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Structure of Luminescent Organ of Apogonid

Fish, Siphamia wversicolor

Tamotsu Iwai
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The first description of the luminescent
organ of Siphamia versicolor (Smith and
Radcliffe) was based on a few specimens
deposited in the U.S. National Museum
(Iwai, 1958). Since visceral organs of these
specimens were considerably destroyed, the
connecting duct was indiscernible between the
luminescent organ and digestive tract, which
was evident in the related species S. majimai
Matsubara and Iwai as reported by Iwai
(1959). Tominaga (1964) noted the duct lying
between the luminescent organ and intestine
in S. versicolor taken from the Ryukyu Is-
lands. Furthermore, Haneda (1965), working
with the living fish, found that luminescence
of Siphamia does not occur by intracellular
luciferin-luciferase reaction but occurs by
luminous bacteria in the luminescent organ.

Through the courtesy of Dr. Yata Haneda
of Yokosuka City Museum, I was privileged
to work on new material, and was able to
confirm the presence of the duct connecting
the luminescent organ with the intestine as
is the case with S. majimai. The following
description gives a morphological account
of the luminescent organ of S. versicolor.

Twelve specimens used in this study were
taken from the coral reefs in the Ryukyu
Islands in April, 1964. The specimens, mea-
suring 18-42 mm in standard length, were
preserved in 109 formalin.

The luminescent organ, disc-like in shape,
lies just below the antero-ventral border of
-the pyloric limb of the stomach, and touches
to the ventral wall of the abdominal cavity at
the level of the pelvic girdle (Fig. 1). The
organ is very small, .9 mm in length, 1.3 mm

in width and 0.3 mm in thickness in the 28 mm
specimen, but distinct in having black dorsal
surface and white ventral surface. The Iu-
minescent organ is made up of three major
elements: a main luminous body, a reflector,
and a duct opening into the intestine. The
luminous body consists of glandular tissues
perforated irregularly by many small cavities
(Fig. 2). A great number of luminous bac-
teria are present in these small cavities (Fig.
2). The glandular tissues surrounding the
cavities receive blood capillaries and are
supported by the network of connective
tissue by which the septa are formed among
the cavities.

The dorsal surface of the luminous body is
covered by an opaque layer of fibrous con-
nective tissue. This layer may serve as the
reflector of the luminescent organ. Dorsally,
the reflector is covered by a thin layer of black
pigment cells.

There is a prominent duct connecting the
luminescent body with the intestine. The
duct is composed of 6-10 canaliculi bound
together, except for the anterior portion. At
the point about one-fourth from the anterior
end of the organ, 2 to 3 canaliculi arise from
the dorsal border of the luminous body. and
extend to the reflector layer. Immediately
behind this point additional canaliculi emerge,
and all extend backward in the central por-
tion of the reflector layer. Within the re-
flector layer the canaliculi are arranged in
horizontal row oriented parallel with the
blood vessels. Each canaliculus is lined with
simple cuboidal epithelium, and is bound to
each other by connective tissue. After pene-
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Fig. 1. Lateral view of Siphamia versicolor especially showing visceral organs. an, anus; in, intestine; li,
liver; lo, luminescent organ; mb, muscle bundle; pc, pyloric caeca; st, stomach; te, testis.

Fig. 2. Electron micrographs of the transversely sectioned luminescent organ. A: Numerous luminous
bacteria in a small cavity. B: Cross section of bacterium in luminescent organ. b, bacteria.

trating the reflector layer, the bundle of
canaliculi leaves the luminous body, where
the canaliculi are bound to form a cylindrical
duct. The duct runs posteriorly along the
ventral border of the liver. Posteriorly, the
duct enters the ventro-lateral musculature of

the intestine at the level immediately behind
the second loop, and finally opens into the
lumen of the intestine. The canaliculi in the
duct decrease to 5-7 in number at the posterior
portion of the duct just before the opening.
The luminescent organ of S. versicolor
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Iwai : Luminescent Organ of Siphamia versicolor

was first described as a closed type, lacking
the connection with the digestive system (Iwai,
1958). However, from this study, it is evident
that a duct is present between the luminescent
organ and intestine in S. versicolor as pointed
out by Tominaga (1964) and Haneda (1965).
The case is the same in S. majimai described
by Iwai (1959).

Based on the histological observations on
preserved material, Iwai (1958, 1959) con-
jectured that the photogenesis is intracellular
in the luminescent organs of both S. versicolor
and S. majimai. According to physiological
and biochemical studies by Haneda (1965),
however, luminescence of S. versicolor depends
on symbiotic bacteria in the organ. Electron
microscope observations revealed that the
luminescent organ of S. versicolor is not com-
posed of polyhedral photogenic cells but
consists of a number of small cavities where
luminous bacteria are present. It is much
like the condition in the luminescent organ of
S. majimai, that was erroneously reported as
being the mass of polyhedral photogenic cells
(Iwai, 1959).

The luminescent organ of Siphamia is
referable to the indirect type of luminescent
system defined by Haneda and Johnson (1962),
and resembles that of fishes of the family
Leiognathidae in having the opening into the
digestive tract and in luminescent mechanism
by symbiotic luminous bacteria.
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