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OSTEOLOGICAL
PREEYAPHAT KONGTHAWORN: OSTEOLOGICAL DIFFERENCES BETWEEN
SPOTTED, SPINNER AND STRIPED DOLPHINS, GENUS Stenella IN THAI
WATERS.THESIS ADVISOR: ASSOC. PROF, WIMON HEMACHANDRA, M.Sc.,
CO-ADVISOR: MISS KANJANA ADULYANUKOSOL.134 pp.

Osteological differences between spotted, spininer and striped dolphins,
Genus Stenella in Thai"Watcrs were sﬁ:died. All samples stranded along Andaman coast
consisting of 13 sponod'dnighin_s, 17 apinnq}r dolphins and 22 striped dolphins. External, skull and
skeleton measurements by vernier paliPer [ﬁpif@t- to- point) were performed. It was found that the
proportion of snout to_melon lenght and tozul‘ length can separate spinner dolphin from spotted
and striped dolphin. From various p‘mportim;‘h, of skull analyzed by cluster analysis, it was found
the proportions that separate three swiagym propartion of rostrum width at base to
condylobasal length, proportion of.skull hefgﬂﬁjﬂ parietal width, proportion of atlas height to
atlas width and proportion of lateral prec:ss I sth of atlas to atlas height. From age analysis it
was shown that spotted dolphins-are 17-35 yemhld*imvmg 187-212 cm length, spinner dolphins
are 5-27 years old havmglﬁ?d%cmlcngﬂlmd.smpcdﬂ?!phg;S’aN 3-26 years old having 181-

228 em length.
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PIVAHIIAKYMNE VYN INIT I
Phylum Chordata

Subphylum Vertebrata

Class Mammalia
Order Cetacea
Suborder Odonticeti
Family Delphinidae
Genus Stenella

1. Jasnwtia Stenella attenuata (Gray, 1846)
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2. Taanwiia Stenella longirostris (Gray, 1828)
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3. Taanwiia Stenella coeruleoalba (Meyen, 1833)
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3191 1. ¥ilaved Tavuaznnu luilszmalne

U
AIDUNI

a
BUA

Y a
[GHBRRTIANEN]

1.Balaenopteridae

Balaenoptera physalus

Balaenoptera edeni

Humprey and Bain (1990) ; Chantrapornsyl (1996) ; Nyau1 wazfeudesa (2547)

Supot (1996) ; MY LAz AeUNBIA (2547)

2. Physeteridae

Physeter macrocephalus

Supot (1996) ; MU UazADIUNBTA (2547)

3. Kogiidae

Kogia breviceps

Kogia simus

Mahakunlayanakul, (1996); Supot (1996) ; Mayau1 tazAeunesd (2547)

Mahakunlayanakul, (1996); Supot (1996) ; N1YIUN wazdoudesh (2547)

4. Ziphiidae

Mesoplodon ginkgodens

Ziphius cavirostris

Humprey and Bain (1990) ; Mahakunlayanakul, (1996); Supot (1996) ;

R —
NIYIUT LUASNDIUNYTA (2547)

My tazfefesd (2547)

5. Delphinidae

Orcinus orca

Pseudorca crassidens.

Feresa attenuate

Globicephala macrorhynchus

Peponocephala electra

Sousa chinensis

Tursiops aduncus

Steno bredanensis

Delphinus capensis

Stenella longirostris

Stenella coeruleoalba

Stenella attenuate

Lagenodelphis hosei

Orcaella brevirostris

Grampus griseus

Neophocaena phocaenoides

Humprey and Bain (1990) ; Mahakunlayanakul, (1996);

MY azfewnosd (2547)

Mahakunlayanakul, (1996); @150 (2535) ; Mayau1 uazAouRosA (2547)
Mahakunlayanakul, (1996); @15@ (2535) ; Mayau wagdeunosd (2547)
Mahakunlayanakul, (1996); @159 (2535) ; Mayau uazdeuniosd (2547)

Mahakunlayanakul, (1996); Mayau1 tazAeunosa (2547)

Humprey and Bain (1990); T5a (2535) ; Mahakunlayanakul, (1996);

MY HaZRNeIA (2547)

Lekagul and McNelly (1977) ; Humprey and Bain (1990); asa (2535)
Mahakunlayanakul, (1996) ; NYIU1 wazfounusa (2547)

Lekagul and McNelly (1977); Humprey and Bain (1990) ; Mahakunlayanakul, (1996);
MY tazAeuResA (2547)

Lekagul and McNelly (1977); Humprey and Bain (1990) ; Mahakunlayanakul, (1996);

150 (2535) ; MYIU LazNoUNoIA (2547)

Mahakunlayanakul, (1996); 8159 (2535) ; Mayau uagAeaiosd (2547)
Mahakunlayanakul, (1996); @150 (2535) ; Mayaud uaziounosa (2547)
Mahakunlayanakul, (1996); N1yaU1 yazdounesh (2547)

Mahakunlayanakul, (1996); N1yaUN iazdAUnesA (2547)
Lekagul and McNelly (1977) ; Humprey and Bain (1990) ; Mahakunlayanakul, (1996);
B (2535)

Y A a
NIYIUT UATNDIUNYTA (2547)

Lekagul and McNelly (1977); Mahakunlayanakul, (1996); aia (2535)
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Mesue3ln 11

1.
2.

10.
11.
12.

13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

26.

AN 1nzaosnAaseEvHNYg (total length from snout to tail notch)
mm&n’mﬂima&lﬂmﬁqgmﬁ (Iength, snout to anus)
ANE1IINIZIBELINDINA ST UNA (Iength, snout to genital slit)
ﬂ’JHJEﬂ’Jiﬂﬂ%QfJEI’]JWﬂﬁQﬁ%ﬁE] (Iength, snout to umbilicus)
ANE1791N1290011NDIAIUN1BYDITIUATUWAS (length, snout to end base of the
dorsal fin )

mmsmmmmaEnhﬂﬁqgmﬁ’mwﬁﬁmmgmﬂ?uwﬁa (length, snout to posterior
base of dorsal fin)

AMNE11NI29001 10950911879 (snout to blowhole)
ﬂ'J']iJﬂTﬂﬂTﬂ‘ﬂgﬂﬂﬂﬂ1ﬂﬁ\11WUﬂﬁ”§ (snout to melon)

ﬂ’JﬁJfﬂ’JﬂTﬂ%Ni’)ﬂﬁﬂﬂgﬁJﬂm (snout to the angle of mouth)
ﬂ'J']iJfJ']'Jﬂ']ﬂﬂg\‘]'ﬂﬂﬂ?ﬂﬁ\iﬁ\iﬂﬁ']\‘]ﬁ'] (snout to eye)

AMWY1INZ0811AT93Y (snout to ear)
ﬂ’JnJEJn%Wﬂﬁ]i‘v’Qﬂﬂﬂ1ﬂﬁdﬁ1uﬁﬁ1ﬂlﬂﬂ;§1uﬂ§U6ﬂ (snout to anterior base of the
flipper)

ANENNITIREThAR LB D UM (angle of mouth to anterior base of
eye)

ﬂammamﬂﬁ’mﬁ’wmawaumﬁqm (posterior base of eye to ear)
ANUINFIUATUNAN (basal length of dorsal fin)

ANUGIVDIATUA (height of dorsal fin)

IOUAINT qﬁ'wj; 1UATVON (body girth at posterior base of flipper)

IOUAINT \i‘l’ifﬁj; AT VKA (body girth at anterior base of dorsal fin)
FOUAINTIZNIT (body girth at anal slit)

5205111952 I NYarwnuurag a1 (tip of the upper jaw to tip of lower jaw)
AN A199991110 (maximum breadth of beak)

ﬂ?WNﬂ%1Q%ﬂQﬁ3@]ﬁ\‘lQﬂﬂ'l (breadth of head at eye)

AMVE1IVDIFDIN1819 (length of blowhole)

A1NNA19989%091 1019 (breadth of blowhole)
ANNEINIZI081INDIAUTN8¥OUNA (length, snout to posterior end of genital
slit)

ﬂ’J"IiJﬂ’gJ}NLLWHVIN (breadth of fluke)
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9 9
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3. amwnvestu TS nam s i (blubber thickness)

v

32. ANUHUVBIFY T 1USIUNa 198162 (blubber thickness)
v

33, anunuveddu luiuuSnaduied (blubber thickness)

v
34, ANUNINVRITU T U TN ATINA198189@11a19 (blubber thickness)
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1. MyIadaaIuvaslnIInszanmag
9 9
MnsIalasanszgn Nauvedns lvanasue (skull) - Vo3 laavisauyiia
9 9

FINNIHUA 41 AWHUL NIFIUVDINZ THANTH A (cranium) 1OIATING IMAN1 7 (temporal fossa)
ng Inanadauie (post cranium) HAZNTZHNVINGS IN5 (mandibles) Taonsialunuias
HAZAINE1I5ENIAIUR (braincase) NTUNINWA WU KIN1sTauuDAfDYA A9
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aesezti 12 waz 13 msdadadiuvens Tnaniuazaiuou o veelam

1.
2.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

4
ANYIIVOINININUA (condylobasal length)
ANYIVDIEI0811n (Iength of rostrum)
ﬂ’JHJﬂ}JINGU’ENjapui]%QfJEﬁJWﬂ (width of rostrum at base)
ANYAZIVBIVTIUNINANANNEIVBI92 908110 (Width of rostrum at midlength)
ANUAI9Y091IN55 1nT (greatest width of premaxillar)

9 o 4 . .
ﬂ’NiJﬂ')'l\?sll’f]\‘]"ll'lﬂi‘iulﬂ‘iﬂinmﬂ\?ﬂﬁWQﬂ'ﬂiJfJ'l')"UfNi]gﬂ’ﬂﬂﬂ'lﬂ (width of premaxillar at
midlength of rostrum)
ﬂ?ﬂiJfﬂ’J%Tﬂ%ﬂth’JﬂWﬂﬁngJ”ﬂ@%ﬁuuﬂﬂ (tip of rostrum to external nares)
mmanmﬂ%maﬂﬂmﬁqgﬂyﬂfgﬁuiu (tip of rostrum to internal nares)
ANUNA1aNOUITINAT (ereatest preorbital width)

ANUNAIAUTIA (greatest postorbital width)

9 Y b
ANUNINNVDIFIYNATUUDN (greatest width of external nare)

9 Y 4
AUNINNVBINTEYNVNY (greatest width of squamosa)
ﬂ?TJJﬂ’SJ)N‘U@Qﬂ;‘:jﬁaﬂﬁlﬂizﬁﬂﬁﬂizﬂﬂ parietal (width between parietals)
ANUY JUDINADIANDY (vertical external high of braincase)

o vy ..
ANBIVBINTEANYIUIUATUG Y (greatest length of left periotic)
ANUNAIVDIYNA U (greatest width of left nasal)

' % v Y 9
ANYIVDALDIVN UV QAU (greatest length of left post temporal fossa)
ANMUFIVBUIBIVTUHAIATUGY (greatest width of left post temporal fossa)
ANV (length of orbit)
ﬂ’JHJﬂ’QJINGUfNEi]y'ﬂGSﬁuGlu (greatest width of internal nares)

9 Y A Y 9 .
mmn’nwmmz@ﬂﬂmaﬂﬂuﬂmuma (greatest length of left pterygoid)
ANveMveludn Iy (Iength of upper left tooth raw)

9 9

ANNEIVDIVINT T INTAIUL Y (greatest length of left ramas)
ANUNA9V09UIN5T INTA UG (greatest width of left ramas)
AMVevRIH LB Ia1 (length of lower left tooth raw)
ANMVENIVDIBIVTNINUVINGT INT19A1UHY (length of left mandibular fossa)
ANVYNIVDINTEANDN (greatest length of sternum at midline)

9 .
AUNINUBINTEANDN (greatest width of sternum)

2 H
ANNGIVDINTZANABFUN 1 (height of atlas)




Mesuagli 12 waz 13 mydadadiuvesns Tnanianazaiuou 9 vealaw (Av)

30.

31.

32.
33.
34.
35.
36.
37.
38.

mmsn’mmaﬂuﬁﬁuaaﬂmé’meﬁﬁwmﬂiz@,ﬂﬂa?;uﬁ 1 (length of lateral process of
atlas)

ﬂi]mEITJ"Uf]Q“ﬁ@\‘lﬂizfﬂﬂuaﬁmﬂ‘i%@.ﬂﬂ@“ﬁuﬁ 1 Mg (greatest length of neural
spine of atlas)

ANYIVOINTZANAZTNAIUGO (greatest length of left scapula)
AMUNINUDINTZANAZUNA1UF Y (greatest width of left scapula)
ANNEIVOINTZANITINTIUA UG (length of left pelvic bone)
AMUNANUDINTZANITING WA TG0 (greatest width of left pelvic bone)
mmﬂnmmmzﬂﬂ«ﬁﬂﬂﬁuﬁ 1 e (greatest length of first left vertebral rib)
AU 1eveanszgndTasieuil 1| A1udhe (greatest width of first left vertebral rib)

ANMVENIVBINTZANONDUN 1 A1UF8 (greatest length of first left sternal rib)
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9 v
NIEQNABFUN 1

N3ZANIFINTIUATUGY

nszgnazinauge

= A T
ﬂﬁgﬂﬂcﬁjﬂi\‘]‘]ﬂ‘lﬂ 1 AMUKY

3UM 13 Mmadadadiunszgnitameveslain
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9
ﬁ”lmiﬁ’u%m’m&vummmz@,ﬂﬂa (cervical) N3zAN®N (thoracic) ﬂ’iz@lﬂﬁzﬁﬂ (lumbar)

A Y
v o o (% Y
N3ZANUN (caudal) TINITUTIIUTU Navuadn 28 90 Taun

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21
22.
23.
24,
25.
26.
27.
28.

3MUIUNTEANAD (number of cervical vertebra)
31UIUNTEQNON (number of thoracic vertebra)
RUIUNT £9NI®7 (number of lumbar vertebra)
RUIUNT £ANM19 (number of caudal vertebra)
i‘hmuﬂiz@,ﬂﬁuwﬁqﬁywm (total number of vertebra)

NUIUNTEANADNIFDUAANU (number of fused cervical vertebra)

U

e ol

NUIUNTEANBNNFDUAANY (number of fused thoracic vertebra)

U

NUIUNS ¢ ﬂL@DﬁL%@ﬂJaﬂﬁu (number of fused lumbar vertebra)
ﬁﬁWUOUﬂiz@,ﬂﬁNﬁL%@Maﬂﬁu (number of fused caudal vertebra)
ﬁimau%mmmz@ﬂﬁlﬂﬂﬂ (number of ossified phalanges in 1" digit.)
§1u3u%ﬂmﬂﬁﬂﬁxﬂﬂﬁ’3§ (number of ossified phalanges in 2 digit.)
U VRINT £9 ﬂ‘lf?lﬂﬁN (number of ossified phalanges in 3 digit.)
ﬁmau%mmﬂsz@ﬂﬁamd (number of ossified phalanges in 4" digit.)
ﬁ‘hmu%’ammmz@,ﬂﬁaﬁ’@ﬂ (number of ossified phalanges in 5th digit.)
$1un32n 3 1AT9AUF8 (number of vertebra tib(L))
%DWUOHﬂiS@]ﬂG?;IﬂiQ&f?])Wu"lINNumber of vertebra rib (R)
fﬁ1u’mﬂiz@,ﬂﬁﬁ'wiac?;1mqﬁ'm%'w (number of two-head ribs (L))
i‘hmuﬂiggﬂ%'asimaﬁimqé’mmm (number of two-head ribs (R))
i‘imaumz@,ﬂcﬁmmaﬂﬁm%a (number of floating ribs (L))
i‘imauﬂizﬂﬂﬁmmaaﬁ'mmn (number of floating ribs (R))
i‘imquﬂsx@ﬂﬁmw?nmaﬂﬁ’mcff’w (number of sternal ribs (L))

$1IUNT2ANS TATIUTIUENAIUN (number of sternal ribs (R))

$147UN329N31/477 (number of chevron bones)

o
v A A

NUIUNT ANy A NFeuAAn U (number in foremost series of fused chevron bones)

Suiluuuduge (number of upper left tooth raw)
Suiluuud N (number of upper right tooth raw)
sSnuduaredudge (number of lower left tooth raw)

S1uduared i (number of lower right tooth raw)
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WNEIHNG : ATIUNUIVBIAI0E NN aN dauvesasiadouily
9

aznn 10-25 Tuaseu wazauvoudiofly (dentine) 9x111 20-40 luaseu d1og19d11uen
A1592019 A luAIT TN

2. TUNOUMIHONE (Kasuya, 1976)

1 QSJI = A = o 1 d' = Y

1. azangaiuveItundouily w5e duua (enamel) vosddveaflunmson 13 Tae
o ] A o ~ tdyl =\
Mmmsuslunsadesins % w1 1 lue TagSennszuiumsiinmsaaisunaifen

% <3 S A o 1 ] [
(decalcification) Favzta3 deruysaitodloaslanyms Tsela
v Y '

2. dansalwihvalaeliiin lvarudiedis w15 93 7u9

3. fouddeansazaed S udond (Mayer’s haematoxyline) TA8N1TLLS
T 5% Mayer’s haematoxyline 30 W

v v
4. dalwirva 10-15 T4
] J o 4 3 0911 =,
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3. M301401g(Kasuya, 1976)
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U NN Uil (Cementum)
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T9davensd

auveueW (Dentine)
1 1 [ 1 4 4
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Y Y
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A A g A . o
IUDIVINNAUDUE) (accessory line) ITUIUNIN
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a 4 1 aa A = ~ ' Y . -
AnTIERANNLANA NN adaoIlToufouauuana 19 Taeld  Cluster Analysis (Ludwig

and Reynolds, 1988)
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2. MITaaaaIUMeEHen

namMsiadadiuneuens vl 34 dunvalasldmeiaiannuen livnuiuuny
Gumffwmamﬂthmmaammﬂmﬁm?nmmaﬂmwmimﬁﬁwmi’iﬂ ganusudnag i
it IduriA s g 3T M3 ves Committee on Marine Mammals (1961) 590891315
PNuIUlw/soeluy uaz"j’ﬂmmwmmm%u“leuﬁu &Sy dadiufiannsouonlam 3 ¥ila
ponnniu 1@ Taeliduauveslauatena 13 @101 Tawnse Taa 17 A1e619 uaz Tauaie
1o 22 §1061a fail

2.1 #AEINILHNIANNEINNVZ081 10D HUNTI (SM) ABANNEIINT

v
U

N91iNA (total length: TL)

species
O spotted dolphin
O spinner dolphin

225.00 -]
O striped dolphin

200.00

175.00 —

TL

150.00 —

125.00 T

100.00 —

10.00 15.00 20.00 25.00
SM

v 9
3U0 15 dadauszrinanuenannaziesinda lnuniinennueaiaue (Iasldnauy
Tawaega Tawnszlaauaz Tauaeuay =13, 17 uag 22 §a00a191)
A Y I ' Y o 1 = Y
13N 15 paadlimunms lgdadiuvesnnueinnazeesinda lnuniine

Y
ANE1IAIMNA asauen laninszlaa (spinner  dolphin) 891910 Tax1a1839a (spotted
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dolphin) itaz Tau1a18ua D (striped dolphin) lape1aFany TasldadIuseninanNe1In
= o v o 1A ~ ~ a A o
9299811093 THUNTIABANNEIAINIHNADEN 0.080-0.095 TuyuzN Taydndesriinfony

v
S =

Tamanegauas Tauaeunuddidiundeunuiueg

2.2 #AEIUITHINIANNINVZ 081 hNDATHUNII (snout to melon: SM) ABANN

#129109230811n83311110 (snout to the angle of mouth: SAM)

species
O spotted dolphin
O spinner dolphin
O striped dolphin

18.00

16.00

14.00

SM

12.00

10.00

8.00

18.00 21.00 24.00 27.00 30.00
SAM

5UN 16 dad 151 I9ANNYINILI0811AD 1 THUNTINDANNANLEIININIZIDY

U

Whndagnhn (TaeliswauTaunatega Tawnse Iaauag Tauanouon =13, 17 uag 22

AINNAIAD)
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A Y < 1w 1 ] = v
10319 16 naaldimiundadiuszrineanuenaniziestindalrnunidend
= X . a
anveMnIzieeihndayuihnawsousnTauinizIaa (spinner dolphin ) 89010 Taw1dN
doa¥ilane Tan1a189a (spotted dolphin) ttaz Tauatouoy (striped dolphin) lded1edanu Tag
Ao ! o = v o = =
Udadiuszninnnuednnizsesinde Tnuninuanuennaziesthnaayuihnegn

]
S 1 =

v Y 9
0.535-0.586 Tuamziniaosidanduiudadidiundeuiuiueg

= k4
2.msanelassasianmely
= %
2.1 msfAnlnssadanszgn
= 9 3 a o [ 09)1 1
M3An1 Inseas1anszanuedlamne 3 wia Iagnmsnimsialasanszgn Nediu
Y Y
9N Inani (skull) LagadIUVDIAIA2 (body skeleton) Y94 TaINTINAWTHA TINNIHUA 84
Y
AWMU NIFIUVDINL IWANHT (cranium) LOIATING L1ANHD (temporal fossa) N IHANH?
Aume (post cranium) Lgazﬂﬁzﬂﬂmﬂﬁ"lﬂién (mandibles) Tagmsialuuuiasaazaiu
) Y
8115z NINAIURD  (braincase)  NOWIMAIMHET - imsTauuugagegaIntiuinmm
% o 4 [ = ) LY o I ]
anuduiusvewmazgniinigda  Tagiimsanyinnlnsinszgnlauatega 11 @10819

TawnszIaa 5 @20619 vazlayiaieunl 7 728614



51

2.1.1 FAaIU5ZHINANINNIIV095 11029081110 (width of rostrum at base: WR) 71D
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ID Spotted
External Measurements number dolphins
End End End End End End End
Incm End 031 | End 032 075 085 End 119 137 138 139 403 404
Total length from snout to tail notch 204 122 190 195 200 190 220 203 208 195
Snout to anus 147 89.5 137 144 144.5 158 163 152 156 140.8
Snout to genital slit 143 86 136 136.5 136.5 141 142 136 137 133.6
Snout to anterior end of genital slit 131 131 131 123 132 127.6
Snout to posterior end of genital slit 140 145 148 141 141.5 139
Snout to mammal gland slit 137.2 139 136
Snout to umbilicus 95 63.5 88 89.5 91.5 98 100 93 102 92
Snout to pos. base of the dorsal fin 113 71 111 113 122 123 124 86 81.2
Snout to ant. Base of the dorsal fin 93 55 87 83.5 84.7 87.5 89 87 175 111.8
Snout to blowhole 31 23.8 26 28.5 28 27.5 31 27 24.6 28
Snout to melon 13 8 11 10.5 11.2 10.8 11 10 9.5 11.2
Snout to the angle of mouth 28 21 26 22.5 26.5 26.5 26 24 22.2 24.4
Snout to eye 32.5 23.5 30 26.2 30 29.7 31 29 25.5 28
Snout to ear 33.5 27 35 31.7 334
Snout to anterior base of the flipper 43 31 40 36.3 38.5 39.5 41.5 39 36 40
Angle of mouth the anterior base of
eye 6 5 4 3.8 3.5 5 4.5 5 4.6 4.2
Posterior base of eye to ear 4 4.5 4 6.8 3.6
Basal length of dorsal fin 21 14 24 30.8 29.5 34.5 34.5 37 22 29.6
Height of dorsal fin 15 9.5 155 14.5 15 17 14.5 15 13.2 15.2
Body girth at post. base of flipper 72 51 98 72.8 64.5 89 70 82 78 71.2
Body girth at ant. base of dorsal fin 85 50 104 85.5 78 102 78 90 92 81.2
Body girth at anal slit 51 315 53 47.8 44.5 67 53.5 60.5 61 49.8
Tip of upper jaw to tip of lower jaw <0.5 <0.5 0.6 0.8 0.7 1 0.3 0.9 0.7
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ID Spotted
External Measurements number dolphins
End End End End End End End
Incm End 031 | End 032 075 085 End 119 137 138 139 403 404
Maximum breadth of beak 5.5 3.5 6 4.5 7.5 6 4.7 5.2 10 5
Breadth of head at eyes 18 14.5 18 16.5 17.3 19.5 17 18 6 18.2
Breadth of blowhole 2 2.2 2.5 2.3 1.7 2.9 2 2 2 2
Eye length 3 2.2 3 13 2.8 2.6 2.4 2.3 2.2 3.1
Breadth of the fluke 41 24 35 40.5 44 40 39 39 45 42
Fluke notch across fluke to lat. base 11 9 9.5 12.2 11 12.5 13 12 10.1 16.2
Ant. edge of flipper to flipper tip 22 19 22.2 22.2 24.6 25 24 24.5 19.2 23.2
Post. edge of flipper to flipper tip 15.5 12 15.5 14.5 17 18.5 26 17 13.2 15.4
Greastest breadth of the flipper 8.3 7 8 8.2 8.7 9 18 8.5 7.8 9.4
blubber thickness 0.7 0.5 1.2 0.5 0.8 0.8 1.2 0.4 0.2
blubber thickness 0.3 0.5 0.3 0.3 0.3 0.2 0.5 0.25 0.3
blubber thickness 0.5 0.8 0.9 0.3 0.3 0.15 1 0.7 0.8
blubber thickness 0.4 0.5 0.5 0.8 0.6 0.05 0.1 0.7 0.7
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ID Spotted
External Measurements number dolphins
End
Incm End 405 406 End 407
Total length from snout to tail notch 187.8 206 212
Snout to anus 135 150 159
Snout to genital slit 128.4 134 140
Snout to anterior end of genital slit 118.8 130 136
Snout to posterior end of genital slit 131.7 140 146
Snout to mammal gland slit 128.9
Snout to umbilicus 85.3 94 96
Snout to pos. base of the dorsal fin 74.4 84 82
Snout to ant. Base of the dorsal fin 105 116 114.6
Snout to blowhole 24 24 24.2
Snout to melon 9.2 8 10
Snout to the angle of mouth 22.2 22.8 24.4
Snout to eye 24.8 27 28
Snout to ear 29 32 32
Snout to anterior base of the flipper 34.2 36.8 37
Angle of mouth the anterior base of
eye 3.8 4 3.7
Posterior base of eye to ear 3.7 4.4 4.1
Basal length of dorsal fin 24.5 28 32.6
Height of dorsal fin 13 14.2 12.4
Body girth at post. base of flipper 68.2 80 89
Body girth at ant. base of dorsal fin 76.9 96 96.8
Body girth at anal slit 46.2 66.2 66
Tip of upper jaw to tip of lower jaw 0.4 1.4 0.5
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ID Spotted
External Measurements number dolphins
End

Incm End 405 406 End 407
Maximum breadth of beak 5.9 6.7 8.3
Breadth of head at eyes 15.8 17.8 18
Length of blowhole 1.1 0.9 Iel?
Breadth of blowhole 2.1 2.1 2.3
Eye length 2.1 2.5 P4
Breadth of the fluke 40.1 33.2 45
Fluke notch across fluke to lat. base 11.9 11.4 11
Ant. edge of flipper to flipper tip 21.7 21.2 25
Post. edge of flipper to flipper tip 13.5 14.5 26
Greastest breadth of the flipper 7.7 8 6.4
blubber thickness 0.2 0.5 0.3
blubber thickness 0.5 1 0.6
blubber thickness 0.7 0.8 0.8
blubber thickness 0.4 0.5
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ID Spinner
External Measurements number dolphins
End End End End End End End End

In Cm End 009 051 i 128 End 129 130 131 132 133 190
Total length from snhout to tail notch 167 188 164 180 17 190 178.5 183 188 156
Snout to anus 127 134.5 121.5 126.5 a5 140 130 132.5 137 118
Snout to genital slit 113 130 1145 114 109 123 114 119 123 113
Snout to anterior end of genital slit 80 118 111.8 105 122 113 116 120.5 107
Snout to posterior end of genital slit 111.2 115.4 1125 125.3 1185 122 1255 118
Snout to mammal gland slit 116 112.5
Snout to umbilicus 87.5 90 85 86 87.5 92 95 83
Snout to pos. base of the dorsal fin 103 100.5 106 107 112 80 80 78 74
Snout to ant. Base of the dorsal fin 77 84 71 77.5 77 81.5 110.5 110 105 100
Snout to blowhole 31.5 32.5 29 29.6 29.5 30.5 29 315 34.5 28
Snout to melon 14.5 17.5 14.5 15 16 155 15 155 18 14
Snout to the angle of mouth 26.5 30 26.2 26.3 27 27 28 28 31 25
Snout to eye 30.5 35 29.7 30.2 31 30.1 315 315 34.5 28.5
Snout to ear 36
Snout to anterior base of the flipper 41 47 42.7 42.5 45 46 43 42 48 42
Angle of mouth the anterior base of
eye 4 3.5 315 3.5 4 3.5 35 3 35
Posterior base of eye to ear 5.5
Basal length of dorsal fin 22 24 30 28.4 31 30 31 32.5
Height of dorsal fin 16 14 14.7 17 17 16 15 16.5 15 11
Body girth at post. base of flipper 70 76.5 66.5 69 73 73.5 68 70.5 68
Body girth at ant. base of dorsal fin 73 84.5 69.8 79.5 81 79 77.5 77 74.5
Body girth at anal slit 46 56 40.2 49.5 52.5 63 48 52 47
Tip of upper jaw to tip of lower jaw 1.5 1 0.3 0.2
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ID Spinner
External Measurements number dolphins
End End End End End End End End
In Cm End 009 051 122 128 End 129 130 131 132 133 190
Maximum breadth of beak 9 8.5 9 8.5 7 5.5 4.9 6.4 5.9
Breadth of head at eyes 18.5 19 16.4 17 15.5 16.5 15 16 175 15.5
Length of blowhole 2 1 1.4 0.8 0.7 1 1 0.9 1.4 1
Breadth of blowhole 1.4 2 2.5 1.9 .7 2.2 2 2 3 2
Eye length 2 2 2.5 1.8 2 2 1.7 1.8 2.2 25
Breadth of the fluke 39 37 34.5 38 39.5 45.5 39.5 37 37.6 31
Fluke notch across fluke to lat. base 9.5 11 10.6 9.5 9.5 10 9.5 10.5 9 9
Ant. edge of flipper to flipper tip 28 28 24 26 27.5 28 18 27 25 24.5
Post. edge of flipper to flipper tip 19.5 20 16.8 19.5 20.5 22 25.5 18 17 19
Greastest breadth of the flipper 9 9 8.1 9 9 10 8 8 8 7.5
blubber thickness 0.7 il.2 0.5 0.5 0.5 0.75 0.5 0.5 0.7
blubber thickness 0.8 0.6 0k 0.4 0.3 0.4 0.3 0.3 0.5
blubber thickness 0.6 0.4 1 0.4 0.5 0.65 0.5 0.1 0.3
blubber thickness 0.2 0.7 0.9 0.15 0.1 0.4 0.4 0.4
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ID Spinner
External Measurements number dolphins
End End End End

In Cm End 268 334 343 361 End 373 383
Total length from snout to tail notch 112 172 135 184 Lo 145
Snout to anus 81 126 99.5 141 99.1 108.6
Snout to genital slit 72 110 89 133.6 90 102.6
Snout to anterior end of genital slit 70 101 83.9 130.6 86.5 99.2
Snout to posterior end of genital slit 78 114 92.5 135 93.9 105.2
Snout to mammal gland slit 134 103.2
Snout to umbilicus 58 85 66.5 90.2 71.3 74.2
Snout to pos. base of the dorsal fin 50 79 62 83.6 61.2 63.6
Snout to ant. Base of the dorsal fin 67 105 81.5 114.8 81.6 90.7
Snout to blowhole 19 34 26 34.4 26.8 27.8
Snout to melon 9 16 13.5 17.6 12.8 13.8
Snout to the angle of mouth 16 28 23 30.8 23.3 24.8
Snout to eye 18 33 26.5 34.6 26.5 28.6
Snout to ear 23.2 30.5 39.2 32.2 30.6
Snout to anterior base of the flipper 28.5 44 37 49 37.6 36
Angle of mouth the anterior base of
eye 2.5 3 4 3.4 3.7 2.6
Posterior base of eye to ear 3 by 1.8 4 2.8
Basal length of dorsal fin 27 25.5 32 20.3 28.2
Height of dorsal fin 8.5 15.5 12.5 17.8 12 13
Body girth at post. base of flipper 50 72 66 70.6 82.9 58.3
Body girth at ant. base of dorsal fin 55 72 69.5 75.4 77 59.6
Body girth at anal slit 26 48 37.8 46 38.9 29.8
Tip of upper jaw to tip of lower jaw 0.1 0.2 0.2 0.5
Maximum breadth of beak 4.2 9.5 7.5 10.4 11.8 11
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ID Spinner
External Measurements number dolphins
End End End End
In Cm End 268 334 343 361 End 373 383
Breadth of head at eyes 115 15 5wl 16.8 12.9 14.2
Length of blowhole 0.7 1 1.8 1.07 2 0.7
Breadth of blowhole 1.6 2 0.8 R.25 0.8 1.3
Eye length 1.5 2 1.5 2.08 2.6 2.1
Breadth of the fluke 18 39 31 38.2 29 32.3
Fluke notch across fluke to lat. base 8 12 8.5 12 7.9 8
Ant. edge of flipper to flipper tip 18 27 24.5 29 22.5 26.6
Post. edge of flipper to flipper tip 135 15 w.i 18.8 16.3 18.8
Greastest breadth of the flipper 6 9 8.3 10 7.5 9
blubber thickness 0.3 0.9 0.7 1.8 0.4 0.75
blubber thickness 0.2 0.7 0.52 0.58 0.55 0.6
blubber thickness 0.3 0.6 0.7 0.59 0.5 0.5
blubber thickness 0.2 0.7 0.69 1.04 0.7 0.85
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ID Striped
External Measurements number dolphins
End End End End End End End End

Incm End 005 015 106 147 152 End 153 154 164 172 173
Total length from snout to tail notch 1975 198 228 212 196 184.5 200 180 209 195
Snout to anus 141 143 162 157 139 128 142 132.5 148 145
Snout to genital slit 121 125 143.3 140 126 121.5 136 128.5 13 139
Snout to anterior end of genital slit 139 120 114 127 120 124
Snout to posterior end of genital slit 150 133 126.5 145 130.5 143
Snout to mammal gland slit 163.5 125.5 138 128.5 134 141
Snout to umbilicus 100 105 103 96 90 97 89 99 96.5
Snout to pos. base of the dorsal fin 134 131.5 136.5 87.5 85 90.5 83.5 92 94.5
Snout to ant. Base of the dorsal fin 96 112 99 94 119 109 123.5 109 121 122
Snout to blowhole 33.5 32 29.4 16 29.5 31 28.5 31 28 29
Snout to melon 115 27 11.8 14.5 10 11 10 11 9 10
Snout to the angle of mouth 29 27.6 29.5 30 28 27 28 26 27
Snout to eye 32 32 33.5 35 34 32 32.5 32.5 31 32.5
Snout to ear 40.5 40 35.5 34.5 36.5 37.5
Snout to anterior base of the flipper 47 46 48.1 50 47 46 46 43 47 44
Angle of mouth the anterior base of
eye 4.5 4.9 5 4 5 4.5 4.5 5 4.5
Posterior base of eye to ear 4 4 3.7 4.2 4.2
Basal length of dorsal fin 38 27 &3 42.5 31 24 34 25 28 27.5
Height of dorsal fin 18 25.5 16 21 17 16 155 14 16.7 13
Body girth at post. base of flipper 94 87.5 92.3 97 920 75 98 83 96 87.8
Body girth at ant. base of dorsal fin 95 85 95 98 91 74 81 105 93.3
Body girth at anal slit 61.5 53 61.8 66 52 45 60 54.5 72 62
Tip of upper jaw to tip of lower jaw 15
Maximum breadth of beak 11 7.47 19.5 7.2 5.8 7.5 6.7 9 7.1
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ID Striped
External Measurements number dolphins
End End End End End End End End
Incm End 005 015 106 147 152 End 153 154 164 172 173
Breadth of head at eyes 25 21.8 22.5 22 20 26 195 24 21
Length of blowhole 1.5 1 2.5 1.6 1.5 1.5 1.8 14 14
Breadth of blowhole 2.3 1.8 2 2 2 2 2 2.4 2
Eye length 3 3 3.2 3 2.8 3 3 2.7 3 2.7
Breadth of the fluke 47 42 44.9 61 44 38.5 44.5 40 51 48
Fluke notch across fluke to lat. base 13 12.5 12.7 14.5 12.5 12 12 125 14 13
Ant. edge of flipper to flipper tip 28 26 28.6 27.5 26 26.5 26 24.5 28 25
Post. edge of flipper to flipper tip 18 18 21.4 20.5 19 19 18 17.6 20 18
Greastest breadth of the flipper 9 9.5 9.5 10 8.5 8.5 8.2 7 8.5 8
blubber thickness 0.5 1.3 1 0.6 1.07 1.2 1 0.72
blubber thickness 0.3 0.8 0.6 0.3 0.8 0.4 0.8 0.5
blubber thickness 0.23 0.8 0.4 0.4 0.95 0.4 0.8 0.55
blubber thickness 0.14 I 0.7 0.2 1.2 0.3 1.2 0.9
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ID Striped
External Measurements number dolphins
End End End End End End End End

Incm End 179 192 205 211 273 End 331 358 381 384 387
Total length from snout to tail notch 215 187 187 200 182.3 175 169.4 181.4 212 211.4
Snout to anus 151.5 1325 131 145 ke 127 119.2 129 154.7 152.4
Snout to genital slit 138 122 118 138 117 121 107.9 122.6 146.3 146
Snout to anterior end of genital slit 123 116 111 127 113 116 103.9 114.2 136.7 136
Snout to posterior end of genital slit 149.5 126 124 143 126.8 125 111.1 128.6 153.1 151.8
Snout to mammal gland slit 136 122 106.6 126.2 150.5 148.6
Snout to umbilicus 101.5 93 87 94.5 89 88 83.3 87 104.6 99
Snout to pos. base of the dorsal fin 95 86 86 94 83.4 83 78.5 84.2 98 94.2
Snout to ant. Base of the dorsal fin 126.5 114 113 127 116 109 103.6 117.1 128.2 125
Snout to blowhole 29 30 27.5 315 27 28 28.7 31 28.4 29.8
Snout to melon 10 11 10 10.5 9 11 11.2 114 114 11.6
Snout to the angle of mouth 25.5 28 26 26.5 27 21 28.2 29 29.6 28.6
Snout to eye 30 33 30 30.5 34 26 32.1 33.8 35 32.4
Snout to ear 35 35.6 36 37 36 35 40
Snout to anterior base of the flipper 49 46 41.5 455 445 37 447 43 49 48
Angle of mouth the anterior base of
eye 5 7 3.5 4 4 4.5 3.7 4.2 4.4 6
Posterior base of eye to ear 4.5 9 4 4.5 4 3.5 3.74
Basal length of dorsal fin 32.5 27 29 28 324 32 31
Height of dorsal fin 155 16 145 12 17 12.5 135 14.8 15 154
Body girth at post. base of flipper 92 87.5 77 88.5 86 80 78.5 78 84.7 101.4
Body girth at ant. base of dorsal fin 90 84 80 84.5 87 86.6 79.5 79.2 86.6 97.9
Body girth at anal slit 57.5 52 44 49.5 52 59.2 60 48.5 54.8 60.4
Tip of upper jaw to tip of lower jaw 0.3 1 0.25 0.29 0.15 0.3 0.4
Maximum breadth of beak 8 6.7 6 6.8 0.51 5.7 18.5 20.2 6.82 10
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ID Striped
External Measurements number dolphins
End End End End End End End End
Incm End 179 192 205 211 273 End 331 358 381 384 387
Breadth of head at eyes 23.5 23.2 20.3 23 23 21.9 20.5 23 22 22.6
Length of blowhole 1.7 2.1 s 1.3 d55, 1.8 14 1.2 1.28 1
Breadth of blowhole 2 2 2 2.2 1.8 2 2.1 1.6 1.75 1.6
Eye length 3 25 2.8 2.8 2.6 2.9 2.5 3.2 2.46 3.2
Breadth of the fluke 48.5 47 38 41 48 38.8 38.7 33.6 45.6 49.2
Fluke notch across fluke to lat. base 15 12.5 11 12 3 10.6 11.6 12.6 11.8 13.8
Ant. edge of flipper to flipper tip 26 27.5 27.5 26.5 26 25.2 26.2 24.6 27.2 29
Post. edge of flipper to flipper tip 19.5 19 19.5 17.4 18 18.5 17.6 16 18.8 20.8
Greastest breadth of the flipper 8.7 8 8 8.2 8 7.6 7.5 8 8.6 8.6
blubber thickness 1.36 0.62 0.6 0.5 0.9 0.4 0.45 0.81 0.59 0.92
blubber thickness 1.29 0.55 0.4 0.6 0.8 0.4 0.32 0.91 0.4 0.66
blubber thickness 1.28 0.7 0.8 0 1.1 0.3 0.28 0.7 0.51 0.86
blubber thickness 1.16 0.55 0.8 I 0.8 0.4 0.2 0.7 0.36 0.61
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ID Striped
External Measurements number | dolphins
Incm End 391 | End 395
Total length from snhout to tail notch 1155 193.1
Snout to anus 84 42
Snout to genital slit 76.5 125.4
Snout to anterior end of genital slit 74.4 121.8
Snout to posterior end of genital slit 78.5 140
Snout to mammal gland slit 138
Snout to umbilicus 60.3 95.5
Snout to pos. base of the dorsal fin 56.5 86
Snout to ant. Base of the dorsal fin 74 127
Snout to blowhole 24.2 27
Snout to melon 135 9
Snout to the angle of mouth 21.5 26
Snout to eye 25.3 30
Snout to ear 28.4
Snout to anterior base of the flipper 34.2 45
Angle of mouth the anterior base of
eye 4 3.8
Posterior base of eye to ear 3.2
Basal length of dorsal fin 18.3 42
Height of dorsal fin 10 13.4
Body girth at post. base of flipper 47 91
Body girth at ant. base of dorsal fin 48 98.6
Body girth at anal slit 27 52.5
Tip of upper jaw to tip of lower jaw
Maximum breadth of beak 6.9 7.4
Breadth of head at eyes 12.7 22
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ID Striped
External Measurements number | dolphins
Incm End 391 | End 395
Length of blowhole 0.7 2
Breadth of blowhole 15 2
Eye length 2.5 2.6
Breadth of the fluke 23.2 40
Fluke notch across fluke to lat. base 8.2 12
Ant. edge of flipper to flipper tip 195 25
Post. edge of flipper to flipper tip 14.1 17
Greastest breadth of the flipper 7.1 7.5
blubber thickness 0.8 0.9
blubber thickness 0.7 0.6
blubber thickness 0.5 1
blubber thickness 0.8 0.9
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ID Spotted
SKULL MEASUREMENT NUMBER dolphins
End End End End End End End
INCM End 031 032 075 End 085 119 137 138 139 403
1. Condylobasal length 40.2 29.49 39.2 36.9 38.9 40.15 38.5 37.5
2. Length of rostrum 25.4 16.8 24 23.5 24.2 24.9 24.73 23.3 21.85
3. Width of rostrum at base 8.8 6.78 8.62 8.56 8.83 9 8.8 8.75 9
4. Width of rostrum at midlength 4.3 3.27 4.15 5.81 4.5 4.16 4.05 4.16 4.45
5. Greatest width of premaxillar 6.95 5.29 6.5 6.1 6.15 6.9 8.7 6.66 6.21
6. Width of premax at midlength of rostrum 2.16 1.6 1.7 1.67 2.4 1.96 2.13 1.96 2.36
7. Tip of rostrum to external nare 29.06 19.5 26.83 26.9 27.75 29.12 28.92 27.35 25.52
8. Tip of rostrum to internal nare 28.1 19.14 27.38 27.48 27.6 29.45 29 27.57 24
9. Greatest preorbital width 15.61 12.6 A5, 15.18 15.5 17.66 16.33 15.64 15
10. Greatest post orbital width 16.09 13 16 15.7 16.06 17.23 16.74 16.15 15.47
11. Greatest width of external nare 4.12 3.72 4.15 4 4.14 4.13 4.3 4.22 3.66
12. Greatest width of squamosal 16.9 13 16.68 16.1 16.6 17.92 17.26 16.6 16
13. Width between parietals 14.68 12.77 14.4 13.97 14.18 15.7 14.3 13.9 13.85
14. Vertical external heigh of braincase 13.4 11.23 13.3 12.77 13.19 14.15 13.68 13.15 12.7
16. Greatest width of left nasal 1.98 1.75 1.92 1.95 1.66 1.84 1.63 2 1.7
17. Greatest length of left posttemporal fossa 6.32 5.12 6.96 6.75 6.54 7.13 5.86 6.45 6.32
18. Greatest width of left posttemporal fossa 5.18 3.62 55 4.78 5.25 5.26 5.33 5.15 4.48
19. Length of orbit 4.96 3.9 5.8 4.92 4.6 5.26 5.33 4.9 4.86
20. Greatest width of internal nares 4.33 4.12 5.12 3.55 4.3 4.84 4.24 4.1 3.53
21. Greatest length of left pterygoid 7 4.45 5% 5.08 6.55 6.9 6.78 7 5.83
22. Length of upper tooth raw 22.18 14.05 19.14 20.4 21 21.2 24.3 19.65 18.4
23. Greatest length of left ramas 35.5 24.68 33 32 33 35.5 34.8 32.5 31.8
24. Greatest width of left ramas 5.85 4.27 5:96 5.72 6.1 6 5.88 5.76 5.4
25. Length of lower left tooth raw 21.18 14.36 19.53 16.65 18.85 21 20.5 19.44 18.62
26. Length of left mandibular fossa 10.44 8.3 9.75 9.15 10 11.5 104 9.34 9.3
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ID Spotted
SKULL MEASUREMENT NUMBER dolphins
End End End End End End End

INCM End 031 032 075 End 085 119 137 138 139 403
31. Greatest length of left tympanic bulla 3.2 3.07 2.96 2.94 3.17 3.04 3.12 3 3.05
32. Greatest width of left tympanic bulla 1.4 1.25 1.43 45 15 1.56 1.4 1.31 1.37
33. Greatest length of left periotic 2.8 2.83 2.8 2.7 2.8 2.9 2.65 2.7 2.64
34. Greatest width of left periotic 1.4 1.34 1.47 1.26 1.3 1.22 1.27 1.25 1.32
35. Greatest length of sternum at midline 6.77 9.96 9.6 10.9 11.3 11.16 10.34
36. Greatest width of sternum 8.75 8.36 8.61 9.15 7.22 7.78 7.82
37. Greatest width of articulate surface of
atlas 7.83 7 7.44 7.28 7.7 7.37 8.05 8.1 7.37
38. Heigh of atlas 5.04 4.3 5.16 4.8 5.14 4.75 4.75 4.85 4.95
39. Length of lateral process of atlas 2.43 2.7 2.65 2.6 2.06 2.36 2.44 2.5
40. Greatest length of neural spine of atlas 4.42 2.32 4 3.92 4.26 3.86
44, Greatest length of left scapula 13.13 7.1 13.3 13.1 14 14.88
45. Greatest width of left scapula 11.15 6.4 10.05 10.5 10.11 11.35
51. Length of left pelvic bone
52. Greatest widhth of left pelvic bone
53. Greatest length of first left vertebral rib 11.88 7.18 10.45 9.64 10.8 11.75
54. Greatest width of first left vertebral rib 2.11 1.05 1.9 1.92 2.22 2.14
55. Greatest length of first left sternal rib 5 7.74 7.61 7.6 8.24
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ID Spotted
SKULL MEASUREMENT NUMBER dolphins
End End

INCM End 404 405 406 End 407
1. Condylobasal length 30.89 S 36 37.8
2. Length of rostrum 23.68 2192 21.55 12302
3. Width of rostrum at base 8.67 8.26 8.7 8.36
4. Width of rostrum at midlength 3.68 3.79 4.3 4.54
5. Greatest width of premaxillar 6.42 5.49 5.78 6.04
6. Width of premax at midlength of rostrum 1.97 1.96 2.25 2.36
7. Tip of rostrum to external nare 27.6 25.3 25.16 27.45
8. Tip of rostrum to internal nare 26.24 23.54 P 27.67
9. Greatest preorbital width 14.9 14.35 15.06 14.9
10. Greatest post orbital width 15.68 14.48 15.42 15.05
11. Greatest width of external nare 4 3.85 3.64 3.84
12. Greatest width of squamosal 16.14 15.1 15.74 16.1

13. Width between parietals 13.9 13.2 14.6 14
14. Vertical external heigh of braincase 12.8 11.45 13 13.08
16. Greatest width of left nasal 1.82 1.87 1.87 1.9

17. Greatest length of left posttemporal fossa 6.71 5.92 6.4 6.43
18. Greatest width of left posttemporal fossa 5.17 4.88 4.18 505
19. Length of orbit 5.08 4.6 4.32 4.75
20. Greatest width of internal nares 3.76 3.2 258 4.13
21. Greatest length of left pterygoid 4.8 5.13 5% 5.62
22. Length of upper tooth raw 20.82 18.42 17.9 20.84
23. Greatest length of left ramas 33.5 30.3 30.4 30.3
24. Greatest width of left ramas 5.43 5.25 5.34 5.94
25. Length of lower left tooth raw 19.96 17.73 17.16 19.24
26. Length of left mandibular fossa 10.25 9.6 9.7 9.61
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ID Spotted
SKULL MEASUREMENT NUMBER dolphins
End End
INCM End 404 405 406 End 407
31. Greatest length of left tympanic bulla 3.12 2.74 3.07 2.92
32. Greatest width of left tympanic bulla 1.4 1.22 1.4 1.37
33. Greatest length of left periotic 2.74 2.54 2.62 2.81
34. Greatest width of left periotic 1.33 1.33 1.34 17,
35. Greatest length of sternum at midline 11.05 8.71 10.35 11.79
36. Greatest width of sternum 8.86 7.3 7.6 8.53
37. Greatest width of articulate surface of
atlas 7.83 7.45 7.36 8.14
38. Heigh of atlas 5.24 4.74 4.77 4.88
39. Length of lateral process of atlas 2.1 2.3 2.32 2.2
40. Greatest length of neural spine of atlas 2.68 3.78 3.96 3.53
44, Greatest length of left scapula 10.72 12 13.77 10.51
45. Greatest width of left scapula 13.5 9.64 10.33 13.4
51. Length of left pelvic bone
52. Greatest widhth of left pelvic bone
53. Greatest length of first left vertebral rib 10.07 9.5 10.27 11.54
54. Greatest width of first left vertebral rib 1.57 1.6 1.97 1.8
55. Greatest length of first left sternal rib 7.95 7.1 6.88 8.34
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ID Spinner
SKULL MEASUREMENT NUMBER dolphins

End End End End End End End

INCM End 051 122 128 End 129 130 131 132 133 373

1. Condylobasal length 42.02 37.2 41 40.5 40.8 39 39.96 43 31.2
2. Length of rostrum 27.02 e 26.26 26.88 27.05 24.85 26.24 28.55 20.75
3. Width of rostrum at base 7.8 7.17 7.94 7.26 7.64 7.1 7.2 7.62 6.68
4. Width of rostrum at midlength 4.2 413 453 4.37 4.7 3.95 3.92 4.72 3.55
5. Greatest width of premaxillar 6.4 5.85 6.18 6.53 6.47 6.05 6 5.25
6. Width of premax at midlength of rostrum 1.85 1.72 1.9 2.08 1.93 1.83 1.82 1.8 1.6
7. Tip of rostrum to external nare 31.12 27.15 30.57 34.4 30.55 28.35 29.65 32.8 23.97

8. Tip of rostrum to internal nare 32.7 26.5 30.33 39.6 31 26.4 32 33.2 23
9. Greatest preorbital width 15.16 13.9 14.75 15.25 14.63 13.27 14.4 14.85 12.22
10. Greatest post orbital width 15.54 14.82 15.8 15.77 155 14.11 15.1 15.57 13.26
11. Greatest width of external nare 4.06 3.9 3.83 4.16 4.03 4.2 3.9 3.65 3.3
12. Greatest width of squamosal 15.74 14.93 16.07 15.72 15.63 15.24 15.2 15.68 13.73
13. Width between parietals 14.2 13.45 13.15 13.63 13.3 12.85 13.18 13.4 12.07
14. Vertical external heigh of braincase 12.1 12.2 13.2 13.16 12.78 13 12.87 13.1 11.1
16. Greatest width of left nasal 1.53 1.58 7 1.64 1.96 1.8 1.62 15 1.17
17. Greatest length of left posttemporal fossa 4.65 5:2f 5V 4.5 4.9 5.1 4.56 5.35 4.35
18. Greatest width of left posttemporal fossa 3.45 3.7 4.2 3.27 3.66 4.35 4.35 4.1 3.13
19. Length of orbit 4.32 4.3 3.85 4.1 4.16 4 3.9 4.2 3.52
20. Greatest width of internal nares 3.65 3.44 3.58 3.6 3.74 3.6 3.64 3.68 3.25
21. Greatest length of left pterygoid 5.5 5.82 6.35 5.42 5.85 5.1 5.1 5.67 4.37
22. Length of upper tooth raw 22.4 18.69 23 22.5 23.5 21.18 23.23 21.97 17.37
23. Greatest length of left ramas 37.2 33.3 34.9 35 35.8 32 35 37.4 29.74
24. Greatest width of left ramas 5.6 5.29 5.5 54 5.7 5.19 5.42 5.58 4.85
25. Length of lower left tooth raw 22 20.2 22.5 22.4 23.35 21.15 22.4 23.3 18.65
26. Length of left mandibular fossa 11.1 9.38 9.23 10.03 10.08 9.55 8.65 9.37 7.83
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ID Spinner
SKULL MEASUREMENT NUMBER dolphins
End End End End End End End

INCM End 051 122 128 End 129 130 131 132 133 373
31. Greatest length of left tympanic bulla 2.9 2.78 3.05 2.83 3 2.72 3 2.9 2.65
32. Greatest width of left tympanic bulla 1.27 1.44 1.3 1.24 1.46 1.27 1.7 155 1.24
33. Greatest length of left periotic 2.62 2.55 2.7 253 2.72 2.56 2.56 2.56 2.4
34. Greatest width of left periotic 1.22 1.2 1.2 18 1.2 1 1.36 1.3 1.11
35. Greatest length of sternum at midline 11.6 10.97 11.24 10.94 13.53 10.1 11 7.3 7.44
36. Greatest width of sternum 9.62 6.75 9.1 8 9.45 8.27 9.14 9.5 0.32
37. Greatest width of articulate surface of
atlas 7.35 7.08 7.05 7.43 7.24 6.82 7.05 7.06 5.9
38. Heigh of atlas 4.48 4.45 4.7 4.53 4.45 4.68 4.44 451 3.94
39. Length of lateral process of atlas 2.25 2.29 2.2 2.5 2.34 1.95 2.27 1.97 2
40. Greatest length of neural spine of atlas 4.2 3.96 4.32 4.3 4.5 3.95 3.98 3.22 3.1
44, Greatest length of left scapula 15.68 13 15.55 14.44 16 14.3 15.9 11.07
45. Greatest width of left scapula 10.35 9.4 10.64 10.83 10.77 9.8 11.2 8.04
51. Length of left pelvic bone
52. Greatest width of left pelvic bone
53. Greatest length of first left vertebral rib 11.06 12.04 11.18 11.14 10.84 10.93 10.54 10.42 8.33
54. Greatest width of first left vertebral rib 1.85 1.7 1.8 1.93 1.14 1.95 1.96 1.9 1.86
55. Greatest length of first left sternal rib 6.88 7.06 7.45 7.86 6.75 6.8 7.24 4.98
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ID Spinner
SKULL MEASUREMENT NUMBER dolphins
End
INCM End 383 393
1. Condylobasal length 34.8 40.05
2. Length of rostrum 22.15 23.62
3. Width of rostrum at base 6.64 10
4. Width of rostrum at midlength 3.6 5.82
5. Greatest width of premaxillar 5.3 7.74
6. Width of premax at midlength of rostrum 1.43 2.24
7. Tip of rostrum to external nare 25.73 28.9
8. Tip of rostrum to internal nare 26.14 85.5
9. Greatest preorbital width 12.75 18
10. Greatest post orbital width 13.6 18.4
11. Greatest width of external nare 3.62 4.4
12. Greatest width of squamosal 13.58 19.25
13. Width between parietals 11.58 16.28
14. Vertical external heigh of braincase 11.2 15
16. Greatest width of left nasal 1.74 1.76
17. Greatest length of left posttemporal fossa 4.87 5.6
18. Greatest width of left posttemporal fossa 4 4.54
19. Length of orhit 3.86 5
20. Greatest width of internal nares 3.07 4.86
21. Greatest length of left pterygoid 4.9 8.54
22. Length of upper tooth raw 17.5 20.8
23. Greatest length of left ramas 35.7 35:3
24. Greatest width of left ramas 5.11 6:3
25. Length of lower left tooth raw 19.83 20.2
26. Length of left mandibular fossa 8.1 11.36
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ID Spinner
SKULL MEASUREMENT NUMBER dolphins
End

INCM End 383 393
31. Greatest length of left tympanic bulla 2.72 3.22
32. Greatest width of left tympanic bulla 1.35 1.53
33. Greatest length of left periotic 2.5 2.9
34. Greatest width of left periotic 1.23 1 207
35. Greatest length of sternum at midline 9.22 10.88
36. Greatest width of sternum 6.23 10.45
37. Greatest width of articulate surface of
atlas 6.54 7.88
38. Heigh of atlas 4 5.2
39. Length of lateral process of atlas 1.65 2.95
40. Greatest length of neural spine of atlas 3.18 4.1
44, Greatest length of left scapula 11.73 14.88
45. Greatest width of left scapula 8.3 11.45
51. Length of left pelvic bone
52. Greatest width of left pelvic bone
53. Greatest length of first left vertebral rib 9 12.27
54. Greatest width of first left vertebral rib 1.44 1.98
55. Greatest length of first left sternal rib 5.5 8.57
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ID Striped
SKULL MEASUREMENT NUMBER dolphins
End End End End End End End
INCM End 106 147 152 153 End 154 164 173 174 179
1. Condylobasal length 40.4 44 43.4 41 41.6 40.8 42.2 42.2 40.03
2. Length of rostrum 26.5 27.25 25.93 25.07 25.18 23.7 25.25 25.6 23.15
3. Width of rostrum at base 11.47 11.8 10.4 9.92 10.7 10 11.12 10.57 10.85
4. Width of rostrum at midlength 5.93 5.91 6.13 4.84 6.27 5.9 5.98 5.9 6.4
5. Greatest width of premaxillar 7.78 8.32 8.28 7.44 8.47 8.03 8 7.9 8.3
6. Width of premax at midlength of rostrum 2.93 2.56 3 2.3 2.55 2.83 2.7 2.52 2.68
7. Tip of rostrum to external nare 31.6 32.5 30.96 29.25 30.04 28.73 30.5 30.53 28.1
8. Tip of rostrum to internal nare 30.78 30.2 28.6 28.1 28 27.15 28.65 28.94 26.3
9. Greatest preorbital width 19.36 20.5 17.72 17.75 20.2 17.97 20.15 18.84 19.3
10. Greatest post orbital width 19.7 21.05 19.2 18.4 20.6 174 21 19.95 19.87
11. Greatest width of external nare 4.85 4.52 4.6 4.3 4.68 4.65 4.53 441 4.9
12. Greatest width of squamosal 21.22 21.28 20.44 18.92 21.72 194 21.67 20.32 20.69
13. Width between parietals 17.38 17.58 16.73 16.3 17.67 16.6 18.33 17.56 18
14. Vertical external heigh of braincase 16.73 16 15.44 14.56 15.47 14.65 16.08 15 16.1
16. Greatest width of left nasal 1.8 1.8 2 1.87 2.05 1.85 1.88 2.08 2.1
17. Greatest length of left posttemporal fossa 6.88 6.2 6.67 5.8 6.62 6.27 6.32 6.8 6.2
18. Greatest width of left posttemporal fossa 5.45 4.8 5.64 5.08 4.58 4.88 4.52 5.5 5
19. Length of orbit 5.03 4.98 5.14 5.13 4.57 4.9 5.1 5.1 5
20. Greatest width of internal nares 5.45 4.47 4.85 4.69 6.6 4.7 5.18 5.23 4.94
21. Greatest length of left pterygoid 9.28 7.32 8.16 7.5 8.92 8.1 8.2 8.8 8.23
22. Length of upper tooth raw 22.8 24.2 22.27 21.62 21.74 20.07 21.66 21.8 19.55
23. Greatest length of left ramas 38.3 39.3 38.6 36.7 36.7 35.6 37.8 37.6 35.4
24. Greatest width of left ramas 6.37 6.98 6.72 6.57 7 6.5 6.93 6.87 6.7
25. Length of lower left tooth raw 22.55 22.65 22.6 22.3 20.7 20.4 21.5 21.95 19.95
26. Length of left mandibular fossa 12.3 14 13.35 12.15 12.8 13.03 12.6 12.1 12.17
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ID Striped
SKULL MEASUREMENT NUMBER dolphins
End End End End End End End

INCM End 106 147 152 153 End 154 164 173 174 179
31. Greatest length of left tympanic bulla 3.24 3.24 3.02 3.22 2.9 3.32 3.1 3.97
32. Greatest width of left tympanic bulla 4 1.8 3 1.33 1.25 1.55 1.37 1.45
33. Greatest length of left periotic 3.05 3.06 8 2.84 2.92 3.1 2.95 3
34. Greatest width of left periotic 129 1.4 3 1.22 1.47 1.42 1.35 1.49
35. Greatest length of sternum at midline 14.07 13.32 11.39 10.45 12.18 9.7 13.62 11.42 11.25
36. Greatest width of sternum 12.57 11.25 10.34 8 11.29 7.9 11.8 11.51 12.14
37. Greatest width of articulate surface of
atlas 9.4 8.58 8.38 7.9 8.92 8.1 8.87 8 8.19
38. Heigh of atlas 5.68 5.73 5.7 5.2 5.63 5.58 6.3 5.5 5.4
39. Length of lateral process of atlas 3 2.92 2.85 2.95 3.31 2.78 2.92 3.55 2.68
40. Greatest length of neural spine of atlas 5.61 5.25 4.36 5) 5.54 4.05 4.13 5.35 4.4
44, Greatest length of left scapula 19.7 19.48 16.46 14.84 18.9 14.57 18.5 18
45. Greatest width of left scapula 13.38 12.7 11.57 10.35 12.75 9.9 13.63 12
51. Length of left pelvic bone
52. Greatest width of left pelvic bone
53. Greatest length of first left vertebral rib 14.27 14.87 13.85 12.53 14.55 11.88 14.68 12.77 13.55
54. Greatest width of first left vertebral rib 2 2.33 1.85 1.53 2.14 1.7 2.29 1.87 2.03
55. Greatest length of first left sternal rib 10.1 10 7.95 7.5 g45P 7.4 9.23 8.04 9.8
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ID Striped
SKULL MEASUREMENT NUMBER dolphins

End End End End End

INCM End 192 205 273 358 End 381 387 395

1. Condylobasal length 41.2 40.6 39.3 39.4 40.3 42.6 34.7
2. Length of rostrum 24.5 24.5 224 23.88 24.5 25.26 21.9
3. Width of rostrum at base 10.92 10.06 10.61 10 9.83 10.83 7.9
4. Width of rostrum at midlength 5.78 5.02 6.13 5.8 5.35 5.85 4.73
5. Greatest width of premaxillar 8.07 7.32 8.17 RS 7.97 8.19 6.18
6. Width of premax at midlength of rostrum 2.54 2.22 2.9 2.46 2.3 2.62 2.03
7. Tip of rostrum to external nare 29.8 28.63 27.23 28.96 28.97 24.95 25.72
8. Tip of rostrum to internal nare 28.4 27.45 24.58 27.32 28.7 29.42 23.57
9. Greatest preorbital width 18.91 17.95 17.97 7N 17.2 19.11 14.15
10. Greatest post orbital width 19.65 18.78 19.1 18.08 18.18 20.2 15.09
11. Greatest width of external nare 4.61 4.06 4.56 4.57 4.67 4.75 3.9
12. Greatest width of squamosal 21.01 18.7 20.12 19.14 19.04 26.4 15.95
13. Width between parietals 18.13 16.6 17.38 16.97 16.55 17.7 13.44
14. Vertical external heigh of braincase 16.13 14.52 15.82 14.93 14.9 15.75 12.75
16. Greatest width of left nasal 2.2 1.95 1.9 1.82 2.18 5.43 1.75
17. Greatest length of left posttemporal fossa 6.93 5.62 6.66 6.07 6.1 4.35 4.9
18. Greatest width of left posttemporal fossa 5.05 4.56 4.93 5.4 4.9 5.6 3.5
19. Length of orbit 451 4.76 4.8 4.7 4.64 8.07 3.75
20. Greatest width of internal nares 4.97 4.47 5.15 5.3 4.87 5.46 3.44
21. Greatest length of left pterygoid 7.73 7.99 7 7.36 7.12 8.28 5.55
22. Length of upper tooth raw 19.62 19.52 18.93 20.2 20.38 11.21 17.2
23. Greatest length of left ramas 37.3 35.5 33.8 35.1 35.8 38 28.77
24. Greatest width of left ramas 6.75 6.45 6:93 6.4 6.14 6.5 5.65
25. Length of lower left tooth raw 20.8 20.63 19.36 20.38 21.34 21.05 15.47
26. Length of left mandibular fossa 12.83 11.23 12.08 12.1 11.03 12.88 9.62
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ID Striped
SKULL MEASUREMENT NUMBER dolphins
End End End End End
INCM End 192 205 273 358 End 381 387 395
31. Greatest length of left tympanic bulla 3.18 0 3.3 8105 3.06 3.05 2.7
32. Greatest width of left tympanic bulla 15 0 1.4 1.45 1.35 1.34 1.42
33. Greatest length of left periotic 2.95 0 3.04 2.97 2.83 2.9 2.7
34. Greatest width of left periotic 1.41 0 1.4 1.49 1.2 1.2 1.17
35. Greatest length of sternum at midline 12.54 10.45 11.15 0 10.3 13.6 8.7
36. Greatest width of sternum 10.04 8.84 8.85 8.44 9.44 12.83 7.76
37. Greatest width of articulate surface of
atlas 8.02 7.9 8.15 7.85 7.86 8.55 7.45
38. Heigh of atlas 5.8 5.16 5.5 5.2 5.8 5.75 4.73
39. Length of lateral process of atlas 3.3 1.8 3 2.76 3.58 3.7 2.07
40. Greatest length of neural spine of atlas 5.17 4.71 4.79 3.92 4.33 5.94 3.47
44, Greatest length of left scapula 17.44 14.3 15.94 14.54 15.77 18.76 12.75
45. Greatest width of left scapula 11.83 10.35 11.1 10.1 10.97 13.8 9.25
51. Length of left pelvic bone 5.84 4.3 2.9 3.78 4.65
52. Greatest width of left pelvic bone 0.68 0.45 0.64 0.74 0.33
53. Greatest length of first left vertebral rib 14.63 11.82 11.78 12.48 11.96 14.44 10.4
54. Greatest width of first left vertebral rib 2.09 1.74 1.97 1.84 1.72 2.12 1.73
55. Greatest length of first left sternal rib 8.74 7.44 8.87 7.98 7.25 10.04 6.48

106

901



FaaIumMeuon

MANMIN V. FAdIUVRIIA3INTZGNI AN

1.Total length (TL) with snout to anus (SN)
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3. Total length (TL) with snout to umbilicus (SU)
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4. Total length (TL) with snout to posterior base of the dorsal fin (SPDF)
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5. Total length (TL) with snout to anterior base of the dorsal fin (SADF)
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7. Total length (TL) with snout to melon (SM)
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9. Total length (TL) with snout to eye (SEE)
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11. Total length (TL) with snout to anterior base of flipper (SAF)
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12. Total length (TL) with angle of mouth the anterior base of eye (AMBE)
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13. Total length (TL) with basal length of dorsal fin (BLDF)
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15. Total length (TL) with body girth at anterior base of dorsal fin (BGABF)
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17. Total length (TL) with maximum breadth of beak (MBB)
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19. Snout to anus (SN) with snout to genital slit (SGS)
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21. Snout to anus (SN) with snout to posterior base of the dorsal fin (SPDF)
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23. Snout to anus (SN) with snout to melon (SM)
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24. Snout to posterior base of the dorsal fin (SPDF) with snout to anterior base of the dorsal

fin (SADF)
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25. Snout to posterior base of the dorsal fin (SPDF) with snout to anterior base of the flipper

(SAF)
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26. Snout to melon (SM) with snout to the angle of mouth (SAM)
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27. Snout to the angle of mouth (SAM) with snout to eye (SEE)

SAM
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28. Basal length of the dorsal fin (BLDF) with height of the dorsal fin (HDF)
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29. Length of blowhole (LB) with breadth of blowhole (BB)
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30. Breadth of the fluke (BF) with fluke nocth across fluke to lateral base (FNF)
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31. Anterior edge of flipper to flipper tip (AFF) with greatest breadth of the flipper (GBF)
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32. Posterior edge of flipper to flipper tip (PFF) with greatest breadth of the flipper (GBF)
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1.Condylobasal length (CL) with greastest post orbital width (GPOW)
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2. Length of rostrum (LR) with width of premax at midlength of rostrum (WPMR)
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3. Greatest length of left tympanic bulla (GLLTB) with Greatest width of left tympanic bulla

(GWLTB)
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4. Condylobasal length (CL) with Greatest preorbital width (TPW)
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5. Width of premax at midlength of rostrum (GWLN) with greatest length of left pterygoid

(GLLP)
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6. Condylobasal length (CL) with greatest width of internal nares (GWIN)
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7. Length of rostrum (LR) with width of rostrum at base (WR)
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8. Length of rostrum (LR) with width of rostrum at midlength (WRM)
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9. Length of rostrum (LR) with greatest width of premaxillar (GWP)

LR

10. Tip of rostrum to internal nare (TRIN) with greatest width of internal nare (GWIN)

TRIN

30.00
o
27.50
o
QD
. o
o
o
oo
25.00 o o) o ©
o) foYe)
o
(o)
OO o °f ® Jo
o o o}
22.50 o
@ 3
o
o
20.00
17.50
o
T T
6.00 8.00
GWP

40.00 -
o
35.00
1
o
o o
30.00 Q o b 5
P 60, &
(o] 0o o OO0
Oo0o o
25,00 d
o o8
o)
20.00 -
o
15.00
T T
4.00 6.00

GWIN

sSpp
O spotted
O spinner
O striped

spp
O spotted dolphin
O spinner dolphin
O striped dolphin

127



11. Width between parietals (WBP) with vertical external high of braincase (VEHB)
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12. Greatest length of left posttemporal fossa (GLLPF) with greatest width of left

posttemporal fossa (GWLPF)
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13. Length of orbit (LO) with greatest width of squamosal (GWS)

LO

10.00
8.00 1
6.00 1 o
%o
Oy ©, 50
§P oD o0°
0 b ® 00
o
407 oo 8%
o
2.00 1
T T T
15.00 20.00 25.00
GWS

spp
O spotted dolphin
O spinner dolphin
O striped dolphin

14. Greatest length of left ramas (GLLR) with greatest width of left ramas (GWLR)
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15. Greatest length of left periotic (GLP) with greatest width of left periotic (GWP)

GLP
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16. Greatest length of sternum at midline (GLSM) with greatest width of sternum (GWS)

GLSM
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17. Greatest width of articulate surface of atlas (GWASA) with length of lateral process of

atlas (LLPA)
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18. Greatest width of articulate surface of atlas (GWASA) with greatest length of neural

spine of atlas (GLNSA)
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19. Length of lateral process of atlas (LLPA) with greatest length of neural spine of atlas

(GLNSA)
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20. Greatest length of left scapula (GLLS) with greatest width of left scapula (GWLS)
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21. Greatest length of first left vertebral rib (GLFLVR) with greatest width of first left

vertebral rib (GWFLVR)
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