
Index
ABBBS see Australian Bird and Bat Banding 

Scheme
Aboriginal peoples see Indigenous 

Australians
acclimation of fishes  280–2
acoustic monitoring  69, 75–80, 125, 307, 

309–10, 467, 536
animal treatment, withdrawal, euthanasia  

79
considerations for bats  78
considerations for birds  78
considerations for frogs  78
equipment and maintenance  79
qualifications, experience and training  

79–80
welfare considerations  76
workplace safety  80

acoustic tagging and monitoring (marine and 
freshwater mammals)  75, 522, 526

acoustic transmitters  251–2, 272, 470, 473, 
521, 529, 531, 536, 538, 549

aerial surveys  96–106, see also drones; 
helicopters; fixed-wing aircraft; visual 
observations, counts and searches of 
birds; visual observations of marine 
mammals and reptiles

aerial telemetry  98–9
alpha tags see visible implants for marking 

reptiles and amphibians
aluminium box traps  108–19
amphibians see frogs and toads
anaesthesia  360–4

animal treatment, withdrawal, euthanasia  
362

dosage calculation  362
drug selection  361
equipment and maintenance  363
general procedures  361–2
inhalational (gaseous)  362
route of administration  361
qualifications, experience and training  

363
welfare considerations  360–1
workplace safety  363

analgesia and antibiotics  368–70
animal treatment, withdrawal, euthanasia  

369
equipment and maintenance  369
general procedures  368–9
qualifications, experience and training  

369
welfare considerations  368
workplace safety  369–70

animal-borne shock collars  224–5
animal ethics committees (AEC)  6, 19–27

adverse events  27
amendments  26
applications  7, 22–5
approvals  6, 7, 13, 15, 26, 34, 51, 75, 201, 

205, 234, 465, 469, 506

competencies  16
death as an endpoint  13
experimental design  13–14
framework  4–5, 19
general guidelines  4–5, 7, 15, 19, 20, 62, 

219, 319, 363
introduced species  2, 15, 30, 292
member categories  6, 20–2
publications  13, see also ARRIVE 

guidelines; ARROW; HARRP
qualifications  14, 20–1
reporting  26–7
research ethics legislation  4–8
statistical design  7–14, 21–2
terms of reference  19–20
transparency  16, 20, 23–4, 32, 34
veterinary assistance  22

Australian Code for the Care and Use of 
Animals for Scientific Purposes  4, 5–6, 7, 
15, 16, 19–23, 33, see also the Code
invertebrates  513
permits  7–10
policies and codes of practice  7
use of animals  4–8, 13–16, 19, 21, 29–30, 

34, 37
animal signs and traces see visual signs and 

traces
animal welfare  2–3, 4–6, 9, 11–17, 19–27, 

29–37, 40–1, 378–9, 381, 409, 414, 425, 429, 
433, 439, 441, 448, 451–2, 463, 465, 472, 
483, 499, 502, 506, 513, 516, 531, 536, 548, 
569, 572, 602

antibiotics  368–70
arboreal pipe traps  109–10, 119, 463
archival loggers/transmitters  272–3, 277, 522, 

524, 533, 549, 552, 556, 571
ARRIVE guidelines  11, 13
ARROW  13
arthropods see crustaceans
Australian bat lyssavirus  125, 363, 374, 444, 448
Australian Bird and Bat Banding Scheme 

(ABBBS)  124, 317–18, 323, 331, 335, 338, 
341, 343, 345–9, 351, 353–4, 441, 447, 586, 
595, 613

Australian Code for the Care and Use of 
Animals for Scientific Purposes, see also 
animal ethics committees, research ethics 
legislation
replacement, reduction and refinement  7, 

11–13, 36
aversive conditioning see aversive odours and 

chemicals; disruptive stimuli; electric 
stimuli (fences, collars shields); guardian 
animals

aversive odours and chemicals  220–4
animal treatment, withdrawal, euthanasia  

222–3
equipment and maintenance  223
general procedures  222
qualifications, experience and training  223

welfare considerations  220–2
workplace safety  223–4

baited remote underwater video stations 
(BRUVs)  235, 270–1, 280, 308, 487, 491, 
536

bal-chatri traps  332, 334–6, 597
ballistics  364, 365, 468
bandicoots  32, 45, 51, 62, 63, 66, 85, 404–7, 

429, 565
anaesthesia  407
biology and behaviour  405
blood collection  372, 407
capture and handling  108–9, 405–7
characteristics  404–5
euthanasia  407
infectious pathogens  407
marking  150–1, 153, 158, 160, 169–70
tracking  191–4

banding, see also Australian Bird and Bat 
Banding Scheme (ABBBS)
for bats  441, 447
for birds see tagging birds (individual and 

cohort)
barotrauma  258–62, 269, 521, 524, 526, 531, 

536
bats (mega)  14–15, 57, 59, 100, 105, 112, 215, 

437, 445–9, 593
acoustic recording  75–7
anaesthesia  447
biology and behaviour  447
blood collection  447
capture and handling  108, 119–25, 446–7
characteristics  445
euthanasia  447
infectious pathogens  125, 363, 374, 378, 

447–8
marking  150, 153, 168
tracking  185

bats (micro)  14, 32, 57, 59–61, 105, 215, 
437–44, 593
acoustic recording  75–8, 84
anaesthesia  444
biology and behaviour  438
blood collection  372, 444
capture and handling  108, 119–25, 

438–43
characteristics  437–8
euthanasia  444
infectious pathogens  125, 363, 374, 378, 

444
marking  150–1, 153, 160, 168, 441–2
tracking  185, 191–4

beak grab technique for birds  329–30
belts and harnesses  180, 190–1, 194, 348, 

351–3, 596, see also telemetry devices 
attached with belts and harnesses; 
telemetry of marine mammals and 
reptiles

bilbies  45, 63, 66, 85, 404–7

Wildlife Research in Australia, Bradley P. Smith, Helen P. Waudby, Corinne Alberthsen, Jordan O. Hampton, CSIRO Publishing 2022

© The Authors 2022. All rights reserved. 
publish.csiro.au



Index 619

anaesthesia  407
biology and behaviour  405
blood collection  372, 407
capture and handling  108–9, 405–7
characteristics  404–5
euthanasia  407
infectious pathogens  407
marking  150–1, 153, 158
tracking  192

biological sampling (lethal) marine fishes 
(teleosts) and chondrichthyans  262–6
equipment and maintenance  265
euthanasia of teleosts at sea with 

chemicals  263–4
euthanasia of chondrichthyans at sea with 

chemicals  264
euthanasia using physical methods at sea  

264
physical euthanasia of teleosts and small 

chondrichthyans  264–5
physical euthanasia of large 

chondrichthyans  265
qualifications, experience and training  

265
welfare considerations  263
workplace safety  265–6

biological sampling (non-lethal) marine  
fishes (teleosts) and chondrichthyans 
266–71
animal treatment, withdrawal, euthanasia  

268–9
blood sampling  268
epidermal mucus swabs  267
equipment and maintenance  269–70
qualifications, experience and training  270
stomach content collection  268
ultrasound and endoscopy  268
welfare considerations  267
workplace safety  270

biological sampling and marking of marine 
mammals and reptiles  242–9
blood sampling  247–8
body morphometrics and condition  

245–6
body tissue  248
collecting biopsies post-capture  246–7
equipment and maintenance  249
invasive biopsy  244–5
marking animals post capture  246
nesting turtles and eggs  248–9
non-invasive biopsy  243–4
qualifications, experience and training  

249
welfare considerations  243

biopsies  156, 368, 416, 482, 545
and ear tags  156–7, 161–2
of bats  442–3
of marine mammals and reptiles  242–7, 

466–7
darting  235, 244
fin clips in fishes  267–8, 270, 545

birds (passerine)  584–9
anaesthesia  588
biology and behaviour  584–5
blood collection  588

capture and handling  585–8
characteristics  584
euthanasia  588
infectious pathogens  588–9
marking  586
tracking  586

birds (sea)  234, 317–24, 555, 599, 603–7
anaesthesia  607
biology and behaviour  605
blood collection  607
capture and handling  605–7
characteristics  603–5
euthanasia  607
infectious pathogens  588–9, 607
marking  346–7, 606
tracking  351–4, 607

birds (wetland)  599–603
anaesthesia  602–3
biology and behaviour  600–1
blood collection  603
capture and handling  328–31, 601–2
characteristics  599–600
euthanasia  603
infectious pathogens  603–4
marking  601–2
tracking  602

birds, research methods for see call playback 
and broadcast surveys for birds; capture of 
birds (ground frequenting flocking birds 
and shorebirds); capture of birds 
(individual birds); capture of birds 
(medium-large ground dwelling birds); 
capture of birds (simple and hand-based 
methods); capture of birds (small ground 
dwelling birds and shorebirds); colonial 
nesting birds at breeding grounds, 
monitoring and collection of; mist nets, 
harp traps and trip lining for birds and 
bats; nest and hollow inspections for 
birds; tagging birds (individual and 
cohort); telemetry of birds; visual 
observations, counts and searches of 
birds; visual signs and traces of birds, 
observation and collection of

blood collection and processing  370–4
animal treatment, withdrawal, euthanasia  

373
blood smears  373
equipment and maintenance  373–4
haemostasis  372
needle dimensions  371
pain and distress during procedure  370
physiological considerations  370
preparation of site  371
qualifications, experience and training  

374
tubes  373
vein selection  372
welfare considerations  370
workplace safety  374

boat-based work  8–9, 42, 88, 234–43, 249–50, 
258–61, 266–7, 271–83, 289–303, 305–6, 
309, 313, 316, 321, 328, 330, 364–5, 467, 
470, 482, 533, 563–8, 578, 606

box traps

for terrestrial animals  108–18
for freshwater fish  295–6

branding  243
broadcast surveys see call playback
BRUVs see baited remote underwater video 

stations
burrow counts (birds)  321
burrows  42–3, 51–2, 62–9, 88, 98, 113, 319–23, 

324, 326, 328, 353, 355, 381, 384, 390–2, 
395–8, 401–7, 423, 433, 454, 459, 463, 487, 
490, 493, 507, 525–7, 568, 575, 577, 605–6, 
609, see also dens

bustards  611–14
anaesthesia  613
biology and behaviour  612
blood collection  613
capture and handling  612–13
characteristics  611
euthanasia  613
infectious pathogens  613–14
marking  613
tracking  613

by-catch  120, 241, 243, 258–60, 266, 289–90, 
292–3, 295, 297, 300, 302, 304–6, 328, 332, 
336–8, 343, 521, 524, 531, 553, see also 
non-target species

cage traps  32, 50, 109–18, 125, 133, 139, 143, 
304, 335–6, 393, 395, 397, 402–9, 414–15, 
429, 431, 433, 451–2, 454, 457–8, 601, 606, 
610

call playback and broadcast surveys for birds  
204, 317–19, 410, 587, 594–5
animal treatment, withdrawal, euthanasia  

319
broadcast surveys for detection and 

behaviour response studies  318
equipment and maintenance  319
playback for capture  318
playback for influencing site selection  319
qualifications, experience and training  

319
welfare considerations  317–18
workplace safety  319

call playback for arboreal mammals and 
amphibians  80–3
animal treatment, withdrawal, euthanasia  82
considerations for frogs  82
considerations for mammals  81–2
equipment and maintenance  82
general procedures  81–2
qualifications, experience and training  82
welfare considerations  80–1
workplace safety  82

camera trapping  11, 13, 29, 32, 43, 50, 52, 60, 
64, 69, 75–6, 83–5, 87, 92, 113, 127–8, 
144–5, 158, 189–90, 205, 214, 223, 317, 323, 
393–4, 397, 425, 487, 587, 590, 601
animal treatment, withdrawal, euthanasia  

84
baiting  84
equipment and maintenance  84–5
illumination  84
route of passage  84
qualifications, experience and training  85
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welfare considerations  83–4
workplace safety  85

cannon nets  341, 344, 591, 601, 606
capture methods (aquatic) see capture of 

freshwater turtles, snakes and platypus; 
capture of marine fishes and 
chondrichthyans; capture of marine 
mammals and reptiles

capture methods (birds and bats) see capture 
of birds (ground frequenting flocking 
birds and shorebirds); capture of birds 
(individual birds); capture of birds 
(medium-large ground dwelling birds); 
capture of birds (simple and hand-based 
methods); capture of birds (small ground 
dwelling birds and shorebirds); mist nets, 
harp traps and trip lining for birds and 
bats

capture methods (terrestrial) see corral and 
pen traps for capturing ungulates; 
draw-string traps for capturing 
macropods; foothold trapping for 
eutherian carnivores; funnel, cage, 
aluminium box, pitfall and pipe traps; 
hook and net capture for arboreal 
mammals; stunning and netting for 
capturing wombats; targeted searches for 
reptiles and amphibians

capture of birds (ground frequenting flocking 
birds and shorebirds)  341–6
animal treatment, withdrawal, euthanasia  

344
cannon nets  341–6
equipment and maintenance  344
qualifications, experience and training  

344
welfare considerations  342–4
whoosh nets  341–6
workplace safety  344–6

capture of birds (individual birds)  335–8
animal treatment, withdrawal, euthanasia  

337
bow trap  335–8
clap trap  335–8
equipment and maintenance  337–8
hoop trap  335–8
Larsen and other drop-in traps  335–8
qualifications, experience and training  

337
Swedish goshawk trap  335–8
tip-top/top entrance traps  335–8
treadle cage trap  335–8
welfare considerations  336
workplace safety  338

capture of birds (medium-large ground 
dwelling birds)  338–41
animal treatment, withdrawal, euthanasia  

340
corral traps  338–41
crow traps  338–41
drive traps  338–41
equipment and maintenance  341
funnel (baited) traps  338–41
qualifications, experience and training  

341

welfare considerations  339–40
workplace safety  341

capture of birds (simple and hand-based 
methods)  328–32
animal treatment, withdrawal, euthanasia  

331
beak grab  329
equipment and maintenance  331
hand capture  329–30
hand net  330
individual foot/leg noose  329
net gun/net launcher  330
qualifications, experience and training  

331
Shepherd’s crook  330
spotlighting  330
throw net  330
welfare considerations  328–9
workplace safety  331

capture of birds (small ground dwelling birds 
and shorebirds)  332–5
animal treatment, withdrawal, euthanasia  

335
bal-chatris  332–5
equipment and maintenance  335
foot snares  332–5
noose carpets  332–5
qualifications, experience and training  

335
welfare considerations  332–3
workplace safety  335

capture of freshwater turtles, snakes and 
platypus  303–7
animal treatment, withdrawal, euthanasia  

306
collapsible crayfish traps, crab pots, 

cathedral traps, hoop nets and drum 
nets  305

dip nets  305
equipment and maintenance  306
fyke nets  304–5
gill nets  305
hand capture, snorkelling, muddling  305
qualifications, experience and training  

306
seine netting (turtles)  305
welfare considerations  303–4
workplace safety  306–7

capture of marine fishes and chondrichthyans  
257–83
animal treatment, withdrawal, euthanasia  

261
equipment and maintenance  262
capture  258
handling  258–9
holding and restraining  259–60
qualifications, experience and training  

262
release  261
welfare considerations  257–8
workplace safety  262

capture of marine mammals and reptiles  
236–42
animal treatment, withdrawal, euthanasia  

242

considerations for coastal dolphins  239
considerations for dugongs  238–9
considerations for marine turtles  241
considerations for pinnipeds  240
considerations for sea snakes  241
equipment and maintenance  242
qualifications, experience and training  242
welfare considerations  237–8
workplace safety  242

capture myopathy  114, 127, 129, 136–8, 
140–3, 154, 159, 194, 342–4, 348, 352, 
361–6, 402, 406, 424, 586, 601, 612–14

carcasses  88–9, 604
disposal  378, 426, 468, 477, 595
sampling  243
testing  157, 244

cats, feral  47, 54, 59, 63, 68, 85, 100, 339, 396, 
428, 433–6, 605
anaesthesia  364, 434
biology and behaviour  433
blood collection  434
capture and handling  108–10, 112, 143, 

364, 433
characteristics  433
euthanasia  434
infectious pathogens  392, 395, 434
marking  434
tracking  434

caudal puncture  269
captive bolts see euthanasia, captive bolt
cephalopods  5, 162, 513–18

anaesthesia  516–17
as prey items  282, 521, 544, 551, 553, 555
biology and behaviour  513–14
capture and handling  514–16
characteristics  513
euthanasia  517
infectious pathogens  517

cetaceans  97, 99, 100, 202, 204, 216, 233–4, 
299, 450, 465–9
anaesthesia  467
biology and behaviour  465–6
blood collection  247, 467
capture and handling  236, 237, 466–7
characteristics  465
euthanasia  467–8
infectious pathogens  468–9
marking  242–6
tracking  249–50

chemical immobilisation  129–30, 133, 136, 
139, 143, 145, 240, 361–7, 403, 409, 414, 
425, 427, 429, 431–4, 451–3, 473, 475, 477, 
614–15, see also anaesthesia
anaesthetic complications  364–5
animal treatment, withdrawal, euthanasia  

366–7
approach strategies  366
ballistic injuries  364
capture myopathy  365
failure to capture  364
drug selection and dosage calculation  366
equipment selection  365
hyperthermia and hypothermia  364
induction period  366
pursuit before darting  364
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qualifications, experience and training  367
recovery and release  366
secondary infection  365
short-term behavioural changes  365
welfare considerations  364–5
workplace safety  367

chimaeras  543, 548–50, 560
anaesthesia  550
biology and behaviour  548–9
blood collection  550
capture and handling  549–50
characteristics  548
euthanasia  550
infectious pathogens  550
marking  549–50
tracking  549–50

Chlamydia
in birds  588, 591, 597, 604, 613
in koalas  417, 419
in reptiles  493

chelonians see turtles
chemicals, aversive  220–2, see also aversive 

odours and chemicals
cinnamamide and ziram  221
levamisole  221
lithium chloride (LiCI)  221
pulegone  221
sodium carbonate  221
thiabendazole  221

chemi-tags  191–4
chicks, handling see nest and hollow 

inspections for birds
chondrichthyans  257–83, 543–56, see also 

biological sampling marine fishes 
(teleosts) and chondrichthyans, non-
lethal; biological sampling marine fishes 
(teleosts) and chondrichthyans, lethal; 
capture of marine fishes and 
chondrichthyans; tagging and photo 
identification of marine and estuarine 
fishes (external); tagging methods for 
marine and estuarine fishes (internal); 
marine fishes and chondrichthyans, 
transport, handling and housing

chytridiomycosis  90, 117, 134, 163, 203, 288, 
293, 497, 498, 501–4

citizen science  29, 32, 34–5, 90, 201–6, 276, 
317, 346, 383, 386, 410, 417, 427, 444, 448, 
453, 456, 463, 493, 501, 586, 589, 591, 597, 
602, 607, 616
animal treatment, withdrawal, euthanasia  

205
equipment and maintenance  205
gamification  34–5, 204
general procedures  204
qualifications, experience and training  205
welfare considerations  203
workplace safety  205

Civil Aviation Safety Authority (CASA)  99, 
102, 104, 105

clap traps  606
cockatoos see parrots
Code, the see Australian Code for the Care 

and Use of Animals for Scientific 
Purposes

cohort marking for birds see tagging birds 
(individual and cohorts)

collapsible traps  110, 295, 303, 305–6, 340, 
414, 491

collars  32, 59, 91, 97, 129–30, 140–1, 155, 157, 
180–90, 210, 214, 224–9, 348–50, 352, 366, 
391, 393–6, 403, 406, 409, 416, 425, 
429–33, 453, 458, 538, 593, 613, see also 
electric stimuli (fences, collars, shields); 
telemetry devices attached with collars

colony counts (birds)  316, 321, 323
colonial nesting birds at breeding grounds, 

monitoring and collection of  319–24
animal treatment, withdrawal, euthanasia  

323
burrow counts  321
colony counts  321
equipment and maintenance  323
hand capture  322
handheld net capture  323
mist-net capture  323
nest trapping  322
qualifications, experience and training  

323
welfare considerations  320–1
workplace safety  323

conditioned avoidance  226
conditioned taste aversion (CTA)  220–4
conservation detection dogs  52, 87–92, 244

animal treatment, withdrawal, 
euthanasia  90

equipment and maintenance  90–1
citizen science  90
dog deployment  90
dog sourcing  89
dog training  89
qualifications, experience and training  91
welfare considerations  88–9
workplace safety  91–2

control
lethal  217, 219, 224, 368
non-lethal  210, 212, 215, 217–20, 224, see 

also non-lethal management
corral traps

for birds  338, 341, 601, 614
for ungulates  125–7, 129, 364, see also 

corral and pen traps for capturing 
ungulates

corral and pen traps for capturing ungulates  
125–30
animal treatment, withdrawal, euthanasia  

129
equipment and maintenance  129
qualifications, experience and training  

129
welfare considerations  126–7
workplace safety  129

crocodiles  45, 101, 124, 135–6, 236, 289–90, 
294–5, 480–5, 566
abundance estimation  96, 100
anaesthesia  483–4
biology and behaviour  480–1
blood collection  484–5
capture and handling  100, 105, 481–3
characteristics  480

euthanasia  485
infectious pathogens  485–6
marking  152–3, 483–4
tracking  191

crop contents see lavage
crow traps  338–40, 587, 591, 597
crustaceans  282, 287, 378, 390, 481, 506–12, 

514, 516, 521, 526, 528, 530, 533, 535, 537, 
544, 549, 551, 555, 562, 565, 567, 570, 571, 
573, 577, 605
anaesthesia  508–9
biology and behaviour  507
capture and handling  289, 297, 304, 

507–8, 511
characteristics  507
euthanasia  508–11
infectious pathogens  510–11
marking  162, 511

darting  129–30, 133, 136, 139, 143, 145, 240, 
364–7, 403, 409, 414, 425, 427, 429, 431–4, 
451–3, 473, 475, 477, 614, 615, see also 
chemical immobilisation
biopsy  235, 244

dasyurids (large)  12, 45, 52, 63, 66, 85, 87, 
220–1, 392–5, 457–8
anaesthesia  395
biology and behaviour  392–3
blood collection  372, 395
capture and handling  32, 109–10, 113–15, 

393–5
characteristics  392
euthanasia  395
infectious pathogens  12, 32, 116–17, 395
marking  150, 158, 160, 168–70, 185, 191

dasyurids (small)  45, 52, 57, 61–2, 64, 85, 108, 
220, 389–92
anaesthesia  392
biology and behaviour  389–90
blood collection  372, 392
capture and handling  115, 390–1
characteristics  389
euthanasia  392
infectious pathogens  392
marking  150, 158, 168–9, 185, 191

decoys  317–19, 333–8, 340, 601
deer see ungulates
dens  36, 42, 46, 51–2, 58–69, 113, 143, 405, 

429, 432–3, see also burrows
dens, measure and monitoring of  62–9

animal treatment, withdrawal, euthanasia  
68

considerations for bilbies, bandicoots and 
quolls  66

considerations for dingoes and foxes  68
considerations for European rabbits  67–8
considerations for lizards  67
considerations for small ground-active 

mammals  64–5
considerations for wombats  66–7
electrical resistivity tomography  64
equipment and maintenance  68
excavation  63
ground-penetrating radar  63–4
observation  64
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remote sensing  63
qualifications, experience and training  68
welfare considerations  63
workplace safety  69

detecting and monitoring wildlife remotely  
75–92

deterring and repelling wildlife  210–29, see 
also non-lethal management

dingoes and other wild dogs  32, 44–5, 47, 52, 
54, 68, 85, 100, 112, 216, 221, 229, 428–31
anaesthesia  430
biology and behaviour  428–9
blood collection  430
capture and handling 143, 429–30
characteristics  428
euthanasia  430
infectious pathogens  431
marking  153, 155–7
tracking  187

dip nets  237, 240–1, 258, 287, 292, 298, 300, 
303, 305–6, 491, 507, 528, 562

disruptive stimuli  210, 215–20
animal treatment, withdrawal, euthanasia  

219
equipment and maintenance  219
flagging/fladry  216
frightening devices  216
lights  216
predator models  216
sounds  216
ultrasound  216
qualifications, experience and training  

219
welfare considerations  216–17
workplace safety  220

distance sampling  46, 98–9, 243, 589
dive recorders  236, 246
diving  241–2, 260, 278, 280, 294, 305–9, 487, 

545, see also SCUBA; snorkelling
dolphins see cetaceans
draw-string traps for capturing macropods  

136–9
animal treatment, withdrawal, euthanasia  

139
equipment and maintenance  139
qualifications, experience and training  139
welfare considerations  136–7
workplace safety  139

drive traps for birds  338–40, see also corral 
traps for birds

drones  11, 45, 97, 99–105, 203, 233, 235, 245, 
280, 313, 321, 323, 326, 469, 473, 588, 591

drone surveys, conducting  99–106, see also 
aerial surveys
animal treatment, withdrawal, euthanasia  

104
equipment and maintenance  104
flight planning  102
qualifications, experience and training  

104–5
radio tracking  103
thermal cameras  103–4
welfare considerations  100–1
workplace safety  105

drumlines  258–60, 264

drum nets  294, 296–7, 303, 305, 491
ducks see birds (wetland)
dugongs  100, 233, 234, 248, 469–71

abundance estimation  97, 235
anaesthesia  470–1
biology and behaviour  469
blood collection  247, 471
capture and handling  236–9, 469–70
characteristics  469
euthanasia  471
infectious pathogens  471
marking  242–7
tracking  249–51, 469

eagles see raptors
ear notching  158–62, 391–2, 395, 406, 441, 

446, 459
animal treatment, withdrawal, euthanasia  

161
equipment and maintenance  162
qualifications, experience and training  

162
welfare considerations  160
workplace safety  162

ear tagging (large mammals)  129, 154–7, 395, 
429
animal treatment, withdrawal, euthanasia  

157
equipment and maintenance  157
qualifications, experience and training  157
welfare considerations  155–6
workplace safety  157

ear tagging (small mammals)  155, 158–60, 
459
animal treatment, withdrawal, euthanasia  

159
equipment and maintenance  159
qualifications, experience and training  

159
welfare considerations  158
workplace safety  159

echidnas see short-beaked echidnas
eDNA see environmental DNA
education  5–6, 8, 10–11, 16, 25, 29–30, 45–6, 

201–8, see also teaching with wildlife
eels  570–2

anaesthesia  571–2
biology and behaviour  570–1
capture and handling  571
characteristics  570
euthanasia  572
infectious pathogens  572
marking  571
tagging  571

egg handling and measurements
of turtles  236, 248
of birds  320–1, 324–7

electric stimuli (fences, netting, collars, 
magnets, shields)  210, 224–9
animal treatment, withdrawal, euthanasia  

227
equipment and maintenance  227–8
general procedures  218–19
qualifications, experience and training  

228

welfare considerations  225–6
workplace safety  228–9

electric stunning
crocodiles  482–3
crustaceans  508
fishes  522

electrical resistivity tomography  64, 69
electrofishing  287, 289, 298–302, 562, 566, 

568–9, 571, 574, 578
animal treatment, withdrawal, euthanasia  

301
equipment and maintenance  301–2
qualifications, experience and training  

302
welfare considerations  298–9
workplace safety  302–3

electroimmobilisation see electric stunning
Elliott traps  108, 110, 114–16, 118, 390, 406, 

409, 487, see also aluminium box traps
endoscopy  267–8
environmental DNA (eDNA)  11, 50–1, 55–7, 

244, 287, 294, 303, 307, 485, 490, 493, see 
also genetics
capture from water  55
filtration  55–6
sampling  55
storage  55

epidermal mucus  267
ethical theories  3, 5, 36–7
euthanasia  9, 13, 22, 129, 143–4, 262–6, 270, 

280, 283, 292–3, 297–8, 302, 363, 365, 378, 
382, 385, 392, 395, 397, 404, 407, 409–10, 
414, 417, 426, 430, 432, 434, 444, 447, 452, 
455, 463, 471, 475, 477, 485, 489–90, 492, 
500–1, 508–11, 517
birds  588, 590, 596, 603, 607, 611, 613, 615
captive bolt  404, 417, 426, 430, 452, 485, 

492
cetaceans  467–8
fishes  522–3, 525, 527, 529, 531, 534, 536, 

538, 543, 545, 548, 550, 552, 554, 556, 
563, 566, 569–70, 572, 574, 578

freezing  485, 489–90, 508

faeces see scats
falcons see raptors
feather moult  123, 328, 338, 342, 353–4, 586, 

596, 600–2
fencing  129, 136, 156, 208, 213, 224, 226–8, 

402, 491, see also electric stimuli (fences, 
netting, collars, magnets, shields)

fin clipping  267–8, 521, 552
fin and suction-cup attachments  250, 467
firearms see shooting; darting
fishes (benthic)  8–10, 255–7

anaesthesia  527
biology and behaviour  525–6
capture and handling  526–7
characteristics  525
euthanasia  527
infectious pathogens  527
marking  162

fishes (coastal)  8–10, 257–86
anaesthesia  525
biology and behaviour  523–4

Wildlife Research in Australia, Bradley P. Smith, Helen P. Waudby, Corinne Alberthsen, Jordan O. Hampton, CSIRO Publishing 2022

© The Authors 2022. All rights reserved. 
publish.csiro.au



Index 623

capture and handling  524
characteristics  523
euthanasia  525
infectious pathogens  525
marking  162

fishes (deepwater)  8–10, 534–7
anaesthesia  536
biology and behaviour  535–6
capture and handling  536
characteristics  534–5
euthanasia  536
infectious pathogens  536
marking  162

fishes (estuarine)  8–10, 236, 257–86, 519–23
anaesthesia  522
biology and behaviour  520–1
capture and handling  521–2
characteristics  519–20
euthanasia  522–3
infectious pathogens  523
marking  162

fishes (freshwater; introduced)  575–9
anaesthesia  578
biology and behaviour  576–8
capture and handling  578
characteristics  575–6
euthanasia  578
infectious pathogens  578–9

fishes (freshwater; large-bodied)  564–7
anaesthesia  566
biology and behaviour  564–6
capture and handling  566
characteristics  564
euthanasia  566
infectious pathogens  566–7
marking  566

fishes (freshwater; small-bodied)  560–4
anaesthesia  563
biology and behaviour  561–2
capture and handling  562–3
characteristics  564
euthanasia  563
infectious pathogens  563–4
marking  564

fishes (freshwater; venomous)  572–4
anaesthesia  574
biology and behaviour  572–3
capture and handling  573–4
characteristics  572
euthanasia  574
infectious pathogens  574
marking  574

fishes (ornamental coral reef)  8–10, 527–30
anaesthesia  529
biology and behaviour  527–8
capture and handling  528–9
characteristics  527
euthanasia  529
infectious pathogens  529–30
marking  162

fishes (pelagic)  8–10, 532–4
anaesthesia  534
biology and behaviour  532–3
capture and handling  533–4
characteristics  532

euthanasia  534
infectious pathogens  534
marking  162

fishes (reef-associated)  8–10, 530–2
anaesthesia  530
biology and behaviour  530–1
capture and handling  530
characteristics  530
euthanasia  529
infectious pathogens  531–2
marking  162

fishway traps  294–7
fixed-wing aircraft  96–9, 234

animal treatment, withdrawal, euthanasia  
98

aerial telemetry  98
equipment and maintenance  98–9
qualifications, experience and training  99
survey bias  98
survey height and timing  98
welfare considerations  97
workplace safety  99

flagging (fladry)  216, 226
flagging (koalas)  413–15
flagging (marking sites and boundaries)  

48–9, 87, 114, 118, 189, 216, 226, 314, 316, 
322

flat skates see rays
fluorescent powder, tracking with  194–8

animal treatment, withdrawal, euthanasia  
197

equipment and maintenance  197–8
qualifications, experience and training  

198
welfare considerations  195–6
workplace safety  198

flock following for birds  313–14
focal follows of marine mammals  234–5
foot/leg noose  329, 331
foot snares  328, 332, 335–6
foothold trapping for eutherian carnivores  

143–5, 429, 433
animal treatment, withdrawal, euthanasia  

145
equipment and maintenance  145
general procedures  144
qualifications, experience and training  

145
welfare considerations  143–4
workplace safety  145

foxes  47, 52, 54, 63, 68, 85, 219, 221, 223–4, 
303, 368, 398, 405, 428, 431–2, 490, 601, 
605
anaesthesia  432
biology and behaviour  431
blood collection  432
capture and handling  31, 108–9, 112, 

143–4, 431–2
characteristics  431
euthanasia  432
infectious pathogens  432

freshwater animals, research methods for
capture of freshwater turtles, snakes and 

platypus  303–7
electrofishing  298–302

netting fish and tadpoles  287–94
trapping fish and tadpoles  294–8
visual observations of freshwater animals  

307–10
frightening devices see disruptive stimuli
frogs and toads  2, 5–6, 9, 33, 34–5, 50, 75, 

80–3, 86, 133–4, 206, 221, 287, 368, 392, 
481, 497–505, 511, 576, 577, 600, 612
anaesthesia  360, 500
biology and behaviour  498
blood collection  370, 373, 500
capture and handling  108, 110–12, 116, 

133–6, 298, 498–500
characteristics  497–8
chytrid fungus  117, 134, 203, 293, 501–4
euthanasia  492, 500–1, 522
infectious pathogens  501
marking  150–4, 162–9, 171–3
tadpoles  116, 135, 152–3, 162, 165, 207, 

287–98, 302, 307, 309, 498–500, 501–4
tracking  180–3, 190–1, 194–6

funnel, cage, aluminium box, pitfall and pipe 
traps, procedures for  108–19
animal treatment, withdrawal, euthanasia  

117
equipment and maintenance  117–18
general procedures  113–16
qualifications, experience and training  

118
welfare considerations  110–13
workplace safety  118–19

fyke nets  258, 288–91, 303–6, 381, 487, 491, 
566, 569–71

gamification  34–5, 204, see also citizen 
science

genetics  55, 87, 243–4, 246, 267, 431, see also 
environmental DNA (eDNA)

gene tags  246
geolocators  251, 351–3, 602
gill nets  258–60, 288–9, 291–4, 303–6, 381, 

482, 546, 566, 569
gliders  45–6, 48, 57–61, 80–1, 85, 407–11

anaesthesia  409
biology and behaviour  408–9
blood collection  372, 409
capture and handling  108–10, 130, 409
characteristics  407–8
euthanasia  409–10
infectious pathogens  410
marking  150, 158, 160, 168
tracking  185, 191

gnaw and chew marks  51
goshawks see raptors
ground-penetrating radar  63–4
guardian animals  211–15

animal treatment or withdrawal  213
considerations for guardian dogs  

212–13
considerations for guardian llamas, 

alpacas and donkeys  213
equipment and maintenance  213–14
general procedures  212–13
qualifications, experience and training  

214
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welfare considerations  211
workplace safety  214–15

guitarfish see Rhinopristiformes

habituation  43, 97, 101–2, 207, 215, 217–20, 
222, 224, 308, 492

hair traps  52–3, 85–7
animal treatment, withdrawal, euthanasia  

86
equipment and maintenance  86–7
qualifications, experience and training  87
welfare considerations  86
workplace safety  87

hair tubes see hair traps
hair snares see hair traps
hand capture  130, 133–4, 136, 241, 303, 

305–6, 322, 328–30, 482, 606
handheld net capture  244, 323, 328–30, 402
harp traps  76, 119–25, 438–9, 446
hares see lagomorphs
HARRP  13
heavy metals see toxicology
helicopters

darting  129, 364–6, 451, 453
net guns  130, 451, 606
surveys  96–9, 234–5, 313, 316, 326

Hendra virus  447–8
hollows  42, 57–63, 76, 324–7, 390, 413, 438, 

585, 589–90, 595, see also nest boxes 
(mammals)

hook and net capture for arboreal mammals  
130–3, 409
animal treatment, withdrawal, euthanasia  

131
equipment and maintenance  131–3
qualifications, experience and training  

133
welfare considerations  130–1
workplace safety  133

hook and line capture of fish  260, 521, 524, 
533, 571

human–wildlife conflict  32, 102, 211–12, 
215–17, 220–3, 445

hoop trap  335
hybridisation  143, 428
hypothermia and hyperthermia  88, 114, 

127–8, 265, 295, 303, 333, 343, 361–2, 364, 
367, 381, 394, 397, 416, 444, 455, 460, 489, 
492

hypoxia and hypoxaemia  361, 367, 500
in marine species  264, 281, 552, 575–6
pulse oximeters  362–3
supplemental oxygen  363, 367

Indigenous Australians  20, 52, 378, 469–70, 
564
cultural heritage  20, 204, 378, 470–1

infectious diseases  41, 88, 212, 244, 370, 378
secondary to injections or puncture  151, 

163, 172–3, 348
zoonoses  41, 57, 87, 117, 129, 133, 139, 142, 

145, 157, 159–62, 167, 184, 189, 205, 
283, 307, 323, 363, 374, 378

ingestible devices (marine animals)  251–2
intra-gastric tagging  272

introduced species  2, 15, 30, 59, 63, 96–100, 
143–5, 210–29, 297, 307, 368, 370, 378, 380, 
392, 405, 428–34, 450–63, 480, 497–8, 560, 
563, 573, 575–9, 584, 601, 612

isotopes see stable isotopes

‘Judas’ animals  452–3

kangaroos see macropods
kites see raptors
koalas  45, 52, 75, 80–1, 85, 91, 202, 401, 

412–21
anaesthesia  364, 417–19
biology and behaviour  412–13
capture and handling  364, 413–16
characteristics  412
Chlamydia  417, 419
collection of biological samples  372, 

417–20
euthanasia  417
flagging  130, 413–15
infectious pathogens  417
marking  154, 157
tracking  185

lagomorphs  52, 63–4, 67–8, 402, 429, 433, 
450, 454–6, 565, 605
abundance estimation  45, 47
anaesthesia  455
biology and behaviour  454
blood collection  455
capture and handling  108, 139, 142–3, 

454–5
characteristics  454
euthanasia  455
infectious pathogens  455–7
marking  168
tracking  185

lampreys  567–70
anaesthesia  569
biology and behaviour  568–9
capture and handling  568–9
characteristics  567
euthanasia  569–70
infectious pathogens  570

Larsen and other drop-in traps  335
larval fish nets  287, 292–3
lavage

crop (birds)  355–6
gastric, sharks  552
oesophageal (turtles)  248

leg flags for birds  346–7, 349, 354, 601–2
light intensity  47–9, 101, 402, 529
light traps for tadpoles and larval fish  289, 

294, 297, 528
livestock  6, 31, 98, 124, 154, 156, 162, 205, 

212–14, 216, 369, 426, 451–3
livestock guarding animals  211–25, see also 

guardian animals
livestock predation (conflict)  211, 216–19, 

221, 224
live lures for capturing birds  333–4, 336, 338
lizards  63, 67, 202, 480, 485–90

anaesthesia  488–9
biology and behaviour  485–7

blood collection  371, 489
capture and handling  108, 110, 134–5, 487–8
characteristics  485
euthanasia  489–90
infectious pathogens  490
marking  152–3, 158, 163, 165, 168–74, 

190–6, 487
longline setline  260, 264, 553
lungfish  560, 567–70

anaesthesia  569
biology and behaviour  568–9
capture and handling  568–9
characteristics  567
euthanasia  569–70
infectious pathogens  570
marking  569
tagging  569

macropods  45, 47, 52, 63, 88, 210–11, 216, 
219–20, 422–7, 433, 481
abundance estimation  96–100
anaesthesia  360, 362, 364–5, 425–6
biology and behaviour  423–4
blood collection  371–2, 426
capture and handling  108–10, 120, 126, 

128, 130, 136–43, 360, 364, 365, 367, 
422–5, 451

characteristics  423–4
euthanasia  426
infectious pathogens  426–7
marking  154–7
tracking  185

marine and estuarine fishes, research 
methods for see biological sampling 
marine fishes (teleosts) and 
chondrichthyans, non-lethal; biological 
sampling marine fishes (teleosts) and 
chondrichthyans, lethal; capture of 
marine fishes and chondrichthyans; 
tagging and photo identification of 
marine and estuarine fishes (external); 
tagging methods for marine and estuarine 
fishes (internal); marine fishes and 
chondrichthyans, transport, handling and 
housing

marine fishes and chondrichthyans, 
transport, handling and housing  280–3
equipment and maintenance  283
qualifications, experience and training  

283
welfare considerations  280–3

marking see ear notching; ear tagging large 
mammals; ear tagging small mammals; 
microchipping (mammals, reptiles, 
amphibians); shell notching (freshwater 
turtles); tagging birds (individual and 
cohort); tagging and photo identification 
of marine and estuarine fishes (external); 
tagging methods for marine and estuarine 
fishes (internal); tattooing (mammals, 
lizards); toe, scale and tail-tip clipping 
(reptiles, amphibians); visible implants for 
marking reptiles and amphibians

megapodes  609–11
anaesthesia  611
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biology and behaviour  610
blood collection  611
capture and handling  610–11
characteristics  609
euthanasia  611
infectious pathogens  611
marking  611

microchipping  10, 150–4, 158, 214, 246, 391, 
397, 434, 458

microchipping mammals, reptiles and 
amphibians, procedure  150–4
animal treatment, withdrawal, euthanasia  

153–4
considerations for amphibians  153
considerations for mammals  153
considerations for reptiles  153
equipment and maintenance  151–2, 154
qualifications, experience and training  154
welfare considerations  151
workplace safety  154

mist nets  108, 119–25, 317, 319, 321, 323, 
438–40, 446, 586, 590, 601

mist nets, harp traps and trip lining for birds 
and bats  119–25
animal treatment, withdrawal, euthanasia  

123
equipment and maintenance  124
harp traps  122–3
mist nets  121–2
qualifications, experience and training  

124
trip lining  122
welfare considerations  119–20
workplace safety  124–5

molluscs see cephalopods
monotremes  380–8
muddling  303, 305–6, 491
multiple captures see recaptures
museums  33, 263, 327, 419

neck collars and bands for birds see tagging 
birds (individual and cohort)

nest boxes and hollows for mammals, 
installation and observation  57–63
animal treatment, withdrawal, euthanasia  

62
considerations for microbats  60–1
considerations for possums and gliders  61
considerations for rodents and small 

dasyurids  61–2
equipment and maintenance  62
qualifications, experience and training  62
stagwatching  59–60
welfare considerations  58–9
workplace safety  62

nest and hollow inspections for birds  51–3, 
84, 97, 100–2, 105, 203, 234, 315–27
animal treatment, withdrawal, euthanasia  

327
equipment and maintenance  327
nest searches  325–6
physical inspection, indirect  326
physical inspection  326
transport of eggs and nestlings  326
qualifications, experience and training  327

welfare considerations  324–5
workplace safety  327

nest defence by birds  324, 327
nest trapping  320–2
nesting turtles  35, 236, 248–9
net launchers or guns

for birds  328–31, 606, 612
for ungulates  130, 367, 451–2

netting fish and tadpoles  287–94
animal treatment, withdrawal, euthanasia  

292–3
dip nets  292
equipment and maintenance  293
fyke nets  289–91
gill nets  291
larval fish nets  292
qualifications, experience and training  293
seine nets  291–2
welfare considerations  288–9
workplace safety  293–4

night vision see thermal cameras and imaging
non-lethal management  210–29, see also 

aversive odours and chemicals; disruptive 
stimuli; electric stimuli (fences, collars 
shields); guardian animals

non-target species  31, 40, 43, 51, 59, 62–3, 67, 
76, 83, 86–92, 97, 100–2, 108, 111, 113–15, 
120, 126–8, 134, 138, 144, 211–13, 215, 
217–20, 222–4, 226–7, 234, 236–7, 258, 
288–90, 292, 295, 297, 299–301, 304, 307, 
317, 319, 321, 327–9, 332–4, 336–7, 339, 
343, 364, 446, 472, 574, see also by-catch

noose carpets  332, 334, 335–6
noose, individual foot/leg  329
numbats  389, 385–400

anaesthesia  397
biology and behaviour  396–7
blood collection  397
capture and handling  397
characteristics  395–6
euthanasia  397
infectious pathogens  398
marking  186

observing wildlife and its signs see visual 
signs and traces, of wildlife

octopuses see cephalopods
odours, aversive  221, see also aversive odours 

and chemicals
chemical sprays  221
conspecific urine and faeces  221
dead and decaying conspecifics  221
predator urine, faeces and fur  221

otariids see pinnipeds
owls see raptors

parrots  589–91
anaesthesia  590
biology and behaviour  589
blood collection  590
capture and handling  589–90
characteristics  589
euthanasia  588
infectious pathogens  590–1
marking  590

tracking  590
passive integrated transponder (PIT) tags  

150–1, 164, 174, 180, 246, 272, 275, 403, 
406, 430, 432, 433, 441, 446–7, 470, 473–4, 
483–4, 487, 491, 502–3, 508, 521, 562, 569, 
595, 602, 606

patagial (wing) tags  346, 349, 586, 590, 602, 
611, 613

pen traps  125–9, 364, 406, 453, 614
perching birds see birds (passerines)
photography  30–1, 34, 96, 99, 102–3, 136, 203, 

245, 278, 467, 487, 595, see also selfies
photo identification  176, 234, 246, 276–8, 

467, 491, 564
pinnipeds  216–18, 224, 233–4, 248, 471–9

abundance estimation  235
anaesthesia  364, 474–5
biology and behaviour  471–2
blood collection  247, 475
capture and handling  236–42, 364, 472–4
characteristics  471
euthanasia  475–7
infectious pathogens  476–7
marking  242–7
tracking  249–51

pitfall traps  109–18, 390, 409–10, 458, 487
pipe traps  108, 110–19, 393–5, 410, 482
PIT tags see passive integrated transponder 

(PIT) tags
platypus  14, 151, 288–9, 292–5, 297, 299, 

380–2
anaesthesia  362, 382
biology and behaviour  380–1
blood collection  372, 382
capture and handling  303–7, 381–2
characteristics  380
euthanasia  382–3
infectious pathogens  383–4

point counts (birds)  313–15, 325
porpoises see cetaceans
possums  45–6, 48, 57–9, 61, 63, 68, 78, 80–2, 

84–5, 202, 407–11
anaesthesia  362, 364, 409
biology and behaviour  408–9
blood collection  372, 409
capture and handling  32, 108–10, 113, 

115, 130–3, 364, 409
characteristics  407–8
euthanasia  409–10
infectious pathogens  410
marking  150, 158, 160–1, 168–9
tracking  185, 191–4

pouch young  113, 151, 168–70, 408
dasyurids  390–4
koalas  413
macropods  47, 136, 140, 156, 424–6
wombats  402

pole with hook  130–3
potoroos see macropods

quolls see dasyurids (large)

rabbits see lagomorphs
radio transmitters  102, 154, 226, 272–3, 

352–4, 382, 394, 396, 425
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radio transmitters, surgical implantation of  
180–5, 272
animal treatment, withdrawal, euthanasia  

184
equipment and maintenance  184
general procedures  182–3
qualifications, experience and training  

184
welfare considerations  181–2
workplace safety  184

raptors  101–2, 104–5, 124, 169, 197, 204, 319, 
324, 326–7, 332, 334, 336, 339, 343, 351, 
353, 593–7, 599
anaesthesia  596
biology and behaviour  594–5
blood collection  596
capture and handling  595–6
characteristics  593
euthanasia  596
infectious pathogens  597
marking  595–6
tracking  595–6

ratites  614–16
anaesthesia  615
biology and behaviour  614
blood collection  615
capture and handling  614–15
characteristics  614
euthanasia  615
infectious pathogens  615–16

rays  543–6, see also Rhinopristiformes
anaesthesia  545
biology and behaviour  543–4
blood collection  545
capture and handling  544–5
characteristics  543
euthanasia  545
infectious pathogens  545
marking  162

recaptures  113, 150, 321, 347, 570
red foxes see foxes
regurgitation, collection from birds  331, 

354–5, 606
reinforcement (associative learning)  88–9, 

210–11, 215, 218–20, 222–3, 225, 228
remotely piloted aircraft see drones
repeated captures see recaptures
reintroduction  405, 412, 501
Rhinopristiformes  275, 292, 543, 546–8

anaesthesia  547–8
biology and behaviour  546
blood collection  547
capture and handling  546–7
characteristics  546
euthanasia  548
infectious pathogens  548

rodents  4, 11, 22, 45, 50, 52, 57, 61–2, 64–6, 
85, 111, 113, 215–16, 339, 390–1, 429, 
456–64, 565, 594–5, 605
anaesthesia  459–63
biology and behaviour  456
blood collection  463
capture and handling  108–9, 112, 116, 

120, 288, 295, 304–5, 307, 333, 336, 
457–9

characteristics  456
euthanasia  397, 410, 463
infectious pathogens  460–3, 604
marking  150, 158, 160–2, 168–71
tracking  183, 185, 191, 195

sand plots, sand trays and predator pads  42, 
50–2, 54, 56–7

satellite telemetry  32, 185–8, 249, 277–9, 
351–2, 391, 403, 467–70, 522, 524, 531, 533, 
545, 547, 549–52, 556, 590, 596, 600, 602, 
613, see also telemetry

sawfish see Rhinopristiformes
scale clipping  171–4
scat and pellet collection from birds  52–3, 

354–5
scats  32, 35, 42, 51–7, 61, 64, 68, 88, 108, 243, 

323, 339, 354–5
scats, collection and handling  52–4

collection, general  52–3
DNA, collection for  53–4
handling of  53–4
management of  53–4
species identification  53–4
storage  53–4

SCUBA  233, 235–7, 241–2, 268, 514, 545
seabirds see birds (sea)
seamoths see syngnathids
sea lions see pinnipeds
sea snakes see snakes
sea turtles see turtles
seals see pinnipeds
seasonality (breeding)  43, 86, 89, 134–5, 263, 

402, 469
sedation see anaesthesia
seine nets  237, 239, 241–2, 260, 290–1, 306, 

467, 507, 545
sexual dimorphism  33, 47, 405, 412, 422, 568, 

600
sharks (carpet)  550–2

anaesthesia  552
biology and behaviour  551–2
blood collection  552
capture and handling  552
characteristics  550–1
euthanasia  552
infectious pathogens  552
marking  552
tracking  552

sharks (deep-sea)  543, 548–50, 560
anaesthesia  550
biology and behaviour  548–9
blood collection  550
capture and handling  549–50
characteristics  548
euthanasia  550
infectious pathogens  550
marking  549–50
tracking  549–50

sharks (ground)  554–6
anaesthesia  556
biology and behaviour  555
blood collection  556
capture and handling  555–6
characteristics  552–3

euthanasia  556
infectious pathogens  554
marking  556
tracking  556

sharks (horn)  550–2
anaesthesia  552
biology and behaviour  551–2
blood collection  552
capture and handling  552
characteristics  550–1
euthanasia  552
infectious pathogens  552
marking  552
tracking  552

sharks (mackerel)  550–4
anaesthesia  554
biology and behaviour  553
blood collection  554
capture and handling  553–4
characteristics  552–3
euthanasia  554
infectious pathogens  554
marking  554
tracking  554

shell notching (freshwater turtles)  174–6, 491
animal treatment, withdrawal, euthanasia  

176
equipment and maintenance  176
general procedures  175–6
qualifications, experience and training  

176
welfare considerations  174
workplace safety  176

shelter sites  43, 51, 59, 86, see also dens; 
burrows; nests

shepherd’s crook  330–1, 323
shooting see chemical immobilisation; 

euthanasia; stunning and netting
shorebirds see birds (wetland)
short-beaked echidnas  63, 66–7, 183, 383–8

anaesthesia  385
biology and behaviour  383–4
blood collection  372, 385
capture and handling  383–5
characteristics  383
euthanasia  385
infectious pathogens  385–7

sirenians see dugongs
smartphones (and phone applications)  29, 31, 

34, 202–5, 316
snakes  66, 69, 88, 91–2, 112, 135–6, 215, 480, 

485–90, see also sea snakes
anaesthesia  488–9
biology and behaviour  485–7
blood collection  372, 489
capture and handling  108, 110, 113, 

115–16, 118–20, 288–9, 292, 294, 
303–6, 487–8, 571

characteristics  485
euthanasia  489–90
infectious pathogens  490
marking  152, 168, 171–4, 487
tracking  183, 185, 195–7

snorkelling  233, 235, 237, 241–2, 278, 280, 
294, 303, 305–10, 487, 491, 514
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social media  29–31, 34, 202, see also citizen 
science

soil plots see sand plots, sand trays and 
predator pads

sonar  294, 307, 308–9, 465
songbirds see birds (passerine)
spaghetti dart tags  277, 279, 549
spearguns  260, 571
spoor scat collection  144
spooling  391
spotlighting  16, 45–50, 80–1, 83, 103, 130, 

133, 140, 142, 241, 287, 328, 330, 406, 409, 
453, 487, 607
animal treatment, withdrawal, euthanasia  

49
driven transects  48
equipment and maintenance  49
light intensity  47–8
qualifications, experience and training  49
spotlight technique  48
walking transects  48
welfare considerations  45–6
workplace safety  49–50

stable isotopes  85, 190, 244, 263, 267, 524, 
529, 545, 556, 600, 602

stagwatching  59–60, 409
stomach contents  268, 483, 531, see also 

lavage
stunning and netting  139–43, 402

animal treatment, withdrawal, euthanasia  
142

equipment and maintenance  142
general procedures  140–2
qualifications, experience and training  

142
welfare considerations  140
workplace safety  142

swans see birds (wetland)
Swedish goshawk trap  335
syngnathids  537–8

anaesthesia  538
biology and behaviour  537
capture and handling  537–8
characteristics  537
euthanasia  538
infectious pathogens  538

syringe pole  244, 250, 367, 425, 451, 453

tagging birds (individual and cohort)  346–51
animal treatment, withdrawal, euthanasia  

350
equipment and maintenance  350–1
holding pre-marking  348
marking  348–9
pre-capture  348
pre-release checks  349
qualifications, experience and training  

351
welfare considerations  346–7
workplace safety  351

tagging and photo identification of marine 
and estuarine fishes (external)  276–80
animal treatment, withdrawal, euthanasia  

275
equipment and maintenance  275–6

qualifications, experience and training  
276

welfare considerations  271–2
tagging methods for marine and estuarine 

fishes (internal)  271–6
animal treatment, withdrawal, euthanasia  

279
equipment and maintenance  279–80
fin mount attachments  278
fixed attachments  278
intramuscular or intraskeletal attachment  

278–9
observational tagging  278
qualifications, experience and training  

280
welfare considerations  276–8
workplace safety  280

tail-tip clipping  171–3
targeted searches for reptiles and amphibians  

133–6
animal treatment, withdrawal, euthanasia  

135
equipment and maintenance  135–6
qualifications, experience and training  

136
welfare considerations  133–4
workplace safety  136

Tasmanian devil see dasyurids (large)
tattooing  391, 394–5, 409, 441, 446, 459
tattooing mammals and lizards  168–71

animal treatment, withdrawal, euthanasia  
170–1

equipment and maintenance  171
qualifications, experience and training  

171
welfare considerations  168–9
workplace safety  171

taxonomy see classification
teaching with wildlife  16–17, 205–8

animal treatment, withdrawal, euthanasia  
207

equipment and maintenance  207
qualifications, experience and training  

207–8
welfare considerations  206–7
workplace safety  208

telemetry see f luorescent powder, tracking 
with; radio transmitters; radio 
transmitters, surgical implantation of; 
satellite telemetry; telemetry devices 
attached with belts and harnesses; 
telemetry devices attached with collars; 
telemetry of birds; telemetry of marine 
mammals and reptiles; transmitters and 
chemi-tags secured with adhesives

telemetry devices attached with collars  
185–90
animal treatment, withdrawal, euthanasia  

188–9
equipment and maintenance  189
general procedures  188
qualifications, experience and training  

189
welfare considerations  185–8
workplace safety  189

telemetry devices attached with belts and 
harnesses  190–1
animal treatment, withdrawal, euthanasia  

191
equipment and maintenance  191
general procedures  190–1
qualifications, experience and training  191
welfare considerations  190
workplace safety  191

telemetry of birds  351–4
animal treatment, withdrawal, euthanasia  

354
attaching a tag to a bird  353
equipment and maintenance  354
preparing and checking tags  352–3
pre-release checks  353
qualifications, experience and training  

354
transmitter detachment or removal  353
workplace safety  354

telemetry of marine mammals and reptiles  
249–52
animal treatment, withdrawal, euthanasia  

252
equipment and maintenance  252
belt and harness attachments  251
fin and suction-cup attachments  250
glued attachments following capture  251
surgical implantation and ingestible 

devices  251–2
qualifications, experience and training  

249
welfare considerations  249–50
workplace safety  252

thermal cameras and imaging  44, 60, 62, 
64–5, 67–8, 83, 99–100, 102–4, 366, 
439–40

thermal stress of birds during capture  342, 
351

throw nets  328–31, 473
tip-top cage (top entrance trap) for birds  

335–6
toe clipping  29, 163–4, 167, 171–4, 391, 487
toe, scale and tail-tip clipping (reptiles, 

amphibians)  171–4
animal treatment, withdrawal, euthanasia  

173
equipment and maintenance  171, 173
qualifications, experience and training  

173
scale clipping  173
tail-tipping  173
toe clipping  173
welfare considerations  172
workplace safety  174

torpor  120, 123, 182, 383, 390–1, 403, 409, 
438, 440, 443, 446, 490, 497

toxicology  244, 272, 485, 498, 522, 544
1080 (fluoroacetate)  91–2
conditioned taste aversion  221–3
dyes  150, 154, 160, 169–70, 347–9, 425, 

441, 459, 487
glues  442
lead and other toxicants  326, 373, 507, 

563, 564, 566, 572, 595–6
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nitrile  135, 165, 498, 502
pentobarbitone  378, 383, 385, 392, 395, 

397, 404, 407, 410, 417, 426, 430, 432, 
434, 444, 447, 452, 455, 463, 468, 471, 
477, 489, 492, 500, 596, 611, 615

powders  195–7
pyrethroids  111

tracking see telemetry
tracks  32, 35, 42, 50–3, 56–7, 197–8, 339, 521
transects  43, 45–9, 52, 54, 57, 64, 98–9, 308, 

313–14, 325
transmitters and chemi-tags secured with 

adhesives  191–4
animal treatment, withdrawal, euthanasia  

194
equipment and maintenance  194
qualifications, experience and training  

194
welfare considerations  192
workplace safety  194

trapping fish and tadpoles  294–8
animal treatment, withdrawal, euthanasia  

297
box traps  295–6
drum nets  296–7
equipment and maintenance  297
fishway traps  297
light traps  297
qualifications, experience and training  

297
welfare considerations  294–5
workplace safety  297

trawling  244, 259–60, 291, 514, 521, 531, 533, 
536

treadle cage traps  109–10, 322, 335, 414, 457
tree climbing  60, 62, 324, 326, 415, 589
tree-shaking  130–1, 133
trip lining  119–24, 439
turtles  35, 100–1, 202, 233–6, 246, 248–9, 

296, 307, 480, 490–6, 555
anaesthesia  492
biology and behaviour  490–1
blood collection  247–8, 492
capture and handling  236–7, 241–2, 

288–9, 292–3, 295, 297, 303–7, 491–2
characteristics  490
euthanasia  492
infectious pathogens  493
marking  152–3, 165, 174–6, 491
tracking  184, 191–2, 242–3, 245, 247, 

249–51

ungulates (marine) see cetaceans and dugongs
ungulates (terrestrial)  45, 100, 211, 213–15, 

216, 224, 429, 450–3, 601, 605
abundance estimation  96–9
anaesthesia  364–7, 451–3
biology and behaviour  450–1

blood collection  370–2, 452
capture and handling  117, 125–30, 364–7, 

451
characteristics  450
euthanasia  452
infectious pathogens  448, 453
marking  154–7, 453
tracking  185–6, 453

unmanned aerial vehicles (UAVs) see drones
ultrasound  216, 245, 267–8, 552, 556
underwater visual census (UVC)  235, 308
urban wildlife  31–2, 185, 201, 203, 223, 328, 

337, 429, 431, 445, 453, 589, 594, 600, 607, 
610

varanids see lizards
veterinary procedures  360–74, see also 

anaesthesia; analgesia and antibiotics; 
blood collection and processing; chemical 
immobilisation

visible implant alphanumeric (VIA) tags see 
visible implants

visible implant elastomer (VIE) tags see visible 
implants

visible implants  162–7, 174–6, 487, 502, 508, 
537–8, 562, 569

visible implants for marking reptiles and 
amphibians  162–7
animal treatment, withdrawal, euthanasia  

167
equipment and maintenance  162, 167
general procedures  164–7
qualifications, experience and training  

167
welfare considerations  163–4
workplace safety  167

visual observations, counts and searches of 
birds  313–17
animal treatment, withdrawal, euthanasia  

316
equipment and maintenance  316
qualifications, experience and training  

316
welfare considerations  314
workplace safety  317

visual observations of freshwater animals  
307–10
animal treatment, withdrawal, euthanasia  

309
equipment and maintenance  309
qualifications, experience and training  

309
welfare considerations  307–8
workplace safety  309

visual observations of marine mammals and 
reptiles  233–6
animal treatment, withdrawal, euthanasia  

234

equipment and maintenance  236
qualifications, experience and training  

236
welfare considerations  234
workplace safety  236

visual observations of terrestrial wildlife  
42–5
animal treatment, withdrawal, euthanasia  

44
equipment and maintenance  44
qualifications, experience and training  44
welfare considerations  43
workplace safety  45

visual signs and traces of birds, observation 
and collection of  354–6
animal treatment, withdrawal, euthanasia  

356
equipment and maintenance  356
general procedures  355–6
qualifications, experience and training  

356
welfare considerations  354–5
workplace safety  356

visual signs and traces, observation and 
collection of  50–7
animal treatment, withdrawal, euthanasia  

56
equipment and maintenance  56–7
qualifications, experience and training  57
welfare considerations  51–2
workplace safety  57

voucher specimens  30–4, 51, 108, 263, 392, 
556, 563, 566, 572

waders see birds (wetland)
wallabies see macropods
warren and burrow ripping  63, 66–7, 402
waterbirds see birds (wetland)
watercraft see boat-based work
wedgefish see Rhinopristiformes
wetland birds see birds (wetland)
whales see cetaceans
whoosh net  341–2, 590
wild dogs see dingoes and other wild dogs
wombats  63–4, 66–7, 100, 211, 401–4

anaesthesia  403–4
biology and behaviour  401–2
blood collection  372, 404
capture and handling  108–9, 136, 139–43, 

367, 402–3, see also stunning and 
netting

characteristics  401
euthanasia  404
infectious pathogens  404
marking  150, 154, 157, 185, 191

zoonoses see infectious diseases
zoos  208, 337, 368, 613
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