
Unique Envelope of a Jellyfish Ovum: 

The Armed Egg 
Abstract. The eggs of Bougainvillia multitentaculata are spawned with an en- 

velope consisting of a single layer of cnidocytes. The cnidocytes are surficial on 
eggs, cleavage stages, and young blastulae. During gastrulation, the cnidocytes 
are gradually incorporated into the ectoderm and become an integral part of the 
planula. 

Most eggs are enveloped by coats 
which vary in origin, strength, and 
morphological complexity. Eggs of hy- 
dromedusae usually appear naked; at 
best, a thin jelly layer surrounds them. 
The eggs of the anthomedusa Bougain- 
villia multitentaculata, however, have 
a layer of maternal cnidocytes (Figs. 1 
and 3). Eggs of a. large number of 
medusae found in the waters of the Pa- 
cific off the shores of Washington were 
examined subsequently, and no other 
was found to carry cnidocytes. A 

survey of the literature failed to disclose 
a report of similar findings. 

Free-swimming medusae of B. multi- 
tentaculata were collected in May and 
June off the floats at the Friday Harbor 
Laboratories, University of Washing- 
ton. The medusae spawn twice daily; 
in the evening and in the morning. The 

eggs were observed by phase-contrast 

microscopy. The entire egg is sur- 
rounded by a continuous single layer 
of cnidocytes (Figs. 1 and 3). These ap- 
pear to be in close contact with the egg 
surface and are embedded in a barely 
detectable jelly layer 30 to 50 , thick. 
The density of cnidocytes seems to be 
uniform over the entire egg surface, 
approximately 18 per 100 IA2. When 
the seawater is acidified with acetic 
acid, the nematocysts are discharged 
and their filament is extruded (Fig. 2). 
During activation a large number of the 
cnidocytes separate from the ovum; if 
the eggs are then agitated, the cnidocytes 
fall off and the eggs become naked. 
The fertilizing and supernumerary 
spermatozoa in the eggs' environment 
and the fertilization reaction fail to 
trigger the nematocysts. A variety of 

agents, such as ethylenediaminetetra- 
acetate, glutathione, and electric stim- 

ulation, also failed to initiate this re- 
action. 

The eggs of B. multitentaculata re- 
main covered with cnidocytes during 
cleavage. They demonstrate a "heart- 
shaped" or unilateral cleavage (1) typi- 
cal for eggs of cnideria. During initial 

phases of cytokinesis, cnidocytes follow 
the infolding cell membrane, but no 

cnidocytes were detected at the depth 
of the furrow; after completion of 

cleavage, cnidocytes were seen only on 
the external cell surfaces. In young 
blastulae, the location of cnidocytes 
remains surficial (Fig. 4), and they 
separate cleanly from the blastulae 
after the nematocysts have been trig- 
gered. The layer of cnidocytes does not 
interfere with flagellar development and 

activity. In late blastulae and gastrulae, 
the cnidocytes seem to become more 

firmly associated with the embryo and 
become positioned between the dividing 
ectodermal cells, which are now much 
smaller in size. In planulae, the cni- 

docytes no longer protrude from the 
ectoderm (Fig. 5). Sections prepared 
from planulae fixed in glutaraldehyde 
and osmium and embedded in epoxy 
(Fig. 6) disclose that the cnidocytes 
have been incorporated histologically 

Fig . 1. Bougainvillia multitentaculata egg with an envelope of cnidocytes (X 270). Fig. 2. Discharged nematocysts (X 270). 
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into the ectodermal layer. The ovoid 
cnidocytes are nested between slender, 
very tall, columnar cells abutting the 
thin mesoglea. A cnidocil projects from 
the free surface of the cnidocytes. 
When the nematocysts are triggered 
artificially only a few cnidocytes sepa- 
rate from the planula, demonstrating 

further their more intimate association 
with their neighboring cells. 

In contrast to eggs and cleavage 
stages in planulae, cnidocytes become 
differentially distributed. The narrower 
pole which will form the oral portion 
after settling down shows a higher 
density than any other segment. 

Fig. 3. Surface view of an egg with unreacted nematocysts (X 650). Fig. 4. Surficial 
cnidocytes in young blastulae (X 430). Fig. 5. The rounded wider pole of a B. 
multitentaculata planula is smooth. Cnidocytes have been incorporated into the larval 
ectoderm (X 650). Fig. 6. A sagittal section of a planula fixed in 4 percent glutar- 
aldehyde, postosmicated, and embedded in Epon. The section was stained with 
Richardson's alkaline methylene blue-Azure II stain. The cnidocytes have been 
incorporated among the slender columnar epithelial cells of the ectoderm (X 2050). 
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The behavior of cnidocytes during 
embryonic development of B. multi- 
tentaculata is of great interest because 
the association between germ cells 
and highly specialized maternal somatic 
cells appears to be permanent. The 
superficially located cnidocytes become 
fully integrated into the embryonal 
ectoderm and seem to be compatible 
with it. The cnidocytes are, thus, not 
merely passively carried along as pro- 
tective "equipment." In a few experi- 
ments we attempted to ascertain wheth- 
er the maternal cnidocytes are obliga- 
tory components of normal develop- 
ment. It has been reported that trypsin 
treatment triggered nematocysts in sea 
anemone (2). When eggs, cleavage 
stages, and young blastulae of B. multi- 
tentaculata were treated with trypsin, 
a large number but not all nematocysts 
were discharged. After being returned 
to seawater, the further development of 
such embryos was apparently unaf- 
fected. From the experiments thus far, 
it is not known whether the demon- 
strable cnidocytes at this time are all 
of maternal origin or whether some 
might be newly differentiated as de- 
scribed during normal development of 
a number of coelenterates (3). The 
development of B. multitentaculata is 
apparently not affected when the num- 
ber of cnidocytes is reduced or, possi- 
bly, even if they were eliminated alto- 
gether. 

No information could be found about 
the ecology of Boungainvillia multitenta- 
culita. It is not known which animals 
prey on its eggs and larvae in the 
plankton. The presence of armor, that 
is, nematocysts, would undoubtedly give 
them an improved chance for escaping 
predators and constitute a very ad- 
vantageous adaptive mechanism. 
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