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Inherent diffi culties in determining 
the sex of free-ranging, sexually 

monomorphic species (where both 
sexes look the same) often prevents a 
sex-specifi c approach to their study. 
However, accounting for sex-differences 
in population parameters can have 
important conservation and management 
implications, as one sex may be more 
susceptible to threats than the other.

In this recently published study (Sprogis et 
al. 2016a), seven years of data were used to 
examine sex-specifi c abundance, movement 
patterns and survival rates of Indo-Pacifi c 
bottlenose dolphins (Tursiops aduncus) 
occurring in the coastal and estuarine 
waters off Bunbury, Western Australia. 
Such an analysis was made possible by the 
long-term fi eld efforts of the South West 
Marine Research Program, which, through 
an accumulation of genetic samples and 
behavioural observations, have revealed the 
sex of a large proportion of this population.

Methods 

Systematic, boat-based surveys (n = 417) 
were conducted across all seasons from 
2007 to 2013 in the coastal and estuarine 
waters off Bunbury, Western Australia. 
Using photo-identifi cation as a method 
of ‘capturing’ individual dolphins (based 
on unique marks along the trailing edge 
of their dorsal fi n), capture histories of 
recognisable individuals were developed 
for the study period. Capture-recapture 
modelling, using Pollock’s Robust Design, 

was then used to estimate seasonal 
abundance, movement patterns and survival 
rates. Sex-specifi c analyses were restricted to 
adult dolphins, and included 81 female and 
59 male individuals. Sex was determined by: 
molecular analyses; consistent presence of a 
calf (for females); and/or, strong associations 
with a known adult male (for males).

Results and discussion 

Results on the sex-specifi c abundance, 
movements and survival of bottlenose 
dolphins off Bunbury, WA, indicate that:

• the abundance for both adult males 
and females fl uctuates seasonally. 

• during summer and autumn, the 
abundance of males and females was 
the highest, coinciding with the peak 
breeding and calving season (see Smith 
et al., 2016).

• during the winter, the abundance of 
males and females decreased compared 
to summer. There were half as many 
males in the study area compared 
to females (Table 1), suggesting that 
males range much further than the 
540km2 study area (see Sprogis et al. 
2016). Males may be required to range 
even further than females in winter to 

Sex-specifi c patterns in demography of bottlenose 
dolphins in coastal and estuarine waters

FIGURE 1  Seasonal abundance estimates for recognisable adult female and adult male bottlenose 
dolphins. Lines between data points have been used for illustrative purposes and continuity of 
values is not implied. Vertical lines represent the 95% confi dence intervals. 
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search for necessary prey resources (see 
McCluskey et al., 2016). 

• during spring, both males and females 
had high return rates into the study 
area, likely moving close to the coast 
for the peak breeding season (summer/
autumn). 

• the survival rate for both males and 
females were high, constant and similar 
between sexes. 

This study offers a comprehensive 
interpretation of the population dynamics 
of a top predator in a coastal and estuarine 
environment, and acts as a model for future 
sex-specifi c population studies on sexually 
monomorphic species. �

More information
See MUCRU.org or contact Kate Sprogis
E: k.sprogis@murdoch.edu.au
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TABLE 1  The mean number of sightings (± SE) for adult female (n = 81) and adult male (n = 59) 
dolphins pooled by season. 

Sex Summer Autumn Winter Spring

Females 8.80 ± 0.91 6.04 ± 0.60 4.23 ± 0.57 4.35 ± 0.55 

Males 7.17 ± 0.86 5.10 ± 0.49 2.27 ± 0.27 3.76 ± 0.41 

Long-term data sets are required in order to 
determine the sex of a suffi cient number of males 
and females in the population. The sex of mature 
females is determined by the presence of a calf that is 
in ‘baby position’, just behind the mother’s dorsal fi n.
(Photo: Kate Sprogis)


