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addressess, electronic technology 139
aerial photography 32-5
altitude 32-3
camera and film 34-5
data collection 38
disturbance 33
type of aircraft 32
age determination 199-227
at sexual maturity 251-3
baculum 234-5
live animals 330
ovaries 223
pelage 223-4
research, future development 328-39
skull, suture closure 222
teeth
extraction 167
tooth structure 199-203
toe nails 167-8
markings 220-1
Agreed Measures for the Conservation of
Antarctic Fauna and Flora 341-8
Antarctic Convergence
defined 362
Antarctic fur seal (Arctocephalus gazella)
birth 248
characteristics 22-5
diurnal activity 40
ecosystem monitoring, research, future
development 321-2
immobilizing drugs, recommendations
78-9
lactation 229, 248
origin of scientific name 337
ovulation 229
protection (SCAR) 357
pupping season 230
teeth, use in age determination 214-19
see also Sub-Antarctic fur seal
Antarctic krill, Euphausia superba 281

Antarctic Treaty
agreed measures on conservation 341-8
background xiii
Convention for the Conservation of
Antarctic Seals 349-60
precautions to exclude accidental
importation of parasites and
disease 348
see also Scientific Committee on
Antarctic Research (SCAR)
appendices
Agreed Measures for the Conservation
of Antarctic Fauna and Flora 341-8
Convention for the Conservation of
Antarctic Marine Living Resources
(CCAMLR) 361-80
Convention for the Conservation of
Antarctic Seals (CCAS) 349-60
origins of scientific names 336-7
Scientific Committee on Antarctic
Research (SCAR),
Code of Conduct for Use of Animals
for Scientific Purposes 381-2
scientific names of pinnipeds 340
vernacular names, various languages
338-9
archival recorders 125-31
dive recorders
coated paper TDRs 126-7
photographic film TDRs 125-6
solid state 127-9
gastro-thermo recorder 129-30
other microprocessor-controlled 130
Arctocephalus gazella see Antarctic fur
seal
Arctocephalus tropicalis see Sub-Antarctic
fur seal
area, standard units 44
atropine, phocid seals 65
axillary girth 164
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azaperone, otariid seals 72

baculum see penis bone
behaviour recording 140-54
basic data 142
correlates, bioenergetics 309
feeding 149-50
interspecific behaviour 148-50
intraspecific behaviour 145-8
objectives and questions for study
140-3
sampling, recording and analysing
143-5
data collection 144-5
event recording 144
focal animal studies 144
scan sampling 143
territorial and breeding behaviour
147-8
vocalizations 124, 150-1
bioenergetics 291-315
behavioural correlates 309
body composition 300
body weight changes 295-8
carcase analysis 297-9
bomb calorimetry 298-9
isotope-dilution studies 299
correlates of energy expenditure
306-9
breathing parameters 308
dive duration 308
heart rate 307-9
swimming speed 308
definitions of terms 292-4
energy flow, model 293
indirect calorimetry 303-5
oxygen consumption 303-5
radioisotope methods 299-303
energy consumption, oxygen-18
method 301
food intake 300-1
sample analysis 301-3
research, future development 320-1,
332
questions to be addressed 294-5
summary and conclusions 309-11
see also diet studies
birth and lactation 248
bleach, marking techniques 93-4
blood analysis see electrophoretic analysis
of proteins
blubber thickness 164, 297
body dimensions and outline 296-7
recording 163-5, 221-2
body weight
carcase analysis 297-8
changes, bioenergetics 295-8

estimation 51-3
research, future development 324
recording 163-5, 221-2
see also weighing
bomb calorimetry 298-9
bones see skeletal material
bracelets, for electronic instruments 134
branding 99-105
apparatus 99-101
freeze branding 103-5
history 99
instantaneous (explosive) 105
recommendations 101-3
breeding see reproduction

cadmium, sampling and determination
196-7
calorimetry
bomb 298-9
indirect 303-5
camera and film, choice 34
capture see immobilization and capture
capture
techniques other than drugs 82-3
see also drugs, immobilizing
capture-recapture methods 40-1
double tagging 41
Jolly-Seber technique 41
Petersen estimator 40-1
carcase analysis 297-8
see also bioenergetics
carfentanyl
otariid seals 72
phocid seals 66
chromosomes see karyotype analysis
closed season, and sealing season 358
coat see pelage
computers, field data recording 322-3
conservation, Agreed Measures 341-8
Convention for the Conservation of
Antarctic Marine Living Resources
(CCAMLR) 316, 361-80
Ecosystem Monitoring Program 321
relations with other international
organizations 375
Convention for the Conservation of
Antarctic Seals (CCAS) 349-60
exchange of information 358-9
limitations xiv
species covered 350
crabeater seal (Lobodon carcinophagus)
characteristics 14-18
chromosomes 180
diurnal activity 40
ecosystem monitoring, research, future
development 322
immobilizing drugs 76-7
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lactation 229

origin of scientific name 336

ovulation 229

permissible catch 357

pupping season 230

reproductive tract, male 235

serum transferrins 174

teeth, use in age determination 207-10
crustaceans, identification in diet 280-1
cryothermic (freeze) branding 103-5

data collection see populations, estimation
DDT see organochlorines
diazepam, otariid seals 72
diel rhythm, groups 146-7
diet studies 268-90
collection of food samples 268-72
food intake, radioisotope methods
300-1
identification of food material 275-82
apparatus 274
biochemical techniques 282
crustaceans 280-1
fish 276-8
other groups 281-2
squid 278-80
index of relative importance (IRI)
285
interpretation and presentation of
results 282-5
preservation of food samples 272
research, future development 331-2
sorting of food material 273-82
see also bioenergetics; specific
components
distance, standard units 44
disturbance
aerial photography 33
ground observation 32
diurnal activity, correction factor in
estimation of populations 40
dive duration, energy expenditure 308
DNA analysis
fingerprinting 249-50
mitochondrial DNA analysis 184-8
dogs, import precautions 348
drugs
immobilizing
area for injection 50
centrally acting compounds 49
freezing 51
paralyzing compounds
(neuromuscular blockers) 48
research, future development 325
see also immobilization and capture;
specific drugs
dyes, marking techniques 92-3

385

ear clipping, contraindications 98
Ecosystem Monitoring Program
(CCAMLR) 321
electronic technology 118-38
addresses 139
archival recorders 125-31
attachment to individual pinnipeds
132-5
radio tracking 118-23
satellite-linked instruments 131-2
sonic devices 123-5
telemetry 118-23
electrophoretic analysis of
proteins 173-80
analysis 177-8
genetic markers 177
preparation of blood components
(serum, plasma and red cells) 176
sample collection and storage 174-5
elephant seal (Mirounga leonina)
annual cycle 231
birth 248
ovarian structure 240
ovulation 229
pupping season 230
seminiferous tubules 236
characteristics 2-6
immobilizing drugs, recommendations
76-7
lactation 229, 248
origin of scientific name 336
ovulation 229
protection (CCAS) 357
reproductive tract
female 238, 245
male 235
teeth, use in age determination 212-14
energy studies see bioenergetics
enzyme immunoassays, methods 261-2
etorphine chloride, phocid seals 65
Euphausia superba, Antarctic krill 281
euthanasia 159
captive-bolt pistol 157
chemical 159
eye, lens weight 222

faecal samples, identification of diet 272,
275
fathom, defined in metres 44
fentanyl citrate, phocid seals 62
fish
herring, diet studies 283-4
identification in diet 277-8
otoliths 276-8, 283-4
preservation 272
foetus
growth 246-7

© Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9780521111768
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-11176-8 - Antarctic Seals: Research Methods and Techniques

Edited by R. M. Laws
Index
More information

386 Index

foetus (cont.)
measuring 257
preservation 168, 257
freeze branding 103-5
fur seals see Antarctic and Sub-Antarctic
fur seals; otariid seals

gastro-thermo recorder 129-30
genetic-based studies 172-93
discrimination between populations
172-3
electrophoretic analysis of proteins
173-80
data analysis 179-80
genetic markers 177
sampling of animals 178-9
genetic distance, defined 180
karyotype analysis 180-4
mitochondrial DNA analysis 184-8
research, future development 324
genital openings 234
Giemsa solution 182
glues and epoxy resins, for electronic
instruments 134
gonads, hypertrophy in neonates and
foetuses 247
governments
Agreed Measures on conservation
341-8
see also Antarctic Treaty
grouping
diel rhythm 146-7
size of breeding aggregations 145-6
spacing within group 146

hair see pelage

harnesses, for electronic instruments 134

heart rate, energy expenditure 307-9

heat regulation, disruption, caused by
immobilizing drugs 47

heavy metals, sampling and determination
194-7

herring, diet studies 283-4

hydroacoustics 151

Hydrurga leptonyx see leopard seal

ice classification 42-3
brash ice 42
cake ice 42
floe size 42-3
identification of individuals see marking
techniques
identification of species 1-28
key to field identification 25-8

immobilization and capture 46-88
drugs
administration 49-51
desired properties 46-8
dosage and estimation of body
weight 51-3
properties 46-9
resuscitation and precautions 81-2
suitable compounds 48-9
see also specific drugs
non-drug capture techniques 82-3
otariid seals
drug dose rates 67-73
recommendations, summary 78-9
phocid seals
drug dose rates 54-66
recommendations, summary 76-7
recording results 83-5
research, future development 325-6
immunocytochemistry, and EM methods
259-61
industry, possible potential, future
development 317, 333-4, 359
insulin, otariid seals 73

Jolly-Seber technique, capture-recapture
methods 41

karyotype analysis 180-4
chromosome structure analysis 182
materials and methods 181
photomicroscopy and analysis 183-4
slide preparation and staining 181-3
ketamine hydrochloride
otariid seals 69-72
phocid seals 62-5
properties and dosage 75, 80
key to field identification 25-8
killing
closed season and sealing season 358
methods 155-60
permits 351
SCAR Code of Conduct for Use of
Animals for Scientific Purposes
381-2
sealing methods (SCAR) 359-60
sealing zones 358

lactation 248
leopard seal (Hydrurga leptonyx)
characteristics 17, 18-21
chromosomes 180
diet 281
immobilizing drugs, recommendations
76-7

© Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9780521111768
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-11176-8 - Antarctic Seals: Research Methods and Techniques

Edited by R. M. Laws
Index
More information

Index

origin of scientific name 337

ovulation 229

permissible catch 357

pupping season 230

teeth, use in age determination 211
Leptonychotes weddellii see Weddell seal
Lobodon carcinophagus see crabeater seal

man, effects on pinnipeds 148-9
marking techniques 89-118
hair clipping 94-5
natural markings, limitations 90
paints, bleaches and dyes 91-4
research, future development 320, 326
scar marking 96-105
branding 99-105
punch marks and amputations 98-9
tattoos 96
streamer markers 95-6
temporary marking 90-6
vital stains 96-8
see also branding; tagging
measurements and weights see body
dimensions; body weight
mercury, sampling and determination
196-7
metabolic rate, oxygen consumption
measurement 303-5
Mirounga leonina see elephant seal
mitochondrial DNA analysis 184-8
data analysis 187-8
materials and methods 185-7
morphometrics 161-71
see also specimen collection

nalorphine, phocid seals 62
names
origins of scientific names 336-7
scientific names of pinnipeds 340
vernacular names, various languages
338-9
nautical mile, defined 44
navigational data, in estimations of
population data 37
nicotine alkaloid
otariid seals 67
phocid seals 55
properties and dosage 75
.nutrition see diet

ocean depth, standard units 44
octopods see squid

oestrus, detection 255
Ommatophoca rossii see Ross seal

387

organochlorines, sampling and
determination 194-7
otariid seals
annual cycle 229
chromosome number 180
drug dose rates 67-73
immobilization and capture, drug dose
rates 67-73, 78-9
lactation 248
see also species names
otoliths see fish
ovaries
anatomical and histological methods
255-61
anatomy and physiology 238, 239-44
corpus albicans 243-4
corpus luteum 242-3
follicles 241
preservation 168
structure and age determination 223
oxygen consumption, measurement 303-5

pack ice
characteristics, and seal distribution 42
classification 42-3
paints, marking techniques 91-2
paternity, establishing 248-50
PCBs see Organochlorines
pelage
age determination 223-4
hair clipping, marking techniques 94-5
penis bone (baculum) 171, 222-3, 233-5
pentobarbitone, chemical euthanasia 159
Petersen estimator, capture-recapture
methods 40-1
phencyclidine hydrochloride
otariid seals 67
phocid seals 55-60
properties and dosage 74-5
phocid seals
annual cycle 229-31
chromosome number 180
drug dose rates 54-66
immobilization and capture, drug dose
rates 54-66, 76-7
lactation 248
see also species names
photography, aerial 32-5
photomicroscopy, karyotype analysis
183-4
pinnipeds
classification 1
see also otariid seals; phocid seals;
species names
pistols 157
populations, estimation 29-45
aerial photography 33-5
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populations, estimation (cont.)
analysis of results 38-9
capture-recapture methods 40-1
correction factors 39-40
diurnal activity 40
visibility bias 39-40
data collection 36-9
from aircraft 38
from ship 37
data recording, research, future
development 322-3
distribution of seals, pack ice
characteristics 42
genetic discrimination between
populations 172-3
ice classification 42-3
navigational data 37
research, future development 323-4
standard units 43-4
structured and unstructured populations
30-1
survey design 35-6
transect-based survey 30, 35-6
total counts 31-2
from aircraft 38
ground and aerial counts 31-2
type of aircraft 32
predation on seals 149
pregnancy 245-8
implantation 245-6
pregnancy rate 247-8
see also foetus
promazine hydrochloride, otariid seals 67
propriopromazine hydrochloride, otariid
seals 68
prostate
anatomical and histological methods
255
anatomy 233
fine anatomy 235-6
proteins, electrophoretic analysis 173-80
puberty and sexual maturity see
reproduction
punch marks and amputations,
contraindications 98-9

radio tracking 118-23
antennae
aircraft 122
ship systems 122-3
data recorders 122
receivers 121-2
research, future development 327
transmitters 120-1
radioisotope methods
bioenergetics 299-303
isotope-dilution studies 299

recorders see archival recorders; radio
tracking
reproduction 228-67
annual cycle 228-32
bioenergetics 294
birth and lactation 248
enzyme immunoassays 261-2, 330
female reproductive system 237-48
anatomical and histological methods
255-9
field collecting techniques 253-4
gonads, hypertrophy in neonates and
foetuses 247
male reproductive system 232-7
anatomical and histological methods
254-5
mother-pup relations 147
paternity, establishing 248-50
puberty and sexual maturity 250-3
sex, identification in field 233, 234
sexual maturity, age determination
251-3
territorial and breeding behaviour
147-8
tissue fixation for immunocytochemistry
and EM methods 259-61
research centres, addresses 139
research, future development 316-34
abundance and distribution studies
319-20
basic biological studies 318-19
bioenergetics 320-1
ecosystem monitoring 321
marking and telemetry 320
objectives 316-18
scope 318
suggested topics 318-19
Reserves, specifications 358
Rifles 155-6
Ross seal (Ommatophoca rossii)
characteristics 10-14
chromosomes 180
immobilizing drugs 76-7
origin of scientific name 336
protection (CCAS) 357
pupping season 230
teeth, use in age determination 211-12

satellite-linked instruments 131-2
research, future development 324,
327-8
scar marking 96-105
Scientific Committee on Antarctic
Research (SCAR)
background xiii-xvi
and CCAS 349
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Code of Conduct for use of Animals
for Scientific Purposes 381-2
exchange of information and advice
352
Group of Specialists on Seals, terms of
reference xiv-xv
seal reserves, specifications 358
sealing methods 359-60
sealing season, and closed season 358
sealing zones 358
seals, classification 1
sexual maturity see reproduction
shooting
point of aim 157-8
post-shoot procedure 159
regulations 156
weapons 155-7
shotguns, contraindications 157
silver nitrate staining of teeth 212-13
skeletal material
age determination
laminations of bones 221
suture closure 222
baculum 17, 222-3
skull
preservation 169
species characteristics 4, 8, 12, 15,
19, 23
standard measurements 163
suture closure 222
specimen collection 169-71
teeth 167
toe nails 167-8
whole skeleton collection 170
skin, DNA fingerprinting 249-50
sonic devices 123-5
species names see names
specimen collection 161-71
age determination specimens 167-8
cataloguing
fundamental data 162
measurements and weights 163-5,
221-4
infection risk 166
preservation 166, 168-9
reproductive material 168-9, 223
research, future development 325
see also skeletal material
squid, identification in diet 278-80, 283
stains, vital 96-8
standard units 43-4
Sub-Antarctic fur seal (Arctocephalus
tropicalis)
annual cycle, seminiferous tubules 237
characteristics 22-5
diurnal activity 40
lactation 229
origin of scientific name 337

389

ovulation 229

protection (CCAS) 357

pupping season 230

reproductive tract, male 233, 235, 237
succinylcholine chloride

otariid seals 67

phocid seals 54-5

properties and dosage 53, 74
survey design see populations, estimation
suxamethonium chloride, phocid seals 65
swimming speed, energy expenditure 308

tagging 95-6, 105-14
capture-recapture methods 40-1
identification and reporting 113-14
loss 110

analysis 111-12
metal tags 105-7
plastic tags 107-10
recommendations 113
retention rates 109
standardization of marking 112
streamer markers 95-6

tape recording, vocalizations 124, 150-1

tattoos, marking techniques 96

teeth
age determination specimens

choice 207, 211, 215

collection and storage 203

extraction 167

interpretation 208-9, 211, 214, 216

reliability and validation 219-20
decalcification and staining 206, 212-13
incremental growth layers (IGLs) 202-3

cellulose acetate peels 205-6

etching 205-6

growth layer groups (GLGs) 202

optical definition 204
sectioning, preparation 208, 212-13
species accounts 207-19

see also species names
tooth structure 199-203

cementum 202-3

dentine 200-2

external ridges 204

internal structure 204-5

telemetry 118-23
heart rate studies 308
research, future development 326

territorial behaviour 147-8

testes
anatomical and histological methods

254-5
anatomy 232
fine anatomy 23
preservation 168-9
tetracyclines, vital staining 96-8
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thiopental sodium, otariid seals 73
tiletamine hydrochloride - zolazepam
hydrochloride combination
otariid seals 73
phocid seals 66
properties and dosage 80-1
tissue fixation, for immunocytochemistry
and EM methods 259-61
toe nails
age determination, markings 220-1
age determination specimens 167-8
transect, strip 30, 35-6
visibility bias 39-40
width of transect 37

underwater recording 151
units of measurement 44
uterus, anatomy 244-5

vaginal epithelium 245

vaginal smears, oestrus, detection 255

visibility bias, correction factor in
estimation of populations 39-40

vision, effect of immobilizing drugs 47

vital stains, marking techniques 96-8

vocalizations, study 124, 150-1

water
seawater ingestion, contraindications
300-1

source 300-1
Weddell seal (Leptonychotes weddellii)
characteristics 7-10
chromosomes 180
diet 281
immobilizing drugs, recommendations
76-7
karyotype analysis, idiograms 183-4
lactation 229
origin of scientific name 336
ovulation 229
permissible catch 357
protection (CCAS) 357
pupping season 230
reproductive tract, male 235
baculum 235
teeth, use in age determination 211
weighing
field apparatus 51-3, 295-6
weight recording 164-5
see also body weight

xylazine hydrochloride
otariid seals 68-72
phocid seals 60-1, 63-5
properties and dosage 68-72

zolazepam see tiletamine hydrochloride-
zolazepam hydrochloride
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