
Population monitoring protocols for whale shark 

8. REFERENCES 

Aasen O (1963) Length and growth of the porbeagle (Lamna nasus, 
Bonnaterre) in the North West Atlantic. Reports on Norwegian Fishery 
and Marine Investigations 13:20-37 

Akaike H (1973) Information theory as an extension of the maximum likelihood 
principle. In: Proceedings of the Second International Symposium on 
Information Theory Petrov BN, Csaki F (eds), Budapest, Hungary, p 267­
281 

Angliss RP, DeMaster DP (1997) Differentiating serious and non-serious injury of 
marine mammals taken incidental to commercial fishing operations. 
Report of the Serious Injury Workshop 1-2 April 1997, Silver Spring, 
Maryland, p 1-53 

Arnason U, Gullberg A, Janke A (2001) Molecular phylogenetics of 
gnathostomous (jawed) fishes: old bones, new cartilage. Zoologica 
Scripta 30:249-255 

Arnault S (1987) Tropical Atlantic geostrophic currents and ship drifts. J Geophys 
Res C 92:5076-5088 

Arzoumanian Z, Holmberg J, Norman B (2005) An astronomical pattern-
matching algorithm for computer-aided identification of whale sharks 
Rhincodon typus. Journal of Applied Ecology 42:999-1011 

Auckland JN, Debinski DM, Clark WR (2004) Survival, movement, and resource 
use of the butterfly Parnassius clodius. Ecological Entomology 29:139-149 

Baker CS, Slade RW, Bannister JL, Abernethy RB, Weinrich MT, Lien J, Urban J, 
Corkeron P, Calmabokidis J, Vasquez O, Palumbi SR (1994) Hierarchical 
Structure of Mitochondrial-DNA Gene Flow among Humpback Whales 
Megaptera-Novaeangliae, Worldwide. Molecular Ecology 3:313-327 

Barber PH, Palumbi SR, Erdmann MV, Moosa MK (2000) Biogeography - A 
marine Wallace's line? Nature 406:692-693 

Barber PH, Palumbi SR, Erdmann MV, Moosa MK (2002) Sharp genetic breaks 
among populations of Haptosquilla pulchella (Stomatopoda) indicate 
limits to larval transport: patterns, causes, and consequences. Molecular 
Ecology 11:659-674 

Bateson PPG (1977) Testing an observer's ability to identify individual animals. 
Animal Behaviour 25:247-248 

Baum JK, Kehler D, Myers RA (2005) Robust estimates of decline for pelagic 
shark populations in the northwest Atlantic and Gulf of Mexico. Fisheries 
30:27-30 

Baum JK, Myers RA, Kehler DG, Worm B, Harley SJ, Doherty PA (2003) Collapse 
and conservation of shark populations in the Northwest Atlantic. Science 
299:389-392 

Beck CA, McMillan JI, Bowen WD (2002) An algorithm to improve geolocation 
positions using sea surface temperature and diving depth. Marine 
Mammal Science 18:940-951 

Beckley LE, Cliff G, Smale MJ, Compagno LJV (1997) Recent strandings and 
sightings of whale sharks in South Africa. Environ Biol Fishes 50:343-348 

177
 



Population monitoring protocols for whale shark 

Beissinger SR, Westphal MI (1998) On the use of demographic models of 
population viability in endangered species management. Journal of 
Wildlife Management 62:821-841 

Belovsky GE, Botkin DB, Crowl TA, Cummins KW, Franklin JF, Hunter MLJ, Joern A, 
Lindenmayer DB, MacMahon JA, Margules CR, Scott JM (2004) Ten 
suggestions to strengthen the science of ecology. BioScience 54:345-351 

Benton TG, Grant A (1996) How to keep fit in the real world: elasticity analyses 
and selection pressures on life-histories in a variable environment. 
American Naturalist 147:115-139 

Bentzen P, Wright JM, Bryden LT, Sargent M, Zwaneburg KCT (1998) Tandem 
repeat polymorphism and heteroplasmy in the mitochondrial control 
region of redfishes (Sebastes : Scorpaenidae). Journal of Heredity 89:1-7 

Berube M, Aguilar A, Dendanto D, Larsen F, Di Sciara GN, Sears R, Sigurjonsson 
J, Urban-R J, Palsboll PJ (1998) Population genetic structure of North 
Atlantic, Mediterranean Sea and Sea of Cortez fin whales, Balaenoptera 
physalus (Linnaeus 1758): analysis of mitochondrial and nuclear loci. 
Molecular Ecology 7:585-599 

Bilgmann K, Griffiths OJ, Allen SJ, Moller LM (2007) A biopsy pole system for bow-
riding dolphins: Sampling success, behavioral responses, and test for 
sampling bias. Marine Mammal Science 23:218-225 

Block BA, Dewar H, Blackwell SB, Williams TD, Prince ED, Farwell CJ, Boustany A, 
Teo SLH, Seitz A, Walli A (2001) Migratory movements, depth preferences, 
and thermal biology of Atlantic Bluefin Tuna. Science 293:1310 

Booth DJ (2004) Synergistic effects of conspecifics and food on growth and 
energy allocation of a damselfish. Ecology 85:2881-2887 

Bowditch N (1802) The New American Practical Navigator. E.M. Blunt for Brown 
& Stansbury, New York 

Bowen BW, Bass AL, Rocha LA, Grant WS, Robertson DR (2001) Phylogeography 
of the trumpetfishes (Aulostomus): Ring species complex on a global 
scale. Evolution 55:1029-1039 

Bowen BW, Bass AL, Soares L, Toonen RJ (2005) Conservation implications of 
complex population structure: lessons from the loggerhead turtle 
(Caretta caretta). Molecular Ecology 14:2389-2402 

Bowen BW, Clark AM, Abreu-Grobois FA, Chaves A, Reichart HA, Ferl RJ (1997) 
Global phylogeography of the ridley sea turtles (Lepidochelys spp.) as 
inferred from mitochondrial DNA sequences. Genetica 101:179-189 

Bowen BW, Muss A, Rocha LA, Grant WS (2006) Shallow mtDNA coalescence in 
atlantic pygmy angelfishes (Genus Centropyge) indicates a recent 
invasion from the Indian Ocean. Journal of Heredity 97:1-12 

Boyce MS (1992) Population viability analysis. Annual Review of Ecology and 
Systematics 23:481-506 

Bradshaw CJA, Barker RJ, Davis LS (2000) Modeling tag loss in New Zealand fur 
seal pups. Journal of Agricultural, Biological, and Environmental Statistics 
5:475-485 

Bradshaw CJA, Barker RJ, Harcourt RG, Davis LS (2003) Estimating survival and 
capture probability of fur seal pups using multistate mark-recapture 
models. Journal of Mammalogy 84:65-80 

Bradshaw CJA, Evans K, Hindell M (2005) Mass cetacean strandings - a plea for 
empiricism. Conservation Biology 20:584-586 

178
 



Population monitoring protocols for whale shark 

Bradshaw CJA, Fitzpatrick BW, Steinberg CC, Brook BW, Meekan MG (In press) 
The world's largest fish is getting smaller. Biological Conservation 

Bradshaw CJA, Mollet HF, Meekan MG (2007) Inferring population trends for the 
world's largest fish from mark-recapture estimates of survival. J Anim Ecol 
76:480-489 

Brook BW, Bradshaw CJA (2006) Strength of evidence for density dependence 
in abundance time series of 1198 species. Ecology 87:1445-1451 

Brook BW, Burgman MA, Akçakaya HR, O'Grady JJ, Frankham R (2002) Critiques 
of PVA ask the wrong questions: throwing the heuristic baby out with the 
numerical bath water. Conservation Biology 16:262-263 

Brook BW, Traill LW, Bradshaw CJA (2006) Minimum viable population size and 
global extinction risk are unrelated. Ecology Letters 9:375-382 

Brown JR, Beckenbach K, Beckenbach AT, Smith MJ (1996) Length variation, 
heteroplasmy and sequence divergence in the mitochondrial DNA of 
four species of sturgeon (Acipenser). Genetics 142:525-535 

Brown MR, Corkeron PJ, Hale PT, Schultz KW, Bryden MM (1995) Evidence for a 
Sex-segregated migration in the Humpback Whale (Megaptera-
Novaeangliae). Proceedings of the Royal Society of London Series B-
Biological Sciences 259:229-234 

Burgess GH, Beerkircher LR, Cailliet GM, Carlson JK, Cortes E, Goldman KJ, 
Grubbs RD, Musick JA, Musyl MK, Simpfendorfer CA (2005a) Is the 
collapse of shark populations in the Northwest Atlantic Ocean and Gulf 
of Mexico real? Fisheries 30:19-26 

Burgess GH, Beerkircher LR, Cailliet GM, Carlson JK, Cortes E, Goldman KJ, 
Grubbs RD, Musick JA, Musyl MK, Simpfendorfer CA (2005b) Reply to 
"Robust estimates of decline for pelagic shark populations in the 
Northwest Atlantic and Gulf of Mexico". Fisheries 30:30-31 

Burks CM, Driggers WB, Mullin KD (2006) Abundance and distribution of whale 
sharks (Rhincodon typus) in the northern Gulf of Mexico. Fishery Bulletin 
104:579-584 

Burnham KP, Anderson DR (2002) Model Selection and Multimodal Inference: A 
Practical Information-Theoretic Approach. Springer-Verlag, New York, 
USA 

Burnham KP, Anderson DR (2004) Understanding AIC and BIC in model 
selection. Sociol Meth Res 33:261-304 

Caddy JF, Mahon R (1995) Reference Points for Fisheries Management. Report 
No. 347, FAO Fisheries, Rome, Italy 

Cailliet GM, Mollet HF, Pittinger GG, Bedford D, Ntanson LJ (1992) Growth and 
demography of the Pacific angel shark (Squatina californica), based 
upon tag returns off California. Australian Journal of Marine and 
Freshwater Research 43:1313-1330 

Cao Y, Waddell PJ, Okada N, Hasegawa M (1998) The complete mitochondrial 
DNA sequence of the shark Mustelus manazo: Evaluating rooting 
contradictions to living bony vertebrates. Molecular Biology and 
Evolution 15:1637-1646 

Caputi N, Fletcher WJ, Pearce A, Chubb CF (1996) Effect of the Leeuwin 
Current on the recruitment of fish and invertebrates along the Western 
Australian coast. Mar Freshw Res 47:147-155 

179
 



Population monitoring protocols for whale shark 

Carlsson J, McDowell JR, Carlsson JEL, Graves JE (2007) Genetic identity of YOY 
bluefin tuna from the eastern and Western Atlantic spawning areas. 
Journal of Heredity 98:23-28 

Castro ALF, Rosa RS (2005) Use of natural marks on population estimates of the 
nurse shark, Ginglymostoma cirratum, at Atol das Rocas Biological 
Reserve, Brazil. Environ Biol Fishes 72:213-221 

Castro ALF, Stewart BS, Wilson SG, Hueter RE, Meekan MG, Motta PJ, Bowen BW, 
Karl SA (2007) Population genetic structure of Earth's largest fish, the 
whale shark (Rhincodon typus). Molecular Ecology 16:5183-5192 

Caswell H, Fujiwara M, Brault S (1999) Declining survival probability threatens 
the North Atlantic right whale. Proceedings of the National Academy of 
Sciences of the United States of America 96:3308-3313 

Caughley G (1994) Directions in conservation biology. J Anim Ecol 63:215-244 
Cavanagh RD, Kyne PM, Folwer SL, Musick JA, Bennett MB (2003) The 

Conservation Status of Australasian Chondrichthyans: Report of the IUCN 
Shark Specialist Group Australia and Oceania Regional Red List 
Workshop, IUCN Shark Specialist Group, Queensland, Australia 

Chamaillé-Jammes S, Fritz H, Valeix M, Murindagomo F, Clobert J (2008) 
Resource variability, aggregation and direct density dependence in an 
open context: the local regulation of an African elephant population. J 
Anim Ecol 77:135-144 

Chang WB, Leu MY, Fang LS (1997) Embryos of the whale shark, Rhincodon 
typus: early growth and size distribution. Copeia 1997:444-446 

Chang YP, Chang CC, Wang LW, Chen MT, Wang CH, Yu EF (1999) Planktonic 
foraminiferal sea surface temperature variations in the southeast 
Atlantic Ocean: A high-resolution record MD962085 of the past 400,000 
years from the IMAGES II-NAUSICAA cruise. Terrestrial Atmospheric and 
Oceanic Sciences 10:185-200 

Chen C-T, Liu K-M, Joung S-J (1997a) Preliminary report on Taiwan's whale shark 
fishery. TRAFFIC Bulletin 17:53-57 

Chen CT, Liu KM, Chang YC (1997b) Reproductive biology of the bigeye 
thresher shark, Alopias superciliosus (Lowe, 1839) (Chondrichthyes: 
Alopiidae), in the northwestern Pacific. Ichthyological Research 44:227­
235 

Chen VY, Phipps MJ (2002) Management and Trade of Whale Sharks in Taiwan. 
A TRAFFIC East Asia Report:1-35 

Chenoweth SF, Hughes JM (2003) Oceanic interchange and nonequilibrium 
population structure in the estuarine dependent Indo-Pacific tasselfish, 
Polynemus sheridani. Molecular Ecology 12:2387-2397 

CITES (2002) CITES Appendix II nomination of the Whale Shark, Rhincodon typus. 
Proposal 12.35. CITES Resolutions of the Conference of the Parties in 
effect after the 12th Meeting, Santiago, Chile 

Clark E, Nelson DR (1997) Young whale sharks, Rhincodon typus, feeding on a 
copepod bloom near La Paz, Mexico. Environ Biol Fishes 50:63-73 

CMS (2005) Bullet Summary of the Dialogue on Whale Shark Conservation. 8th 
Meeting of the Conference of the Parties, Bangkok 

Coates AG, Obando JA (1996) The geologic evolution of the Central American 
isthmus. In: Evolution and environment in tropical America. Jackson JBC, 
Budd AF, Coates AG (eds). University of Chicago Press, Chicago, p 21–56 

180
 



Population monitoring protocols for whale shark 

Cochran ME, Ellner S (1992) Simple methods for calculating age-based life 
history parameters for stage-structured populations. Ecol Monog 62:345­
364 

Colman JG (1997) A review of the biology and ecology of the whale shark. J 
Fish Biol 51:1219-1234 

Compagno LJV (1984) Sharks of the world, Part 1: Hexanchiformes to 
Lamniformes, Rome 

Compagno LJV (2001) Sharks of the world: an annotated and illustrated 
catalogue of shark species known to date. Volume 2 Bulhead, mackerel 
and carpet sharks (Heterodontiformes, Lamniformes and 
Orectolobiformes), Food and Agriculture Organization of the United 
Nations, Rome, Italy 

Conover DO, Munch SB (2002) Sustaining fisheries yields over evolutionary time 
scales. Science 297:94-96 

Corcoran MJ, Gruber SH (1999) The Use of Photoidentification to Study Social 
Organization of the Spotted Eagle Ray, Aetobatus narinari (Euphrasen 
1790), at Bimini, Bahamas: A Preliminary Report. Bahamas Journal of 
Science 7:21-27 

Cormack RM (1964) Models for capture-recapture. Biometrika 51:429-438 
Cortés E (2002) Incorporating uncertainty into demographic modeling: 

application to shark populations and their conservation. Conservation 
Biology 16:1048-1062 

Craig AS, Herman LM (1997) Sex differences in site fidelity and migration of 
humpback whales (Megaptera novaeangliae) to the Hawaiian Islands. 
Canadian Journal of Zoology-Revue Canadienne De Zoologie 75:1923­
1933 

Craig MT, Eble JA, Bowen BW, Robertson DR (2007) High genetic connectivity 
across the Indian and Pacific Oceans in the reef fish Myripristis berndti 
(Holocentridae). Marine Ecology-Progress Series 334:245-254 

Dalebout ML, Robertson KM, Frantzis A, Engelhaupt D, Mignucci-Giannoni AA, 
Rosario-Delestre RJ, Baker CS (2005) Worldwide structure of mtDNA 
diversity among Cuvier's beaked whales (Ziphius cavirostris): implications 
for threatened populations. Molecular Ecology 14:3353-3371 

Davis D (1998) Whale shark tourism in Ningaloo Marine Park, Australia. 
Anthrozoos 11:5-11 

Davis D, Banks S, Birtles A, Valentine P, Cuthill M (1997) Whale sharks in Ningaloo 
Marine Park: managing tourism in an Australian marine protected area. 
Tour Manage 18:259-271 

de Little SC, Bradshaw CJA, McMahon CR, Hindell MA (2007) Complex interplay 
between intrinsic and extrinsic drivers of long-term survival trends in 
southern elephant seals. BMC Ecology 7:3 

Delarbre C, Spruyt N, Delmarre C, Gallut C, Barriel V, Janvier P, Laudet V, 
Gachelin G (1998) The complete nucleotide sequence of the 
mitochondrial DNA of the dogfish, Scyliorhinus canicula. Genetics 
150:331-344 

Delong RL, Stewart BS, Hill RD (1992) Documenting migrations of northern 
elephant seals using day length. Marine Mammal Science 8:155-159 

Domeier ML, Kiefer D, Nasby-Lucas N, Wagschal A, O’Brien F (2005) Tracking 
Pacific bluefin tuna (Thunnus thynnus orientalis) in the northeastern 
Pacific with an automated algorithm that estimates latitude by 

181
 



Population monitoring protocols for whale shark 

matching sea-surface-temperature data from satellites with 
temperature data from tags on fish. Fish Bull 103:292-306 

Domeier ML, Nasby-Lucas N (2006) Annual re-sightings of photographically 
identified White Sharks (Carcharodon carcharias) at an eastern Pacific 
aggregation site (Guadalupe Island, Mexico). Mar Biol DOI 
10/1007/s00227-006-0380-7 

Drake JM (2005) Density-dependent demographic variation determines 
extinction rate of experimental populations. PLoS Biology 3:e222 

Duffy CAJ (2002) Distribution, seasonality, lengths, and feeding behaviour of 
whale sharks (Rhincodon typus) observed in New Zealand waters. N Z J 
Mar Freshw Res 36:565-570 

Dulvy NK, Sadovy Y, Reynolds JD (2003) Extinction vulnerability in marine 
populations. Fish Fish 4:25-64 

Duncan KM, Martin AP, Bowen BW, De Couet HG (2006) Global 
phylogeography of the scalloped hammerhead shark (Sphyrna lewini). 
Molecular Ecology 15:2239-2251 

Eckert SA (2002) Distribution of juvenile leatherback sea turtle Dermochelys 
coriacea sightings. Marine Ecology-Progress Series 230:289-293 

Eckert SA, Dolar LL, Kooyman GL, Perrin W, Rahman RA (2002) Movements of 
whale sharks (Rhincodon typus) in South-east Asian waters as 
determined by satellite telemetry. J Zool 257:111-115 

Eckert SA, Stewart BS (2001) Telemetry and satellite tracking of whale sharks, 
Rhincodon typus, in the Sea of Cortez, Mexico, and the north Pacific 
Ocean. Environ Biol Fishes 60:299-308 

Ellner SP, Fieberg J, Ludwig D, Wilcox C (2002) Precision of Population Viability 
Analysis. Conservation Biology 16:258-261 

Evans PGH (2003) EUROPHLUKES Database Specifications Handbook. 
http://www.europhlukes.net. 

Excoffier L, Laval G, Schneider S (2005) Arlequin ver. 3.0: An integrated software 
package for population genetics data analysis. Evolutionary 
Bioinformatics Online 1:47-50 

Excoffier L, Smouse PE, Quattro JM (1992) Analysis of molecular variance 
inferred from etric distances among DNA haplotypes - Application to 
human mitochondrial-DNA restriction data. Genetics 131:479-491 

Fagan WF, Holmes EE (2006) Quantifying the extinction vortex. Ecology Letters 
9:51-60 

Fancy SG, Pank LF, Douglas DC, Curby CH, Garner GW, Amstrup SC, Regelin WL 
(1988) Satellite telemetry: a new tool for wildlife research and 
management. US Fish and Wildlife Service Research Publications 172:1­
54 

Felsenstein J (1985) Confidence limits on phylogenies: An approach using the 
bootstrap. Evolution 39:783-791 

Fiedler PC, Bernard HJ (1987) Tuna aggregation and feeding near fronts 
observed in satellite imagery. Continental Shelf Research 7:871-881 

Field IC, Bradshaw CJA, Burton HR, Sumner MD, Hindell MA (2005) Resource 
partitioning through oceanic segregation of foraging juvenile southern 
elephant seals. Oecologia 142:127-135 

Fitzpatrick B, Meekan M, Richards A (2006) Shark attacks on a whale shark 
(Rhincodon typus) at Ningaloo Reef, western Australia. Bull Mar Sci 
78:397-402 

182
 



Population monitoring protocols for whale shark 

Flores JA, Gersonde R, Sierro FJ (1999) Pleistocene fluctuations in the Agulhas 
Current Retroflection based on the calcareous plankton record. Marine 
Micropaleontology 37:1-22 

Food and Agriculture Organisation of the United Nations (2006) The State of the 
World Fisheries and Aquaculture 2006, FAO, Rome 

Fowler SL (2000) Whale shark Rhincodon typus. Policy and research scoping 
study, Nature Conservation Bureau, Newbury, United Kingdom 

Friday N, Smith TD, Stevick PT, Allen J (2000) Measurement of Photographic 
Quality and Individual Distinctiveness for the Photographic Identification 
of Humpback Whales, Megaptera novaengliae. Marine Mammal 
Science 16:355-374 

Frisk MG, Miller TJ, Fogarty MJ (2001) Estimation and analysis of biological 
parameters in elasmobranch fishes: a comparative life history study. Can 
J Fish Aquat Sci 58:969-981 

Frisk MG, Miller TJ, Fogarty MJ (2002) The population dynamics of little skate 
Leucoraja erinacea, winter skate Leucoraja ocellata, and barndoor 
skate Dipturus laevis: predicting exploitation limits using matrix analyses. 
Ices Journal of Marine Science 59:576-586 

Fu YX (1997) Statistical tests of neutrality of mutations against population 
growth, hitchhiking and background selection. Genetics 147:915-925 

Fujii T, Nishida M (1997) High sequence variability in the mitochondrial DNA 
control region of the Japanese flounder Paralichthys olivaceus. Fisheries 
Science 63:906-910 

Fujiwara M, Caswell H (2001) Demography of the endangered North Atlantic 
right whale. Nature 414:537-541 

Gallucci VF, Taylor IG, Erzini K (2006) Conservation and management of 
exploited shark populations based on reproductive value. Can J Fish 
Aquat Sci 63:931-942 

Garcia-Perea P (2000) Survival of injured Iberian lynx (Lynx pardinus) and non­
natural mortality in central-southern Spain. Biological Conservation 
93:265-269 

Gauthier-Clerc M, Gendner JP, Ribic CA, Fraser WR, Woehler EJ, Descamps S, 
Gilly C, Le Bohec C, Le Maho Y (2004) Long-term effects of flipper bands 
on penguins. Proceedings of the Royal Society of London Series B-
Biological Sciences 271:S423-S426 

Gerrodette T (1987) A power analysis for detecting trends. Ecology 68:1364-1372 
Gibbons MJ, Thibault-Botha D (2002) The match between ocean circulation 

and zoogeography of epipelagic siphonophores around southern 
Africa. Journal of the Marine Biological Association of the United 
Kingdom 82:801-810 

Graham RT (2004) Global whale shark tourism: a "golden goose" of sustainable 
and lucrative income. Shark News Newsletter of the IUCN Shark 
Specialist Group 16:8-9 

Graham RT, Roberts CM (2007) Assessing the size, growth rate and structure of a 
seasonal population of whale sharks (Rhincodon typus Smith 1828) using 
conventional tagging and photo identification. Fisheries Research 84:71­
80 

Graham RT, Roberts CM, Smart JCR (2006) Diving behaviour of whale sharks in 
relation to a predictable food pulse. J R Soc Interface 3:109-116 

183
 



Population monitoring protocols for whale shark 

Grant A, Benton TG (2000) Elasticity analysis for density-dependent populations 
in stochastic environments. Ecology 81:680-693 

Graves JE, McDowell JR (2003) Stock structure of the world's istiophorid billfishes: 
a genetic perspective. Mar Freshw Res 54:287-298 

Greenstreet SPR, Rogers SI (2006) Indicators of the health of the North Sea fish 
community: identifying reference levels for an ecosystem approach to 
management. ICES Journal of Marine Science 63:573-593 

Gruber SH, de Marignac JR, Hoenig JM (2001) Survival of juvenile lemon sharks 
(Negaprion brevirostris) at Bimini, Bahamas, estimated by mark-
depletion experiments. Transactions of the American Fisheries Society 
130:376-384 

Gudger EW (1940) Whale sharks rammed by ocean vessels.  How these sluggish 
leviathans aid in their own destruction. New England Naturalist 7:1-10 

Gunn J, Polacheck T, Davis T, Sherlock M, Betlehem A (1994) The development 
and use of archival tags for studying the migration, behaviour and 
physiology of southern bluefin tuna, with an assessment of the potential 
for transfer of the technology to groundfish research. ICES Proc Mini 
Symp on Fish Migration 21:1-23 

Gunn JS, Patterson TA, Pepperell JG (2003) Short-term movement and 
behaviour of black marlin Makaira indica in the Coral Sea as 
determined through a pop-up satellite archival tagging experiment. 
Marine & Freshwater Research 54:515-525 

Gunn JS, Stevens JD, Davis TLO, Norman BM (1999) Observations on the short-
term movements and behaviour of whale sharks (Rhincodon typus) at 
Ningaloo Reef, Western Australia. Mar Biol 135:553-559 

Hammond PS, Mizroch SA, Donovan GP (1990) Individual recognition of 
Cetaceans: Use of photo-identification and other techniques to 
Estimate Population Parameters, International Whaling Commission, 
Cambridge, Massachusetts 

Harpending HC (1994) Signature of ancient population-growth in a low-
resolution mitochondrial-DNA mismatch distribution. Human Biology 
66:591-600 

Hartog JD, Reijns R (2004) I3S Manual-Interactive Raggie Identification System, 
Version 0.2. 

Hasegawa M, Kishino H, Yano T-A (1985) Dating of the human-ape splitting by a 
molecular clock of mitochondrial DNA. Journal of Molecular Evolution 
22:160-174 

Hazin FHV, Fischer AF, Broadhurst MK, Veras D, Oliveira PG, Burgess GH (2006) 
Notes on the reproduction of Squalus megalops off northeastern Brazil. 
Fisheries Research 79:251-257 

Heist EJ (1999) A review of population genetics in sharks. American Fishery 
Society Symposium 23:161-168 

Heist EJ (2004) Genetics of sharks, skates and rays. In: Biology of sharks and their 
relatives. Carrier JC, Musick JA, Heithaus MR (eds). CRC Press, Boca 
Raton, FL, USA, p 471-485 

Heithaus MR (2001a) The biology of tiger sharks, Galeocerdo cuvier, in Shark 
Bay, Western Australia: sex ratio, size distribution, diet, and seasonal 
changes in catch rates. Environ Biol Fishes 61:25-36 

184
 



Population monitoring protocols for whale shark 

Heithaus MR (2001b) Shark attacks on bottlenose dolphins (Tursiops aduncus) in 
Shark Bay, Western Australia: attack rate, bite scar frequencies and 
attack seasonality. Marine Mammal Science 17:526-539 

Heppell SS, Caswell H, Crowder LB (2000) Life histories and elasticity patterns: 
perturbation analysis for species with minimal demographic data. 
Ecology 81:654-665 

Heupel MR, Simpfendorfer CA (2002) Estimation of mortality of juvenile blacktip 
sharks, Carcharhinus limbatus, within a nursery area using telemetry 
data. Can J Fish Aquat Sci 59:624-632 

Heyman WD, Graham RT, Kjerfve B, Johannes RE (2001) Whale sharks 
Rhincodon typus aggregate to feed on fish spawn in Belize. Marine 
Ecology-Progress Series 215:275-282 

Hiby L, Lovell P (2001) An automated system for matching the callosity patterns 
in aerial photographs of southern right whales. Journal of Cetacean 
Research and Management 

Hillman G, Wursig B, Gailey G, Kehtarnavaz N, Drobyshevsky A, Araabi BN, 
Tagare HD, Weller DW (2003) Computer-assisted photo-identification of 
individual marine vertebrates: a multi-species system. Journal of Aquatic 
Mammals 29:117-123 

Hiruki LM, Gilmartin WG, Becker BL, Stirling I (1993) Wounding in Hawaiian monk 
seals (Monachus schauinslandi). Canadian Journal of Zoology 71:458­
468 

Hoarau G, Holla S, Lescasse R, Stam WT, Olsen JL (2002) Heteroplasmy and 
evidence for recombination in the mitochondrial control region of the 
flatfish Platichthys flesus. Molecular Biology and Evolution 19:2261-2264 

Holloway PE (2001) A regional model of the semi-diurnal internal tide on the 
Australian North West Shelf. J Geophys Res 106:625 

Holloway PE, Nye HC (1985) Leeuwin Current and wind distributions on the 
Australian North West Shelf between January 1982 and July 1983. 
Australian Journal of Marine and Freshwater Research 36:123-137 

Hsu HH, Joung SJ, Liao YY, Liu KM (2007) Satellite tracking of juvenile whale 
sharks, Rhincodon typus, in the Northwestern Pacific. Fisheries Research 
84:25-31 

Hughes GR, Luschi P, Mencacci R, Papi F (1998) The 7000-km oceanic journey of 
a leatherback turtle tracked by satellite. Journal of Experimental Marine 
Biology and Ecology 229:209-217 

Hunter JR (1986) The Dynamics of Tuna Movements: An Evaluation of Past and 
Future Research. Food and Agriculture Organization of the United 
Nations 

Inagake D, Yamada H, Segawa K, Okazaki M, Nitta A, Itoh T (2001) Migration of 
young bluefin tuna, Thunnus orientalis Temminck et Schlegel, through 
archival tagging experiments and its relation with oceanographic 
condition in the western North Pacific. Bull Nat Res Inst Far Seas Fish 
38:53-81 

IUCN-SSC Shark Specialist Group (2002) The Role of CITES in the Conservation 
and Management of Sharks, IUCN, Gland, Switzerland 

IUCN (2005) IUCN Red List of Threatened Species. IUCN, Gland, Switzerland 
Iwasaki Y (1970) On the distribution and environment of the whale shark, 

Rhincodon typus in skipjack fishing groups in the western Pacific Ocean. 

185
 



Population monitoring protocols for whale shark 

Journal of the College of Marine Science and Technology Tokai 
University 4:37-51 

James MC, Ottensmeyer CA, Myers RA (2005) Identification of high-use habitat 
and threats to leatherback sea turtles in northern waters: new directions 
for conservation. Ecology Letters 8:195-201 

Jarman SN, Wilson SG (2004) DNA-based species identification of krill consumed 
by whale sharks. J Fish Biol 65:586-591 

Jellyman D, Tsukamoto K (2002) First use of archival transmitters to track 
migrating freshwater eels Anguilla dieffenbachii at sea. Marine ecology 
Progress series(Halstenbek) 233:207-215 

Jennings S, Kaiser J (1998) The effects of fishing on marine ecosystems. 
Advances in Marine Biology 34:201-352 

Jennings S, Reynolds JD, Mills SC (1998) Life history correlates of responses to 
fisheries exploitation. Proceedings of the Royal Society B 265:333-339 

Jolly GM (1965) Explicit estimates from mark-recapture data with both death 
and immigration-stochastic models. Biometrika 52:225-247 

Joung SJ, Chen CT (1995) Reproduction in the sandbar shark, Carcharhinus 
plumbeus, in the waters off northeastern Taiwan. Copeia 1995:659-665 

Joung SJ, Chen CT, Clark E, Uchida S, Huang WYP (1996) The whale shark, 
Rhincodon typus, is a livebearer: 300 embryos found in one 
'megamamma' supreme. Environ Biol Fishes 46:219-223 

Joung SJ, Liao YY, Liu KM, Chen CT, Leu LC (2005) Age, growth, and 
reproduction of the spinner shark, Carcharhinus brevipinna, in the 
northeastern waters of Taiwan. Zoological Studies 44:102-110 

Kandpal RP, Kandpal G, Weissman SM (1994) Construction of libraries enriched 
for sequence repeats and jumping clones, and hybridization selection 
for region-specific markers. Proceedings of the National Academy of 
Sciences of the United States of America 91:88-92 

Karanth KU, Nichols JD (1998) Estimation of tiger densities in India using 
photographic captures and recaptures. Ecology 79:2852-2862 

Karlsson O, Hiby L, Lundberg T, Jussi M, Jussi I, Helander B (2005) Photo-
identification, site fidelity, and movement of female gray seals 
(Halichoerus grypus) between haul-outs in the Baltic Sea. Ambio 34:628­
634 

Keeney DB, Heist EJ (2006) Worldwide phylogeography of the blacktip shark 
(Carcharhinus limbatus) inferred from mitochondrial DNA reveals 
isolation of western Atlantic populations coupled with recent Pacific 
dispersal. Molecular Ecology 15:3669-3679 

Keeney DB, Heupel MR, Hueter RE, Heist EJ (2005) Microsatellite and 
mitochondrial DNA analyses of the genetic structure of blacktip shark 
(Carcharhinus limbatus) nurseries in the northwestern Atlantic, Gulf of 
Mexico, and Caribbean Sea. Molecular Ecology 14:1911-1923 

Kelly MJ (2001) Computer-aided photograph matching in studies using 
individual identification: An example from Serengeti cheetahs. Journal 
of Mammalogy 82:440-449 

Kitamura T, Takemura A, Watabe S, Taniuchi T, Shimizu M (1996) Mitochondrial 
DNA analysis for the cytochrome b gene and D-loop region from the 
bull shark Carcharhinus leucas. Fisheries Science 62:21-27 

Klimley AP (1987) The determinants of sexual segregation in the scalloped 
hammerhead shark, Sphyrna lewini. Environ Biol Fishes 18:27-40 

186
 



Population monitoring protocols for whale shark 

Klimley AP (1993) Highly directional swimming by scalloped hammerhead 
sharks, Sphyrna lewini, and subsurface irradiance, temperature, 
bathymetry, and geomagnetic field. Mar Biol 117:1-22 

Kohler NE, Turner PA (2001) Shark tagging: A review of conventional methods 
and studies. Environ Biol Fishes 60:191-223 

Kraus SD (1990) Rates and potential causes of mortality in North Atlantic right 
whales (Eubalaena glacialis). Marine Mammal Science 6:278-291 

Kukuyev IE (1996) The new finds in recently born individuals of the whale shark 
Rhincodon typus (Rhincodontidae) in the Atlantic Ocean. Journal of 
Icthyology 36:203-205 

Laist DW, Knowlton AR, Mead JG, Collet AS, Podesta M (2001) Collisions 
between ships and whales. Marine Mammal Science 17:35-75 

Laist DW, Shaw C (2006) Preliminary evidence that boat speed restrictions 
reduce deaths of Florida manatees. Marine Mammal Science 22:472-479 

Lambertsen RH (1987) A biopsy system for large whales and its use for 
cytogenetics. Journal of Mammalogy 68:443-445 

Langtimm CA, Beck CA, Edwards HH, Fick-Child KJ, Ackerman BB, Barton SL, 
Hartley WC (2004) Survival estimates for Florida manatees from the 
photo-identification of individuals. Marine Mammal Science 20:438-463 

Lapolla F (2005) The Dolphin Project http://thedolphinproject.org. 
Last PR, Stevens JD (1994) Sharks and Rays of Australia. CSIRO, Hobart, Australia 
Lebreton J-D, Burnham KP, Clobert J, Anderson DR (1992) Modeling survival and 

testing biological hypotheses using marked animals: a unified approach 
with case studies. Ecol Monog 62:67-118 

Lee WJ, Conroy J, Howell WH, Kocher TD (1995) Structure and evolution of 
teleost mitochondrial control regions. Journal of Molecular Evolution 
41:54-66 

Lenanton RC, Joll L, Penn J, Jones K (1991) The influence of the Leeuwin Current 
on coastal fisheries of Western Australia. J R Soc W Aust 74:101-114 

Link WA, Barker RJ (2006) Model weights and the foundations of multimodel 
inference. Ecology 87:2626-2635 

Liu KM, Chen CT, Liao TH, Joung SJ (1999) Age, growth, and reproduction of the 
pelagic thresher shark, Alopias pelagicus in the northwestern Pacific. 
Copeia 1999:68-74 

Loader C (1999) Local Regression and Likelihood. Springer 
Lohmann KJ, Lohmann CMF (1996) Detection of magnetic field intensity by sea 

turtles. Nature 380:59 
Long DJ, Jones RE (1996) White shark predation and scavenging on cetaceans 

in the eastern North Pacific Ocean. In: Great white sharks - the biology 
of Carcharodon carcharias Kimley AP, Ainley DG (eds) 

Lukacs PM, Burnham KP (2005) Review of capture-recapture methods 
applicable to noninvasive genetic sampling. Molecular Ecology 14:3909­
3919 

Luschi PL, Hays GC, Papi F (2003) A review of long-distance movements by 
marine turtles, and the possible role of ocean currents. Oikos 103:293-302 

MacArthur RH, Wilson EO (1967) Island Biogeography. Priceton University Press, 
New Jersey 

Maffei L, Cuellar E, Noss A (2004) One thousand jaguars (Panthera onca) in 
Bolivia's Chaco? Camera trapping in the Kaa-Iya National Park. J Zool 
262:295-304 

187
 



Population monitoring protocols for whale shark 

Makarieva AM, Gorshkov VG, Li B-L (2005) Temperature-associated upper limits 
to body size in terrestrial poikilotherms. Oikos 111:425-436 

Martin AP, Naylor GJP, Palumbi SR (1992) Rates of Mitochondrial-DNA evolution 
in sharks are slow compared with mammals. Nature 357:153-155 

Matsumoto T, Saito H, Miyabe N (2005) Swimming behavior of adult bigeye 
tuna using pop-up tags in the central Atlantic Ocean. ICCAT Coll Vol Sci 
Pap 57:151-170 

Maunder MN, Sibert JR, Fonteneau A, Hampton J, Kleiber P, Harley SJ (2006) 
Interpreting catch per unit effort data to assess the status of individual 
stocks and communities. ICES Journal of Marine Science 63:1373-1385 

McConnell BJ, Chambers C, Fedak MA (1992) Foraging ecology of southern 
elephant seals in relation to the bathymetry and productivity of the 
Southern Ocean. Antarctic Science 4:393-398 

McKinnon AD, Duggan S (2001) Summer egg production rates of paracalanid 
copepods in subtropical waters adjacent to Australia's North West 
Cape. Hydrobiologia 453/454:121-132 

McMahon CR, Bradshaw CJA, Hays GC (2006) Branding can be justified in vital 
conservation research. Nature 439:392 

McMahon CR, Burton HR (2005) Climate change and seal survival: evidence for 
environmentally mediated changes in elephant seal, Mirounga leonina, 
pup survival. P Roy Soc B-Biol Sci 272:923-928 

Meekan MG, Bradshaw CJA, Press M, McLean C, Richards A, Quasnichka S, 
Taylor JG (2006) Population size and structure of whale sharks 
(Rhincodon typus) at Ningaloo Reef, Western Australia. Mar Ecol Prog Ser 
319:275-285 

Mills LS, Doak DF, Wisdom MJ (1999) Reliability of conservation actions based on 
elasticity analysis of matrix models. Conservation Biology 13:815-829 

Mizroch SA, Beard JA, Lynde M (1990) Computer-assisted photo-identification 
of humpback whales. Report of the International Whaling Commission: 
63-70 

Mollet HF, Cailliet GM (2002) Comparative population demography of 
elasmobranchs using life history tables, Leslie matrices and stage-based 
matrix models. Mar Freshw Res 53:503-516 

Mollet HF, Cailliet GM (2003a) Reply to comments by Miller et al. (2003) on 
Mollet and Cailliet (2002): confronting models with data. Marine and 
Freshwater Research 54:739-744 

Mollet HF, Cailliet GM (2003b) Reply to comments by Miller et al. (2003) on 
Mollet and Cailliet (2002): confronting models with data. Mar Freshw Res 
54:739-744 

Mollet HF, Cliff G, Pratt HL, Stevens JD (2000) Reproductive biology of the 
female shortfin mako, Isurus oxyrinchus Rafinesque, 1810, with comments 
on the embryonic development of lamnoids. Fishery Bulletin 98:299-318 

Montgomery JC, Walker MM (2001) Orientation and navigation in 
elasmobranchs: which way forward? Environ Biol Fishes 60:109-116 

Moritz C (1994) Defining “evolutionary significant units” for conservation. Trends 
in Ecology and Evolution 9:373-375 

Morris WF, Doak DF (2002) Quantitative Conservation Biology: Theory and 
Practice of Population Viability Analysis. Sinauer Associates, Sunderland, 
MA 

188
 



Population monitoring protocols for whale shark 

Morrow R, Birol F (1998) Variability in the southeast Indian Ocean from altimetry 
- forcing mechanisms for the Leeuwin Current. J Geophys Res Oceans 
103:18529-18544 

Musyl MK, Brill RW, Curran DS, Gunn JS, Hartog JR, Hill RD, Welch DW, Eveson JP, 
Boggs CH, Brainard RE (2001) Ability of archival tags to provide estimates 
of geographical position based on light intensity. In: Electronic tagging 
and tracking in marine fisheries. Sibert JR, Nielsen JL (eds). Kluwer, 
Dordrecht, p 343–367 

Myers AE, Lovell P, Hays GC (2006) Tools for studying animal behaviour: 
validation of dive profiles relayed via the Argos satellite system. Animal 
Behaviour 71:989-993 

Myers RA, Barrowman NJ, Hutchings JA, Rosenberg AA (1995) Population 
dynamics of exploited fish stocks at low population levels. Science 
269:1106-1108 

Myers RA, Baum JK, Shepherd TD, Powers SP, Peterson CH (2007) Cascading 
effects of the loss of apex predatory sharks from a coastal ocean. 
Science 315:1846-1850 

Myrberg AAJ (2001) The acoustical biology of elasmobranchs. Environ Biol 
Fishes 60:31-45 

Naessig PJ, Lanyon JM (2004) Levels and probable origin of predatory scarring 
on humpback whales (Megaptera novaeangliae) in east Australian 
waters. Wildlife Research 31:163-170 

Nautical Almanac Office (1989) Almanac For Computers 1990, United States 
Naval Observatory, Washington, D.C 

Nei M (1987) Molecular evolutionary genetics. Columbia University Press, New 
York, NY, USA 

Neumann DR, Leitenberger A, Orams MB (2002) Photo-identification of short-
beaked common dolphins (Delphinus delphis) in north-east New 
Zealand: a photo-catalogue of recognisable individuals. N Z J Mar 
Freshw Res 36:593-604 

Nielsen A, Bigelow KA, Musyl MK, Sibert JR (2006) Improving light-based 
geolocation by including sea surface temperature. Fisheries 
Oceanography 15:314-325 

Nielsen A, Sibert J (2005) KFSST: an R-package to efficiently estimate the most 
probable track from light-based longitude, latitude and SST 

Norman BM (1999) Aspects of the biology and ecotourism industry of the whale 
shark Rhincodon typus in north-western Australia. MPhil, Murchoch 
University 

Norman BM (2004) Review of the Current Conservation Concerns of the Whale 
Shark (Rhincodon typus): A Regional Perspective. Report No. Technical 
Report (NHT Coast & Clean Seas Project No/2127) 

O'Neill RV, Hunsaker CT, Timmins SP, Jackson BL, Jones KB, Riitters KH, Wickham 
JD (1996) Scale problems in reporting landscape pattern at the regional 
scale. Landscape Ecology 11:169-180 

O'Sullivan JB, Mitchell T (2000) A fatal attack on a whale shark Rhincodon typus, 
by killer whales Orcinus orca off Bahia de Los Angeles, Baja California. 
Abstract: American Elasmobranch Society Whale Shark Symposium, 
June 2000 La Paz, Mexico 

189
 



Population monitoring protocols for whale shark 

Ogutu JO, Piepho HP, Dublin HT, Reid RS, Bhola N (2006) Application of mark-
recapture methods to lions: satisfying assumptions by using covariates to 
explain heterogeneity. J Zool 269:161-174 

Otway NM, Bradshaw CJA, Harcourt RG (2004) Estimating the rate of quasi-
extinction of the Australian grey nurse shark (Carcharias taurus) 
population using deterministic age- and stage-classified models. 
Biological Conservation 119:341-350 

Pai MV, Nandakumar G, Telang KY (1983) On a Whale Shark, Rhincodon typus 
Smith landed off Karwar, Karnataka. Indian Journal of Fisheries 30:157­
160 

Palsboll PJ (1999) Genetic tagging: contemporary molecular ecology. 
Biological Journal of the Linnean Society 68:3-22 

Palsboll PJ, Allen J, Berube M, Clapham PJ, Feddersen TP, Hammond PS, 
Hudson RR, Jorgensen H, Katona S, Larsen AH, Larsen F, Lien J, Mattila 
DK, Sigurjonsson J, Sears R, Smith T, Sponer R, Stevick P, Oien N (1997) 
Genetic tagging of humpback whales. Nature 388:767-769 

Pardini AT, Jones CS, Noble LR, Kreiser B, Malcolm H, Bruce BD, Stevens JD, Cliff 
G, Scholl MC, Francis M, Duffy CAJ, Martin AP (2001) Sex-biased dispersal 
of great white sharks - In some respects, these sharks behave more like 
whales and dolphins than other fish. Nature 412:139-140 

Parra GJ, Corkeron PJ, Marsh H (2006) Population sizes, site fidelity and 
residence patterns of Australian snubfin and Indo-Pacific humpback 
dolphins: Implications for conservation. Biological Conservation 129:167­
180 

Parsons KM, Durban JW, Claridge DE (2003) Comparing two alternative 
methods for sampling small cetaceans for molecular analysis. Marine 
Mammal Science 19:224-231 

Pauly D (2002) Growth and mortality of the basking shark Cetorhinus maximus 
and their implications for whale shark Rhincodon typus. In: Fowler SL, 
Reid T, Dipper FA (eds) Elasmobranch Biodiversity, Conservation and 
Management Proceedings of an International Seminar and Workshop, 
Sabah, Malaysia. Occasional Papers of the IUCN Survival Commission 
No. 25, Gland, Switzerland 

Pauly D, Christensen V, Dalsgaard J, Froese R, Torres Jr. F (1998) Fishing down 
marine food webs. Science 279:860-863 

Pearce AF, Griffiths RW (1991) The mesoscale structure of the Leeuwin Current: 
A comparison of laboratory models and satellite imagery. J Geophys 
Res 96:16-739-716-757 

Pearce AF, Phillips BF (1988) ENSO events, the Leeuwin Current and larval 
recruitment of the western rock lobster. J Cons Int Explor Mer 45:13-21 

Peeters FJC, Acheson R, Brummer GJA, de Ruijter WPM, Schneider RR, Ganssen 
GM, Ufkes E, Kroon D (2004) Vigorous exchange between the Indian and 
Atlantic oceans at the end of the past five glacial periods. Nature 
430:661-665 

Penven P, Lutjeharms JRE, Marchesiello P, Roy C, Weeks SJ (2001) Generation of 
cyclonic eddies by the Agulhas Current in the lee of the Agulhas Bank. 
Geophysical Research Letters 28:1055-1058 

Phillips RA, Silk JRD, Croxall JP, Afanasyev V, Briggs DR (2004) Accuracy of 
geolocation estimates for flying seabirds. Mar Ecol Prog Ser 266:265-272 

190
 



Population monitoring protocols for whale shark 

Polovina JJ, Balazs GH, Howell EA, Parker DM, Seki MP, Dutton PH (2004) Forage 
and migration habitat of loggerhead (Caretta caretta) and olive ridley 
(Lepidochelys olivacea) sea turtles in the central North Pacific Ocean. 
Fisheries Oceanography 13:36-51 

Polovina JJ, Kleiber P, Kobayashi DR (1999) Application of TOPEX-POSEIDON 
satellite altimetry to simulate transport dynamics of larvae of spiny 
lobster, Panulirus marginatus, in the Northwestern Hawaiian Islands, 1993­
1996. Fisheries Bulletin 97:132-143 

Polovina JJ, Kobayashi DR, Ellis DM, Seki MP, Balaz GH (2000) Turtles on the 
edge: movement of loggerhead turtles (Caretta caretta) along 
oceanic fronts in the central North Pacific, 1997-1998. Fisheries 
Oceanography 9:71-82 

Posada D, Crandall KA (1998) MODELTEST: testing the model of DNA 
substitution. Bioinformatics 14:817-818 

Pravin P (2000) Whale shark in the Indian coast – need for conservation. Curr Sci 
79:310-315 

R Core Development Team (2004) R: A Language and Environment for 
Statistical Computing. R Foundation for Statistical Computing, Vienna, 
Austria 

Rasmussen AS, Arnason U (1999) Phylogenetic studies of complete 
mitochondrial DNA molecules place cartilaginous fishes within the tree 
of bony fishes. Journal of Molecular Evolution 48:118-123 

Ratner S, Lande. R (2001) Demographic and evolutionary responses to selective 
harvesting in populations with discrete generations. Ecology 82:3093­
3104 

Raymond M, Rousset F (1995) An exact test for population differentiation. 
Evolution 49:1280-1283 

Reynolds JD, Dulvy NK, Goodwin NB, Hutchings JA (2005) Biology of extinction 
risk in marine fishes. Proceedings of the Royal Society of London: B 
272:2337-2344 

Ricker WE (1979) Growth rates and models. Fish Physiology 8:677–743 
Ricker WE (1981) Change in the average size and average age of Pacific 

salmon. Can J Fish Aquat Sci 38:1636-1956 
Rio MH, Hernandez F (2004) A mean dynamic topography computed over the 

world ocean from altimetry, in situ measurements, and a geoid model. J 
Geophys Res 109:1-19 

Robbins WD, Hisano M, Connolly SR, Choat JH (2006) Ongoing collapse of 
coral-reef shark populations. Current Biology 16:2314-2319 

Roberts MA, Schwartz TS, Karl SA (2004) Global population genetic structure 
and male-mediated gene flow in the green sea turtle (Chelonia mydas): 
Analysis of microsatellite loci. Genetics 166:1857-1870 

Robinson PW, Tremblay Y, Crocker DE, Kappes MA, Kuhn CE, Shaffer SA, 
Simmons SE, Costa DP (2007) A comparison of indirect measures of 
feeding behaviour based on ARGOS tracking data. Deep-Sea Res 
Oceanogr B 54:356-368. 

Rocha LA, Robertson DR, Rocha CR, Van Tassell JL, Craig MT, Bowens BW (2005) 
Recent invasion of the tropical Atlantic by an Indo-Pacific coral reef fish. 
Molecular Ecology 14:3921-3928 

191
 



Population monitoring protocols for whale shark 

Rochford DJ (1962) Hydrology of the Indian Ocean. II. The surface waters of the 
south-east Indian Ocean and Arafura Sea in spring and summer. 
Australian Journal of Marine and Freshwater Research 13:226-251 

Rochford DJ (1984) Some general oceanographical features of the North West 
Shelf study region abstract, CSIRO Division of Fisheries Research, 
Cronulla, NSW 

Rogers AR, Harpending H (1992) Population-growth makes waves in the 
distribution of pairwise genetic-differences. Molecular Biology and 
Evolution 9:552-569 

Rokas A, Ladoukakis E, Zouros E (2003) Animal mitochondrial DNA 
recombination revisited. Trends in Ecology & Evolution 18:411-417 

Roman J, Palumbi SR (2003) Whales before whaling in the North Atlantic. 
Science 301:508-510 

Romanov EV (1998) Bycatch in the purse seine tuna fisheries in the Western 
Indian Ocean 7th Expert Consultation on Indian Ocean Tunas, Victoria, 
Seychelles, 9-14 November, 1998, Seychelles 

Rommel SA, Costidis AM, Pitchford TD, Lightsey JD, Snyder RH, Haubold EM 
(2007) Forensic methods for characterizing watercraft from watercraft-
induced wounds on the Florida manatee (Trichechus manatus latirostris). 
Marine Mammal Science 23:110-132 

Rossi S, Sabates A, Latasa M, Reyes E (2006) Lipid biomarkers and trophic 
linkages between phytoplankton, zooplankton and anchovy (Engraulis 
encrasicolus) larvae in the NW Mediterranean. Journal of Plankton 
Research 28:551-562 

Rowat D (1997) Seychelles whale shark tagging project - pilot project report, 
Phelsuma, Nature Protection Trust of Seychelles 

Rowat D, Gore M (2006) Regional scale horizontal and local scale vertical 
movements of whale sharks in the Indian Ocean off Seychelles. Fisheries 
Research 84:32-40 

Rowat D, Meekan M, Engelhardt U, Pardigon B, Vely M (2007) Aggregations of 
juvenile whale sharks (Rhincodon typus) in the Gulf of Tadjoura, Djibouti. 
Environ Biol Fishes DOI: 10.1007/s10641-006-9148-7 

Royer F, Fromentin JM, Gaspar P (2005) A state-space model to derive bluefin 
tuna movement and habitat from archival tags. Oikos 109:473-484 

Saitou N, Nei M (1987) The neighbor-joining method: A new method for 
reconstructing phylogenetic trees. Molecular Biology and Evolution 
4:406-425 

Sambrook J, Fritsch EF, Maniatis T (1989) Molecular cloning: a laboratory 
manual. Cold Spring Harbor Laboratory Press, New York, USA 

Satyanarayana Rao K (1986) On the capture of whale sharks off Dakshina 
Kannada coast, Marine Fisheries Information Service (India) 

Schaefer KM, Fuller DW (2002) Movements, behavior, and habitat selection of 
bigeye tuna (Thunnus obesus) in the eastern equatorial Pacific, 
ascertained through archival tags. Fish Bull 100:765-788 

Schwarz CJ, Arnason AN (1996) A general methodology for the analysis of 
open-population capture recapture experiments. Biometrics 52:860-873 

Schwarz CJ, Seber GAF (1999) Estimating animal abundance: Review III. 
Statistical Science 14:427-456 

Seber GAF (1970) Estimating time-specific survival and reporting rates for adult 
birds from band returns. Biometrika 57:313-318 

192
 



Population monitoring protocols for whale shark 

Seber GAF (1982) The Estimation of Animal Abundance and Related 
Parameters. Charles Griffin and Company, London 

Seitz AC, Norcross BL, Wilson D, Nielsen JL (2006) Evaluating light-based 
geolocation for estimating demersal fish movements in high latitudes. 
Fishery Bulletin 104:571-578 

Seitz AC, Weng KC, Boustany AM, Block BA (2002) Behaviour of a sharptail mola 
in the Gulf of Mexico. J Fish Biol 60:1597-1602 

Shaffer SA, Tremblay Y, Awkerman JA, Henry RW, Teo SLH, Anderson DJ, Croll 
DA, Block BA, Costa DP (2005) Comparison of light-and SST-based 
geolocation with satellite telemetry in free-ranging albatrosses. Mar Biol 
147:833-843 

Shin Y-J, Rochet M-J, Jennings S, Field JG, Gislason H (2005) Using size-based 
indicators to evaluate the ecosystem effects of fishing. ICES Journal of 
Marine Science 62:384-396 

Shipping LRo (1939-2005) World Fleet Statistics. Lloyd's Register Printing Services 
Ltd, Burgess Hill, West Sussex, U.K 

Sibert J, Fournier D (2001) Possible models for combining tracking data with 
conventional tagging data. Electronic Tagging and Tracking in Marine 
Fisheries: Proceedings of the Symposium on Tagging and Tracking 
Marine Fish with Electronic Devices, February 7-11, 2000, East-West 
Center, University of Hawaii 

Sibert J, Hampton J, Kleiber P, Maunder M (2006) Biomass, size, and trophic 
status of top predators in the Pacific Ocean. Science 314:1773-1776 

Sibert JR, Musyl MK, Brill RW (2003) Horizontal movements of bigeye tuna 
(Thunnus obesus) near Hawaii determined by Kalman filter analysis of 
archival tagging data. Fisheries Oceanography 12:141-151 

Sibert JR, Nielsen A (2003) KFtrack (Kalman Filter tracking): An Add-on Package 
for the Statistical Environment R to Efficiently Estimate Movement 
Parameters and Predict Most Probable Track from Raw Geo-locations of 
Archival Tagged Individuals 

Sibly RM, Barker D, Denham MC, Hone J, Pagel M (2005) On the Regulation of 
Populations of Mammals, Birds, Fish, and Insects. American Association 
for the Advancement of Science, p 607-610 

Sibly RM, Hone J (2002) Population growth and its determinants. Philosophical 
Transactions of the Royal Society of London Series B 357:1153-1170 

Sims DW (2003) Tractable models for testing theories about natural strategies: 
foraging behaviour and habitat selection of free-ranging sharks. J Fish 
Biol 63:53-73 

Sims DW, Nash JP, Morritt D (2001) Movements and activity of male and female 
dogfish in a tidal sea lough: alternative behavioural strategies and 
apparent sexual segregation. Mar Biol 139:1165-1175 

Sims DW, Quayle VA (1998) Selective foraging behaviour of basking sharks on 
zooplankton in a small-scale front. Nature 393:460-464 

Sims DW (2006) Differences in habitat selection and reproductive strategies of 
male and female sharks. In: Sexual Segregation of the Vertebrates: 
Ecology of the Two Sexes. Ruckstuhl KE, Neuhaus P (eds). Cambridge 
University Press, Cambridge, United Kingdom, p 127-147 

Slatkin M, Hudson RH (1991) Pairwise comparisons of mitochondrial DNA 
sequences in stable and exponentially growing populations. Genetics 
129:555–562 

193
 



Population monitoring protocols for whale shark 

Smale MJ, Goosen AJJ (1999) Reproduction and feeding of spotted gully shark, 
Triakis megalopterus, off the Eastern Cape, South Africa. Fishery Bulletin 
97:987-998 

Smith SE, Au DW, Show C (1998) Intrinsic rebound potential of 26 species of 
Pacific sharks. Mar Freshw Res 49:663-678 

Sokal RR, Rohlf FJ (1981) Biometry. Freeman, New York 
Speed CW, Meekan M, Bradshaw CJA (2007) Spot the match - wildlife photo-

identification using information theory. Frontiers in Zoology 4:2 
Speed CW, Meekan MG, Rowat D, Pierce S, Marshall AD, Bradshaw CJA (2008) 

Scarring patterns and relative mortality rates of Indian Ocean whale 
sharks. J Fish Biol DOI: 10.1111/j.1095-8649.2008.01810.x 

Springer S (1967) Social organisation of shark populations. In: Sharks, skates and 
rays. Gilbert PW, Mathewson RF, Rall DP (eds). Johns Hopkins Press, 
Baltimore, p 149-174 

Squire JJL (1990) Distribution and apparent abundance of the basking shark, 
Cetorhinus maximus, off the central and southern California coast. 
Marine Fisheries Review 52:8-11 

Stanford A (1927) Navigator: The Story of Nathaniel Bowditch. William Morrow & 
Co, New York 

Stergiou K (2002) Overfishing, tropicalization of fish stocks, uncertainty and 
ecosystem management: resharpening Ockham's razor. Fisheries 
Research 55:1-9 

Stevens JD (2007) Whale shark (Rhincodon typus) biology and ecology: a 
review of the primary literature. Fisheries Research 84:4-9 

Stevens JD, Bonfil R, Dulvy NK, Walker PA (2000) The effects of fishing on sharks, 
rays, and chimaeras (chondrichthyans), and the implications for marine 
ecosystems. ICES Journal of Marine Science 57:476-494 

Stevick PT, Palsboll PJ, Smith TD, Bravington MV, Hammond PS (2001) Errors in 
identification using natural markings: rates, sources, and effects on 
capture-recapture estimates of abundance. Can J Fish Aquat Sci 
58:1861-1870 

Stewart BS, DeLong RL (1995) Double migrations of the northern Elephant Seal, 
Mirounga angustirostris. Journal of Mammalogy 76:196-205 

Stewart BS, Wilson SG (2005) Threatened fishes of the world: Rhincodon typus 
(Smith 1828) (Rhincodontidae). Environ Biol Fishes 74:184-185 

Stokes K, Law R (2000) Fishing as an evolutionary force. Mar Ecol Prog Ser 
208:307-309 

Strong DR (1986) Density-vague population change. Trends in Ecology and 
Evolution 1:39-42 

Sumner MD, Michael KJ, Bradshaw CJA, Hindell MA (2003) Remote sensing of 
Southern Ocean sea surface temperature: implications for marine 
biophysical models. Remote Sensing of Environment 84:161-173 

Swofford DL (2003) PAUP*. Phylogenetic analysis using parsimony (*and other 
methods). Version 4. Sinauer Associates, Sunderland, MA 

Tajima F (1989) Statistical method for testing the neutral mutation hypothesis by 
DNA polymorphism. Genetics 123:585–595 

Tamura K, Nei M (1993) Estimation of the number of nucleotide substitutions in 
the control region of mitochondrial-DNA in humans and chimpanzees. 
Molecular Biology and Evolution 10:512-526 

194
 



Population monitoring protocols for whale shark 

Taylor G (1994a) Whale Sharks: the giants of Ningaloo Reef. Angus and 
Robertson, Sydney. 176 pp. 

Taylor G, Grigg G (1991) Whale sharks of Ningaloo Reef, Canberra 
Taylor JG (1994b) Gentle giants of the deep. Australian Geographic 
Taylor JG (1996) Seasonal occurrence, distribution and movements of the 

whale shark, Rhincodon typus, at Ningaloo Reef, Western Australia. Mar 
Freshw Res 47:637-642 

Taylor JG, Pearce AF (1999) Ningaloo Reef currents: implications for coral 
spawn dispersal, zooplankton and whale shark abundance. J R Soc W 
Aust 82:57-65 

Tenhumberg B, Tyre AJ, Pople AR, Possingham HP (2004) Do harvest refuges 
buffer kangaroos against evolutionary responses to selective harvesting? 
Ecology 85:2003-2017 

Teo SLH, Boustany A, Blackwell S, Walli A, Weng KC, Block BA (2004) Validation 
of geolocation estimates based on light level and sea surface 
temperature from electronic tags. Mar Ecol Prog Ser 283:81–98 

Terborgh J, Winter B (1980) Some causes of extinction. In: Conservation Biology: 
An Ecological-Evolutionary Perspective. Soulé ME, Wilcox BA (eds). 
Sinauer, Sunderland, MA, p 119-134 

Theberge MM, Dearden P (2006) Detecting a decline in whale shark Rhincodon 
typus sightings in the Andaman Sea, Thailand, using ecotourist operator-
collected data. Oryx 40:337-342 

Tremblay Y, Robinson PW, Crocker DE, Kuhn CE, Simmons S, Costa DP (2006a) 
Hotspots defined by Top-Predators in the Ocean: What, Where, and 
How. The 13th Ocean Sciences Meeting. American Geophysical Union, 
Honolulu, Hawaii, 20-24 February 2006 

Tremblay Y, Shaffer SA, Fowler SL, Kuhn CE, McDonald BI, Weise MJ, Bost C-A, 
Weimerskirch H, Crocker DE, Goebel ME, Costa DP (2006b) Interpolation 
of animal tracking data in a fluid environment. J Exp Biol 209:128-140 

Tsaousis AD, Martin DP, Ladoukakis ED, Posada D, Zouros E (2005) Widespread 
recombination in published animal mtDNA sequences. Molecular 
Biology and Evolution 22:925-933 

Tuck GN, Polacheck T, Croxall JP, Weimerskirch H, Prince PA, Wotherspoon S 
(1999) The potential of archival tags to provide long-term movement 
and behaviour data for seabirds: First results from Wandering Albatross 
Diomedea exulans of South Georgia and the Crozet Islands. Emu 99:60­
68 

Turchin P (2003) Complex Population Dynamics: A Theoretical/Empirical 
Synthesis. Princeton University Press, Princeton, NJ, USA 

Urian K (2005) Mid-Atlantic Bottlenose Dolphin Catalog. 
http://moray.ml.duke.edu/faculty/ead/mabdc.html 

Van Dykhuizen G, Mollet HF (1992) Growth, age estimation, and feeding of 
captive sevengill sharks, Notorynchus cepedianus, at the Monterey Bay 
Aquarium. Australian Journal of Marine and Freshwater Research 43:297­
318 

van Pijlen IA, Amos B, Burke T (1995) Patterns of genetic-variability at individual 
minisatellite loci in Minke Whale Balaenoptera-Acutorostrata 
populations from 3 different oceans. Molecular Biology and Evolution 
12:459-472 

195
 



Population monitoring protocols for whale shark 

Van Tienhoven AM, Den Hartog JE, Reijns R, Peddemors VM (2007a) A 
computer-aided program for pattern-matching of natural marks of the 
spotted raggedtooth shark Carcharias taurus. Journal of Applied 
Ecology 

Van Tienhoven AM, Den Hartog JE, Reijns RA, Peddemors VM (2007b) A 
computer-aided program for pattern-matching of natural marks on the 
spotted raggedtooth shark Carcharias taurus. Journal of Applied 
Ecology 44:273-280 

Vas P (1990) The abundance of the blue shark, Prionace glizuca, in the western 
English Channel. Environ Biol Fishes 29:209-225 

Vogler AP, Desalle R (1994) Diagnosing Units of Conservation Management. 
Conservation Biology 8:354-363 

von Bertalanffy L (1938) A quantitative theory of organic growth. Human 
Biology 10:181-213 

Walker TI (1998) Can shark resources be harvested sustainably? A question 
revisited with a review of shark fisheries. Mar Freshw Res 49:553-572 

Walsh HE, Metzger DA, Higuchi R (1991) Chelix medium for simple extraction of 
DNA for PCR-based typing from forensic material. Biological Techniques 
10:506-513 

Walters C (1995) Estimation of historical stock sizes and recruitment anomalies 
from relative abundance time-series. Can J Fish Aquat Sci 52:1523-1534 

Walters CJ, Martell SJD (2004) Fisheries Ecology and Management. Princeton 
University Press, Princeton, NJ 

Walther BA, Moore JL (2005) The concepts of bias, precision and accuracy, 
and their use in testing the performance of species richness estimators, 
with a literature review of estimator performance. Ecography 28:815-829 

Waples RS (1995) Evolutionary significant units and the conservation of 
biological diversity under the Endangered Species Act. American 
Fisheries Society Symposium 17:8-27 

Ward-Geiger LI, Silber GK, Baumstark RD, Pulfer TL (2005) Characterization of 
ship traffic in right whale critical habitat. Coastal Management 33:263­
278 

Watkins WA, Daher MA, Fristrup KM, Howald TJ, Disciara GN (1993) Sperm 
whales tagged with transponders and tracked underwater by sonar. 
Marine Mammal Science 9:55-67 

Weiss RF (1970) The solubility of nitrogen, oxygen and argon in water and 
seawater. Deep-Sea Research II 17:721-735 

Welch DW, Eveson JP (1999) An assessment of light-based geoposition 
estimates from archival tags. Can J Fish Aquat Sci 56:1317-1327 

West GJ, Stevens JD (2001) Archival tagging of school shark, Galeorhinus 
galeus. Australia: initial results Environ Biol Fish 60:283-298 

White GC, Burnham KP (1999) Program MARK: survival estimation from 
populations of marked animals. Bird Study 46:120-138 

Wilkin DJ, Debure KR, Roberts ZW (1998) Query by sketch in DARWIN: digital 
analysis to recognize whale images on a network. In: Storage and 
Retrieval for Image and Video Databases VII Proceedings of the 
International Society for Optical Engineering (SPIE) Vol 3656 Yeung MM, 
Yeo B-L, Bouman CA (eds). SPIE, Bellingham, Washington, p 41-48 

196
 



Population monitoring protocols for whale shark 

Wilson RP, McMahon CR (2006) Measuring devices on wild animals: what 
constitutes acceptable practice? Frontiers in Ecology and the 
Environment 4:147-154 

Wilson RP, Scolaro JA, Peters G, Laurenti S, Kierspel M, Gallelli H, Upton J (1995) 
Foraging areas of Magellanic penguins Spheniscus magellanicus 
breeding at San Lorenzo, Argentina, during the incubation period. MEPS 
129:1-6 

Wilson SG, Lutcavage ME, Brill RW, Genovese MP, Cooper AB, Everly AW (2005) 
Movements of bluefin tuna (Thunnus thynnus) in the northwestern 
Atlantic Ocean recorded by pop-up satellite archival tags. Mar Biol 
146:409-423 

Wilson SG, Pauly T, Meekan MG (2002) Distribution of zooplankton inferred from 
hydroacoustic backscatter data in coastal waters off Ningaloo Reef, 
Western Australia. Mar Freshw Res 53:1005-1015 

Wilson SG, Polovina JJ, Stewart BS, Meekan MG (2006) Movements of whale 
sharks (Rhincodon typus) tagged at Ningaloo Reef, Western Australia. 
Mar Biol 148:1157-1166 

Wilson SG, Stewart BS, Polovina JJ, Meekan MG, Stevens JD, Galuardi B (2007) 
Accuracy and precision of archival tag data: a multiple-tagging study 
conducted on a whale shark (Rhincodon typus) in the Indian Ocean. 
Fisheries Oceanography 16:547-554 

Wilson SG, Taylor JG, Pearce AF (2001a) The seasonal aggregation of whale 
sharks at Ningaloo reef, western Australia: currents, migrations and the El 
Nino/Southern oscillation. Environ Biol Fishes 61:1-11 

Wilson SG, Taylor JG, Pearce AF (2001b) The seasonal aggregation of whale 
sharks at Ningaloo reef, western Australia: currents, migrations and the El 
Niño/Southern oscillation. Environ Biol Fishes 61:1-11 

Wintner SP (2000) Preliminary study of vertebral growth rings in the whale shark, 
Rhincodon typus, from the east coast of South Africa. Environ Biol Fishes 
59:441-451 

Yan B, Stamnes K, Toratani M, Li W, Stamnes JJ (2001) Evaluation of a 
Reflectance Model Used in the SeaWiFS Ocean Color Algorithm: 
Implications for Chlorophyll Concentration Retrievals. Appl Opt 41:6243­
6259 

Yang G-J, Bradshaw CJA, Whelan PI, Brook BW (2008) Importance of 
endogenous feedback controlling the long-term abundance of tropical 
mosquito species. Population Ecology In press 

Zar JH (1989) Biostatistical Analysis. Prentice-Hall, Inc., Englewood Cliffs, NJ 

197
 




