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Four dicephalous specimens of the blue shark, Prionace glauca, were obtained from Choshi,
Kumanonada, Sendai and Torishima, Japan. All of the specimens were dicephalus, duplicitas
anterior, duplicitas symmetros, conjoined twins.

Choshi specimen (§): Left and right heads are almost the same in size and shape, and conjoin
with each lateral surface at the fifth gill opening. Total lengths are 171 mm for the right and
170 mm for the left individuals. Each head has nostrils, eyes, a mouth and the first and second
dorsal fins. There are only a single pair of pectoral, pelvic and one anal fins and one umbilical
cord. The caudal fin has three ventral lobes, that is for three individuals, which fuse into one
dorsal lobe. The caudal portion from the second dorsal and anal fins bends to the right at an angle of
150°. Dimensions of body parts of the left and right individuals are almost the same. In radio-
graph, two vertebrate columns exist in the cranial portion from near the origin of the second dorsal
fin, and they fuse into one in the caudal region.

Kumanonada specimen (@): Left head is shorter than right head. Total lengths are 250 mm
for the left and 222 mm for the right. The left and right heads are conjoined with each latero-
ventral surface near the fifth gill opening. Nostrils, eyes, mouth and the first and second dorsal
fins are for two individuals, but there are only a single pair of pectoral and pelvic fins, a single anal fin,
and one umbilical cord. The caudal portion from the second dorsal and anal fins is screw-
shaped. The left is larger than the right in dimensions of total length, mouth, eyes, gill openings,
first dorsal fin, etc. In radiograph, two vertebral columns exist from the caudal end of the
chondrocranium to the tip of the caudal fin which is spiraled. The right ventral column bends
ventrally near the pectoral fin and dorsally near the first dorsal fin and curves near the pelvic fin.

Torishima specimen (2): Left and right heads are almost the same in size and shape, and
conjoin with each latero-dorsal surface at the fourth gill opening. Total lengths are 107 mm for the
left and 108 mm for the right. Nostrils, eyes and mouth represent two individuals. The mouth
of the left head is smaller than that of right and lacks lower jaw cartilage (Meckel’s cartilage) and
lower dentition. The right eye of the right head is very large. The first and second dorsal, anal,
caudal, pectoral and pelvic fins and umbilical cord are for one individual. The caudal portion from
the first dorsal fin is considerably screw-shaped. Dimensions of body parts of the left and right in-
dividuals are nearly the same. In radiograph, two vertebral columns exist in the cranial portion
from near the origin of the first dorsal fin and in the caudal portion they fuse into one. Both
left and right vertebral columns bend dorsally at the cranial position of the first dorsal fin. In the
caudal portion from the first dorsal fin, the vertebral column spirals.

Sendai specimen (?): This specimen is similar to the Torishima specimen, but both jaws,
teeth and eyes are normal. Total lengths are 120 mm on the left and 115 mm on the right.

These four dicephalous specimens of Prionace glauca (Chondrichthyes) were compared with
the dicephalous specimens of other vertebrates, Chrysemys scripta (Reptilia), Agkistrodon halys
(Reptilia), Bos taurus (Mammalia) and Homo sapiens. The fusion and separation of vertebral
columns vary considerably. But, it can be noted that some anomalies of vertebral column, for ex-
ample, bending and curving, are observed in many cases of dicephalous in various vertebrates.
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Table 1. Materials: dicephalus specimens of blue shark, Prionace glauca.

a vF Y ¥ 2Ok

Specimen Sex Collecting date Locality temV:)/:rt:{ure
Choshi specimen 3 May I8, 1977 ESE 20 km off Inubo 15°C
Kumanonada specimen Q Mar. 15, 1972 the Sea of Kumanonada —
Torishima specimen Q Feb. 26, 1961 off Torishima 1. —

(30°45’N, 141°22°E)
Sendai specimen Q Jun. 4, 1979 off Sendai 18.5°C

(36°54'N, 142°22'E)
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Fig. 1. Dicephalus specimen of Prionace glauca from Choshi. A: Ventral view. B: Dorsal view. C:

Soft X-ray radiograph.
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Fig. 2.
C: Radiograph.

Fig. 3. Dicephalus specimen of Prionae glauca from Torishima.

Soft X-ray radiograph.
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EﬁL,ﬁﬁHW§f@é%#L@%Lfvb
BEBEX (Figs. 3,4):

FEERFR. &R AE A 107 mm, Eﬁ. 108 mm. /4:®

HREE EADOLERTED, &4 BFLOALH ’CF

VB AEAL R e ik, WIERA 2GS H S, 11k

Dicephalus specimen of Prionaze gluuca from Kumanonada.

A: Dorsal view. B: Ventral view.

A: Ventral view. B: Dorsal view. C:

JEAAE X Ddrte v /NE L, A TFEEIKE & T HsA K
Tr LV EFAHRBRS (Fig. 4). BuxAls»ELL
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Lasfeh. 55 1 35hE « 55 2 50E « B - BFE « 1%
1 &, Mol & Ef&r4 1T, Wihd LEES Lo
CEIHEX DRI OTHNELRARCELIEL L
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Fig. 4. Ventral view of left head of Torishima

specimen. The lower jaw cartilage and teeth
are absent.
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Fig. S.
C: Soft X-ray radiograph.

)

Dicephalus specimen of Prionace glauca from Sendai.
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A: Right-dorsal view. B: Left-ventral view
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Table 2. Dimensions (mm) of one normal and four dicephalus specimens of Prionace glauca.
I, left; r, right.

Choshi Kumanonada Torishima Sendai
Specimen Normal specimen specimen specimen specimen
Sex
3 ? ? ?
left right left right left right left right
Total length 515 170 171 250 222 107 108 120 115
Snout tip to:
outer nostrils 20 11 1 16 14 12 13 10 11
eye 38 21 20 31 26 22 22 18 21
mouth 49 30 30 40 35 30 31 26 31
1st gill opening 92 54 54 72 67 49 50 47 50
3rd gill opening 99 60 59 84 73 53 54 58 54
5th gill opening 111 65 62 94 81 57 58 63 57
pectoral origin 107 60 62 90 79 57 57 65 62
pelvic origin 521 125 125 166 143 82 83 100 98
1st dorsal origin 196 94 95 130 104 79 80 77 75
2nd dorsal origin 322 136 145 212 175 — — — —
anal fin origin 420 164 166 208 182 — — — —
Nostrils: distance
between inner corners 20 12 12 15 15 13 14 13 12
Mouth:
width 27 18 18 27 25 12 18 20 19
length 16 9 8 14 12 8 9 9 8
Gill opening length: I . l. . L r . r. L. r. L r l. r. I 1.
1st 10 8 8 7 7 8 6 4 5 7 6 8 7 7 7 57
3rd 12 8 8 6 6 8 7 6 6 75 6 5 8 9 4 7
4th 12 8 8 6 6 8 7 6 6 8 7 5 7 7 5 7
Sth 8 6 16 3 7 6 4 5 6 5 6 4
Eye:
horizontal diameter 15 1111 1t 11 12 11 910 1110 1015 1216 16 14
Ist dorsal fin:
overall length 44 24 24 36 31 23 26
length base 30 15 15 22 19 16 18
length posterior margin 17 9 9 14 12 10 9
height 20 11 10 16 16 11 10
2nd dorsal fin:
overall length 33 14 15 25 24 18 18
length base 18 6 8 15 12 11 13
length posterior margin 14 9 7 10 12 7 7
height 8 4 S 10 11 5 5
Anal fin:
overall length 33 15 24 11 —
length base 20 9 14 4 —
length posterior margin 13 6 10 9 —
height 11 4 10 5 —
Pectoral fin:
length base 24 10 10 15 12 10 9 11 11
length anterior margin 71 33 33 53 53 35 32 36 38
length distal margin 50 21 21 30 38 22 26 24 22
length posterior margin 20 11 11 18 18 11 12 12 10
Pelvic fin:
overall length 30 15 15 23 23 15 15 15 14
length base 19 10 10 16 16 8 7 7 7
length anterior margin 25 11 11 19 19 13 12 15 14
length distal margin 19 5 5 14 14 12 10 11 11
length claspers — 10 10 — — — — — _
Caudal fin: v. L r
length dorsal lobe 128 39 37 35 — — —
length ventral lobe 48 20 18 17 — - —
Trunk at 4th gill opening:
width 44 26 26 33 38 26 22 23 29
height 42 27 27 34 — — — 33 —
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Table 3. Comparison of four dicephalus specimens of Prionace glauca.

Choshi Kumanonada Torishima Sendai
specimen specimen specimen specimen
Nostril 2 pairs 2 pairs 2 pairs 2 pairs
Eye 2 pairs 2 pairs 2 pairs 2 pairs
Mouth 2 2 2 2
1st gill opening 2 pairs 2 pairs 2 pairs 2 pairs
2nd gill opening 2 pairs 2 pairs 2 pairs 2 pairs
3rd gill opening 2 pairs 2 pairs 2 pairs 2 pairs
4th gill opening 2 pairs 2 pairs 3 2 pairs
Sth gill opening 3 2 pairs 1 pair 1 pair
Pectoral fin 1 pair 1 pair 1 pair 1 pair
Pelvic fin 1 pair 1 pair 1 pair 1 pair
Anal fin 1 1 1 1
Umbilical cord 1 1 1 1
Ist dorsal fin 2 2 1 1
2nd dorsal fin 2 2 1 1
Caudal fin
I\?ggff;llﬁ)bbee g M }} rolling ” rolling i} rolling
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Fig. 6. Schematic comparison between dicephalus specimens of various vertebrates. A: Prionace glauca
(Torishima and Sendai specimens). B: Prionace glauca (Choshi specimen). C: Prionace glauca
(Kumanonada specimen). D: Chrysemys scripta. E: Agkistrodon halys. F: Bos taurus. G:

Homo sapiens (from Kojima, 1974).
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