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Comm on (harbour) porpoises (Phocoena phocoena)  
are small cetaceans which are widely distributed 
throughout the tem perate and sub-Arctic waters in the 
Northern Hem isphere. They are essentially coastal 
animals, generally bottom -feeding on small schooling 
fish such as herring or anchovy, although they are also 
sighted offshore in deep-water areas (Martin, 1990; 
Northridge et al., 1995). They are under threat in a 
number o f areas around the North Atlantic as a result 
o f the scale o f incidental capture in fishing gear 
(Clausen and Andersen, 1988; Ham mond et al., 1995; 
International W haling Comm ission, 1996; NM FS, 1992; 
Read and Gaskin, 1990; Trippel et al., 1996). Grey seal 
(Halichoerus grypus) populations occur in the Baltic 
Sea and the N E  and NW  Atlantic Ocean, with the 
greater part o f  the NE Atlantic population being found 
around the British Isles (Bonner, 1989). Grey seals 
feed on a wide variety o f fish, with som e invertebrates 
including cephalopods, sandeels (A m m odytidae ) and 
gadoid fish being o f  prime importance around the UK  
(H am m ond and Prime, 1990; Ham mond et al., 1994a; 
Hammond et al., 1994b; Prime and Hammond, 1990). 
The major part o f the NE Atlantic population is found 
around Scotland and NE England (Bonner, 1989), and 
is currently increasing in numbers (Hiby et al., 1996).

Tributyltin (TBT) com pounds have been used exten­
sively as the active com ponent o f antifouling paints for 
ships and marine structures since the 1960s. Their use 
on small craft < 2 5  m in length has been restricted in 
many countries since the late 1980s as TBT caused  
shell thickening and spat failure in oysters, and 
im posex in gastropods (A lzieu, 1991; Bryan et al., 1987; 
W aite et al., 1991). At that time the open sea was not 
considered to be at risk, and the use o f  TBT has

tC o r re s p o n d in g  au th o r .

continued on large vessels. However, a recent study in 
the southern North Sea has demonstrated the presence 
of imposex in whelks (Buccinum undatum) as a result 
of TBT contamination from shipping (Ten Hallers- 
Tjabbes et al., 1994), causing its local extinction within 
the Dutch W adden Sea (Cadee et al., 1995). The 
imposition o f wider controls on the use o f  TBT-based 
antifouling on shipping is currently under discussion 
within the International Maritime Organisation. 
Following release to the environment, TBT degrades 
by dealkylation to form dibutyl- and monobutyltin 
(D B T  and MBT). These com pounds are also used 
industrially as stabilizers for chlorinated polymers, and 
as catalysts for silicones and polyurethane foams 
(Evans and Karpel, 1985). Triphcnyl tin compounds (as 
the acetate and hydroxide) are used in Great Britain in 
the control o f  potato blight, with 52 t of fentin being 
applied in 1994 (Garthwaite et al., 1995).

Many studies o f organotin contamination have been 
conducted, but to date few have included determina­
tions in the tissues of marine mammals. As top preda­
tors, cetaceans and pinnipeds accumulate high 
concentrations o f lipophilic and persistent organic 
com pounds through their diet, due to a low metabolic 
capacity for degradation both in the mammals 
them selves and com ponents o f their food-chain (Suzuki 
et a i ,  1992; Tanabe and Tatsukawa, 1992). TBT is 
bioaccumulative, with an octanol-w ater partition 
coefficient in the range 103—IO4 (Laughlin and Lindén, 
1987) and the ability of cetaceans to m etabolise TBT is 
thought to be low as a result o f the limited activity of 
som e cytochrome P450 enzymes within these animals 
(Kannan et al., 1996; Tanabe et al., 1988). This suggests 
that butyltin com pounds can accumulate in marine 
mammals, and this has been demonstrated in bottle- 
nose dolphins from the Italian coast (Kannan et al.,
1996) and the U SA  (Kannan et al., 1997a), porpoises 
from the Baltic Sea (Kannan and Falandysz, 1997), and 
seals, Steller sea lions, and a range of cetacean species 
from Japan and the north Pacific Ocean (Iwata et al., 
1994; Iwata et al.. 1995; Kim et al., 1996). No compar­
able information has yet been presented for the United 
Kingdom. In this study, concentrations o f MBT, DBT  
and TBT have been determined in the livers of  
porpoises and grey seals stranded or bycaught around 
England and W ales, in order to establish the current 
levels o f contamination by these compounds, and to 
assess the need for further work.

Samples o f  liver tissue were taken from 29 porpoises 
and five seals bycaught or stranded around England 
and W ales from 1992 to 1996 according to previously 
established protocols (Kuiken and Baker, 1993; Law,
1994), with only those carcases considered freshly dead 
or slightly decom posed being sampled. The tissues 
were stored in glass at — 20°C prior to analysis. 
Previous studies have shown no measurable breakdown 
of TBT to have occurred after 6 months storage at this 
temperature. After thawing and homogenization, the
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samples were analysed for butyltin com pounds using a 
m ethod established for use in a long-term monitoring  
programme operated by the Burnham on Crouch 
laboratory and validated during that study (W aldock et 
al., 1989; W aldock and W aite, 1994). Briefly, sub­
sam ples were extracted by shaking with 0.1% sodium  
hydroxide and methanol after the addition o f  a known 
quantity o f  an internal (surrogate) standard (tripro- 
pyltin chloride) used for quantification. The organotin 
com pounds were then back-extracted into «-hexane, 
and converted to their respective hydrides with sodium  
borohydride. They were analysed using capillary gas 
chromatography with flam e-photom etric detection at 
610 nm. The recovery o f TBT relative to the internal 
standard was 99.6% (n =  13, s.d. =  5.6% ) and the limit 
of detection was around lO p g k g -1 wet weight. The 
performance o f  the method was evaluated by routine 
analysis o f an in-house quality control sam ple (a wet 
oyster tissue derived from our own studies) within each 
sample batch. Over the last 2 years this has been  
analysed 90 times for D BT (mean value 34 +  13 
p g k g “ ') and TBT (mean value 226 +  110 p g k g “ 1); 
M BT is not routinely determined. In a recent 
European certification exercise for a reference mussel 
sample (BC R 477) our data were: MBT, 2.03 mg k g- 1 ; 
DBT, 1.35 m g k g “ 1; TBT, 2 .1 6 m g k g “ '; compared  
with the assigned values o f 1.96, 1.58 and 2.14 mg kg 1, 
respectively. Figure 1 shows the distribution of 
sampling sites around England and W ales, and gas 
chromatograms o f  a standard solution and sample 
extract are given as Fig. 2.

The results o f analyses are given in Table 1, and 
other data reported in the literature are listed in 
Table 2. All data are given as micrograms per kilogram  
on a wet weight basis. Triphenyltin is also detected  
using our m ethodology (although with less sensitivity 
than for butyltins), but none o f these samples 
contained detectable concentrations (limit o f detection  
about 100 pg k g ~ 1 wet weight).

Although the use o f TBT-based antifouling paints on 
deep-sea vessels results in som e direct inputs offshore, 
the major inputs (including those from shipping) occur 
in coastal areas. Industrial inputs o f MBT and DBT  
also occur to coastal areas, and concentrations o f these 
com pounds will be supplem ented by breakdown of 
TBT after its release. From the data on TBT concen­
trations in blubber (Iwata et al., 1994, 1995; Table 2), it 
is clear that organotin residues can be found at low 
levels in the blubber o f dolphins, porpoises, and a 
beaked whale from offshore locations in the Pacific 
Ocean, the Bay o f Bengal and the Japan Sea, although 
they were not detectable in a minke whale from the 
Antarctic Ocean. In the Southern Hemisphere, minke 
whales feed mainly upon euphausiids in temperate and 
polar waters (Martin, 1990), and are apparently not 
exposed to significant concentrations o f organotin 
com pounds in their diet. The highest concentrations of 
organotins were, however, found in finless porpoises 
inhabiting the coastal waters and rivers o f Japan, 
believed to feed mainly upon sandlance {Ammodytes)  
at the seabed (Martin, 1990). Comparable concentra­
tions have also been found in the blubber o f bottlenose

Fig. 1 M ap  o f  E n g lan d  a n d  W ales, show ing  the  s tran d in g  loca tions  o f  
p o rp o ise s  (c irc le s) a n d  grey  sea ls  ( tr ian g les).
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dolphins (Tursiops truncatus) from the coasts o f  Italy 
and the U SA  (Kannan et al., 19%, 1997a; Table 2), 
which feed on a wide variety o f  fish, crustaceans and 
squid (Evans, 1987).

Organotin com pounds have been detected in all the 
tissues and organs o f the finless porpoise (Iwata et al., 
1995), with the highest concentrations occurring in the 
liver. M uscle contained the major burden o f TBT  
(71% ), whilst MBT and D B T  were retained predom i­
nantly in the blubber and liver (41% and 50%, respec­
tively; Table 2 in Iwata et al., 1995). In overall terms, 
muscle, blubber, and liver retained almost 90% of the 
total organotin body burden. In Steller sea lions, 40% 
of the total organotin burden was in the liver, but 26%> 
accum ulated in hair, implying that these animals (and 
presumably also seals) may elim inate a considerable 
proportion o f  ingested organotins through the shedding 
of fur (Kim et al„ 1996). Organotin com pounds were 
also found in the brain o f finless porpoises (Iwata et al.,
1995) and bottlenose dolphins (Kannan et al., 1997a), 
indicating that these com pounds can pass through the 
blood-brain  barrier, possibly by binding to sulphydryl

residues as for methylmercury (Kannan and Falandysz,
1997).

Concentrations o f total butyltins (SB T s) in porpoise 
liver from the present study (Table 1) were within the 
range 22 -6 4 0  pg kg “ ' wet weight, lower than those 
reported in finless porpoises from Japan (1120-10200  
pg kg“ 1 wet weight; Table 2) and bottlenose dolphins 
from the Adriatic Sea (1200 and 2200 pg k g“ 1 wet 
weight) or the USA  (11 0 -1 1 3 4 0  pg kg“ 1 wet weight). 
On average, only about 20% of the total butyltin tin in 
these individuals was present as TBT, with DBT the 
major com ponent. The livers from two neonatal 
harbour porpoises from the Baltic Sea yielded concen­
trations at the lower end o f the range o f the samples 
analysed here, at 18 and 27 p g k g “ 1 wet weight 
(Kannan and Falandysz, 1997), and three pygmy sperm 
whales from the U SA  exhibited similar SB T  levels to 
those in UK porpoises (350-410  pg kg“ 1 wet weight). 
Concentrations o f total butyltins in the liver tissues of 
grey seals were lower than those seen in the porpoises 
(Table 1; N D  to 22 pg k g“ 1 wet weight), similar to that 
reported for a Largha seal from Hokkaido, Japan
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Fig. 2 G as  c h ro m a to g ra m s  (f lam e-p h o to m etric  d e te c tio n )  o f  (a ) a
s ta n d a rd  so lu tio n  o f  o rg a n o tin  co m p o u n d s, an d  (b ) th e  ex trac t 
o f  liver fro m  a  h a rb o u r p o rp o ise  (SW 1992/202; T a b le  1). T he  
cap illary  co lu m n  used  w as a  25 m x 0.32  m m  ID  fu sed  silica 
co lu m n  c o a ted  w ith  5 %  p heny lm ethy lsilicone; th e  co lu m n  
te m p e ra tu re  w as ra ised  a f te r  in jec tio n  from  40 to  225°C  at 
15°C m ín  '. M B T , m on o b u ty ltin ; D B T , d ibu ty ltin ; T P T , 
tr ip ro p y ltin ; T B T , tr ibu ty ltin ; T P h T , tr ip h en y ltin ; all as the  
hydrides.
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(4.4 pg k g ~ ') and lower than concentrations in Steller 
sea lions from the same area (170 -460  pg k g_ l ). This 
suggests that the seals have either a lower intake of 
organotins from their diet or a higher catabolic 
capacity for these com pounds than sea lions or small 
cetaceans.

The data reported here dem onstrate that low-level 
organotin contamination in marine mammal predators 
of upper trophic levels extends to the U nited Kingdom  
in addition to those areas previously reported, and tend 
to suggest that these com pounds may be ubiquitous in 
coastal areas frequented by shipping. However, the 
significance o f these results is harder to assess. The 
presence o f organotins at relatively high concentrations 
in exposed animals suggests a limited catabolic capacity 
for such com pounds in both the mammals them selves 
and their prey, although biomagnification seem s to be 
relatively m odest (1.8 times in the finless porpoise, 
Iwata et al., 1995; 0.2 to 7.5-fold in the Ganges river 
dolphin Platanista gangetica, Kannan et al., 1997b; 1.0 
to 6.8-fold in the bottlenose dolphin, Kannan et al., 
1997a). Preferential enrichment o f  organotins in the

liver may be associated with the presence o f metal- 
binding proteins such as glutathione, and could 
indicate the operation o f a detoxification mechanism  
(Kannan et al„ 1996). The occurrence o f DBT as the 
major com ponent in liver, whereas TBT predominates 
in blubber, also indicates that som e active metabolism  
does occur in all the marine mammal species studied to 
date.

The reported effects o f butyltins in mammals include 
immunosuppression (V os et a!., 1984; Snoeij et al., 
1989), and it has been suggested that a number o f mass 
mortalities in marine mammal populations in 
European and North American waters in recent years 
resulting from morbillivirus infections may have been  
rendered more severe in animals whose immune 
function had been impaired by environmental pollu­
tants (D ietz et al., 1989; Heide-Jorgensen et al., 1992; 
Ross et al., 1995). Interest in this area has mainly 
centred on organochlorine contaminants (including 
PCBs, dieldrin and D D T  and its m etabolites) which are 
accumulated to high concentrations in the blubber of 
many marine mammals (Haii et al„ 1992), but high

TABLE 1
C o n ce n tra tio n s  o f  o rg a n o tin  co m p o u n d s  in livers o f  p o rp o ise s  and  grey  seals (pg  k g -  1 w et w eigh t).

R ef. no. L ocation D a te  fo u n d Sex A ge L en g th  (cm ) T B T D B T M B T Z B T s

H arbour porpoise
S W 1992/202 S u n d e rla n d . T yne & W ea r 13/10/92 F N D 133 180 350 110 640
S W 1993/12 C am bo is. N o rth u m b e rlan d 27/1/93 M N D 144 39 150 63 252
SW  1994/32 W estw ard  H o i. D evon 4/3/94 M 2 127 21 99 < 1 0 120
SW  1994/45A R ossall P o in t, L an cash ire 2/4/94 M 8 151 9 25 19 53
SW  1994/53 M o rfa  D yffryn, G w ynedd 10/4/94 F 3 167 19 46 9 74
SW  1994/08 6 m iles o ff W alto n  p ie r, Essex 29/4/94 F N D 112 53 150 50 253
S W  1994/80 P o rt T a lb o t. G lam o rg an 6/5/94 M 4 122 23 82 16 121
SW  1994/99 Tyw yn, G w ynedd 2/0/94 M 1 120 < 1 0 14 8 22
SW  1994/108 W es to n -S u p er-M are , A von 25/6/94 M 0 75 <  10 13 100 113
SW  1994/148 S a n d sen d . W hitby . N. Y o rk sh ire 1/9/94 M N D 130 40 160 94 294
SW I994 /153 Y nyslas, D yfed 7/9/94 M N D 153 21 97 26 144
SW  1994/171 M arte llo  Bay, C lac to n , Essex 22/11/94 M N D 146 57 210 <  10 267
SW  1994/175 M araz io n , C ornw all 4/12/94 F N D N R 8 71 49 128
SW  1994/185 B osfiam  H a rb o u r. W . Sussex 30/12/94 F 5 145 36 460 130 626
SW  1995/52 S ea to n  slu ice, T eesid e 20/4/95 M 3 N R 41 140 < 9 181
S W 1995/55 S e a to n  S ands, T eesid e 1/5/95 M 8 153 47 190 14 251
SW  1995/70 N ew port. N orfo lk 1995' M 0 N R 47 58 < 7 105
SW  1995/78 Filey B rigg, N. Y o rk sh ire 7/7/95 M N D N R 120 440 18 578
SW  1995/85 G o rle s to n . N orfo lk 5/7/95 F 0 86 19 71 7 97
SW  1995/86 T re a rd d u r  Bay. A nglesey . G w yndedd 7/7/95 F 5 172 46 210 9 265
SW  1995/94 St. M ary 's  Is land , W hitley  Bay, T yne  & W ear 31/7/95 F N D 112 33 79 8 120
SW  1995/102 A berystw yth . D yfed 1/10/95 F N D 167 14 150 16 180
S W 1995/120A S n e ttish am . N orfo lk 5/10/95 F N D 107 16 120 <  10 136
SW  1995/120 W ith e rn sea , E. Y o rk sh ire 13/10/95 F 0 95 64 150 < 3 9 0 214
SW  1990/2 R o b in  H o o d 's  Bay. N . Y o rk sh ire 3/1/96 M 5 140 41 21 < 7 62
SW  1996/27( 1 ) P raa  S ands, Cornwalli 22/1/96 M N D 153 39 240 12 291
SW 1990/29 Skegness. L inco lnsh ire 25/1/96 M >  1 126 42 91 < 6 133
SW  1990/30 Blytii. N o r th u m b e rla n d 26/1/96 M 2 117 32 65 < 6 97
SW  1990/37 K essing land , Suffolk 7/2/96 M N D 137 76 300 15 391

( ir r y seul
SS 1993/243 Colw yn Bay. Clwyd 25/12/93 F N D 176 6 5 <  10 11
SS 1994/03 P o p p itt S ands, C ard ig an 24/5/94 F N D 141 < 4 < 5 < 3 nd
SS 1994/277 Tywyn. G w ynedd 7/10/94 F N D 179 < 4 6 14 20
SS 1995/8(1 B road  H aven , P e m b ro k esh ire 13/7/95 M N D 224 < 4 < 4 11 11
SS 1995/143 R iver T h am e s 11/9/95 M N D 226 < 4 11 11 22

'P re c ise  d a te  no t know n.
T B T , tr ib u ty ltin ; D B T , d ibu ty ltin ; M B T , m o n o b u ty ltin ; Z B T s, sum  o f  M B T , D B T  a n d  T B T . 
nil. no t d e te c te d ; N D , no t d e te rm in e d ; N R . no t re p o rte d .
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concentrations o f organotins could have an additive 
effect (Kannan et a i ,  1997a). TBT (though not D BT or 
MBT) also acts as an endocrine disrupter in gastro­
pods, causing an increase in testosterone levels which 
leads to the developm ent o f im posex (Bettin et al„ 
1996; Spooner et al„ 1991), and could interact with the 
endocrine system in marine mammals. Whilst the levels 
of organotins in porpoises and seals stranded around 
England and W ales arc lower than som e o f those 
reported for small cetaceans from other areas, further 
study is needed o f the possible toxic effects of these 
com pounds and the risk that their accumulation poses

to these animals. Data are also needed for other 
coastal mammals in the United Kingdom, such as the 
comm on seal (Phoca vitulina) and the bottlenose 
dolphin.
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TABLE 2

C o n c e n tra tio n s  o f o rg a n o tin  co m p o u n d s  in b lu b b e r  an d  liver tissues  o f  m a rin e  m am m als  re p o rte d  in the  l i te ra tu re  (pg  kg 1 w et w eigh t). Key as 
fo r T a b le  1. W h ere  a ran g e  o f  y ears  is in d ic a ted , th e  d a te  o f  sam pling  o f  indiv idual an im als  w as no t given in th e  o rig inal p ap er.

Species L ocation Y ear Sex T issue T B T D B T M B T IB T s R e f .1

D a li’s p o rp o ise N E  N o rth  Pacific 1987 M B lubber 4.7 <  1 < 1 4 4.7 1
D ali's  p o rp o ise N W  N o rth  Pacific 1987 M B lubber 6.2 < 2 < 2 0 6.2 1
C o m m o n  d o lp h in N W  N o rth  Pacific 1987 M B lubber 15 4.3 < 2 0 19 1
A tla n tic  sp o tte d  d o lp h in S o u th e a s te rn  U S A 1991-94 M B lubber 80 12 110 200 s

A tlan tic  sp o tte d  d o lp h in S o u th e a s te rn  U S A 1991-94 M Liver 76 380 170 630 i

F in less p o rp o ise Pacific coast o f  C h ib a , J ap a n 1981 M B lubber 36 < 5 91 130 1
F in less p o rp o ise Pacific co as t o f  C h ib a , J ap a n 1981 M Liver 200 790 130 1120 3
F in less p o rp o ise S e to -in lan d  S ea. J a p a n 1985 M B lubber 460 74 210 740 1
F in less p o rp o ise S e to -in lan d  S ea, J a p a n 1985 M Liver 1100 6100 3000 10200 3
F in less p o rp o ise W es te rn  co as t o f  N agasak i, J ap a n 1992 M B lubber 31 < 5 64 95 1
F in less  p o rp o ise S o u th  C h in a  Sea 1990 M B lubber 6.7 <  1 < 1 4 6.7 '  1
F in less p o rp o ise Ise Bay, J ap a n 1994 F B lubber 120 20 73 213 3
F in less  p o rp o ise Ise Bay, J a p a n 1994 F Liver 810 1800 680 3290 3
H a rb o u r  p o rp o ise B altic  S ea, co as t o f  P o lan d 1991 F Liver N R N R N R 182 4
H a rb o u r  p o rp o ise B altic  S ea, co as t o f  P o lan d 1991 F L iver N R N R N R 2T- 4
B o ttle n o se  d o lp h in N W  A d ria tic  S ea , c o as t o f Italy 1992 M B lubber 41 16 55 110 5
B o ttle n o se  d o lp h in N W  A d ria tic  S ea, c o as t o f  Italy 1992 M B lubber 14 9 25 48 5
B o ttlen o se  d o lp h in N W  A d ria tic  S ea, c o as t o f  Italy 1992 M B lubber 210 42 65 .320 5
B o ttlen o se  d o lp h in N W  A d ria tic  S ea. co as t o f  Italy 1992 M Liver 250 800 150 1200 5
B o ttle n o se  d o lp h in N W  A d ria tic  S ea, co as t o f  Italy 1992 M Liver 400 1600 200 2200 5
B o ttle n o se  d o lp h in S o u th e a s te rn  U S A 1989-94 M B lubber 240 310 78 630 2
B o ttle n o se  d o lp h in S o u th e a s te rn  U S A 1989-94 M ’ Liver 5 .8 -7 7 0 4 5 0 -8 3 0 0 120-2260 57 0 -1 1 3 4 0 s

B o ttle n o se  d o lp h in S o u th e a s te rn  U S A 1989-94 F 1 L iver 2 6 -1 7 0 2 9 0 -1 5 7 0 100-760 4 2 0 -2 5 0 0 2
B o ttle n o se  d o lp h in S o u th e a s te rn  U S A 1989-94 M 4 L iver 22 230 68 ■320 2
B o ttle n o se  d o lp h in S o u th e a s te rn  U S A 1989-94 F4 L iver 9 4 -1 3 0 6 7 -7 2 0 3 1 0 -3 6 0 1120-1160 s

B o ttle n o se  d o lp h in S o u th e a s te rn  U S A 1989-94 M ’ L iver 4 0 -5 0 5 4 -3 7 0 4 4 -2 9 0 140-710 s

B o ttlen o se  d o lp h in S o u th e a s te rn  U S A 1989-94 F5 L iver 10 -110 7 0 -8 8 0 3 2 -3 5 0 1 10-1260 1
K iller w hale Pacific  coast o f  T a iji, J a p a n 1986 M B lubber 12 3.4 < 2 0 15 1
S p in n e r d o lp h in Bay o f  B engal 1990 M B lubber 2.0 <  1 <  14 2.0 1
M inke  w hale A n ta rc tic  O c ea n 1985 M B lubber <  1 <  1 <  10 nd 1
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S te lle r sea  lion C o as t o f  H o k k a id o . J ap a n 1994 M Liver 20 89 63 170 6
S te lle r sea  lion C o as t o f  H o k k a id o . J ap a n 1995 M Liver 16 130 100 250 6
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S te lle r sea  lion C o as t o f  H o k k a id o . J ap a n 1995 F Liver 16 51 110 180 6
S te lle r sea  lion C o as t o f  H o k k a id o . J ap a n 1995 F Liver 85 370 < 6 .6 460 6

'1 , Iw ata  cl at. (1994); 2, K an n an  ct at. (1997a); 3. Iw ata  cl at. (1995); 4, K annan  and  Falandysz  (1997); 5. K annan  cl at. (1996); 6, Kim cl ul. 
(1996).
'N e o n a te s .
’A du lts .
4Juven iles .
’C alves.
D a li's  p o rp o ise . P hocoeno ides d a lli; S p in n e r  d o lp h in . Stenella  longirostris; C o m m o n  d o lp h in , D elph inus delphis; M inke w haleM alaenoptera  acutor­
ostrata; A tla n tic  sp o tte d  d o lp h in . Stenella  fronta lis; G in g k o -to o th e d  b e ak ed  w hale. M esoplodon  g inkgodens; F in less po rp o ise . N eophocaena  
phocaeno ides; Pygm y sp erm  w hale. Kogia breviceps; H a rb o u r p o rp o ise . P hocoena phocoena; L a rg h a  sea l. P hoca largha; B o ttlen o se  d o lph in . 
Tursiops truncatus; S te lle r sea  lion. E u m eto p ia s  ju b a tu s;  K iller w hale . O rcinus orca.
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