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Abstract

With the scanning electron microscope, we observed the gemmule coats of the
Japanese freshwater sponges listed below. Except for one species, Spongilla lacustris, the
gemmule coats of the other species had three distinct layers: the outer gemmular mem-
brane, the pneumatic layer, and the inner gemmular membrane. The gemmule coats of
Spongilla lacustris were of two types. One type consisted of the inner gemmular membrane
alone. The other type was triple-layered as seen in the other species.

The pneumatic layers of the gemmule coats were classified into three large groups by
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the presence or absence of alveoli and reticulate fibers.

In one group the pneumatic layers consisted of many alveoli alone as seen in 3 spe-
cies, i.e., Spongilla lacustris, Ephydatia japonica, and Trochospongilla phillottiana. In the second
group the pneumatic layers consisted of reticulate fibers alone as seenin one species,
i.e., Radiospongilla crateriformis. In the third group the pneumatic layers consisted of many
alveoli and reticulate fibers, as seen in 8 species. The third group was further classified
into two groups by the distribution of the reticulate fibers. In one group, the reticulate
fibers were located near the inner gemmular membrane as seen in 5 species, i.e.,
Trochospongilla phillottiana mimasakensis, Heterorotula multidentata, Radiospongilla cerebellata,
Heteromeyenia stepanowii, and Eunapius fragilis. In the second group, the reticulate fibers were
distributed near the inner gemmular membrane and in the interstices surrounded by alveoli
as seen in 3 species, i.e., Ephydatia fluviatilis, Radiospongilla sendai, and Sanidastra yokotonensis.

In most species, one or more pores were seen on the boundary walls of subspherical or
polyhedric alveoli. In Eunapius fragilis, the individual alveolus was a low hexagonal prism.
Several interconnecting pores of the alveolus were seen on the upper and lower wall, but
not on the side walls.
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Explanation of Figures

Spongilla lacustris ( LINNAEUS )

The pneumatic layer which lies between the inner gemmular membrane and the outer
gemmular membrane consists of many subspherical alveoli. Arrows indicate the pores
which interconnect alveoli. Interstices surrounded by alveoli are homogenous. The
inner gemmular membrane is stratified. X1,300
Ephydatia japonica ( HILGENDORF )

a Gemmoscleres are embedded radially in the pneumatic layer, which consists of many
subspherical alveoli. X 1,300

b A part of the pneumatic layer and the outer gemmular membrane. X 2,600

Trochospongilla phillottina ANNANDALE

a The outer gemmular membrane is very thin ( compare with Figs.1 and 2). x1,300

b A part of the pneumatic layer. An individual alveolus is connected with each neigh-
boring alveolus by one pore. X5,000

Trochospongilla phillottina mimasakensis MASUDA

a Reticulated fibers are seen near the inner gemmular membrane. X1,300

b An enlarged view of Fig.4a showing alveoli, reticulate fibers, and the inner gemmu-
lar membrane. The individual alveoli, which are larger than those of T. phillottina,
are interconnected by pores which are smaller than those of T. phillottina. X 2,600

Ephydatia multidentata ( WELTNER )

a Gemmoscleres are embedded radially in the pneumatic layer. X520

b The outer gemmular membrane is very thin. X1,800

¢ A profile of the pneumatic layer cut tangentially near the inner gemmular membrane.
Several cross sections of gemmoscleres are seen in the reticulate fibers. Arrows indi-
cate traces of the lower rotules of gemmoscleres. X 1,300

Radiospongilla cerebellata ( BOWERBANK )

a Gemmoscleres arising from the reticulate fibers are embedded more or less tangential-
ly in the pneumatic layer, which consists of thin-walled alveoli. X520

b Reticulate thin fibers wrap the lowest portion of the gemmoscleres near the inner
gemmular membrane. X1,300

¢ Several remaining stumps of gemmoscleres stand close together among the thin-
walled alveoli. X 1,300

Heteromeyenia stepanowii ( DYBOWSKY )

a Gemmoscleres are embedded radially in the pneumatic layer, which consists of
polyhedric alveoli. Reticulate fibers are seen near the inner gemmular membrane. X
1,300

b A part of the pneumatic layer and two shafts of gemmoscleres. Many minute pores in
addition to the original interconnecting pore are seen on the walls of the alveoli the
walls are very thin. X 2,600

Ephydatia fluviatilis ( LINNAEUS )

a Gemmoscleres are embedded radially in the pneumatic layer which consists of sub-
spherical and reticulate fibers. Reticulate fibers are particularly abundant near the in-
ner gemmular membrane. X1,300

b Reticulate fibers are seen in the interstices surrounded by alveoli near the outer



C

TREITH - PeRkE R 61

gemmular membrane. X1, 800

A part of the pneumatic layer. Reticulate fibers are seen in the interstices surrounded
by alveoli. X5,000

Fig. 9 Radiospongilla sendai ( SASAKI )

a

d

Several gemmoscleres are embedded more or less radially in the pneumatic coat. X
520

The outer gemmular membrane and the pneumatic layer. The pores which connect
the alveoli are not abundant. X 1,300

A part of the pneumatic layer. Reticulate fibers are seen in the interstices surrounded
by alveoli and on the gemmosclere. X 2,600

Reticulate thin fibers are abundant near the inner gemmular membrane. X5,000

Fig. 10 Sanidastra yokotonensis ( VOLKMER -RIBEIRO et WATANABE)

a

Gemmoscleres are embedded radially in the pneumatic layer, which consists of sub-
spherical alveoli and reticulate fibers. X 520

Reticulate fibers are seen near the inner gemmular membrane and in the interstices
surrounded by alveoli. Smooth area ( middle portion of figure ) is a trace of a gem-

mosclere which was removed. X 2,600

Fig. 11 Eunapius fragilis ( LEIDY )

a

A profile of gemmules cut through micropyles ( Arrows ) vertically. Three gemmules
are invested with a common pneumatic layer. X130

A part of the gemmules coat is cut tangentially. Gemmoscleres are embedded tangen-
tially in two layers, i.e., the outer gemmular membrane and the lower portion of
pneumatic layer. Reticulate fibers are seen in the lowest part of the pneumatic layer.
X 260

The pneumatic layer consists of alveoli arranged in several tiers. X 520

Several pores which interconnect alveoli are seen on the upper and lower wall of in-
dividual alveoli. X 1,600

A part of the pneumatic layer cut tangentially. Most alveoli are surrounded by a hex-

agonal wall. Several pores are seen on the lower wall. X 1,300

Fig. 12 Radiospongilla crateriformis ( PoTTS )

a

Gemmoscleres are embedded more or less radially in the pneumatic coat which con-
sists of reticulate fibers alone. X 520
The reticulate thin fibers are entwined round the gemmoscleres. X 1,300

The reticulate fibers are entwined round the lowest portion of gemmoscleres near the

inner gemmular membrane, X 2,600
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