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Triaenophorus procerus n. sp.: A new tapeworm
species or a misinterpretation of some unusual
Triaenophorus nodulosus Pallas, 1781 phenotypic

characteristics?
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Abstract
In 1979 Özcelik described a new Triaenophorus species in Upper Lake Constance and named it
Triaenophorus procerus. During an investigation in 1999 on Triaenophorosis in Upper Lake
Constance 1307 Eurasian perch (Perca fluviatilis L.) and 176 Northern pike (Esox lucius L.) were
investigated (Brinker, 2000). Within this study some T. procerus like plerocercoids were found.
However, thorough investigations strongly suggest that these plerocercoids do not belong to T.
procerus n. sp. but represent T. nodulosus plerocercoids with incompletely developed hooks.

Six species of the genus Triaenophorus are re-
ported (Kupermann, 1973). Three species, T.

meridionalis Kupermann, 1968, T. orientalis

Kupermann, 1968 and T. amurensi

Kupermann, 1968, occur exclusively in the
catchment area of the Amur river
(Kupermann, 1973). T. stizostedionis Miller,
1945 is described only from lakes and streams
in North-America (Miller, 1945; Lawler &
Scott, 1954). T. nodulosus Pallas, 1781 and T.

crassus Forell, 1886 are widely distributed and
occur in Germany (Schäperclaus, 1990). In
Lake Constance solely T. nodulosus appears
(Balling, 1992).

Özcelik (1979) described T. procerus as a new
Triaenophorus species in Upper Lake
Constance based on shape and size of the
hooks of two plerocercoids as reliable deter-
mination characteristics. The hooks of the
other Triaenophorus species are decisive for the
species determination, too (Bykhovskaya-
Pavlovskaya, 1973; Kupermann, 1973; Chubb

et al., 1987). As further typical characteristics
of the investigated T. procerus plerocercoids
Özcelik (1979) mentioned their unusual body
length of 5.2 and 6.3 cm. Additionally, the
cysts had very thin and fragile walls and
showed an unusual size of one third of the
perch liver. The main differentiation charac-
teristic was the width of the basal plate of the
hooks exceeding the maximal range of 190 µm
given for T. nodulosus (Kupermann, 1973) by
31 µm. Özcelik (1979) discovered only two
plerocercoids showing these characteristics
and was not able to find further larval forms
or an adult worm of this new species. The fi-
nal host of T. procerus was accordingly un-
known.

Although Özcelik’s description did not follow
the standard rules for the description of a new
species (Krauss, 1970) T. procerus was men-
tioned by different authors (Schoettler, 1984;
Özcelik & Deufel, 1989; Balling, 1992;
Dieterich, 1998). Dieterich (1998) reported a
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new finding of a plerocercoid of T. procerus in
Lake Constance. Bauer (1984, cited by
Schoettler, 1984) doubted the existence of T.

procerus in general.

From February to November 1999 1307 Eura-
sian perch (Perca fluviatilis L.) and 176 North-
ern pike (Esox lucius L.) were examined for
infection with T. nodulosus (Brinker, 2000).
Cysts and free worms were separated from
the livers and species was determined by light
microscopy (magn. 100x, 200x, 400x) accord-
ing to Bykhovskaya-Pavlovskaya (1973) and
Chubb et al. (1987). During the investigation
some cestodes were discovered in perch liv-
ers which showed the determination charac-
teristics given by Özcelik (1979) for T. procerus

(Fig. 1A). However, the existence of the spe-
cies T. procerus became questionable for two
reasons:

i) Many plerocercoids were found with typi-
cal hooks of T. nodulosus (Fig. 1B) but reveal-
ing body length and size as well as form of
encapsulation as mentioned by Özcelik (1979)
for T. procerus.

ii) No adult cestodes with the hook-shape of
T. procerus were discovered.

In the following a re-interpretation of the ob-
servations by Özcelik (1979) and Dieterich
(1998) is given:

Figure 2 illustrates the development of T.

nodulosus hooks. Hook formation is initiated
with the development ‘envelopes’ as loci for
scolex hooks formation (Fig. 2, A and B). The
stages D and E during hook development cor-
respond to the hook shape of the so-called T.

procerus (see Fig. 1A). During the last forma-
tion step (E -> F) the characteristic four
denticles of the T. nodulosus scolex hooks are
formed from the basal plate by inserting mus-
cle fibres. If a plerocercoid of T. nodulosus fails
to perform the last formation step it will re-
veal T. procerus like hooks. The dotted lines in
E and F mark the external areas which get lost
during the last step of hook formation. This
finding could easily explain the discrepancy
of the widths between T. nodulosus and T.

procerus basal plates. The metric description
of the plerocercoids and cysts by Özcelik

Figure 1: A) Plerocercoid of T. nodulosus with incomplete developed hooks (arrows); Bar = 325 µm. B)
Plerocercoid of T. nodulosus with complete developed hooks (arrow heads); Bar = 275µm
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(1979) is within the range noted for T.

nodulosus both in the present investigation
and in the literature (Scheuring, 1922;
Kupermann, 1973; Hoffmann et al. 1986).

Antibodies in mammals against helminth are
known to neutralise enzymes of the parasite,
impede larval development and hamper de-
velopment of anatomical structures (Roitt,

1993; Röllinghoff & Rommel, 1994). Numer-
ous investigations have demonstrated the
existence of a wide array of antibodies in
teleosts against fish parasites (Buchmann,
2000). These humoral antibodies are known
to possess  similar functions as mammalian
antibodies (Ellis, 1989). Therefore a possible
explanation for the inhibition of hook devel-
opment of T. nodulosus may be result from the

Figure 2: Formation of scolex hooks in the plerocercoid of T. nodulosus; A – zone of hook growth, B – ‘envelopes’
in which formation of hooks takes place, C – initiation of chitinous plates in an ‘envelope’, D – formation of
the basal plate, E – formation of denticles of the basal plate, F – fully formed hook; arrow heads: refer to
hook shape similar to T. procerus, dotted lines: refer to alteration points in contrast to T. procerus through
completion of hook formation; arrows: refer to muscle fibres, which are involved in the hook shaping
(modified and supplemented according to Kupermann, 1973).
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immune response of the host. The T. procerus

like plerocercoids were surrounded only by a
thin and fragile cyst. Sharp et al. (1989) found
in closely related tapeworms (Diphylloboth-

rium dendriticum Nitz, 1824 and D. ditremum

Creplin, 1825) indications for a decisive role
of intact cysts in the worm-defence against the
humoral host reaction. Regarding the descrip-
tion of the very thin cyst-wall by Özcelik
(1979) and in the present investigation simi-
lar observations were made in T. nodulosus

infected pumpkinseed (Lepomis gibbosus L.) in
Germany (Brinker & Hamers, 2000). It seems
that larvae of T. nodulosus in pumpkinseed are
in a poorer condition than those in perch. The
investigated plerocercoids often showed de-
formed hooks which resembled the hook-
shape of T. procerus.

In conclusion, it is most probable that the de-
scribed specimen of T. procerus were T.

nodulosus plerocercoids with incompletely
developed hooks.

We thank J.C. Chubb and T. Scholz for their
critical comments.
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