stream and river systems by decreasing 

evapotranspiration and increasing flow and erosive runoff, which subsequently elevates 

turbidity and sedimentation (Campbell and Doeg 1989; Grant and Temple-Smith 2003; 

Malmqvist and Rundle 2002) causing reduction in invertebrate species diversity, 

abundance and composition (Campbell and Doeg 1989; Davies, Cook et al. 2005; 

Davies and Nelson 1994; Grant and Temple-Smith 2003; Growns and Davis 1991; 

Growns and Davis 1994). A few studies have investigated the effects of forestry 

activities on small headwater streams and associated biota, including the platypus 

(Davies, McIntosh et al. 2005; Koch, Munks et al. 2006). These studies found that it 

may take up to 15 years for the ecology of such streams to recover from such 

disturbance. 
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Agricultural practices greatly modifies habitats by introducing irrigation systems 

causing increased surface runoff, elevated turbidity and an influx of pesticides and 

nutrients into rivers and streams (Grant and Temple-Smith 2003). Many Australian 

waters are consequently becoming increasingly eutrophic due to nitrification and 

phosphorization (Kruuk 1993). This changes the water quality and consequently reduces 

the abundance and diversity of in-stream benthic invertebrates (Campbell and Doeg 

1989; Grant and Temple-Smith 2003; Malmqvist and Rundle 2002). Decreases in the 

abundance of benthic invertebrates would affect the food availability of the platypus and 

might consequently cause declines in populations (Grant and Temple-Smith 2003). 

The disease Mucurmycosis has only been found in the Tasmanian platypus  

(Munday and Peel 1983; Stewart 2001) and is believed to have been introduced to 

Tasmania with frogs from Queensland (Munday, Whittington et al. 1998). The disease 

is caused by the fungus Mucor amphibiorum which initially causes skin ulcers and then 

spreads to underlying tissues (Munday, Whittington et al. 1998; Obendorf, Peel et al. 

1993). The wounds can cause lowered mobility and reduce the insulation properties of 

the fur, making it more difficult for the animals to thermoregulate (Connolly, Obendorf 

et al. 1998). The disease is presently confined to the north of Tasmania and during the 

past year very few new confirmed cases have been identified (Macgregor 2008, Gust 

pers.comm.) 

Climate change is perhaps the most imminent threat to the platypus’ conservation 

status due to its potential large effects on in-stream conditions which are important 

determinants of benthic invertebrate community structure.  Temperature elevations will 

increase evapotranspiration and consequently decrease run-off into streams from 

surrounding catchments, reducing in-stream flow (Hughes 2003; Malmqvist and Rundle 

2002). An increase in frequency of droughts would consequently cause a shift in 

invertebrate species composition and abundance (Hughes 2003; Malmqvist and Rundle 

2002) and change food availability for the platypus. In Tasmania temperature anomalies 

with above average annual temperatures have been occurring more frequently during 

the last 40 years, being the highest in the last 10 years (Bureau of Meteorology 2009a). 

A similar pattern can be seen in rainfall with below average annual rainfall becoming 
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more common in parts of the state, particularly during the last 10 years (Bureau of 

Meteorology 2009b). The effects of extensive droughts can already be seen in many 

parts of Australia, including Tasmania (Bureau of Meteorology 2009c) and could 

potentially have cascading effects on many species such as the platypus.  

1.5 Study aims 
 
The overall aims of this study were to investigate spatial distribution patterns, 

morphology and population characteristics of the platypus in a river catchment in 

southeast Tasmania and to compare with similar data available for platypuses in a river 

catchment in northeast Tasmania. 

 

More specifically the study aimed to explore four topics; 

• The distribution of platypuses within the Plenty River catchment in southeast 

Tasmania 

 
- Do platypuses occur in the upper headwaters of the catchment? 

 

• Habitat characteristics of different parts of the Plenty River catchment  

 
- Which habitat characteristics are associated with platypus occurrence? 

 

• Individual characteristics of the Plenty River platypuses 

 
- What is the morphology and condition, diet composition, activity 

patterns and genetic traits of the Plenty River population? 

 

• Differences in platypus populations between catchments 

 
- Are there differences in occurrence, distribution, morphology and 

population characteristics of platypus in the Plenty River, southeast 

Tasmania and the South Esk River, northeast Tasmania?
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2. Distribution of the platypus within the Plenty River catchment, SE 

Tasmania and a between catchment comparison with the upper South 

Esk River catchment, NE Tasmania 
 

2.1 Introduction 
 

Several broad scale studies have attempted to map platypus distribution on mainland 

Australia (Grant, Gehrke et al. 2000; Lunney, Grant et al. 2004; Lunney, Grant et al. 

1998; Rohweder and Baverstock 1999; Turnbull 1998) as well as in Tasmania 

(Connolly and Obendorf 1998; Otley 2000). They show that platypuses are widespread 

throughout their range, although declines in numbers have been reported in some areas 

on the mainland (Grant and Temple-Smith 2003), but the species’ status in Tasmania is 

less well-known (Connolly and Obendorf 1998). The studies are mainly based on 

sighting surveys in local communities and on smaller field trapping surveys and have 

primarily been aimed at determining presence or absence of platypus within catchments. 

Consequently, they do not provide much detailed information on abundances. 

Estimating the abundance of platypuses has proven to be very complicated due to the 

difficulties in studying the species and there are as a result very few population 

estimates. 

It is not very well known how platypus populations are distributed within 

catchments or how the distribution differs between catchments. Two hypotheses on 

within catchment distribution patterns have been suggested. The first, proposed by 

Grant (1995), suggested that platypuses prefer to burrow and forage in the middle and 

lower parts of catchments, whereas the headwaters in the upper parts of catchments are 

only used intermittently for foraging when there is sufficient flow. The second 

hypothesis proposes that headwaters are used consistently by dispersing juvenile and 

sub-adult platypuses (Koch, Munks et al. 2006). A number of studies report lower 

abundances of platypus in upper reaches compared to lower reaches of rivers (Koch, 

Munks et al. 2006; Lunney, Grant et al. 1998; Turnbull 1998). This could be explained 

by the fact that the upper reaches generally are less suitable as foraging and burrowing 
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habitat. Middle and lower reaches of catchments, on the other hand, are more likely to 

have optimal habitat characteristics (Ellem, Bryant et al. 1998; Koch, Munks et al. 

2006; Serena, Thomas et al. 1998; Serena, Worley et al. 2001).  

Platypus activity and ranging patterns and have been studied extensively, 

particularly in relation to foraging, and it has been found that they are mainly nocturnal 

animals with some diurnal activity (e.g. Bethge 2002; Bethge, Munks et al. In press; 

McLeod 1993; Otley 1996). Several studies have indicated that Tasmanian platypuses 

show more diurnal activity and seem to move more extensively on land compared to 

mainland populations (Munks and Nicol 1999; Taylor, Mooney et al. 1991). The 

underlying mechanism of these behavioural differences is not well-known and is still a 

relatively unexplored area of study. 

Platypuses are frequently found in catchments surrounded by agricultural land 

(Connolly, Obendorf et al. 1998; Grant and Temple-Smith 2003) or catchments affected 

by forestry (Grant and Temple-Smith 2003; Turnbull 1998). Fragmentations in platypus 

distribution have been reported from several river catchments, most likely due to the 

indirect effects of agriculture (Lunney, Grant et al. 2004; Lunney, Grant et al. 1998).  In 

spite of this, there has been very little research on the direct effects of anthropogenic 

activities on distribution patterns of platypuses within a catchment. To date, only one 

published study has looked at the effects of forestry on platypus distribution and 

abundance. Koch, Munks et al. (2006) studied a population in an area of the upper 

South Esk River in northeast Tasmania which previously had been clearfelled. The 

study found that platypuses used streams subjected to clearfelling, but were in 

significantly lower numbers in such streams compared to undisturbed streams. More 

research into the mechanisms behind platypus distribution patterns is required to be able 

to explain and extrapolate these findings into a wider context. 

 

This part of the study aimed to answer four questions; 

1. Do platypuses occur in the upper headwaters of the Plenty River catchment in 

southeast Tasmania? 
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2. Which habitat characteristics are associated with platypus occurrence in the 

Plenty River?  

3. Are there any differences in habitat characteristics and distribution of platypuses 

between two Tasmanian catchments; the Plenty River and the upper South Esk 

River catchment? 

4. What are the activity patterns of platypuses in the lower Plenty River 

catchment? 

 

2.2 Materials and methods 

2.2.1 Plenty River study sites 
 
The study was conducted in the Plenty River catchment (42º 45’S 146º58’E) which is a 

western tributary to the Derwent River situated in southeast Tasmania (Fig. 2-1). The 

Derwent stretches southeast all the way from Lake St Clair in west-central Tasmania 

down to sea level at the Derwent Estuary (DPIWE 2003). The Derwent River catchment 

encompasses an area of 6 925 km2, while the Plenty River has a catchment area of 204 

km2 (DPIWE 2003). The area is dominated by forest used for timber harvesting and 

plantation forestry established in the 1970’s (Hethrington, Norske Skog, pers. comm.).  

The lower Plenty catchment is dominated by cleared land for settlements, crop fields 

and cattle grazing (Fig. 2-2). It has a mean annual rainfall of 550.1 mm and mean min-

max temperatures are 6.6-17.3 °C (Bureau of Meterology 2009d).  

The Plenty River tributaries were divided into 1st, 2nd, 3rd, 4th and 5th order streams 

according to the Strahler stream ordering system. Three lowland 5th order stream 

trapping sites consisting of six sub-sites (two sub-sites, one upstream and one 

downstream at each site) were located in the Plenty river and three sites (six sub-sites) 

were located in a water race running parallel to the river (Fig. 2-3). The water race was 

a manmade creek created to supply water to crop fields and cattle in the area. The 

trapping sites were all in the vicinity of the Salmon Ponds trout hatchery (Fig. 2-2). The 

riparian zone at the lowland sites was small with the river banks often immediately 

adjacent to paddocks, poppy and wheat fields. On parts of the river cattle had direct 



 
Chapter 2: Distribution in the Plenty River and South Esk River 

 
 

 11

access to the banks. These lowland sites were situated on sand, gravel and mud of 

alluvial, lacustrine and littoral origin. They were dominated by rock and cobble 

substrate and sequences of shallow riffle areas and deeper pools. The water race sites 

had slow-flowing water with sandy-silty substrates and steep banks.  

From two different layers in ArcGIS; the Tasmanian Vegetation Map (TASVEG) 

on a 1:25,000 scale (Land Information Systems Tasmania 2009) and a Forest Groups 

layer (Land Information Systems Tasmania 2009), the proportion of different forest 

types was calculated as a mean for each stream site group in the study area. A majority 

of the lower catchment was covered by tall native eucalypt forest (41.3 %), with equal 

amounts of softwood plantations (20.8 %) and non-forest vegetation (20.6 %). The 

riparian zone vegetation was mainly dominated by introduced tree and shrub species.  

The mid- and upper catchment of the Plenty River is characterized by steep gullies 

and sharp ridges.  It has a mean annual rainfall of 820.9 mm and mean temperatures 

ranging from 5.0 °C to 13.9 °C (Bureau of Meterology 2009d). The area has been 

subjected to many different land uses since European settlement. The majority of the 

area is used for forestry activities with coupes of soft and hardwood plantation and 

native forest. The forestry area has been logged since the late 1960’s and the earliest 

pine plantations were established in 1970 (Hethrington, Norske Skog, pers. comm.). 

The remaining parts of the upper catchment are mainly on private land cleared for cattle 

grazing.  

In the upper catchment two areas of different vegetation types were selected as 

suitable for a platypus trapping survey. One area had a catchment consisting mainly of 

undisturbed native forest and was characterized by shallow pools and riffles, stony-

rocky streambed substrate and wide riparians zones with native forest vegetation. The 

second area consisted of hardwood and softwood plantation forest. It was characterized 

by a mix of slow-flowing and faster-flowing streams, stony-rocky to sandy stream beds 

and riparian zones with a mix of native and introduced vegetation. Five sites (10 sub-

sites) were located in the native forest area and six sites (12 sub-sites) within the 

plantation areas (Fig. 2-4). In addition, four trapping sites (8 sub-sites) were located in 

areas of mixed vegetation in the mid-catchment (Fig 2-4). The sites were all situated on 
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dolerite, with the exception of one 4th order stream which had the majority of its 

catchment on upper glacioline sequences of pebbly mudstone, sandstone and limestone. 

The native forest site catchments were dominated by tall native eucalypt forests (52 %), 

low native eucalypt forests (24 %) and non-forest vegetation (19 %). The plantation 

sites were dominated mainly by softwood plantations (53.6 %), some tall eucalypt 

forests (22 %) and non-forest vegetation (21%). 

The 3-5th order stream sites in the mid-catchment of the Plenty had a mixture of 

vegetation occurring in both native forest and plantation sites. Almost half of the mid-

catchment sites were covered by tall eucalypt forests (46.5 %), a fifth was covered by 

softwood plantations (20.7 %) and another fifth consisted of non-forest vegetation 

(18.7 %).  

 
 

 

 

 

 

 

 

 

 
Plenty River  

Figure 2.1 Location of study site in Southeast Tasmania. 
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Figure 2-2. Land use and vegetation cover in the Plenty River catchment. 
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Figure 2-5. Two fyke nets set up at a trapping sub-site in the lower 
catchment water race. One net was set facing upstream and the other 
one facing downstream. Mesh wings were stretched to each bank, 
cutting off the entire width of the stream. 

2.2.2 Trapping methods 
 
Platypus occurrence and distribution within the Plenty River was assessed by trapping 

with fyke nets during 14 trapping sessions between October 2008 and February 2009. 

All trapping sessions consisted of three consecutive trapping nights. On each trapping 

night one fyke net was set facing upstream and another one facing downstream at each 

sub-site between 15.00-19.00 hours. The nets were set with the entrance in the middle 

of the stream and the ends secured to stakes on the bank above water level (Fig. 2-5). 

From the entrance of each net two mesh wings were stretched, one to either side of the 

bank, cutting off the entire width of the stream. The wings were held above water level 

with sticks and string tied to branches. Rocks were placed along the bottom of the wings 

to weigh them down to the streambed and seal any openings large enough for a platypus 

to swim through.  At sites where the stream was too wide for one net to stretch across 

two nets, one facing upstream and the other facing downstream, were connected by the 

wings and stretched across the entire width of the stream. 
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Figure 2-6. Two cage traps set up at a small 1st order 
trapping stream in the upper catchment. One trap was set 
facing upstream and the other facing downstream. Plastic 
mesh wings were stretched to the banks. 

In some small 1st order streams with low flow wire treadle cage traps (56 x 20 x 20 cm) 

were used instead of fyke nets, following the methods of Koch, Munks et al. (2006). 

The treadle traps were set in pairs, one facing upstream and the other downstream with 

plastic mesh wings stretched to the banks and sealed with rocks, cutting off the entire 

width of the stream (Fig. 2-6). The traps were set in shallow pools or riffle areas less 

than 5 cm deep. 

Once set the nets and traps were checked every 30 minutes from dusk until 

around 10.30 pm. This has in previous studies been found to be the best period for 

capturing platypus (Grant 1992a; Munks pers. comm.). If a platypus was captured the 

nets were pulled out and put on the bank immediately. At the end of a trapping night all 

nets were pulled out of the stream and placed on the bank. 
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2.2.3 Camera trapping survey to assess presence/absence 
 
On the first net-trapping session in the upper catchment three Scoutguard SG550 DLC 

covert trail cameras were set up next to the nets to test for their suitability in 

determining presence or absence of platypuses. The aim was to verify possible 

occurrence of platypus at sites where catch success was low. It was expected that the 

cameras would increase the likelihood of detecting platypus presence and show if low 

catch success was due to low occurrence or simply a result of avoidance of nets and 

traps by the animals.  The camera traps consisted of a passive infrared module (PIR) 

detecting heat from an animal passing by. The PIR then sent a signal to a receiver in a 

camera unit which took a photograph with an infrared flash or started recording a video 

sequence. 

During the following trapping sessions, cameras were only put up at sub-sites 

not trapped with nets or traps at the same time. Cameras were put up on the stream bank 

in the afternoon of the first day and left for the entire 3-night trapping session. They 

were placed 1-2 m from the stream, secured to a stake and angled to cover the width of 

the stream. Cameras were set to record 50 second video sequences. Due to the 

restrictions of the camera range, only the smaller streams (<1.5 m width) were used as 

camera trap sites. On the third trapping night cameras were taken down between 11 pm 

and 1 am. The footage was then screened for any sign of animal activity within the 

camera frame. All videos were automatically labelled with date and time. 

 

2.2.4 Other sources of locality data on the Plenty River population 
 
To map the distribution of platypus within the Plenty River all existing records and 

publications of platypuses in the area were reviewed. The Natural Values Atlas, a 

comprehensive data base on Tasmania’s flora and fauna managed by Department of 

Primary Industries Water, was also searched for platypus records. A platypus sighting 

survey was conducted to investigate distribution in parts of the Plenty catchment which 

was not subject to fyke netting or camera trapping. A survey form (Appendix 2) was 
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distributed to mail boxes of residents living adjacent to the Plenty River in the upper, 

middle and lower parts of the catchment during December 2008 to January 2009. In 

total 85 sighting forms were distributed within the area. In addition, approximately 50 

survey forms were distributed to employees working in the area for the forestry 

company Norske Skog and another 50 to employees of Inland Fisheries Services. The 

same sighting form was also placed in 50 copies at the reception of Salmon Ponds trout 

hatchery, asking visitors to the hatchery to participate. Participants were asked to 

provide information on date, time and location of any platypus sightings in the Plenty 

River area and to give details on the behaviour and condition of sighted animals. The 

form could either be returned via Australia Post prepaid-reply mail, accessed online and 

submitted electronically or be left in a box at the Salmon Ponds hatchery reception. 

Data from three other platypus studies were used to compare with population data 

gathered in this study. The first data set was from a previous study on distribution and 

occurrence of the disease Mucormycosis in Tasmanian platypus partly conducted in the 

lower Plenty River catchment by the Department of Industries Water and Environment 

(Gust pers. comm.). The study was conducted within the same Plenty river reach and 

within the same year (2008) as the present study. The second data set was from a study 

within the lower Plenty River catchment conducted during 1997-1998 by Bethge (2002) 

to collect platypuses from the field for a lab-based study. A third study investigating the 

prevalence and epidemiology of Mucormycosis in part within the lower Plenty River 

was also compared with the present study (Stewart 2001). Furthermore, a report on the 

use of the Salmon Ponds trout hatchery by the Plenty River platypus conducted by 

(Munks, Spencer et al. 2007) was compared with data on activity patterns in the present 

study.  

 

2.2.5 Habitat assessment of the Plenty River sites 
 
At each Plenty River trapping sub-site the morphology and environmental 

characteristics of the stream and riparian zone was assessed. The measured variables 

were based on a preceding study in the South Esk River (Koch, Munks et al. 2006) and 
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had in several prior studies been shown to be associated with platypus occurrence 

(Grant and Temple-Smith 1998a; Serena 1994; Serena, Thomas et al. 1998).  

A total of 16 different habitat variables relating to stream and riparian zone 

morphology and vegetation were measured along a stretch of 100 m (Table 2-1 and  

2-2). Measurements were taken in consecutive 12.5 m sections, along a 50 m stretch 

upstream and one 50 m stretch downstream of each trapping sub-site. Concurrently, the 

stream banks were searched for indirect signs of platypus such as burrow entrances, 

runways, tracks and scat. 

 

 

 

In-stream 

characteristics 

Measurement  

Bank full depth (m) Continuous variable. Depth of the stream channel to the highest 

flood mark. 

Bank full width (m) Continuous variable. Width of the stream channel to the highest 

flood mark.  

Streambed slope Continuous variable. Slope of the streambed. Determined in 

degrees by visual estimation. 

Streambed form Categorical variable; 1=V-shaped; 2=U-shaped;  3=flat 

Runs Absolute number of runs. 

Pools Absolute number of pools. 

Stream bed 

substrate 

Continuous variable. Proportion of organic, bedrock, rock, 

stone, gravel, sand, and silt substrate on the streambed 

determined in percentage by visual estimation. 

Debris dams Absolute number of vegetation debris dams. 

In-stream logs 

 

Absolute number of tree logs of two sizes (< 50 and  > 50 cm 

diameter) in the stream channel. 

Suspended logs  

 

Absolute number of tree logs of two sizes (< 50 and  > 50 cm 

diameter) suspended above the water level across the stream.  

Table 2-1. In-steam habitat variables measured every 12.5 m section along a 100 m stretch 
at each trapping subsite. 
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Riparian zone 

characteristics 

Measurement 

Canopy density Continuous variable. Density of the tree canopy above the stream 

channel determined in percentage by visual estimation. 

Overhanging 

vegetation 

Continuous variable. Percentage of vegetation (> 2 m height) 

overhanging the stream bank and water determined by visual 

estimation. 

Riparian zone 

slope 

Continuous variable. Slope of the riparian zone within 20 m from 

the stream banks determined in degrees by visual estimation. 

Riparian zone logs Absolute number of logs < 80 cm diameter in the riparian zone 

within 20 m of the stream banks.  

Tree species  Absolute number of tree species in the riparian zone.  

Stream bank 

stability  

Categorical variable. Bank stability index;  

1= Stable banks, no erosion, no undercutting, vegetation on 

banks.  

2= banks less stable, some erosion, some undercutting, some 

vegetation on banks.  

3=unstable banks, erosion, undercutting, no vegetation on banks. 

 

2.2.6 Activity pattern survey 
 
Platypuses in the lower Plenty River adjacent to the Salmon Ponds trout hatchery have 

been reported to frequently move across the hatchery grounds to forage in the trout 

ponds (Inland Fisheries Service pers. comm.). There are many signs of platypus activity 

on the lawns and walkways of the hatchery and platypuses can often be seen swimming 

and foraging in the ponds. It has been hypothesized that the high abundance of 

oligochaete tubifex worms in the pond sediments make the hatchery attractive foraging 

Table 2-2. Riparian zone habitat variables measured every 12.5 m section along a 100 m 
stretch at each trapping subsite. 
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grounds for the platypus (Taylor, Mooney et al. 1991). In support of this platypuses 

have been shown to consume tubifex worms in captivity (Krueger, Hunter et al. 1992). 

Spatial and temporal activity patterns on the hatchery grounds were assessed by 

investigating the frequency of use of different areas of the Salmon Ponds trout hatchery 

by platypuses. Platypus movements were monitored with sand traps, Scoutguard SG550 

cameras with PIR (passive infrared) units and through a sighting survey. 

To monitor platypus activity on the hatchery grounds sand traps were set up on 

four different runways leading from the Plenty river banks up onto the grounds. The 

runways were in close proximity to the river sites used in the fyke netting study and the 

sand trapping was run simultaneously with the 3-night netting sessions to get an idea of 

platypus activity during netting nights. From anecdotal evidence and a previous sand 

trapping study (Munks, Spencer et al. 2007) the chosen runways were known to be used 

by platypuses. The sand traps consisted of 0.5 cm of sand spread out over the entire 

width of the runway and 40-50 cm along the length of the runway. They were checked 

and reset every morning and all tracks and the direction of movements were recorded. 

A sighting survey (Appendix 2) was conducted from January to April 2009, 

asking visitors at the hatchery to report any platypus sightings, place of sighting and 

time of day. Additionally, to investigate the presence and activity patterns of platypuses 

at the Ponds a camera trapping survey was conducted. During two weeks the same 

Scoutguard SG550 cameras used in the upper-catchment survey were placed at different 

sites within the hatchery grounds to assess which spots were actively used by 

platypuses. Anecdotal information on platypus sightings and signs such as scat, tracks 

and runways and data from a previous camera trapping survey at the hatchery (Munks, 

Spencer et al. 2007) were used as indication of activity. After the trial period, four sites 

were chosen for permanent camera traps. Two cameras were placed on runways leading 

from the banks of the Plenty River up onto the hatchery grounds, one at the edge of one 

of the trout ponds and one on a walkway in between two ponds where platypus tracks 

were regularly seen. Three cameras were set to take photographs and one was set to take 

video sequences. The cameras were checked and photographs and videos retrieved once 

a week for six weeks.  
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2.2.7 Data analysis 
 
Occurrence of platypus in the different stream groups of Plenty River was determined 

by capture per net hour, calculated as the number of platypuses captured in a stream 

group (native forest, plantation, mid-catchment and lower catchment river and water 

race) divided by the number of net hours in each stream group. A net hour was defined 

as two nets or cage traps (one net/trap facing upstream and one facing downstream at a 

sub-site) in the stream for one hour. 

The habitat variables measured every 12.5 m were averaged for each sub-site. 

Subsequently a Principal Component Analysis (PCA) was performed on the mean 

habitat variables for each sub-site. The PCA reduced the number of habitat variables to 

a smaller number of Principal Components (PCs). Principal Components with an eigen 

value above 1 were selected for further analysis on the assumption that they explained 

the majority of the variability in the data (McGarigal, Cushman et al. 2000). To make 

the components easier to interpret an orthogonal transformation (Varimax rotation) was 

conducted which increased the distinction between important and non-important habitat 

variables (McGarigal, Cushman et al. 2000). The components were then used to 

investigate differences in habitat characteristics between the different stream groups 

with One-way Analysis of Variances (ANOVA) and were subsequently compared with 

platypus occurrence. In addition, differences in tree species composition in the riparian 

zones were compared using non-metric Multidimensional scaling on a Bray-curtis 

similarity matrix.  

Transformations of data were performed where suitable. All statistical analyses 

were performed in SPSS 16.0, SAS 9.1 and Primer 6 software packages. 
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2.2.8 Source of comparative data – South Esk River study 
 
A data set from another river catchment was used for investigation into between 

catchment differences. Data was collected by Koch, Munks et al. (2006) in the northeast 

Tasmanian South Esk River catchment.  The catchment characteristics were compared 

with the Plenty River catchment based on two different layers in ArcGIS; the 

Tasmanian Vegetation Map (TASVEG) on a 1:25,000 scale (Land Information Systems 

Tasmania 2009) and a Forest Groups layer (Land Information Systems Tasmania 2009). 

In addition, catchment area, length of stream, and altitude was determined from GIS 

layers from the Conservation of Freshwater Ecosystem Values program (CFEV 2005). 

The variables were averaged for each stream order group and compared statistically 

between the two rivers with t-tests and non-parametric Mann-Whitney U tests.  

 

2.3. Results 

2.3.1 Occurrence and distribution of platypus within the Plenty River  
 
During the time period October 2008 – February 2009 a total of 20 platypuses were 

captured during 1212 net hours in different parts of the Plenty River (Table 2-3). 17 

individuals, 8 males and 9 females, were captured in the water race and 5th order river 

reach in the lower catchment. Two females were captured in the mid-catchment, one in 

a 5th order reach and one in a 4th order reach. In the upper catchment 1st order streams 

only one individual, a male, was captured. All captured individuals were adults.  

During a trapping session in a mid-catchment 3rd order site, dry platypus scat was 

found on bedrock situated in the stream just a couple of cm above the water level. The 

water level had dropped several cm in the stream during the week preceding the 

trapping session. Consequently, the scat had most likely been deposited within a week 

of its discovery and recent occurrence of platypus at the site was thus highly probable. 

Mean catch per unit effort (number of captured platypuses/net hour) was highest 

in the lower catchment 5th order river reach and water race, with 0.032 individual 

platypuses captured per net hour (Table 2-4). In other words, one platypus was captured 
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every 31 net hours. If including recaptured animals a total of 39 captures were made in 

the lower catchment, giving a catch per net hour of 0.07. Catch per net hour in the lower 

catchment was also similar between trapping seasons (spring vs. summer), with 0.07 

caught/net hour (including recaptures) both in seasons. Recaptures were only made in 

the lower catchment. Mean catch per unit effort was ten times lower in the 3-5th order 

mid-catchment sites with 0.0076 caught/net hour, or one platypus captured every 131st 

net hour. The lowest catch per unit effort of 0.0026 animals/net hour (representing one 

individual), was obtained in the 1st order streams. For the catchment as a whole, mean 

catch per net hour was calculated as 0.0165, or one individual every 60th net hour. When 

including recaptures, total catch per net hour was 0.035 caught/net hour. The pattern of 

increase in catch per net hour with stream order is depicted in Fig. 2-7. 

Camera traps were set up for a total of 403 hours in the upper catchment, but the 

traps did not detect any platypuses for the duration of the study. The footage showed 

that the banks of the trapping sites were used by other animals such as wombats 

(Vombatus ursinus) and Bennett’s wallaby (Macropus rufogriseus rufogriseus). 

 

 

 

 

 

 

 

 

 

Stream order group Males Females 

1st-2nd order 1 0 

3rd-4th order 0 1 

Mid-catchment 5th order 0 1 

Lower catchment 5th order 8 9 

Total 9 11 

Table 2-3. Number of adult male and female platypuses caught in different Plenty River 
stream order groups. 
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Stream order Trapping effort 

 (net hours) 

Catch/net hour Number of 

captures 

1st-2nd   

(upper catchment) 

380 0.0026 1 

3rd-5th (mid catchment) 262 0.0076 2 

5th (lower catchment) 534.5 0.0318 17 

Total catchment 1212 0.0165 20 

Table 2-4. Trapping effort in net hours, the catch per net hour and number of platypus in 
different stream order groups of the Plenty River. One net hour is defined as two nets or 
cage traps in a stream for one hour.

Figure 2-7. Catch per net hour in 1st-2nd, 3rd-5th (mid-catchment) and 5th order 
(lower catchment) streams in the Plenty River catchment. One net hour is 
defined as two nets, one facing up-streams and one facing down-streams, in a 
stream for one hour. 
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There were no records of platypus within the Plenty River catchment in the Natural 

Values Atlas (Livingston, FPA, pers.comm.). The sighting survey reported on a total of 

11 platypus sightings within the Plenty River, all within the time period of 2006 - 2009. 

Four additional sightings were reported through personal communication with residents 

in the area. The majority of sightings were from the lower catchment where 9 separate 

platypus sightings were reported from the 5th order river reach (Fig. 2-8). Most sightings 

were made in the river reach immediately behind the Salmon Ponds trout hatchery. 

Platypuses had also been observed on several occasions in the river below and a few 

kilometres above the hatchery (Anon. pers. comm.). One sighting was made at the 

mouth of the Plenty just below the point where it merges with the River Derwent. 

Platypuses were also reported to have been spotted on several occasions in farm dams 

on two properties adjacent to the hatchery.  

Very few sightings were reported from the mid- and upper catchment. Platypuses 

had been sighted on several occasions throughout the years in the mid-catchment 

adjacent to sites trapped during the trapping survey (Anon. pers comm.)  

(Fig 2-8). On one occasion a platypus was spotted further up in the mid-catchment in 

Puzzle River, a 3rd order stream connecting to the main Plenty river reach (Filliponi, 

Norske Skog, pers. comm.). Platypuses had also been sighted over several years in a 

farm dam in the lower parts of the western upper catchment, adjacent to the township of 

Moogara (Fig. 2-8). In addition, one observation of overland movement by a platypus 

was made in the eastern parts of the upper catchment, in the area of Mount Lloyd. 

The sighting survey had a low reply rate with a total of 8 % of the sighting forms 

from residents in the Plenty River area returned. No sightings were reported from Inland 

Fisheries Service, and only one sighting was reported through personal communication 

with the forestry company Norske Skog. The survey at the Salmon Ponds hatchery 

returned 14 % of the sighting forms mainly reporting on sightings within the hatchery 

grounds. 

Reports on indirect signs such as burrows, scat and tracks provided information on 

occurrence. From observations in the field and personal communication with local 

residents and Inland Fisheries Service employees several active burrows could be 
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identified along the 5th order reach and in the adjacent water race. Fresh scats and tracks 

were sighted on a weekly basis on the walkways and lawns of the trout hatchery 

grounds (Munks, Spencer et al. 2007; Inland Fisheries Service, pers. comm.). 

 

2.3.2 Habitat characteristics of the Plenty River sites 
 
The Principal Component Analysis (PCA) identified five principal components with an 

eigen value above 1, explaining a total of 74.3 % of variance in the habitat 

characteristics (Table 2-5). A large proportion of the variation (25.7 %) was not 

explained by these five components, indicating that many different habitat variables 

contributed to the variation between sub-sites. On the two first principal components 

(PCs), sub-sites in the native forest, plantations, mid-catchment, lower catchment river 

and water race were all divided into separate groups, but with some degree of overlap 

between groups (Fig. 2-9).  The native forest and plantation sites had the most scatter 

and the highest degree of overlap on the first two PCs, showing that there was a lot of 

variation in characteristics between sub-sites within groups and there were similarities 

in characteristics between the two groups.  

The first principal component (PC 1) explained 26.2 % of the variation and was 

negatively correlated with stream width and stream bed slope, as well as the number of 

tree species in the riparian zone and proportion of rocks and stones in the stream bed 

substrate. It was positively correlated with the proportion of silt and organic material in 

the stream bed. The second component (PC2) explained 22.4 % of the data and was 

negatively correlated with the number of in-stream logs and suspended logs (< 50 cm 

diameter), as well as the number of logs (> 80 cm diameter) in the riparian zone and the 

number on in-stream debris dams. The third component (PC3) explaining 11.6 % of the 

variation was negatively correlated with percentage of vegetation overhanging the 

stream and proportion of gravel in the stream bed substrate and was positively 

correlated with canopy density. PC4 accounted for 8.1 % and was negatively correlated 

with stream depth and riparian zone slope. In addition, PC5 described 6.1 % and was 

positively correlated with the number of in-stream pools. 
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PC1 had a significantly higher magnitude on the PCA for the lower catchment water 

race than all other sites (One-way ANOVA; F4,33 = 18.691, p < 0.0001) (Fig. 2-9). In 

contrast, the lower catchment river sites were significantly lower in magnitude on PC1 

than the water race, but higher than the native forest sites (F4,33 = 18.691, p < 0.0001). In 

other words, the water race had more silt and organic material but less rocks and stones 

in the stream bed substrate. The water race was also narrower, had gentler sloping 

stream bed and fewer tree species in the riparian zone. The lower catchment river sites 

had wider streams and more rocks and stones in the stream bed than the water race. The 

native forest sites had the steepest streambed slope and the highest proportions of rocks 

and stones in the stream bed substrate. Table 2-6 shows habitat characteristics 

measurements for variables identified by the PCA as contributing most to the variation 

between sub-sites. 

Ordination by non-metric Multidimensional Scaling (stress 0.11) and an ANOSIM 

(Global R = 0.466, p = 0.01) showed that lower catchment sites did not only have fewer 

number of trees but also a different tree species composition compared to the native 

forest sites (Fig. 2-10). Lower catchment sites had few tree species in the riparian zone, 

dominated by blackwood (Acacia melanoxylon) and introduced species such as willow 

(Salix sp.) and hawthorn (Crataegus phaenopyrum). Native forest sites had a larger 

number of tree species dominated by eucalypts (Eucalyptus sp.), myrtle (Nothofagus 

cunninghamii), sassafras (Atherosperma moschatum) and celery-top pine 

(Phyllcocladus aspleniifolius). Other common species were cheese berry (Cyathodes 

glauca), native laurel (Anopterus glandulosus) and mountain pepper (Tasmannia 

lanceolata). Plantation sites and mid-catchment sites had similar species composition, 

with species such as silver wattle (Acacia dealbata), eucalypts and tea tree (Melaleuca 

alternifolia). Several plantation and mid-catchment sites also overlapped in composition 

with native forest sites. One group of five plantation sites grouped separately from all 

other sites. These were identified as sites of very small, sparsely vegetated and in some 

cases non-existent riparian zones.  

The magnitude of PC2 was significantly higher in the mid-catchment and lower 

catchment river sites than at all other sites (One-way ANOVA; F4,33 = 12.915, 
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Figure 2-9. The first two principal components of a Principle Component 
Analysis on habitat characteristics of lower catchment river and water race, 
mid-catchment and upper catchment plantation and native forest sub-sites. 

p < 0.0001). That means that there were significantly less in-stream debris dams and 

logs (< 50 cm diameter), suspended logs (< 50 cm diameter) and logs (> 80 cm 

diameter) in the riparian zone in the mid- and lower catchment sites compared to the 

upper catchment sites.  

PC5 has a significantly higher magnitude in the mid catchment compared to the 

native forest sites and lower catchment water race, showing that the mid-catchment had 

a higher number of pools. The other two components (PC3 and PC4) were not 

significantly different between sub-sites. 
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Figure 2-10. Non-metric Multidimensional Scaling of tree species 
composition in native forest, plantation, mid-catchment and lower 
catchment sites in the Plenty River catchment. 

 

 

 

Principal 

component 

Eigen value Percentage Cumulative 

Percentage 

1 4.98 26.2 26.2 

2 4.26 22.4 48.6 

3 2.19 11.6 60.1 

4 1.53 8.1 68.2 

5 1.15 6.1 74.3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2-5. The first five principal components in a Principal Component Analysis  
of habitat characteristics at sub-sites within the Plenty River catchment. 
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 Native 

forest 

Plantation Mid-

catchment 

Lower water 

race 

Lower river 

 

Width (m) 3.2 ± 1.5 2.3 ± 1.1 9.9 ± 1.6 2.9 ± 0.9 11.0 ± 2.1 

No. pools 3.1 ± 2.8 3.5 ± 2.4 4.7 ± 0.6 3.4 ± 0.8 4.3 ± 1.2 

Stream bed 

slope (degrees) 
4.3 ± 3.6 2.1 ± 1.3 2.2 ± 0.95 0.8 ± 0.3 2.0 ± 0.6 

No. tree species  6 ± 2 3 ± 1 5 ± 1 2 4 ± 1 

Rocks (%) 32.3 ± 13.1 13.6 ± 12.9 23.1 ± 10.9 0.4 ± 1.1 14.4 ± 3.7 

Stones (%) 19.5 ± 7.9 15.7 ± 12.1 29.3 ± 8.6 2.9 ± 4.2 11.3 ± 4.3 

Silt (%) 12.1 ± 11.6 24.9 ± 15.0 9.7 ± 8.7 42.8 ± 16.5 3.8 ± 4.8 

Organic 

material (%) 
23.9 ± 12.3 28.1 ± 12.0 10.6 ± 4.2 38.9 ± 7.0 13.5 ± 4.0 

Logs (< 50 cm) 9 ± 7 8 ± 7 < 1 < 1 1.7 ± 1 

No. riparian 

logs (> 80 cm) 

diameter) 

2 ± 1 4 ± 3 < 1 0 0 

In-stream 

debris dams 
3 ± 3 1.9 ± 1.7 < 1 < 1 < 1 

 

 

 
 
 
 

Table 2-6. Habitat characteristics (per 50 m sub-site) identified by Principal Component 
Analysis as important variables determining variation in habitat between native forest, 
plantations, mid-catcment and lower catchment river and water race. Values are given with 
standard deviations. 
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2.3.3 Between catchment comparison of capture rates 
 
During the South Esk River study conducted by Koch, Munks et al. (2006) a total of 57 

platypuses were captured during the main trapping survey (Table 2-7). In contrast, 20 

individuals were captured in the Plenty River during the present study in 2008/09. Koch 

et al. (2006) completed 5104 net hours in the South Esk which is almost a four times 

higher effort compared to the 1212 net hours in the Plenty River study. When 

controlling for trapping effort the same pattern could be seen in both catchments, with 

catch per net hour increasing with stream order (Fig. 2-11). Catch per 1000th net hour 

was, however, significantly higher in the South Esk River compared to the Plenty River 

(Chi-square test: χ 2 = 27.4, p < 0.001). Except for the 1st order streams where the 

difference in catch per net hour was very small, platypus density was higher in most 

parts of the South Esk River catchment.  

 

  

 

 

 

 

 

 

 

 

 

Stream 

order 

Number of platypuses Net hours Catch/net hour 

 Plenty South Esk Plenty South Esk Plenty South Esk 

1 1 12 380 3520 0.0026 0.0034 

2-4 1 36 262 1408 0.0076 0.0256 

5 18 9 570 176 0.0318 0.0511 

Table 2-7. Number of platypuses captured, trapping effort (net hours) and catch/net hour of 
platypuses in Plenty River (present study) and South Esk River (Koch, Munks et al. 2006). 
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2.3.4 Between catchment comparisons of environmental characteristics 
 
In the South Esk River study (Koch, Munks et al. 2006) the platypus trapping sites were 

divided into 1st order streams in the upper catchment, 2nd-4th order stream catchments 

and 5th order stream catchments. The upper South Esk River sites had more variable 

stream and catchment size than the Plenty River sites, but they did not differ 

significantly in either stream length (Mann Whitney U test: Z = -0.991, p = 0.322) or 

catchment area (Z = -1.569, p = 0.117) (Table 2-8). The 1st order South Esk sites were 

situated in areas of significantly higher altitudes compared to the 1st order Plenty sites 

(t-test: t = -10.906, p < 0.001). The South Esk 2nd-4th order sites were also situated on 

significantly higher grounds than the corresponding Plenty sites (t = -11.349, p < 0.001). 

The 5th order Plenty River sites, although not explored statistically due to low sample 

size, were clearly situated on much lower altitudes compared to the one South Esk site. 

From the uppermost to the lowermost trapping site within the Plenty catchment the 

Figure 2-11. Trapping effort and catch/net hour of platypuses in Plenty River 
(present study) and South Esk River (Koch, Munks et al. 2006). 
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altitude change was approximately 690 m, whereas the change in altitude from 

maximum to minimum in the South Esk study was 521 m. All South Esk River sites had 

similar forest cover dominated by tall native eucalypt forest, rainforest and non-forest 

vegetation. 

In a comparison of the two catchments, the Plenty River upper catchment stream 

sites (1st order streams) had catchments with significantly more agriculture, and exotic 

vegetation than the corresponding South Esk sites (Mann-Whitney U test: Z = -3.293, 

p = 0.001) (Table 2-8). The same pattern was evident in the 2nd-4th order stream 

catchments (Z = -3.03, p = 0.002). The South Esk river upper sites (1st order streams) 

had significantly more dry eucalypt forest and woodland compared to the Plenty sites  

(Z = -2.382, p = 0.017). Looking at the more detailed vegetation mapping in the forest 

group layer the same pattern could be seen; there was significantly more exotic 

vegetation in the form of softwood plantations in the upper Plenty sites (Z = -3.946, p < 

0.001) and significantly more tall native eucalypt forest in the upper South Esk sites  

(Z = -2.271, p = 0.023). 

In comparing the 2nd-4th order stream catchment sites of the two rivers it was 

found that the Plenty sites had significantly more native grasses (Mann Whitney U test: 

Z = -2.675, p = 0.007) and moor/sedge/rush and peat land vegetation (Z = -2.675, 

p = 0.007) compared to the South Esk (Table 2-8). The Plenty sites also a higher 

proportion of hardwood (Z = -3.233, p = 0.001) and softwood plantations (Z = -3.233, 

p = 0.001). In fact, the 2-4th order sites in the South Esk had no plantations at all. The 

Plenty sites also had more other native forests compared to the South Esk (Z = -3.03, 

p = 0.002). 
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2.3.5 Activity patterns of the Plenty River platypus 
 
The Plenty River platypuses were active both during day and night. The sighting survey 

reported on nine different sightings of platypuses feeding and swimming in the river 

reach behind the trout hatchery between 9:30-14:35 hours. Most observations were 

made of a single animal swimming and floating on the surface or feeding. Additional 

sightings were made of platypuses in the largest pond of the hatchery. This was 

corroborated by personal observations. On one occasion a platypus, from size assumed 

to be male, was observed swimming and feeding in the large pond for several hours 

around midday. It seemed undisturbed by the presence of the observer and several 

hatchery visitors and even attempted to climb onto a walking path on several occasions. 

In addition, anecdotal evidence shows that platypuses regularly move across the lawns 

and in the ponds of the hatchery, particularly in the early morning hours (Inland 

Fisheries Service pers. comm.).  

The sand traps showed very few signs of platypus activity. Tracks in the form of 

footprints and tail drags were found on four separate occasions on 25/11 and 30/11 2008 

and 14/1 2009, all on the same runway (Fig. 2-12). Camera trapping was conducted 

continuously with five infra-red cameras during a total of 43 days (26/2 - 8/5 2009), or 

approximately 1030 hours. During this time two cameras were moved to other sites 

within the hatchery grounds, but the two runways leading from the river up on to the 

hatchery were continuously monitored throughout the study. The camera traps only 

indicated platypus activity on the two runways. Indirect signs such as tracks and scat 

indicated use of the other monitored sites (walkways and pond edges) but the camera 

traps did not confirm this.  

A total of 29 platypus movements were captured on photograph or video  

(Fig. 2-12 and Table 2-9). Platypuses were only caught on camera using the runways 

during March and early April 2009. The footage showed an irregular activity pattern 

with two time periods (6/3 - 14/3 and 25/3 - 5/4) of higher use of the runways 

alternating with several time periods of no activity at all (Table 2-9). The first peak in 

activity (6/3-14/3) was observed on both of the runways. Platypuses were caught on 
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camera between 20:00-06:00 hours with the highest number of animals photographed 

between 24:00-04:00 hours (Fig. 2-13). In comparison, a majority (74 %) of the 

platypuses captured during the net-trapping sessions in the lower catchment river and 

water race were captured between 21:30-23.30 hours. No activity was observed by the 

cameras between 7:00-19:00 hours. Most of the footage showed platypuses moving 

away from the river in the direction of the hatchery grounds. Because it was not 

possible to distinguish between different individuals, the same individuals could have 

been caught on camera on several occasions. 

The majority of camera trap footage was of brown rats (Rattus norvegicus) and 

black rats (Rattus rattus). Rats were present at all sites monitored and showed an 

extensive use of the runways in particular. A total of 534 photographs and video 

sequences were taken of brown rats, all between 19:00 and 6:00 hours. That was 

approximately 18 times as many photos as platypus photos, indicating a substantially 

more extensive use of the hatchery grounds by rats.  Approximately 59 % of the brown 

and black rats captured on camera were observed between 20:00-00:00, showing 

overlap in activity with the platypus. 

The Australian water rat (Hydromys chrysogaster) was also present, but 

seemingly in much lowers numbers. A total of 16 water rats were captured by the 

camera traps between 22:00-6:00 hours, with a majority showing activity between 1:00-

6:00 hours. Other species such as the house mouse (Mus musculus), brushtail possum 

(Trichosurus vulpecula), Bennett’s wallaby (Macropus rufogriseus rufogriseus), 

pademelon (Thylogale billardierii), cat (Felis catus) and several different bird species 

e.g. superb fairy-wren (Malurus cyaneus), mallard (Anas platyrhynchos) and black bird 

(Turdus merula) were also shown by the camera traps to utilise the hatchery grounds 

and runways at different times during the day (Appendix 1). 
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Figure 2-12. Night-time photograph from a camera trap of a platypus walking up a runway in the 
lower Plenty River catchment (left) and a photograph of a sand trap with a platypus tail drag and 
footprint (right). 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 
Figure 2-13. Times of camera trapping footage of platypus movements on 
two runways at the Salmon Ponds between 6/3 - 5/4 2009. 
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Time 
(hrs) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Date                                                 

1/3/09                                                 

2/3/09                                                 

3/3/09                                                 

4/3/09                                                 

5/3/09                                                 

6/3/09                                                 

7/3/09                                                 

8/3/09                                                 

9/3/09                                                 

10/3/09                                                 

11/3/09                                                 

12/3/09                                                 

13/3/09                                                 

14/3/09                                                 

15/3/09                                                 

16/3/09                                                 

17/3/09                                                 

18/3/09                                                 

19/3/09                                                 

20/3/09                                                 

21/3/09                                                 

22/3/09                                                 

23/3/09                                                 

24/3/09                                                 

25/3/09                                                 

26/3/09                                                 

27/3/09                                                 

28/3/09                                                 

29/3/09                                                 

30/3/09                                                 

31/3/09                                                 

1/4/09                                                 

2/4/09                                                 

3/4/09                                                 

4/4/09                                                 

5/4/09                                                 

6/4/09                                                 

7/4/09                                                 

8/4/09                                                 

9/4/09                                                 

10/4/09                                                 

11/4/09                                                 

12/4/09                                                 

13/4/09                                                 

Table 2-9. Platypus activity during March - April 2009 on two runways based on camera trapping 
pictures and video clips. Grey fields indicate dawn, dusk and night time, white fields indicate daytime 
and black fields indicate platypus activity.
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2.4 Discussion 

2.4.1 Distribution of platypus in the Plenty River 
 
Together with previous studies within the same catchment (Bethge 2002; Stewart 2001, 

Gust unpublished data) the present study confirms that there is a resident population in 

the lower Plenty River where platypus occurrence was much higher compared to other 

parts of the catchment. 

A single male platypus was captured in the upper Plenty River in this study 

demonstrating that platypuses occur in that area. It was not recaptured during the study 

which might imply that it was a transient individual. Grant (1995) suggested that the use 

of small headwater streams by platypuses depends on the quantity of foraging area 

which in small upper catchment ephemeral streams often is dependent on the amount of 

rainfall. Drought can severely affect aquatic invertebrate diversity and abundance; 

particularly for species inhabiting riffle areas which would dry out first during periods 

of low flow (Bond, Lake et al. 2008). Riffle areas have been suggested to provide 

highly productive foraging grounds for platypus (Grant and Bishop 1998) and low water 

levels would thus reduce foraging opportunities. This study had been preceded by 

several years of drought and during the second trapping session in the upper catchment 

the water level had decreased to the point where some of the sites were completely dry, 

with a significantly smaller foraging area as a result. No platypuses were captured in the 

upper catchment during that session, but during the trapping session in which the one 

platypus was captured it was raining. This indicates that platypus occurrence in the 

upper Plenty catchment could be intermittent. Koch, Munks et al. (2006) suggested that 

smaller headwater streams may be important for dispersal of sub-adults from their natal 

areas. They found a higher proportion of juveniles and sub-adults in upper catchment 

headwater streams in autumn, coinciding with dispersal of juveniles from their natal 

burrows in the lower catchment. Following their argument, the one male caught in the 

present study could have been a dispersing sub-adult moving up into the upper 

catchment. Platypuses have previously been shown to be able to move long distances of 

over 20 km within a river system (Goldney 1995a). The male was captured in 
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November, i.e. during spring. Although the Plenty River platypus breeding season has 

not been determined, emergence has been suggested to occur during April-June in other 

Tasmanian populations (Munks unpublished data). If the same applies to the Plenty 

River population, the presence of the captured male in the upper catchment during 

spring does not coincide with emergence of juveniles in the lower catchment. 

Only two individuals were captured in the mid-catchment, suggesting a low 

density of platypus in this area. Based on anecdotal evidence platypus have been sighted 

foraging in the mid-catchment river for decades, which indicates long term occurrence 

of platypus in the area. Yet, there is not enough information to determine whether there 

is a breeding population or if the sighted platypuses were transients passing through in 

search of foraging opportunities as Grant (1995) proposed. 

The sighting survey showed the same trend, with more platypuses being sighted in 

the lower catchment compared to the mid-catchment and upper catchment. There is, 

however, the risk of bias with these observations because sightings are largely governed 

by human population size and activity patterns (Lunney et al. 1997 in Rohweder and 

Baverstock 1999). In the Plenty River catchment there is a larger human population in 

the lower catchment and the probability of platypuses being sighted are consequently 

higher in those areas. There would thus be a risk of underestimating the number of 

platypuses further up in the catchment. The risk of underestimation would be 

particularly high in the forestry areas of the upper catchment where public access is 

restricted. On the other hand, several studies on platypus distribution on mainland 

Australia  (Grant, Gehrke et al. 2000; Lunney, Grant et al. 2004; Lunney, Grant et al. 

1998; Rohweder and Baverstock 1999; Turnbull 1998) as well as in Tasmania 

(Connolly and Obendorf 1998; Otley 2000) have been based on local community 

surveys and have been shown, in some cases by field verification studies, to provide 

accurate data on platypus occurrence. Sighting surveys could thus be considered as 

important supplementary methods for mapping species distribution where data from 

field surveys are scarce and difficult to collect as in the case of the platypus. 
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2.4.2 Probability of occupancy 
 
As shown in the present study, it can be difficult to determine the presence or absence 

of cryptic species such as the platypus through field surveys. In presence/absence 

surveys several assumptions have to be made when determining the occurrence of a 

species at a site. One major assumption is that if the species is not detected at a site it 

means that it is absent from the site (Wintle, McCarthy et al. 2004). It would be 

unfeasible to say with certainty that a species is absent from a site because it would be 

very difficult to detect all individuals in a population. In the case of the upper Plenty 

River catchment it is not possible to say that the low number of detected platypuses 

means that they are truly absent from those areas because the platypus is, as discussed 

previously, difficult to detect. This is discussed in the literature as the problem of 

determining ‘true’ or ‘false’ zeroes, where a ‘true’ zero mean that the species is 

accurately recorded as absent in an area and a ‘false’ zero is when a species is recorded 

as absent when it is in fact present in the area (Wintle, Kavanagh et al. 2005). If ‘false’ 

zeroes cannot be controlled for estimates of occurrence can become biased (Wintle, 

Kavanagh et al. 2005). 

There are methods of estimating occurrence of species that take ‘false’ zeroes into 

account (Wintle, Kavanagh et al. 2005). They work by estimating site occupancy and 

detectability from presence/absence data based on models which take into account the 

variation in detection and occupancy caused by environmental, behavioural and 

temporal variability (Lunney, Crowther et al. 2009; Wintle, Kavanagh et al. 2005; 

Wintle, McCarthy et al. 2004). Such a model has been used in a previous larger scale 

study on platypus distribution in New South Wales (Lunney, Crowther et al. 2008) and 

in determining distribution of another cryptic species, the koala (Phascolarctos 

cinereus) (Lunney, Crowther et al. 2009). Results from a sighting survey similar to the 

one conducted in the present study were combined with methods to estimate site 

occupancy of koalas controlling for differences in environmental characteristics 

between sites (Lunney, Crowther et al. 2009). In the present study sample sizes were 

too low for the data to be fitted accurately to one of these models. Data simulation 
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studies show that a higher frequency of visits to a site than was possible in this study is 

necessary to determine occurrence without bias (Wintle, Kavanagh et al. 2005; Wintle, 

McCarthy et al. 2004). Occupancy models would, nevertheless, be a good tool to be 

used in future studies on determining within catchment platypus distribution.  

 

2.4.3 Association between habitat characteristics and platypus occurrence 
 
In this study a Principal Component Analysis described the variation in habitat 

characteristics between sites, but the patterns seen in habitat characteristics did not 

necessarily describe the pattern of platypus distribution between sites. Platypuses were 

only found in high numbers in the lower Plenty River catchment and this pattern might 

be attributable to a number of different factors. 

The lower catchment had a different geology, with the river base situated mainly 

on sandstone compared to the dolerite in the mid- and upper catchment. The geology of 

the stream would influence in-stream conditions such as stream bed substrate. In 

general, stream bed substrate explained a lot of the variation in habitat between the 

different sites. The water race was characterized by a lot of silt and organic material but 

few rocks and stones in the stream bed substrate. Conversely, the river had high 

proportions of rocks and stones in the stream bed. These differences could play an 

important role in determining whether a habitat is suitable foraging area because it has 

been shown to influence benthic invertebrate diversity and abundance (Boulton and 

Brock 1999; Goldney 1995a). Previous research has shown that platypus prefer to 

forage in habitats with more diverse and complex rocky stream bed substrates (Serena, 

Worley et al. 2001). In contrast, other studies have shown that platypuses are present in 

areas with silty substrates as well (Milione and Harding 2009). This study shows that 

the Plenty platypuses could forage in both types of habitats in the Plenty which 

indicates that they were not selective in their choice of such stream bed characteristics.  

Another difference between the two lower catchment habitats was that the water 

race had narrow channels while the river had much wider channels. Wider streams and 

rivers would presumably be able to support higher densities of platypus since there 
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would be more area for foraging on a shorter length of stream, but in the Plenty similar 

numbers of platypuses were captured in both habitats. A feature specific to the Plenty 

River catchment was the vicinity of the Salmon Ponds trout hatchery to the lower 

catchment river reach and water race. The additional foraging area that the ponds at the 

hatchery provide could be affecting platypus behaviour and spatial distribution. A 

previous study showed that platypuses foraging in ponds as well as in an adjacent river 

had significantly shorter home ranges than animals solely foraging in the river (Serena 

1994) and MacGregor (2008) proposed that this was also the case in some waterways in 

northern Tasmania where platypuses regularly forage in farm dams. This could very 

well be the case in the Plenty, and might at least to some degree explain why the water 

race seems to be able to support similar number of platypus to the much wider river. 

The mid- and upper parts of the Plenty River catchment had more in-stream debris 

and logs both in the streams and in the riparian zones. This was probably the result of 

forestry operations, particularly in the plantation areas, whereas streams in the lower 

catchment would have been cleared from logs for agriculture and water extraction 

purposes. The same pattern was observed in the South Esk River catchment by Koch, 

Munks et al. (2006) and Davies, Cook et al. (2005) who found that small headwaters 

which had been previously disturbed by clearfelling had a higher frequency of debris 

dams and more logs in-stream and in the riparian zone. Platypus occurrence was 

negatively correlated with the number of logs Koch, Munks et al. (2006). Serena, 

Worley et al. (2001) hypothesized that optimal foraging habitats might not only be 

affected by prey availability, but by the time and energy the platypus needs to use to 

forage in the area. High numbers of logs in and adjacent to the stream could act as 

barriers for foraging and could affect the occurrence of platypus in such areas (Koch, 

Munks et al. 2006). This might explain why the mid- and upper Plenty River catchment 

sites had such low numbers of platypus.  

The only animal captured in the upper catchment was an adult male trapped at a 

plantation site. Plantations had been established at the site in 1979 and had been 

subsequently clearfelled in 2006 (Hethrington, Norske Skog, pers. comm.). The site did 

in other words have a long history of disturbance. The one capture showed that 
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platypuses were present in the area despite of the continuing disturbance. It is, however, 

not clear whether the individual was resident in the area or a transient passing through. 

Platypuses have previously been found in areas affected by logging operations, both on 

the mainland (Grant 1991; Turnbull 1998) and in Tasmania (Koch, Munks et al. 2006), 

but the status of these populations are not very well known. Fox et al. (2004) conducted 

a Population Viability Analysis for a platypus population in the event of plantation 

establishments and estimated up to 90 % reduction in population size in 1st order 

streams. Moreover, Koch, Munks et al. (2006) and Davies, Cook et al. (2005) showed 

that headwaters may take up to 15 years to recover following disturbance from forestry 

operations. This was, however, before the Forest Practices Code was in place providing 

harvesting guidelines. The site with platypus in the present study had a recent history of 

disturbance, but according to the Forest Practices Code (FPB 2000) riparian zones 

should have been retained when the area was clearfelled and this would have buffered 

the stream from effects of disturbance (Davies and Nelson 1994; Growns and Davis 

1991). 

The native forest sites had a larger number of native tree species in the riparian 

zone compared to the plantation sites which conversely had lower species richness but a 

larger number of exotic tree species. The lower catchment also differed in vegetation 

characteristics from the other sites having mainly exotic species such as willow (Salix 

spp.) in the riparian zones. Vegetation in the riparian zone can influence in-stream 

conditions (Boulton and Brock 1999; Read and Barmuta 1999). Differences in organic 

material such as leaf litter that falls into the stream from the riparian zone can affect the 

invertebrate community structure in the stream (Boulton and Brock 1999; McKie and 

Cranston 2001). In a comparison between Tasmanian streams with native vegetation 

and willow respectively in the riparian zone Read and Barmuta (1999) found that 

streams with willow had lower taxon diversity and lower densities of benthic 

invertebrates in some seasons. This shows that changes in riparian zone species can 

cause changes in invertebrate diversity and abundance and consequently in foraging 

opportunities for the platypus. Platypuses have previously been shown to predominantly 

use areas with native tree species in some instances (Serena, Worley et al. 2001).They 
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are, however, also often found in areas with willow, as in the lower catchment in this 

study (Grant and Temple-Smith 2003). In a study in the Huon River catchment in 

southern Tasmania platypuses did, on the other hand, not seem to show any preference 

for certain vegetation types (Otley 2000). Conclusively, being an opportunistic feeder 

the platypus might not be very affected by such changes in invertebrate community 

composition (Grant 1991). 

In conclusion, this study seems to support the hypothesis that middle and lower 

parts of catchments provide more optimal platypus habitat (Koch, Munks et al. 2006). 

However, in the case of the Plenty River habitat characteristics did differ between 

different parts of the catchment, but even more so between areas in the lower catchment 

where platypuses occurred in similar numbers. This might suggest that factors other 

than the habitat characteristics investigated in this study were influencing the presence 

of platypus in the area.  

 

2.4.4 Occurrence and distribution in the Plenty River and South Esk River 
 

More platypuses were caught per trapping effort in the South Esk study compared to in 

the Plenty River study. Differences in characteristics of the two catchments are likely to 

have contributed to these differences in platypus captures. Comparing the stream groups 

between catchments, the sites of corresponding stream groups in the Plenty River were 

consistently situated on lower altitudes than the South Esk River sites. Previous studies 

show that platypuses can occur in high densities at varying altitudes, from sea level up 

to over 1200 m (Bethge 2002; Bethge, Munks et al. 2004; Otley, Munks et al. 2000) 

which suggests that factors other than altitude were causing differences between the two 

river systems. 

The largest difference between catchments was the smaller amounts of plantations 

and other exotic vegetation in the South Esk compared to the Plenty catchment. Forestry 

operations and conversion of native vegetation to plantations can drastically change in-

stream conditions as previously discussed. Because of the linear nature of stream 

habitats any effects of forestry operations on the upper headwaters can propagate long 
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distances downstream (Campbell and Doeg 1989; Malmqvist and Rundle 2002; Wipfli, 

Richardson et al. 2007). From this it could be suggested that the higher density of 

platypus in the South Esk could be due to a smaller number of areas managed for wood 

production. Both catchments have been subjected to forestry operations. The Plenty 

River had plantations established in the 1970’s (Hethrington, Norske Skog, pers. 

comm.), whereas clearfelling started in the South Esk catchment in the mid 1980’s 

(Koch, Munks et al. 2006) . There has in other words been a longer history of 

disturbance through forestry operations in the Plenty catchment which could have 

affected the occurrence of platypus and contributed to the differences in catch per unit 

effort between the two catchments. It should be noted, however, that there is no data on 

platypus occurrence in the Plenty River prior to forestry operations and it is therefore 

difficult to assess if the low occurrence is due to habitat modification or if other 

characteristics of the catchment is influencing occurrence. Furthermore, the difference 

in catch per unit effort between the two catchments 1st order streams was not large. 

Consequently, any existing variation in characteristics between the upper catchments do 

not seem to have had affected occurrence in these local catchments differently.  

Koch, Munks et al. (2006) compared occurrence in headwater streams in areas 

disturbed by previous clearfelling with undisturbed areas and found fewer platypuses at 

the disturbed sites, showing that disturbance is not absent from the South Esk catchment 

and it is influencing the use of streams by platypuses. The features that were believed to 

cause the lower occurrence were low bank stability, low canopy density, little 

overhanging vegetation and a larger number of logs in the streams and on the banks. 

This indicates that a comparison of vegetation cover on a large scale, as in the present 

study, might not be sufficient to explain differences in platypus habitat and that it is 

necessary to explore differences on a smaller scale, such as comparing in-stream and 

riparian zone characteristics.  

The observed differences between catchments might be able to be explained on a 

shorter temporal scale. A long period of drought in Tasmania preceded the present study 

(Bureau of Meteorology 2009c). Drought could have created more ephemeral streams 

with less foraging areas as a result and less resources for breeding which would have 
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resulted in lower recruitment into the population. Conversely, foraging conditions might 

have been good in the South Esk during that study resulting in a higher occurrence. 

Bethge (2002), however, observed a similar catch/net hour including recaptures (0.07) 

in the lower Plenty River as in the present study. This could indicate that there were 

similar conditions of drought during both Plenty River studies, but this could not be 

substantiated with temperature or rainfall records. The capture rate in the Plenty was 

comparatively low when looking at several studies from other Tasmanian (Bethge 2002; 

Connolly and Obendorf 1998; Macgregor 2008) and mainland catchments (Jakubowski, 

New et al. 1998) which generally showed a higher catch/net hour. This suggests that 

Plenty River had an overall lower density of platypus compared to other catchments 

which again might be an indication of disturbance within the catchment. 

In conclusion, the comparison between catchments shows that there are many 

different factors to take into account when comparing platypus distribution patterns. 

The similar pattern in the two catchments of catch success being higher in larger 5th 

order river reaches compared to 2nd-4th and 1st order streams supports the hypothesis that 

mid- and especially lower parts of river catchment provide more optimal habitat. 

Similar patterns in distribution are found in many different catchments (Goldney 1995b; 

Lunney, Grant et al. 1998; Otley 2000; Turnbull 1998), but this pattern of distribution is 

not always the case. Grant, Gerhke et al. (2000) found that platypus populations were 

confined to the middle and upper reaches of several rivers in New South Wales.  And in 

the Huon River catchment in southern Tasmania platypuses were more often sighted in 

order 1 and 2 streams than in large rivers (Otley 2000). The variation in distribution 

patterns across the platypus’ range and differences in characteristics between 

catchments suggest that it is important to apply catchment-specific measures in 

management and conservation strategies. 

 

2.4.5 Activity patterns of the Plenty River platypus 
 
The sighting survey showed, together with direct observations, the net-trapping and 

camera and sand trapping surveys, that platypuses use the Salmon Ponds hatchery 

grounds. There is even evidence from previous research of platypus burrows in the 
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banks of one of the artificial ponds at the hatchery, indicating that at least one animal 

was resident on the hatchery grounds (Munks, Spencer et al. 2007). Activity on the 

runways was, however, lower than expected from anecdotal evidence suggesting that 

the use of runways as a way to access the hatchery might not be as extensive as 

previously thought. Activity levels have previously been shown to be highest during late 

winter and early spring when the platypus is searching for mates and the females 

increase foraging activity to prepare for the high energy requirements of lactation 

(Bethge 2002; Bethge, Munks et al. 2009; Holland and Jackson 2002; Otley 1996). At 

the hatchery, however, late summer and early autumn has been reported to have peak 

platypus activity (Munks, Spencer et al. 2007). The low activity on runways during 

spring and early summer in the present study might consequently be explained by peak 

activity levels not having been reached yet. 

Another explanation for the irregular activity patterns could be that the platypuses 

used several different routes to access the hatchery grounds and alternated between 

these to reduce the risk of predation associated with moving on land (Otley, Munks et 

al. 2000). The fact that most individuals were only recorded moving in one direction on 

the runways towards the ponds, shown in the present and a previous study (Munks, 

Spencer et al. 2007), further supports the idea of several routes being used to access the 

hatchery. The previous study suggested that disturbance from the camera flash could 

have deterred platypuses from using the runways a second time to return to the river. In 

the present study the cameras were using infrared flash which is not likely to have been 

detected by the platypuses and presumably would not be a cause of disturbance.  

The distance from the river to the first pond at the hatchery is approximately 

200 m and on the hatchery grounds there is not much cover provided by bushes or other 

vegetation. The platypuses would therefore be rather exposed when travelling from the 

river to the ponds. The platypuses caught on video showed one of two behaviours; 

either moving very fast up the runway or moving in short spurts stopping for a few 

seconds with a raised head, which could be interpreted as a display of vigilance. A cat 

was caught on camera using one of the runways several times and on one occasion 

within two hours of a platypus walking up the runway. Cats are considered potential 
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platypus predators (Munks and Nicol 1999) and were from a previous study known to 

occur in the area (Munks, Spencer et al. 2007). It would thus be beneficial for the 

platypuses to reduce the risk of predation by adapting their behaviour.  

The peaks in activity on the runways seen during two separate time periods, and 

in particular the first peak observed to coincide on the two runways, might be explained 

by predator avoidance. During nights with little moon light the perceived predation risk 

of moving on land could be expected to be lower. According to the predation risk 

allocation hypothesis temporal variation in predation risk makes an animal display a 

higher level of anti-predator behaviour during high risk situations such as on moonlit 

nights when predators can detect them more easily (Lima and Bednekoff 1999). 

Adaptation of behaviour to the lunar cycle has been seen in several different mammals 

(Griffin, Griffin et al. 2005; Kelt, Meserve et al. 2004) and Bethge, Munks et al. (In 

press) showed that some platypuses also display activity patterns related to the lunar 

cycle, synchronizing their activity to moonrise and moonset. Platypuses were not 

captured in lower numbers on moonlit nights during the net-trappings in the river, 

indicating that they were not less active during such nights. Movements on land would, 

however, involve a higher risk of predation and activity patterns might consequently be 

different on land than in the river. The observed peaks in activity on the runways could 

have coincided with nights of low moon light due to the lunar cycle, or because of 

cloudy weather decreasing the amount of moon light. However, lunar phases or weather 

conditions were not recorded during the camera trapping period so this could not be 

substantiated. On the other hand, platypuses have been observed walking across the 

lawns of the hatchery during daylight hours (Taylor, Mooney et al. 1991) when the risk 

of predation would be presumed to be even higher. 

Most platypuses seemed to use the runways between midnight and the early 

morning hours, compared to the net-trapping study showing platypus activity in the 

river during a few hours before midnight. The net-trapping sessions usually ended 

around midnight or just thereafter and would consequently not detect any morning hour 

activity in the river. The cameras on the runways would, however, presumably have 
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detected movements throughout the night and the pattern of lower use of the runways 

before midnight can thus be expected to be real.  

Platypus activity pattern follows a circadian rhythm, using light as a behavioural 

cue (Bethge 2002; Bethge, Munks et al. In press; Francis, De Alwis et al. 1999; Otley 

1996). The Plenty River platypus was shown to be predominantly nocturnal, but with a 

high level of diurnal activity. This was supported by a previous study reporting frequent 

platypus sightings during the day at the hatchery (Munks, Spencer et al. 2007). The 

platypus is considered to be mainly nocturnal (Bethge 2002; Francis, De Alwis et al. 

1999; Grigg, Beard et al. 1992; McLeod 1993) but can show diurnal activity, 

particularly during the winter season (Bethge 2002; Bethge, Munks et al. In press; Grant 

1992b; Gust and Handasyde 1995; Munks and Nicol 1999; Serena 1994). Previous 

sightings have indicated more diurnal activity during winter at the Salmon Ponds 

(Munks, Spencer et al. 2007). Higher diurnal activity in winter has been suggested to be 

the result of it being the start of the breeding season when high competition between 

males would force some males to become more diurnal (Gust and Handasyde 1995) and 

breeding females would be foraging more to meet the high energy requirements of 

lactation (Bethge, Munks et al. In press; Munks and Nicol 1999) . 

Platypuses adjust their activity patterns in relation to other individuals within the 

population (Bethge, Munks et al. 2009; Hawkins 1998). Both in captivity and in the 

wild, they have been demonstrated to shift their temporal activity pattern when in the 

presence of another individual, creating a dominance relationship where the sub-

dominant platypus has shorter more spread out activity periods extending more into 

day-light hours compared to the dominant individual (Bethge, Munks et al. 2009; 

Hawkins 1998). The present study was conducted during spring and summer when 

breeding season was assumed to be ongoing and the observed pattern of high diurnal 

activity could consequently be an indication of behavioural shifts due to male-male 

competition. A separation between individuals in temporal activity patterns could be 

more pronounced in higher density populations. The Salmon Ponds hatchery provides 

additional foraging grounds for the Plenty River platypus and could thus be able to 

support a larger population. Higher population densities can cause more home range 
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overlap (Gust and Handasyde 1995; McLeod 1993) which could increase competition, 

with a higher degree of separation in temporal activity as a result (Bethge 2009). This 

could explain why some Plenty River platypuses showed such high levels of diurnal 

activity. Looking at activity patterns in a broader context, the Tasmanian platypus has 

been suggested to be more active during the day and move more across land compared 

to their mainland counterpart (Munks and Nicol 1999; Taylor, Mooney et al. 1991). The 

patterns observed in this study might thus also be a result of the population displaying 

subspecies-specific characteristics. 

An interesting note in this study is the overlap of platypus and water rat activity 

observed on the runways. Previous research supports that the two species overlap both 

in time and space in the area (Munks, Spencer et al. 2007).The water rat is, like the 

platypus, a semi-aquatic mammal which forages mainly in rivers and streams and dig 

burrows in the banks (Atkinson, Lund et al. 2008; McNally 1960). It is, also similarly to 

the platypus, an opportunistic carnivore feeding on molluscs and aquatic insects 

(Atkinson, Lund et al. 2008; Faragher, Grant et al. 1979; McNally 1960). The water rat 

does, however, also feed on larger prey such as fish and smaller waterbirds which might 

imply that it does not compete with the platypus for food (Munks, Spencer et al. 2007). 

A question for future research could be to what extent they overlap and if any 

significant competition occurs.
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3. Morphology, population characteristics and diet of the Plenty River 
platypus and a comparison with platypus in the upper South Esk River 
 

3.1 Introduction 
 
Certain individual platypus characteristics, particularly those related to morphology, are 

the same across populations. For example, adult male platypuses are larger than adult 

females within catchments. Few studies have investigated diet composition of the 

platypus (Bethge 2002; Faragher, Grant et al. 1979; Grant 1982; McLachlan-Troup 

2007), but they all suggest that it is an opportunistic forager feeding chiefly on benthic 

invertebrates in the stream bed. It is, however, not known to what extent diet 

composition varies between populations.  

There are only a few comparative studies of platypus population characteristics 

within and between river systems and long term data on individual characteristics are 

scarce. On mainland Australia a few long term studies have been conducted. In the 

upper Shoalhaven River in New South Wales one platypus population has been studied 

for over 30 years, providing in-depth information on some of the individual and 

population characteristics of mainland populations. No similar long term studies have 

been conducted in Tasmania with the exception of a 5 year study at Lake Lea in 

northwest Tasmania (Munks et al. unpublished). In addition, there are several 

differences between mainland and Tasmanian populations. Tasmanian platypuses are 

generally larger and display differences in behaviour by moving more extensively over 

land and being more active during the day (Munks and Nicol 1999; Taylor, Mooney et 

al. 1991). However, to be able to fully understand and explain these differences, more 

extensive work on the within and between catchment population characteristics in 

Tasmania is needed.  
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This part of the study aimed to answer three questions; 

 

1. What are the morphological and genetic traits of the Plenty river platypus 

population? 

2. What is the diet composition of platypuses in Plenty River? 

3. Are there any differences in morphology, body condition or diet between the 

Plenty River platypus population and a population in the South Esk River in 

northeast Tasmania? 

 

3.2 Material and Methods 

3.2.1 Plenty River study sites, trapping methods and animal data collection 
 
The Plenty River study was conducted during 14 trapping sessions between October 

2008 - February 2009. It was run concurrently with the Plenty River distribution study 

and sites and sub-sites are described in Chapter 2. All animals were trapped with 

standard fyke nets tied across the rivers or streams with its end staked to the bank for 

three consecutive nights using methods described in Chapter 2. A trapped platypus was 

immediately removed from the end of the fyke net and transferred to a dry hessian sack. 

It was then weighed in the sack to the nearest 10 grams with a 5 kg spring balance 

(Salter), and scanned for a microchip number with a universal bio-thermo pocket-

microchip reader (Riley Identification Systems). If no microchip was detected the 

animal was tagged with a passive transponder tag (Trovan or Destron-Fearing PIT-tag) 

inserted with a syringe subcutaneously between the shoulder blades. The animal was 

then transferred to a dry pillowcase and the empty hessian sac was weighed again and 

animal weight was calculated. Animal body length was measured from the tip of the bill 

to the tip of the tail with a tape measure to the nearest millimeter. The bill length, width 

and length including the bill shield was measured with callipers to the nearest 

millimetre. Individuals recaptured during the same three-night trapping session were 

released immediately after capture. If an animal was recaptured a month or more after 

the initial recapture, measurements were repeated. 
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Body condition 

Body condition was assessed by examining the turgidity of the platypus tail to estimate 

a Tail Volume Index (TVI) for the animal’s stored fat reserves. The tail is where the 

platypus stores most of its fat, and it can thus be used for assessing condition. The index 

ranks on a scale from 1 - 5, where 1 is an animal with high fat reserves and 5 is an 

animal with low fat reserves (Grant and Carrick 1978).  

Parasite load was assessed by estimating the number of the species-specific tick 

Ixodes ornythorhynchi around the hind legs and back of the platypus. Number of ticks 

was counted as 0, 1-10, 10-100 or 100+. In addition, the degree of moulting was 

assessed on a scale ranging from very light to heavy moult. All animals were screened 

for signs of the fungal disease Mucormycosis, such as ulcerations and wounds. Any 

distinguishing features, such as scars or specific behaviours were noted. 

 
Sex and age 

Male platypuses have a spur on each hind leg which grows through four different 

morphological stages (< 6 months, 6-9 months, 9-12 months, > 12 months) until the 

animal reaches adulthood (Grant 1995). Juvenile females have a small rudimentary spur 

that is lost at approximately 10 months of age (Grant 1995). Presence or absence of 

spurs and the spur morphology can thus be used to determine sex and age of an animal. 

 

Diet sampling 

To investigate platypus diet composition, diet samples were collected with a small steel 

spatula from the cheek pouches of each individual. To look at temporal changes in diet 

composition, a second sample was taken from recaptured animals. Cheek pouch 

contents represent the minimum diet composition of the individual sampled. The 

samples that were obtained from cheek pouches were for the most part partially ground 

up into unidentifiable pieces and those pieces would thus have been underrepresented in 

the samples along with most soft-bodied prey items consumed (Jackson, pers. comm.). 

Cheek pouch contents were stored in 70% ethanol in plastic vials until analysis. 

The samples were analysed in the lab following a standard method first described by 

Faragher et al. (1979). Prey items were identified by comparison with a reference 
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collection of invertebrates made available from Freshwater Systems aquatic consultant 

service and samples from Lake Lea in northern Tasmania collected with standard 

macroinvertebrate sampling methods. The occurrence (%) and dominance (%) of food 

items was determined for each cheek pouch sample. Occurrence was determined as the 

proportion of cheek pouch samples a prey item was found in and dominance as the 

proportion of cheek pouch samples a prey item was estimated (by eye) to be highly 

numerous in. All diet samples were analysed by Dr Jean Jackson, School of Zoology, 

University of Tasmania.  

 

DNA sampling and processing 

A DNA sample was collected from each individual by swabbing a buccal swab on the 

inside of the bill. All genetic lab work was conducted by Stephen Kolomyjec, James 

Cook University, Townsville. 

 

3.2.2 Source of comparative data – Plenty River and South Esk River 
 
Data on platypus morphology and condition from a previous study in the lower 5th order 

Plenty River reach in January and May 2008 was also included (Gust unpublished data). 

Data from the 2008-2009 Plenty River studies was compared to data from a study by 

Bethge (2002) conducted during 1997-1998 in the same 5th order river reach. Similar 

trapping and animal processing methods were used in all three studies. 

Cheek pouch samples collected during a diet study by Bethge (2002) in the lower 

catchment Plenty River were used to compare diet composition between years within 

the catchment. The samples had been collected with the same techniques and were 

analysed by the same observer (Dr Jean Jackson).  

Data from another similar study carried out in the South Esk River between 

September 2000 - April 2001 was used to compare with data collected in this study 

(Koch, Munks et al. 2006). Trapping methods were comparable to the 2008 - 2009 

Plenty study; each site consisted of an upstream and a downstream sub-site where two 

fyke nets or cage traps were placed, one facing upstream and the other downstream for 
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four consecutive nights (Koch, Munks et al. 2006). Animal processing methods were 

principally consistent with the current study. In cases were methods did not correspond 

between studies data was excluded from analysis. Cheek pouch samples collected 

during the South Esk River study was used to compare diet between catchments. The 

samples were analysed by a different observer to the present study, but using the same 

techniques.  

 

3.2.3 Data analysis 
 
To see if data from the two most recent Plenty River studies could be pooled, 

differences in body size between the 2008 Plenty River study (Gust unpublished data) 

and the current study (2008/09) were explored with t-tests. In cases where a significant 

difference was found, data from the 2008 study was excluded from analyses. Body 

mass, body length and bill size was compared between males and females in the Plenty 

River with t-tests. When an individual had been captured and measured on more than 

one trapping occasion, a mean weight, length and bill size was calculated for that 

individual and the mean was then used in the analyses.  

Differences in body size and condition between the 1997/98 (Bethge 2002) and 

2008/09 studies within the Plenty River were investigated with t-tests. In addition, 

differences in body size between individuals captured in the Plenty River and the South 

Esk River study (Koch, Munks et al. 2006) were investigated with t-tests and Mann 

Whitney U-tests (for non-parametric data). Deviation of the population from an equal 

sex ratio was analysed with a Chi-square test. Differences in body condition (Tail 

Volume Index, moult and parasite load) between males and females in the Plenty and 

between seasons (spring and summer) were explored using the Fisher’s exact test. 

Differences in body condition were also tested with the same tests for the South Esk 

population. Subsequently, the body condition of Plenty River and South Esk River 

individuals was compared using Fisher’s exact test. All tests used a significance level of 

α = 0.05. 
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A full closed captures with heterogeneity model in the software program MARK was 

used to estimate population size from the capture-recapture data in the lower catchment 

5th order river reach and water race.  

Similarities in diet composition by occurrence and dominance of invertebrate taxa 

in the cheek pouch samples of Plenty River individuals were explored with cluster 

analysis and ordination by non-metric Multidimensional Scaling (nMDS). Cheek pouch 

samples collected from the same animal at different times were included in analysis on 

the basis that samples showed similar variation in composition to samples from 

different individuals. Additional cluster analyses and nMDS were performed to compare 

cheek pouch samples from the Plenty and South Esk River individuals. In order to 

facilitate interpretation of groupings in the cluster analyses Simprof (Similarity profile 

permutation) tests were conducted. To test the significance of groupings of sexes or 

sites Analysis of Similarities (ANOSIM) were performed. Possible interactions between 

sex and site were explored by examining the nMDS plot. The Simprof and ANOSIM 

tested the significance of groupings to a level of α = 0.05. 

All statistical analyses were performed in SPSS 16.0, SAS 9.1 and Primer 6 

software packages. 

 

3.4 Results 

3.4.1 Captures, sex ratio and population size 
 
In total 9 males and 11 females were captured within the Plenty River trapping sites, 

giving a sex ratio of 1.22:1 (f:m) (Table 3-1). In the lower catchment 9 females and 8 

males were captured, giving a similar sex ratio of 1.125:1 (f:m). The sex ratio was not 

significantly different from an expected equal sex ratio in either case (Chi-square test: 

χ2 (entire population) = 0.2, p = 0.655; χ 2 (lower catchment) = 0.588, p = 0.808). In the 

mid-catchment one female was captured in a 4th order stream and one female in a 5th 

order river reach and in the upper catchment 1st order streams a single male was caught 

(Table 3-1). 
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A total of 40 platypus captures were recorded during the study. Nine individuals were 

recaptured during different trapping sessions throughout the study, giving a recapture 

rate of 45 %. Only individuals in the lower catchment were recaptured. Some 

individuals were more prone to recapture than others (Fig. 3-1), e.g. one male platypus 

was captured in five out of six trapping sessions in the lower catchment. Recaptured 

animals were all recaptured within the same reach (within the water race vs. river) they 

were originally captured in, except for one female who was first captured in the river 

and was recaptured in the water race (150 m upstream) three months later. This 

demonstrates that the platypuses were able to move between the water race and the 

river. Four animals were recaptured within the same site (site = stream section between 

two sub-sites, 40 - 150 m apart) they were first captured in, and three of those 

individuals were recaptured at the same sub-site. One of these animals moved more than 

600 m within the water race, crossing a road with a culvert. The shortest time period 

between two captures of the same individual was 1 day and the longest was 89 days. 

Four of the individuals captured in the study had been captured within the same 

river reach in a previous study. Three males and one female had been captured and 

micro-chipped in January and May 2008 by DPIWE (Gust, unpublished data). One 

animal captured in the lower Plenty by Bethge (2002) in 1997/98 was recaptured in the 

lower catchment during 2008 (Gust, pers. comm.) but was not recaptured in this study. 

From the capture-recapture data population size was estimated with a full closed 

captures with heterogeneity model in the software program MARK. Eight different 

models were tested with different variables for variability in detection probabilities, 

catchability and individual differences included. Goodness of fit of the models was 

determined with the Akaike information criterion (AIC) and the model with the lowest 

AIC was selected. Using a model (Mtbh) including variability in detection probabilities 

(t), differences in catchability (b) and individual heterogeneity (h) population size for 

the lower catchment 5th order river reach was estimated to 15 ± 0.1 individuals.  

Other animals trapped as by-catch and subsequently released during the netting 

sessions included trout (Salmo trutta) , short finned eel (Anguilla australis), pouched 

lamprey (Geotria australis), and mallard (Anas platyrhynchos) in the lower catchment 
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and freshwater crayfish of the genus Parastacoides and a small passerine bird in the 

upper catchment. In addition, many different animal species were spotted in the mid- 

and upper catchment during the study, including brush-tail possum (Trichosurus 

vulpecula), Bennetts wallaby (Macropus rufogriseus), pademelon (Thylogale 

billardierii), bettong (Bettongia gaimardi), Tasmanian devil (Sarcophilus harrisii), 

wombat (Vombatus ursinus tasmaniensis), Eastern quoll (Dasyurus viverrinus), Eastern 

barred bandicoot (Perameles gunnii), short-beaked echidna (Tachyglossus aculeatus), 

tawny frogmouth (Podargus strigoides), tiger snake (Notechis scutatus), rabbit 

(Oryctolagus cuniculus), cat (Felis catus), trout (Salmo trutta) and freshwater crayfish 

of the genus Parastacoides. 

 

 

 

Stream order group Ratio (F:M) Number of platypuses 

Lower catchment 5th order 1.125:1 17 

Mid-catchment 5th order 1:0 1 

2-4th order 1:0 1 

1st order 0:1 1 

Entire catchment (1-5th order) 1.22:1 20 

Table 3-1. Sex ratio within different Plenty River stream order groups.
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Figure 3-1. Number of times different individuals were captured 
during the study within the Plenty River catchment.  
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3.4.2 Body size 
 
Platypuses of the same sex captured in the previous Plenty river study in January/May 

2008 (Gust, unpublished data) and in the current study (2008/09) did not differ 

significantly in body weight (t-test, males: t = -0.558; p = 0.584 and females: t = 0.178; 

p = 0.862). The weights from the two studies could therefore be pooled. For the entire 

Plenty catchment the male mean weight was 1.95 ± 0.3 kg, and female mean weight was 

1.2 ± 0.1. Males were significantly heavier than females (t-test: t = -9.112; p < 0.001) 

(Fig. 3-2). The same pattern could be seen when only looking at the lower catchment 

individuals, with males weighing significantly more (1.97 ± 0.3 kg) than females 

(1.22 ± 0.1 kg) (t-test: t = -8.461; p < 0.001) (Table 3-2). 

Because of the low number of individuals caught in the mid- and upper catchment 

no statistical analysis on body size could be performed. The mid and upper catchment 

individuals were within the weight range of the lower catchment population. The two 

females caught in the mid-catchment in one 4th and one 5th order river reach weighed 
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0.97 kg and 1.2 kg respectively and the male caught in the 1st order stream weighed 1.75 

kg. The 4th order stream female was the lightest female in the study, but this could 

possibly be explained by misidentification of a sub-adult as an adult. 

There was a significant difference in lengths between the previous Plenty river 

study in January/May 2008 and the current study, where males in the previous study 

were significantly longer (t-test: t = -2.987, p = 0.01). This is most probably a result of 

different techniques of measuring length between the two studies. When comparing 

individuals that had been captured in the first study and recaptured in the second, 

several animals were estimated to be longer in the previous study than in the current 

study. No difference was found between female lengths (t-test: t = -0.629, p = 0.541), 

but because of the discrepancy in males the length data set from the previous study was 

not included in the analysis. 

Plenty River males had a mean length of 48.9 ± 3.8 cm and females 42.8 ± 2.1 

cm. Males were significantly longer than females (t-test: t = 4.522, p < 0.001) (Fig 3-3). 

When only looking at the lower catchment population, the same pattern could be seen 

with significantly longer males (49.0 ± 4.0 cm) than females (43.1 ± 2.1 cm) (t-test: 

t = 3.876, p = 0.001). The mid- and upper catchment individuals were within the length 

range of the lower catchment population (Table 3-3). 
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Female length (cm) Male length (cm) Stream order group 

Mean Range Mean Range 

Entire catchment 42.8± 2.1 40-46.5 48.9 ± 3.8 43-55 

Lower catchment 5th order 42.8 ± 2.1 40-46.5 49 ± 4  43-55 

Mid-catchment 2-5th order 41.5 ± 2.1  40-43 - - 

1st order - - 47.5 - 

Female weight (kg) Male weight (kg) Stream order group 

Mean Range Mean Range 

Entire catchment 1.20 ± 0.1 0.97-1.35 1.95 ± 0.3 1.5-2.5 

Lower catchment 5th order 1.22 ± 0.1 1.00-1.35 1.97 ± 0.3 1.5-2.5 

Mid-catchment 2-5th order 1.09 ± 1.6 0.97-1.20 - - 

1st order - - 1.75 - 

Table 3-3. Mean lengths and standard deviations and range of lengths of males (n = 11) and 
females (n = 9) in different parts of the Plenty river catchment.  

Table 3-2. Mean weights and standard deviation and range of weights of male (n = 11) and 
female  (n = 9) platypuses in different parts of the Plenty River catchment. Data from previous 
study included (Gust unpublished data).
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Figure 3-2. Mean weight of male (n = 16) (1.95 ± 0.3 kg) and female 
(n = 10) (1.20 ± 0.1 kg) platypuses in the Plenty river catchment. Data 
from previous study included (Gust unpublished data). 
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Figure 3-3. Mean length of male (48.9 ± 3.8 cm) (n = 11) and female (42.8 ± 
2.1 cm) (n = 9) platypuses in the Plenty river catchment.  
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Males had a mean bill length of 72.4 ± 7.1 mm with shield, 53.6 ± 6.6 mm without 

shield and a mean width of 48.6 ± 7.1 mm. Female mean bill length was 62.1 ± 5.1 mm 

with shield, 46.3 ± 5.7 mm without shield and the mean bill width was 41.1 ± 6.4 mm. 

Male platypuses had significantly longer bill with shield than females (t-test: t = -3.773, 

p = 0.001) and without shield (t = -2.631, p = 0.017). Male bills were also significantly 

wider than female bills (t = -2.470, p = 0.024) (Fig. 3-4). Platypuses in the lower 

catchment and the mid- and upper catchments had bill sizes within the range of the 

population as a whole (Table 3-4). 
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Figure 3-4. Mean bill length, bill length with shield and bill width of male (n = 11) and 
female  (n = 9) platypuses in the Plenty River.  
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Female bill size (mm) Male bill size (mm) Stream order 

group Length + 

shield 

Length Width Length + 

shield 

Length Width 

Entire catchment 62.1 ± 5.1 46.3 ± 5.7 41.1 ± 6.4 72.4 ± 7.1 53.6 ± 6.6 48.6 ± 7.1

Lower catchment 

5th order 

62.0 ± 5.6 46.2 ± 6.3
 
 

39.7 ± 6.1 72.5 ± 7.6 54.1 ± 6.9 48.0 ± 7.4

Mid-catchment 62.5 ± 0.7 47.0 ± 2.8 47.5 ± 3.5 - - - 

1st order - - - 72.0 5 5.3 

Table 3-4. Mean and standard deviations of bill length, bill length with shield and bill width 
of males (n = 11) and females (n = 9) in different parts of the Plenty river catchment. 
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3.4.3 Body condition 

All animals trapped in the study appeared to be healthy and none had particularly low 

body condition. There were no signs of Mucormycosis in the form of ulcers of lesions 

in any of the individuals.  

Tail Volume Index (TVI) was estimated on a different scale in the previous 2008 

Plenty River study compared to the current study (2008/09) and the data set was thus 

excluded from analysis. TVI in the current study varied more between females, ranging 

from 1-4, whereas male TVI ranged from 2-3 (Fig. 3-5). There was a significant 

association between TVI and sex (Fisher’s exact test: p = 0.0054). As can be seen in 

Fig. 3-5, males were associated with lower TVI scores (90.9 % with TVI = 3) compared 

to females (85.7 % with TVI = 2-3). The same trend could be seen within the lower 

catchment population (Fisher’s exact test, p = 0.028). There was no association between 

TVI scores and season within the entire population (Fisher’s exact test, p = 0.617) or in 

the lower catchment population (Fisher’s exact test, p = 0.883). 

The majority of male (82%) and female (67 %) platypuses were assessed to have 

very light to moderate moult (Fig. 3-6). There was no association between degree of 

moult and sex (Fisher’s exact test, p = 0.613), or degree of moult and season (Fisher’s 

exact test, p = 0.938) (Fig. 3-6). 

Male and female platypuses had similar parasite loads (Fisher’s exact test, p = 

0.648) (Fig. 3-7). Most males (90.9 %) and females (93.3 %) had a parasite load of 1-10 

or 10-100 ticks. Parasite load in the population did not differ between seasons (Fisher’s 

exact test, p = 1.000).  Similar trends could be seen when only looking at the lower 

catchment individuals (Fisher exact test, p (sex) = 0.637; p (season) = 0.898). 
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Figure 3-5. Tail Volume Index of males (n = 11) and females 
(n = 9) in the Plenty River in 2008-2009.  
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Figure 3-6. Degree of moult in males (n = 11) and females (n = 11) in 
the Plenty River during 2008-2009. Moult ranged from very light (vl), 
light (l), moderate (m) to heavy (h). 
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Figure 3-7. Parasite load of the species-specific tick Ixodes ornythorhynchi on 
male and female platypuses in the Plenty River during 2008-2009. Parasite 
load was counted as 0, 1-10, 10-100 or 100+ ticks. 
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3.4.4 Temporal patterns in morphology and condition within the Plenty River 

 

Comparison of morphology between Plenty River 1997/98 and 2008/09 

 
Female weights did not differ significantly between the 1997/98 (Bethge 2002) and 

2008/09 (present study) (t-test: t = -0.630, p = 0.536). But females captured in 1997/98 

were significantly longer than females captured in 2008/09 (t-test: t = -2.457, 

p = 0.025). Female bill dimensions did not differ between the two studies (Mann 

Whitney U test: Z (width) = -1.156, p = 0.248; Z (length) = -1.251, p = 0.236) except 

for in bill length including shield (Z (length + shield) = -2.412, p = 0.016). Males did 

not differ significantly in weight (t-test: t = 1.109, p = 0.278) or in length (t-test:  

t = -1.180, p = 0.250). The same patterns was seen in male bill dimensions which did 

not differ between the two studies (Mann Whitney U test: Z (width) = -1.573, p = 0.116;  
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Z (length) = -0.615, p = 0.539) exception for in bill length including shield (Z (length + 

shield) = -3.759, p < 0.001). 

Tail Volume Index (TVI) was compared between the two studies, showing that 

there was an association between male TVI and study. A larger proportion of males had 

a higher TVI in 97/98 compared to males captured in 08/09 (Fisher’s exact test, 

p = 0.003) (Fig. 3-8). There was no evident association between female TVI and study 

(Fisher’s exact test, p = 0.088) (Fig. 3-9). A higher proportion of females had a TVI of 3 

in 97/98 and a higher proportion of 08/09 females had a TVI of 2, indicating that there 

might be a subtle difference in female body condition between the two studies. 

 

 

Seasonal weight change 

 
The change in weight with season was investigated for four males and four females 

captured in a previous study in January 2008 (Gust unpublished data) and in the current 

study in November 2008 and January/February 2009. Three males (M1, M2, M3) and 

one female (F1) showed a loss in weight between January and November 2008. In 

contrast, three females (F1, F2, F4) and one male (M3) showed a gain in weight 

between Nov 2008 and Jan/Feb 2009 (Fig. 3-10 and 3-11). Female F3, however, 

showed a small loss in weight between January 2008 and January/February 2009. Two 

males (M3, M4) and one female (F1) showed an increase in weight between January 

2008 and January/February 2009.  
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Figure 3-8. Tail Volume Index (TVI) of male platypuses in the Plenty River from 
1997/98 (Bethge 2002) and 2008/09 (present study). 1 = high tail fat content,  
5 = low tail fat content. 
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Figure 3-9. Tail Volume Index (TVI) of female platypuses in the Plenty River 
from 1997/98 (Bethge 2002) and 2008/09 (present study). 1 = high tail fat content, 
5 = low tail fat content.
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Figure 3-10. Weights of four males (M1, M2, M3 and M4) in January 
2008 (Gust unpublished data) and January/February 2009 (present 
study) in the Plenty River.  
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Figure 3-11. Weights of four females (M1, M2, M3 and M4) in January 
2008 (Gust unpublished data) and January/February 2009 (present 
study) in the Plenty River. 
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3.4.5 Morphology and condition of the Plenty River and South Esk River platypus 
 
Plenty River males were lighter (1.95 ± 0.29 kg) than South Esk River males (2.02 ± 

0.26 kg), but weight did not differ significantly (t-test: t = -0.604, p = 0.552). A similar 

pattern was seen in females, with Plenty females showing a similar weight (1.20 ± 0.12 

kg) to South Esk River females mean weight (1.25 ± 0.12 kg). Female weight did not 

differ significantly between catchments (t = -1.104, p = 0.279).  

Males of the Plenty River were shorter (50.9 ± 4.6 cm) than South Esk males 

(53.8 ± 3.3 cm), but the difference in length was non-significant (t-test: t = -1.736, 

p = 0.097). Plenty River females were also shorter (44.0 ± 2.8 cm) than South Esk 

females (45.9 ± 1.7 cm), although the difference was again non-significant (t = -1.760, 

p = 0.066).Mean bill size of the Plenty River males was smaller in all dimensions (Table 

3-5) compared with the South Esk River males, but there was no significant difference 

between populations (Mann Whitney U-test: Z (length) = -0.831, p = 0.406;  

Z (length + shield) = -1.903, p = 0.057; Z (width) = -0.628 p = 0.530). A similar pattern 

was found in females, where Plenty River females had smaller bills than South Esk 

River females. Females of the Plenty had significantly shorter bills (with and without 

shield) than South Esk females (Z (length + shield) = -3.436, p < 0.0001;  

Z (length) = -4.149, p < 0.0001). Bill width was not significantly different between the 

two populations (Z (width) = -1.800, p = 0.072). 

 

 

 

 

Female bill size Male bill size   

Length 

(mm) 

Length + 

shield (mm) 

Width 

(mm) 

Length 

(mm) 

Length + 

shield (mm) 

Width 

(mm) 

Plenty 46.2 ± 5.7 62.0 ± 5.1 41.1 ± 6.4 54.1 ± 6.6 72.5 ± 7.1 48.0 ± 7.1 

South Esk 51.7 ± 2.4 71.2 ± 2.0 44.3 ±1.5 57.1 ± 3.1 78.9 ± 3.8 51.5 ± 2.1 

Table 3-5. Mean and standard deviations of bill length, bill length with shield and bill width of 
males (n = 11) and females (n = 9) in the Plenty River (this study) and of males (n = 11) and 
females (n = 16) in the South Esk River catchment (Koch et al. 2006). 
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Because of low capture success in the 1st-4th order streams of the Plenty River, statistical 

comparisons with the corresponding South Esk River streams could not be performed. 

The single male that was captured in the 1st order Plenty River stream group weighed 

more (1.75 kg) compared to the mean weight of the South Esk 1st order stream males 

(1.47 ± 0.2 kg) and was above the range of weights displayed by the South Esk males 

(1.30-1.62 kg) . The Plenty River male was also longer (47.5 cm) and had a shorter, but 

wider bill (L: 50, L+S: 72, W: 53) than the South Esk River male mean (Table 3-5). 

The female caught in a 4th order reach of the Plenty River had a weight, length and bill 

size within the range of the South Esk 2nd-4th order females. 

There was no difference in frequency distributions of TVI between South Esk 

males and females (Fisher’s exact test, p = 0.426) or between seasons (Fisher’s exact 

test, p = 0.456). When comparing TVI between the 5th order river Plenty and South Esk 

populations, females showed no difference in frequency distribution (Fisher’s exact 

p = 0.177). Males did, however, show a difference (Fisher’s exact test, p < 0.001) with a 

greater proportion of males in the Plenty River having a higher TVI, i.e. lower tail fat 

content, than South Esk males (Fig 3-12). 90 % of the Plenty males had a TVI of 3 

whereas 54.5 % of the South Esk males had a TVI of 1 and 45.5 % a TVI of 2. 

In a comparison of degree of moult in platypuses in the two catchments a 

significant association was found between degree of moult and study (Fisher’s exact 

test, p = 0.009). A high proportion (86 %) of Plenty River platypuses had light or 

moderate moult, whereas moult varied more between South Esk individuals (Fig. 3-13). 

Approximately a third of the South Esk animals were not moulting at the time of 

capture, in contrast to the Plenty River population where all individuals had some 

degree of moult. 
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Figure 3-13. Degree of moult of platypuses in two Tasmanian river catchments, 
Plenty River (n = 20) (present study) and South Esk River (n = 23) (Koch et al. 
2006). (n = none, vl = very light, l = light, m = moderate, h = heavy moult.) 
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Figure 3-12. Tail Volume Index of males in the Plenty River (n = 11) this 
study) and South Esk River (n = 11) (Koch et al. 2006). 1 = a high tail fat 
content, 3 = low tail fat content.  
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3.4.6 Diet 

Diet composition within the lower Plenty River  

 

Cheek pouch samples from individuals trapped in the lower catchment 5th order river 

reach and water race showed that the platypuses had a diet consisting mainly of benthic 

invertebrates (Fig. 3-14 and 3-15). The invertebrates were from different trophic levels 

and life stages, from detritivorous to carnivorous organisms (Table 3-6). A total of 13 

orders and 43 families of invertebrates were identified in the samples (Table 3-6). The 

order Coleoptera was the most common prey item found in the cheek pouches, 

occurring in 20 % of the samples. Several families of Trichoptera were also common 

dietary items, occurring in 18 % of the samples. Many of the cheek pouch samples had 

items identified as ‘Other’, i.e. items that had been ground up to such small pieces that 

they were unidentifiable. Pieces of plant material were also found in some samples. The 

orders Gastropoda, Ephemeroptera, Amphipoda (Subphylum Crustacea) and 

Chironomidae were found in a small percentage of the samples. Class Bivalvia, subclass 

Oligochaeta and the order Plecoptera were found in even fewer samples. Several 

platypuses had fish scales in their cheek pouches, and in a sample form one adult male a 

small but intact jaw bone of a trout was identified. The samples varied in size, with an 

average of 11 ± 2 items per sample. Samples with very little contents due to sampling 

difficulties from some individuals were excluded from analysis. 
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Figure 3-14. Two different platypus cheekpouch samples collected in the lower Plenty River catchment in 
2008/09. The picture to the left shows a sample with different benthic invertebrates. The picture to the right 
shows a magnification of another sample with parts of a trout jaw. 
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Figure 3-15. Occurrence (%) of prey items found in platypus 
cheek pouch samples collected in the lower Plenty River 
catchment (n = 20). 
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Dietary item Trophic status Occurrence (%) 

Coleoptera herbivorous/carnivorous 20 

Trichoptera omnivorous/herbivorous/detritivorous 18 

Other/Unidentified - 12 

Plant material - 9 

Ephemeroptera detritivorous 7 

Gastropoda herbivorous 7 

Crustacea (Amphipoda) detritivorous 6 

Chironomidae omnivorous 5 

Fish scales - 4 

Odonata carnivorous 3 

Plecoptera omnivorous/detritivorous 3 

Oligochaeta detritivorous 3 

Bivalvia herbivorous 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3-6. Taxonomic level of prey items found in platypus cheekpouch samples (n=20),  
their trophic status and the proportion (%) of samples in which they occurred. 
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A cluster analysis and Simprof test showed that diet composition varied between cheek 

pouch samples, but no significant clusters could be identified (Fig. 3-16). Most of the 

clusters had a similarity of 60-65 %, only two sub-clusters had a similarity of 80-90 %. 

There did not appear to be any strong separate clustering of males or females. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-16. Similarities in cheek pouch samples of male (M) and female (F) platypuses 
collected in the lower Plenty River catchment (n=20). The dendrogram is based on a group 
average cluster analysis on a Bray-curtis similarity matrix and a Simprof test. Dotted lines 
indicate that no significant clusters were present. 
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Figure 3-17. Similarities in occurrence of prey items in cheek pouch 
samples of male (M) and female (F) platypuses (n = 20) based on non-
metric Multidimensional scaling on a Bray-curtis similarity matrix.  

Non-metric Multidimensional Scaling indicated that diet composition varied between 

cheek pouch samples. However, there were no significant groupings of samples from 

female or male platypuses (ANOSIM: Global R = -0.068, p = 0.726) (Fig. 3-17 and  

3-19). The stress level of the nMDSwas high (0.18) indicating that there was a risk of 

poor representation of the actual relationships between samples. The similar results 

obtained from the cluster analysis, however, gave some confidence that the nMDS 

results were showing an analysis of real relationships.  
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When comparing the diet of individuals captured in the 5th order river reach with 

individuals captured in the water race a Simprof test indicated that there were no 

significant clustering within or between sites (Fig. 3-18). However, an nMDS showed 

that cheek pouch samples from the water race grouped separately from samples from 

the river (Fig. 3-19). The water race and river samples were found to be significantly 

different in composition (ANOSIM: Global R = 0.366, p = 0.01). The nMDS plot did 

not show any interaction effect between sex and site, i.e. males and females respectively 

Figure 3-18. Similarities in occurrence of prey items in cheek pouch samples 
(n=20) from the lower catcment river (R) and water race (W). The group average 
cluster analysis is based on a Bray-curtis matrix and a Simprof test. Dotted lines 
indicate that no samples clustered significantly. Numbers 1-3 indicate samples 
collected from the same individuals at different occasions. 

2 1 1  3  3  2 
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did not seem to have more similar diet composition within the same sex in the water 

race compared to the river and vice versa. The nMDS stress level was high (0.18), but 

the ANOSIM showed that the two groupings depicted real similarities. The six samples 

collected on different occasions from the same animals did not show higher similarity to 

each other than samples from different individuals (Fig 3-18). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-19. Similarities in occurrence of prey items in cheek pouch 
samples of male (m) and female (f) platypuses (n = 20) in the water race 
and river based on non-metric Non-metric Multidimensional Scaling on a 
Bray-curtis matrix.  
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Figure 3-20. Occurrence (%) of prey items in cheek pouch samples 
from platypuses (n=10) captured in the 5th order river reach. 

Looking at the overall frequency of occurrence of individual prey items in the cheek 

pouches of platypus caught in the river and water race only small differences were 

found. Trichoptera and Coleoptera were the most common food items in both habitats 

(Fig. 3-20 and 3-21). A greater proportion of animals captured in the river had 

Ephemeroptera in their diet, whereas a lower proportion had Odonata and plant 

material.  The average number of food groups per cheek pouch sample was 11 ± 2 items 

for samples collected from animals in both habitats. An investigation of sample contents 

on a lower taxonomic level showed more differences. The water race samples contained 

4 different families of Chironomids; Chironominae, Orthocladiinae, Simuliidae and one 

unidentified family. In the river samples Simuliidae was the only Chironomid. In 

addition, the river samples contained the two Plecoptera families Notonemouridae and 

Griptopterygidae, but the water race samples only had Notonemouridae. 
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Figure 3-21 Occurrence (%) of prey items in cheek pouch samples 
from platypuses (n=10) captured in the lower catchment water race. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Further investigation into dominance of food items with nMDS showed a significant 

separation of samples from the water race and river (ANOSIM: Global R = 0.234, p = 

0.05) (3-22). With the exception of two samples the river samples were overlapping 

greatly, showing that the dominance of food items in their cheek pouch samples were 

similar. The water race samples were more scattered which indicated that more different 

items were dominant in the different samples. There were no significant groupings of 

sexes (ANOSIM, Global R = 0.104, p = 0.106).  

A visualisation of the dominance (%) of items in water race and river samples on 

pie charts supported that there were differences in dominance (Fig. 3-23 and 3-24). 

Coleoptera was dominant in a majority of the river samples it occurred in (82 %), again 

indicating that it was an important food item. Other dominant items in the river samples 

were Gastropoda and plant material. 
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Figure 3-22. Similarities in dominance (%) of prey items in cheekpouch samples 
from males (m) and females (f) captured in the river and in the water race (n = 20) 
based on non-metric Non-metric Multidimensional Scaling on a Bray-curtis 
matrix.  
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Figure 3-23. Dominance (%) of prey items in samples collected from platypuses 
(n = 10) in the 5th order river reach in the lower Plenty River catchment.  
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Comparison of diet with a previous study in the Plenty River 

 

The cheek pouch samples collected from platypuses captured in the lower Plenty 

catchment in 2008/09 were compared with samples collected by Bethge (2002) from 

animals of the same lower Plenty River population in 1998. Individuals sampled in the 

two studies were not the same. The samples from 1998 showed a similar pattern in 

occurrence of food items compared to the 2008/09 samples. Trichoptera was a major 

part of the diet, occurring in half of the samples (Fig. 3-25). Coleoptera were less 

important, with an occurrence of 6 % compared to 20 % in the 2008/09 study. Other 

occurring food items were Chironomidae, Gastropoda, Crustacea and plant material. 

Plecoptera and Odonata were of lesser importance. Looking at dominance of food items 

Trichoptera (50 %), Crustacea (Amphipoda) (33 %) and Chironomids (17 %) were 

dominant in the 1998 samples in which they occurred. The 1998 samples did, however, 

have a lower number of prey item groups per sample (n = 5) compared to the 2008/09 

samples (n = 11). 

Figure 3-24. Dominance (%) of prey items of samples collected from 
platypuses (n = 10) in the lower catchment water race.  
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The cheek pouch samples from 1998 were demonstrated by a Simprof test to be 

grouped into one main cluster and one outlier separate from the 2008/09 samples (Fig. 

3-26). The 1998 samples showed a higher degree of dissimilarity in occurrence 

compared to the 2008/09 samples. The 1998 samples showed a similarity of 15-25 % 

compared to a similarity of 40-60 % between the 2008/09 samples. A nMDS showed a 

similar pattern with the 1998 samples being significantly separate from the 2008/09 

samples (ANOSIM: Global R = 0.613, p = 0.03) (Fig. 3-27). The 2008/09 samples, with 

the exception of two samples, all grouped together whereas the 1998 samples were more 

scattered. The stress level of the nMDS was high (0.19), but the ANOSIM indicated that 

the nMDS showed real relationships. A second nMDS showed some overlap in 

dominance of food items in cheek pouch samples from the two studies, with the 1998 

samples showing more scatter (Fig. 3-28), but when compared statistically the two 

studies showed significantly different dominance of prey items (ANOSIM: Global R = 

0.199, p = 0.01).  
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Figure 3-25. Occurrence (%) of prey items in cheekpouch samples (n = 5) collected by 
Bethge (2002) from platypuses captured in the lower Plenty River catchment in 1998. 
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Figure 3-26. Similarity of occurrence (%) of prey items in cheek pouch samples collected 
from platypuses in lower Plenty River 1998 (Bethge 2002) and in 2008/09 (this study). The 
cluster analysis is based on occurrence (%) of food items in samples. Dotted lines indicate no 
significant clustering, while solid lines indicate significant clusters. 
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Figure 3-27. Similarity of occurrence of prey items in cheek pouch samples 
collected from platypuses in lower Plenty River 1998 (n = 5) (Bethge 2002)  
and in 2008/09 (n = 20) (this study). The nMDS is based on a Bray-curtis matrix. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-28. Similarity of dominance of prey items in cheek pouch samples 
collected from platypuses in lower Plenty River 1998 (n = 5) (Bethge 2002) 
and in 2008/09 (n = 20) (this study). The nMDS is based on a Bray-curtis 
matrix. 
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A comparison of Plenty River and South Esk River platypus diet 

 

The Plenty River 1998 and 2008/09 diet samples were compared to diet samples from 

four platypuses captured in the South Esk River by Koch et al. (2006) during 2002. The 

South Esk cheek pouch samples had a mean number of 10 prey item groups per sample 

and showed a similar composition of food groups to those found in both of the Plenty 

River studies.  

Trichoptera and Coleoptera were important food items, occurring in a third and a 

fifth of the diet samples respectively (Fig. 3-29). Other important food items were 

Chironomids, Ephemeroptera and plant material. Crustacea (Amphipoda), Plecoptera, 

Odonata and Gastropoda were also found in the diet. Two families of Trichoptera 

(Hydropsychidae and Leptoceridae) were the only dominant food items in the samples. 

Further analysis with a Simprof test showed that the South Esk diet samples was 

grouped separately from the other samples, with a similarity between samples of 40 -

70 % (Fig. 3-30 ). The majority of the 2008/09 Plenty River samples clustered together 

and the 1998 samples were grouped into two main clusters with low similarity (15-25 

%) and one outlier, as demonstrated previously. 

A nMDS of the occurrence of prey items in the Plenty River 2008/09 and South 

Esk samples showed the same pattern as the cluster analysis, with the samples from the 

two studies groupings being significantly separate from each other (ANOSIM: Global 

R = 0.687, p = 0.03) (Fig. 3-31). This indicates that occurrence of food groups differed 

between the platypuses in the two studies. The same trend was seen in dominance of 

prey items, where South Esk samples into two significantly different groups (ANOSIM: 

Global R = 0.27, p = 0.02) (Fig. 3-32).  
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Figure 3-29. Occurrence of diet items in cheekpouch 
samples (n = 4) collected from platypuses in the South Esk 
River by Koch et al. (2006) during 2002. 
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Figure 3-30. Similarity of occurrence of prey items in cheek pouch samples 
collected from platypuses in lower Plenty River (P) in 2008/09 (n = 20) (this study) 
and the South Esk River (SE) (Koch et al. 2006) (n = 4) in 2002. The nMDS is 
based on a Bray-curtis matrix. Dotted lines indicate non-significant clustering and 
solid lines significant clusters.  
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Figure 3-31. Similarity of occurrence in cheek pouch samples collected from  
platypuses in lower Plenty River in 2008/09 (n = 20) (this study) and the South Esk 
River (n = 4) (Koch et al. 2006) in 2002. The MDS is based a Bray-curtis matrix. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 3-32. Similarity of dominance in cheek pouch samples collected from  

platypuses in lower Plenty River in 2008/09 (n = 20) (this study) and the South Esk 
River (n = 4) (Koch et al. 2006) in 2002. The MDS is based a Bray-curtis matrix. 
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3.4.7 Genetic relatedness in the Plenty River population 
 
In total 18 DNA samples were genotyped and out of those 10 samples showed no 

evidence of genetic material on the buccal swabs. The remaining 8 samples were of 

poor quality but produced results for some polymorphic microsatellite loci. Scores were 

assigned to 72 out of 432 possible alleles (Table 3-7) which represented a genotype 

success rate of 17 %. Samples were then selected on the basis on the amount of data 

content (> 50 %), which produced 6 loci and 6 samples. These represented samples 

collected from one animal at a plantation site in the upper catchment, one animal 

captured in the mid-catchment and four animals captured in the lower catchment. A 

population assignment test showed that animals from different parts of the catchment 

grouped separately, indicating that they might originate from separate populations (Fig. 

3-33). Important to note is that the sample size was very low and several loci were 

missing. 

 

 

 

 

 

Figure 3-33. Population assignment test showing separation in platypuses captured at a 
lower catchment site (sp), a mid-catchment site (m) and an upper catchment plantation site 
in the Plenty River based on six microsatellite loci identified by Kolomyjec, Grant et al. 
(2008). 
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3.5 Discussion 

3.5.1 Plenty River population sex ratio 
 
The lower Plenty River platypus population had a nearly equal sex ratio and in the 

previous Plenty River study by Bethge (2002) a similar sex ratio was observed. In 

comparison with other catchments, sex ratio seems to vary between populations both in 

Tasmania and on mainland Australia. Some studies show equal sex ratios e.g. Grant and 

Griffiths (1992) and McLachlan-Troup (2007) in different river catchments in New 

South Wales and Macgregor (2008) and Koch, Munks et al. (2006) in three northern 

Tasmanian river catchments. Other studies showed a skew in sex ratio. At Lake Lea in 

Tasmania the population showed a bias towards males (Otley 1996). Conversely, in the 

upper Shoalhaven River in New South Wales the population showed an overall sex ratio 

biased towards females in a study by Grant (2004b). Sex ratio also varied temporally 

within catchments shifting from being skewed towards females to becoming skewed 

towards males over the years of the studies (Grant 2004b). One explanation for varying 

sex ratios could be that females and males have different distribution patterns when 

dispersing from their natal burrows (Grant 2004b). If, as suggested from the Upper 

Shoalhaven study, most males disperse from their natal site within the first year of life 

while females stay close to their natal area for several years after emergence from the 

burrows the sex ratio would shift towards females. This has also been shown to occur in 

populations of muskrat (Ondatra zibethicus), another semi-aquatic mammal with male-

biased dispersal (Caley, Boutin et al. 1988) . The observed equal sex ratio in the Plenty 

could be due to low male dispersal either because of non-limited food resources in the 

lower catchment (e.g. additional foraging grounds at Salmon Ponds and adjacent farm 

dams) or less optimal habitat in the mid- and upper catchment. Variation in sex-ratios 

has in the past also been explained as an adaptation to stress. If one sex is more 

energetically expensive to produce by the female than the other, as in this case male 

platypuses would be because of their larger size, more of the less expensive sex would 

be produced during times of low food availability (Myers 1978) . An equal sex ratio, as 

observed in the Plenty River, might thus suggest that food was not a limiting resource. 
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3.5.2 Population size 
 
Population size in the area trapped in the lower Plenty River catchment was estimated to 

be approximately 15 individuals. A total of 17 individuals were captured at the lower 

catchment sites, which is higher than the estimated population size. If including the 

possibility that some of the captured individuals were transients just passing through the 

population, the estimate seems more probable. There is, however, reason to be cautious 

before accepting these results. There are many difficulties in estimating platypus 

population size and consequently few studies have attempted to do so (Fox, Regan et al. 

2004; Grant and Carrick 1978; Serena 1994). Macgregor (2008) identifies a number of 

shortcomings in estimating platypus abundance. Due to the secretive nature of the 

platypus, capture rates are generally low and it is not possible to trap all animals within 

a catchment. Consequently the risk of underestimating abundance is high (MacGregor 

2008). Another confounding factor is spatial scale of the survey. Depending on the 

scale, platypus home ranges might be larger than the area of study and the risk of 

overestimating population size for a particular area is then large (Macgregor 2008). 

Platypus trapping surveys are generally labour intensive and due to the low 

capture rates it is often not possible to obtain a large enough sample size for estimating 

population size. Furthermore, there can be differences in catchability between 

individuals i.e. there are ‘trap-shy’ and ‘trap-happy’ animals. Platypuses have been 

observed to show net and trap avoidance after the initial capture (Bethge 2002; Munks 

pers. comm.; Connolly and Obendorf 1998; Stewart 2001). This could have been the 

case in the present study where one animal was recaptured in five out of six trapping 

sessions whereas the majority of the animals were only captured once. Due to these 

limitations MacGregor (2008) suggests that mark-recapture methods of estimating 

abundance are not appropriate for estimating platypus population sizes. 

In the present study population size was base on mark-recapture data and 

estimated with a full closed captures with heterogeneity model (Mtbh), which comes 

with several assumptions. The model allows for heterogeneity, i.e. differences between 

individuals e.g. in behaviour, condition and differences depending on sex that can affect 

capture rates. However, because there was no information on recruitment, immigration, 
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emigration or mortality rates for the population it had to be assumed that it was a closed 

population, i.e. that during the time period of the study there was no immigration, 

emigration, recruitment or mortality in the population. Previous studies indicate that 

platypus populations are made up of residents that have established home ranges and 

transients that pass through the population in search for resources such as foraging and 

mating opportunities (Grant 1992b; Grant and Carrick 1978; Hawkins 1998). It would 

be difficult to say with certainty that no transient animals passed through the population 

during the four months the study was conducted. The high proportion of animals only 

captured once during the study indicates that at least some of those animals were 

transients. The probability that the assumption of the model is broken is thus high. 

Based on the shortcomings of this model and the fact that only a portion of the length of 

the water course was trapped during the study it can be assumed that the lower 

catchment Plenty River population was most likely larger than indicated by the 

estimate. 

 

3.5.3 Recaptures and longevity within the Plenty River population 
 
The recapture rate in the present study of 45 % was quite high compared to the 

recapture rate of 22 % observed in the 1997/98 study by Bethge (2002) within the same 

lower catchment. This might be explained by differences in trapping effort between the 

two studies, the present study having five times more net hours than the 1997/98 study. 

A higher trapping effort would increase the probability of recapturing animals. 

Differences in recapture rates might also be a reflection of the prevalence of transients 

in the population. A larger proportion of transients, e.g. dispersing juveniles, in 1997/98 

would explain why a lower number of animals were recaptured. This holds for the 

present study in which no juveniles were captured. Bethge (2002) did not capture any 

juveniles in the Plenty either, but the study was conducted mainly during winter and 

spring when food availability would have been lower and the proportion of transients in 

the population higher due to animals moving more extensively within the catchment in 

search of foraging opportunities (Munks pers. comm.). 
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Several other studies also show lower recapture rates (13-22 %) than in the Plenty 

River 2008/09 (Connolly and Obendorf 1998; Goldney 1995b; Grant 2004b; Macgregor 

2008). Connolly and Obendorf (1998) suggests that low recapture rate could be 

explained by animals avoiding nets and traps after the first capture occasion, 

particularly in areas where trapping studies are carried out regularly.  Several trapping 

studies have been carried out within the same Plenty River reach throughout the years, 

the latest of these was conducted five months before the present study and animals have 

during this time been observed to move around and over trapping nets (Bethge 2002; 

Stewart 2001; Gust unpublished data). If following the argument of Connolly and 

Obendorf (1998) while considering the high recapture rate in the present study, the five 

months after the latest study in the catchment would thus have been enough to reduce 

net and trap avoidance behaviour in the population.  

Recapture rate in the Plenty River varied between individuals, but also between 

different parts of the catchment. Individuals were only recaptured in the lower 

catchment, which could reflect a low population density in the mid- and upper 

catchment, or that animals captured further up in the catchment were transients.  

In the lower catchment almost all animals were recaptured within the same site as 

they were originally captured. This indicates high site fidelity, or in other words that the 

platypuses keep quite constant home ranges, at least on a small temporal scale of a few 

months. Several studies show similar patterns, e.g. at Lake Lea 60 % of the animals 

were recaptured at the initial site of capture (Bethge 2002). Ranging behaviour has been 

shown to vary between individuals, with some individuals being more sedentary than 

others (Grant 1983; Grant and Carrick 1978; Grant, Grigg et al. 1992; Otley 1996). This 

study was conducted on a small spatial scale in the lower catchment and the extent of 

individual movements could consequently not be quantified. However, one female was 

initially captured in the river and then subsequently recaptured in the water race 150 m 

upstream of the river site. The water race was connected to the river approximately 100 

m upstream of the river site the female was first captured in. A small culvert situated 

above water level of the river connected the two waterways. In addition, a male moved 

more than a 600 m stretch within the water race, which was crossed by a road with a 
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culvert. This means that the platypuses either were able to climb through the culverts or 

had moved over land around the culverts to enter the water race. Platypuses have 

previously been shown to use culverts in some areas (Serena, Williams et al. 1999), but 

avoid them in others, choosing to walk up onto roads instead to reach the other side of a 

waterway which has resulted in several incidents of road mortality in Tasmanian 

platypuses (Mooney and Spencer 2000; Otley and le Mar 1998). The use of culverts by 

platypus is thus considered an important area of research in Tasmania (Magnus, 

Kriwoken et al. 2004). 

The definition of a resident individual used in previous literature is an animal 

which has been recaptured in the same river reach more than 12 months apart (Bethge 

2002; Grant 2004b). The present study was conducted over a much shorter time and it 

was thus not possible to determine residency vs. transience within the population. When 

comparing with previous studies conducted within the Plenty one individual, an adult 

male, had been captured during 2008 (Gust pers. comm.) and was recaptured 12 months 

later in this study. This individual would according to the definition be a resident. In 

addition, one individual captured in 1997/98 by Bethge (2002) within the lower Plenty 

River had subsequently been recaptured 10 years later in 2008 (Gust pers. comm.). This 

indicates that there is continuity in the population with some resident animals present. 

This is supported by anecdotal evidence indicating presence of platypus in the lower 

catchment since the 1970’s and probably even earlier (Munks, Spencer et al. 2007). 

 

3.5.4 The Plenty River platypus morphology in a wider context 
 
As in most other studies (e.g. Bethge 2002; Grant and Temple-Smith 1983; Grant and 

Temple-Smith 1998b), Plenty River males were found to be significantly larger in all 

dimensions compared to females. When comparing weight (Fig. 3-34) and length (Fig. 

3-35) of adult males and females from six different Tasmanian river catchments, one set 

of farm dams and one lake it was evident that different populations vary in body size. 

The different studies report on mean weights between 1.9-2.5 kg and 1.2-1.5 kg for 

males and females respectively and mean lengths of 49-58 cm (males) and 43-49 cm 
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(females). The Plenty River, which is the only southern Tasmanian catchment in the 

comparison, seems to have a population with individuals in the lower parts of the size 

range, being 12 and 16 % shorter and 8 and 18 % lighter for females and males 

respectively compared to the mean for Tasmanian populations (Connolly and Obendorf 

1998). Size varied a lot between catchments indicating that there were catchment-

specific characteristics e.g. size of the catchments and availability of food and 

burrowing resources that were influencing the morphology in the different populations. 

Compared to populations on mainland Australia, however, the Plenty River platypus 

was along with most Tasmanian platypuses generally larger (Bethge 2002; Connolly 

and Obendorf 1998).  

Koch, Munks et al. (2006) found that animals in upper 1st order streams of the 

South Esk River were significantly shorter and weighed less than animals in the lower 

5-6th order river reaches. This might be explained by differences in habitat 

characteristics in different parts of the catchment. Less foraging opportunities in the 

upper parts of the South Esk could have contributed to the smaller body size of animals 

found there. The one male that was captured in a 1st order stream in the Plenty River 

catchment was within the size range of the lower catchment population. This could 

suggest that it was a transient animal travelling up the river from the lower catchment. 

On the other hand, it could also indicate that the Plenty River catchment does not 

display the same trend of differences in size between different parts of the catchment. 

As mentioned previously, one animal is, however, not enough to draw any conclusions 

on patterns within the catchment. 

Males and females within the lower Plenty had similar parasite loads and degree 

of moult, suggesting that they were in similar body condition. Females were, however, 

found to have a lower and more variable Tail Volume Index (TVI), i.e. were in better 

condition, compared to males. The difference could possibly be explained by 

differences in energy requirements and behaviour between the sexes during breeding 

season. In Tasmania breeding occurs between October-February and lactation in 

December-June (Munks, unpublished data). The present study was conducted during 

October-February, presumable overlapping fully with the breeding season and partially 
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with lactation. It would thus be valid to presume that some individuals in the study were 

breeding. During breeding season, males would be spending more energy on aggressive 

male-male interactions defending home ranges and competing for females and less on 

feeding. McLachlan-Troup (2007) also found that males were in lower condition, but 

only in spring which was suggested to be related to the competition between males 

during breeding season. Breeding females, on the other hand, would be focusing more 

on feeding to increase body condition for lactation. This would explain why females in 

the Plenty had better body condition than males. The fact that females had more 

variable TVI than males could be explained by some females being in higher condition 

because they were breeding, while other females were in lower condition because they 

were not breeding and consequently not concentrating as much on feeding. Previous 

studies show that not all females in a population breed each year (Grant, Griffiths et al. 

1983) and that those which do breed are most likely the residents in the population 

(Grant and Griffiths 1992).  
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Figure 3-34. Weight of males and females from six Tasmanian river 
catchments, one set of farm dams and one lake. Data from Macgregor (2008) 
(Inglis and Emu River), Bethge (2002) (Lake Lea), Connolly & Obendorf 
(1998) (Brumbys Creek, Mersey River and Winnaleah farm dams), Koch et al. 
(2006) (South Esk River) and this study (Plenty River). 

Figure 3-35. Length of males and females from six Tasmanian river 
catchments, one set of farm dams and one lake. Data from Macgregor 
(2008) (Inglis and Emu River), Bethge (2002) (Lake Lea), Connolly & 
Obendorf (1998) (Brumbys Creek, Mersey River and Winnaleah farm 
dams), Koch et al. (2006) (South Esk River) and this study (Plenty River). 
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The observed changes in weights between the two most recent Plenty River studies 

(Gust unpublished data and present study) were marginal in most cases and it is thus 

difficult to come to any conclusions on temporal patterns in weight change. Previous 

studies have shown that platypuses drop in weight during autumn and winter months 

when temperatures decrease, the photoperiod is shorter and food availability is lower 

(Grant and Carrick 1978; McLachlan-Troup 2007; McLeod 1993). In the present study 

small weight losses were seen in two males and one female between summer and the 

following spring, which would be in line with the animals being heavier when they had 

a lot of food during summer, and then losing weight during winter. This is further 

supported by the larger increase in weight seen in three females and one male from 

spring 2008 to summer 2009 when food availability would be increasing.  

Plenty River animals did not vary significantly in size between 1997/98 and 

2008/09, suggesting that the population has a reasonably stable size range. There was a 

significant difference in bill length between the two studies in both males and females. 

This is most probably a result of differing techniques in measuring the bill more than an 

actual difference in bill size between individuals. Male platypuses did, however, have 

lower body condition (higher TVI) in 1997/98 than males in 2008/09 whereas females 

did not, suggesting that there were factors only affecting male condition. As previously 

mentioned, males engage more in aggressive male-male interactions during breeding 

season (Gust and Handasyde 1995) which possibly reduces body condition. It could be 

that a higher proportion of the males captured during 1997/98 were breeding and 

engaging in competition compared to the males captured in 2008/09. However, 

differences in river conditions between studies are likely to also have affected condition. 

Food availability could have been lower in the river during 1997/98 which would have 

affected platypus body condition. Considering that the 1997/98 study was conducted 

mainly during winter and spring when food availability would have been lower 

compared to spring and summer when this study was conducted, the differences in body 

condition are not surprising. 

When the 5th order river Plenty population was compared to a population in a 5th 

order river reach of the South Esk River Plenty River animals were found to have a 
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higher degree of moult than South Esk animals. Furthermore, Plenty River males had 

lower body condition than South Esk River males. This same trend was previously 

identified when comparing the Plenty River population between years, and similar 

arguments, i.e. differences in food availability or breeding activity, could be used to 

explain the observation.  

When discussing differences in morphology between catchments in Tasmania, or 

in Australia as a whole, it is worth noting that care should be taken when comparing 

different studies. In a  comparison of body lengths of the same animals captured in the 

two Plenty River studies (Gust et al. unpublished data and this study) large 

discrepancies were found between measurements, some animals estimated as being 

longer early in 2008 compared to in late 2008 and early 2009. The discrepancies are 

most likely due to differences in measuring techniques. In the example of platypus 

weight comparisons between different Tasmanian catchments there was large variation 

both within and between populations, and with the added uncertainty of inconsistencies 

in measurements it is important not to put too much emphasis on possible trends. In 

addition, Tail Volume Index is a very subjective measurement of body condition, and 

there is thus reason to suspect that differences between studies due to variation between 

researchers would occur. 

 

3.5.5 A within and between catchments comparison of platypus diet  
 
The Plenty River platypus has a diet composition consistent with previous studies on 

diet in Tasmania (Bethge 2002; Koch, Munks et al. 2006) and on mainland Australia 

(Faragher, Grant et al. 1979; Grant 1982; McLachlan-Troup 2007). They all show a 

mainly opportunistic diet consisting of benthic invertebrates, with caddis flies 

(Trichoptera), beetles (Coleoptera), mayflies (Ephemeroptera) and chironomids being 

important food items. Plenty River animals were also found to have fish scales and in 

one case parts of a small trout jawbone in their cheek pouch samples. This is the first 

time such a fish bone has been found in a cheek pouch sample, the only other case of 

fish bone being an otolith from a trout fingerling found in a cheek pouch sample 

collected at Lake Lea in northern Tasmania (Grant 2007, Munks pers. comm.). The 
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finding indicates that fish is at least to some extent on the menu in the Plenty River. In 

comparison, trout eggs have previously been found in cheek pouch samples from a wild 

mainland population, especially during winter when invertebrate densities were lower 

(Grant 1982) and Nicholls (1958) reported that platypus consumed trout egg and 

fingerlings in Tasmanian streams. The findings in this study could indicate that fish is 

part of platypus diet, in contrary to what has previously been thought. The only other 

vertebrate remains found in platypus cheek pouch samples were small frog bones and 

skin (Faragher, Grant et al. 1979), but in captivity platypuses have been observed to 

consume brown trout fingerlings (Bethge 2002), frogs (Collins 1973) and plague 

minnows (Gambusia holbrooki) (Grant, Williams et al. 1977) . However, the very few 

instances of vertebrate pieces found in cheek pouch samples suggest that it is not a 

significant part of the diet in the wild (Grant pers. comm.). 

Plant material was found in a large proportion of the samples but has previously 

been suggested to be unintentionally collected during foraging and is thus not seen as 

part of the main diet (Grant 1982). This was supported by the difference in proportion 

of plant material in diet samples from animals caught in the water race and the main 

river of the lower Plenty River. The water race had more in-stream vegetation compared 

to the river, and accordingly water race animals had more plant material in their diet 

than the river animals.  

One other study (McLachlan-Troup 2007) has compared diet composition of 

males and females in detail and found, as in this study, no difference between sexes. 

Due to the species’ sexual dimorphism differences in foraging behaviour and food 

consumption might be expected. The resource partitioning model explains the evolution 

of sexual dimorphism as a way of reducing intersexual competition for food (Dayan and 

Simberloff 1998; Estes 1989). Being the larger sex, males might have higher energy 

requirements and consume proportionally more than females. This hypothesis could, 

however, not be investigated in this study or by McLachlan-Troup (2007) due to 

samples only being analysed for presence/absence of prey items and not abundances. 

Males might also consume different types of prey because some prey items might, as 

discussed by McLachlan-Troup (2007), have different nutritional values. Differences in 
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amount of food consumed could be expected during breeding season when males are 

focusing more on competition over mates with other males and females are focusing 

more on foraging to prepare for lactation (Bethge, Munks et al. In press; Munks and 

Nicol 1999). The samples in this study were assumed to have been collected during the 

breeding season and the results could thus indicate that males and females might not 

display different foraging patterns during this time of the year. It is more likely that 

sexual dimorphism has evolved in the platypus, not because of competition for food, but 

because sexual selection has increased male size (Slatkin 1984) since larger males 

would be better at competing for females. 

Animals captured in the Plenty River water race and river had different 

compositions of prey items in their cheek pouches which indicate that benthic 

invertebrate communities differed between the two habitats, assuming the platypuses 

were feeding opportunistically. Some animals captured in the water race did overlap in 

diet with river animals, but it was also shown that at least one animal had moved 

between the river and water race. MacGregor (2008) suggested that platypuses found in 

small, narrow creeks were not foraging, but only using them to travel between larger 

water bodies. This study, however, suggests that individual platypuses were foraging 

both in the narrow water race and the wider river. The water race had more silt and sand 

in the stream bed substrate compared to the wide river which had a rocky-stony 

substrate (see Chapter 2). These differences suggest that the two habitats would support 

different benthic invertebrate communities. More diverse substrates with larger grain 

sizes have been shown to support a higher diversity and abundance of invertebrates 

compared to less complex silty substrates because it provides more habitat for 

invertebrates (Boulton and Brock 1999; Serena, Worley et al. 2001). In the Plenty River 

case the river reach would thus be expected to have a higher invertebrate diversity and 

abundance. No studies on the Plenty river or water race invertebrate community 

composition has been conducted, as was done by Faragher, Grant et al. (1979) and 

McLachlan-Troup (2007) in catchments on mainland Australia. However, by looking at 

the number of prey item groups in the cheek pouch samples, invertebrate group richness 

did not seem to differ much between the two Plenty River habitats.  
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Previous studies have been inconclusive on what features are most representative of an 

optimal foraging habitat. Some studies suggest that waters with deeper pools 

(McLachlan Troup 2007) and with complex stream bed substrates provide better 

foraging grounds (Serena, Worley et al. 2001). Other studies show that shallow riffle 

areas are often used by platypuses for foraging, whereas silty substrates are negatively 

correlated with platypus occurrence (Serena, Worley et al. 2001).Yet, some studies 

imply that platypuses also forage in silty substrates (Milione and Harding 2009). The 

fact that there was a distinction between cheek pouch content composition in animals 

from the two lower Plenty River habitats show that the platypuses are foraging in both, 

seemingly without preference for either since an almost equal number of animals were 

captured (n = 10 in river, n = 9 in water race). In contrast, McLachlan-Troup (2007) 

showed that platypuses can be choosy when it comes to foraging habitat, foraging more 

in edge and pool habitats within river reaches. 

It is important to note that a cheek pouch sample only represents the minimum diet 

composition of an individual (Jackson, pers. comm.) When platypuses forage for 

invertebrates on the bottom of streams and rivers they collect the food items in their 

cheek pouches and then swim up to the surface where they masticate and swallow the 

collected food. The samples that can be obtained from cheek pouches are thus most 

often partially ground up into unidentifiable pieces. This was clearly demonstrated with 

the high proportion of ‘Other’ or unidentifiable items found in the Plenty River platypus 

diet. In addition, soft-bodied food items, such as oligochaetes would be masticated and 

swallowed more easily and would thus be underrepresented in the samples. This could 

explain the high variation seen between diet samples. More complete diet samples 

including soft-bodied food items might show a more consistent composition between 

individuals.  

Diet composition of Plenty River animals captured in 1997/98 differed in several 

ways from animals captured in 2008/09. The most important difference was the much 

lower number of prey item groups in the 1997/98 diet samples. This could reflect 

differences in invertebrate diversity in the river between years, with 1997/98 having 

lower diversity. A similar lower number of prey item groups was found in mainland 
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cheek pouch samples (Faragher, Grant et al. 1979) which might suggest that the Plenty 

River had particularly high species diversity. Animals showed great overlap in 

dominance of food groups in 1997/98 and 2008/09 which suggests that the same prey 

items were important food within the Plenty between years.  

Platypus food consumption has been shown to vary with season, being highest in 

winter when energy requirements are assumed to be larger due to lower water 

temperatures (Krueger, Hunter et al. 1992; McLachlan-Troup 2007). It has also been 

shown to vary with the reproductive cycle, being highest during breeding season 

(Handasyde, McDonald et al. 2003; Holland and Jackson 2002). The 1997/98 cheek 

pouch samples were collected mainly during two seasons (winter and spring) whereas 

the 2008/09 samples were collected in spring and summer. The differences seen 

between the years could thus be a result of differences in consumption between seasons.  

Platypuses are known to forage in the ponds of the trout hatchery situated adjacent 

to the lower Plenty River and water race. It is not known what the invertebrate 

community of the ponds looks like, but it has been suggested that due to the high 

nutrient levels that would be present in the ponds because of the trout and the constant 

feeding of the fish by visitors there would be high abundances of soft-bodied worms 

such as oligochaete tubifex (Taylor, Mooney et al. 1991). Since water from the ponds 

enters the river at some locations, nutrients would most likely leak into the river and 

combined with nutrient runoff from adjacent crop fields and cattle farms it could 

possibly affect the invertebrate community composition of the river as well. This could 

in turn be affecting the diet composition of the Plenty River animals most likely 

reducing the invertebrate diversity. However as discussed before, being opportunistic 

feeders, platypuses might not be very affected by a change in diversity (Grant and 

Temple-Smith 2003).  

The South Esk River platypus seemed to have a different diet composition from 

the Plenty River platypus. The most important food items (Trichoptera, Coleoptera, 

Chironomids and Ephemeroptera) were all present in the diet but in different 

proportions compared to the Plenty River diet samples. In contrast to the 2008/09 Plenty 

River samples, caddis flies (Trichoptera) were the only dominant food group in the 
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South Esk diet. This could indicate that caddis flies were in high abundance during the 

South Esk River study, or that the South Esk platypuses were showing a preference for 

caddis flies. The South Esk River diet composition was, however, based on only four 

animals which is hardly representative of the population. The observed trends 

consequently need to be substantiated with further research. 

In conclusion, this study supports the prevailing hypothesis that platypuses are 

opportunistic foragers. Platypuses from all three studies had a variable diet composition 

with around 60 % similarity between most samples. This highly variable diet could be 

explained by the opportunistic nature of their foraging behaviour. If the platypus is not 

selective when foraging, the diet composition would become more variable both 

between individuals and in the same individual at different times. In support of this, the 

samples collected from the same animals on different trapping occasions in this study 

showed high variability between occasions. In addition, males and females showed the 

same variability in diet and did not seem to have differing diet compositions, further 

supporting the hypothesis of opportunistic foraging.  

 

3.5.6 Genetic relatedness in the Plenty River population 
 
There is not much knowledge about genetic relatedness between and within Tasmanian 

populations. This study suggests, based on genotyping and a population assignment test, 

that there might be a trend of lower catchment animals being more closely related to 

each other than to mid- or upper catchment animals. The individuals in the mid- and 

upper catchment also seemed to be separated genetically from each other. This would 

suggest that the platypuses in the different parts of the Plenty catchment are actually 

from different populations. Based on the low capture rate in the upper catchment and 

similarities in morphology between upper catchment and lower catchment individuals it 

was previously suggested that the animals captured in the mid- and upper catchment 

could be transient animals moving up the river from the lower catchment population. 

The population assignment test contradicts this and suggests that the upper and mid-

catchment individuals could be resident and breeding in those areas. In support of this, 
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it has been suggested that it is chiefly the resident platypuses in a population which 

breed and contribute to the gene pool (Gemmell, Grant et al. 1992). Large genetic 

differences have been found in comparisons between other platypus populations, 

suggesting that there could be many differences within populations as well (Gemmell, 

Grant et al. 1992). The differences seen in the Plenty animals could thus also be a result 

of high variability within the same population. The sample size in the present study was, 

however, very low and caution needs to be taken when interpreting the results.  

The DNA samples collected from Plenty River animals had very low contents of 

DNA. Only a third of the samples could be used, and even those had DNA 

concentrations below optimum for normal PCR amplification and genotyping. This was 

most likely attributable to the sampling techniques. The use of buccal swabs to retrieve 

DNA is not common practice in platypus research but has been previously used 

successfully in echidna research (Nicol pers. comm.). It is a non-invasive procedure 

compared to the techniques often used to obtain platypus DNA such as toe skin snips or 

blood sampling (Gemmell et al 1992, Gust pers. comm.). Due to the platypuses cheek 

pouches, any DNA samples taken from the inside of the bill risks being contaminated 

by food. This was clearly seen in some of the collected DNA samples with invertebrate 

parts being present in the samples and this caused problems during extraction, 

purification and genotyping (Kolomyjec, pers. comm.). The food contamination could 

have inhibited the DNA amplification process through PCR because even though the 

microsatellite based PCR primers used are very species specific, there could have been 

co-extracted compounds present in the samples that acted as PCR inhibitors 

(Kolomyjec, pers. comm.). Another explanation could be that the contaminants actually 

accelerated breakdown of the DNA or that the DNA was binding to compounds in the 

food material which prevented extraction (Kolomyjec pers. comm.). Other similar 

techniques of DNA sampling such as swabbing on the outside of the bill, under the 

tongue or in the cloacae as has been done in echidna research (Nicol pers. comm.) could 

be tested to see if non-invasive sampling is possible to obtain sufficient DNA for 

platypus genetic research. 
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4. General discussion  
 
The Plenty River platypus in a wider context 
 
 
The aims of this study were to investigate the distribution and individual characteristics 

of platypuses and to describe habitat characteristics associated with platypus occurrence 

within a catchment in southeast Tasmania. This population was compared to a second 

Tasmanian population in northern Tasmania to investigate between-catchment 

characteristics. It was found that the Plenty River platypus has several features in 

common with other platypus populations. Similarly to a number of other populations on 

the mainland and in Tasmania (Goldney 1995b; Lunney, Grant et al. 1998; Otley 2000; 

Turnbull 1998) it shows a distribution pattern of higher occurrence in lower parts of the 

catchment compared to mid- and upper parts of the catchment. A number of factors are 

likely to contribute to this distribution pattern seemingly common across catchments, 

but it is in all likelihood governed mainly by the distribution of food and burrowing 

resources, which in many cases are more abundant in the lower parts of catchments.  

In the lower Plenty River, platypuses occurred and foraged in different types of 

habitats, a large river with features similar to optimal habitat described in the literature, 

and a manmade small water race with few optimal features. The additional foraging 

resource provided by the adjacent trout hatchery is likely to have made it possible for 

platypuses to occur in high numbers at this location. These observations, and the 

presence of platypus in a forestry area of the upper catchment, further support the 

growing evidence that platypus show tolerance to disturbance and are able to occur in 

many areas affected by anthropogenic activities (Grant 1991; Grant 1992c; Lunney, 

Grant et al. 2004; Lunney, Grant et al. 1998; Rohweder and Baverstock 1999; Scott and 

Grant 1997; Serena, Thomas et al. 1998; Turnbull 1998). The presence in such areas is, 

however, also cause for concern since there are few long term population and 

distribution studies investigating if or how the populations have been affected in such 

areas. Due to the short term data set in the Plenty River it is difficult to know whether 

the population has been affected by habitat degradation. 
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The Plenty platypus is morphologically similar to other Tasmanian populations, being 

within, but at the lower end of, the size range. According to the observed trend in 

Tasmania (Connolly and Obendorf 1998) the platypus is also larger in size than its 

mainland equivalent. It displays patterns of high diurnal activity and extensive 

movement on land, a behaviour seemingly only shared by Tasmanian populations. High 

diurnal activity has previously been suggested to be a catchment-specific trait in areas 

of low human presence (Otley 1996). The fact that the Plenty platypuses are active 

during the day at the Salmon Ponds hatchery which has very frequent human activity 

contradicts this. High diurnal activity could also be a particular trait of the Tasmanian 

platypus because it has evolved without predators such as the dingo (Canis lupus dingo) 

and the European red fox (Vulpes vulpes), which are present on the mainland (Munks 

and Nicol 1999; Serena 1994). Potential threats of predation have, however, been 

present in Tasmania continuously from the Tasmanian devil (Sarcophilus harrisii) and, 

until quite recently, the Thylacine (Thylacinus cynocephalus).  Munday et al. (1998) 

reported on one occasion of devil predation on platypus. Birds of prey have also been 

shown to be potential predators (Munday, Whittington et al. 1998; Rakick, Rakick et al. 

2001; Taylor, Mooney et al. 1991) along with domestic animals such as dogs and cats 

(Munday, Whittington et al. 1998; Munks and Nicol 1999; Australian Platypus 

Conservancy 2008).  Cats were observed to occur in all parts of the Plenty River 

catchment and Tasmanian devils were observed in the upper catchment showing that 

potential predators were present in the area, but to what extent they occur is not known. 

The short term nature of platypus study in Tasmania means that the evolutionary 

significance of the characteristics present in the Plenty River platypus population can 

not yet be fully understood. It is possible that the characteristics observed to occur today 

are more recently evolved traits. Potential behavioural responses to the recent 

introduction of red foxes to the state (DPIW 2008) could further elucidate whether 

platypus activity patterns are related to predation risks (Munks and Nicol 1999).  

The Plenty platypus shows a diet composition similar to that of other populations, 

with the most important prey items (Trichoptera and Coleoptera) being the same across 

all existing studies on the mainland and in Tasmania (Bethge 2002; Faragher, Grant et 
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al. 1979; Grant 1982). This study also shows that platypuses can have some variation in 

diet composition both temporally within a catchment and spatially when compared to 

other catchments. This is one of very few studies showing that small fish is part of 

platypus diet. The findings seemingly support the hypothesis that the platypus is an 

opportunistic feeder, yet an investigation into the in-stream invertebrate community 

composition of the Plenty River catchment is necessary to corroborate these results. 

There is evidently a resident platypus population in the lower Plenty River 

catchment, and there have been no signs of the fungal disease Mucormycosis in the area 

despite its presence in some catchments in the northern parts of Tasmania. This could 

indicate that the population is in fairly good condition. However, as previously 

mentioned the Plenty River platypus has only been studied for two decades and it is thus 

difficult to say what the current status of the population is. Because of the difficulties in 

estimating abundances as demonstrated in this and other studies (Grant 1992b; 

Macgregor 2008) there are at present no effective methods for assessing within 

catchment status of populations. The main motivation in this study for attempting to 

obtain a population estimate was to emphasize the difficulties of estimating abundances 

in cryptic species like the platypus and to stress the importance of developing methods 

to obtain reliable population estimates for the conservation and management of such 

species. 

Many platypus population characteristics are shared across catchments and 

although only a few large scale between-catchment comparisons have been conducted, 

many studies attempt to have a comparative approach. In this study, platypus occurrence 

could not be related to particular habitat characteristics. However, a significant point is 

emphasized by the differences in characteristics within and between catchments and the 

preliminary genetic study, indicating that there could be genetically separate platypus 

populations within the Plenty River. When managing populations and applying 

conservation measures it is important to take into account not only variations between 

catchments, but perhaps even more so variation within catchments. Further research into 

within-catchment differences in relation to platypus distribution and genetic variability 

is needed to gain a better understanding of population dynamics to be able to predict 
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how populations might respond to disturbance from anthropogenic activities. Even 

though the platypus is considered a common species, the growing threat from the effects 

of climate change and the extensive ongoing modifications of Australian freshwater 

ecosystems make the development of preemptive management strategies vital for the 

conservation of this unique animal.  
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Appendix 1 – Runway activity of different species at the Salmon Ponds 
from camera trapping footage 
 
 
 

Species Number of recordings Time of day 

Brown rat/Black rat 534 19:00 – 06:00 

Platypus 29 20:00 – 06:00 

Water rat 16 01:00 – 06:00 

Brushtail possum 14 19:30 – 06:20 

Mallard 8 19:10 – 07:00 

Cat 7 19:40 – 06:15 

Bennett’s wallaby 3 21:00, 04:35, 06:10 

Passarine bird 3 14:40, 17:45, 18:05 

House mouse 2 23:30, 3:15 

Pademelon 2 23:10, 03:50 
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Appendix 2 – Platypus sighting survey 
Questionnaire 

- Platypus sightings in the Plenty River and its tributaries - 
 
1. Date of sighting/s (or approximate)……….../…………./…………………...... 
              
………../…………./……………………... 
 
2. Time of day of sighting/s ……………………………………………………... 
     
3. Sighting frequency (once/frequent)……………………………........................ 
 
4. Place of sighting/s 

Name of river/stream/wetland……………………………………………….. 
  

Surrounding habitat ………………………………………………………….. 
(bushland, plantation, pasture etc.) 
 
Nearest town/village…………………………………………………………... 
 
Other details (describe location in relation to landmarks such as roads, or provide GPS 
coordinates if possible) 
………………………………………………………………………………… 
 
………………………………………………………………………………… 

 
5. Details of sighting/s 

Number of animals……………………………………………………………. 
 
Duration of sighting…………………………………………………………… 
 
Platypus behaviour (swimming, feeding, walking etc.) 
 
………………………………………………………………………………….. 
 
.............................................................................................................................. 
 
Signs of diseased animal (e.g. with lesion/ulcers), if so when and where 
 
.............................................................................................................................. 

 
Please complete the questionnaire, put it in the addressed  

pre-paid reply envelope and post it 
 

OR 
 

e-mail it to: olssonr@postoffice.sandybay.utas.edu.au 
 

Questionnaire found electronically http://www.geocities.com/plathypus/index.htm 
 

(Postal address: Rachelle Olsson Herrin, School of Zoology,  
University of Tasmania, Private Bag 5, Hobart, Tasmania, Australia 7001) 

 
Thank you for your participation! 


