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Underwater observations on the life cycle of 
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KURZFASSUNG: Unterwasserbeobachtungen fiber den Lebenszyklus yon Coryrnorpba 
n u t a n s  (Hydrozoa). Corymorpha nutans SAXS ist ein athecater, solit~irer mariner Hydroidpolyp, 
der in der Nordsee, dem Mittelmeer und im Schwarzen Meer verbreitet ist. Aus dem Mittel- 
meer ist bisher nur ein Fund des Polypen bekannt geworden. Seit 1969 wurden in Rovinj (Nord- 
adria), stets zwischen Januar und Mai, eine grSt~ere Zahl yon Polypen gefunden. Da zahlreiche 
grof~e Polypen ohne Hydranthen angetroffen wurden, die wie Regenerate aus einem Ruhe- 
stadium aussahen, wurden einige Experimente zur Kl~irung des Lebenszyklus des Polypen im 
Freiland und im Labor ausgefiihrt. Hierzu wurden 15 Polypen im Freiland markiert und 
regelm~it~ig kontrotliert und parallel dazu ebensoviele im Labor gehalten. Die Resultate aus 
den Freiland- und Laboruntersuchungen waren identisch. Nach wenigen Wochen schrumptten 
die Polypen und verschwanden yore Substrat. Im Boden konnte kein ReservekSrper nach- 
gewiesen werden. Zwei Exemplare regenerierten nach dem Einschmelzen den Hydranthen. 
Daraus muf~ geschlossen werden, daft die Lebensdauer des Polypen nur eine Saison betr~igt. 
Die im Freiland gefundenen Regenerationsstadien sind daher keine Aufwuchsstadlen aus einem 
ReservekSrper, sondern stammen yon verletzten Polypen. 

INTRODUCTION 

Corymorpha nutans is an athecate solitary marine hydroid polyp found in the 
North Sea, the Mediterranean Sea and the Black Sea. Though the medusa (Steenstrupia 
rubra FORBES) is often found in the Adriatic Sea also (HADZI 1911, N~vvI 1912, 
NEPV~ & STIASNY 1913, BABNIIi 1948), only a single specimen of the polyp has been 
found in Naples (LoBIANCO 1909). The main area of distribution of this species 
is the North Sea. Most of the findings have been made on the English and Norwegian 
shores (SARs 1860, ALLMAN 1872, R~ES 1937). But it seems, according to recent ob- 
servations, that the polyp is also common in the Black Sea (ST~cHOW 1934, B~cEscu 
1952). 

While the Californian species Corymorpha palrna (AGASSIZ) is among the best 
studied species of the family, little is known about the biology of the polyp of 
Coryrnorpha nutans. The only observations on reproduction of this species have been 
made by ALLMAN (1863), R~ES (1937) and WERNEr~ (1959). According to REES, the 
juvenile polyps hatch within one week after the egg has been expelled from the 
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medusa. At this stage the polyp has already a perisarc tube and six oral and eight 
aboral tentacles. After one week the polyps attach themselves to the substrate by their 
stolon-like frusttes ("holdfast', CAMVBELL 1968), and two weeks later the blastostyle 
buds develop. According to W~I~N~I< (1959), only a small number of the polyps hatch 
after a week. A high percentage of the eggs develops only to the gastrula stage affer 
becoming attached to the substrate. Further development occurs after a resting period 
of 9 to 21 months. 

Nothing is known so far about the duration of the development from the newly 
hatched polyp to the production of medusae and about its life span. While collecting 
hydrozoans in Rovinj (Istria, Northern Adriatic Sea), polyps of Coryrnorpha nutans 
have been found regularly between January and May since the spring of 1969. Because 
the polyps showed great differences in size and because many stages of regeneration in 
different size could be distinguished, two modes of development seemed possible. 

The first would be a development cycle lasting one season with the big polyps 
beginning their development soon after egg deposition, and the small polyps hatching 
later. The polyps would then disintegrate at the beginning of the summer. The next 
generation of polyps would develop from the eggs of the ripe medusae around autumn. 
The different stages of regeneration would be due in this case to injuries to the hy- 
dranth. 

The second possibility would be a life span lasting several years. An individual 
of cold northern waters might survive comparatively high summer temperatures in a 
resting stage, analogous to the resting stage of many other Hydrozoa which can 
survive many months in form of stolons. A regeneration of the polyp from this resting 
stage would only start with the occurrence of lower water temperatures, and the many 
different stages of regeneration of big polyps could be explained. The feature of a 
long time of rest in the egg and the improbability of the big polyps having a life 
expectancy of only one season, suggest a life span of several years with intermediate 
resting stages. 

To solve these questions experiments were carried out in the field and in the 
laboratory. 

MATERIAL AND METHODS 

All polyps of Coryrnorpha nutans found so far in the Adriatic Sea have been 
recorded at Rovinj. They occur in low numbers on the shelf bottoms in depths between 
15 and 38 meters. A higher density is observed on the shelf slopes of the islands where 
they reach a density of 1 to 10 specimen per 100 m 2 in areas of flow velocities up to 
10 cm/sec. 

The stem of the smallest specimen found until now was 2.5 cm in height, and 
3 mm in diameter; the diameter of the hydranth was 2 cm. The hydranth carried 30 
aboral and about 50 oral tentacles as well as 12 simple styloblasts with one complete 
medusa and some 12 medusa buds each, the buds showing different stages of develop- 
ment. The largest individuals were 20 cm high. The hydranth measured 8 cm in di- 
ameter. Nearly 100 aboral and 200 oral tentacles as well as 50 styloblasts were devel- 
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oped. The styloblasts branched several times and each carried 3 to 5 complete medusae 
and up to 100 buds. 

The average height of the polyps was 10 to 12 cm, and the hydranth measured 
5 to 6 cm in diameter. In addition to approximately 25 fully developed polyps, about 
15 different stages of regeneration were found together with a few disintegrating 
polyps. 

The author carried out all investigations, experiments, and collecting with SCUBA 
equipment. In January 1970, a strip for fleldwork, 2 m wide, 50 m long, and ranging 
between 30 and 38 m depth, off the island of Banjole was marked by wooden pegs. 

Fig. 1: Corymorpha nutans. Life stages of the polyp, a young polyp; b adult poIyp; c disinte- 
grating polyp 

The polyps which occurred in this area were marked in three different ways so as 
to facilitate recovery. Five polyps were identified by applying rings of stainless steel 
wire; such marking could be done without disturbance. Five others were dug up and 
put into stainless steel wire baskets which were immediately re-inserted into the sub- 
strate. Another 5 polyps were implanted in glass dishes in the same way. The experi- 
ments were &e&ed daily during the first week afeer the marking, later monthly or 
bi-monthly. When the polyps had disappeared from the surface of the substrate at 
the end of May, two samples were taken from each type of marking and examined in 
the laboratory. The marked pieces of substrate which reraained in the field were 
che&ed again in spring, 1971, and examined in the laboratory at the end of May. 

For all histological examinations the hydrozoans were fixed with Bouin's fluid 
or sublimate solution, and the sections were stained in haematoxyline-eosin. 

For laboratory experiments, the polyps were implanted in glass dishes and kept 
in aerated and filtered aquaria at 10 ° C. Food consisted of brine shrimp larvae. Two 
weeks later, aider the disappearance of the polyps, the parts remaining in the sub- 
strate were examined histologically. 
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RESULTS 

The experiments conducted in the field and in the laboratory yielded the same 
results. At first the polyps grew a little in size while continuously producing medusae. 
When nearly all medusae had been set free, most of the aboral tentacles were cast off 
at their base. Ai%r reduction of the oral tentacles, the proboscis began to shrink. At 
this stage the remaining aboral tentacles were cast off, whereupon the hydranth 
disintegrated. As soon as this process reached the stem, its distal end was closed by the 
stem ectoderm. In the course of a week, the stem, beginning with the distal end, shrank 
until it disappeared in the substrate. 

Fig. 2: Corymorpha nutans. Development, regeneration and senescence 

The rest remaining in the substrate consisted only of a bird-nest-like hull of 
periderm which a histological examination showed to be free of cells. Therefore, no 
polyps developed in the following spring from the marked specimen that remained in 
the field. After a year the remaining parts of periderm could not be detected any more 
in the substrate. In two cases, hydranths regenerated from the stem a~er their dis- 
integration in the laboratory, and on several occasions the regeneration took place in 
specimens found in the field without hydranth. Regeneration proceeded the same way 
as in Corymorpha palma (Tor.R~Y 1910) and in decapitated polyps of Corymorpha 
nutans. At 10 ° C, regeneration took 3 to 4 days (development of styloblast buds). 
The regeneration begins with a ball-like swelling of the distal stem portion. At the base 
of this swelling, buds of the aboral tentacles can be distinguished near the longitudinal 
channels a~er one day. The swelling then usually becomes cone shaped at the distal 
end and reveals the first oral tentacle buds aflcer a further day. When the aboral 
tentacles reach 5 to 10 mm in length, a row of styloblasts develops between them and 
the oral tentacles. The styloblasts begin branching in the course of a further week, but 
do not develop medusae in the laboratory. The hydranth stops growing a~er having 
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reached half of its former diameter and disintegrates alter a few weeks in the same 
way as fully developed polyps. 

DISCUSSION 

The results of this investigation show clearly that the polyp of Corymorpha 
nutans has a maximal life span of one season, not considering the period of rest in the 
gastrula stage. The stages of regeneration found in the field, therefore, are not stages 
of upgrowth from a storage bud, but originate from injured polyps or from senile, 
disintegrating hydranths. The cause of the mechanical injuries remains unknown, but 
feeding of fishes or crustaceans (e.g. Maia squinado) on hydranths cannot be excluded. 
Senescence is known from stolonial hydroids (ToT~ 1969) but has not been described 
for Coryrnorpha nutans. Furthermore, it is not yet known whether Corymorpha 
nutans appears periodically in the Adriatic Sea only. According to literature reports, 
the medusa Steenstrupia rubra should occur also periodically in the North Sea, but 
further into the summer because of low water temperatures. One other explanation 
would be that the high water temperatures in the Mediterranean Sea are the only 
reason for the disintegration of the polyps and that in colder seas the polyps are 
perennial. Indications supporting this view are lacking so far. 

A more detailed study of the life cycle of Corymorpha nutans would necessitate 
culturing of the hydrozoans in the laboratory and taking time-lapse pictures in the 
field, in order to close the gaps in documentation. Further biological and histological 
examinations are under way. 

SUMMARY 

I. Only one specimen of Corymorpha nutans SARS has been found in the Mediterra- 
nean Sea near Naples until now. 

2. A greater number of individuals of this species has been recorded from Rovinj, 
Northern Adriatic, since 1969 but only between January and May. 

3. The individuals found measured between 2.5 and 20 cm in height. The hydranth's 
diameter reached a maximum of 20 cm. 

4. The occurrence of big regenerating specimen led to the conclusion that the polyps 
live for several years and grow up annually from a summer resting stage. 

5. Experiments with marked polyps conducted in the field and in the laboratory 
proved that no storage body is formed at the end of the season and that the polyps, 
therefore, live for one season only. 

6. Regeneration of polyps which disintegrate because of senescence takes place in the 
same way as in Coryrnorpha palrna or decapitated polyps. 

7. The reasons for the different stages of regeneration found in the field are discussed, 
and the life cycle of Coryrnorpha nutans in Northern seas considered. 
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