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A b s t r a c t : In  th e  p e rio d  1 9 8 6 -2 0 0 4 , 2 3 8  c o m m o n  b o ttlen o se  d o lp h in s  Tursiops truncatus  w e re  e x p o rte d  fro m  C uba, as sh o w n  by 
U N E P /W C M C  d a ta , m o re  th a n  60%  of th ese  to  facilities in  L atin  A m erica  a n d  th e  C arib b ean , so m e  32%  to  E u ro p e  a n d  th e  rest 
to  C a n ad a  a n d  Israel. T here  is a  v e ry  s ig n ifican t in crease  in  e x p o rte d  n u m b ers , reach in g  2 8  in d iv id u a ls  per annum  in  2 0 0 2 . It is 
u n c le a r  h o w  m an y  T. truncatus  h a v e  b e en  u se d  in  d o m estic  d o lp h in a ria . A rev iew  of av a ilab le  in fo rm a tio n  d id  n o t id en tify  
ev id en ce  to  co rro b o ra te  h y p o th e se s  that: (i) T. truncatus  off S ab an a-C am ag iiey  A rch ip e lag o  (w here  re m o v a ls  occur) d o es n o t 
sh o w  p o p u la tio n  s tru c tu re ; a n d  (ii) v ir tu a lly  n o  b y catch es o ccu r in  C u b a n  w a te rs . H e re  it is a rg u e d  th a t, c o n sid e rin g  C u b a 's  
fu lly  d e v e lo p ed  m arin e  fish e ries, som e leve l o f m o rta lity  f ro m  b y ca tch  is in ev itab le . O th e r p o te n tia l  th re a ts  a re  also  iden tified . 
G lobal p h y lo g en e tic s  re sea rch  of T. truncatus is re v ea lin g  u n e x p ec te d  a n d  m o re  com plex , s tock  s tru c tu re s , in  in sh o re  (coastal) 
fo rm s w ith in  re la tiv e ly  sm a ll areas. In  C uba , low  m ea n  g ro u p  sizes (less th a n  10) su g g e s t th a t  o n e  o r m o re  co asta l stock(s) are  
ex p lo ited . Sex d is tr ib u tio n  of m ea su re d  sp ec im en s su g g e s t a  s ig n ifican t b ias  to w a rd s  ex trac tio n  o f fem ales. It is co n c lu d ed  th a t 
su s ta in ab ility  o f h a rv e s t leve ls o f C u b a n  T. truncatus c an n o t b e  e v a lu a te d  u n til  a b u n d an c e  e s tim a te s  b eco m e av a ilab le  a n d  
p o p u la tio n  s tru c tu re  is v e rified  by  m o lecu la r gen e tic  m eth o d s. P é rez-C ao  (2 0 0 4 ) in d ic a te d  th a t av a ilab le  d en sity  estim a te s 
sh o u ld  n o t  be  u se d  to d e te rm in e  [safe] catch  q u o tas . T he a u th o rs  s tro n g ly  re co m m e n d  th a t in te rn a tio n a l tra d e  of T. truncatus  
f ro m  C u b a  ceases u n til  n o -d e tr im e n t can  b e  a u th e n tic a te d  a n d  th a t  m o re  re sea rc h  be  d ev e lo p ed . S im ila r a rg u m e n ts  m ay  be 
ap p licab le  to  o th e r  u n a sse sse d  b u t  ex p lo ited  p o p u la tio n s  in  th e  W id e r C aribbean .

R e s u m e n : E n el p e río d o  1 9 8 6 -2 0 0 4 , se g ú n  d a to s  o b ten id o s  d e  P N U M A /W C M C , 2 3 8  de lfin es m u la r c o m ú n  Tursiops truncatus 
fu e ro n  e x p o rta d o s  d e  C uba; m ás  d e l 60%  d e  ésto s h ac ia  a cu a rio s  e n  A m érica  L atin a  y  el C aribe , u n o s  32%  a E u ro p a  y  el re sto  
h ac ia  C a n ad á  e Israel. Se d is tin g u e  u n  a u m e n to  m u y  sig n ifica tiv o  en  Ios n ú m e ro s  e x p o rta d o s , h a s ta  2 8  in d iv id u o s  per annum  
(en 2 0 0 2 ). N o h a y  in fo rm ació n  so b re  e l n ú m e ro  d e  T. truncatus u sa d o s  en  a cu a rio s  d o m éstico s en  C uba. T ras u n a  rev is ió n  de  la 
in fo rm a c ió n  d isp o n ib le , n o  se e n c o n tra ro n  e v id e n c ia s  p a ra  c o rro b o ra r  las h ip ó te s is  su g e r id a s  que: (i) T. truncatus e n  el 
A rch ip ié lag o  d e  S ab an a-C am ag ü ey  (d o n d e  o c u rre  la  e xp lo tación ) n o  se p re se n ta  e s tru c tu ra  d e  p o b lac ió n  y  (ii) q u e  v ir tu a lm e n te  
n o  o c u rre  n in g u n a  c a p tu ra  acc iden tal. A rg u m e n ta m o s  q u e , co n s id e ra n d o  u n a  p e sq u e ría  m a rin a  p len a m en te  d e sa rro lla d a  en  
C uba , es in ev itab le  a lg ú n  n iv e l de  c a p tu ra s  acc id en ta les , y  se id en tific a  o tra s  p o sib les  am en azas. La in v es tig ac ió n  filo g en ética  
e n  T. truncatus, a  n iv e l g lobal, rev e la  in e sp e ra d a  e s tru c tu ra  o e s tru c tu ra s  d e  stocks m ás  com ple jas en  la fo rm a  costera . G ru p o s  
d e  m en o r tam a ñ o  (m enos d e  10 in d iv id u o s) su g ie ren  q u e  u n o  (o m ás) s tocks costero s so n  ex p lo ta d o s  en  C uba. D is trib u c ió n  de 
frecu en c ia  d e  sexos su g ie re  u n  sesg o  sig n ifica tiv o  h ac ia  las h e m b ra s . M ie n tra s  q u e  n o  e s té n  d isp o n ib le s  e s tim ac io n es  de 
a b u n d a n c ia  (abso lu ta) a l ig u a l q u e  in fo rm ació n  so b re  e s tru c tu ra  g en é tica  d e  po b lac io n es, n o  se p u e d e  e v a lu a r  la so s te n ib ilid ad  
d e  la ex tracc ió n  a c tu a l en  C uba . P érez-C ao  (2 0 0 4 ) tam b ién  in d icó  q u e  las e stim acio n es d e  d e n s id a d  re la tiv a  n o  p e rm ite n  
d e te rm in a r  cu o ta s  de  c ap tu ra . Los a u to re s  re co m ie n d a n  q u e  el com ercio  in te rn ac io n a l de  T. truncatus d e sd e  C u b a  cese h a s ta  
q u e  se d e m u e s tre  el n o  d e trim en to , a d em ás q u e  se  d e sa ro llen  e s tu d io s  ad ic ionales . A rg u m e n to s  s im ila res  p u e d e n  ap lica rse  a 
o tra s  p o b lac io n es e x p lo ta d as  p e ro  n o  e v a lu a d a s  en  el C aribe .

K e y w o r d s : co m m o n  b o ttlen o se  d o lp h in , liv e -cap tu re  fishery , bycatch , in te rn a tio n a l trad e , su s ta in ab ility , C uba, W id e r C aribbean .

Introduction

Atlantic com m on bottlenose dolphins Tursiops truncatus 
(M ontagu, 1821) have been the target of a direct live- 
capture fishery off C uba's coasts since at least 1982. It is 
the largest an d  longest ru n n in g  such fishery  in  the 
C aribbean  reg ion  and  p rov ides new  an im als to the 
global captive dolphin  industry , especially in  Europe, 
Latin Am erica and  the Caribbean. Except in a few areas, 
the global dem and for live-caught bottlenose dolphins 
rem ains as strong as ever and  has, in fact, increased in 
recent decades (Fisher and  Reeves, 2005). Even in  N orth  
A m erican facilities, after half a century of build ing a

rem arkable expertise in  husbandry  w ith  satisfactory 
su rv iv a l ra tes, as of 1996, cap tiv e -b o rn  bo ttlen o se  
dolphins still constituted only 44% of the total num ber 
in  captivity (Corkeron, 2002; Fisher and  Reeves, 2005). 
N one have been live-captured in  the USA since 1988-89 
(Randall Wells, pers. com m unication to KVW).
In  term s of p o p u la tio n  dynam ics an d  conservation , 
l iv e -c a p tu re s  a re  e q u iv a le n t  to  le th a l re m o v a ls : 
c a p tu re d  in d iv id u a ls  a re  no  lo n g e r av a ila b le  for 
r e c r u i tm e n t  w i th in  th e  w ild  p o p u la t io n .  T he 
co n v en tio n a l v iew  in  w ild life  m an ag em en t theo ry  
states tha t im pact is s trongest if m ostly  young  anim als 
an d  rep ro d u c tiv e  fem ales are rem oved. The ra tionale
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for m ale-selective h arv est of m am m als is fo u n d ed  in  
th e  u n d e r s t a n d in g  th a t  (fo r  p o ly g y n o u s  o r 
p rom iscuous species), so long there are enough  m ales 
to m ate availab le fem ales, it is the fem ale com ponen t 
th a t de term ines p o p u la tio n  g ro w th  (C aughley, 1977; 
M cLoughlin et al., 2005). N o quan tita tiv e  m odelling  
of cohort-selective h arv est specifically add resses T. 
truncatus, an d  o lder an im als m ay also  be valuab le  to 
the  d o lp h in  p o p u la tio n  if le a rn e d  b e h a v io u r an d  
cu ltu ral transm ission (see e.g. R endell and  W hitehead, 
2001) w o u ld  s ig n if ic a n tly  c o n tr ib u te  to  su rv iv a l 
fitness. N onetheless, it seem s un like ly  th a t such  a 
f a c to r  c o u ld  m a tc h , in  e ffe c t, th e  o v e r r id in g  
im portance  of young , rep ro d u c tiv e  fem ales.
The IUCN C etacean Specialist G roup (CSG) has long 
e m p h a s iz e d  th e  n e e d  fo r an  a p p ro p r ia te  s ta tu s  
assessm ent and  indep en d en t scientific review  before 
proceeding  w ith  takes of cetaceans. Reeves et al. (2003) 
sta te  specifically: 'A s a general p rinc ip le , d o lph ins 
sh o u ld  n o t be c a p tu re d  o r re m o v ed  fro m  a w ild  
pop u la tio n  unless tha t specific p o pu la tion  has been 
assessed  an d  it has been  dete rm in ed  th a t a certa in  
am ount of culling can be allow ed w ithou t reducing  the 
po p u la tio n 's  long-term  viability or com prom ising its 
role in  the ecosystem . Such an  assessm ent, includ ing  
d e l in e a t io n  o f s to c k  b o u n d a r ie s ,  a b u n d a n c e , 
rep roductive  potential, m ortality , and  sta tus (trend) 
cannot be achieved quickly or inexpensively, and  the 
resu lts should  be review ed by an  in d ependen t group 
of scien tists before any cap tu res  are  m ade .' The T. 
truncatus listing  in  CITES A ppend ix  II6 requires the 
exporting  sta te  to p ro v id e  a n o n -d e trim en t find ing  
(NDF), i.e. a su pporting  docum ent tha t dem onstrates 
'th a t such export w ill not be detrim ental to the survival 
of tha t species' (CITES, Art.IV, § 2.a).
Im p o rt of T. truncatus in to  E u ro p ean  U nion  m em ber 
s ta tes m oreover is subject to  EU C ouncil R egu la tion  
CE 3 3 8 /97  for species th a t are  lis ted  in  its  A nnex A. 
I t  r e q u i r e s  im p o r t in g  EU n a t io n s  to  c o n f irm  
su s ta in ab ility  of c a p tu re s7 an d  th a t the im p o rt m u st 
be " in te n d e d  for b reed in g  or p ro p a g a tio n  p u rp o ses  
from  w h ich  co n se rv a tio n  benefits w ill accrue to  the 
species concerned; or it is in te n d e d  for re search  or 
ed u ca tio n  a im ed  a t the p re se rv a tio n  or con serv a tio n  
of the species." To the best of o u r k now ledge , none 
of the  com m on bo ttlen o se  d o lp h in s  ex p o rted  from  
C uba, o r any  o ffsp ring , have been, or are  m ean t to 
be, re tu rn e d  to the w ild , an d  con serv a tio n  benefits 
are  nil. C ap tive  b reed in g  for co n se rv a tio n  p u rp o ses  
has often  been invoked  p rem atu re ly  and  app rec ia tion

of its  lim ita tio n s has g ro w n  (e.g. S nyder et al.,1996). 
I t  s h o u ld  be v ie w e d  as a la s t  r e s o r t  in  sp e c ie s  
re c o v e ry  a n d  n o t  a p r o p h y la c t ic  o r  lo n g - te rm  
so lu tio n  b ecau se  of the  in ex o n e rab le  gene tic  an d  
p h e n o ty p ic  c h a n g e s  th a t  o c c u r  in  c a p t iv e  
en v iro n m en ts  (Snyder et al.,1996).
There are a few  o ther in tern a tio n a l conventions w ith  
o v e rlap p in g  reg u la to ry  fram ew o rk  for responsib le  
m anagem en t of liv ing  m arine resources, all w ith  the 
p u rp o s e  to  e n su re  lo n g -te rm  su s ta in a b ili ty . The 
C artagena C onvention  (C onvention for the Protection 
an d  D evelopm ent of the M arine E nv ironm ent of the 
W ider C aribbean  Region), u n d e r its SP AW  Protocol 
(Specially P ro tected  A reas an d  W ildlife in  the W ider 
C aribbean  Region) has p laced  cetaceans on  its A nnex 
II. T h is  r e q u ir e s  th a t  e a c h  P a r ty  " e n s u re  to ta l  
p ro tec tion  an d  recovery  to the species of fauna listed  
in  A nnex II by p ro h ib itin g  the taking, possession  or 
killing (including, to the extent possible, the incidental 
taking, possession  or killing) or com m ercial trad e  in  
such  species, th e ir eggs, p a rts  o r p ro d u c ts ."  C uba 
ra tified  the SP AW  Protocol on 11 Septem ber 2003. In 
th is p ap er w e critically  exam ine the exp lo ita tion  of 
T. tru n c a tu s  in  C u b a n  w a te r s  fo r  e v id e n c e  o f 
su sta in ab ility 8.

Material and Methods

N um bers of T. truncatus exported  annually  from  Cuba 
w ere  com piled  (Table 1) an d  checked w ith  im p o rt 
da ta  for im p o rtin g  countries, based  on  records from  
the U nited  N ations E nvironm ent P rogram m e's W orld 
C o n se rv a tio n  M on ito rin g  C en tre  (U N E P/W C M C ). 
P resu m ab ly  a ll specim ens o rig in a te d  from  C u b an  
w aters, m ore specifically from  the w este rn  Sabana- 
C a m a g iie y  A rc h ip e la g o  (P é re z -C a o , 2004). T he 
num ber of bottlenose do lph ins taken  for use in  C uban 
d o lp h in a r ia  a n d  p o o ls  w h e re  p eo p le  p ay  fo r the  
o p p o rtu n ity  to sw im  w ith  do lph ins, so-called 'sw irn- 
w ith  p ro g ram m es ' (e.g. A cuario  N acional de C uba, 
V a ra d e ro , H o lg u in )  is  u n r e p o r te d ,  b u t  m ay  be 
su b stan tia l. A lso u n k n o w n  is the ex ten t to  w h ich  
t r a u m a t ic  in ju r ie s  o r  d e a th s  o f d o lp h in s  h a v e  
o ccu rred  d u ring , o r im m edia te ly  after, the cap tu re  
opera tions, a lth o u g h  it w as h in ted  th a t there  w ere 
none (A non., 2003).
The lite ra tu re  w as sea rch ed  co m p reh en siv e ly  b u t 
m erely  five p e r tin e n t d o cu m en ts  w ere  fo u n d  th a t 
discuss aspects of the status of T. truncatus in  Cuba, 
only one of w hich  w as pub lished  in  a peer-review ed

6 CITES (2006) C onvention on  In ternational Trade in E ndangered  Species of W ild Fauna an d  Flora. Official web site. A ppendices I, II, 
III. h t tp : / /  w w w .c ite s .o rg /e n g /a p p /ap p e n d ic e s .sh tm l.

7 Tire im port by  a EU m em ber state  of species listed  in A nnex A will only be au tho rized  it the capture 'w ill no t have a harm fu l effect on 
the conservation  sta tus of the species or on  the extent of the territo ry  occupied  by  the relevant popu lation  of the species.'

8 A n early  draft of this pap er (SC /58/SM 26) w as p resen ted  to the Sm all C etacean Sub-C om m ittee of the In ternational W haling 
C om m ission, St.Kitts & Nevis, M ay-June 2006.
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jo u rn a l  (A guayo , 1954), tw o  con ference  a b s trac ts  
(Cortez-Aguilar et al., 20009; Pérez-Cao et al., 200110), a 
m a s te r 's  d is s e r ta t io n  (P é rez -C ao , 2004) a n d  an  
unpublished report SRG28 Inf7' (Anon., 2003). Tire latter 
report w as m ade available to the EU Scientific Review 
G ro u p  (SRG) d e a lin g  w ith  CITES is su e s  a n d  
international trade in  wildlife, in lieu of a non-detrim ent 
finding, to justify the im port of live com m on bottlenose 
dolphins into Spain and  Portugal. Pérez-Cao (2004) cited 
tw o other unpublished  docum ents, w hich could not be 
obtained, bu t they w ere prior to her dissertation.
H ere w e exam ine w h e th e r sufficient biological and  
m anagem ent inform ation is available, including that 
presented in Anon. (2003), to allow independent scientists 
(sensu C SG /IU C N , Reeves et a l, 2003) to determ ine

w hether current rem ovals of Cuban T. truncatus could 
have a harm ful effect on the w ild population(s). 
A lthough  adequa te  h u sb an d ry  is also a requisite  in  
regulatory legislation pertain ing to in ternational trade 
in  live cetaceans, including CITES, w e do not analyse 
this aspect. This m ust how ever not be in terpreted  that 
the im ports discussed here w ere void  of husbandry  
infractions, in fact some contributed to m ajor changes 
in  national m anagem ent policy. For instance, of tw o 
dolphins exported to Chile for a travelling exhibition in 
1995, one died  and  the abandoned second dolphin  was 
retu rned , ailing, to Cuba for release bu t also died  in 
cu sto d y . The p ub lic  ou tc ry  th a t en su ed  u rg e d  the 
Chilean governm ent to effectively freeze and, in  2005, 
ban all trade in  live cetaceans11.

T ab le  1. In terna tiona l trad e  of 238 com m on bo ttlenose  d o lph ins Tursiops truncatus ex ported  from  C uba be tw een  1986 an d  2004 
(U N EP/W C M C  data).

C anada (8,Z)1986

Spain (1,Z), France (6,Z), Italy (4,E)1988

Sw itzerland (6,Z), Spain (6,Z)1990

Spain (4,E)1993

Chile (2), Spam  (6,S), Mexico (7,Q)1995

Spain (2,E), Mexico (13,Q+Z)1997

D om inican Republic (2,T), Spain (2,E), Israel (6), Mexico (8,Q), Portugal (6,Z)1999

A rgentina (1,Z), Spain (2), Mexico (6,Q),2001

M alta (6, T), Mexico (10,Q), British Virgin Islands (4)2003

1987 Italy (3,E)

1991 Sw itzerland (2,Q)

1989 Italy (2,E)

1996 A rgentina (3), Dom inican Republic (4,E), Mexico (4,Q+Z)

1994 Colombia (3,Q), Mexico (8,Z)

2002 D om inican Republic (4,T), Spain (15,E), Mexico (9,Q+B)

2000 A nguilla (6), Spain (4,E), Mexico (14,Q+Z)

1998 A rgentina (2), Mexico (10,Q), Venezuela (2, P)

2004 A ntigua and  B arbuda (3), Jamaica (10,T), Mexico (12,Q+T)

Y e a r  T o t a l  N o . I m p o r t i n g  c o u n t r i e s  (n o . o f  i n d i v i d u a l s ,  p u r p o s e )

Im port destinations include Latin Am erica and  C aribbean (61.8%), E urope (32.3%), C anada (3.4%) 
an d  Israel (2.5%). W here know n, im port pu rposes are Zoos (Z), Circuses an d  travelling exhibitions 
(Q), Educational (E), Com m ercial Trade (T), Scientif ic (S) an d  Breeding (B). Of the six dolphins recorded 
for export to Portugal in 1999, only four en tered  Portugal; tw o d ied  in C uba before being transferred .

9 C ortez-A guilar, A. M., Pérez-Cao, H. and  Akim ova, V. L. (2000) Delfines tonina (Tursiops truncatus) en el A rchipiélago Sabana- 
C am aguey, Cuba: p rim era  aproxim ación. XXV R eunión In ternacional para  el E studio de Ios M am íferos M arinos, La Paz, B.C.S., 
México 7-11 de m ayo 2000. [in Spanish]

10 pérez-Cao, H., C ortez-A guilar, A. M. and  Akim ova, V. L. (2001) Zonas de m ayor p robabilidad  de avistam ientos de delfines tonina 
(Tursiops truncatus) en areas a ledañas a Cayo Coco, en el archipiélago Sabana-C am aguey, Cuba. XXVI R eunión In ternacional p ara  el 
Estudio de Ios M am íferos M arinos. Ensenada, B.C., México, 6-10 m ayo 2001. [in Spanish]

11 M inisterio de Econom ía, Fom ento y  Reconstrucción, Santiago, Chile: Decreto Exento N°135 del 18 de enero de 2005, m odifying 
Decreto N°225 of 1995.
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Summary of international trade

Trading countries

WCMC data report the export of 238 bottlenose dolphins 
from  Cuba betw een 1986 and  2004. Eighteen countries 
are recorded as having im ported  dolphins from  Cuba: 
A nguilla , A n tigua  an d  B arbuda, A rgen tina, B ritish 
Virgin Islands, C anada, Chile, Colom bia, D om inican 
Republic, France, Israel, Italy, Jamaica, Malta, Mexico, 
Portugal, Spain, Sw itzerland and  Venezuela.

Indicated sources and purposes of traded animals

Of 48 separate events of im port or export, covering the 
238 bottlenose dolphins, the source of the anim als is 
reported as 'w ild ' in 40 (83.3% ) cases, while it is not given 
in eight cases. However, probably all dolphins were wild- 
caught. Seven different purposes of im port were reported: 
'Z o o s ' in  11 cases  (c o v e rin g  23.9% of an im a ls) , 
'E d u c a tio n a l ' in  9 im p o rts  (16.8%), 'C irc u se s  an d  
travelling exhibitions' in 12 (29.8%), 'Com mercial trade' 
in  five (12.6%), and each 'Scientific' (2.5%), 'Breeding in 
captivity' (1.7%) and 'Personal' (0.8%) in  one case. 
D iscrepancies existed betw een  rep o rted  im port and  
export purposes in  three cases. In the 1997 and  1999 
events of export to Spain, the purpose of export w as 
recorded as 'Com m ercial trade', while recorded purpose 
of im port w as 'E ducational'. In a 1999 export to Portugal, 
the recorded purpose of im port 'Zoos' differed from  the 
purpose of export 'Com m ercial trade '.
S im ilar re p o rtin g  p ro b lem s in  the g lobal tra d e  of 
cetaceans w ere also pointed  ou t by Fisher and  Reeves 
(2005). As discrepancies dem onstrate, the usefulness of 
n o n -s ta n d a rd iz e d  en trie s  for 'p u rp o s e  of tra d e ' is 
debatable. M oreover, w ith  the possible exception of the 
(single) 'Scientific' entry, all bottlenose dolphins w ere 
d e s t in e d  fo r d is p la y  in  p r im a r i ly  co m m e rc ia l 
entreprises. W hatever o ther uses these dolphins may 
or m ay not have, the dynam ics of this trade, w ithou t 
doubt, are pecuniary driven.

Status of common bottlenose dolphins in Cuba

Distribution and population structure

T. truncatus is a highly polym orphic species at both large 
and  small geographic scales, and the existence of distinct 
g eo g rap h ic  races, d is tin g u ish ab le  by m orp h o lo g y , 
m olecular genetics and  ecological m arkers, are w ell 
d o c u m e n te d  (e.g. H e rsh  a n d  D u ffie ld , 1990; V an 
W aerebeek et a l, 1990; M ead and  Potter, 1995; LeDuc 
and  Curry, 1997; H oelzel et a l, 1998; Rice, 1998; W ang 
et a l, 1999; W ells and  Scott, 1999, 2004; Sanino et al, 
2005; K.M. Parsons et a l, 2006). In the tem perate NW  
A tlantic , coastal (inshore) an d  offshore form s of T. 
truncatus have fixed genetic differences and  eventually 
m ay be assigned to different species (Curry and  Smith, 
1997; LeDuc and  Curry, 1997; Hoelzel et a l, 1998).
The com m on bottlenose dolphin  is the m ost frequently

encountered cetacean in  the G ulf of Mexico, m uch of 
the C aribbean  Sea and  con tiguous tropical A tlantic 
w aters (e.g. Erdrnan, 1970; Schmidly, 1981; Jefferson and 
Lynn, 1994; Blaylock et a l, 1995; M ignucci-Giannoni, 
1998, 1999; W aring et a l, 2005). Still, relatively little is 
published concerning its distribution around the Greater 
Antilles, w ith  the exception of Puerto Rico (Erdrnan, 
1970; Erdrnan et al, 1973; Mignucci-Giannoni, 1998,1999; 
Roden and  M ullin, 2000). The species w as first reported  
from  Cuba half a century ago (Aguayo, 1954) and little 
w as added  un til the recent dissertation by Pérez-Cao
(2004) w h o  s tu d ie d  its  d is tr ib u tio n  a n d  (re la tive) 
a b u n d an ce  in  tw o  areas  of the  S abana-C am agiiey  
A rchipelago in northern  Cuba. Population  structure of 
T. truncatus  off C u b a  a n d  in  m u ch  of the  W id e r 
Caribbean rem ains on the w hole undocum ented  (see 
W ells and  Scott, 1999; Romero et a l, 2001). W aring et al.
(2005) pointed  ou t that the range of the N orthern  Gulf 
of M exico co n tin en ta l shelf stock m ay ex ten d  in to  
M exican and  C uban territorial waters; how ever, 'there  
a re  no  estim a tes  av a ilab le  of e ith e r a b u n d an ce  or 
m ortality from  those countries'.
P érez-C ao (2004) an d  C o rtez-A gu ilar et al. (2000)10 
suggested that possibly no population structure exists 
in  the Sabana-Camagiiey Archipelago. Pérez-Cao (2004) 
based this hypothesis on the low level of re-sightings 
(two) on a total, for both areas, of 92 photo-identified 
individuals. H ow ever, each area w as surveyed only six 
tim es over a one-year period. Pérez-Cao hypothesized 
that T. truncatus in  Sabana-Cam agiiey are exclusively 
transien ts, an d  m ay form  p a rt of one big panm ictic 
p o p u la tion , w ith  som e nucleus in  m ore p roduc tive  
zones. W hile such  a scenario  is su re ly  possib le, an  
a lternative situation  w here several transien t a n d /o r  
w id e -ra n g in g  se m i-re s id e n t p o p u la tio n s , w ith  an  
aggregate abundance of several hundreds of animals, 
tem porarily  (seasonally?) occupy varying parts of the 
463km w ide A rchipelago w ould  not be incom patible 
w ith  results and  could hard ly  be excluded.
For instance, P érez-C ao 's  (2004: Fig. 22) frequency  
distribution  histogram  for group size around  M atanzas 
appeared  bim odal, w ith  one subset from  the inshore 
Bahia de C árdenas and  Cinco Leguas areas rang ing  1- 
10 an im a ls /g ro u p , and  ano ther (three sightings) from  
the n o rth e rn , exposed , ocean  fro n t, ra n g in g  25-30 
an im a ls /g ro u p . Pérez-Cao a ttrib u ted  this to different 
fo ra g in g  s tr a te g ie s ,  w h ic h  is h ig h ly  lik e ly , b u t  
concurrently  this difference w ou ld  also be congruent 
w ith  a h y p o th es is  of seg reg a ted  co m m unities an d  
stocks. A longer-term  photo-identification effort w ould  
be w e lc o m e  a n d  m o le c u la r  g e n e tic  s tu d ie s  
indispensable. Indeed, in  w ell-researched areas of the 
n o rth w est A tlantic , f ind ings of m arked  p o p u la tio n  
stru c tu re  and  su b struc tu re  in  re la tively  sm all areas 
h av e  b een  the  n o rm . T w o m o rp h o lo g ic a l stocks, 
equivalen t to an  offshore and  a coastal ecotype, w ere 
nam ed for G reat Abaco, Bahamas (Macleod et a l, 2004). 
Further, m icrosatellite and  rntDNA sequence variation

LAJAM 5(1): 39-48. June 2006



L i v e - c a p t u r e s  o f  T u r s io p s  t r u n c a t u s  a n d  u n a s s e s s e d  b y c a t c h  in  C u b a n  w a t e r s 43

am ong coastal bottlenose do lph ins from  three areas 
separated  by less than  250km on Little Baham a Bank, 
n o rth e rn  Baham as, revealed  a significant degree of 
subdiv ision  (K.M. Parsons et al., 2006), resu lts w hich 
corroborate site fidelity docum ented through long-term 
p h o to - id e n tif ic a tio n  s tu d ie s . P a rso n s  et al. (2006) 
h ig h l ig h te d  th e  n e e d  to  c o n s id e r  in d e p e n d e n t  
su b p o p u la tio n  u n its  for the conservation  of coastal 
bottlenose do lph ins in  the Baham as. M cLellan et al.
(2002) h ad  a rg u e d  b efo re  th a t in sh o re  b o ttlen o se  
do lph ins off the USA A tlantic coast p robably  do not 
form  a single discrete stock, confirm ing earlier findings 
by M ead and  Potter (1995). A h igh degree of long-term  
site  f id e lity  an d  p o p u la tio n  s tru c tu r in g  has been  
docum ented  over the past 36 years along the central 
w est coast of Florida, including bays, sounds, estuaries, 
and  adjacent G ulf of Mexico coastal w aters, based on 
behav iou ra l an d  genetic s tud ies (Irvine et a l, 1981; 
W ells et a l, 1987; Scott et a l, 1990; D uffield an d  W ells, 
1991; W ells, 1991, 2003; Sellas et al. 2005).

Abundance

In term s of relative abundance, T. truncatus is reported  
as the m ost frequently  encountered  cetacean species 
shorew ard of the continental shelf edge in  m uch of the 
C aribbean  an d  the G ulf o f M exico (E rdrnan, 1970; 
Scluuidly, 1981; Jefferson and  Lynn, 1994; M ignucci- 
G iannoni, 1998; Kerr et a l, 2005) and  the second m ost 
frequently seen off the Leew ard D utch Antilles (Debrot 
et a l ,  1998). In  d eep e r w a te rs , the  species is less 
com m only encountered  bu t m ean 
group size is higher (e.g. Roden and 
M ullin, 2000). H ow ever, except for 
U.S. A tlantic and  G ulf of Mexico 
w aters  (e.g. Blaylock et al., 1995;
W aring  et al., 2005) no abso lu te  
abundance estim ates exist for the 
tropical northw estern Atlantic, and 
none seem to be available for Cuba.
P é rez -C ao  (2004) s tu d ie d  the 
relative abundance and distribution 
of com m on bottlenose dolphins in 
Sabana-C am aguey  A rchipelago , 
m ore specifically in w aters adjacent 
to  C ayo  C oco a n d  n o r th e rn  
M atanzas. Study effort consisted of 
12 small boat surveys, six in each 
area, for a total of 2,007.8 rumies and 
322h 79min duration. In the Cayo 
Coco area she reported 27 sightings 
for a total of 109 individuals (32 of 
w h ich  p h o to -id en tified ) an d  an 
estim ated density of 0.14 do lph ins/ 
km 2. In the M atanzas area, Pérez- 
Cao (2004) recorded 34 sightings 
for a total of 253 dolphins (60 of 
w h ic h  p h o to - id e n tif ie d )  a n d  
e s t im a te d  a d e n s ity  o f 1.28

d o lp h in s /km 2. Tírese results were sum m arized by Anon.
(2003), albeit som ew hat unclearly.
T he m o s t c o m m o n  b e h a v io u rs  o b s e rv e d  w e re  
trav e llin g  an d  feed ing  in  C ayo Coco an d  n o rth e rn  
M atanzas respectively . In som e sub-areas e ither no 
(Bahia de Jigiiey), or very few (eastern Bahia de Perros), 
bo ttlen o se  d o lp h in s  w ere  en co u n te red , sug g estin g  
u n su ita b le  h a b ita t. Local f ish e rm en  h ad  n o t seen  
d o lp h in s  in  B ahia  Jig iiey  fo r y e a rs . P o ss ib ly  the  
bu ild ing  of a causew ay and  an  increase in  salinity  w as 
to blam e (Pérez-Cao, 2004). Tire absence (Cayo Coco), 
o r low  ra te  (M a tan zas), o f re s ig h tin g s  of p h o to ­
id e n t i f ie d  in d iv id u a ls  w a s  in te r p r e te d  th a t  no  
residency or closed com m unities exist. Hence Pérez- 
C ao  (2004) r e f r a in e d  fro m  e s t im a t in g  a b s o lu te  
abundance  in  the study  areas and  fu rther ind icated  
(p .72) that the [relative] abundance estim ates cannot 
be used  to establish catch quotas.

Live captures

O ver a 19 y ea r p e rio d  (1986-2004), a re p o rte d  238 
com m on bottlenose dolphins have been exported from  
Cuba, m ore than 60% of these to com m ercial facilities 
in  L atin  A m erica an d  the C aribbean , som e 32% to 
Europe and  the rest to C anada and  Israel. G row th in 
export num bers has been very significant (Figure 1), up 
to 28 individuals per annum  in  2002. N o inform ation is 
a v a ila b le  on  th e  a d d i t io n a l  n u m b e r  of co m m o n  
b o ttle n o s e  d o lp h in s  c a p tu re d  fo r  u se  in  C u b a n  
dolphinaria, w hich m ay be substantial.

Number of dolphins exported
30

20

10
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0 __
1980

L in e a r

1990 2000 2010
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Figure 1. L in ear fittin g  of a n n u a l live  e x p o rts  of c o m m o n  b o ttlen o se  d o lp h in s  T. 
truncatus f ro m  C u b a  d e m o n s tra te s  a  v e ry  s ig n ifican t, s te ep  in crease  o v e r th e  19- 
y e a r  p e r io d  1986-2004 fo r w h ic h  d a ta  a re  av a ilab le  (R2 = 0.587; d f  1,17; F = 24.12, p 
<0.0001). N o te  th a t  th ese  f ig u re s  a re  n o t a n n u a l catch  q u o ta s  b ecau se  d o lp h in s  
c a p tu re d  fo r d o m estic  d o lp h in a r ia  a re  n o t  in c lu d ed .
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W hile it appears unlikely that IUU (Illegal, unrecorded, 
unreported) live captures m ight occur, Cuba's EEZ waters 
(222,204 km 2) am ount to a very extensive area to be 
patrolled and  some concern seems legitimate. In May 
2003, five common bottlenose dolphins were illegally live 
captured (four died) by foreign nationals in  Senegal's 
S iné-Saloum  N a tio n a l M arine P ark  an d  B iosphere 
Reserve, confirm ing the brazenness of illicit do lphin  
traders (Van W aerebeek et al., 2003). Recently, in  the 
Caribbean region, irregular or controversial live captures 
of T. truncatus w ere  re p o rte d  from  G uyana (10-14 
individuals) and  Haiti (8 ind.) in 2004 (Fisher and Reeves, 
2005; IWC, 2006) and the Dominican Republic (2 and  8 
dolphins in 1995 and  2000 respectively) (E.C.M. Parsons 
et al, 2006)12. In M arch 2005, 15 bottlenose dolphins (9 
females and  6 males) w ere live-captured near Roatan 
Island, H onduras, to stock a local sea pen facility (M. 
Iñiguez, pers. com m unication in IWC, 2006).
Bottlenose dolphins in inshore or coastal habitat typically 
form smaller groups than in offshore waters (e.g. Shane et 
al., 1986; W ells an d  Scott 1999; K .Van W aerebeek, 
unpublished data). W ith inshore animals easily accessible 
for shallow  w ater seine-netting expeditions, the live 
display industry preferentially exploits such populations. 
G roup size data also suggest that the C uban dolphin 
harvest exploits one or more inshore stocks. Anon. (2003) 
cited a m ean group size of 8.3 ind ./g roup  off M atanzas 
and 4.0 ind ./g roup  off Cayo Coco, broadly comparable 
w ith  other coastal areas in the region. For instance, off 
Puerto Rico and the Virgin Islands, group sizes averaged 
5.5-8.4 (M ignucci-G iannoni, 1998) an d  9.0 an im als 
respectively (Roden and Mullin, 2000). Lowest values were 
found  in  Belize, w here they ranged  2.9-3.8 in  shallow  
w ater around  tw o offshore atolls (Cam pbell et a l, 2002; 
Kerr et a l, 2005).
Inshore (coastal) T. truncatus are especially vulnerable 
to hunting, incidental catch, and habitat degradation (Curry 
and Smith, 1997), due to their physical proximity to people 
and because population abundance is typically low, e.g. 'less 
than 60 individuals' off NE Margarita Island, Venezuela 
(Oviedo and  Silva, 2005) and  an  estim ated 122 in the 
Drowned Cayes, Belize (Kerr et al, 2005). Off northcentral 
Chile, a single pod  of abou t 30 an im als seem ed to 
constitute a m anagem ent unit (Sanino et al., 2005). 
Anon. (2003, p .11) refers to a m orphom etric study (14

m easurem ents) based  on 223 specim ens, 89 of these 
males13, from three localities in Cuba, almost certainly the 
resu lts from  Blanco14 and  O lachea (2002; no t seen). 
Presumably these comprise external measurements of live- 
captured animals and perhaps a few complete, fairly fresh 
stranded carcases (but no by-caught ones, see below) in 
w hich case all or nearly all specimens m ust have been 
sexed. If so, this substantial sample suggests high levels of 
captured or dead common bottlenose dolphins, w ith  a 
significant sex bias towards females (0.60; binomial test, 
two-sided p =0.0028). A preference for young females is a 
regular feature in the global trade of live cetaceans.

Bycatches

In  2003, the C uban  CITES ad m in is tra tiv e  au th o rity  
ind icated15 that the illegal cap ture  and  bycatch of T. 
truncatus is practically zero because there is no tradition 
of [dolphin meat] consum ption in  Cuba and  no conflict 
exists w ith  fisheries in  areas w here this species occurs. 
H ow ever, it is unclear w hether this statem ent is based 
on independen t observational data, or rather on a lack 
of bycatch reports from  fisherm en and  other fisheries' 
s ta k e h o ld e rs . S e lf-re p o rtin g  is k n o w n  to be v e ry  
unreliable. There are no indications of an  operational 
observer scheme (sensu N orthridge, 1996) tasked w ith  
the m onitoring and  reporting  of cetacean bycatches in 
C uba's EEZ. In fact, on a global scale, few countries have 
any effective reporting system  for by catch of any species 
(Read et a l, 2006). Bycatches and  other lethal takes of 
sm all cetaceans are  n o to rio u sly  d ifficu lt to detect, 
p a r tic u la r ly  if illeg a l. A t sea, ca rcases  a re  e ith e r 
d iscarded or utilized onboard as bait, or alternatively, 
m ay be clandestinely landed for food (e.g. N orthridge, 
1984; IWC, 1994; Van W aerebeek and  Reyes, 1994).
In  1995, a b o u t  38.9% of C u b a n  m a rin e  f ish e r ie s  
resources w ere in  a senescent phase, 48.7% w ere in  a 
m atu re  phase  a t a h igh  exp lo ita tion  level an d  only 
12.4% w ere  still in  a developing  phase; none of the 
f is h e r ie s  re m a in e d  u n d e v e lo p e d  (B aisre , 2000). 
Sim ilarly, C laro et al. (2001) indicated  tha t the m ajority 
of fisheries resources in  C uban w aters are considered 
fully or over-exploited. Price pressures on fuel intensive 
offshore fisheries, essentially shutting dow n the long­
distance fleets, led to a major restructuring of the fishing 
in d u stry  in  C uba in  the 1990s (A dam s et al., 2000).

12 Parsons, E. C. M., Bonnelly De Calventi, I., W haley, A., Rose, N. A. an d  Sherw in, S. (2006) A note on  illegal cap tures of w ild  bottlenose 
do lphins (Tursiops truncatus) from  the coastal w aters of the D om inican Republic. Paper SC /58/SM 11 subm itted  to 58th IWC A nnual 
M eeting, St Kitts an d  Nevis, M ay-June 2006.

13 (p.11). "Se llevó a cabo el estudio m orfom étrico de la especie basándose en el análisis de 223 ejem plares, de ellos 89 m achos. En éste se 
abarcaron tres localidades, identificándose la m asa anim ales en cada una  de ellas. Se tom aron como m atriz  14 m edidas y  se analizaron 
Ios resultados con diferentes estadígrafos lográndose com paraciones entre las m ism as y  en su  composición por sexos."

14 Blanco, M. an d  O lachea, A. (2002) M orfom etría del delfín  nariz  de botella  (Tursiops truncatus), en la costa norte  de la zona central de 
Cuba. XVIII Congreso Panam ericano de C iencias Veterinarias. M em orias. CD-ROM ISBN 959-7164-32-9 [not seen].

15 In litt eris, 24 N ovem ber 2003: "... y  que la cap tu ra  ilegal o incidental de esta especie en  C uba es prácticam ente n u ia  pues no  existe 
tradición  de consum o de su  carne y  no  existe conflicto entre las zonas y  artes de pesca con Tursiops truncatus.” [Dra. Silvia A lvarez 
Rossell, D irector of the A dm inistra tive  A uthority  of CITES-Cuba, to C arm en T im erm ans, G eneral D irector of the A dm inistrative 
A uthority  of CITES-Spain, on Export Perm it No. C0000140].
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E m phasis sh ifted  from  high-volum e, bu t low -value 
pelagic fisheries to h igh-value, coastal fin- and  shell­
fish  species cau g h t p rim a rily  in  n ea rsh o re  w a te rs  
(A dam s et ah, 2000). A w ide variety  of species are being 
targeted  by a w ide  range of gears (Baisre et al., 2003). 
W here areas u tilized  by fisheries overlap  w ith  habita t 
of in sh o re  T. truncatus, as in  C uba, som e level of 
fishery-caused m ortality  is to be expected. Bycatches 
and  som e direct takes of T. truncatus have long been 
know n to occur in  the C aribbean and  the contiguous 
w estern  central A tlantic, m ostly  in  gillnets bu t also in 
beach seine nets (Caldw ell et ah, 1971; C aldw ell and  
C a ld w e ll, 1971; P rice , 1985; C a s in o s , 1986; V an 
W aerebeek, 1990; Vidal, 1990; V idal et ah, 1994; Romero 
et ah, 1997, 2001; O .V asquez in IWC, 2006) as w ell as in 
m uch of their global range (e.g. N orthridge, 1984; IWC, 
1994). The fac t th a t f ish e rie s -c a u sed  m o rta lity  of 
com m on  b o ttlen o se  d o lp h in s  occurs ev en  in  such  
highly  regu la ted  an d  m onitored  w aters as these of the 
USA and  w estern  Europe (e.g. C ouperus, 1997; B urdett 
a n d  M cFee, 2004) is in d ica tiv e  th a t som e level of 
bycatch  is u n av o id ab le  w h erev er fisheries operate . 
N orth ridge (1984), in  recognition of this, concluded for 
the w estern  central Atlantic: 'th e re  are p robably  m ore 
in terac tions betw een  th is species [T. truncatus] and  
fisherm en w hich  are no t recorded '.

Conclusions

W e w ere  unab le  to locate ev idence to confirm  tw o 
p ro p o se d  h y p o th eses: (1) T. truncatus  off Sabana- 
Camagiiey, northern  Cuba, not show ing any population 
structure, and  (2) virtually  no bycatches of this species 
occur in C uban w aters. O n the o ther hand, analysis of 
the  W CM C d a ta  d e m o n s tra te d  a v e ry  s ig n ifican t 
increase in  num bers of com m on bottlenose dolphins 
caught and  exported from  Cuba.
From  analogies w ith  global fisheries, w e deduct that 
some level of dolphin  by catch m ortality in C uba's fully 
developed  m arine fisheries is likely. W ell-designed 
observer program m es on fishing vessels can yield useful 
bycatch estim ates of small cetaceans per un it of effort 
(e.g. C o u p e ru s , 1997; Z e e b e rg  et ah, 2006) b u t 
a s se ssm e n ts  sh o u ld  be re g u la r ly  u p d a te d . O th e r 
potential threats, including coastal habitat encroachm ent 
such as aquaculture developm ent (W atson-Capps and  
M ann, 2005), p o llu tio n  (e.g. Schw acke et ah, 2002), 
propeller strikes and  reduced prey supplies, considering 
87.9% of C uba's m arine fishery resources are in a critical 
stage (Baisre, 2000), also ough t to be evaluated . Such 
a n th ro p o g e n ic  p re s s u re s  m ay  re s u l t  in  re d u c e d  
forag ing  success, increased m orb id ity  an d  d im in ish  
no rm al rec ru itm en t ra tes w ith in  the popu la tion(s), 
ultim ately leading to a lesser capacity to cope w ith  direct 
re m o v a ls . The IW C S c ien tific  C o m m itte e 's  S u b ­
com m ittee  on  Sm all C etaceans also  concluded  tha t 
h a b ita t d e g ra d a tio n  an d  p o llu tio n  w ere  p o te n tia l 
conservation issues in  the C aribbean and  the w estern

tro p ica l A tlan tic ; an d  th a t th e re  w a s  in s u f f ic ie n t 
in f o r m a t io n  to  a s s e s s  th e  s t a tu s  o f  c o m m o n  
bo ttlen o se  d o lp h in s  in  the  reg io n  (IWC, 2006).
As d iscussed  above, w ith  advanc ing  phy logenetics 
research of T. truncatus, globally, the trend is discovery 
of unexpected, and  considerably m ore complex, stock 
s tru c tu re , s tre n g th e n in g  the a rg u m e n t for h ig h e r 
precaution until ongoing research (cf. Anon., 2003) is 
com pleted and  published.
W e conclude that the available docum entation is not 
sufficient for the in ternational com m unity of m arine 
m am m al scientists to assess the sustainability of current 
capture levels of Tursiops truncatus in  C uban w aters. 
Therefore, w e strongly recom m end that international 
trade of com m on bottlenose dolphins from  this area 
cease s  u n t i l  e v id e n c e  of n o  d e tr im e n t can  be 
a u th e n tic a te d . C o n tin u e d  fie ld  re se a rc h  on  stock  
structure, abundance, life history, habitat degradation  
and  anthropogenic threats is also greatly encouraged 
(cf. Reeves et ah, 2003; IWC, 2006).
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