



































































































































































































































































































































































































































Figure 3.62 Lateral trunk denticles of Notorynchus cepedianus

Figure 3.63 Pectoral fin skelcton of Nororynchus cepedianus

Figure 3.64 Pelvic fin skeleton of female Notorynchus cepedianus

Figure 3.65 Pelvic fin and clasper skeleton of Notorynchus cepedianus

Figure 3.66 Dorsal fin skeleton of Nota}ynckus cepedianus

Figure 3.67 Anal fin skeleton of Notorynchus cepedianus
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an area of high productivity, i.e. a bay or upwelling zone, where
they would be provided with an abundant food supply. The rapid
growth rate of juveniles would enhance their survivorship since a
sevengill of over 700 mm TL, or a sixgill of over 1000 mm TL, has
fewer predators than a newborn and they themselves are high-
ranking predators equivalent to much heavier marine mammals.
Reproduction
Frilled Shark

An intensive study of the biology of the frilled shark 1is
needed. This intriguing species has fascinated anatomists since
Garman first described it in 1884. The anatomical literature on
frilled sharks is extensive (Garman 1885; Hawkes 1906, 1907,
Deinega 1909, 1923, 1925; Goodey 1910; Allis 1923; Smith 1937),
but data concerning its basic biology are lacking. Works by
Gudger and Smith (1933) and Gudger (1940) provided some insight,
but virtually no new data have come to light since then.
Recently, however, a group of Japanese scilentists published a
bulletin providing new information on this species (Tanaka 1987;
Shiobara et al. 1987; Hara 1987; Taniuchi 1987). Additional data
on the life history of this species are currently being prepared
by Dr. Sho Tanaka (Faculty of Marine Science, Tokai University,
Japan, pers. comm.) and it is hoped that this will shed some
light on this fascinating deep sea shark.

The 916 mm TL specimen reported here is believed to be the
smallest adult male frilled shark on record. All specimens
described by Gudger (1940) were larger, and no suggestions.were
made as to the maturity of male frilled sharks.

Maturity in female frilled sharks has been estimated at ca.
1500 mm TL based on the presence of six maturing ova (Gudger
1940). A 1398 mm TL specimen illustrated by Gudger (1940) was
immature while a 1550 mm TL specimen was mature. Maturity was
based on the presence of large ovarian eggs measuring up to 83 mm
in diameter. Gudger (1940) reported that more eggs ripen in the
right ovary than in the left and that the left ovary was non-
functional in some specimens. This differs from the other
hexanchoids, all of which have both ovaries functional. Fecundity
has been reported as between 2 and 12 (Gudger 1940). One
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to contain sevengill remains. The only instance of cannibalism
recorded from within the Humboldt and San Francisco bay breeding
grounds was by an adolescent. This may explain why adolescent
individuals are usually excluded from the pupping grounds.

In a recent study on the Nile crocodile, Hutton (1989)
reported that cannibalism was most predominant among adolescent
aged animals. This group is generally excluded from the breeding
grounds by larger adult crocodiles, which reduces predation on
juveniles. Whether adolescent sevengills are excluded from
breeding grounds in the same manner by large adults is not known.

Sevengill sharks inflict scratches and bites on each other
that may not be associated with courtship and mating.
Longitudinal scratches along the dorsum were common on sevengill
sharks in areas where numerous individuals were concentrated.
These scars may be the result of social hunting. When attacking
large prey, feeding individuals may inadvertently inflict
injuries on each other. This hypothesis is based on observations
of feeding hyenas which occasionally remove part of an ear or
inflict a wound on another clan member unintentionally (Kruuk
1972, Goodall & Goodall 1973). These scars may also be the result
of larger individuals attacking smaller ones during predation
bouts. White sharks will inflict scars on each other during
feeding.

Leopard sharks typically feed in aggregations inside Bays
along the California coast. When feeding in these aggregations
all individuals are typically of similar size and sex. Extended
periods of observations on feeding did not reveal social hiearchy
among leopard sharks, though this does not imply that this does
not occur, but rather that it did not occur in the group studied.
In comparison the white shark has a strict social structure based
primarily on size. Larger white sharks will chase off smaller
individuals even if the prey carcass is a large whale (Tricas
1985; Pratt et al. 1982; McCosker 1985). Tricas (1985) noted that
smaller white sharks remained out at a periphery for up to two
hours after a larger individual had left the baited area.

How these groups form and whether they constitute a social

unit consisting of similar members is unknown. Tagging studies on
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