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Cardigan Bay in West Wales is known since at 

least the early 1920s as home to a 

population of bottlenose dolphins (Tursiops

truncatus). However, the whole home range 

of this population, and its level of residency, 

site fidelity and exchange of individuals with 

adjacent waters have yet to be fully 

elucidated. This is the aim of this study.
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• The Cardigan Bay dolphins show some 
level of residency and site fidelity but also 

a consistent number of transients and 
infrequent individuals.

•The population is better described by an 
open model with immigrations and 

emigrations.

• It is most likely a meta-population, 

probably drawn from a much larger one, 
encompassing part if not all of the Irish 
Sea.

•This has important implications for 

management, since the Cardigan Bay 

bottlenose dolphin population is only 

partially protected.

CONCLUSION
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MATERIALS AND METHODS

Fig.1. The study area. 

• Photo-identification data collected during 

boat surveys from April to October over 

2001-07 have been analyzed. 

•The photo-identification protocol followed 

Würsig and Jefferson (1990).

• The matching phase followed Defran et al. 

(1990), Würsig and Jefferson (1990), 

Hammond (1986),  Scott et al., (1990) and 

Stevick et al. (2001).

• Data were analyzed with MARK and 

CAPTURE, using both the Chao(mth) model 

for a closed population (Chao et al., 1992) 

and the Pollock’s robust design model for an 

open population (Kendall et al., 1997; 

Kendall and Nichols, 1995).

Fig.3. Daily (green) and yearly (orange) sighting 
frequencies for the 197 dolphins.

• 28% of the dolphins were defined as 

common (seen ≥12 times), 11% frequent 

(seen 8-11 times), 26% occasional (4-7), and 

35% rare (1-3), see Fig. 5.

The best fitting model that resulted from 

the mark-recapture analysis for the 2001-07 

pooled data revealed that the emigration 

rate (gamma ‘’) between years was 10%, and 

the likelihood that emigrated animals stayed 

out of the bay the next year (gamma ‘) was 

as high as 80% (Fig. 9).
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Fig.2. Rate of discovery for all the marked 
individuals of Cardigan Bay. 

• 985 trips were carried out, during which 

28,535 km were travelled in positive 

conditions, 2,044 bottlenose dolphins 

sightings and 1,777 individual identifications 

were recorded.
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Fig.4. Percentage of dolphins seen 1,2,3 or more 
times (left) and from 1 to 7 years (right).

Fig.5. Rare, occasional, frequent and common 
dolphins.
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Fig.9. Gamma’’ (probability of emigration) and 
gamma’ (probability of an emigrated animal 
staying outside the study area).

Fig.8. The annual population estimates obtained 
with the closed population model. 

• 197 well-marked dolphins were identified 

(Fig. 2), with individuals seen up to 48 

times. Daily sighting frequencies ranged 

from 1 to 26 (mean=4.13, SD=6.23) and 

yearly ones from 11 to 57 (mean=28.14, 

SD=17.69; Fig. 3).

Fig.6. New identifications/total identifications for 
each month of the study period.

Fig.7. Areas and distances travelled by each 
marked dolphin.

0

50

100

150

200

250

300

2001 2002 2003 2004 2005 2006 2007

Years

A
b

u
n

d
an

ce
 +

/-
 9

5%
 C

I

Years

A
b
u
n
d
a
n
c
e
 +

/
-

9
5
%
 C

I

0

500

1000

1500

2000

2500

1 10 19 28 37 46 55 64 73 82 91 100 109 118 127 136 145 154 163 172

Dolphin identification number

A
re

a 
(k

m
2)

   
  

0

100

200

300

400

500

600

700

800

D
is

ta
n

ce
 (k

m
)  

  

Area

Distance

Dolphin identification number

D
is

ta
n
c
e
 (

K
m

)

A
re

a
 (

K
m

2
)

0.00

0.05

0.10

0.15

0.20

0.25

Apr May Jun Jul Aug Sep Oct Nov

Months

P
er

ce
n

ta
g

e 
o

f 
id

en
ti

fi
ed

 
in

d
iv

id
u

al
s

Months

P
e
rc

e
n
ta

g
e
 o

f 
id

e
n
ti

fi
e
d
 

in
d
iv

id
u
a
ls

0

10

20

30

40

50

60

70

80

rare (1-3) occasional (4-7) frequent (8-11) common (≥12)Rare (1-3) Occasional (4-7) Frequent (8-11) Common (≥12)


