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Eugymnanthea japonica (Hydrozoa, Eirenidae) spawns
by illumination of red light
Shin Kubota
Seto Marine Biological Laboratory, Field Science Education and Research Center, Kyoto University,
459 Shirahama, Nishimuro, Wakayama, 649-2211 Japan
Abstract.

Ephemeral mature medusa of a bivalve-inhabiting hydrozoan Eugymnanthea japonica Kubota

(Eirenidae) can be spawning even under the illumination of red light as well as room light. Spawning is induced also by both blue and yellow light.
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oratory several hours after collection of polyps at

Introduction

17:00-19:00 (before sunset) on October, 31, 1995 (cf.
The release of an ephemeral medusa from a polyp

Kubota, 1993, 1994). Their polyps are associated

and successive spawning of a mature medusa at cer-

with several host specimens of Mytilus galloprovin-

tain specific time of a day in the sea are ecologically

cialis attached to the buoys of a raft at Shirahama,

and reproductively meaningful events even evolu-

Wakayama Prefecture, Japan. Filling filtered natural

tionally (Genzano and Kubota, 2003; Kubota, 1996,

seawater (1.8 cc, ca 32 psu) at Shirahama in each

1997, 2000, 2004, 2012). The life spans of such

hole of a well-plate, put one individual mature me-

abortive medusae are very short and sexual repro-

dusa in it immediately, and the well-plate transferred

duction is carried out only once in their life (Yoshida,

to the dark room for 12 or 18 hours at 22℃. On the

1954; Kubota, 1991). In the present study, for the

next day at 8:05 -14:10, in that dark room LED red

first time a red light illumination is tested to induce

light (ca 633+20 nm, ca 20 lux measured by Lux

spawning of Eugymnanthea japonica Kubota since

Meter LM-230 AS ONE CORPORATION) was illu-

it is well known that red light is absorbed in the sea

minated very near the well-plate and behavior of me-

surface (Gross and Gross, 1996) and that many ma-

dusa was observed every 5 minutes until spawning

rine animals are insensitive to this wave length like

takes place under a stereoscopic microscope. Control

corals. Furthermore other color lights are tested for

observation was made in the same way under the

spawning of this species, particularly blue light.

natural light conditions (conducted at 14:30).
The same observations were carried out preliminarily, again using Shirahama Eugymnanthea populations

Materials and Methods

that collected among plankton samples in summer of
A total of 94 female mature medusae of Eugym-

2013 (5♀♀+2♂♂on July 26 & Aug. 8) in the Tanabe

nanthea japonica Kubota were obtained in the lab-

Bay. On this occasion in both the female and male

———————————————————————

mature medusae the same tests were conducted by not

*Corresponding author: kubota.shin.5e@kyoto-u.ac.jp

only red but also blue and yellow LED lights.
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Table 1. Spawning of medusae of Eugymnanthea japonica by illumination of red LED light and room light
(control).
Duration of dark treatments (hr.)

Time after illumination (min.)

Spawning rate (%), number of
medusae examined, time of the day

12

25

59.4, 32* (8:05)

12

30

100, 32* (8:10)

18

25

63.3, 30** (14:05)

18

30

100, 30** (14:10)

18 (control)

45

100, 32

(14:30)

*, ** : each mark shows same specimens examined in different time

Results and Discussion

References

In laboratory, all the female medusae of Eugym-

Genzano, G. N. and Kubota, S. 2003. Synchronous

nanthea japonica (<24 hour-old after release from

mass release of mature medusae from the hydroid

their polyps) were successively spawning all eggs

Halocordyle disticha (Cnidaria, Hydrozoa, Halo-

(120-130 in number) within 30 minutes after red

corydylidae) and experimental induction of differ-

light illumination as well as that was illuminated of

ent timing by light changes. Publ. Seto Mar. Biol.

natural room light (control) in both cases of 12 or

Lab., 39(4/6): 221-228.

18 hours dark treatment at 22℃ (Table 1). Spawning

Gross, M. G. and Gross, E. 1996. Oceanography, a

were finished only several minutes as described be-

view of earth. 7th edition, 472 pp. Prentice-Hall,

fore (Kubota, 2012) by active swimming of medusa

Inc., USA.

at the spawning occasion.

Kubota, S. 1991. Crossing-experiments between Jap-

All the results of the present observations other

anese populations of three hydrozoans symbiotic

than the red light are the same as the previously ob-

with bivalves. Hydrobiologia, 216/217: 429-436.

tained results under the natural light (Kubota, 2012).

Kubota, S. 1993. Multiple colonization of a bi-

Therefore, it can be concluded that Eugymnanthea

valve-inhabiting hydroid Eugymnanthea japonica

japonica mature medusa spawns eggs normally by

(Leptomedusae: Eirenidae) in Japan.

red, blue, and yellow light illumination. However, it

Publ. Seto

Mar. Biol. Lab., 36(3): 179-183.

is not known what part(s) of body is equipped such

Kubota, S. 1994. Reproductive season and some bi-

light sensor(s) in this ephemeral Eugymnanthea me-

ological notes on a bivalve-inhabiting hydrozoan

dusa that has no eye-spot.

Eugymnanthea japonica (Thecata-Leptomedusae:
Eirenidae) at Shirahama, Tanabe Bay, Japan, with
comparison of related species. Publ. Seto Mar.

Acknowledgements

Biol. Lab., 36(4): 277-282.
The author is thanks to Dr Rihito Asai, Kyoto

Kubota, S. 1996. Timing of medusa release in a
hydroid Eugymnanthea japonica (Cnidaria, Lep-

Universiy for his kind helping.

tomedusae, Eirenidae) commensal with a mussel.
Sci. Mar., 60(1): 85-88.
− 88 −

A Self-archived copy in
Kyoto University Research Information Repository
https://repository.kulib.kyoto-u.ac.jp

Shin Kubota

Kubota, S. 1997. Two forms of bivalve-inhabiting

Kubota, S. 2008. Constant timing of medusa release

hydrozoans that differ in timing of medusa re-

in bivalve-inhabiting hydrozoans of the genus

lease. In Den Hartog, J.C. (ed.) “Proc. of the 6th

Eugymnanthea (Hydrozoa: Leptomedusae: Eireni-

International Conference on Coelenterate Biology,

dae). Journal of the Marine Biological Association

Nat. Natuur-historish Mus., Leiden, The Nether-

of the United Kingdom, 88(8): 1607-1609.

lands, 1997”. pp. 295-299.

Kubota, S. 2012. Evolutionary meaning of non-syn-

Kubota, S. 2000. Parallel, paedomorphic evolution-

chronous medusa release and spawning in the

ary processes of the bivalve-inhabiting hydrozo-

most advanced bivalve-inhabiting hydrozoan,

ans (Leptomedusae, Eirenidae) deduced from the

Eugymnanthea japonica Zoological Science, 29:

morphology, life cycle and biogeography, with

481-483.

special reference to taxonomic treatment of Eu-

Yoshida, M. 1954. Spawning habit of Hydractinia epi-

gymnanthea. Sci. Mar., 64(Suppl. 1): 241-247.

concha, a hydroid. J. Fac. Sci. Univ. Tokyo, Ser 4, 7:

Kubota, S. 2004. Some new and reconfirmed biolog-

67-78, pl. 1.

ical observations in two species of Eugymnanthea
(Hydrozoa, Leptomedusae, Eirenidae) associated
with bivalves. Biogeography, 6: 1-5.

(Received January 16, 2015; Accepted April 24, 2015)

− 89 −

