
NOTES 

NOTES ON REPRODUCTION IN 
TIlE SCA1.LOPED HAMMERHEAD, SPIIYRNA. 

LEWINI, IN NORTHEASTERN TAIWAN WATERS 

The reproductive mode of ha mme rhead sharks 
(family Sphyrn idae) is placental viviparity , fol· 
lowi ng Teshima's (1981) designations. Three spe
cies of hammerhead sharks are known from 
northeastern Taiwanese waters: Sphyrna lewin . 
(Griffith a nd Smith), S . mokarran (Ruppel), a nd 
S. lygaena (Linnaeus). The scalloped hammer
head, S . lewini. commonly found from Pung-Chi a 
Island to Guei -Shan Island (Fig. 1) is one of the 
most. abundant shark species in this a rea . Based 
on data from the Nan Fan Ao Fish Market (10-

cated In northeastern Taiwan l, 460-510 lwsr 
from 1982 th rough 1984 were landed r('prt'~nt 
ing one-fourth of the total catches of l"oharks In 
thi s area (the tota l landing being 1.760 -2.2·w l 
year). Catches peaked In spnng and ..... Intl·r and 
were lower Ln summer and autumn 

ThiS species IS also distnbuted In "e~h'rn .Ind 
southern waters of Taiwan; ho ..... ('\·er. ttw l',llrh 
from those a reas were smaller The emplo.H'~·~ "f 
the southern and western fish markeL" t·xpl.unt·d 
that the scalloped hammerhead l!o occ;'blOl1 •• lh 
seen in small numbers in those areas. hut th.-rt· 
a re no la nd ing data. It is also commun III ('IM,,!;.I 
warm temperate and tropical seas IhruuJ.:h<!ut 
much of the world (Compagno 19tHI 1\lth"ul!h 
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F'lGURE I.- Sampling area of 
Sphymo kw/tl. _ ~t:::t:==j[==:L':'~.--~--------:J~c_----------~ 
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the scalloped ham merhead i. one of the mOlt 
valuable food resources in Talwan, many (aceLi of 
ita life history, particuJarly reproduction. are noL 
well known. Thil study providet informaLion 
about certain aspecLa of reproduction in the 1IC81-
loped hammerhead in northeastern Taiwan 
waters. 

Malcrla.lJ and MclhodJ 

From September 1982 to June 1983 and from 
December 1983 to September 1985. shark speci
mens were exanuned and material c:olleeted 
monthly at Nan Fan Ao FiBh Market. These 
f\harks had been caught by drlfl.longlinea set near 
the surface to around 100 m, or by surface har
poon A total of 674 ecalloped hammerhead 
f1harks were examined at the fish market <Table 
11. Data recorded included lOtallength measured 
from the liP of the snout to the lip of the upper 
lobe of the caudal fin (straight line measure). 
body weight. clasper length (measured from 
cloaca to the lip of clllBpera), ovarian egg diameter 
and number. and condition of the uteri In addi· 
tion, uterine embry08 were count.ed. &exed. and 
measured for total length Counts of litter size 
Included any utenne eggs &.8 well sa embryoe. 

Stages of maturity for both females and maJe. 
w~re categorized simply sa "mature" or "imma· 
ture" Females having t.hn!adhke uteri and tiny 
ovarian eggs were called immature, while Lhoee 
with eggs larger than 25 mm io diameter, with 
uteri containing embryos or eggs or with emply 
but expanded and naccid uteri, were designated 
as mature. Males with rigid elaspers were clUBI

fi(.'(\ as being mature. Clasper length relative to 
total length also gave an indication of matunty. 
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'The reproductive ora:ant of .<t ll(,~od hamml!r· 
head cloeely reeembte thOH of the bunnf·tht'ild 
lhark, S. tlbul'O (deteribed by 8thl m llLitul' r a nd 
Gilbert 1966). 

M with the bonneLb d hark, (JIlJy the r1Khl 
ovary ofilie ecaUoped bamm rhead it fu nell"nHI . 
lupplying both ovidud:a. M tM ovarian eagI 0\.It 
ture (>25 mm diamete.r), they put th:ro b Ult' 
common oelium into the oviduc:ta. wh the)' aN< 
fertilized. The III th D become entAMd tn the 
embryonic: membrane .. they put throu&b the 
nidamentaJ cland and cte.cend into the ulVUl. In 
the uterus, embryonIc development.. proeeecb;, 
nounahed by a yolk Me.. Alter a period, the u 
Ine compartment. develop, whim eneJc. the em· 
bryo, and a yolk.ac: placenta ia implanllld Afttr 
the yolk io oIuIUIIod. the .... bryo io IlOI1riIh 
.. "1 b.m by the pl .... ta lhrouih the umbI!icoJ 
.talk 

Sued on the condition orthe utenll and ovary, 
female ICIIlloped bammerheadl became mature 
at a larger aize, around 210 em. than mala AD 
femaJeli over 230 em were mature. 

Sued on the "pUOy of the <!upon, male ..:al. 
loped ham"."beado reoched thOU' _ motunty 
at • total len,t.h of 198 em, while a1J tboee oqr 
210 em were mature. 

The duper length of mal. illCl"eUea rapidly 
relaLlve to total lenetb. unUJ the Ihub reach 
around 200 em, at which me the datpeT length 
total length relationship plateaua, augesting 
that aexuaJ maturity hal been atta1ned (Fig 
2) . AI..,. thialJize marked. the approzimate tranal' 

tion potnl from flac:dd to rigid c:lupen (F"lg 
2). 

It take. roughly 10 months or development 
from egg rormation to ovulation (Fig. 3). In 0cto
ber and November, egp were very amalI, measur· 
ing about 2 mm in diameter. 8 y July they had 
increased in abe to about 3O-S8 mm and num· 
bered 40-60 per female, and by August. and Sep
tember they had gl"OWD to about 40-45 mm. In 
ODe matUJ"e female., in September we counted 28 
uterine eggs and .. ovarian oneil n:aeasunng 45 
mm in diameter. Thill suggested tha t tbe 4 
ovarian eggs were ready for ovulation. Beca use 
ovarian eggs larger than 30 rom an diameter 
seemed near ovulation, we concluded that ovula
tion occurred betwee n July and October 

The parturition RaBOn lasts rrom roolay to July, 
and the gestation period or thiS species was estl' 
mated to be roughly 10 months (Fig. 4). No em-



F"!GURE 2._Relatlonahlp be~ween tolal llmgth and (!super length In Sphyrna kW1n1 
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f'lGURE 3.-Monthly increlllll!! in the ovarian egg diameter or Sph;lfrt(J kwini. Error 
bars represent 2 SD: numeral •• IIllllple .il.e. 

bryos were found in July and August , though 
some mature sharks had large ovarian eggs 
measuring about 30-40 mm in diameter during 
those months. The first uterine eggs, and embryos 
measuring around 2 cm were found in September. 
Uterine eggs were observed until November. 

After nine more months of rapid growth, the em
bryos attained a total length of around 45 cm in 
the period between May and June. These embryos 
were regarded as fuJI term because they were eas
ily separated from placenta implying that partu
rition would occur soon. 
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FlcURI! 4 Mon~hl)' growlh or embryOI of Sphyn«! kWIIII 
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Counts of the number of uterine embryos as 
well as eggs of 110 gravid females (230-320 em 
TL) ranged between 12 and 38 (mean 25.8). The 
relationship between the total number of uterine 
embryos or eggs and the size can be described by 
the regression equations (Fig. 5): 

N -26. 105 + 0.179L. 

where N is litter size, and L is tota11ength in em 
of the female. There is considerable variation in 
number of embryos wIth length, and the correla
lion coefficient r is low (0.567), but obviously fe
cundity is related to the size of the parent. 

Examination of all females carrying developing 
embryos showed that occasionally some uterine 
eggs failed to develop_ The number of non develop.. 
ing uterine eggs carried by a single female was 
14 

As with litter size, the number of ovarian eggs 
increased with the length of Lhe adult female. 

The embryos from 51 gravid females were 
sexed; of a total of 1,281 embryos, 637 were fe
males. The sex raLios of embryos differed by litter; 
for instance, some individuals had predominantly 
male (13:5) or predominantly female (23: l0) lit,.. 
ters. But, as a whole, sex ratio was aboutl:l. 

The ratio of males to females for immature 
sharks in northeastern Taiwan waters was about 
1:2 (42:91), but decreased to aboutl:5 (95:446) for 
mat.ure individuals (Table 1). There was no ap
parenL increase in the relative number of males 
in the catch during the parturition season. 
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Di~u3sion 

Scalloped hammerhead sharks are abundant In 

the coastal seas around northeastern Taiwan , es
pecially dunng the spring and winter, and are 
captured by harpoon or dnfllonghnes at or near 
the surface. Rarely indiViduals IImalle r than 120 
em TL are captured because fi Rhi ng gear and 
strategy are hkely selective for larger fish 
Clarke (1971) reported that In HawaII , scalloped 
hammerhead pups usually stay close to the bot· 
Wm. 

Approximately equal numbers of male and fe
male scalloped hammerhead shark" are born. al
though a much higher proportion offemales than 
males are caught in lhe studied area We are un· 
certain whether scalloped hammerhead female. 
are more vulnerable to lhe fi shing gear or are 
simply more numeroua In lhis area Similar pre· 
dominances in females in the caleh have been 
found in the scalloped hammerhead m the Gulfof 
California OOimley 1981; Klim1ey and Nelson 
1981}. During the lum.mer in 1979 ofT Baja Call· 
fornia, females outnumbered males by 1.6x at 
tala Cerrolvo, 3.8x at the EI BaJO Seamount, and 
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u!.enne ~gp or ~mbrya.) and total l~ngth of SpJoyrNJ 
kU'In! {un4in 



3.1x farther north at Isla Las Animas (KUmley 
1981 ; Klimley and Nelson 1981). Similar dispari 
ties in sex ratios were also observed in sandbar 
sharks by Springer (1 960). He felt that adult male 
sandbar sharks live over a large geographical and 
depth range, perhaps in deep cool oceanic waters 
inaccessible to the fi shermen's gear, while fe 
males occur in warmer inshore water where they 
are more accessible to fi shermen. He suggested 
that the males move inshore only to mate. We had 
insufficient data to test this suggestion in our 
sample a rea. 

Castro (1983) reported that S . lewini from 
North American waters probably mature at about 
180 cm; he did not mention whether this length 
referred to male, female, or both. Bass et al. 
(1975) reported that male scalloped hammerhead 
at Moza mbique matured between 140 a nd 165 
cm, reaching a maximum length of at least 295 
cm; females matured at about 212 cm, reaching at 
least 309 cm. Com pagno (1984) reported "maxi
mum" sizes ranging from 370 to 420 cm. Our 
largest males were 305 cm TL, a nd the smallest 
mature male was 198 cm TL. The la rgest female 
observed was 324 em, and the smallest mature 
female was 210 cm. It seems that in our sample 
ar ea, males reached maturity at a somewhat 
larger size than in the other studied areas while 
females were about the same. 

The close rela tionship of growth pattern of 
uterine embryos and ovarian eggs implies that 
eggs are transferred into the uterus and fertilized 
immediately after parturition. If the estimate of 
10 month gestation period is correct, adult fe
males give birth once each year . 

The length at birth of scalloped hammerheads 
has been reported to be around 50 cm from Natal 
and southern Mowmbique coastal waters (Bass et 
al. 1975), 43 cm from northeastern United States 
to Chesapeake Bay waters (Casey 1964), 38- 45 
cm in North American waters (Castro 1983), and 
42- 55 cm combined from all oceans (Compagno 
1984). Our largest. uterine embryos measured 
about 47 cm TL. 

Pupping season appears to be during the sum
mer in Taiwan as well as in Mowmbique (Bass et 
at. 1975) and North America (Castro 1983). In 
Hawaii, Clarke (1971) found newborn pups 
throughout the year but with increased numbers 
in summer. 
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