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Freshwater biodiversity at high altitude: discovering what 
lives in our alpine streams
Richard Storey, NIWA, Richard.storey@niwa.co.nz (Article from NIWA, www.niwa.co.nz)

After 150 years of research, one might assume 
that we have a fairly complete picture of the 
invertebrate communities in New Zealand 
streams and rivers. However new research 
suggests that high altitude streams have 
distinctly different, poorly-known, biological 
communities.

A new classification system of New Zealand 
streams, called FWENZ (Freshwater 
Environments of New Zealand) was developed 
by NIWA in 2010, and separates New Zealand 
streams into 20 groups. Seven of these 
groups represent high-altitude streams that 
have almost no recorded data on macro-
invertebrates or fish. Surprisingly many of 
these streams occur along some of our most 
popular tramping tracks.

Filling this gap in our knowledge of high 
altitude stream communities is important 
for several reasons. First, we cannot protect 
New Zealand’s biodiversity if we do not know 
what is there. Second, a classification system 
is a valuable tool for management of streams 
and rivers. But classification systems rely on 
good data to produce sensible results, so if we 
want robust classification systems, we need 
to provide a complete data set. Third, while 
impacts of local human activities usually do 
not reach high-altitude ecosystems, climate 
change is increasingly affecting all parts 
of the biosphere, and there are growing 
concerns that alpine ecosystems in particular 
are threatened. We need “baseline” data on 
biological communities in order to predict 
or detect future impacts of climate change. 
Finally, there are many research questions in 
the fields of biogeography and the ecology of 
extreme environments that may be generated 
and/or answered by knowing more about our 
alpine aquatic fauna. 

So in March 2012, NIWA scientist Dr Richard 
Storey visited several areas of the Southern 
Alps, with field assistants from Department of 
Conservation, University of Canterbury and 
Environment Southland. The group collected 
benthic (bottom-dwelling) invertebrates from 
48 streams in seven poorly-described FWENZ 
groups, focusing on areas where FWENZ 
showed there was a concentration of these 
groups.

Glacial influence produces three groups in 
FWENZ, so the group began at the Cascade 
Saddle, near Wanaka, and followed the 
Dart River downstream to sample inflows 
from three different glaciers. They gained 
access to other steep, glacier-fed streams 
along the Milford Sound Road. Low summer 
temperatures produce several more FWENZ 
groups, so samples were collected along the 
top of the Routeburn Track, near Queenstown, 
and from a number of small headwater 
streams in the Eyre, Garvie and Takitimu 
Mountains in Southland.

“We were surprised by the high diversity of 
macro-invertebrates we found in these high-
altitude streams.” Says Dr Storey “Even streams 
that seemed to have nothing but stones, 
sand and water [photo 1] had a number of 
insect taxa. In total, among the first 33 sites 
we identified 112 invertebrate taxa, including 
three mayfly, 16 stonefly, 30 caddisfly and 36 
Diptera (true fly) taxa”. The actual diversity 
is undoubtedly higher than this, as some 
of these taxa could only be identified to 
genus level, and it is very likely that some 
genera contained several species. The actual 
species were also interesting, a number of the 
caddisflies are alpine specialists that are never 
found in lowland streams. 

mailto:Richard.storey@niwa.co.nz
http://www.niwa.co.nz
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From the President
Peter Fleming

Upgraded AWMS website

By now, I hope all members have had a chance to access 
the new-look, upgraded AWMS website.  Winning entries 
to our photo competitions grace the top of the front page 
and have a look at the Gallery; there might be one of your 
photos or even one of you. 

The new website comes with a package designed to 
improve membership records and services.  The credit 
card facility for payment will soon be functional; we are 
just waiting on formalisation with our provider.  Members 
will be able to ascertain their membership status and 
membership will commence or continue from date of 
payment. Members will automatically be reminded when 
their subs are due. There are a whole heap of other facilities 
that I haven’t had a chance to try yet. The Committee hopes 
that the website facilitates better networking between 
members and better promotes the objectives of the 
Society. 

There is a lot of work involved in setting up web sites for 
incorporated bodies such as ours and I appreciate the hard 
work Tarnya Cox, our Membership Secretary, and others 
have undertaken to improve the facilities and capacity of 
www.awms.org.au.  Tarnya will be running an introductory 
demonstration of the new website at the 26th annual 
AWMS Conference in Palmerston North.

Awards for AWMS members

The Caughley Travelling Fellowship was set up in honour 
of our past president and ecology giant, Graeme Caughley. 
It is open to ecologists and can be accessed through the 
Australian Academy of Science website http://www.science.
org.au/awards/travelling-fellowships.html  AWMS members 
Jim Hone, Andrea Byrom and Doug Armstrong were among 
the previous awardees and those who are interested should 
get their applications in by 31 August 2013. (We’ll expect an 
entertaining newsletter item telling the members of your 
travels and the knowledge and experiences you gained on 
your fellowship).

While on the subject of awards, AWMS has a number 
of awards that should appeal to wildlife management 
students from upper year undergraduates, honours 
students and postgraduates; Honours and Undergraduate 
Student Travel Subsidy, the Conference Travel Subsidy, the 
Best Student Presentation at the annual conference and the 
DW Cooper Student Thesis Award. 

Could academic supervisors, please inform their students of 
these benefits available to student members of AWMS? 

Details are on the website and, remember, the DW Cooper 
Award closes 31st July 2013. 

Affiliated Societies

The Society has affiliations with two overseas wildlife 
management organisations, the Southern African Wildlife 
Management Association and The Wildlife Society. Matt 
Hayward, our SAWMA Liaison Officer, has tendered his 
resignation because he has taken up an academic position 
in Wales. Vice President, Greg Baxter, who is also the 
TWS Liaison Officer, has stepped into the breach and he 
and I will be further investigating linkages with these 
organisations that benefit members. For example, it is 
possible that the southern African student who delivers the 
best presentation at the SAWMA Symposium in September 
will be sponsored by SAWMA to attend our conference in 
November. 

Conference matters

Our convenor of the 26th Annual Conference, Doug 
Armstrong, from Massey University, has preparations 
well under way. I urge members to get their abstracts 
planned and start thinking about nominations for the 
Practitioner’s Award (details on the website http://www.
awms.org.au/awards-we-grant ). Don’t forget to plan for 
the tours associated with the conference; these are always 
great social and learning events. You never know what 
collaborations will eventuate in the back of the tour bus.  

To better synchronise with the workloads of our academic 
members, the Committee has decided that the 27 Annual 
Conference is to be held in the week on 2-4 December 
2014, which is the more traditional time. 

Now we’ve “claimed the date”, the Committee is looking for 
a volunteer/ group who would like to convene the 2014 
conference somewhere in Australia, so get together with 
some colleagues and nominate your institution. A set of 
guidelines is available to help with preparations. 

Interested parties should contact Lyn Nelson our Secretary 
on: secretary@amws.org.au 

s u b m i t a n a b s t r ac t 
f o r aw m s 2013

c l i c k h e r e

http://www.awms.org.au
http://www.science
http://www
mailto:secretary@amws.org.au
http://www.onqconferences.com.au/events/awms2013/Callforabstracts.html
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A high-altitude stream near 
the head of the Dart River 
Valley, Aspiring National 
Park. Even in streams like 
this that appeared to be 
nothing but water flowing 
over bare rocks we found 
several species of aquatic 
invertebrates.

The Dart Glacier that 
feeds the Dart River, 
Aspiring National 
Park. Glacier-fed 
streams have a very 
distinct fauna that 
includes only the 
hardiest species.

Alpine stream 
at the top of the 
Routeburn Track, 
Fiordland. Vegetation 
surrounding streams 
provides an important 
food source for stream 
invertebrates. Tussock 
provides some food, 
but beech forest 
provides much more.

Map of the stream 
sites.

A particular highlight was a stonefly called Zelandobius 
edensis that had previously only been recorded from one 
site in north Canterbury but was found at a number of 
sites on this trip.

We were able to confirm that overall the invertebrate 
community was distinctly different to that in mid- or 
low-altitude streams. However, we could not find clear 
differences among most of the high-altitude FWENZ 
groups that we sampled. This suggests that perhaps 
FWENZ had struggled to produce realistic stream groups 
for high altitudes due to the lack of data.

We also looked at what habitat characteristics were 
most important in determining what species could live 
in different streams. The most important factor was 
the amount of organic matter (leaves and wood) in 
the streams. Most of the streams sampled were above 
the tree line, and some had very little vegetation at all 
in their catchments. Many aquatic invertebrates feed 
primarily on fragments of leaves and wood, so their 
abundance and diversity would be strongly limited by 
the poor food supply. The next most important factor 
was glacial influence. Both FWENZ and overseas studies 
of alpine streams have shown that glaciers produce a 
distinct invertebrate community. The extremely low 
temperatures (typically less than 1°C near the glacier 
mouth), high turbidity (which can clog the gills of 
invertebrates) and very unstable flows (due to cycles of 
freezing and thawing) create a very harsh environment 
that only a few invertebrate species can survive.

We were also curious whether the different mountain 
ranges had distinct invertebrate communities. 
Mountains can act like “islands” surrounded by a 
“sea” of lowlands, so potentially could have distinct 
communities just as real islands do. We found that 
the different ranges had different abundances 
of invertebrate species, but there were no clear 
differences in the presence or absence of species.

In conclusion, we were able to show that high altitude 
streams have an invertebrate fauna quite distinct from 
lowland streams, including some alpine specialists. 
Streams above the tree line and those below glaciers 
have the most distinctive fauna that includes only the 
hardiest species. These data will be useful for refining 
future classification systems for stream management 
and providing baseline data to predict or measure 
the effects of climate change. We also hope they will 
stimulate more research into the ecology of New 
Zealand alpine streams.

Freshwater biodiversity at high altitude: discovering what lives in our alpine streams (continued)

Continued from Page 1
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Dogs and plovers don’t mix
Dr Grainne Maguire, Manager of BirdLife Australia’s Beach-nesting Birds Program  
grainne.maguire@birdlife.org.au Article from http://birdlife.org.au 

Because Hooded Plovers live on some of our most popular 
ocean beaches, many beach-goers assume that the tiny 
birds can cope with the presence of crowds of people on 
the beach. Wrong! Hooded Plovers are especially sensitive 
to disturbance from even just a few people, and particularly 
from unleashed dogs. This is a problem in many areas, but 
nowhere is it worse than in Mornington Peninsula National 
Park because the region attracts so many visitors. BirdLife 
Australia has been advocating for a ban on dog access 
to the Park’s beaches as the only way to protect the local 
population of Hooded Plovers.

With an extensive network of over 1000 volunteers 
and supporters monitoring beaches all along Victoria’s 
coastline, BirdLife Australia’s Beach-nesting Birds Program 
is well placed to understand the birds’ plight. Some of the 
volunteers have been horrified to see Hooded Plover eggs 
crushed and chicks taken by unleashed dogs on the beach.

Despite this, the National Park’s custodian, Parks Victoria, 
has made only meagre changes to the dog restrictions on 
the Park’s beaches in a decision announced today. Only 
tiny sections of the beach will be protected, leaving long 
stretches of coastline open to access for dogs.

“This is a devastating decision for the Hooded Plovers,” said 
Dr Grainne Maguire, Manager of the Beach-nesting Birds 
Project. “These beaches are under such enormous human 
pressure and we need to address the severe threat that 
dog disturbance is posing to the birds on the Mornington 
Peninsula.”

While breeding success of the plovers has increased in 
other parts of the state, on the Mornington Peninsula it has 
declined alarmingly in recent years, due almost exclusively 
to high levels of disturbance from people walking their 
unleashed dogs. The plovers’ breeding results on the 
Mornington Peninsula are the state’s poorest.

“Without better controls over dog access to the beaches, 
particularly during the Hooded Plovers’ breeding season, the 
problem is likely to continue,” added Dr Maguire. “As they 
stand, the leashing regulations do not work. Only with a total 
ban in the breeding months and appropriate enforcement 
can we be sure that the birds will be safe to breed.”

“Despite Parks Victoria’s decision, the Mornington Peninsula 
will continue to attract Hooded Plovers form elsewhere in 
Victoria, but they will be doomed to further breeding failure,” 
Dr Maguire continued. “Our data shows that unless we 
reduce threats in this region, the birds are facing extinction 
in the next 25 years.”

“This is a tragic situation, especially considering the 
Peninsula has some of Victoria’s best and important habitat 
for Hooded Plovers.”

With so much of the beach left open to free-ranging dogs, 
Dr Maguire said that it essential that the State Government 
commit additional funds towards full-time enforcement 
officers during the Hooded Plover breeding season.

“This is the minimum required to ensure that dogs are kept 
on leads and away from breeding birds”.

PRACTITIONER’S 
YOU CAN WIN $2500?

This annual AWMS award  is aimed at field practitioners 
in the Australasian region who demonstrate excellence 
in the application of scientific wildlife management. Our 
society is strongly science focused and the committee 
wants to reward those who apply that science in the 
field, for positive wildlife management outcomes.  The 
details of the award are on the conference website. 

http://www.awms.org.au/awards-we-grant

One requirement is that the winner has to present their 
work at the conference.  If you are a field practitioner 
this is your chance to be formally recognized for 
excellence.  

APPLICATIONS CLOSE 31 AUGUST 2013.

BEST STUdENT PRESENTATION
At the annual AWMS conference all students can be 
judged in the ‘Best Student Presentation’.  Entry is not 
compulsory.

A panel of academic members judge each of the student 
presentations and the winner is decided against a set of 
criteria.

To be eligible students must be a member of AWMS 
and must be the senior author of their presentation.  All 
students meeting this criteria are entered automatically. 
Please inform one of the committee members if you don’t 
wish to enter.

The winning student receives three years 
membership to AWMS.

mailto:grainne.maguire@birdlife.org.au
http://birdlife.org.au
http://www.awms.org.au/awards-we-grant
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Theme: Wildlife Management and Water –  How muddied are the waters by a boom and bust system?OzTrack: new online software for the analysis of animal tracking data
Ross Dwyer, Post-doctoral Research Fellow in the School of Biology, University of Queensland

Animal telemetry is a powerful tool for wildlife biologists. 
Tracking devices such as VHF radio, GPS, ARGOS and light-
based geolocation (GLS) are used extensively to address 
ecological questions ¬- from animal movement and resource 
selection, to predator-prey interactions and survival rates. 

Reductions in the cost, mass and size of tracking devices 
have increased their uptake and usage by wildlife biologists. 
Furthermore, improvements in battery life and advances 
in automated data collection are increasing the volume of 
data available from a single tag deployment. Thanks to these 
advances, hundreds (and often thousands) of geographical 
locations per animal per day are now possible; however, it 
can be a challenging task to efficiently handle such large 
quantities of data. 

OzTrack is a new online tool developed to assist the 
Australasian animal tracking community with the 
management, visualisation, analysis, and distribution of their 
telemetry data. OzTrack provides basic functions for all steps 
of analysing animal location data - including database and 
GIS functionality, and tools to examine movement rates, 
home range size and habitat use. Furthermore, OzTrack 
is freely available online and does not require expensive 
Geographic Information System (GIS) software licences and/
or programming skills which are usually necessary to analyse 
animal tracking data effectively. 

Users can freely register an account on the OzTrack site 
(http://oztrack.org/) and create projects that describe their 
animal tracking research (e.g. species, location, tracking 
device, publications). Animal location data can then be 
uploaded to each project for visualisation and analyses. 
OzTrack allows users to quickly search and retrieve data 
within their project(s) securely via the Internet. Once 
uploaded, routinely complex tasks (e.g. calculation of track 
length, location frequency and track animations) can be 
accomplished in seconds.

To support the efficient analysis and management of 
animal tracking data, OzTrack is highly flexible in managing 
local spatial reference systems and global time zones 
(Coordinated Universal Time versus local time). This means 
that no matter where in the world the study was conducted 
or where the animals travel, the software has the flexibility 
to ensure all formats are supported and distance and area 
calculations are precise.

All data analyses, including home range calculations and 
data filters, are carried out in OzTrack in the R programming 
environment (http://www.r-project.org/). 

R has become the software of choice for many research 
scientists, but few on-the-ground ecologists have the time 
to learn how to code in this often complex programming 
language. OzTrack provides an easy-to-use graphical user 
interface (GUI) where the power of R is effectively plugged in 
‘under the hood’. This provides OzTrack users with access to 
tools common in the analysis of animal tracking data using 
contributed R packages (e.g. adehabitat, trip) and OzTrack’s 
own customised R functions. Home range tools such as MCP, 
bivariate kernel, Brownian Bridge, and speed and location 
quality filters are now accessible with the click of a button. 
The results of each analysis are displayed immediately 
onscreen and/or overlaid on satellite imagery. They can 
also be exported for further examination in Microsoft Excel, 
Google Earth or GIS software. 

To understand the movements of animals, it is essential to 
know how individuals are interacting with the surrounding 
environment. In OzTrack, users can overlay their tracking 
data on a range of georeferenced base layers (Google and 
OpenStreetMap) and environmental datasets obtained 
from online geospatial repositories. For the terrestrial 
ecosystem, elevation, dynamic land cover, vegetation class, 
fire frequency and terrestrial biogeographic regional layers 
are available. For the marine environment, information 
on bathymetry, sea surface temperature, salinity, marine 
biogeographic regions and Marine Protected Areas are 
provided. These tools enable OzTrack users to quickly overlay 
animal locations on environmental layers to help understand 
the environment in which their tagged animals inhabit. 
OzTrack also provides a link to archival datasets related to 
their study species, study period and study site through 
the Atlas of Living Australia (ALA) and Terrestrial Ecosystem 
Research Network (TERN) Web portals. This means that 
tracking data may be further linked with species presence 
and abundance data from other studies relevant to the 
project. 

conference travel subsidy
AWMS encourages and supports student 
participation at the annual conference.  To 
enable students to present at the annual AWMS 
conference, the Committee provides a travel 
subsidy for AWMS student members. To be 
eligible for a travel subsidy, students must have 
approval of their supervisor and present a talk at 
the annual conference.  Click here to read more ....

http://oztrack.org/
http://www.r-project.org/
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Tracking animals is often logistically challenging and 
a large team may be involved in the capture and 
tracking process. OzTrack therefore offers a secure 
multi-user environment, whereby several users can 
be granted permission by the project owner to access 
data simultaneously. The sharing of the tracking data 
with the scientific community and general public 
can also be important in raising funds, promoting 
management decisions and increasing awareness of 
local conservation issues. 

On creation of an OzTrack project, data owners can 
make their data available directly (i.e. open access); 
alternatively, if they still intend on publishing from 
these data, they are offered an embargo period of up to 
3 years (i.e. delayed open access) after which the data 
becomes publically available. Once the data becomes 
visible, users can restrict what the data may be used 
for under a series of legally binding Creative Commons 
licencing agreements. This gives the project owner 
complete control over how the data can be used and 
will help foster collaboration within the animal tracking 
community.

In summary, wildlife managers seeking to use telemetry 
have previously needed to become experts in data 
management, GIS, programming and spatial statistics 
in order to understand the movements of their study 
species. In this article we introduce OzTrack, a new 
online tool that centralises the archiving, visualisation, 
editing, analysis and dissemination processes into a 
free and easy-to-use platform. Our hope is that this 
tool will allow wildlife managers to free up more time 
and resources from the data management and analysis 
stage, and allow the focus to switch towards addressing 
the ecological question at hand.

Acknowledgements
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at the School of Information Technology and Electrical 
Engineering (ITEE), Hamish Campbell and Craig Franklin 
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at UQ and Matthew Watts from the Environmental 
Decisions Group at UQ.

OzTrack is a NeCTAR-funded collaboration between The 
University of Queensland’s School of Biological Sciences 
and the School of ITEE eResearch Lab. For more 
information about OzTrack, or to upload your animal 
tracking data, visit our website at http://oztrack.org/.

OzTrack: new online software for the analysis of animal tracking data (continued)

GPS tracks of two southern cassowaries (Casuarius casuarius) fitted with GPS transmitters.  
Image shows how geographical locations and animal tracks are visualised within OzTrack.

Home range kernels (95%, 75% and 50%) of two southern cassowaries (Casuarius casuarius) 
fitted with GPS transmitters. Summary data and home range size are shown in the left panel.

Visualisation in Google earth of home range kernels (95%, 75% and 50%) and track animations 
of two southern cassowaries (Casuarius casuarius) fitted with GPS transmitters. 

http://oztrack.org/
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Australasian Wildlife Management Society Annual Conference

www.awms.org.au
SUBMIT YOUR ABSTRACT NOW - HERE

Interested in sponsorship?  Please contact awms@onqconferences.com.au or tel +61 2 6288 3998

AWMS 2013

sAVE THE DATE
20-22 November 2013

Massey University
Palmerston North, New Zealand

THEME: Advances in Reintroduction of Australasian Fauna 1993-2013
Convenor:  Doug Armstrong - D.P.Armstrong@massey.ac.nz

In 1993, Healesville Sanctuary in Victoria hosted a highly successful conference on “Reintroduction biology of 
Australian and New Zealand fauna”, leading to the book of the same name edited by Melody Serena.  It is therefore 
timely to review the many innovations and research advances that have been made over the last 20 years, and 
discuss future challenges and directions.  Presentations that report such advances are particularly sought, as well as 
advances in any aspect of wildlife management. The Call for Abstracts will be made available in May.

Massey University is a major centre for wildlife research, combining a large group of wildlife ecologists and wildlife 
veterinarians.  The beautiful Palmerson North campus is by the Manawatu River at the foothills of the Tararua 
Ranges, 2-hour drive north of Wellington.  It is a 30 min drive from the Ramsar-listed Manawatu estuary, a key 
habitat for wading birds, and about 1-hour drive from the National Wildlife Centre at Mt Bruce and the predator-
fenced Bushy Park Sanctuary near Whanganui.  

mailto:D.P.Armstrong@massey.ac.nz
mailto:awms@onqconferences.com.au
http://www.awms.org.au
http://www.onqconferences.com.au/events/awms2013/Callforabstracts.html
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Continued on page 9

Naiveté, ecological novelty and native status: mammalian predators 
and prey in Australia 
Alexandra JR Carthey, School of Biological Sciences, University of Sydney, alex.carthey@sydney.edu.au

Alien predators have devastating 
impacts on native prey in invaded 
ecosystems worldwide, a fact 
commonly attributed to ecological 
naiveté or the failure of native prey 
to defend themselves against a novel 
predator due to a lack of experience. 
Despite this, few studies have 
convincingly demonstrated naiveté 
in native prey. Ecological naiveté is of 
particular relevance in Australia, where 
eighteen endemic mammal species 
have become extinct, and many more 
are in decline, since the introduction 
of alien placental dogs (Canis lupus 
dingo and Canis lupus familiaris), red 
foxes (Vulpes vulpes) and feral cats (Felis 
catus). The role that naiveté might 
play in the vulnerability of Australia’s 
native mammal species to these 
alien predators remains unresolved. 
More generally, the naiveté of native 
species towards novel enemies in all 
types of antagonistic interactions is an 
important predictor of the outcomes of 
future introductions and conservation 
efforts in invaded ecosystems. 

My PhD research, which I completed at 
the end of 2012 under the supervision 
of A/Prof Peter Banks, looked at naiveté 
in interactions between native and 
alien predators and prey in Australia. I 
used a combination of approaches that 
included literature review, community 
survey of bandicoot visitation to 
back yards, field experiments using 
giving-up densities and concurrent 
behavioural analysis of remote-sensing 
camera footage for wild populations 
of bush (Rattus fuscipes) and black (R. 
rattus) rats, and a chemical analysis of 
faecal, urinary and body odours from 
a range of placental and eutherian 
Australian mammalian predators. I also 
looked briefly at the potential role that 
infection with Toxoplasma gondii might 
play in naiveté towards feral cats.

This mix of theoretical, experimental 
and chemical approaches was chosen 
to investigate naiveté in Australian 
predator-prey interactions and its 
implications for the persistence of 
native prey. I began by reviewing 
classic predator-prey theory to show 
how alien species disrupt predator-
prey interactions at every stage of the 
predation sequence, from detection, to 
capture, and escape or consumption. 
Rather than adopting the long-held 
view of naiveté as an all-or-nothing 
status, I expanded upon and argued 
the recent theory that naiveté is best 
viewed as a process through which 
native prey can progress towards 
predator wariness (Banks and Dickman 
2007). This literature review is currently 
under consideration for publication in 
Biological Reviews.

Using a broad-scale survey approach, 
I then demonstrated that native 
vulnerable marsupial bandicoots 
recognise and avoid pet dogs, but 
not cats, when choosing where to 
forage. I attributed this finding to the 
approximately 4000 years’ experience 
that bandicoots have with dingoes, 
which are very closely related to dogs. 
I extended this line of reasoning to 
argue that naiveté of local native prey 
provides an objective criterion for 
determining the native status of an 
introduced predator with a long history 
in a particular ecosystem. This work is 
published in PLoS ONE (Carthey and 
Banks 2012), and garnered significant 
media attention including interviews 
for Radio National and ABC Science 
online.

I then developed a two-pronged 
experimental approach to test for 
naiveté in small to medium size 
free-living mammals, by combining 
giving-up density (GUD; Brown 1988) 
methodology with remote-sensing 

night vision cameras to enable direct 
observation of behavioural changes 
in response to predator odours. 
Giving-up densities use food rewards 
in an inedible matrix to measure 
perceived risk (amongst other things) 
at a foraging patch, such that foragers 
will ‘give up’ sooner and leave more 
food behind in the patch when they 
feel more apprehensive. Despite the 
prevalent use of scats or urine to 
represent risk in previous studies of 
olfactory predator recognition, I used 
‘whole animal’ body odour because it 
represents imminent danger through 
proximity or likely revisitation of the 
predator at a den site or resting place. 
GUDs revealed that native bush rats 
recognise and respond strongly to 
dog odour (leaving more food behind 
in patches with dog odour than 
controls), while subtle changes in 
behaviour detected by the analysis of 
camera footage showed that they also 
increased vigilance in the presence 
of cat, fox and native quoll (Dasyurus 
maculatus) odour. 

Alex Carthey (photo - Tim Ralph)
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In contrast, repeating the same 
experiment with alien black rats 
showed that black rats sniffed alien 
predator odours much more than they 
did controls or native quoll odour, 
but did not respond with increased 
GUDs or vigilance. I interpreted these 
results as suggesting that highly 
successful invasive species may exhibit 
a behavioural invasion syndrome that 
makes them bolder to forage under 
predation risk and potentially more 
aggressive (e.g. Chapple et al. 2012).

Native bush rats left low GUDs in 
the presence of cat odour. Rats are 
an intermediate host of the parasite 
Toxoplasma gondii, which has been 
shown to reduce risk aversion and 
increase attraction to cat odours in 
rats (increasing their vulnerability 
to cat predation so that T. gondii 
can return to its definitive host; 
Berdoy et al. 2000). Therefore, I 
tested for the presence of T. gondii 
in the same population of bush rats. 
Seroprevalence of immune response 
to T. gondii was found to be relatively 
low (at 4.10 %), but the role of 
parasites and pathogens in increasing 
vulnerability of native species to alien 
predators deserves further research 
attention. This is because they may 
effectively ‘override’ the native species’ 
preadaptations or any progress 
towards predator wariness due to 
learning or adaptation.

Finally, I used solid phase micro-
extraction and gas chromatography-
mass spectrometry (SPME GC-MS), 
to reveal significant differences 
in the chemical composition of 
scats, urine and body odours from 
marsupial and placental predators. 
The odours of individual predator 
species also differed from one another 
with the following exceptions: 
the compositions of placental 
body odours overlapped, and the 
scats, urine and body odours of 
dingoes and dogs were chemically 
indistinguishable. 

If differentiation of social cues has 
been a major cause of vertebrate 
evolutionary divergence, the 
importance of olfaction in social 
communication between mammals 
predicts that this difference between 
species and higher taxonomic groups 
should occur (Boughman 2002). The 
chemical similarity of dog and dingo 
odour confirms that these two closely 
related predators probably smell very 
similar when encountered by native 
prey, and supports the conclusion 
that native prey species recognise 
and respond to dogs due to their 
considerable experience with dingoes.  
I presented this work at the 2012 
AWMS conference in Adelaide, and 
was runner-up for the Best Student 
Talk Award.

In Australia, where native mammalian 
predators are almost exclusively 
marsupial and alien predators 
eutherian, differences in odour cues 
of these two taxonomic groups may 
have resulted in native prey failing 
to recognise foxes and cats when 
they first arrived. This probably 
played a very important role in 
Australia’s recent mammal extinctions. 
Nevertheless, it is clear from this 
research that native species that 
survive today - including bush rats and 
bandicoots - are no longer entirely 
naïve towards introduced predators. 
Whether this is due to preadaptations 
or experience, it has positive 
implications for their persistence.

Future aspirations
Having recently received positive 
examination results for my thesis, I am 
now looking forward to graduating 
at the end of the year, and adding 
the longed-for ‘Dr’ to the front of 
my name! I am also applying for 
fellowships whilst taking on short-
term work for the NSW National 
Parks and Wildlife Service, as well as 
teaching and small research jobs at 
Sydney and Macquarie Universities. 

I hope to be researching the impacts 
of invasive cane toads on learning 
and adaptation in native freshwater 
fishes with A/Prof Culum Brown at 
Macquarie University in 2014.
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Look! Students and post grads

 (Photo by Jason Wishart)

Cash & Kudos available.
If you have recently submitted your thesis or plan to soon, you are in the running for 
the AWMS DW Cooper Student Thesis Award. The winner receives a cash and member 
benefits prize, and, of course, the kudos of having your thesis judged the best for the year 
by a panel of esteemed judges.

Details on the conditions and an application form are on the AWMS website:  
http://www.awms.org.au/pages/noticeboard.html

SAVE THE dATE FOR 2014
To better synchronise with the workloads of our academic members, the AWMS 
Committee has decided that the 27 Annual Conference is to be held in the week on 2-4 
December 2014.

The Committee is looking for a volunteer/ group who would like to convene the 2014 
conference somewhere in Australia.  

Get together with some colleagues and nominate your institution. A set of guidelines is 
available to help with preparations. 

Interested parties should contact Lyn Nelson our Secretary on: secretary@amws.org.au 

http://www.awms.org.au/pages/noticeboard.html
mailto:secretary@amws.org.au

