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The Electric Fish of Japan, 2.
The Electric Organ of Brevivaja tobilukai (HIYAMA).
'By
Reizo ISHIYAMA and Seishi KUWABATRA.

"The present paper embodies macro- and microscopical observations on the
electric organ of Breviraja tobitukai 'Which inhabits deep-seas off Aichi, Mie as
far as Kochi Prefectures, including Kumanonada sea area. The method employed
for the present study is the same as has already been described in the previous
. paper on the electric organ of Raja pulchva.

The electric organ of Japanese rajid fishes is characterized by having socalled
"cup-formed element”. In other words, this is peculiar to the organ of northern
forms, to which the present species belongs.

The organ in question is situated in posterior one-third of comparatively long
tail(Fig. 1, A), quite distinct from that of Raja pulchra which extends from base
to tip of the tail.

Cross sections made through the organ reveal much uneven configuration of
the surface (Fig. |, B), but when viewed en face the body assumes a spindle
shape in general aspect (Fig. 1, A). FEach organ is composed of about 3480 electric
units as illustrated in Fig. 2.

The fine structure of the unit or element of the organ was found almost the
same as that of Furopean electric skates such as Raja rvadiata and R. cirvcularis.
Namely, it consists of six components (Fig. 4) ; nervous lamellae, striated tissue,
nucleated and cortical layers and gelatinous substance, last two of which are
permeated with blood capillaries.

Of these, nucleated layer was found to lie beneath an extremely thin layer
which covers up the anterior wall of the cup.

The thin layer slightly turns in along its rim, and comes in contact with
nerve endings, a feature which shows its being an electric plate. The nerve
endings form nervous laminae before reaching the electric plate as is the case
with the corresponding body of R. pulchra (Fig. 4, A).

Striations are evident in almost all parts of the cup. This also holds true with
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posterior process of the cup, viz. stem. The process is usually long and assumes
club-like shape (Fig. 4, B).

A thin membrans surrounds the cup. This is cortex layer, and slightly
different from the sarcolemma of an ordinary muscle fibre, since it contains
minute nuclei. Numerous blood capillaries are found closely attached to the ocutside
of cortex layef‘. It may be mentioned that each cup lies embedded in the
gelatinous substance, without any transverse septum or a membrane formed by
connective tissue.

The existence of the nucleated and thin cortical layers coupled with some other
structural characteristics supports the view that the electric organ of the present
species stands intermediate between the corresponding ones of R.(?’aa’icztcz and
F. civcularis,
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Fig. 2. Curve showing the pressumptive distribution of the electric elements in an organ of
B. tobitukai. Average number of the elements in cross sections in five positions
(vertical axis); the number in a series through an crcan (horizontal axis); so that,
the area enclosed by the curve represents the magnitude of assumptive number of
the elements involved in an organ. Numbers on the curve correspond with those
asigned in Fig. 1, A, B, and the arrow derotes the origin of 1st dorsal fin.
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B—EHEESLDDIBRFCEHBEOELCED AT 2 I RLTE b,
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CBET 5 & RICHR~<5 4 35T HOBBERIER SN-CTE b,

Fig. 3. Photographs of the longitudinal sections of the electric organ through part
of the tail of B. tobitukai, showing the arrangment of the cups under low
magnification in A, (x75), in which a cup encircled under considerable
high "magnification in B, (% 340).
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Fig. 4. Sketches of the longitudinal sections through tow parts on a cup of B. {obitukai, showing
fine structure of the electric plate of the cup in A, (x1350) and also the posterior portion
in B. (x750). by, blood capillaries; cl, cortical layer; ep, electric’ plate; n, nucleus; ne, nerve
endnig; nl, nucleated layer; nr, nervous raminae; sl, striated layer; sn, Schwann’/s aucleus.
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