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The false cat shark is easily distinguished
from other sharks in having the Ist dorsal fin
longer at base than caudal fin. Two species
of the genus Pseudotriakis have been recognized;
that is, P. microdon Brito Capello, 1868 and P.
acrales Jordan et Snyder, 1904. Garman (1913)
emended acrales in the original description as
acrages because the specific name originated
in “speechless” in Greek should be spelled as
acrages, but we here use acrales as in the original
description. P. microdon has been recorded
in both sides of the North Atlantic and Indian
Ocean while P. acrales has been reported from
Japanese and Hawaiian waters (Bass et al.,
1975). Two specimens of Pseudotriakis were
captured with deep-sea bottom longline operated
by T/V Seisui-maru, Mie University, at depths
of 380 and 468 m in the Sea of Kumanonada,
Japan. The female specimen carried one embryo
in each uterus. According to a key to species
of Pseudotriakis given by Bigelow and Schroeder
(1948: 229), four specimens including the em-
bryos fall into P. microdon, although P. acrales
was described from Japan. We examined a
developmental mode of an embryo by dissecting
its abdomen. We found both external and
internal yolk sacs in the near-term embryo,
resulting in denial of a possiblity of oophagy
that had previously been suggested by Forster
et al. (1970).

Materials and methods

We examined two adult specimens and two
embryos: male, 228cm TL, collected on
January 24th, 1982, at a depth of 468 m, Kuma-
nonada; a female, 265cm TL, on January
23rd, 1981, at a depth of 380 m, Kumanodada;
and two male embryos, 112 ¢cm and 113 cm TL.
A mounted skin of the male specimen and two
embryos are deposited in Toba Aquarium and
Faculty of Fisheries, Mie University, respec-
tively. Measurements were made in fresh state.

Methods of measurements followed those used
by Bigelow and Schroeder (1948). One embryo
was dissected after measurements. For light
microscopy, the umbilical stalk was fixed with
109, formalin. Tissue was prepared by usual
parafin method sectioned to 5 um and stained
with Mayer’s hematoxylin and eosin solution.

Results and discussion

Proportional dimensions expressed in per-
centage of total length are given in Table 1.
These measurements nearly coincide with those
of P. microdon presented by Cadenat and Blache
(1981). The key to species by Bigelow and
Schroeder (1948) distinguishes microdon from
acrales in the combination of the following
characters: caudal only about 1/5 of total length
(1/4 in acrales); origin of anal considerably
posterior to origin of 2nd dorsal (originally
Bigelow and Schroeder used 1st dorsal in stead
of 2nd dorsal); distance from tip of snout to
angle of mouth about 1/2 as long as from snout
to 5th gill opening (1/4 in acrales); length of
snout in front of mouth about 1/2 as great as
width of mouth (1/3 in acrales). Four specimens
show the following characters: caudal fin 19.8,
19.8, 18.9, 18.6% of total length; anal origin
posterior to 2nd dorsal origin by 2.9, 2.7, 3.4,
3.6% of total length; distance from tip of snout
to angle of mouth 0.49, 0.49, 0.42, 0.51 as
long as from snout to 5th gill opening; length
of snout 0.58, 0.51, 0.43, 0.59 as great as width
of mouth. These figures indicate that our
specimens are clearly P. microdon according to
the key by Bigelow and Schroeder (1948). In
addition, pictures of our specimens (Figs. 1,
2) resemble those figured by Brito Capello
(1868a, b), Bigelow and Schroeder (1948), and
Cadenat and Blache (1981) much more than
those of Jordan and Snyder (1904) in the posi-
tion of 1Ist dorsal fin and interspace between
pelvic and anal fins. For these reasons, we here
identify our specimens as P. microdon. However,
our specimens share distinctive characters of
both species given by Jordan and Snyder (1904)
who made morphometric comparisons of the
type of P. acrales with a specimen of P. microdon
based on the account published by Bean (1884).
A specimen under the name P. acrales reported
from Formosa by Teng (1962) seems to be
conspecific with our specimens. P. acrales is
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Fig. 1. Pseudotriakis microdon, a male, 228 cm TL, caught in Kumanonada, Japan.

Table 1. Proportional dimensions expressed as percentage of total length in P. microdon caught
in Kumanonada.

Embryo Adult
Sex male male female male

Total length 112cm 113cm 265 cm 228 cm
Body weight 6.1kg 6.9 kg 98.0 kg 39.5kg
Snout tip to:

outer nostril 3.9 3.4 4.2 3.9

eye 7.0 7.1 6.0 5.7

spiracle 11.1 10.8 10.0 9.3

mouth 5.2 5.0 4.4 4.8

1st gill opening 17.1 15.9 15.5 14.8

5th gill opening 20.9 19.6 20.8 19.1

pectoral origin 21.1 19.8 20.8 18.4

pelvic origin 56.3 54.9 56.6 54.7

1st dorsal origin 35.7 37.2 32.1 34.6

2nd dorsal origin 63.4 63.7 64.2 65.3

anal fin origin 66.3 66.4 67.6 68.9

upper caudal origin 81.3 80.5 80.0 81.4
Nostril:

distance between

inner corners 4.9 5.3 4.4 4.2
Mouth:

width 8.9 9.9 10.2 8.1

length 5.2 4.6 4.5 5.0
Gill opening:

Ist 2.7 2.7 1.9 —

3rd 2.7 2.7 — —

5th 1.8 1.9 1.5 —
Eye:

horizontal diameter 3.4 3.5 2.3 2.3
1st dorsal fin:

length of base 20.5 18.1 22.6 20.2

height 3.4 3.3 3.8 2.2

2nd dorsal fin:

length of base 13.8 14.2 12.8 —

height 6.4 6.7 .19 —
Anal fin:

length of base 9.0 8.9 — —

height 3.5 4.0 — —
Caudal fin:

length of upper caudal 19.8 19.8 18.9 18.6

length of lower caudal 8.9 9.6 8.3 7.7
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Fig. 3. External and internal yolk sacs of an embryo of P. microdon.

eys, external yolk sac; iys, internal
yolk sac; i, intestine; 1, liver; s, stomach; us, umbilical stalk.
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Fig. 4. Micrograph of umbilical stalk.

vd, vitello-intestinal duct; va, vitelline artery; vv, vitelline vein.
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probably a junior synonym of P. microdon as
suggested by Cadenat and Blache (1981) be-
cause there are great variations in proportional
measurements within P. microdon.

We also examined a developmental mode of
an embryo. As seen in Figs. 2 and 3, an ex-
ternal yolk sac of 50 mm in diameter was ap-
parently observed. It connected with the
abdomen of the embryo by an umbilical stalk,
which was 75 mm in length and 16 mm in di-
ameter, arising at the thoracic region. The
umbilical stalk included a vitello-intestinal duct
and two chief blood vessels in the central por-
tion; vitelline artery and vein (Fig. 4). A wide
space occurred between the inner and outer
coasts as reported in Squalus acanthias (see
TeWinkel, 1943) and Ermopterus lucifer (see
Iwai, 1957). When the abdominal portion was
dissected, the external yolk sac was found to
connect with an internal yolk sac entering the
anterior bend of the duodenum. No contents
were observed in its stomach.

The mode of reproduction in P. microdon is
said to be aplacental viviparity (Cadenat and
Blache, 1981). According to Wourms (1977),
there are three types of aplacental viviparity;
dependent solely on yolk reserves, oophagy,
and placental analogues. Forster et al. (1970)
demonstrated a possibility of oophagy in P.
microdon on the basis of the examination of
three mature females caught in the Indian Ocean.
They observed numerous oocytes measuring
9 mm in mean ovum diameter. In addition, they
reported that one embryo measuring 79 mm
TL in each oviduct of the 2,565 mm specimen
was found to have a yolk sac of approximately
50 mm in diameter. These facts imply, ac-
cording to Forster et al. (1970), that P. microdon
is oophagous because their observation appeared
to be consistent with the form of embryo develop-
ment in Carcharias taurus described by Springer
(1948). However, embryos of oophagous
species have a stomach full of egg yolk material
(Lohberger, 1910; Shann, 1923; Springer, 1948;
Otake and Mizue, 1981; Fujita, 1981). Further-
more, near-term embryos of oophagous sharks
have neither internal nor external yolk sacs
since yolk reserves are absorbed in the early
stage of development. These features of
oophagy are not consistent with our observa-
tions on the embryo of P. microdon. Therefore,

it is concluded that P. microdon is not oophag-
ous but a type of placental analogues among
aplacental viviparity. There is a possibility
that size at birth is variable from place to place,
judging from a report on the presence of a 96
cm free-swimming shark.

Acknowledgments

We wish to thank Professor Yuichiro
Yamaguchi, Captain Tetsuro Jinno and crew of
T/V Seisui-maru, Mie University, for their
help in collecting specimens. Mr. Takashi
Yamakawa, Department of Fisheries, Uni-
versity of Tokyo, took photographs of the
embryo.

Literature cited

Bass, A.J.,, J.D. D’Aubrey, and N. Kistnasamy.
1975. Sharks of the east coast of southern
Africa. II. The families Scyliorhinidae and
Pseudotriakidae. Invest. Rep. Oceanogr. Inst.
S. Africa, 37: 1-64. :

Bean, T. H. 1884. The first occurrence of Pseudo-
triacis microdon Capello, on the coast of the
United States. Proc. U.S. Natn. Mus., 7: 147-
150.

Bigelow, H. B. and W. C. Schroeder. 1948. Sharks.
In Fishes of the western North Atlantic. Mem.
Sears Found. Mar. Res., 1 (1): 59-546.

Brito Capello, F. 1868a. Descripcao de dois pixes
novos provenientes dos mares de Portugal. Sci.
Math. Phys. Nat. Lisboa, 1 (4): 314-318, pis. III,
V.

Brito Capello, F. 1868b. Description de trois
noveaux poissons des mers du Portugal. J.
Sci. Math. Phys. Nat. Lisboa, 1 (4): 318-322, pls.
III, V.

Cadenat, J. and J. Blache. 1981. Faune Tropicale
XXI. Requins de Méditerranée et d’Atlantique.
Office de la Recherche Scientifique et Technique
Outre-mer, Paris, 330 pp.

Forster, G. R., J. R. Badcock, M. R. Longbottom,
N. R. Merrett, and K. S. Thomson. 1970. Re-
sults of the Royal Society Indian Ocean Deep
Slope Fishing Expedition, 1969. Proc. Roy. Soc.
Lond., B, 175: 367-404.

Fujita, K. 1981. Ovipagous embryos of the
pseudocarchariid shark, Pseudocarcharias kamo-
harai, from the central Pacific. Japan. J. Ich-
thyol., 28 (1): 31-44.

Garman, S. 1913. Plagiostomia (sharks, rays and
skates). Mem. Mus. Comp. Zool. Harvard, 36:
1-515, pls. 1-77.

Iwai, T. 1957. The sequence of yolk absorption

— 9] —



fE M Japan. J. Ichthyol. 31(1), 1984
in the embryo of the deep-sea luminous shark,
Etmopterus lucifer Jordan et Snyder. Bull. Jap.
Soc. Sci. Fish., 23 (6): 295-301.

Jordan, D. S. and J. O. Snyder. 1904. On a collec-
tion of fishes made by Mr. Allan Owston in the
deep waters of Japan. Smithsonian Misc. Col.,
45: 230-240, pls. 58-68.

Lohberger, J.  1910. Uber zwei riesige Embryonen
von Lamna Beitrage zur Naturegeschichte
Ostasiens. Abh. Bayer. Akad. Wiss., 4 (2): 1-45.

Otake, T. and K. Mizue 1981. Direct evidence
for oophagy in thresher shark, Alopias pelagicus.
Japan. J. Ichthyol., 28 (2): 171-172.

Shann, E. W. 1923. The embryonic development
of the porbeagle shark, Lammna cornubica. Proc.
Zool. Soc. (Lond.), 11: 161-171.

Springer, S. 1948. Oviphagous embryos of the
sand shark, Carcharias taurus. Copeia, 1948:
153-157.

Teng, H.T. 1962. Studies on classification and
distribution of chondrichthyean fishes of Taiwan.
Doctoral thesis submitted to Kyoto University.
304 pp.

TeWinkel, L.E. 1943. Observations on later
phases of embryonic nutrition in Squalus acanthias.
J. Morphol., 73: 177-205.

Wourms, J.P. 1977. Reproduction and develop-
ment in chondrichthyean fishes. Am. Zool.,

17 (2): 379-410.

(TT: Department of Fisheries, Faculty of Agri-
culture, University of Tokyo, Yayoi, Bunkyo-ku,
Tokyo 113, Japan; HK, Faculty of Fisheries, Mie
University, Edobashi, Tsu 514, Japan; TO, Ocean
Research Institute, University of Tokyo, Minami-
dai, Nakano-ku, Tokyo 164, Japan)

HEEFMICHIL 7= A4 > ¥ ABD 158 Pseudotriakis
microdon & F®D4TEEER
BA FeoHM B XMZE
REBECH LV ARBOM LI ER—REREL
7o SR ERDTFEIC—RT2OHOBFRALR
7-. Z w4 RoEARZ, Bigelow & Schroeder (1948)
D+ F A B OB IIE x1F, Pseudotriakis microdon
LHEEESNA, RIFEMmEBL R, AE0S L2
BANRBNIIED S BEEL, TLERIETHLD
<, Forster & (1970) »§5f L 7= BIEO MR T
% & h, placental analogues B DO JERBABRAETH B
& ﬁ:ﬁo 7:.

(BA: 113 B RREE 1-1-1 FRIRFRFE
AKEEFEL; /MK, 514 BTHILFHE 2-80 ZEARFKE
FH; KM 164 BRREAEXES 1-15-1 FFEX
BB RN

9 _





