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Abstract. Spermatozoa of Isancistrum subulatae have an ultrastructure with two axonemes of the 9 + 1 type, in parallel with the
nucleus and one mitochondrion. In the released Isancistrum spermatozoa the nucleus and mitochondrion may have a rather circular
cross-section. No cortical microtubules were established. The ultrastructure of the Isancistrum spermatozoa thus corresponds to

sperm pattern 2, according to Justine et al. (1985).

The absence of anchors in the ontogeny of monogene-
ans may indicate a primitive condition, and often primitive
monogeneans parasitise primitive hosts (Bychowsky
1957, Malmberg and Fernholm 1989, Malm-
berg 1990). This applies to the family Acanthocotylidae,
parasitising myxinids and rajids, and also to the genus
Isancistrum (Gyrodactylidae) parasitising squids. In most
gyrodactylid genera (generally parasitising fish), how-
ever, peduncular anchors (Malmberg 1990) develop.
This raises the question, whether Isancistrum represents a
primitive or secondary monogenean condition.

Justine etal. (1985) used the ultrastructure of sper-
matozoa in various families for arranging the Monogenea
phylogenetically in four groups, each characterized by a
sperm pattern. They considered "pattern 1" to be the most
primitive, from which the remaining three were derived
by simplification. In the subgroup of sperm pattern 2, they
included the families Udonellidae, Gyrodactylidae and
lagotrematidae. The sperm pattern of the Gyrodactylidae
was based on Kritsky’s (1976) description of the
ultrastructure of the spermatozoa and spermiogenesis of
Gyrodactylus eucaliae Tkezaki et Hoffman, 1957. In this
paper, the sperm pattern of a second gyrodactylid, Isanci-
strum subulatae Llewellyn, 1984, is presented.

MATERIALS AND METHODS

The material emanates from specimens of Isancistrum subu-
latae Llewellyn, 1984, infesting the squid Alloteuthis subulata.
The squid specimens were trawled off the shore of Whitesand
Bay, Plymouth on July 26, 1974 and then kept in an aquarium
for two days, when a number of squid arms with live specimens
of I. subulatae were fixed in glutaraldehyde. Until preparation
for TEM (April 1991), the material was stored in the fixative at
room temperature.

Specimens of 1. subulatae were detached from the squid arms,
washed in distilled water, post-fixed for 1 h in a cold 1% solution
of osmium tetroxide, dehydrated in ethanol, embedded in Polar-

bed (Polaron), sectioned, section-stained with uranyl acetate and
lead citrate and examined with a JEOL 100 S electron microsco-

pe.

RESULTS

A cross-sectioned spermatozoon (or late spermatid) of
Isancistrum subulatae can be seen to contain four parallel
structures: an electron-dense nucleus, a moderately
electron-dense mitochondrion and two axonemes (Fig. 1).
The nucleus, at least at this stage, is round in cross-section.
In certain cross-sections a nuclear membrane can be dis-
cerned and likewise the mitochondrial membranes. The
mitochondrion has an elliptic cross-section. The axone-

Fig. 1. Isancistrum subulatae Llewellyn, 1984. Electron micro-
graph of a transverse section of a spermatozoon (or late sperma-
tid). (x 112 000)
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mes are of the kind that is commonly seen in flatworm
spermatozoa: nine microtubular doublets surrounding a
rather prominent central hub. Some fuzzy material is seen
around the four structural cell components.

DISCUSSION

Our investigation shows that the spermatozoa of Isan-
cistrum subulatae Llewellyn, 1984 have two axonemes
and principally the same ultrastructure as Gyrodactylus
eucaliae Tkezaki et Hoffman, 1957 (see Kritsky 1976).
Thus, according to Justine et al. (1985), the spermato-
zoal ultrastructure of Isancistrum conforms to sperm pat-
tern 2. This pattern, however, is found in families as
separate as the Acanthocotylidae (see Malmberg and
Afzelius 1990, Tappenden andKearn 1990), the
Gyrodactylidae, the Udonellidae, the Tagotrematidae, the
Capsalidae and the Dionchidae (see Justine et al.
1985). The families Acanthocotylidae and Gyrodactylidae
are certainly more closely related to each other than to any
of the remaining four families. The early lyrval develop-
ment of the haptor is very similar until the haptor of
acanthocotylids stops developing (Malmberg and
Fernholm 1989, Malmberg 1990) and their larval
haptoral attachment structures (hinged marginal hooks)
are the same. The further development, however, indicates
a distinct evolutionary gap: in the Gyrodactylidae (with
the exception of the genus Isancistrum), peduncular an-
chors develop, which move into the growing haptor (opis-
thaptor), while in the Acanthocotylidae (in front of the
small haptor), a large pseudohaptor develops Malm-
berg and Fernholm 1989). The opisthaptor of Isan-
cistrum may represent an intermediate evolutionary
capacity level Malmberg 1986).
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