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Morphology of newly liberated medusae of Turritopsis spp.

(Hydrozoa, Oceanidae) from Japan and abroad
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Abstract.

Morphology of the youngest medusae of an immortal jellyfish Turritopsis from Shirahama and

Okinawa (Japan), Eilat (Israel) and Porto Cesareo (Italy) is compared to detect any difference among them.

But no outstanding distinction is found among them that obtained by culture from their polyps kept for up to

2-6 years. No GFP is detected in all of them. Therefore, for the present, only molecular distinction might be

possible for species demarcation.
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Introduction

In southern Japan a small form of Turritopsis
is distributed, while a large form that colored red
is distributed in northern Japan (Kubota, 2005). A
small form is, however divided two separate species
by molecular analysis (Miglietta et al., 2007). In the
present paper, in order to seek any morphological
characteristics of these two molecular species, i.e.
Turritopsis. sp. from central Japan (assignable to
a new species, probably endemic to Japan) and T
dohrnii (thought to be an introduced species from
the Mediterranean), the youngest medusae from
Japan and other foreign countries are examined in

addition to GFP distribution analysis.
Materials and Methods
All the youngest medusae examined in the present

study are obtained by culture of their polyps at Shi-

rahama, Wakayama Prefecture, Japan by the same
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culture methods. Four different materials such as
one female colony collected from Okinawa Island,
Japan in May, 2009 and it rejuvenated 12 or 13 times
[as the world rejuvenation record now, but actually
14] (Kubota, 2011), one colony collected at Shira-
hama, Wakayama Prefeture, Japan in September,
2010 and rejuvenated twice, one colony from Eilat,
Israel collected in December, 2013 (Fig. 1), and one
colony collected in Porto Cesareo, Italy in June,
2010 (Kubota and Grravili, 2011), were maintaind
in steady water flow of a natural seawater (c. 32 psu)
in a running system, fed with the newly hatched Ar-
temia nauplii. All the polyps attached to 60 cc poly-
styrene vessel (60 mm in diameter; 20 mm high).
Removing algae and other macroscopic organisms
that grew on the bottom of the rearing vessels by fre-
quent cleaning by a wooden stick with a pointed tip.
As to Italian colony, although they grow very well,
the first release of their medusae took 5 years after
collection.

Fluorescence distribution pattern of medusa was
observed under Nikon ECLIPSE 80i with blue light

excitation as was observed before (Kubota, 2010).
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Results and Discussion

By the above-mentioned method Turritopsis pol-
yp 4 colonies from 3 countries have been kept in lab-
oratory for 2-6 years. During the period between on
March 23 and April 10, 2015, from all these colonies
the youngest medusae released nearly at the same
time (such an event is the first occasion) and they
could be examined all at once. Their umbrella sizes
(always measured the diameter, sometimes height)
are compared with one another.

As a result, no distinct size differences were
detected among them (Table 1). They are usually

higher than wide: in 21 Shirahama specimens 16 are

showed this condition, while only one is opposite
and four ones are equal. Their umbrellar apex is
usually flat, but sometimes a very small protrusion is
found due to growth, e.g. in Shirahama specimens 20
are flat while 7 are pointed, in Okinawa specimens
14 are flat but 3 are pointed, in Israel specimens 18
are flat (Fig. 2) but 3 are pointed, and in Italy speci-
mens 10 are flat but only 1 was pointed. All of these
specimens observed (totally 122) have not exum-
brellar nematocysts (34 medusae in Shirahama, 16 in
Okinawa, 61 in Israel, and 11 in Italy). Almost all of
the youngest medusae had 8 tentalces (34 meduae in
Shirahama, 16 in Okinawa, 61 in Israel, 10 in Italy),

but only a few medusae from Israel and Italy had

Table 1. Umbrella size (mean + SD, range, n) of the youngest medusae of Turritopsis (1-day-old)
released from their cultured polyps collected from 3 countries.

Country Umbrella diameter (mm) Umbrella height (mm)
Japan (Shirahama, Wakayama)* 0.57 +0.04, 0.50-0.72, 26 0.62 +0.02, 0.53-0.72, 21
Japan (Okinawa I., Okinawa)** 0.60 £ 0.02, 0.55-0.62, 16 -,0.55-0.67, 3

Israel (Eilat)***

Italy (Porto Cesareo)**

0.53 £0.04, 0.48-0.60, 21
0.56 =0.03, 0.50-0.60, 11

Not measured

Not measured

* 1 Turritopsis sp. A
** . T dohrnii
**% 2T, sp. A/Bldohrnii

. a4
Fig. 1. A polyp colony collected at a wharf in Eilat, Israel on
December 7,2013.

Fig. 2. The youngest medusa released from the cultured polyp

from Eilat, Israel.
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one more very short tentacle. All of them had four
yellow cramps on their interradal portions of the
manubrium (Fig. 2). A few medusae from Shirahama
had vacuolated portions above the manubrium, but
the remaining all other many medusae from 3 coun-
tries had not such portions yet.

On the other hand, GFP marker, as is often used
for the species-specific tool (Kubota et al., 2008), is
not detected in all of the present materials as is part-
ly observed before (Kubota, 2010). Therefore, mo-
lecular distinction might be, for the present, a sole
marker (Miglietta et al., 2007).

As to mature medusae comparison, due to strong
rainfall by an usual typhoon attacked to our region
in middle of May, 2015, every cultured colony died
(Kubota, 2015), therefore such comparison could not

carry out.
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