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Tursiops species 

Port Phillip Bay 
1930km2 

Common bottlenose 

Indo – Pacific bottlenose 

Which dolphin species? 

Liz Hawkins 



            Tursiops australis – Burrunan 
dolphin  

 New species 

Å Tursiops australis – Burrunan 
dolphin 

Å Multiple lines of genetic and 
morphological evidence 
 

Å Endemic to southern & south-
eastern Australia 
 

Å Distribution 
Å Victoria 
Å Tasmania  
Å South Australia 

 
Port Phillip Bay 
1930km2 

Gippsland Lakes 

Tursiops australis 



            Genetics – dolphin DNA 





Cranial Morphology 

Modified from Kemper (2004) 

Å 40 cranial 
measurements 
& tooth counts 

Å 44 specimens of 
‘bottlenose’ 
dolphin 

Å Qualitative traits 

            Cranial morphology 



External morphology 

·14 external measurements  

·17 complete adult ‘bottlenose’ dolphin 

·Multiple locations across coastal Victoria 

 

·Genetic sampling also conducted 

 

 

 

            External morphology 



Hierarchical multivariate cluster analyses Discriminant function analyses 



Moura et al. (2013) Syst Biol. 
Å The earliest node defining 

the Tursiops lineage was T. 
australis at Ḑ1.086 Ma  

Å "the deepest Tursiops node 
has strong support for an 
Australasian origin"  

 
Oremus et al. (2015) Mar Mam 
Sci. 
Å Phylogenetic reconstructions 
and measures of evolutionary 
distances clearly support the 
distinctiveness 
of “Pacific” T. aduncus, “African” 
T. aduncus, T. truncatus, and 
putative T. australis sp. 
nov. 

            Recent research 



            Burrunan dolphin populations  

Port Phillip Bay 
Gippsland Lakes 

~ 120 

~50 

?? 





ÅContemporary effective population size (Ne)  

ïPPB is 81.5 (95 % CI 30.6–290.1; harmonic mean sample size = 51.8)  

ïGIPS/TAS is 65.5 (95 % CI 38.3–144.5; harmonic mean sample size = 

66.1) 

ÅGIPS Maternal based 

ÅPPB Natal philopatry 

ÅDistinct population differentiation 

ÅLittle migration 

ÅLow genetic variation 

CONSERVATION CONCERN 

 

 Populations 
 

FST  ΦST 

PPB-GIPS 0.4137*** 0.6094*** 

PPB-TAS 0.3914*** 0.5573*** 

GIPS-TAS 0.3883*** 0.0419 



            Burrunan dolphin 

Listed as ‘Endangered’ under Victoria's Flora 
and Fauna Guarantee Act.  



Project Burrunan Aims  

Abundance estimate 
Å Fin photo-identification  
Å Capture-recapture modeling 
Å Robust Design 

 

Maternal philopatry  
 

Calving rate 
 

Seasonal Variation in Habitat Use 
 

Migration levels 
 
Population & Conservation genetics 

 
Assess conservation status 

Å IUCN Red List 
Å Classified as ‘Endangered’ (Victoria only)  



Photo Identification 

(a) 

(b) (c) 

Mitchell River  

Lake Victoria 

Lake King  

Reeves Channel 

Lakes Entrance 

Lake Wellington 

Nicholson River  
Tambo River  

5 kms Bass Strait 





Discovery Curve 2014 
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Time  

N=70 

Å 8 survey periods (sp) 
Å 7-10 days / sp  

 



Recapture  

Robust Design 



Φ(1) , ǵ́(t) = ǵ(t) , a(t), s(.) , U(t) 

·Φ – Apparent Survival  

· ǵ́ – Emigration given a previous state of observed  

·ǵ – Emigration given a previous state of unobserved 

·a  – Resight rate ( survey effort ) 

·s – Error in resight rate 

·U – Unmarked individuals 

 

Top Model 



Abundance 
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Abundance Estimates 

Φ(1) , ǵ́(t) = ǵ(t) , a(t), s(.) , U(t) 

Resident pop 

Transient influx 
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Time  

January July April December September 

Male mediated gene flow 

 

Heavily marked - July 

Less marked – later second ‘wave’ 

~19% emigration rate 

 

Transients 



Å 12 month gestation period 

Å Strong mother calf association 2 – 4 
years 

Å Breed every 3-5 years 
 

Å 4 calves 2013 

Å 4 calves 2014 

Å ‘Boom’ in 2015? 
 

Å Unusual winter calving 

Å Linked to male transients 
 

Å Up to 50% mortality?  

Å Population viability assessments 

Calving Rate 



Seasonal Variation 

Jan – March 2014  
April – May 2014 
July – Sept 2014 
Oct – Nov  2014 
Feb 2015 
July 2015 Winter Summer 

Seasonal shift 



Seasonal Variation 

Possible drivers for seasonal variation 

ÅMating strategy 

ÅPrey availability 

ÅEnvironmental conditions 

ÅAnthropogenic impacts 
ïLakes Entrance visitor numbers double summer vs winter  

(50,268 and 23,297 respectively)  

ïboat traffic known to disrupt important feeding, breeding, socialising 
and resting activities 

ï increase in the number of boat interaction resulted in a 49% 
reduction in foraging activity (Scotland) 

 

 



Genetic samples 



Genetic samples 

Gippsland Lakes 
ÅMatched to catalogue for individual 

DNA profiling 
ÅMating strategy…next years calves 
Å mtDNA control region 

Å Four haplotypes 
Å No new haplotypes 

Å mtDNA Cyt b 
Å One haplotype 

 
Offshore &  Wilson’s Prom 
ÅMale and Female 
Å New haplotype! 
Å Offshore population/s? 
Å Transient dolphins both sexes? 

 
 

Å Next Gen sequencing underway 
 
 
 
 
 



Conclusions  

Abundance estimate 
Å 65 resident individuals 
Å Seasonal doubling to 125 

 
Maternal philopatry 
Å Added evidence 
Å Unusual male migration   

 
Calving rate 
Å 8 calves 2013-14 
Å 2015 boom? 
Å Unusual winter calving 

 
Seasonal Variation  
Å Clear shift in distribution 

 

Å Very small population size 
Å Important migration 
Å Conservation concern 

Å Gippsland lakes breeding and 
nursery region 

Å Protection from predators 
 

Å Important for PVA’s 
Å Up to 50% mortality? 
Å Conservation concern 

Å Response to human 
interactions? 

Å Breeding? 
Å Prey distribution? 

 



Conclusions 

 
Conservation Assessment – Gippsland Lakes  
Å Small geographically and demographically isolated population 
Å High levels of environmental variation 
Å High anthropogenic threats  
Å Migration of >300kms 

 
IUCN Red List – Threatened Species Criteria 
Å Criterion B1.a  
Å Fragmented populations with extent of occurrence <5000km2 
 

IUCN Red List – Threatened Population Criteria 
Å Criterion D (Number of mature individuals) 
Å Endangered  
Å Abundance <250 

First formal population assessment since being formally described (Charlton-
Robb et al. 2011) 

 



Future Research 

ÅPopulation Viability analyses 

ÅLong term populations trends 

ÅWhere are transient animals are coming from? 

ÅMating strategies 

ÅDrivers of seasonal habitat shift 

ÅHow many populations? Offshore/Wilson’s Prom/Tasmania? 
 

ÅSocial alliances/associations patterns 
Å Resident population 

Å Transient animals 
 

ÅAustralian and international conservation recognition 

 

Future Research 



Thanks for listening! 

Fieldwork, data collection and analyses undertaken by AMMCF 

Wildlife Act 1975 Research Permit: Number 10006800 

Animal Ethics BSCI/2008/21 & WSI AEC #33.14 

Thanks to Gippsland Lakes Environmental Fund & AMMCF volunteers  


