SCIENCE REPORT OF THE YOKOSUKA CITY MUSEUM, NO. 14
March, 1968

Observations on the Luminescence of the Deep Sea Luminous
Angler Fish, Himantolophius groenlandicus"

Yata HANEDA*

(With 1 text-figure and 3 Plates)

FaOF LT aTDREEREZDIN

MR H O KT

1. Introduction

The deep sea angler fish has not been collected by ordinary commercial trawl
fishing nets, as it usually lives in waters 1,000 meters deep, and even if it is caught by
a special deep sea net it is dead when brought to the surface.

It has collected alive only when the specimen takes a long time to float up to the
surface due to abnormal circumstances, but it is rare that the fish has lived for more
than a few minutes after being caught. No detailed observations on luminescence there-
fore, have been reported yet.

On 22 February 1967 at six p.m., Mr. FUGAWA and IKEGAMI of the Enoshima Aquarium
telephoned to me that a luminous angler fish had just been brought in. Without delay
the author went to the Aquarium, and was able to make detailed observation on the
luminescence and the angler fish was successfully kept alive for eight days after capture
thanks to the careful treatment by Dr. Y. HIR0SAKI and Mr. K. FUKUI, curator of the
aquarium.

They have already reported this in 1967, and I reported on its luminescence.

2. The material and the observations on luminescence

This fish looked like a black football, weighing 3,400 grams and measuring 356 mm in
total length. The specimen was collected by Mr. E. ABE of Kamakura as it floated along
the beach of Sakano-shita, Kamakura at the tidal mark on 22 February 1967. He brough
it into Enoshima Aquarium, some eight kilometers from the collection spot in a cardboard
box. This fish, therefore, is believed to have been left out of the water for 30~40 minutes
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but it revived as soon as it was put into an aquarium, and lived for eight days.

It was being kept temporarily in sea water at 16°C in a large concrete aquarium
when I first saw it.

With regard to the structure of the luminous organ, it is provided with an antenna,
called the illicium, on the head, and at the end of the antenna a swelling called the
esca is situated. The illicium measured 60 mm in length and 5mm in diameter, while
the esca was a ball 7mm in diameter. A careful inspection from above revealed that
there were a pair of protuberances on the esca just like the tentacles of a snail. From
the base of the esca protruded two pairs of black filaments, one pair of which divided
into two filaments at the terminal. Besides these there was filament at the top side and
another directly below the esca. This latter also branched off into two filaments at the
terminal. This made a total of 9 black filaments. There were three kinds of uminous
organs, as follows:

Main luminous organ

The main luminous organ, which encircles the esca as indicated in Fig. 2 was sur-
rounded by a silverwhite reflector, a pigmented mantle and a transparent luminous
body, pink in color.

Fig. 1. Luminous angler fish, Himantolophius groenlandicus.

Secondary luminous organs

At the end of a pair of protuberances on the esca are situated four pearl white
dots. These dots, measuring 1.0 mm in diameter, are the secondary luminous organs,
and they emit light continuously.

The third type of luminous organs

At the end of each black filaments there are elliptical silver white plates. Each
measured 1.5mm long and 1.0 mm wide. These white plates constitute the third type
of luminous organs, which emit light continuously for only a few minutes when the fish
is irritated.
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3. Observations on Luminescence

When the angler fish lay quietly on the bottom, the main luminous organ on the esca
and the secondary luminous organs on the protuberance emitted light continuously, but
when the body of the fish was irritated, luminous mucus was ejected into the surrounding
water from the pore situated at the front part of the main luminous organ. The range
of the released luminous cloud was then almost equal to the body length of the fish,
while the main and secondary luminous organs were still emitting light.

The third type of luminous organs situated at the end of each filament emitted
light suddenly when the fish was irritated and the light lasted for a few minutes.

Through observation it was found that the main luminous organ of the fish showed
extracellular luminescence, while the secondary and the third type of luminous organs
showed intracellular luminescence. It is very interesting to note that this fish constitutes
the first recorded instance of one animals, body being provided with two different types
of luminous organs (intracellular and extracellular). In other words, the main luminous
organ consists of an open type of luminous organ with small pore and the secondary
and the third type of luminous organs represent a closed type of luminous organ.

DAHLGREN (1928), from histological study of the escal organ of the species of Ceratias,
a deep sea luminous angler fish, came to the conclusion that the granular bodies in
the lumen were symbiotic luminous bacteria.

According to my own test cultivation and my observation of the lumminescence of
the luminous organs of this fish, I have come to the conclusion that the luminescence
of the luminous bodies of this fish is not due to symbiotic luminous bacteria.
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Fig. 2. Luminous organs of Himantolophius groendicus, showing its main
luminous organ, secondary luminous organs and the third type of
luminous organs.

M LO, Main luminous organ; 2nd LO, Secondary luminous organs;
3rd LO, Third type of luminous organ: Esc, Esca: Fil, Filaments.
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Fig. 4. Secondary luminous organs on a protuberance.
Esc, Esca; Prot, protuberance; 2nd LO 2nd
luminous organs.

Fig. 5. The third type of luminous organ on the end of filaments.
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