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Abstract. The tapeworm Proteocephalus neglectus La Rue, 1911 (Cestoda: Proteocephalidae), a com-
mon trout parasite in Europe, is redescribed on the basis of type specimens, comparative material from
two different hosts (Salmo trutta m. fario and Oncorhynchus mykiss) and several geographical regions
as well as on the literary data. The lectotype of this species is designated and the problem of the validity
of Proteocephalus species parasitizing salmonid fish is briefly discussed.

The tapeworms of the genus Proteocephalus Weinland, 1858, are common and
widely distributed parasites of freshwater fish, including salmonids. One of the
commonest species, Proteocephalus neglectus, parasitizing mainly trout, was ori-
ginally described by La Rue (1911) on the basis of specimens found in brown
trout (Salmo trutta m. fario L.) from Switzerland. P. neglectus currently occurs in
many European countries, mainly in those where rainbow trout (Oncorhynchus
mykiss (Walbaum)) is reared in cage cultures: Russia, Germany, Denmark, Czecho-
slovakia, Great Britain, Yugoslavia, Italy (Freze 1965, Priemer 1980, From
and Herlyck 1981, Moravec 1982, Chubb et al. 1987, Ghittino 1987,
Scholz 1989). In addition to that there are several records of P neglectus in
Asia (Freze 1965, Dubinina 1987, Scholz and Ergens 1990).

The identification of proteocephalids and their mutual differentiation have been
based mostly on slight differences in their morphology. However, current studies
indicate that morphological criteria used are much more variable in individual
taxa than it was previously thought to exist (Ieshko and Anikieva 1980,
Anikieva et al. 1983, Anikieva 1991, Hanzelova and Spakulova 1992).
These data, therefore, raised problem of the validity of individual Proteocephalus
species, including those parasitizing salmonid fish. The clarification of the current-
ly rather confused situation in the taxonomy of this tapeworm group requires,
among others, a thorough biometrical and morphometrical evaluation of indi-
vidual taxa.
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Consequently, the redescription of one of these species, P. neglectus, is given in
the present paper; its lectotype is also designated and described herein.

MATERIALS AND METHODS

The following material was evaluated in the present study:
1) P. neglectus syntypes: two pieces of the strobila without scolices from “Forelle — Trutta fario”

(= Salmo trutta m. fario) found in Switzerland and designated by F. Zschokke as “Taenia longicol-
Jis Rud.”. Both mounts originating from Prof. H. B. Ward’s collection (types No0.09.10, Files No.
M 756,C 456-7,8) are deposited in U.S. National Museum, USDA, Agricultural Research Service,

Beltsville, Maryland, USA (Cat.No. 49 850); _
2) four specimens from Salmo fario (= Salmo trutta m. fario), Mbtiers near Neuchdtel, Switzerland;

28. 5. 1985; deposited in Muséum d’Histoire Naturelle, Geneva (Cat.No. 985/574, C 1 6/82—88).
3) two specimens from Salmo trutta m. fario, the Kamenice river, North Bohemia, Czechoslova-

kia; XL 1978 and VII. 1979 (see Moravec 1982);
4) several tens of specimens from Oncorhynchus mykiss, Jesenice water reservoir, West Bohemia,

Czechoslovakia V1. 1974, V1. 1987 (see Scholz 1989);
5) 30 tapeworms from O. mykiss, Dobsina water reservoir, East Slovakia, Czechoslovakia; IX. 1988,

IX. 1989, I1I. 1991 (see Hanzelova and Spakulova 1992);
6) 13 tapeworms from O. mykiss, TéSenov fish farm, South Moravia, Czechoslovakia; 4. 11. 1991.

7) tapeworms from O. mykiss, erroneously identified as P. percae (Miiller, 1780), a fish farm near

Viborg, Denmark; X. 1980 (see From and Herlyck 1981).
Morphological characteristics measured are the same as were described by Hanzelova and

Spakulova (1992). Three additional indices were used: LMS/WMS (the ratio of mature segment
length to width), LGS/WGS (the ratio of gravid segment length to width) and DPCS/LCS (the ratio of
the distal part of cirrus sac length to its total length). Distal part means the length of cirrus sac from
the genital atrium to the external margin of vitelline follicles. All measurements are in wm unless

otherwise stated.

RESULTS

The measurements of P, neglectus lectotype, the reference specimens studied as
well as literary data are given in Table 1. The evaluation of the syntypes revealed
that permanent mount labelled File No. C 4567 undoubtedly served to La Rue for
the description of P. neglectus (compare Fig. 81; La Rue (1914)). We desig-
nated this slide as lectotype (Figs. 1 B, C). The other mount, designated as paralec-
totype (File No. C 456—8), represents only a fragment of the strobila in a very poor
condition (Fig. 1 A). The examination of the lectotype showed several discrepancies
between La Rue’s description (La Rue 1911, 1914) and our observations (see
Table 1).

The biometrical variability of P. neglectus from the different hosts and regions is
considerable in many morphological characteristics. The present data also indicate
that measurements of P. neglectus overlap ranges given for this species in identifica-
tion keys (La Rue 1911, 1914, Freze 1965, Dubinina 1987). Taking into con-
sideration this fact, the species P. neglectus is redescribed. (The data summarized
in Table 1 provided a basis for the redescription; the measurements of the lectotype

in parentheses).
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Table 1. Biometrical characteristics of Proteocephalus neglectus La Rue, 1911
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Proteocephalus neglectus La Rue, 1911 Fig. 1; Table 1

Body length up to 250 mm, maximum width 2 mm (0.84 mm). S'cole_x semi-
spherical or spherical, 159-411 wide. Four suckers, measuring 57-146 in diameter,
situated laterally or anterolaterally. DS/WS 0.22-0.51. Apical organ well Qe-
veloped, 30-87 in diameter. DAO/DS 0.33-0.90. Neck slightly developed or in-
distinct, 135-433 wide. Body with evident segmentation. Size of mature segments
0.14-1.49 x 0.35-1.41 mm, LMS/WMS 0.30-2.37, that of gravid segments

Fig. 1. Proteocephalus neglectus La Rue, 1911 - lectotype (B, C), paralectotype (A). .A,C - fragrr.le.nts
of strobila with gravid segments; B — cirrus sac. Two anterior segments rolled back without any visible

internal structures are omitted in the lectotype (C). Scale bar in millimetres (mm).
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0.22-1.60x 0.31-1.58 mm  (0.48—0.57 x 0.81-0.84 mm). LGS/WGS 0.23-2.43
(0.59-0.64). Testes nearly spherical, 30~124 (53—77) in diameter, lying in one or two
(one) layers in medular parenchyma. Testis number 29-99 (78 and 88), mostly
about 60. Cirrus sac elongated, rather variable in shape: with narrower distal part
or tapering in proximal part, measuring 148—390 x 46—130 (178-243 x 77-84).
Cirrus sac composed of two unequal part, overlaping one another (Fig. 1 B).
Indices: LCS/WCS 2.08-5.50 (2.31-2.89), DPCS/LCS 0.15-0.44 (0.33-0.44), LCS/
WMS 0.18-0.52 (0.22-0.30). (Cirrus somewhat protruded, bluntly ended). Position
of cirrus sac alternating irregularly. Ovary bilobed, its total length 200-1210
(577-606); size of ovarian lobes 93-432 x 50-327 (273-290 x 76-96). Width of
ovarian isthmus 12-104 (26). Vitelline follicles forming two laterally situated lon-
gitudinal bands. Vagina without visible pars copulathrix vaginae and coils, avoiding
or crossing cirrus sac in its course, opening anterior to cirrus sac opening. In distal
part, vagina provided with well developed oval sphincter 18—68 (39-45) in dia-
meter. Uterus forming 8-22 (8—12) lateral branches altogether, 4—11 (4-6) on each
side. Eggs of typical appearance, with external transparent envelope; diameter of
oncosphere 18-35 (24-28).

DISCUSSION

Proteocephalus neglectus was erected and briefly described by La Ruein 1911. In
this paper, it was differentiated only from P longicollis Linstow on the basis of
unspecified differences in genital organs. Three years later, the same author (La
Rue 1914) gave much more detailed description supplemented by two line
drawings of P. neglectus and specified type host (“Forelle-Trutta fario”). He also
speculated about probable type locality (Geneva or Luzern lakes in Switzerland)
and designated type specimens (No. 09.10).

The evaluation of P. neglectus syntypes revealed differences between the original
description (La Rue 1911, 1914) and present data in the following morphologi-
cal characteristics: 1) number of testes (78 and 88 in lectotype whilst 75 and 76 in
La Rue’s description); 2) number of uterine branches (4-6 and 7-9 on each side,

_respectively); 3) diameter of vaginal sphincter (39-45 pm and only 16 um, respec-

tively; 4) course of the distal part of vagina (it completely avoids cirrus sac in the
lectotype whilst La Rue (1914) stated: “Normally in its course the vagina is
slightly bowed posteriad across the middle or in the inner end of the cirrus-pouch™)
(see Table 1, Figs. 1B, C).

In addition to the above-mentioned discrepancies, statements of La Rue
'( 1914) “When the cirrus is partly protruded the cirrus-pouch is constricted near its
Inner end (Fig. 81). It is also reduced in length, measuring in various states of
contraction 0.185-0.190 — 0.220—0.265 mm by a maximum breadth of about
070.80 mm. In a single proglotid the cirrus pouch was in normal condition. This is
delineated (Fig. 82). This cirrus-pouch measures 0.390 mm long” seem to be
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doubtful or even erroneous. In our opinion, cirrus sacs in the lectotype are without
any contractions or deformations and they correspond in their shape and size to
those described by many authors who studied the morphology of P. neglectus
(Freze 1965, Dubinina 1987, Scholz 1989, Hanzelova and Spakulova
1992). Besides that, the length of 0.390 mm seems to be rather large for P. neglectus
cirrus sac.

The present morphological study of P. neglectus based on the examination of the
types and reference specimens coming from different fish hosts and geographical
regions also revealed considerable biometrical and morphological variability of
P. neglectus. The study, together with literary data, also enabled to supplement the
species diagnosis of this tapeworm. It is clear from this diagnosis that mutual
differentiation of P. neglectus and some other Proteocephalus species parasitizing
salmonid and coregonid fish seems to be rather difficult, if at all possible.

In his monographs, Freze (1965) listed as much as 14 Proteocephalus species
found in salmonid and coregonid fish. They are as follows: P. arcticus Cooper, 1921,
P. parallacticus McLulich, 1943, P. primaverus Neiland, 1952, P. pusillus Ward, 1910,
P salmonidicola Alexander, 1951, P. salmonis-umblae (Zschokke, 1884), and F. tu-
midocollis Wagner, 1953 from salmonids (fish genera Salmo, Oncorhynchus and
Salvelinus), and P. coregoni Wardle, 1932, P. exiguus La Rue, 1911, P. fallax 1.a Rue,
1911, P, laruei Faust, 1919, P. longicollis (Zeder, 1800), P. pollanicola Gresson, 1952,
and P. wickliffi Hunter et Bangham, 1933 from coregonids. The slight morphologi-
cal differences between the most of the above species and P. neglectus clearly cast
doubts on the validity of many these taxa. Their conspecificity appears to be rather
probable.

For example, the species P. tumidocollis, described by Wagner in 1953 from Salmo
gairdneri (= Oncorhynchus mykiss) in North America and P. neglectus are mor-
phologically nearly identical (compare the description made by Wagner (1953)
with the present data). However, the synonymization of these two species is not
possible without a re-examination of P. tumidocollis types and their comparison
with P. neglectus.

The above-mentioned assumption about -the probable conspecificity of many
taxa from the genus Proteocephalus parasitic in salmonid and coregonid fish is
supported by results of comprehensive studies about the morphology of pro-
teocephalids made by other authors (Ieshko and Anikieva 1980, Anikieva et
al. 1983, Anikieva 1991, Hanzelova and Spakulova 1992).
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