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Fig. 3. R?values and linear regression of selected body measurements against total body length (TBL) in female and male Delphinus capensis
collected as bycatch along the KwaZulu-Natal coast, South Africa. Gray circles ( ) and line = females; black circles ( ) and line = males.

and Mesnick 2009). Larger and more densely ossi ed skulls of
male bottlenose whales are used in defensive encounters as they
have been observed head butting, while the massive nasal com-
plex in male sperm whales is probably used for sound genera-
tion (Cranford 1999; Ralls and Mesnick 2009). Differences in
the head region between sexes would be signi cant if males use
the head in male male aggressive encounters. Sexual dimor-
phism in the T-MGS and T-A is expected as in most male ceta-
ceans the genital slit is further forward than in females (Tolley
et al. 1995; Murphy 2004; Murphy and Rogan 2006).
Appendage measurements.—In this study, most appendage
measurements showed negative allometry in both females and
males of D. capensis. This may be attributed to the signi cance

of the early development of these features (Read and Tolley
1997; Mallette et al. 2015), because they may be important
for calves to swim effectively immediately after birth (Noren
et al. 2006; Torre et al. 2014). The signi cance of dorsal ns
reaching the nal size before the dolphin reaches its nal body
size may be related to thermoregulatory constraints. Rommel
et al. (1992, 1993) showed that the dorsal n and ukes in
bottlenose dolphins have a super cial venous system, which
acts as a countercurrent heat exchanger associated with the tes-
tes in males and the uterus and fetus in females. Amano and
Miyazaki (1993) suggested that the development of tail ukes
and muscles to generate thrust is necessary for the fast swim-
ming speed and diving behavior in Dall s porpoise. Dolphins

020z Aenuep gz uo Jasn Aysianiun ueyjodojaly ejapue| uosiaN Aq 9/G66101/68€ 1/G/86/10E11sqe-a)o1ue/|ewwewf/wod dno-olwapede//:sdijy woly papeojumoq



NGQULANA ET AL.—SEXUAL DIMORPHISM IN DELPHINUS CAPENSIS

R2
16 | Females: 0.778
Males: 0.506
14
12
£
10
o
<
Z 8
6
4
2
0
0 50 100 150 200 250 300
TBL (cm)
35
R?
30 Females: 0.710 .
Males: 0.815 4 .
25
.20
£
e
w 15
a
T
10
5
0
0 50 100 150 200 250 300

TBL (cm)
70
R2

60 | Females: 0.551
Males: 0.927

50
40

30

WFL (cm)

20

10

0
0 50 100 150 200 250 300

TBL (cm)

1395

25

RZ
L]
Females: 0.459
20 | Males: 0.909 .
£
Q15
w
B
10
5
0
0 50 100 150 200 250 300
TBL (cm)
60
R2
Females: 0.484
50 | Males: 0.796 ¢
40
3
L 30
w
a
|
20
10

0 50 100 150 200 250 300
TBL (cm)

Fig. 4. R?values and linear regression of selected body measurements against total body length (TBL) in female and male Delphinus capensis
caught as bycatch along the KwaZulu-Natal coast, South Africa. Gray circles ( ) and line = females; black circles ( ) and line = males.

generate thrust with tail ukes (Noren et al. 2006) and their
growth and development of posterior muscles in D. capensis
as the animal grows would also play a vital role in swimming
speed. This would explain the presence of a broader dorsal n
base and larger ukes in males, because these traits would be
required to assist in greater maneuverability and propulsion
when swimming and pursuing females for mating, as well as
help with thermoregulation (Tolley et al. 1995). Tolley et al.
(1995) reported that it would furthermore assist in aggressive
encounters with other males, perhaps during intraspeci ¢ com-
petition for females. MacLeod (1998) and Connor et al. (2000)
suggested that cetaceans, particularly dolphins, often use ukes
to strike each other during aggressive encounters. Therefore,

if larger appendages could facilitate propulsion and maneu-
verability in males, a signi cant difference between the sexes
would also be expected in dorsal nand uke measurements.
Girth measurements.—All girth measurements, except for
the anal girth (which exhibited isometry), exhibited negative
allometry in both females and males. The early development of
this body part could indicate the importance of increased muscle
mass early for more strength and better swimming (Read and
Tolley 1997; Clark and Odell 1999). The results of our study
were in contrast with results obtained for short-beaked com-
mon dolphins from the Irish Sea (Murphy and Rogan 2006),
where all girth measurements (GAX, GM, and GA) in both
females and males exhibited isometric growth. These studies
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Table 3.

Distributions of total body lengths (TBL) of female and male Delphinus capensis collected as bycatch along the KwaZulu-Natal coast,

Descriptive statistics for external body measurements (in cm) of mature male and female Delphinus capensis collected as bycatch

along the KwaZulu-Natal coast, South Africa. Analysis of variance (ANOVA) was used to compare body size and analysis of covariance
(ANCOVA) was used to compare body shape. n = sample size, o = 0.05. Signi cant P-values indicated by an asterisk.

Characteristics Females Males Size Shape
Mean SD Max. Min. n Mean SD Max. Min. n P ANOVA P ANCOVA

TBL 221.14 8.13 240.00 203.50 76 238.29 8.75 255.00 214.00 58 < 0.000*
T-E 34.84 2.14 40.00 30.50 41 36.21 2.05 40.00 32.00 22 0.017* 0.015*
T-AM 16.74 1.66 20.00 13.00 37 16.22 1.70 19.20 11.00 21 0.266 0.019*
T-AG 29.55 3.46 39.50 17.00 41 31.34 1.86 35.00 27.50 21 0.010* 0.149
T-Ea 39.20 4.67 45.00 16.50 31 42.41 3.45 52.00 37.00 18 0.009* 0.051
E-Ea 5.64 0.56 7.00 4.20 30 5.99 0.42 7.00 5.10 15 0.023* 0.367
E-AG 5.88 0.81 9.00 4.50 34 6.26 1.09 10.00 5.00 18 0.208 0.250
E-B 17.33 2.03 21.00 11.50 32 18.90 1.12 21.00 17.00 17 0.001* 0.284
T-B 37.06 2.97 42.00 26.00 40 38.62 1.87 42.20 36.00 21 0.015* 0.010*
T-F 48.84 2.52 56.00 44.00 40 51.94 2.78 59.00 46.00 22 < 0.000* 0.001*
T-DF 99.27 3.89 106.00 90.00 39 103.06 5.11 111.00 91.00 22 0.005* 0.000*
T-tDF 131.10 5.64 145.00 121.50 37 138.39 7.73 157.00 120.00 22 0.000* 0.002*
T-MU 103.68 4.47 115.00 95.00 28 111.08 7.82 125.00 90.00 17 0.002* 0.000*
T-MGS 153.07 5.84 162.00 143.00 40 155.37 7.77 174.40 138.00 23 0.225 0.000*
T-A 160.63 6.74 170.00 141.00 32 171.70 7.66 182.00 153.00 21 <0.000* 0.000*
GAX 110.20 6.08 122.00 97.00 46 115.41 7.04 128.00 100.00 37 0.001* 0.467
GM 124.00 10.04 175.00 112.20 35 129.33 7.49 140.00 110.00 39 0.013* 0.421
GA 65.96 3.07 74.60 61.00 41 77.80 9.22 112.00 60.00 36 < 0.000* 0.001*
ATF 33.27 1.83 36.80 29.80 47 35.34 1.80 39.00 31.00 30 < 0.000* 0.200
AF 11.24 2.28 22.80 8.80 47 11.97 0.66 13.00 10.00 30 0.046 0.005*
WF 23.63 2.27 26.80 12.00 47 25.91 1.65 28.50 22.00 30 < 0.000* 0.099
HDF 21.32 2.10 29.00 18.00 39 24.23 2.47 30.00 19.00 20 < 0.000* 0.037*
LDF 33.57 4.32 45.80 21.00 40 37.47 474 50.00 30.00 21 0.003* 0.009*
WFL 45,51 5.25 53.40 25.00 47 52.82 3.55 60.00 47.00 35 < 0.000* 0.047*
NAB 13.76 1.03 17.00 11.50 47 14.71 0.89 17.00 13.00 35 < 0.000* 0.144
ND 2.55 0.59 5.00 1.20 46 2.80 0.52 4.00 1.90 34 0.043* 0.416

reported that isometric growth re ected the need for posterior
muscle development as the dolphin reaches maturity (Tolley
et al. 1995; Murphy and Rogan 2006). Larger girths in male
killer whales, common bottlenose dolphins, and short-beaked
common dolphins may be attributed to increased muscle mass,
which would result in increased strength for better swimming
speed (Tolley et al. 1995; Clark and Odell 1999; Murphy and
Rogan 2006).

In addition, GA was sexually dimorphic in this study, with
males having a signi cantly larger anal girth compared to

females. In most delphinid species, males possess post-anal
humps, resulting in signi cantly larger anal girths than females
(Connor et al. 2000; Murphy 2004). The presence of the post-
anal hump was also observed in mature males of the long-beaked
common dolphin in the present study (Fig. 6) and is thought to
be a secondary sexual feature of mature males (Neumann and
Orams 2005; Ralls and Mesnick 2009). Neumann and Orams
(2005) illustrated that a post-anal hump was present in males
of the short-beaked common dolphin of Mercury Bay, New
Zealand. The post-anal hump may constitute a display signal
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Fig. 6.

to potential mates or may be a visual sign in establishing domi-
nance hierarchies among other males (Neumann et al. 2002;
Murphy and Rogan 2006). The presence of a post-anal hump
has been observed in other delphinids, such as male Hawaiian
spinner dolphins (Stenella longirostris), where a male poses to
emphasize its hump during aggressive encounters with other
males and during aerial spins (Connor et al. 2000).

Neumann et al. (2002) and Murphy et al. (2005) reported that
post-anal hump size is positively correlated with testis size in
D. delphis and due to this, Murphy et al. (2013) suggested the
post-anal hump in these dolphins serves in female choice, allow-
ing identi cation of the males that have the largest testes or per-
haps can produce the largest quantity of sperm. The statistical
difference in body size and shape between males and females, the
degree of sexual dimorphism, and testis size may be used as indi-
cators of the mating system of a species (Neumann et al. 2002;
Perrin and Mesnick 2003; Murphy et al. 2005; Pl n and Bernard
2007). In mammals, the absence of apparent sexual dimorphism
and presence of relatively large testes are indicative of a polygy-
nandrous mating system (females and males both have more than
1 partner Jefferson 1990; Mesnick and Ralls 2002; Murphy
et al. 2005; Pl n and Bernard 2007). In some delphinid species,
such as D. delphis, S. longirostris, P. dalli, and Lagenorhynchus
obscurus, moderate sexual dimorphism exists, with males hav-
ing relatively large testes, suggesting that these species exhibit
sperm competition (Jefferson 1990; Connor et al. 2000; Perrin
and Mesnick 2003; Murphy et al. 2005). Male common dolphins
occurring off South Africa mate with more than 1 female dur-
ing the breeding season, and Mendolia (1989) suggested that the
development of larger testes in males aids in sperm competition.
Pl n et al. (2012) reported that male D. capensis off KwaZulu-
Natal had the largest combined testes weight and suggested that
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Photographs of Delphinus capensis. Mature female (top) showing absence of post-anal hump. Mature male (bottom) showing presence
of post-anal hump. Photographs by G. Hofmeyr, Port Elizabeth Museum.

the combined characteristics of large group sizes in long-beaked
common dolphins, the fact that sexual dimorphism is not appar-
ent, and that males possess relatively large testes are indicative of
sperm competition. This suggests that D. capensis females may
mate with multiple males, resulting in the development of large
testes, which aids in sperm competition.

In conclusion, this study showed that sexual dimorphism in
both body size and shape is evident in the long-beaked common
dolphins off KwaZulu-Natal, South Africa, with males being
longer and more robust than females. However, this study did
not explore skeletal characteristics, such as cranial features, to
see whether sexual dimorphism is also present in these charac-
ters. Future studies should investigate skeletal or cranial mea-
surements for evidence of sexual dimorphism in D. capensis.
Comparison of the degree of sexual dimorphism in D. capen-
sis from KwaZulu-Natal with that found in other D. capensis
populations globally in conjunction with investigations on
the productivity of the KwaZulu-Natal coastline compared to
other localities in the world would help elucidate if the degree
of sexual dimorphism is in uenced by the availability of food
(Bell et al. 2002). The similarities and differences in sexual
dimorphism and allometry among species of cetaceans indicate
an important area for further work toward understanding their
foraging, breeding behaviors, and social structure.
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