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Morphology of the Clymene dolphin (Stenella clymene) in the
northern Gulf of Mexico

Thomas A. Jefferson'

Department of Wildlife and Fisheries Sciences, 210 Nagle Hall, Texas A&M University, College Station,
Texas 77843, USA

Introduction

In 1846, John Edward Gray described a new species
of dolphin, Delphinus metis (later renamed Stennella
clymene), based on a single skull collected from an
unreported location in the Atlantic Ocean (Gray,
1846). Unfortunately, the external appearance of
the specimen was not documented. In the ensuing
135 years, most cetologists did not recognize the
‘Clymene’ dolphin as a valid species. For example,
Flower (1883) and True (1889), in their mono-
graphs on the Delphinidae both placed it in the
synonymies of other species. Perrin et al. (1981)
recognized the species as valid, redescribed it, and
provided the first descriptions of its external mor-
phology and coloration. Since its redescription,
there have been but a handful of papers published
on this species (Perrin & Mean, 1994; Robineau
et al., 1994; Mullin er al., 1994; Simdes-Lopes et al.,
1994; Jefferson et al., 1995). The present paper
provides new data on external and skeletal mor-
phology of this species from the northern Gulf of
Mexico.

Materials and methods

Various sets of photographs and external measure-
ments were available from 48 Clymene dolphins
stranded in Texas, Louisiana, and Florida (how-
ever, for many of these only total length was
available). Measurements were taken by various
personnel (thus interobserver variability may be a
significant factor) associated with the Texas Marine
Mammal Stranding Network and the Southeast
United States Marine Mammal Stranding Network
in Florida, following Norris (1961). Specimens were
included in adult external morphometric series,
based on approximate total lengths at sexual
maturity (171 cm for females and 176 cm for males)
presented in Jefferson er al. (1995).

'"Present address: Ocean Park Conservation Foundation,
Ocean Park, Aberdeen, Hong Kong.

All skeletal measurements and meristics were
taken by the author (thus eliminating inter-
observer variability), using vernier callipers and
dial callipers, following Perrin (1975). Criteria for
including specimens in adult series were the
presence of distal rostral fusion of the maxillae
and premaxillae (but see Perrin & Heyning, 1993)
and complete fusion of epiphyses to all thoracic
vertebrae (Dailey & Perrin, 1973).

Results and discussion

Coloration

Clymene dolphins have a three-part color pattern,
consisting of a dark gray cape, light gray sides, and
white belly (Fig. 1). Generally, a dark line is visible
that separates the light gray side and white belly
(Fig. |; Mullin et al., 1994). The color pattern of the
facial area is diagnostic (Perrin et al., 1981).

The most distinctive aspects of the facial color
pattern of the Clymene dolphin are the ‘moustache’
marking (terminology of Perrin er al., 1981) and the
distinct eye stripe (part of the ‘bridle’ of Mitchell,
1970). The moustache was present in photographs
of all 11 specimens in which it could be evaluated,
although its placement was variable. In some
specimens, the moustache was located in the middle
of the rostrum, well forward of the melon apex
(Fig. 2a). In others, it was further back, contacting
the apex (Fig. 2b). The eye stripe extended onto the
rostrum and ran forward of the moustache in some
individuals (Fig. 2a), while in others it joined the
moustache without running past it (Fig. 2b). No
clear patterns related to sex or maturity were
observed in the location of the moustache or the
placement of the eye stripe in relation to the
moustache, although a larger sample size may well
reveal age-related or sexual patterns.

External morphology
Clymene dolphins are sexually dimorphic. The
average length of adult males (184.9cm) was
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Figure 1. Color pattern of Gulf of Mexico

Clymene dolphins, showing band separating light gray side and white belly:

187 cm female stranded in Texas on 11 March 1985 (C206) (a); animal photographed in the offshore Gulf of Mexico

on 5 June 1992 (Photograph by B. E. Curry) (b).

greater than that of adult females (1773 cm), a
highly = significant difference (t=4.369, df=4¢,
P<0.001; Table 1). Males are also heavier than
females (Jefferson er al., 1995). For measurements
other than total length, the sample sizes were too
small for statistical analyses, but only two measure-
ments appear to show obvious sexual dimorphism.
These are distance from the tip of the upper jaw to
the center of the genital slit (No. 13) and to the
center of the anus (No. 14). The means for males
were lower than those for females, for both
measurements. This is not surprising, since the
urogenital slits are located further forward on males
of most species of small cetaceans.

It is interesting that girth at anus did not show
evidence of sexual dimorphism. Males might be
expected to have significantly greater anal girths
than females, reflecting the presence of the post-
anal hump of adult males. Such a hump is visible in
photos of a 186-cm male shown in Perrin er al.
(1981: Fig. 1A) and Ulmer (1981: p.9) (USNM
504408), and unpublished photos of an approxi-

mately 180-cm male reported by Caldwell &
Caldwell (1975) (R-1-SLS).

Skeletal morphology

Skeletal morphometrics and meristics were taken
on 69 Gulf of Mexico specimens (Table 2). Exten-
sions of known ranges were found for 18 measure-
ments and three counts. Craniometric data are
not presented separately for males and females,
because only four adult females were available for
analysis (data from 51 known males, however, were
available).

Tooth counts taken from fully fleshed specimens
(field counts) were compared with those taken later
from the same specimens after preparation of the
skull (skull counts). Both field and skull counts
included teeth present plus empty sockets or alveol.
Skull counts averaged 5.6 + 2.67 (n=5) teeth higher
for the upper tooth rows and 3.8 + 1.32 (n=5) teeth
higher for the lower rows. This indicates that a large
number of teeth are missed in field counts (presum-
ably teeth that have been lost and those small, often
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Figure 2. Variation in the locality of the moustache marking and in the extent of the eye stripe in
S. clymene: moustache is in middle of rostrum and eye stripe extends beyond moustache (a);
moustache contacts melon apex and eye stripe does not extend beyond moustache (b).

buried, teeth near the tip of the rostrum) and
that observers can add 4-6 to field counts to
approximate actual numbers.

Perrin et al. (1981) showed that a scatterplot of
length of upper toothrow vs. preorbital width
could be used to separate adult skulls of S
clymene from those of S. coeruleoalba and S.
longirostris. The present data agree with this (Fig.
3); however, one must be careful in using the same
analysis with skulls of immature S. coeruleoalba,
which approach the S. ¢lymene cluster. Two other

characters were found to be useful in distinguish-
ing S. clymene and S. coeruleoalba skulls. As
mentioned by Perrin er al. (1981), the palatal
grooves of S. clymene are distinct (at least 0.5 mm
deep, generally greater than 1.0 mm) out to at
least 1/2 length of the rostrum; whereas in S.
coeruleoalba, any evidence of palatal grooves dis-
appears by 1/3 length of the rostrum. In addition,
in all skulls of Atlantic S. coeruleoalba examined
(as well as those from photographs of Atlantic
striped dolphins in the literature) there was a



T A Jefferson

99'0-09°0 SI1Z00F 9790 69°0-09°0 £59°0 (€1) s [vuad
(9) «¥E1-911 LT1$01 (01) 08°S FESII TTI—€01 (©) ¢pit JO 131uad 01 mel saddn jo di
8Y0-LY 0 LS00°0 F SLY0 1S°0-6£°0 €9p°0
(8) +£676L €68 (9) sOv F0°L8 68799 (£) 0°08 1) 1eds [eadrjiquin 03 mel taddn jo dif
STO-CTO 201070 F ¥€2°0 STO-€T0 0¥Z2°0 (01) 12ddry jo
(L) +S+-0% SP-8¢ D19y Sty () sty uoniasut louue o) mef addn jo diy
LUT0-ST0 L6000 F 7910 LI0-91°0 $91°0 ,
(8) «T€-87 Ak (9) 681 F 6T 0€-82 (v) 067 (6) 210ymolq Jo 191ua0 01 mef 1addn jo diy
PI0-€1°0 67000 F 9¢1°0 SIO+10 P10
(v2) 8T-1¢ LTTT (I os'1 F 612 9767 (€) 15T () odeT jo puz o1 mef saddn jo diy
90°0-+0°0 L9000 F SS0°0 90°0-50°0 LS00
(£2) +T1-6 T1-58 D Fvol 11-S6 (€) T o1 (¢) uopw jo xade 01 mefl saddn jo di
LU0-S10 T600°0 F8S1°0 8107910 0L1°0 )
(1) x££-82 0£-LT (9) 8T 1 F 18T €67 () 67 () 243 Jo 121u30 01 mel 1addn jo dig
(LT) L6191 L6191 (T€) 88°S F 6181 (91 8S's F¢LLI #(1) YiBuay [Br0
(u) ainjeaayry uey (U) "a'S ¥ ueapy a8uey (u) ueapy (1961 "SLLION Ul "ON]) 1USWAINSBIN

wolj aduey

SA[BIN

Sa[BwID |

woly uoyey) uosuedwon 10 pajuasald ale d1njelaly ay) wolj saguey ‘Yigua)

(P661 "PERN % ULLIdG PUE [86] /P 12 ULLIDG

[£101 23 JO uof10doId e st JuawaInseall oy} sjussaidal AUI| PUOIIS Y} PUB JUAWAINSEAW

PINJOSqE 243 SI oUl] ISIY Y1 “JUSWAINSBIW OB 0] "0 JO JinD) sy} woyj suiydjop dudwA[D pazis-ynpe pue 1 npe Jo (wd ui) sondwoydiow [pulANg | 3lqe ],



Morphology of the Clymene dolphin

‘a3url UMOUY| 3Y] JO UOLIUAIXT 4

“suauoads 0m1 asayl Jo sYISua| [»101 url sarukdardsip tuasedde suteidxa sy 11091100 3q [im suonodoid 1ey)
05 ‘Pasn ST STUSWIAINSEALU [RUIDIXD JO 13§ Y1 Y1l PIpIodar (IFUS] 211 “SISA[BUR SIY) 10 "PapIodal 219m SYIFUI| [R101 JURIAYIP OM] “($S 1D PUR 907D) suowdads om) 10

LTO-1C0 L6100 F £¥T0 ST0-¢T0 SeT0

(97) «L¥€€ 16-6¢ 01D LTEF F9vp Pr-L€ ) ¢y (¥¢) SNy Jo yipim
o800 0P10°0 F 2600 110800 001°0

(07) «0zT-¢!1 1<l () e0TF 0Ll 61-vl1 () SL1 (z¢) uy esiop jo 1312y
SO0—+0'0 6000 F ¥70°0 S00-%0°0 St0°0

(97) 01-L SobL (1) 06L°0F 08 98vL ¥) S0°8 (1¢) 1addy jo yipim
9ro0—¢lo 0100 F Evl0 LYO¥1°0 8510

(v} 6T-€T 67-5T DL 1FT9t 6T+T (P 82T (67) seddiy jo mBusy touNUY
LE0-9T°0 68¢0°0 F 12€°0 £e0-1¢0 0Te0

(1) %899 £9-6¥ (9) 66’7 F 58S 85—¢¢ (T §9¢ (€7) snue e Yo
8500 8L¥0°0 F 61570 LS0-TS0 0¥S°0

- 001-¢8 9) €OLFLYE 001-16 (€} Ls6 (zg) Y8 wnwirxe
£S0-€r0 $0%0°0 F 06¥°0 €S0 F 8¥°0 SOS°0

(9) +$6-18 S6-08 (9) LES F 68 6—S8 (@) 588 (17) aeqixe 1B YU
SLO-0L0 LST10°0 FTTLO 8LOPLO £9L°0

(9) «ZP1-1€1 opi-ccl D96y ¥ LTEl or1-0¢l (€) Lvel (1) snue jo 1aua0 01 mefl raddn jo diy

(u) armeia)ry AZuey (u) "(Q'S ¥ uBsy J3ury (u) ueay (1961 ‘SLION Ul "ON) JUSWIRINSBIN

wolj a3ury

NI

SalBWa.{

panuiuo)) 1 dqeL



40 T. A. Jefferson

Table 2. Skeletal morphometrics (in mm) and meristics of adult Clymene dolphins from the Gulf of Mexico. For each
measurement, the first line is the absolute measurement, and the second line represents the measurement as a proportion
of the condylobasal length (or proportion of the mandible length for height of the mandible and the length of the
mandibular symphysis). Ranges from the literature are presented for comparison (taken from Perrin es a/.,, 1981 and

Perrin & Mead, 1994)

Range from

Measurement (No. in Perrin, 1975) Mean £ S.D. (n) Range Literature (n)

Condylobasal length (1) 381.6 + 13.81 (61) 345-415 354-409* (45)

Length of rostrum (2) 226.7 £ 10.31 (65) 204-247 206-290* (45)
0.596 + 0.0100 0.575-0.613

Width of rostrum at base (3) 88.6 + 4.03 (66) 81-98 80-100 (45)
0.232+£0.0103 0.209-0.260

Width of rostrum at 1/2 length (5) S51.4 + 2.88 (66) 45-58 46-58* (45)
0.135+0.0074 0.116-0.155

Width of premaxillae at 1/2 length (6) 25.5 4 2.14 (66) 21-31 21-29* (14)
0.067 + 0.0044 0.054-0.082

Width of rostrum at 3/4 length (7) 38.4 4 2.51 (61) 33-44 35-48* (45)
0.101 + 0.0062 0.085-0.116

Greatest preorbital width (10) 162.2 + 4.93 (66) 150-172 150-179 (45)
0.426 £0.0139 0.394-0.452

Greatest postorbital width (11) 179.9 + 5.81 (66) 165-198 165-195* (45)
0.472 + 0.0157 0.432-0.500

Greatest width of external nares (13) 41.3 4+ 2.18 (66) 36-47 40-48* (14)
0.108 + 0.0059 0.093-0.121

Zygomatic width (14) 177.3 & 5.90 (65) 164-197 164-192* (45)
0.465 £+ 0.0150 0.429-0.493

Greatest width of premaxillae (15) 67.2 £ 2.99 (66) 60-75 60-75 (45)
0.176 + 0.0078 0.159-0.191

Parietal width (16) 153.3 4+ 6.35 (64) 135-169 130-151* (44)
0.402 +0.0172 0.344-0.438

Height of braincase (17) 94.7 + 3.56 (64) 87-105 88-102* (14)
0.248 £ 0.0126 0.221-0.282

Internal length of braincase (18) 106.9 + 3.71 (62) 100-116 99-114* (14)
0.280 + 0.0099 0.264-0.303

Length of temporal fossa (19) 52.3 +3.20 (65) 46-59 45-61 (45)
0.137 + 0.0076 0.121-0.154

Height of temporal fossa (20) 36.4 + 3.47 (65) 31-45 32-46* (45)
0.096 + 0.0089 0.078-0.115

Length of orbit (25) 47.7 £ 1.91 (66) 44-55 44-48* (13)
0.125 =+ 0.0060 0.115-0.139

Length of preorbital process (26) 43.9 £ 2.75 (66) 38-51 43-50* (14)
0.115 + 0.0062 0.104-0.131

Width of internal nares (27) 50.6 £ 2.45 (66) 45-55 47-55* (14)
0.133 + 0.0068 0.115-0.149

Length of upper toothrow (32) 194.9 +9.05 (62) 176-211 183-210* (14)
0.511 +£0.0134 0.477-0.535

Number of teeth UL (33) 44.5 4 2.17 (56) 40-52

36-49* (52)
UR (34) 443 £ 2.18 (55) 39-51
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Table 2. Continued

Range from

Measurement (No. in Perrin, 1975) Mean + S.D. (n) Range Literature (n)
LL (35) 43.5 + 1.78 (60) 39-48 38-48 (50)
LR (36) 43.0 +1.93 (63) 39-48

Length of mandible (38) 323.1 + 11.58 (66) 297-347 295-347 (45)

Height of mandible (39) 57.8 £ 2.55 (66) 51-64 —

0.179 £ 0.0061 0.164-0.194
Length of mandibular symphysis 38.1 £ 2.80 (64) 33-49 -
0.118 + 0.0085 0.102-0.152

Diameter of tooth (mid-lower toothrow) 3.16 +0.322 (66) 22-38 2.4-3.8*% (48)

Depth of palatal groove (at 1/2 length of rostrum) 1.46 + 0.488 (65) 0.5-2.9 [-2% (1)

No. of thoracic vertebrae (48) 134 +£0.55(5) 13-14 14-15* (6)

No. of lumbar vertebrae (49) 20.7 (3) 20-21 [7-21 (5)

No. of caudal vertebrae (50) 33.0 (2) 32-34 31-35(5)

Total no. of vertebrae (51) 74.5 (2) 73-76 70-75* (44)

*Extension of the known range.

L S. clymene adult
210
o S. clymene subadult
200 a S. coeruleoalba subadult
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Figure 3. Scatterplot of length of upper toothrow vs. preorbital width, showing separation of
S. clymene from S. coeruleoalba and S. longirostris. Polygons represent areas of clusters from Perrin
et al. (1981): S. clymene (a), S. coeruleoalba (b), and S. longirostris (c).

raised and rounded area on the premaxillae at the
proximal end of the rostrum (evident in lateral
view—Fig. 4). This raised boss was not observed
in skulls of Clymene or spinner dolphins (in which

the entire rostrum is relatively flat in lateral view),
and this was found to be one of the best charac-
ters for distinguishing striped dolphin skulls from
those of the other two species.
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Figure 4. Lateral views of skulls of S. ¢/ymene (a) and S. coeruleoalba (b). A raised and rounded
area can be seen at about 1/3 length of the rostrum in S. coeruleoalba; this is not present in
S. clymene.
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