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INTRODUCTION
Animal ethics frameworks in  Australia (i.e. the process of 
a researcher submitting an application for their project to 
an AEC and that committee’s evaluation of the protocol) 
have been evolving over the last four decades. To date, 
this framework offers the best solution to manage the 
expectations of stakeholders who want the use of animals 
in research to be constrained, and researchers who pro-
pose to use animals. Judgment on appropriate use of ani-
mals is required by both the applicant and the AEC. In 
some cases, the process and guidelines are not always 
clearly defined; this situation can result in frustration and 
contention for people (including administrators) involved 
in animal research and teaching (Lunney 2012a, b). 

The laws, requirements and regulations that facilitate 
contemporary interactions with wildlife for researchers 
can initially prove difficult to navigate. This confusion is 
exacerbated by evolving ideas of animal welfare (especially 
for wildlife), plurality in animal ethics and often unstated 
commitments to different ethical positions, and a lack of 
specific guidelines for field- based wildlife research. Ani-
mal ethics frameworks in  Australia (and worldwide) were 
historically rooted in laboratory- based studies of common 
laboratory species, such as rats and mice, undertaken in 
controlled environments (Fischer 2019). Such studies 
commonly focus on modelling human disease, are gener-
ally limited in the species they use, and use quantifiable 
numbers of animals. Conversely, wildlife research often 

focuses on a range of target species or communities, is 
undertaken in the field and uses numbers of animals that 
frequently cannot be predefined, usually with the aim of 
conserving or managing those species (Soulsbury et  al. 
2020). For example, this aim is often the case for surveys 
of animals in a new area or before and after an impact, 
such as wildfire, logging, drought, flood or building of 
new infrastructure.

This chapter reviews key concepts and legislation rele-
vant to wildlife research in  Australia to help all parties 
see the opportunities and constraints of the process, 
including the need for researchers to define procedures 
before starting a project, rather than developing them in 
situ. This chapter defines how to navigate animal research 
regulations and requirements. Familiarity with them is 
necessary for researchers and AEC members.

ANIMAL ETHICS
The field of animal ethics is engaging, challenging and 
rewarding, raising questions around the need to conserve 
and manage wildlife, how to go about it, and how to evalu-
ate the often- competing needs and interests of the various 
parties (Fischer 2019). The Australian Code for the Care 
and Use of Animals for Scientific Purposes (the Code) 
defines ethics as ‘a framework in which actions can be 
considered as good or bad, right or wrong. Ethics is applied 
in the evaluation of what should or should not be done 
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tree hollows that they choose to use. Ongoing experimen-
tal research, monitoring and reporting are critical in 
assessing the effectiveness of conservation- focused nest- 
box programs.

Artificial cavities can be carved into logs, or con-
structed from timber or other materials, and erected on 
raised surfaces (Griffiths et  al. 2018; Figure  4.1). 

Hollows can also be carved into trees directly or exist-
ing cavities modified (Griffiths et  al. 2020b). Internal 
dimensions, thermal properties, and entrance size, ori-
entation and protection are of particular importance for 
attracting target species and creating suitable shelter 
conditions (Goldingay et al. 2015, 2020a). Box attrition 
from weathering and decomposition of boxes made 
from plywood or timber, and loss of boxes as growing 
trees engulf or break the fixings used to attach boxes, 
(Bender 2011; Lindenmayer et  al. 2009, 2016) can be 
problems. However, with regular maintenance nest 
boxes can remain available to wildlife for several dec-
ades (Goldingay et al. 2018; Griffiths et al. 2019). Recent 
efforts have tested various nest- box materials and 
designs to maximise longevity of the nest boxes, includ-
ing fire- resistant nest boxes made from aerated concrete 
for greater gliders (Petauroides volans) (Greening 
 Australia, pers. comm.).

It may take up to a year following installation for some 
species to start using artificial hollows (S. Petit, pers. 
comm.). Thus, researchers should be mindful of project 
time frames when planning to use nest boxes for popula-
tion monitoring or recovery projects. Additionally, as per 
their natural denning behaviour, many arboreal mammal 
species use multiple dens, including squirrel glider (Crane 
et  al. 2010), brush- tailed phascogale (Phascogale 
tapoatafa) (van der Ree et al. 2006) and black- footed tree- 
rat (Mesembriomys gouldii), brush- tailed rabbit- rat (Coni
lurus penicillatus) and northern brushtail possum 
(Trichosurus vulpecula arnhemensis) (Penton et al. 2020). 
Consequently, researchers should install sufficient boxes 
such that multiple nest boxes are available per individual, 
depending on the community context and the preferences 
of the targeted species.

Animal welfare considerations
Heat stress and thermoregulatory costs of artificial 

hollows

Artificial nest cavities generally experience more variable 
and extreme temperatures than tree hollows (Maziarz 
et  al. 2017; Strain et  al. 2021) and chainsaw- carved tree 
cavities (Griffiths et al. 2018). Temperature variation can 
cause a higher cumulative energy cost for species and 
high day- time temperatures can result in acute heat stress 
and dehydration (Flaquer et al. 2014; Rowland et al. 2017; 
Griffiths 2021). The dimensions, colour and material of 
artificial nest cavities can influence internal temperature 
and humidity profiles (Griffiths et al. 2017b; Larson et al. 
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Figure 4.1: Three types of artificial cavities. (a) A salvaged log 
hollow, capped top and bottom with recycled high- density 
polyethylene plastic and a 40 mm entrance hole designed for 
small marsupial gliders. (b) A chainsaw hollow carved into a live 
eucalypt, with a 65 mm entrance hole designed for eastern 
rosellas (Platycercus eximius). (c) A four- chamber Bat 
Conservation International ‘fissure- type’ bat box. Photos by 
Stephen Griffiths.
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type for their study. Bat call detection typically requires 
specialised devices. Personnel select a type appropriate to 
their objectives, budget, target species and environmental 
conditions. Considerations include robustness, recording 
quality,	size	(i.e.	larger	models	(~30 ×	20	×	5	cm)	to	units	
around the size of a matchbox are available), visibility, bat-
tery life, microphones (single or stereo), scheduling capa-
bilities, and capacity to record at the target species’ calling 
frequency. For example, frogs call from approximately 
< 200 Hz–4 kHz; birds mostly call between ~500 Hz and 
10 kHz (but can call from 0–20 kHz); and microbats echo-
locate from ~10 to 160  kHz. Ideally, personnel should 
determine the effective detection distance of their chosen 
device before deployment by, for example, playing 

recorded calls of the target species at staggered distances 
and confirming detection of these calls (Sugai et al. 2020). 
The variability of species’ calling intensity should be con-
sidered in multi- species analyses.

An appropriate sampling schedule should be con-
firmed before deployment. Longer recording schedules 
require greater battery life and fill data storage devices 
more quickly than shorter ones. Personnel should con-
sider under what conditions their species is most likely to 
be active and vocalise. For some species, it may be appro-
priate to record at certain times (e.g. night for calling 
frogs, sunrise and twilight for birds, during warmer 
weather for bats). Recording schedule and other program-
mable parameters should be noted. Batteries and data 

Figure 5.2: Example of a sonogram output from analysis of frog call data; the audio recognition software (in this case, Song Scope) 
has detected the target species’ (southern bell frog, Litoria raniformis) call. Photo by Helen P. Waudby.
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•	 site-	marking	equipment	(e.g.	flagging	tape	and	perma-
nent markers)

•	 hair	trap	and	accessories	(e.g.	PVC	pipes,	hair	funnel,	
stake,	 double-	sided	 tape,	VELCRO®,	 forceps,	 scissors	
and bait/lure container)

•	 bait	or	another	attractant
•	 pegs	or	wire	to	secure	the	hair	trap
•	 hair	 collection	 equipment	 (e.g.	 baking	 paper,	 paper	

bags or envelopes, plastic bags, sample jars, forceps 
and permanent marker)

•	 spare	batteries	for	electronic	equipment
•	 personal	 protective	 equipment	 (e.g.	 disposable	

gloves).

Maintenance of equipment includes the removal of all 
adhesive materials after the study has been completed, 
disinfecting the traps before reuse, thorough cleaning of 
bait holders and storage of equipment out of the weather 
and elements.

Specific qualifications, experience and training
Qualifications and experience required to undertake the 
procedure are minimal. Subsequent analyses of the col-
lected hairs (e.g. species identification and genetics) 
should be undertaken by trained and experienced 
personnel.

Workplace health and safety
A range of zoonoses may be contracted via hair traps that 
have been in contact with animals (e.g. hydatidosis, sar-
coptic mange, leptospirosis). Personnel handling hair traps 
should implement appropriate hygiene and protective 
measures, including wearing gloves and handwashing.

Alternative procedures
Hair traps are inherently low impact compared with 
many other survey techniques. Researchers should con-
sider if study questions will be reliably answered using 
hair traps or if they could be answered via other means. 
For example, remote monitoring equipment (e.g. wildlife 
monitoring cameras  – see ‘Camera trapping’ earlier in 
this chapter) could have less impact on non- target species 
and may suffice to answer research questions.

CONSERVATION DETECTION DOGS
Romane Cristescu, La Toya Jamieson, Naomi Hodgens and 
Nicholas Rutter

Target taxa
The procedures described in this GOP can apply to the 
detection of all free- living taxa, including terrestrial and 
aquatic species. The use of guardian dogs in conservation 
is covered in Chapter 11.

Context and scope
Detection dogs can be more accurate and efficient at find-
ing target species and survey results less biased than  
some alternative methods (Smith et  al. 2001; Cristescu  
et  al. 2015; Thompson et  al. 2020). For example, scat 
detection dogs are reported to show detection rates 5–20 
times greater than camera trapping in a tropical savanna  
landscape (for maned wolf, Chrysocyon brachyurus, 
puma, Puma concolor, giant anteater, Myrmecophaga 
 tridactyla, and giant armadillo, Priodontes maximus in 
Vynne et al. 2011). Detection dog surveys are also useful 
for detecting the presence of low- density species, such as 
northern (Dasyurus hallucatus) or spotted- tailed quolls 

a b

Figure 5.3: Example of a hair trap, including (a) side view of a hair funnel and (b) internal view of a hair funnel (bait is placed behind 
the metal grate and double- sided tape or a similar adhesive substance placed on the inside of the arch). Photos by Helen P. Waudby.
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(Thompson and Thompson 2007). Funnel traps consist 
of shade cloth stretched over a foldable sprung frame, 
which can be single-  or double- ended, although most 
have openings at both ends to increase likelihood of cap-
ture. A zippered opening allows removal of captured 
animals. Funnel traps vary in size, but their dimensions 
are	typically	~750 ×	180	×	180	mm	with	an	internal	fun-
nel entrance diameter of around 40 mm. Funnel traps are 
usually set  alongside drift net fencing when targeting 
ground- dwelling animals and may be installed with pit-
fall traps to capture species not targeted by pitfalls (Eyre 
et al. 2018).

Typically, cage traps are used for trapping larger dasy-
urids and rodents, possums, gliders, bandicoots, bilbies, 
bare- nosed wombats (Vombatus ursinus) in some 
instances (see Chapter 19 for specific considerations relat-
ing to wombats), small macropods, cats (Felis catus), red 
foxes (Vulpes vulpes), and medium-  to large- sized reptiles 
and mammals, including Tiliqua spp. Cage traps can be 
used to capture terrestrial animals or mounted to a tree to 
target arboreal mammals. Wire cage traps have either an 
internal treadle mechanism or a hook for attaching the 
bait. When either is touched, a mechanism that closes the 
door is released. Traps should be covered with shadecloth 
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Figure 7.1: (a) Funnel traps with shade covers positioned alongside drift net fencing. Photo by Terrestrial Ecosystems. (b) Soft- sided 
cage trap often used for wallaby capture. Photo by David Taggart. (c) Pitfall trap for capturing ground- dwelling fauna. Photo by 
Helen P. Waudby. (d) Aluminium box trap placed near vegetative shelter. Photo by Helen P. Waudby. (e) Arboreal pipe trap. Photo by 
James M. Turner. (f) Ground- based pipe trap for catching large dasyurids. Photo by David Hamilton.
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the pressure of the pole’s weight when raising it from the 
ground and should be avoided. An 8 mm diameter hole is 
drilled halfway up the protruding steel tubing and at the 
corresponding point at the base of the next pole section. 
An 8 mm bolt can then be inserted through the poles to 
join them and a wingnut allows rapid fastening by hand. 
The third pole has a steel hook with a 210 mm diameter 
and 5 mm thickness, permanently fastened to its end 
with two bolts. A pole in three sections allows possums to 
be accessed at three different heights and simplifies 
transport.

The net should be sufficiently large to minimise 
catcher error. The net should contain loose folds to allow 

it to stretch when a possum falls inside, softening the 
landing, and of a mesh size that allows claws and fingers 
to pass easily through and become entangled. Typically, 5 
mm anti- bird netting used to cover food plants works 
well. The net is strung along the lengths of two wooden 
poles (e.g. broom handles) using cable ties. When a pos-
sum falls in, this design allows the two sides of the net to 
be brought together quickly to prevent the animal from 
escaping. Other commercially sold nets may be available, 
but would probably need modification before their use as 
possum catchers; the use of camper’s hammocks (Lemos 
de Sá and Glander 1993) and blankets (Salas and Stephens 
2004) in catching falling animals has also been reported. 
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Figure 7.5: Pole with hook for the capture of arboreal mammals. The pole consists of (a) three aluminium sections, which are 
(c) interlocked with steel tubing and fastened with a wingnut and bolt. One section contains (c) a steel hook. Photograph (d) shows 
the pole, with two sections connected, being used to reach a tree branch. Photos by James M. Turner.
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animal’s body). A small amount of topical tissue adhesive 
can be applied to the puncture wound, if necessary, to 
reduce the risk of solidified VIE extruding from the ani-
mal’s body before it heals.

Alpha tags (Figure 8.4a) can be implanted either using 
the injector that can be purchased from the supplier or 
through an incision. Making a small incision first may be 
more efficient than using the injector to do so (as above) 

(Heard et al. 2008), with the injector then used solely to 
insert the tag through the incision. If doing so, personnel 
can make a small incision in the epidermis (i.e. around 
3 mm) with small surgical scissors or nail clippers over 
the underlying muscle. The tag should be inserted under 
the epidermis and through this incision using the injector 
supplied with the tags (Figure 8.4b). External manipula-
tion of the tag with blunt forceps may be required to 
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Figure 8.4: Example of VIA tag placement in a growling grass frog (Litoria raniformis). (a) Selection of VIA tag and placement in 
applicator. (b) Insertion of tag with the applicator. (c) Manipulation of the tag with tweezers. (d) Sealing of the wound with tissue 
adhesive. (e) Confirmation of the tag’s location and readability. Photos by Geoffrey Heard.
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Workplace health and safety
Potential disease hazards and other occupational health 
and safety issues are associated with the presence, care and 
use of animals in schools. Risk management of animal 
activities ensures the health, safety and wellbeing of stu-
dents, staff and others involved. If animals are kept on site, 
schools should develop a biosecurity plan to identify poten-
tial issues around animals and their water, bedding material 
and food being brought into the school, animal health man-
agement, treatment of pests and diseases, animal and stu-
dent hygiene, equipment hygiene, removal and treatment of 
wastes, fencing or caging design and maintenance, and staff 
and student training. Doing so provides an opportunity to 
educate students about biosecurity and help protect the 
school from the entry and spread of pests and diseases.

Alternative procedures
Direct use of animals may be unnecessary, particularly 
for primary and secondary students. For example, learn-
ing experiences might include classroom- linked field 
trips to zoos and aquariums or nature programs 

involving experiential learning outside of the classroom, 
and in nature parks or wildlife reserves rather than spe-
cific use of animals (Figure 10.1).
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magnetic repellents, while others have found that electric 
repellents are species- specific among sharks (see Hart 
and Collin 2015). Because the repellents act by overstimu-
lating the sensory system and inducing an escape 
response, it is likely that prolonged constant exposure 
could have animal welfare impacts. However, given that 
repellent fields are only active over relatively small dis-
tances, and in a typical use the animal is free to move 
away from the repellent device, any impacts, based on 
current knowledge, are expected to be minimal and 
transient.

General procedures
General principles for electric fences and netting

Energised wires can be added to existing fencing, installed 
temporarily (e.g. as night pens or to protect bee hives), or 
erected permanently in a stand- alone fashion. Electrified 
netting can be used to avert animals from certain spa-
tially fixed objects, such as fruit trees. Electric fences are 
effective and long lasting if well- constructed, and 
designed with the target species in mind. Construction 
faults are responsible for more failures than are mainte-
nance issues and wear and tear (Frank and Eklund 2017). 
If conditioned avoidance is achieved, animals will likely 
exhibit this response to any similar looking fence, par-
ticularly if salient warning cues (e.g. fladry) are added 
(Lance et  al. 2010). Solar- powered energisers can make 
use of electric fences in remote areas practical and afford-
able. However, electric fences are more effective, easier to 
erect and maintain, and have fewer unwanted costs when 
they are applied to small areas, pastures or herds (Durant 
et al. 2015; Smith et al. 2020c).

Many detailed guides are available for building and 
using electric fences for wildlife management, including 
Acorn and Dorrance (1994), Sowka (2013) and White and 
Hirons (2019). Broadly, key considerations relate to (1) the 
power supply (ensuring species- appropriate level of 
shocking power; stable grounding); (2) fence construction 
(avoid near- contact with other services (electricity, tele-
phone, water) and vegetation; ensuring fence is the appro-
priate height, depth and wire spacing for target and 
non- target species; increasing practicality and safety with 
gateways, warning signs and visibility aids); and (3) main-
tenance (set up an appropriate monitoring schedule; be 
aware of relevant legislation). Long and Robley (2004) 
provide a comprehensive guide for using electric fencing 
to exclude several species of introduced animals found in 
 Australia, including behavioural reactions, optimal fence 

heights, electrification, and spacing between electric 
wires.

General principles for animal- borne shock collars

The shock component of the collar is triggered when the 
collar or device comes in to proximity to either a radio- 
transmission device (such as buried transmission wire); 
via GPS, such that if a collared animal enters a zone 
predetermined by GPS points shock may occur; or is 
manually triggered via a handheld remote control when 
the animal is doing a specific behaviour (this requires 
someone monitoring the animal). Prior to a shock being 
delivered, usually a warning tone (or vibration) is ini-
tially emitted for 1 or 2 s. If the collared animal imme-
diately moves away or changes behaviour when only the 
warning has occurred the shock will not be delivered. 
However, if it remains in an area or does not change 
behaviour, the shock will be delivered, and the process 
is repeated as necessary up to a predetermined maxi-
mum. Maximal effectiveness and minimal welfare 
impact is achieved when the target animals form an 
association between the shock event and either the 
‘problem’ behaviour or the salient warning cues 
( Figure 11.3). While shock may still cause a temporary 
cessation of ‘problem’ behaviour, in the absence of such 
an association, no long- term (conditioned) avoidance is 
likely to occur.

Current iterations of shock collars are largely drawn 
from devices used in domestic dog applications. In turn, 
they have several immediate limitations in relation to 
wildlife application. The most important limitations 
relate to being able to regularly remove collars (i.e. to pre-
vent pressure sores developing where probes meet the 

Figure 11.3: As the collared animal approaches the exclusion 
(shock) zone boundary, it receives a series of warning cues 
(typically a vibration or tone) that intensify as it approaches the 
boundary. The shock is paired with the warning, and the latter 
thus becomes the stimulus it conditions to (e.g. respond to with 
avoidance). Illustration by Bradley Smith.
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water. If required, fish can be gently ‘swum’ manually 
through the water to wash oxygenated water over the 
gills until they regain equilibrium and swim off inde-
pendently. The presence of possible predators should be 
checked. Animals with life- threatening injuries (e.g. 
severe barotrauma or badly torn gills) may need to be 
euthanased.

Equipment and maintenance
Specific equipment depends on the method selected, but 
general equipment may include:

•	 data	 collection	 equipment	 (e.g.	 wet	 gloves,	 scales,	
rulers and fish measuring boards)

•	 appropriate	 research	 vessel	 to	 allow	 effective	
handling of animals (e.g. low sides to provide easy 

Table 13.7: Common procedures for sampling blood from teleosts and chondrichthyans. 

Adapted from Campbell (2015).

Method Species target Procedure Comments

Caudal 
puncture

Teleosts and 
chondrichthyans 
(Figure 13.1)

Gently insert the needle perpendicular to the body 
along the ventral midline, guiding the needle 
towards the vertebral body into the caudal vein that 
lies just below the vertebrae. A slight suction from 
the syringe will create enough pressure to get the 
blood flowing. To identify if the vein was reached, 
the needle will touch the vertebrae (feels like a 
‘click’), then back ~1 mm to position the needle 
right into the vein and slowly suction the syringe to 
extract the blood.
The suction pressure on the syringe should be 
gentle, as the vein may collapse and stop blood flow.

Chondrichthyan denticles provide a 
toughened barrier for the needle to go 
through, so areas closer to the fins 
(either ventral or anal) or just at the 
beginning of the cloaca may be more 
appropriate.
If possible, animals should be restrained 
ventral side up on a stable surface. This 
type of procedure can also be done 
laterally.

Caudal sinus 
and dorsal 
sinus 
puncture

Large size 
elasmobranchs 
(Figure 13.2)

Gently insert the needle perpendicular or slightly 
inclined to the body into the dorsal or caudal sinus.

In whale sharks, blood can also be 
obtained from the dorsal side of the 
pelvic fin, or on the dorsal side of the 
pectoral fin.

Cardiac 
puncture

Many teleosts 
and batoid 
species.
Cardiac 
puncture is used 
to obtain blood 
samples where it 
is difficult to do 
caudal puncture 
(Figure 13.3)

Gently insert the needle perpendicular to the ventral 
surface of the animal, in general the heart can be 
localised in the centre of an imaginary line between 
the anterior end of the pectoral fins. In some teleost 
species, the needle is inserted into the caudal margin 
of the operculum.

In many teleost species, blood can be 
drawn from the dorsal aorta, either by 
reaching the aorta through the animal’s 
mouth or along the body axis and 
posterior to the anus.
In many batoid species, blood can be 
drawn from the radial wing vessels. The 
mesopterygial vein provides quick 
vascular access located immediately 
ventrolateral to the metapterygium 
cartilage (Westmoreland et al. 2019).

Figure 13.1: Caudal puncture blood sampling of fusiform elasmobranchs. Image by Cynthia Awruch.


