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NEMATODES PARASITIZING HOSTS OF THE GENUS
ELEUTHERODACTYLUS (AMPHIBIA) FROM CUBA

: Voastimiz BARUS

Received November, 29, 1871

Abstract: First data are given for the nematode fauna of hosts of the genus Eleutherodas.
tylus (Leptodactylidae) from Cuba, A total of 7 species was found: of these 4 (Oswaldncruzia
lenterzeiras, Aplectana cubang sp. n., dplectana sp., Neyraplectana ap.) were adult worma, 3 were
larvae {(Porrecaccum 3p.. Abbreviata sp. and Agamospirura sp.). A description and drawings
are given of the new species 4. cubana sp. n. and a differential diagnosia is added, The paper
contains also data on the morphology and measwurements of 4 other nematode mpecies,

The genus Elewtherodactylus Dumeril et Bibron (Fam. Leptodactylidae) is
the most numerous and most variegated group of amphibians in Cuba.
Buide (1967) recorded a total of 40 species and subspecies of this genus
from Cuba, all of them Cuban endemites. The papers available on Cuban
amphibians (Pérez Vigueras, 1938, 1942, 1955; Walton, 1940, 1941;
Barud and Moravee, 1967; Barus 1972) are concerned only with the
helminth fauna of hosts of the genera Bufo {(Fam. Bufonidae) and Hyla
(Fam. Hylidae). Therefore, we commenced a helminthological study on
6 species and subspecies of the genus Eleutherodactylus, resulting in a list
of nematodes parasitizing members of this genus. This survey containg the
first data on the helminth fauna of the genus Eleutherodactylus from the
Caribean region.

MATERIAL

In the years 1967 and 1968, we examined in post-mortem a total of 78 hosts of the genus
Eleutherodactylus belonging to these species and subspecies: E. plantrostris planirosiris (6 speci-
mens examined}; E. planirosirie goine (8); K. planirosiria ricordii (2); E. cuneatus (46); E. di-
rmidiatus amelasma (9Y; F. eideenae (3) and K. zugi zugi (2). Of these, 30 hosts, i.e. 39.49,, were
infected with helminths of two classes only — Trematodas and Nematoda; members of the
first class were found in § hosts, i.e. 6.5%, of the second class in 27 hosts, i.e. 35.6%,.

We are grateful to Mr. R. Herrera Rodriguez and Mr. Jorge de la Cruz for their assistance
in catching the hosts. Qur thanks are due to Dr. Orlando H. Garrido from the Biological In-
stitute of the Cuban Academy of Sciences in Havana for the exact identification of the hosts.

SYSTEMATIC SURVEY
Fam. Trichostrongylidae
1. Oswaldocruzia lenteixeirai Pérez Vigueras, 1938
Howrta: Eleutherodactylus zugi zugi Schwartz, 1958; E, dimidiatus emelasma Schwartz, 1958;

E. cuneatus (Cope, 1862); E. planirostris planirostris (Cope, 1862) and E, planirostris
goini Schwartz, 1960.
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Location: small mtestine
Loealities. Soroa, Las Cahas, Loma del Cusco (province Pinar del Rig), Mananao (provincs
Havanan}
Of the two E zugr zugs exammed, this species was found m one host (2 nematodes), of the
9 B, duwndiatus amelasmg in 3 (1—4 nematodes per host), of the § E. planwrostris plansrostris
w2 (1 and 2 pematodes) and of the 8 E. planerostriz goine in one (1 nematode).

This species is considered to be an endemite of Cuba and has been re-
cavered from Hyla insulse (viz. Pérez Vigueras, 1938; Barus and Mo-
ravec, 1967) and Bufo peltacephalus fustiger, B. longinasus dunni and B. fa-
ladai (viz. Barus. 1972) Our finding of O. lenteixeirai in hosts of the genus
Eleutherodactylus is a first record. Interesting data were obtained from a com-
parative study of this species from the hosts under consideration. In spite
of the fact that no morphological differences were observed in nematodes
from different hosts, the body measurements of the nematodes in our ma-
terial from hosts of the genus Eleutherodactylus were distinctly smaller. This
was most marked in the spicule length which in nematodes from H. insulse
measured 0.144—0.179 mm, in those from Bufo 0124 —0.182 mm, but in
nematodes from hosts of the genus Eleutherodactylus only 0,087—0.133 mm.
We assume that the original hosts of 0. lenteizeirai were species of the genus
Bufo and Hyla, which had come to Cuba from North and Central America.
The transition from these hosts to the new hosts of the genus Eleutherodac-
iylus (Fam. Leptodactylidae) which are evidently of South and Central
American origin, is accompanied by a decrease of body measurements (under
the influence of the space factor). At present. however, we are unable to
ascribe any taxonomic importance to these differences.

Fam. Heterocheilidae
2. Porrocaecum sp. — larvae

Hoszts: Eleutherodactylus dimidiatus amel g Schwartz, 1958; E. cuneatua (Cope, 1862),
Location: mn cysts in the stomach wall
Localities: Scros {province Pmmar del Rio); Marianao (province Havana).

Qf the 9 E. dunediasius amelasma examimed, larvae were found in one host (3 nemathodes);
of the 46 &. cuneatus, 2 were postive (one nematode per host).

The morphology and measurements of these larvae are consistent with
those of larvae of the genus Porrocaecum from Bufo taladai (province Orien-
te, locality La Vuelta) recovered and described by Barus (1972). The am-
phibians under consideration are the reservoir hosts of these larvae.

Fam. Physalopteridae
3. Abbreviata sp. — larvae (Fig. 1A, B)

Hosat: Eleutherodactylus cuneatus (Cope, 1862),
Location. i cysts in the stomach wall
Loecality: Botanical garden in Havana (province Havana).

One of the 46 F cuncaius examined one was posttive (1 larva).

Barud (1972) found nematode larvae of the family Physalopteridae in
frogs of the genus Bufo in Cuba; Freitas and Ibanez (1865) in Brasil.
The larva recovered from E. cuneatus differs from those found by these
authors in the smaller body measurements. Since an exact determination
of the larva was not possible, a description is added: Larva of reddish colour,
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cuticle with distinet transverse striativn, Mouth with two rounded lips and
a terminal tooth; a pair of papillae on each lip. Length of body 1.82 mm,
width at oesophagus ending 0.12 mm. Muscular oesophagus 0.25 mm long,
maximum width 0.022 mm. glandular oesophagus 0.73 mm long, width
0.073 mm. Nerve ring at 0.11 mm from anterior body end, excretory pore

005 mm
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Fig. 1. Abbremata sp. — larvas from Elewtherodactylus cunearus (4, B); Agamospirura sp. —
arvag from K. planwrostris ricordw (C, D, E). A — antenor extremity (latersl view), B — larva
{general view); O — anteror extrenuty (dorsal view); D — anterior extremity (lateral view);
E — posterior extrerity (lateral view).

at 0.153 mm. Intestine, a straight tube, terminates in the rectum. which con-
taing a group of rectal cells. Posterior end rounded. Anus at 0.080 mm from

posterior end of body. _
Fam. Spiruridae
4. Agamospirura sp. — larvae (Fig 1C, D, E)
Hosts: Eleutherodactylus plonrostris racordin (Dumenl et Bibron, 1841), E. cuneatus (Cope,
1862),
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Location: in cyets in the stomach wall
Locality: Boroa (provinee Pinar de Rio).

One of the two E. plantrostris ricordii was positive (2 larvae); two of the 46 E, cuneafus exam-
ined were positive (4—6 larvae).

Amphibians and reptiles are relatively frequent reservoir hosts of the in-
fective larvae of nematodes of the suborder Spirurata (Moravec, 1963;
Sarpilo, 1964). Larval stages of this suborder with an indistinet taxonomie
position, are generally assigned to the genus Agamospirura Railliet et Henry,
1913. Also our larvae have been assigned to this genus and their description
is added: Larval body wyellowish, cuticle with fine transverse striation.
Mouth terminal, lips indistinct. Six cephalic papillae present. Anterior oeso-
phageal portion (length 0.058 mm) has a sclerotized inner lining. Overall
fength of muscular oesophagus 0.30—0.34 mm, of glandular vesophagus
.80 —0.87 mm. Nerve ring at 0.12—0.14 mm from the anterior body end,
excretory pore at 0.18 mm, cervical papillae at 0.16—0.17 mm. Length of
cervical papillag 0.003 mm. QOverall length of larval body 2.48 —2.70 mm,
width at oesophageal termination 0.10—0.11 mm. Intestine tubular, straight,
ending in the rectum, which contain a group of rectal cells. Anus at 0.13 to
0.15 mm from posterior end of body, terminating in a short rounded ex-
fension with small indistinet papillae.

Fam. Cosmocercidae
5. Aplectana cubana sp. n. (Fig. 2)

Hosts: Bleutherodactylus dimidiatus amelasma Schwartz, 1958 (the typical host); E. cuneatus
{Cope, 1862); E. zugt zugi Schwartz, 1958,

Location: large mtestine

Localities: Soron and Loma del Cusco (province Pinar del Rio).

Of the 9 E. dimidiatus amel examined the nematode speries was found in one host
(3 fernales); of the 46 E. cunentus, one was positive (1 female); it waa present also in the two
E. sugi zuge examined (one female in each host),

Description of females: Nematodes of white colour, cuticle with
a feeble till indistinet transverse striation. Anterior end of body obtuse.
Mouth with 3 small lips (one dorsal, two lateroventral), with 6 papillae on
the inner circle, The base of the dorsal lip bears an additional pair of double
papillae, each lateroventral lip one double papilla and one single papilla.
Qesophagus divided into an anterior portion (pharynx), a corpus, the neck
of the oesophagus and the bulb with the valvular apparatus. Anterior
portion of pharynx terminating in three lobes with a pseidochitinized sup-
port on each lobe. The peaks of these supports penetrate the oral cavity
with their sharp points and appear like teeth. Lateral alae start at 0.25 to
0.30 mm bhelow the bulb and terminate at the beginning of the proximal
third of the body length. Width of their central portion 0.022 mm. Cervical
papillae not visible.

Overall length of the body 5.14—7.02 mm, maximum width 0.37 to
0.46 mm. Overall oesophagus length 0.44—0.53 mm, width of bulb 0.11 to
0.13 mm. Nerve ring at 0.16—0.24 mm from anterior body end, excretory
pore at 0.30—0.50 mm (gituated at the level of either the anterior or pos-
terior margin of the bulb). Vulva narrowly slit-shaped, with unelevated
rounded margins, at 2.40—3.12 mm from anterior end of body. Genital
apparatus of the females didelphic, prodelphic; eggs numerous with thin,
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smooth walls and a coiled larva inside. Size of eggs 0.109—0.118 mm X
X 0.065—0.080 mm. The presence of free larvae in the posterior portion of
the uterus indicates that this form is viviparous. Larvae (.29 0.31 mm
fong, maximum width 0.046--0.048 mm. Anterior end of body obtuse. Oral
pore terminal, surrounded by three small lips. Larval body filled with gran-
ules and nontranslucent. Posterior end conically attenuated terminating in
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Fig. 2. Aplectana eubana sp. n. from Eleutherod:

amels A — anterior ex-

tremity of the femnale (lateral view); B — anterior exiremity (apical view); C — anterior ex-
tremity (detailled view); D — larva; E — posterior extremity (lateral view); F — vulva ares

{lateral view).
a tail with a rounded peak. Anus of the adult females at 0.40—0.44 mm

from posterior body end.
185



Discussion: As regards the fact that only female worms were found,
the generic assignment is provisional. In morphology and measwurements,
however, 4. cubana sp. n. differs distincily from the remaining species of
the genus Cosmocerca Diesing, 1861, dplectana Railliet et Henry, 1916 and
Neyraplectana Ballesteros Marques, 1945, Although several signs are similar
to those of species of the family Oxyascarididae (genus Preroxyascaris Frei-
tas, 1958), the shape of the oesophagus justified the assignment of this
species to the family Cosmocercidae.

The only similar species of the genus Cosmocerca is €. parva Travassos,
1925. A. cubana sp. n. differs from this species in the smaller distance of the
anus from the end of the tail, in the shape of the tail and in the smaller
size of the bulb. Closely related species of the genus Aplectane are these:
A. hoffmeni Bravo-Hollis, 1943; A. longicaudate Walton, 1929; A. lopesi
Silva, 1954; A. membranosa (Schneider, 1866) and A. mericana (Caballero,
1933). With the exception of the species A. lopesi, 4. cubgna sp. n. differs
from the remaining species in the shape of the tail. In addition, iv differs
from A hoffmani in the distance of the anus and vulva and in the length
of the oesophagus; from A longicaudats in the presence of teeth in the
huceal cavity, in the location of the vulva and in that it is viviparous; from
A lopesi in the position and length of the lateral alae and in all body
measurements; from 4. membranosa and 4. mexicanae in the larger measure-
ments of all morphological signs. From the species of the genus Neyraplec-
tana, 4. cubana sp. n. differs in the shape of the tail, in larger measurements
of the eggs and in a different site of commencement and length of the lateral
alae. Moreover, 4. cubana sp. n. is the first recorded taxon of the family
Cosmocercidae parasitizing hosts of the genus Eleutherodactylus.

The material of A cubona sp. n. is deposited in the collection of the In-
stitute of Parasitology, Czechoslovak Academy of Sciences, Prague (5 fe-
males) and in the collection of the Humboldt Museum in Berlin (one female)

6. Aplectana sp. (Fig. 3)

Hosts: Eleutherodactylus dimidiatus amelasma Schwartz, 1958; E. cuneatus (Cope, 1862) and
E. eileenne Dunn, 1926.
Logcation: large integbine
Localities: Soroa (provincs Pinir del Rio); Botanical garden in Havana and Marianao
{province Havana).
The species was found in two of the 9 examined E. dimidiatus amelasma (1 and 9 femalea),
in 6 of the 46 E. cuneaéus {1 —4 worms per host); in one of the 3 E. sileenae examined (1 femals).

These nematodes are morphologically, and that particularly in the shape
of the oral elements, close to the species A. itzocanensis Bravo-Hollis, 1943
and 4. hoffmani Bravo-Hollis, 1943 and 4. longiceudata Walton, 1929,
This applies also to their measurements. In the ahsence of male worms it
is, therefore, impossible to establish their exact taxonomic position. We are
adding a description of the females in our material: Nematode of opaque
colour, euticle with fine transverse striation. Mouth surrounded by three
lips (one dorsal, two lateroventral). The dorsal lip bears two double papillae
which are noticeably elevated, each lateroventral lip one double papilla and
one single papilla. The upper portion of the pharynx has a sclerotized sup-
port entering the buccal cavity with its rounded peaks as distinct teeth.
The lateral alae separate from the anterior end of body at 0.10—0.12 mm
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and extend down to the base of the tail. Maximum width of the alae 0.020
to 0.025 mm. Length of body 2.82—3.90 mm, width at vulva level 0.24 to
0.36 mm. Overall length of oesophagus 0.40—0.50 mm, width of bulb 0.087
to 0.10 mm. The bulb contains the valvular apparatus. Pharynx 0.086 to
0.040 mm long. Nerve ring at 0.18—0.19 mm from anterior end of body,
excretory pore at 0.24--0.35 mm. Vulva transversely slit-shaped with

Fig. 3. dplectana sp. from Bleutheroductylus cuneatus. A — anterior extremitly of the female
(lateral view); B — anterior extremity of the female (lateral view); C — anterior extremity
{detailed view); D — vulva area (lateral view); E — posterior extremity {lateral view}.

rounded, moderately elevated margins. Genital apparatus didelphic, prod=
elphic. Bggs 0.065—0.073 mm X 0.040—0.043 mm. Inside the mature eggs
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8 coiled larva. Posterior extremity terminating in a sharply po:nted tail.
Anus at 0.24—0 33 mm from tip of tail.

-

i Neyraplectana sp.

Hosts: Eleutherodactylus cuneatus (Cope, 18682); E. dimidsat ! Schwartz, 1958;
E. eileenae Dunn, 1926.

Location: large intestine

Localities: Soroaand Las Cahas (province Pinar de Rin).

The nematode species was found in 3 of the 46 K. cuneatus examined {1 —4 nematodes per
host}; in 1 of the 9 E. dimidiatus amelaema examined (4 nematodes); in 1 of the 3 E. cileenae
examined (1 nematode).

Since we found only females it was impossible to determine their exact
taxonomic position. Baru§ (1972) found specimens of analogous morphology
and measurements in hosts of the genus Bufo (B. peltacephalus fustiger and
B. longinasus dunni) from the localities Las Canas {province Pinar del Rio)
and La Mariposa (province Las Villas).
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Laboratory of Lchthyology, Zoological Institute, Charles Univeraity, Pragus

ON THE SYSTEMATICS OF THE RUDD, SCARDINIUS
ERYTHROPHTHALMUS (LINNAEUS, 1758) (OSTEICHTHYES:
CYPRINIDAE) FROM BOHEMIA

Kaptieust CHITRAVADIVELDU

Received November 25, 1971

Abstraet: Morphometrie and meristic characters of Seardinius erythrophthalmus (L.) have
been studiad using 50 specimens from the Elbe river backwater, Velkd Arazimova and the
results have been compared with those of Viadykov (1831), Oliva (1952), Banarescu
(1964) and Zukov (1963).

Although the rudd, Secardinius erythrophthalmus (L.) belongs to the most
common fishes of Central Europe. the data concerning the systematics of
the species are not sufficient. Vladykov (1931) had studied the specimens
from the drainage of Tisza while Oliva (1952) had utilised the specimens
from the drainage of Labe.

Author is thankful to Asst. Prof. Dr. 0. Oliva for suggesting the problem
for study and critical reading of the manuscript,

MATERIALS AND METHODS

Fifty specimens of Scardinius erythrophthalmus (L.) collected in September, 1971 from the
Elbe river backwater, Velkd Arazimova near Celékovice, in middle Bohemia, lying in the in-
undation area were used in this investigation. Messurements were made according to the
schemes of Vladykov (1931), Berg (1949) and Oliva (1952), and the results are compared
with the date available in literature.

DESCRIPTION AND COMPARATIVE REMARKS

The morphometric and the meristic characters are given in the table 1.
The shape of the fish and colouration are the same as those described by
Vladykov (1931), Berg (1949} and Oliva (1952).

When the results of the present investigation are compared with the data
of other authors (Vladykov, 1931; Oliva, 1852; Banarescu, 1964 and
Zukov, 1965) it can be seen that the length of head, depth of dorsal fin
and anal, fin and diameter of the eye have the highest values. The body
depth, caudal peduncle length and number of scales in the lateral line are
the lowest, except those given by Banarescu {l.c.). Banarescu had not
given the averages. (See table.)

169




Table 1. Morphometric and meristic

Authority Author Viadykov, 1031 Zukowv, 1965
Locality Drainage of Labe Drainage Drainage
of Tisza of Dniepr
Number of specimens a0 3638 TT—82
ranges ave. ranges ave. ranges  ave.

Standard length in mm 56—107 83.3 — - 75175 124.0
As % of standard length:

Length of head 25.9— 31.4 274 222— 25.0 — 20—26" 23.0

Dismeter of eye 69— 8.5 81 55— T8 — — —

Body depth 272 336 302 31.2— 37.0 — 28.0-36.0 32.4

Dorsal fin depth 187 224 21.1 189 — 222 — 17.3—25.0 205

Anal fin depth 16.1— 19.9 17.9 15.4— 223 — 13.6—20.0 16.8

Dorsal fin length 10.3— 13.8 124 114— 15.0 — 10.0—-15.0 12.4

Anal fin length 12.2— 16.2 141 160 170 — 9.8—16.0 13.7

Caudal peduncle length 14.9— 19.8 174 182 223 -~ 160-—22.0 19.6
As 9% of head length:

Preorbital distance 24.0— 32.2 29.0 33.5— 455 —  24.0-—33.0 28.0

Dizmeter of eve 27.0— 36.4 30,5 2456 305 —  23.0-—33.0 28.9
Eve diameter ag %, of

preorbital distance 89.0—125.0 104.9 77.0—100.0 — - —_
Eye diameter as 9, of

interorbital distance 70.0—100.0 £3.3 523 710 - — —
Miniraum body depth as %

of body depth 29.1— 37.5 334 28.6— 360 — - -
Dorsal fin depth as 9, of

dorsal fin length 146.2 —200.0 170.3  150—190 - — =
Anal fin depth as 9%, of

anal fin length 114.4 —-150.0 123.2 — — — -
Minimum body depth as %

of caudal peduncle 0.0 — 63.8 48.6 50.0— 59.0 - — =
Number of dorsal fin rays (TI-IIT) -+ 7-9 2.5+8.1 (IT-TIT)+8-9 8.1 8B—-10 8.6
Number of anal fin rays IIT+(10-12) TIT+10.9 IIT+(10-12) 10.8 9—-13 1L.7
Number of lateral line

scales 37—42 387 40--42 41.7 37—44 406
Nuamber of scales above

lateral line 8 8 7— 8 — e i
Number of scales below

lateral line 4 4 31— 4 - = =

* From Zukov, 1965

In the materials under investigation, there were no specimens with hori-
zontal mouth resembling Rutilus rutilus which Vladykov (1931) had classi-
fied as a separate morpha rutiloides.

The differences in morphometric characters are certainly due to the small
size of the specimens examined. Smaller specimens of Cyprinids have always
larger eyes and longer heads. But in general the differences are very small
and it can be said that contrary to roach, Rutilus rutilus, there is no such
variability in form in rudd (Berg, 1949, Banaresecu, 1960),

Scardinius erythrophthalmus shows an apparent stability of its morpho-
metric and meristic characters.
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characters of Scardindus erythrophthalmus

Zukov, 1985 According to Penjaz* Oliva, 1052 Banarescu, 1964
Draingege of Neman.  Drainage of Western Drainage of Labe Romania
Dwina
54—64 49 24 30
ranges ave. ranges ave. ranges ave. ranges ave,
86.0— 130.0 155 —220 194 126 —274 201 100248 —
18.5—25.9  23.0 21.5—25.5 22.9 20— 26 22.9 20.5—27.0 -
e — = — == - 4.7—74 -
28.9--381  32.9 32.5—40.5 371 33—42 37.7 20.5—40.0 —
18.6—24.1 2.5 14.5—21.5 18.7 16—25 19.2 = o
14.4—194 16.2 14.56—17.5 18.3 14— 20 16.2 — ==
10.5—13.6 12.3 12.6—-17.5 13.5 12--1a 13.5 - —
11.8—15.9 14.0 12.5—18.5 14.4 15—17 15.2 <ot -
15.0—22.3 19.3 14.5—-22.5 19.9 16—21 18.7 16.5 —20.8 —
23.8-290.0 26.1 26.5—35.5 299 27—-36 30.7 e —
- 26.1 21,5295 242 1924 215 19.2—-20.4 -
= = = = o = 4275 =
- - — - — — %.4—13.0 —
8§11 847 8—10 8.6 B— 8 5.3 I 8 (H =
913 10.87 9—13 11.7 10— 12 1.2 Ir ig—12 —
39—45 ¢ 41.1 39—44 41.7 39—43 41.0 40 —42 (39) o
— — — — §— & 8.3 7— 8 =
— — — — 3— 4 38 3— 4 —
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GROWTH OF HUCHO TAIMEN (PALLAS, 1773) IN THE UPPER
YENISEI RIVER OF MONGOLIA

KantHioesy CHITRAVADIVELU
Received December 20, 1571

Abstract: Growth of Hucho taimen (Pallas, 1773) in the upper Yenisel river of Mongols
has been investigated using scales from 116 specimens and compared with the growth of Hueh
tarmen in the river Amur and in the mouth of the river Kurejka. Growth has also been compared
with those of two related species, Hucho hucho (Linnaesus, 1758) and Hucho perryi (Brevoor,
1856).

INTRODUCTION

Hucho taimen (Pallas. 1773) is a valuable Salmonoid fish closely related
to Hucho hucho (Linnaeus, 1758) and differs from it only by the lesser num
ber of gill rakers and the lesser deep vomerine bone. It lives in all rivers o
Siberia; in the east direction up the river Ind:glrka. (absent in the river
Kolyma), in the water drainages of river Amur; in the west, in the rive
system of Kama and Wjatka. in the central part of Volga, also in the upper
part of the river Ural, in tributaries of the river Amur, Ussuri and Sungari.
rivers Tugar and Uda and tributaries of the Okhotsk Sea (Berg, 1948

Except for the growth of Hucko taimen in the river Amur reported by
Nikolskij (1956) and that in the mouth of the river Kurejka reported by
Pollesnyj (1958), no other data appear to be available regarding the growth
of this species.

MATERIALS AND METHODS

The scales and other data used in this investigation were obtained through the courtesy o
Dr. K. Hensel*, Commenius University, Bratislava and Dr. K. Pivnitka*, Charles University,
Prague. The specimens were collected by them with Thymallus orcticus (Pallas, 1776) and othe
species in July, 1969 from the Bigchid river which is the Mongolisn name for the upper Yenis
The collection was made at a locality 20 Km from Dood-caagan nuur, (99°22° EL, 51°31" )
Lat.) using a seine net of 7—8 mm mesh size. (For further details see Chitravadivelu, 1871)

The age and growth of Hucho taimen were determined from the scales by examination o
dry mounts, in a Carl Zeiss microprojector with 17.5 magnification. Age was assigned by
eounting the number of annuli. The oral radius end the distance of the different annuli fron
the focus along the oral radius were measured, The average fork lengths grouped into 20 mn
intervels plotted against the corresponding average oral radius expressed a curvilinear m
lationship. (See graph 1.} The same data when represented logarithmically did not give a singk
straight line (see graph 2). Apparently, the relationship between the oral radius of scale and
fork length is not a normal parabola and the method of Monastyrsky cannot be applied her
Therefore, the normal oral radius-fork length graph (graph 1) was used in the computation d
the growth histories.

* Expedition to Mongolia was sponsored by the Mongolian State University, the Mongolia
Academy of Sciences and the Ministry of Education, Czechoslovakia.
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RESULTS AND DISCUSSION

The growth of Hucho taimen in the Siichid is shown in table 1. Two
gpecimens of 0 age class of fork lengths 4.7 em and 7.2 em are not included

50

0 50

Qraph 1. Relation between fork length and oral radius of scale of Hucho tavmen. Abecissa, fork
length in cm; ordinate, oral scale radius x 17.5, in mm. Fork length — Bmitt’s length.

1000

160

10

!

001 0.1 1

10

Graph 2. Logarithmic graph showing the relation of fork length {in mm, crdinate) to oral radius
of scale (in mm, abscissa).
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in the tables. In the former the scales are without any circuli while in the
scales of the latter, 5—6 circuli conld be made out. The absence of speci-
mens of fork lengths less than 30 em (except the two already referred to)
brought in difficulties as to the determination of the exact course of the
graph. The author has choosen the course that the graph could possibly

100 |

0 ! 1l 1l v v vi vi vl X

Graph 3. ltustrates (A} the average yearly growth and (B) the ycarly mcrements in successive
years of life of Hucho taimen m (i) Amur (Nikolskij, 1956) and (i1} Sifchid (Author).

take, if the parameters from the two specimens were to be relied upon.
According to graph 2, the theoretical fork length at which scales will start
to develop appears to be 2.0 em, which compares favourably with the length
obtained for a related species Hucho hucho by Kirka (1963).

The annual increment during the second year is more than the length
attained during the first year. Subsequent annual increments decrease up
to the 5th year and further annual increments are nearly equal, except
during the Bth year (see graph 3).

The tables 2 and 3 give the growth of males and females separately. The
females grow faster than the males.

In the specimens of Hucho taimen which Nikolskij (1956) had investi-
gated, the annual increments were more or less constant and equal to the
length attained at the end of the first year, but the annual increments
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during the 2nd and 3rd year are less than those attained by Hucko taimen
in the RiZchid (gee table 4 and graph 3). On the whole, the growth of Hucho
taimen in the Sischid is slower than that in the river Amur., This is also
evident from the values of average growth characteristics, Cim—gy which
are 8,22 for the former and 8.92 for the latter (see table 4),

1n the sample of Hucho taimen from Sidchid, the oldest specimen recorded
is nine years old, having a fork length of 99.0 ecm. Nikolskij (le.) had
recorded specimens of Hucho taimen, thirteen years old, of 128 em fork
length, while Poliesnyj (1958) bad reported specimens as old as 21-4-
years with a fork length of 117 em. Pollesnyj (Le.) had also referred to
a 65 years old Hucho faimen weighing 56 Kg, caught in the Yenisei, not
far from Krasnoyarsk, in 1944 — perhaps the oldest living Hucko taimen
ever recorded!

According to the growth data of Pollesnyj (1958) for Hucho taimen in
the mouth of the river Kurejka, the fork length attained by 6-+ is 62 cm,
Tl is 66 cm, 8L is 70 ¢m and 94 is 77 em. Compared with this the growth
of Hucho teimen in the Sidchid is faster.

The growth of Hucho taimen when compared with that of an allied
species Hucho hucho in the Klitava reservoir of

L 5 1y 1 L ls I (momj
Klitava reservoir (Holeik, 1970} 13.6 282 354 40.6 444 456
Vah (Kirka, 1963) 12.8 31.3 406 479 54.6
Orave (Kirka, 1963) 13.5 31.3 446 528 602 657 686

Czechoslovakia (Holéik, 1970) appeors 1o be slower during the first two
years and faster thereafter. However, Hucho kucho from the Vih and Orava
rivers of Czechoslovakia (Kirka, 1963) grows faster than Hucho taimen in
the river Sidchid, right from the first year.

Yamashiro (1965) had reported an average body length of 8.3 em for
14, 11.6 em for 114, 17.4 cm for IIT L, 27.2 em for IV, 32.0 cm for V4
and 40.0 em for VI+ for Hucho perryt in northeastern Hokkaido, Japan.
This data is not strictly comparable to the data of the present investigation
because the lengths given are the bedy lengths at the time of capture.
However, the faster growth of Hucko taimen in the Rifichid when compared
with the above data is clearly evident.

SUMMARY

1. Growth of Hucho faimen (Pallas, 1773) in the upper Yenisei river of
Mongolia (Siéchid) has been investigated using scales from 116 specimens.
2. The relationship between the oral radius of scale and fork length is
curvilinear

3 The oldest specimen recorded is 9 years old with a fork length of 99.0 em.
Females grow faster than males.

4, Growth has been compared with that of Hucko taimen in the Amur
(Nikolskij, 1956) and with that in the mouth of the river Kurejka (Pol-
lesnyj, 1958). Growth has also been compared with that of the Czecho-
slovak Huchoe hucho in the Vih, Orava (Kirka, 1963) and the Klitava
reservoir (Holtik, 1970) and with that of another allied species, Hucko
perryt in northeastern Hokkaido, Japan (Yamashiro, 1965).

5. Hucho tavmen in the Sischid grows faster than that in the Amur up to
the 5th year. Subsequent growth is slower than that in the Amur,
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6. The growth of Hucko taimen in the Sischid is faster than thatnie
mouth of the river Kurejka.
7. Growth of Hucho taimen in the SiSchid is slower than those of fit
hucho in the Vah and Orava right from the first year, but slower thad
of Hucho hucho in the Klitava reservoir during the first two yesal
faster thereafter.
8. Hucho taimen in the Sischid grows faster than Hucho perryi in northest
Hokkaido, Japan.
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THE INCIDENCE OF THE NEMATODE HELIGMOSOMUM MIXTUM
SCHULZ, 1954 IN CZECHOSLOVAKIA

MmeosLay GABRIEL

Recerwed Februar 1, 1972

During ecologieal investigations of the incidence of helmmths in small rodents, performed
from 1963 — 19684, Dr. J. Prokopié¢ collected a large material of nematodes of the genus Helg-
mosomum Railliet et Henry, 1909, semsu Durette-Desset, 1968 from the viemity of Novy
Bydiov {(East Bohema). The helmmth material obtained from the bank vole [Clethrionomys
glarsolus (Schreber, 1780}] consisted of a large number of nematodes of the species Heligmoso-
mum maztum Schulz, 1954 — family Heligmosomatidae Cram, 1927 and of an occasional
Heligmosomum costellatum (Dujardin, 1845), (4 times only),

Earlier findings of nematodes from the bank vole identified by various
authors as Heligmosomum costellatum (Dujardin, 1843) appear to be incorrect
and, in our opinion, most of the specimens concerned pertained to H. miztum
Schulz, 1954, The taxonomy of nematodes of the genus Heligmosomum
parasitizing rodents of central Europe, has been discussed in detail by
Tenora and Mészdros (1971a, b).

The morphological differenices in the cuticular system of H. mixtum and
H. costellatum, and also the ecological specifity of H. mixium to the bank
vole and that of H. costellaium to the field mouse | Microtus arvalis (Pallas,
1778)], are digtinet enough for their differentiation.

Heligmosomum mixtum parasitizes in the small intestine of its host. Its
body is slender, spindle-shaped, of rusty colour. After fixation, the hody
loses gradually its rusty colour, which changes into a whitish yellow. The
cephalic portion is covered by a transversely striated vesicle. The cuticular
pattern of the body surface is more pronounced on the dorsal side by the

presence of transverse cuticular grooves and on the ventral side by longi-
tudinal euticular grooves.

Description

Male — length 14.0--16.3 mm, width 0.17—0.26 mm. Structure of the
copulatory burse with two lobes symmetrical, externodorsal ribs relatively
short without a pyriform swelling on their base. Length of filamentous
spicules 0.9—1.2 mm.

Female: 20.8—23.2 mm long. 0.22—0.30 mm wide. Vulva at 0.380 mm
from anus. BEggs 0.043 —0.058 x0.073—0.087 mm. The body of the female

terminates in a short terminal spine (length 0.004—0.008 mm) arising from
the subcuticular layer.

17%



The number of nematodes measured was 50 males and 50 females. (it
218 bank voles examined, 124 were attacked by H. miztum, i.e. 56.9%
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ACANTHORHODEUS ROBUSTUS SP. N. FROM CHINA
AND ACANTHORHODEUS POLYSPINUS SP. N. FROM VIETNAM,
TWO NEW SPECIES OF ACHEILOGRNATHINAE FISHES
(TELEOSTEI: CYPRINIDAE)

Juras HOLUIK
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Abstract: Avanthorkodeus robusius ap. n. found in China and 4 canthorhedeus polyspinus sp.
oceurring in Vietnam are described. Phyletical relationshipe of both species are diseussed,

List of species belonging to the genus Acanthorhodeus Bleeker, 1870 must
be enlarged by two new species discovered now in the bitterling collection of
the Muséum National d Historie Naturelle in Paris, France. The description
of these new species (each formerly labelled under other names) is as follows:

1, Acanthorhodeus robustus sp. n.
Fig. 1,2, 3,4

Diagnose: Stout bitterling with relatively few branched rays in dorsal
and anal fins {12 and 9—10 respectively), medium number of gill-rakers on
the first branchial areh (12—13) and barb of medium size at each angle
of mouth.

Material: MNHN 34—88 (labelled formerly as Acenthorfiodeus tonkinensis Vaillant) and
MXIN 34 -96 (determined formerly as Acanthorhadeus taenianalis Giinther).

Holotype: MNHN 34— 83 (Fig. 1, 2), male 91.7 mm in standard length, eollected in Yi-Hing,
basin of the Yangtse River, China. Gifted to Muséum National d Histoire Natureile in Paris by
Pr Chi Ping.

Other materisl: MNHN 34— 86 (Fig. 3, 4), male 75.4 mm in standard length taken at Nanking,
China. No other data available.

Deseription (data for MNHN 34—96 in brackets): D 1T 12 (I11 12),
A IIT 10 (I11 9), unbranched rays in both fins transformed into hard and
stout spines. In lateral line 36 pored and 1 unpored scale (same in MNHN
34—-96), above the lateral line 6 (7) and below 5 (4) scales. First branchial
arch bears 13 (12) short and thick gill-rakers. Uniserial pharyngeal teeth
5--5 in formula (not complete in both fishes but the traces of lacking teeth
clearly visible) are deoply plicated. Scales (taken at the centre of body just
above the lateral line) are rather rhomboidal with marked projection on the
caudal part. The latter displays zig-zag waved radii 68 (40) in number which
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Fig. 1. Holotype of Acanthorhodens robustus sp n. Drawn by Miriam Baradlar.

are characteristic in shape and course as shown on figures 2 and 4. The rela
tionship of the caudal and centrolateral part of scales to that of oral is 146
(1.52) and 1.83 (1.77) respectively. Mouth oblique, subterminzal with distmd
and relatively stout barb at each angle measuring 1.4 (2.4) per cent of the |
standard length. Head triangular, considerably broad mainly between eves
and the top of the head. Body distinctly deep and compressed. Pectoral fins
do not reach the base of ventral fins but the latter reach the base of the anal
fin. The base of pelvics just under the base of dorsal fin. Dorsal and anal fin
edge convex as usual in males of this genus.

Measurements (in per cent of standard length): Head length 244
(24.5), snout length 7.4 {8.0), internasal distance 5.9 (5.3), horizontal diameter
of eye 6.8 (8.9), distance between eyes 9.9 (10.7), postorbital distance 112
(11.3), head depth 20.2 {19.6), head width 13.5 (13.3), predorsal length 53.5
(55.9), preventral length 49.9 (47.2), preanal length 64.4 {66.2), maximal body
depth 18.9 (19.2), caudal peduncle width 8.7 (5.7), minimal body depth 131
(13.3), P-V distance 24.9 (23.9), V-A distance 16.9 {17.2), length of D 338
(30.0), length of A 22.0 (20.4), length of P 19.0 (20.7), length of V 17.9 (179),
depth of D 20.2 (22.3), depth of A 15.8 (18.2).

Colouration in alechol: Light brown body and head, darker above the
lateral line. Behind the head and above the lateral line there is distinetly
marked cirkular dark gpot continuing in the narrow dark “rhodeine’ strip
which suddenly grows thick at the area below the middle of dorsal fin. All
fins pale without any sketch.

Derivation of the name: Robustus referring to the stout and strong
body of this fish.

Remarks: Small number of fin rays in dorsal and anal fins characterizes
this species as closely related to Acanthorhodeus barbatus (Nichols, 1926)
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Fig. 2. Fragment of the left pharvngeal arch of Fig. 3. Pharyngesl arches of Acanthorho-
the holotype of Acantherkodeus robustwe ond its  dews rohwstus no. coll. MNHN 34 — 94,
scale. Sesles in mm.

(D TIT 10—11, A TIT 8—10) and Acanthorhodeus deignani Smith, 1945
(D 1IT i1—12, A IT1 10--11), resembling the mentioned species also in the
number of pored scales in lateral line (32— 38 in barbatus and 32--35 in deig-
nani®), but differing from them in the body shape, size attained (70 mm of
standard length in berbatus and 52 mm in deignani), shorter barb (3—4 %
of standard length in barbatus and 2.5—~3.6 9, in deignani), completely
different and obviously more primitive structure of scales, structure of
pharyngeal teeth (which are not g0 deeply plicated in both barbaius and
deignani, and in some specimens of deignani plications are evenly lacking)
and colouration too, Other related species seem to be Acanthorhodeus argen-
teus Wu, 1939 and A. polylepis Wu, 1964. However, these species display
more rays in dorsal fin (13—14 in argenfeus and 12—14 in polylepis), other
number of pored scales in lateral line (31—35 in argenteus and 38--39 in
polylepis), short barbs {0.7—1.0 in argenteus and very minute in polylepis),
less number of branchial spines (9 and 10—11 respectively), other structure
of scales and pharyngeal teeth too.

2. Acanthorhodeus polyspinus «p. n. .
¥ig. 5, 6
Diagnose: Bitterling of moderate size (up to 60 mm of standard length),
high number of ramified rays in dorsal and anal fins (16—17 and 13—14

*) A. barbatus and A. deignani are probably only one species and deignan: spems to be sub-
spoecies of barbatus.
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regpectively), few branchial spines
(7—8) and barbless mouth. No dark,
spot behind the head and nearly invisib-
le “rhodeine’ strip at the centre of body.

Material: MNHN 34 205 and 34— 208
(labelled origmally as Adcanthorhodeus tonk-
nendts Vaillant), and MNHN 07—287 and,
07—288 {labelled formerly as Adcanthorhodeis
taenianalis Giinther).

Holotype: MNHN 34205 (Fig. 5, 6), ma-
le 60.1 mm of standard length, caught n the
Red River {(Hong bo} at the vicinity of Hanol,
Vietnam. To the fish collection of the Muséum
National d'Histoire Naturelle in Paris presen-
ted by M. Busy. No other data available.

Paratype: MNHN 34206, male of 493
mm in standserd length, of the same origine anl
sample like the holotype.

Other material: Bample of two specimens cat.
no MNHN 07—287 and 07—288 (preserved m
a very bad condition with damaged fins and
of white colouration) is composed of one ms
le 80.0 mm and one female 58.3 mm in standard

Fig. 4. Two scales of the same specimen like on
Fig. 3.

Fig. 5. Holotype of Aecanthorhodeus polyspinus sp. n. Drawn by Miriam Baradlai.
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Table 1. Counts and measurements of Acanthorhodeus polyspinus sp. n.
No. 34-2005 is holotype, and 34-206 paratype

No. coll. {MNHN) 34.205 34.206 07-287 07.288

Standard length (mm) 60.1 49.9 80.0 583
Bex 3 3 2 3
Counts:
Raysin D IIL 17 IIT 17 1117 t 17
Rays mn A III 14 11113 II 13 III 13
Scales in lateral line [
{pored + unpored) 33 4+3 33 42 33+ 2 33 4+ 2
Scales sbove/below lateral line 7)6 Tit 8/5 6/ |
Gill-rakers ! 7 7 8 8

Measurements
{in %, of standard length}:

Head length 24.0 26.0 24.5 25.0
FPreorbital distanes (snonth length) 6.5 79 6.7 6.7
Internasal distanes 4.2 5.6 5.3 4.5
Diameter of eye 8.0 10.0 8.5 7.7
Distance between eyes 9.7 10.0 10.0 9.1
Postorbital distance : 10.5 11.8 10.5 10.3
Head depth 21.6 23.6 22.0 23.2
Head width 12.7 13.4 13.5 12.9
Predorsal distance 53.7 8.0 54.8 53.7
Freventral distance 45,3 47.0 46.0 42,5
Preanal distanee 63.6 62.5 62.3 57.4
Body depth 50.7 49.5 49.6 49,4
Baody width 10.8 10.6 13.0 12,5
Caudal peduncle length 19.1 15.6 16.7 18.5
Caudal peduncle depth 18.6 16.2 15.3 18.6
Caudal pedunecis width 3.0 4.6 6.3 7.2
Minimal body depth 13.2 13.2 12,8 12.7
P-V distance 21.6 12.8 235 19.2
V-A distance 19.6¢ 17.0 48.5 343
Dorsal fin Jength 39.3 40.0 385 34.3
Anal fin length 29.3 29.2 27.7 26.4
Caudal fin length 1 * . ? i

Pectoral fin length 21.5 19.2 16.7 ?

Ventral fin length 20.3 20.0 18.0 14.7
Dorsal fin depth 242 24.6 23.3 1

Anal fin depth 18.6 21.0 21.7 19.2

length which were caught in Tonkin and presented Lo museum by the Permanent Mission in It
dochine. No other dats on locality and date of capture availahle.

Deseription: D TT-TII 1617, A TT-111 13—14, unbranched rays trans
formed into the hard spines. Lateral line is composed of 33 pored and 2—3 un
pored scales. Above the lateral line there is 67 and bhelow it 5—6 scales
Number of branchial spines varies from 7 to 8. These elements are short
Pharyngeal teeth are deeply plicated, uniserial, 5- 5 in formula. Scales oval
the velationship of the caudal and centrolateral radiuses to that of oral range
from 1.35 to 1.79 (1.60 in average) and from 1.77 to 2.26 (1.99 in average
respectively. Number of scale radii 26— 33 (30.8 in average). The shape an
course of radii is shown on fig. 6. Body considerably high, discoidal, re

18!



markably flattened. Head triangular,
mouth subterminal and oblique without
barbs. :

All counts and measurements of the
holotype, paratype and other two species
respectively are shown on the Table 1.

Colouration in alcohol- Stlvery greyish.
In the body centre there iz a wide light
belt rontaining very thin dark ‘‘rhodeine”
strip beginning just behind the head. Dor-
sal and anal fins bear two pale longitu-
dinal stripes. The edge of the anal finis
dark. Other fins pale.

Derivation of the name: Polyspinus
means ‘‘many spines’”’ referring to the lar-
ge number of rays in the dorsal and anal fins.

Remarks: Only two species of the ge-
nus Acanthorhodeus seem to be in some re-
lationship to 4. polyspinus. There are A.
hypselonotus Bleeker, 1871 and A. macro-
pterus Bleeker, 1871 (D I1I 1415, A IIT
12—13 and D IIT 12—18, A TI1 9—14 res-
pectively). However, both species conside-
rably differ from A. polyspinus: hypselo-
notus has 16—18 gill-rakers instead 78 in

Fig. 6. Left pharyngeal arch of dce- . ;
nthorhodeus polyspinus and 1ts son- poly&pmus,‘ and macropterus has small
Tes. but conspicuous barb at the angle of

mouth whilst polyspinus is barbless. Begide these features also the structure
of scales in polyspinus is completely different just as the colouration. Never-
theless it is believed that here is a closer affinity between polyspinus and
macropterus also with regard to fact that both species are sympatric —
A. macropterus tonkinensis inhabits the same area like A. polyspinus. In this
occasion it is interesting to note, that the discovery of A. polyspinus just as
the occurrence of 4. detgnant and Rhodeus spinalis (HoltGik, 1971) in the
same geographical area for which only A. macropterus tonkinensis has been
reported for a long period before, indicates that the Acheilognathinge fauna
of Indo-China is certainly more rich as thought formerly. This fact together
with the list of species considered has been already suggested (Holéfk Le.).
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Abstract: The author studied the systematic status of bullhead imported from the USA
at the end of last century which had spread over the whole teritory of Crechoslovakia and
came to the conclusion that Czechoslovak pepulations belong to species Ictalurys nebulosud
(Le Sueur, 1818). The wide range of anal fin rays observed in Czechoslovakia and Roumania
is probably due to eeological adaptation to the new environmental factors, or due to hybrid4
ization between I. nebulosus and I. melas,

The following notes were stimulated by the paper Spillmann (1967
and Banarescu (1968) who had followed the systematic siatus of bull
head in France and Roumania. Both authors had found that the bullhea
inhabiting the water-bodies of both countries was not Iefalurus f:ebulos-%
(Le Suer, 1819) but Ictalurus melas (Rafinesque, 1820). In Czechoslovakia,
the taxonomy of acclimatized bulthead had been studied by Frank (1936}
for Bohemian populations and by Sedldr (1937) for populations irhabiting
some Slovakian waters. Both authors had identified studied specimens with
brown bullhead — Ictalurus nebulosus. However, they had not considered
the possibility of change with other species despite the fact that some
characters had not excluded this.

According to most Amcrican authors (e.g. Jordan and Evermann,
1896; Trautman, 1957; Slastenenko, 1958; Hubbs and Lagler, 1964;
Scott and Crossman, 1969) the principal differences between nebulosus
and melas (which are generally very similar) are as follows:

1) number of anal fin rays (including the rudimentary ones) in nebulosus
varies from 21 to 24 (mostly 22—23). and in melas from 17 to 21 (mostly
18--19 Table 1)%),

2) the first ray of pectoral fins which is transformed into the strong
spine showed distinet serrations (called also teeth or barbs) in nebulosus,
but it is mostly smooth in melgs. Only in juvenile melas the serrations may

* According to Dr. William R. Taylor, suthority in taxonomy of catfishes, “The anal
fin.ray count of both species in this country (ie. USA — note of J. H.) overlaps broadly and
varies geographically — highest in southern latitudes — and is not a satisfactory method of
distinguishing species”. {In lstter of June 22, 1971,
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be developed which are. however, rather fine in comparison with those of
nebulosus,

3) the eoloration of nebulosus iz usually yellow-, olive-, slaty- or light
chocolate brown with vague darker mottlings. The sides are more pale and
often blotched and mottled with dark brown. The belly is bright yellow or
whitish. Fins are unicolor, of the same color as the body but lighter. In

Table 1. Number of anal fin rays in Ictalurus nebulosus and Icialurus melos in North America
according to some authors

Authunty Tetalurus nebulosus Istalurus melas
Jordan and Evermann 1896 21-—22 1718
Blastenenkao 1956 19—24 16—22
Trautran 1957 2124 16—22
&igler and Miller 1963 - 17—24
Hubbs and Lagler 1064 2124 17-21
Scott and Crossman 1969 2124 17--21

melas the back is greenish-, yellowish-, brownish-, or slaty olive, sides are
lighter. The fins are usually jet-black. Adult fish possesses a whitish bar at
the base of eaudal fin.

In Czechoslovakia Prank (lec.) studied the bullhead populations from
Bohemia and counted 18 -25 rays in the anal fin (20.97 in average). The
coloration of fish studied was grevish or greenish, more intensive on the
back, pale on sides. The latter are distinctly mottled chiefly in adult speci-
mens. Sedldr (lLe.) investigated 3 samples of bullhead from the Zitava and
Danube rivers (Slovakia). He found only 18—19 rays in sample collected
at Dolny Ohaj (middle course of the Zitava river) but 21-—24 and 2223
rays at the lower course of that river (locality Hal) and in the Danube
river at Radvan respectively. Sedlar did not state the coloration of fish.
1 have studied two samples of bullhead from the Danube river (19 speci-
mens measuring 153—223 mm of standard length caught at Stirovo and
Iza, and 9 specimens measuring 115— 130 mm in standard length taken in
the lake Lyon at Medvedov) and one sample from East Slovakia (15 speci-
mens measuring 92—117 mm in standard length collected in brook at Klio-
kocov (Tisa river basin}]. The number of anal fin rays varied from 17 to 22
in fish from Danube near Stiirova (19.95 in average), from 17 to 23 in sample
from the Lyon lake (20.11 in average) and from 19 to 22 in bullheads taken
at Klokodov (20.20, Tab. 2). All fish. regardless of locality, display the
same coloration which is (in aleohol) dark grevish on back, more pale on
sides. There is no whitish bar at the base of caudal fin. The banks demon-
strate good visible mottlings (“marmoration’) both in the adults and juv-
eniles. The pectoral spine bears very distinct serrations (Ifig. 1), the same
in shape as pictured by Trautman (1957, Fig. 107a).

Summarizing the above mentioned results obtained from bullhead popu-
lation in Ozechoslovakia one can observe 1) big variability of number im
apa] fin rays which covers the values for both I. nebulosus and J. melas —
the mean value however is closer to the latter than to the former species,
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2) coleration typical for nebulosus and 3) presence of distinct serrations
pectoral spine — character typical for nebulosus. Comparing these resul
with the data from literature and with specimens of I. nebulosus and I. mel
from USA (the Iroquis and Potawatomi riverg, Illinoig) kindly loaned 1
Dr. P. Banarescu from Bucarest I classify the bullhead populations fro

Table 2. Number of anal fin rays in some populations of Iotalurus nebulosus from Czechosloval]

i Number of
Localty Author Mean, Ranges sgecimens
Elbe region (Zehuh) Frank 1956 20,97 1825 80
Nitra {Dolay Ohag) Bedlar 1957 — 1§—19 6
Nitra (Hal) Sedlar 1957 — 2223 (i}
Danube (Radvan) Sedldr 1857 - 2124 8
Danube (Stiarova) our data 10.95 1722 19
Danube {Lyon lake) our data 20.11 17--23 9
Tisa bamn {Klokoéov) our dats 20.20 19-22 i5

Czechoslovakia as Icialurus nebulosus (Le Sueur, 1819). This conclusion wail
verified also by Dr. K. Hense! (personal communication) who studied th
skull of bullheads from the Elbe river region in Bohemia and found it ident
ical with [ctalurus nebulosus.

Ohserved wide range of anal fin rays number in Czechoslovak population
of brown bullhead is probably due to the adaptation to new environmenta
conditions. Such adaptation expressed in remarkable change of meristic anc
plastic features (and ecology too) is well known just in acclimatized fishes

Fig. 1. Left pectoral spine of Idlalurus ne- ~—
bulosus from Danube at Stirovo. Standard

length of fish 153.4 mm, length of spine 21.1

mm.

I mention here only some examples. Luzhin (1953) found in Salmo ischchan
population introduced to the lake Issyk-kul in Kirgizia from the lake Sevan
in Armenia that 20 years afterwards the morphology as well as ecology of
this species had changed so strongly that this form should be classified as
a new species*). Burmakin (1956) stated that carp (Cyprinus carpio) from
the Balkash lake into which it had been introduced from the Chu river in
about 1913, bad changed its counts and measurements. This author also
mentions the forming of two forms evolved spontaneously during the past
50 years of carp existence in the Balkash lake. Serov (1959) observed the
origin of the new form of Abramis brama orientalis living in the Balkash
lake into which it had been introduced from the Aral Sea. Belyj (1964)
also found deep changes in the taran (Rutilus ruiilus m. migratorinsjac -
climatized in the Crimean impoundments and originated from the Dnieper
river. These changes include both morphology and ecology of this species.

* Later Luzhin describod this form as a new aubspecies Salmo wachchan tesykogegarkuni

[Luzhin B. P., 1956: Issyk-kulskays forel (The trout from Issyk-kul). Jzd. AN Kirg. 83R,
1956].
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The Amurian sleeper (Percoftus glehni) acclimatized in European Rusu
{below Moscow) displayed not only an increasing variation of its morpls
logical characters but also their expressive change, because 8 from 18 mes
urements showed statistically significant difference in comparison with thee
of sleeper from the original habitat (Spanovskaja and others 1964).

These facts point to the possibility that also Czechoslovak populations i
brown bullhead responded to the new environment by gradual change i
number of its anal fin rays. Less probable seems the possibility of hybri
ization between I. nebulosus and I. melas (which is suspected but not ca
tain — Taylor in his letter from June 22, 1971} or in their native country
or here in Europe after acclimatization This possibility cannot he fulr
excluded, because I. melas was found also in Netherlands (Taylor, 1u
and probably also on other places of Europe. According to Dr. 8. Fran
(pers. comm.) there are some data in old archives of the State Fishery 1
Tteboti, Bohemia, that several species of north-american catfishes were i
troduced into Czechoslovakia at the end of last century. From these onl
a sample of 7 specimens labelled as “Ameiurus catus’ was saved in Ichthye
logical colleetion of National Museum at Prague. According to Frank (195
the number of anal fin rays in these fishes ranged from 19 to 23 (with 220
average) and all belong to 1. nebulosus. This determination was now verifid
by Dr. J. Ciha¥, Curator of Fishes in National Museum in Prague, wh
found very distinct serrations on pectoral spines of these bullheads (pen
comm. ).

The systematic status of bullhead in Roumania has to be reexaming
According to Banarescu (l.c) all populations from Roumania belong i
I, melas, but the sample taken in the river Timis showed distinet serrae u
the pectoral fin spine regardless of a small size of the fish. The caudal &
base does not show the shitich bar present in I. melas from Troguis riw
(in fish of the same length).
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DAS MORPHOLOGISCHE BLUTBILD BEIM NEUNAUGE
LAMPETRA PLANERI (BLOCH, 1784) (CYCLOSTOMATA)

Zey¥tr LIKOVSKY

Eingegangen am 4. September 1371

Abstrakt: Beim Neunauge Lampetra planer: (Bloch, 1784} wurde Verminderung der Werte
von Erythrozyten, Leukozyten und Koagulosgyten in der Laichzeit gefunden. Zwischen Mann
chen und Waibchen wurden keine Unterschiede featgelegt. Die Anderung der Leukozyten-Werti
hangt von absoluten Zahlen der Lymphozyten ab. Die Werte der rundkernigen Granulozyten
Vorkommen der Pelger-Huétsche Kernanomalie beatétigen.

Die hamatologische Untersuchungen sind bei den Petromyzonten nur sehr
selten durchgefiuhrt worden. Uber diec Blutkérperchenzahlen wurden nur
einzelne Angaben veroffentlicht — z. B. Wiedersheim (1909), Raunicl
(1947), Ivanova-Berg u. Sokelova (1939). Bluthild der Lampetra pla
neri ist bisher unbekannt — die Arbeit von Raunich (1947) behandel
wahrscheinlich tber Blutzellen der Lampelra zanandreai Vladykov, 195
(vgl. z. B. Zanandrea, 1958). Ergebnisse unserer Untersuchungen iiber
Blutzellen der Lampetra planeri sind in dieser Arbeit angefiihrt?,

MATERIAL UND METHODIK

Untersucht wurden Lampetra planers {Bloch, 17384): 32 Erwachsene (%) in der Laichzei
(VL.), 1 Weibchen kurznach Metamorphose (IX.), & Tiere in Metamorphose (X.) und 15 Lar
ven 47 biz 136 mm lang (X.) von Béleésky potok bei Béled n. Orlici, von Bobfice bei Dolany
nnd von Zdebnice und Nebenbichen bei Blatina n. Zdobniei (0. u. N. 0.-Bohmen). Di
Tiere in Metamorphose und Erwachsene bevor der Laichzeit kommen nur sehr spérlich vor

Die Blutentnahme aus der arteria caudalis erfolgte unter MB8-222 (Sandoz) Anisthesie. Di
Zahlen der Blutzellen wurden nach Shaw bestimmt (in isovsmotischen Libsungen). Férbung
der Blutausstriche: panoptische nach Pappenheim — Likovsky u. Mitarb. (1972).

ERGEBNISSE

Die zahlenmé&ssigen Ergebnisse sind in der Tabelle 1 und 2 angefiihrt. Die
absoluten Zahlen der verschiedenen Leukozytentypen bringt Abb. 1.

Die absoluten Zahlen der Blutzellen von Larven sind deutlich hoher al
bei erwachsenen Tieren. Yon Tieren in Metamorphose bzw. von Erwachsener

Tch danke Herrn Dr. K. Lohnisk§ vom Kreismuseum in Hradee Kralové fur die freund
liche Uberlassung des Tiermaterials and fir faunistische, taxonomiasche und nomenklatorischs
Angaben; Frl, E. Rezkovd fitr die technische Mitarbeit.
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vor der Laichzeit konnten wir nicht wegen zu kleiner Zahl der Untersu-
chungen die gefundenen Werte naher behandeln; sie sind hier nur fiir
Information angefithrt.

DISKUSSION

Verminderung der Zahlen der Erythrozyten in Laichzeit, die von uns beo-
bachtet wurde, wird von Raunich (1947) fur Lampetra cf. zanandreai und
von Ivanova-Berg u. Sokolova (1959) fiur Lampeira flumatilis ange-

Larven m Melomorphose
rx} {x}

1.03
30.
D Lymghozylen
Bl eutrophie
Evzinophie
204
n-
‘ l L
% Erwachsere '
fex) fvt)

Abb, 1.Absolute Zahlen der verschiedenen Leukozytentypen.

fihrt. Bei Erwachsenen unseres Materials wurden keine Unterschiede zwi-
schen Ménnchen und Weibchen in der Laichzeit gefunden — die Werte bei
Mannchen sind nur etwas niedriger. Dagegen Ivanova-Berg u. Soko-
lova (1959) fanden deutlich niedrigere Zahlen bei Weibchen Lampetra flu-
viatilis — deren Lebensweise aber ganz andere ist. In der Zahl der Erythro-
zyten wurden keine bedeutenden Unterschiede unter Larven verschiedenen
Alters beobachtet; die Korperlange (47 biz 136 mm bei von ung untersuch-
ten Tieren) hingt vom Alter ab — Lohnisky (1965).

193



Tab. 1. Absolute Zahlen der Erythrozyten, Leukezyten und Koagulozyten
{Mittelwerte und Schwankungsbreite)

.|
-7
= W
= gl n Erythrozyten Leukuzyten Knagulozyter
2%
253
]
i 1136700 31700 | 9800
Eatven X | 18 {970000—1410000) | (15200—43700) {5000 — 12800
Tiere in Aleta- < 2 [ 1245000 34550 12650
morphose . | (1160000 — 1330000) (31000 — 38100) {10800 — 14500
) |
vor F
Taichzeit iX. E 1510000 15100 ] 3500
L r [
e | 431200 9100 900
o |
E § dey WM | (280000—650000) (2100— 17700) (240—2090)
L]
(& = ey e
B8 o ve o | 394500 9700 | 1050
A 'ﬂ hd ! ‘ {280000 — 5500001 (300 —17700) l (240 —2090}
< |
5 f oo | v | 18 485000 9000 | 890
' ] i ’ {S90000 — BEHOLD) {2100 — 140007 I {260 —1370)
Tab, 2. Leukozyten (Mittelwerte und Schwankungsbreite}
In Meta-
Larven morphose Erwachsene
. . VL
Monat der Untersuchung X, X IX. {Laichzeit)
n 15 2 1 32
77,69 84,09 49,09 3,0%
Lymphozyten (60— 90) (33— 85) ¢ 0—8)
Myeloblastem 0 0 ] i
1
Promyelozyten 0 ] 0 0
5,5% 3.5%; 10,09 38,800
Myelozyten . ¢ o
o ¥ (1—9) (3—4) (27 —46)
4 ) 1,4% 1,09 3.0% 7.6%
é- Metamyelozyten ©—3) (3 (120}
E=3
= 4 2.8% 2,09, 8,09, 11,8%
w Stabkeriige (1-10) (1—3) (- 35)
i 9.49; 8,09 27,09, 39,09,
Segmentkermige (ﬁ--'flS) (5—11} (21 63}
¥ ™~
Eosinophilz Granulozyten f?;i?—?% (11'_5_%6) % "
Hynek’s Tndex® 1.51 1,57 1,68 1,42
Kermverschicbungsindex 1:0,07 141,88 1,12 1:067

3 z. B. Netousek (1951)
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Die Schwankung unserer Ergebnisse {iber Leukozytenzahlen ist verhalt-
nisméssig breiter als bei Erythrozyten. Trotzdem aber stellten wir fest, dass
ihre Werte bei Lampetra planeri in der Laichzeit am niedrigsten sind; zwi-
schen Minnchen und Weibchen konnten wir keine Unterschiede finden,
Zahlen der weissen Blutzellen, die von Raunich (1947) fir Lampetra of.
zanandreas und von Ivanova-Berg u. Sckolova (1959) fur Lampetra
Sfluviatilis angefihrt wurden sind erheblich héher, als unsere Funde. Die re-
lativen Zahlen der verschiedenen Leukozytentvpen bei Lamgetra planeri mit
denen bei Lampetra of. zanandreai — Raunich (1947) — stimmen iiberein;
von beiden Arten wurde relative Lymphozytose bei Larven und relative
Neutrophilie bei Erwachsenen beobachtet. Die absoluten Werte bei unserem
Material aber zeigen, dass die Zahl der Neutrophilen (und Eosinophilen mit
Ausnahme der Laichzeit) relativ koustant ist; Anderung der Leukozyten-
Werte im Laufe der Ontogenese ist nur von den Zahlen der Lymphozyten
abhingig. Zwischen Verminderung der Lymphozyten-Werte und Riickbil-
dung der Lymphopoese in Leber und Spiralklappe bei Lampefra planert in
Metamorphose — Likovsky (1972) — mébglicherweise ist eine Korrelation.
Die hohen Werte der neutrophilen Myelozyten (zu welchen von uns alle
rundkernigen Zellen eingereiht wurden) sowie die Hynek's Indexe und Kern-
verschiebungsindexe bestatigen, dass bei Lampefra planert die Pelger-
Hustsche Kernanomalie vorkommt: Segmentierungsgrad der Granulozyten-
kerne hat phylogenetische Bedeutung — Undritz (1943). Fey (1966).

Zahl der Koagulozyten bei Larven der Lampetra planert ist deutlich héher
als bei Erwachscnen. namentlich in der Laichzeit. Zwischen Mannchen und
Weibchen wurden keine Unterschiede festgelegt. Die Koagulozyten wurden
von weiteren Autoren wahrscheinlich fiir Leukozyten gehalten und zusam-
men mit diesen gezihlt,
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Astract: This paper deals with a revision of the representatives of the genus Rhabdochem
parasditic in fishes of Africa. #habdockona gendrel Campana-Rouget, 1961, B, srivastavai Chaband
1970, R. paski Baylis, 1928, R, congolensis Campana-Rouget, 1961, and £. gambiang Gendre, 193
ars ¢ongidered to be the valid species of this region; all are redescribed and illustrated, Th
species B. macrolgima Gendre, 1922 is regarded a3 a apecies inguirenda. In addition to new finding
concerning their morphology, the hosts and geographical distribution of the valid members of th
genus are reviewed. The s . lensis is recorded from a new host. The paper is supple
mentad by a key for the identification of species of the genus parasitic in African fishes.

This paper, dealing with the African species, is another in the series con
cerned with the revision of the genus Rhabdochona (see Moravec, 1972
Moravec and Arai, 1971). At present six species of this genus are known
from fish hosts in Africa; however, this review indicates that only five o
them may be regarded as valid. Moreover the two species, B. paski and B. con.
golensis, are very similar and subsequent detailed studies might prove their
conspecificity. The purpose of the author’s present paper is to verify the ori
ginal descriptions of the individual species and to complete and correct
errors and inacceuracies. The author believes that such a revision may enable
a more reliable gpecies indentification and may help to form a basis for fature
work on the biology and zoogeography of these interesting nematodes. A key
has been constructed to facilitate the determination of the individual species,

MATERIALS

The spectmens used to this study were borrowed from the collections of: Musée Royal de
VAfrique Centrale, Terveren, Belgium; Museum Nationsl d'Histoire Najurelle, Paris, France;
British Museum {Natural History), London, Great Britain; and Laboratoire de Parasitologie,
Faculté de Médecme et de Pharmacie, Dijon; France. The methoda used for the examination of the
specimens have been described 1n an esrlior paper (Moravee, 1972).

SUBRVEY QF RPECIES
1. Rhabdochona { Rhabdochona) gendrei Campana-Rouget, 1961
Fig. 1

The following description is based on specimens from the host Barbus
duchesnii from the Congo (Lake Kivu).
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Fig. 1. Rhabdochona gendrei Campana-Rouget, 1961, A, B — anterior end of female (lateral and
dorsal view); C, D — egg; B — tail of female; F — fernale’s tail tip; G, I ~— posterior end of male;
H — smaller spicule. Orig.
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Male (2 specimens): Body 8.36—9.10 mm long with a maximum width of
0.122--0.136 mm. Prostom funnel-shaped, with basal teeth slightly developed,
0.021 —0.024 mm long with a maximum width of 0.018 mm. Prostom lined
internally with longitudinal ribs forming small, forwardly directed teeth
at their anterior ends; their exact number could not be established, (Accord-
ing to Gendre (1922) and Campana-Rouget (1961) there are 14 teeth).
Vestibule including prostom 0.147—0.153 mm long. Length of muscular
oesophagus 0.270—0.300 mm, of glandular oesophagus 2.68—2.72 mm,
Deirids medium sized, bifurcate, situated 0.078 mm from the anterior extre-
mity. Nerve ring encircling muscular oesophagus 0.204—0.213 mm from the
anterior end of the body; excretory pore lying at a distance of 0.276 mm from
the anterior. Eight pairs of subventral and one pair of lateral preanal papillae
present; the latter pair located approximately at the level of the third sub-
ventral pair (counted from the cloaca). Six pairs of postanal papillae present
with the second pair Jateral and the remaining pairs subventral. Larger
spicule 0.480—0.498 mm long, with an indistinct distal tip. Small spicule
{length 0.140--0,150 mm) tapering at its distal end, without the usual ter-
minal barb. Length ratio of spicules 1 :3.21 —3.55. Tail conical, 0.3%3 to
0.429 mm long, with cuticular spike at tip.

Female (2 specimens): Body 10.35—10.96 mm long with a maximum width
of 0.136—0.163 mm. Prostom 0.024 mm long and 0.018 mm wide, with dis-
tinct basal teeth. Length of vestibule including prostom 0.153 — 0.159 mm,
of muscular oesophagus 0.345—0.360 mm, of glandular oesophagus 3.10 to
3.26 mm. Nerve ring 0.225 mm, excretory pore 0.312—-0.315 mm, and
deirids 0.090—0.093 mm from anterior extremity. Vulva slightly postequa-
torial, 4.43--5.03 mm from posterior extremity. Eggs oval, relatively wide;
one pole of the egg provided with a distinet protuberance (operculum?), Size
of mature eggs (containing larvae) 0.036—0.039 x 0.024--0.027 mm. Tail
conical, 0.270—0.303 ram long, with a distinct enticular spike at the end.
Location: intestine.

Hosts: Barbus duckesnti, B. bynni, Barbus sp. (Cyprinidue). Campana-
Rouget (1961) also listed Barbus altinalis {see p. 51), although the other
species, Rhabdochona congolensis, is reported from this host on page 31 in the
same paper. It seems probable that R. gendrei is a specific parasite of some
members of the genus Barbus.

Digtribution: Gendre (1922) found this species in Gambia, while Cam-
pa.na Ruugf‘t (1961) recorded it from the Congo (Lakes Albert, Edounard
and (?) Kivu).

Specimen: Prof. Campana-Rouget’s collection, Laboratoire de Parasito-
logie, Faculté de Médecine et de Pharmacie, Dijon, France.

Comments: Gendre (1922) was the first to find these nematodes. He gave
a description and drawings but he assigned them to the species B. qcuminalta
{Molin, 1860). Recently Campana-Rouget (1961) found that the nemato-
des under consideration represented a new species and consequently she
named it R. gendrei*). In the specimens examined, contrary to the original
deseription, I found basal teeth in the prostom, fewer preanal papillae in the
male, and somewhat smaller spicules.

*) Campana-Rouget (1961) gave anincorrect designation “nom. nov.” mstead of “ap. nov.”;
the designation “nom. nov’. should be used only when 1t applies to & new name for a homonym.
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2, Rhabdochona { RRabdochona) srivastavai Chabaud, 1970
Fig. 2 i

The following description is based on type specimens from the host Stcyoq
pterus fasciatus from Madagascar.

Male {1 specimen): Body 7.62 mm long, with a maximum width of 0.150 mm.
Prostom funnel-shaped (0.018 mm long, 0.015 mm wide), with basal teeth.
Length of vestibule including prostom 0.102 mm, of muscular cesophagu
0.216 mm, of glandular vesophagus 1.29 mm. Deirids bifurcate, well develo-
ped, situated slightly anterior to the middle of the vestibule (0.039 mm from
the anterior extremity). Nerve ring encircling muscular oesophagus 0.150 m

Fag. 2. Rhabdochona srivastavai Chabaud, 1970. A, B — anterior end of female {lateral and dm'sll,

view); C — tal of female; D — posterior end of male; E — anterior end of female {apioal view);
F — male’s tail tip; G, H — female's tail tips. Onig.
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from the anterior end of body; excretory pore lying at a distance of 6 225 m
from the anterior. Subventral preanal papillac asymmetrical (12 papilt
on one side and 13 papillae on the other), lateral preanal papillae not &
served. Six pairs of postanal papillae present with the second pair latel
and the remaining pairs subventral. Larger spicule very long (0.999 mp
with distal tip appearing to be provided with a cuticular membrane. Smals
spicule 0.126 mm long, with a dorsally reflected barb at distal end. Leng
ratio of spicules 1 :7.93. Tail conical, 0.360 mm long, without a termid
cuticular spike.

Female (2 specimens): The body of the females contained not fully mate
eggs. Length 8.98--10.89 mm with a maximum width of 0.204—0.258
Prostom 0.024 mm long with a maximum width of 0.018 mm, provided wil
distinet basal teeth. Prostom lined internally with 14 longitudinal rik
forming small, forwardly directed teeth at their anterior ends; lateral tee
arranged in pairs. Length of vestibule including prostom 0.096—0.099
of muscular oesophagus 0.252—0 255 mm, of glandular oesophagus 1.501
1.57 mm. Nerve ring 0.165—90.168 mm, excretory pore 0.246 mm, and bify
cate deirids 0.042 to 0.054mm from anterior extremity. Vulva mtua.ted ne
the middle of the body, 4.08—5.32 mm from the posterior end. Uteri co
tained only immature eggs. Tail conical, 0.312—0.318 mm long, withot
cuticular spike at the tip.

Loeation: not given.

Host: Only in Sicyopterus fasciatus (Gobiidae).

Distribution: Hitherto recorded only from Madagascar (Beforara).
Specimen: Museum National d’Histoire Naturelle, Paris, France.
Comments: The deseription of the species given by Chabaud (1970)
relatively good. I found the only difference was the number of teeth in tht
prostom. While Chabaud recorded 12 teeth, mentioning that one medi
tooth was duplicated, T observed 14 teeth as in the majority of species of ths
genis.

As the mature eggs of R. srivastevai have not been observed, the appurt:
nance of this species to the subgenus Rhabdochona is only provisions
Chabaud (1970) illustrated only the immature egg (without a larva di
veloped inside).

3. Rhabdochona (Rhabdochona) paski Baylis, 1928
g 3

The following deseription is based on paratype specimens collected fron
»Tanganyika salmon™, Lake Tanganyika.
Male (2 specimens): Body 21.76—22.41 mm long with a maximum widti
of 0.286- 0,354 mm, Prostom funnel-shaped, with the basal teeth distinetl
developed; its length 0.042—0.045 mm and maximum width 0027 mn
Progtom lined internally with longitudinal ribs, forming forwardly directel
teeth at their anterior end. The number of teeth could not be determined
Baylis (1928) recorded 8 teeth. Length of vestibule including proston
0.165—0.204 mm, of muscular oesophagus 0.450—0.525 mm, of glandula
oesophagus 2.52—2.95 mm. Deirids large, simple, situated 0.123 mm fron
the anterior extremity. Nerve ring located at 0,204 0.255 mm and excretory
pore 0 345 mm from the anterior end. Preanal papillae variable in number —
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0.2 mm

Fig. 3. Rhabdochona paski Baylia, 1028, A, B — anteror end of female (Jatersl and dorsal view);
C — distal tip of larger spicule (lateral view); D — tail of female; £ — egg; F, G — posterior end
of male. Onig.

in one male 16 pairs of subventral and 3 pairs of lateral papillae were found,
in the second 19 pairs of subventral and 2 pairs of lateral papillae were pre-
sent. Six pairs of postanal papillae present with second pair lateral and
remaining pairs subventral. Larger spicule 0.282—0.300 mm long, its distal
tip appears to consist of several irregular prongs provided with a slight cuti-
cular membrane. Smaller spicule simple, 108—0.140 mm long. Length ratio
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from the anterior end of body; excretory pore lyving at a distance of 0 225 mm
from the anterior. Subventral preanal papillae asymmetrical (12 papillae
on one side and 13 papillae on the other), lateral preanal papillae not ob-
served. Six pairs of postanal papillae present with the second pair lateral
and the remaining pairs subventral. Larger spicule very long (0.999 mmj,
with distal tip appearing to be provided with a cuticular membrane. Smaller
spicule 0 126 mm long, with a dorsally reflected barb at distal end. Length
ratio of spicules 1 :7.93. Tail conieal, 0 360 mm long, without a terminal
cuticular spike.

Female (2 specimens): The body of the females contained not fully mature
eges. Length 8.98--10.89 mm with a maximum width of 0.204—0.258 mm.
Prostom 0.024 mm long with a maximum width of 0.018 mm, provided with
distinet basal teeth. Prostom Jined internally with 14 longitudinal ribs,
forming small, forwardly directed teeth at their anterior ends; lateral teeth
arranged in pairs. Length of vestibule including prostom 0.096—0.099 mm,
of muscular oesophagus 0.252—0 255 mm, of glandular cesophagus 1.50 to
1.57 mm. Nerve ring 0.165—0.168 mm, excretory pore 0.246 mm, and bifur-
cate deirids 0.042 to 0.054mm from anterior extremity. Vulva situated near
the middle of the body, 4.08—5.32 mm from the posterior end. Uteri con-
tained only immature eggs. Tail conijcal, 0.312—0.318 mm long, without
cuticular spike at the tip.

Location: not given.

Host' Only in Sicyepterus fasciatus {Gobiidae).

Distribution: Hitherto recorded only from Madagascar (Beforara).
Specimen: Museum National d’Histoire Naturelle, Paris, France.
Comments: The description of the species given by Chabaud (1970) is
relatively good. T found the only difference was the number of teeth in the
prostom, While Chabaud recorded 12 teeth, mentioning that one medial
tooth was duplicated, I observed 14 teeth as in the majority of species of this
genus,

As the mature eggs of RB. srivastavai have not been observed, the appurte-
nance of this species to the subgenus Rhabdockona is only provisional.
Chabaud (1970) illustrated only the immature egg (without a larva de-
veloped inside).

3. Rhabdochona (Rhabdochonaj paski Baylis, 1928
Fig. 3

The following description is based on paratype specimens collected from
,» Langanyika salmon’’, Lake Tanganyika.
Male (2 specimens); Body 21.76—22.41 mm long with a maximum width
of 0.286—0.354 mm. Prostom funnel-shaped, with the basal teeth distinectly
developed; its length 0.042—0.045 mm and maximum width 0027 mm.
Prostom lined internally with longitudinal ribs, forming forwardly directed
teeth at their anterior end. The number of teeth could not be determined;
Bayliz (1928) recorded 8 teeth. Length of vestibule including prostom
0.165-—0.204 mm, of muscular oesophagus 0.450—0.525 mm, of glandular
oesophagus 2.52—2.95 mm. Deirids large, simple, situated 0.123 mm from
the anterior extremity. Nerve ring located at 0.204—0.255 mm and excretory
pore 0.345 mm from the anterior end. Preanal papillae variable in number —
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0.2 mm

Al

Fig. 3. Rhabdockona pasks Baylis, 1928. A, B — anterior end of female (lateral and dorsal view);
C — distal tap of larger spicule {lateral view); D — tail of female; E — egg; F, G — posterior end
of male. Orig.

in one male 16 pairs of subventral and 3 pairs of lateral papillae were found,
in the second 19 pairs of subventral and 2 pairs of lateral papillae were pre-
sent. Six pairs of postanal papillae present with second poir lateral and
remaining pairs subventral. Larger spicule 0.282—0.300 mm long, its distal
tip appears to consist of several irregular prongs provided with a slight cuti-
cular membrane. Smaller spicule simple, 108—0.140 mm long. Length ratio
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of spicules 1 : 2.14—2,61. Tail (0.405—0.411 mm long) tapering posteriorly,
with a rounded end.

Female (3 specimens): Body of females containing mature eggs 29.38 to
35.39 mm long with a maximum width of 0.408 —0.422 mm. Length of pro
stom 0.045—0.048 mm, maxtmum width 0.027—0.033 mm. Vestibule inelud-
ing prostom measuring 0.198—0.237 mm, muscular oesophagus 0.468 to
0.600 mm, glandular oesophagus 4.35—4.90 mm. Distance of nerve ring
from anterior extremity 0.276 —0.300 mm, of excretory pore 0.345—0.375 mm,
of deirids 0.126—0.153 mm. Vulva postequatorial, 13.36—17.14 mm from
the posterior end of the body. The eggs were observed only within the
cleared body of the nematodes — the mature eggs seemed to be smooth,
without filaments or floats. Eggs thick-walled, size 0.042—0.048 x 0.027 to
0.030 mm. Tail {0.294—0.354 mm long) tapering posteriorly: rounded end
without any processes.

Location: intestine and pyloric appendages.

Hosts: The type host “Tanganyika salmon™ (probably Alestes macro-
phthalmus-Characidae); also in a “‘siluroid fish* and a “smal fish”.
Digtribution: Hitherto recorded only by Baylis (1928) in fishes from
Lake Tanganyika.

Specimen: British Museum (Natural History), London, Great Britain.

4. Rhabdochona (Rhabdochona ) congolensis Campana-Rouget, 1961
Fip, 4

I examined 3 specimens from the host Chrysichthys nigrodigifatus from
Cameroon kindly lent by Dr. F. A. Puylaert.
Male {1 specimen): Body 12.24 mm long with a maximum width of 0.163 mm.
Prostom large, funnel-shaped, with distinet basal teeth; its length 0.036 mm,
maximum width 0.030 mm. Length of vestibule including prostom 0.180 mm,
of muscular ocesophagus 0.456 mm, of glandular oesophagus 2 90 mm.
Deirids conspicuously large, simple (not bifurcate), approximately opposite
to the midportion of the vestibule {0.096 mm from anterior extremity). Nerve
ring encircling muscular oesophagus 0.216 mm from anterior end of body,
excretory pore at a distance of 0.342 mm from the anterior. Subventral
preanal papillae asymmetrical {14 papillae on one side and 13 papillae on the
other); in addition to subventral papillae two pairs of lateral preanal papillae
are present. Six pairs of postanal papillae are present with the second pair
lateral and the remaining pairs subventral; the last pair is located more
laterally, and is smaller than the other pairs. Large spicule 0.207 mm long
with distal tip appearing cone-shaped in lateral view; in ventral view it seems
to he divided into several prongs surrounded by a cuticular membrane. Short
spicule simple, 0,087 mm long, without a dorsal barb, Length ratio of the
spicules 1 :2.37. Tail (0.237 mm long) tapering posteriorly, with a rounded
end,
Female (2 specimens): Body of females (without eggs) 7.15—8.90 mm long
with a maximum width of 0.122—0.177 mm. Length of prostom ©.033 to
0.036 mm, its maximum width 0 021 —0.024 mm. Prostom lined internally
with 8 longitudinal ribs, forming large, forwardly directed teeth at each end.
Length of vestibule including prostom 0.129 —0.168 mm, of muscular oeso-
phagus 0.369—0.456 mm, of glandular oesophagus 2.18—3.06 mm. Distance
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Fig. 4 Rhabdochona eongolensis Campuna-Rouget, 1981. A, B — anterior end of female {lateral
snd dorsal view); C — antecior end of female {apical view); D, B — posterior end of male (lateral

and ventrel view): F — fernale’s tail tip; G — smaller spicule (lateral view); H — tail of female;
1, T — distal tap of larger spieule (lateral and ventral view); K — male's tail tip. Org.
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of the nerve ring from anterior extremity 0.174-0.243 mm, of excretory
pore 0.240 mm, of large deirids 0.069—0.084 mm. Vulva postequatorial,
2.38—3.47 mm from the posterior end of the body. Eggs were not present;
according to Rasheed (1965) the egg iz without filaments or floats. Tail
0.159—0.180 mm long, with truncate tip provided with about ten finger-
shaped processes 0.003 mm long.

Location: not given; the specimens from Ch. nigrodigitatus were found in
the stomach, thiz suggesting an atypical host.

Hosts: This species has been reported by Campana-Rouget (1961) from
a variety of fish hosts belonging to the families Polypteridae, Characidae,
Cyprinidae, Bagridae, C(lariidae, Schilbeidae, Mochocidae and Cichlidae,
Rasheed (1965} based her redescription of the species on nematodes from
Haplochromis wingati (fam. Cichlidae).

Distribution: Hitherto recorded only by Campana-Rouget (1961) from
the Congo (Lakes Albert, Edouard and Kivu) and by Rasheed (1965) from
the Albert Nile; the specimens examined by me originated from Cameroon
(Elang). In addition 1 was informed by Dr. 8. Prudhoe that the coliection
of the British Museum (Natural History) contained several specimens of
this apecies collected from Haplochromis sp. in Uganda.

Specimen: Musée Royal de I'Afrique Centrale, Tervuren, Belgium, No.
33.7145.

Comments: In many important features R. congolensis seems to be very
similar to the species R. paski and subsequent studies might prove that
R. congolensis only represents younger specimens of E. paski. Regardless of
metrical differences the two species should be also differentiated by the
number of preanal papillae in the male, by the shape of the distal tip of the
larger spicule, and by the presence or absence of finger-shaped processes on
the tail tip of the female. However, as is ebvious from Table 1 and drawings,
the only difference which may be taken into account is the presence or ab-
sence of finger-shaped processes at the tail #ip of the female. The number of
preanal papillae may be considerably variable within the same species of the
genus (polymorphism 7). Also the metrical differences and the differences in
the shape of the tip of the larger spicule might be explained by age or host

Table 1. Comparison of some features of Rhabdochona conglensis and R, poski

R. congolensis R. paski
after i
after after
C%{g‘? a::" Rasheed own data own data Baylis
& 1865 1928
1961
Length of male 58 4.5-6.5 12,24 21.8—~22.4 15—20
Length of female 9.5 18 6.6 - 6.8 7.2—8.9 29.4—35.4 18—235
Nao. of subventral preanal
papillae 11-12 pairs 14 pairs 14 + 13  16—-19 paira 17—18 pairs
No. of lateral preanal
papillae 2 paira 2 pairs 2 pairs 2—-3pairs 34 paira
Length of larger spicule 1.140 0.150—0.170 0.207 (.282—0.300 0.260 - 0.260
Length of smaller spicule 0.062 0.065—0.068 0.087 0.108—0.140 0.120—0.140
Finger-shaped processes
on femnale’s tail tip present present present abaent absent
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variability. However, until this problem is satisfactorily solved, I consides
that both species are independent.

Campana-Rouget (1861) gave a list of the hosts of R. congolensis, includ-
ing a total of 10 fish species belonging to 8 families. This fact seems very
remarkable, as the majority of members of the genus Rhabdochona exhibit
higher degrees of specificity and their hosts largely belong to the same family
(see Moravee. 1972). Consequently it may be supposed that in some of
the named hosts only accidental or secondary infections were recorded.
Campana-Rouget (1961) did not designate the type host; on page 31
the author only gives the measurements of two specimens of R. congolensis
from Barbus aliinalis, however, in the list on page 51 the other species,
R. gendres, is reported from this host.

5. Rhabdochona (Globochona) gambiene Gendre, 1922
Fig. 5 .
Svn.: Cystidicole minuia Rodhain et Vuylsteke, 1934 ‘
|

The following description is based on specimens described as “Cystidicola
minuta” from the host Barbus eutaenia from the Congo.
Male (1 specimen): Body 3.81 mm long with & maximum width of 0.095 mm.
Prostom small, funnel-shaped, without distinet basal teeth; its length
0.015 mm, width 0.012 mm. Prostom lined internally with longitudinal
thickenings forming small, forwardly directed teeth at their anterior ends;
their number could not be established. According to Gendre (1922) and
Campana-Rouget (1961) there are 12 teeth. Length of vestibule including
prostom 0.078 mm, of muscular cesophagus 0.135 mm, of glandular ceso-
phagus 1.14 mm, Deirids very small, simple (not bifurcate), lying slightly
in front of the anterior margin of the muscular oesophagus (0.060 mm from
the anterior extremity). Nerve ring encireling muscular oesophagus 0.114 mm
from anterior end of body; excretory pore not located. Of the 10 pairs of
preanal papillae, two pairs are lateral and the remaining pairs subventral;
first lateral pair situated slightly anterior to the first subventral pair {counted
from the cloaca), second lateral pair approximately at the level of second
subventral pair. Five pairs of larger postanal papillae present with second
pair lateral and the remaining pairs subventral. An additional pair of minute
lateral papillae seem to be present behind the last subventral postanal pair.
Larger spicule 0.345 mm long, with only a slightly distended distal tip,
ending in a transparent membrane. Smaller spicule simple, 0.075 mm long.
Length ratio of spicules 1 : 4.57. Tail conical, 0.132 mm long, with a rounded
tip.
Female (1 specimen}: Body of female containing only immature eggs 5.24 mm
long with a maximum width of 0.136 mm. Prostom 0.015 mm long and
0.012 mm wide. Length of vestibule ineluding prostom 0.060 mm, of muscular
oesophagus 0.15% mm, of glandular cesophagus 1.97 mm. Nerve ring 0.117 mm
from the anterior end of the body; excretory pore not located. Deirids very
small, simple, lying approximately at the level of the anterior margin of the
muscular oesophagus (0.048 mm from the anterior extremity)}. Vulva post-
equatorial, 1.82 mm from the posterior end of the body. Size of the immature
eggs 0.021—0.027 % 0.012—0.015 mm. Gendre (1922), Rodhain and
Vuylsteke (1934) and Campana-Rouget (1961) record that the eggs
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Fig. 5. Rhabdochona gambiane Gendre, 1822, A - enterior end of male (dorsal view); B — anterier
end of female (lateral view); € — posterior end of male; D — male’s tail tip; E — female's tail
tip; F — tail of female; G — distal tip of larger spicule. Orig.

are provided with four lateral, hemispheric floats. Tail very short {0.084 mm),
cone-shaped, with a rounded tip. Under higher magnification numerous
minute points are geen to cover the tail tip.

Location: intenstine; Rodhain and Vuylsteke (1934) record specimens
from the oesophagus.

Hosts: Members of the family Cyprinidae. Gendre (1922) described
R. gambiana as nematodes of an unidentified fish. Rodhain and Vuyl
steke (1964) reported Barbus eutaenia to be the host, while Campana-
Rouget (1961) recorded it from Barilius moori. It may be assumed that this
species is typically a parasite of fishes of the genus Barilius.
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Distribution: MHitherto recorded only from the River Gambia, Gambia
(Gendre, 1822}, from the River Kalemic near Elizabethville, the Congo
(Rodhain and Vuylsteke, 1934) and from Lake Kivu, the Congo (Cam-
pana-Rouget, 1961).
Specimen: Musée Royal de I'Afrique Centrale, Tervuren, Belgium, No.
17268—17269.
Comments: According to information given me by Prof. Chabaud and
Prof. Campana-Rouget, Gendre’s type specimens are not preserved. However,
detailed original description of R. gambiana enables me to state that the ne-
matodes described as Cystidicola minuta are conspecific with Gendre’s speci-
mens. At the same time I agree fully with Campana-Rouget (1961) who
synonymised both species. The appurtenance of the nematodes “Cystidicola
minute’’ to the genus Rhalidochona has been also shown by Ko and Ander-
son (1969).

The presence of minute points on the tail tip of the female in the specimens
I examined is a remarkable feature, showing affinities of this species to the
Asiatic species B. barusi, B. chodukini, R. coronocaunda, and R. sorana.

6. Rhabdochona macrolaima Gendre, 1922

This species was deseribed by Gendre (1922) on the basis of one young
female recovered from the intestine of an unidentified fish in Gambia. Prof.
(habaud and Prof. Campana-Rouget kindly informed me that Gendre’s type
gpecimen had been lost. The morphology and measurements of this species
suggest its resemblance to R. paski and E. congolensis. But Gendre's drawings
indicate that the prostom of B. macrolaima should be without basal teeth,
These details might, however, have been overlooked by the author, as well
as the presence of processes on the female’s tail tip. For these reasons I
suggest the consideration of R. macrolaima Gendre, 1922 as a species inqui-
renda.

Key to the African species of Rhabdochona

(.

Mature eges {containing larvae) provided with four lateral, hemispheric floats; male with
4 pairs of subventral postanal papallae . . . . . . o0 L o000 0L . R. gambiana
Mature eggs without floats; males with § pairs ol' subventm] postanal papillaec. . . . . 2
Prostom with 8 teeth; deirids large, not bifureate; larger spicule at mast 0.3 mm long . . 3
Prostom with 14 teeth; deinds of medium size, ifurcate; larger spicu]e longer thm,i
G R R R A R Y
3 (2) Tail tip of fe:male provnded w1th abcaut ten small finger- shaped processea. bod‘« of male
4.5—12.3 mm long, that of fermale 6.6 — 18 mm; larger sp]cule $.14—90.21 mm long .
....... " . R. “ﬂ?lgO{FRStS‘
— Ta.ﬂ mp nf femalc mund.ad smooth wtthout anyv procasses, length of male 15 —22 mm, of
female 28— 35 mm; longer spicule 0.25—0.30 mm long . . . ; . - It paski
1 (2) Larger spicule longer than .9 mm, length ration of aplcules 1:7.5-7. 9; distal end of
smaller gpicule provided with a dorsal barb; tail tip of female without a tarmum] cuticular
spike . . . . ) : . R. srivasicvai
—  Larger spicule shorter than 0.6 mm, ll‘ngth ratio of s,pu,u]ea 1:3.21 % 55; distal end of
smaller spicule without a dorsal barb; tail tip of female ending in a sharp cutwular point
R. gendrei

fde
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Abstract: Sixteen specimens of the sterlet from the Czechoslovak section of the river
Danube were studied with regard to their morphometric {I4] and meristic (6} characters.
Results have been compared with the literary date. There are no differences between various
European populations, Regarding the slight sexual dimorphism normally shown chiefly in the
paired fin lengths of both sexes, it is interesting that the pectoral fins are somewhat shorter
in males than in females.

INTRODUCTION

With the exception of the data obtained by Vladykov (1931) who exam-
ined the sterlet ftom the Carpathian Ukraine (lower parts of riwers Tizsa,
Borjava, Latorica and Ouge), we have no information concerning the sys-
tematic position of sterlets of the Czechoslovak part of the river Danube,
where also this species occurs (See Oliva-Hrabé-Lde, 1968).

MATERIALS AND METHODS

We have received a sample of 16 sterlets collected in the river Danube near the town Ko-
mérno, m 1951, through the kind courtesy of the Asst. Prof. Ing. Dr. Frantidek Volf, Fisherioa
Research Tnstitute, Prague. The fish were preserved in 49 formalin and then transferred into
802, alcohol.

The schome of messurementa used was gecording to Pravdin (1931) Vladykov (1931)
and partislly that of Vliadykov-Beaulieu (1046). The measurements were taken according
to the following schema:

The total length (absolute length), TL is messured from the tip of the snout to the vertical from
the upper half of the caudal fin. With this length are compared all other lengths except those
of the head (e.g. length of snout, eye diameter etc.) which are compared with the head length.
The length of candal peduncle, C1 — the distance from the base of the last anal fin ray to the
anterior margin of the caudal fin rays.

The maximum body depth (height), BH — the distance in the projection of the greatest body
depth between the scutes.

The minimum body depth, MH is measured in the most narrow part of the body, generally at
the begining of the eaudal fin.

The head length, Tp — the distance from the tip of the snout to the posterior margin of the
gill cover, following the central line of the head,

The postorbital distance (length), op — the distance from the posterior margin of the eye to
the posterior margin of the gill cover.

Eye diameter, do — the longitudinal eye diameter, *‘the length of eye’’.

The length of the snout, Td — the distance fram the tip of the snout to the anterior eye margin.
Dorsal fin length, D1 — the length of the dorsal fin base,

Dorsal fin depth, DDe — the maximum height of dorsal fin, the length of its longest ray.

Anal fin length, Al — the length of anal fin base.
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Anal fin depth, Aa — the maximum height (depth) of the anal fin, the length of the longest &
Pectoral fin length, P1 — the length of ita longeat ray.
Ventral fin length, V1 — the length of its longest ray.

Furthermore, the number of all rays in the dorsal and anal fins, including the rudimentay
ones wers counted, with due attention to the difficulties referred to by Vladykowv and B¢
aulieu {1946).

DESCRIPTION

The body is cylindrical and elongated in shape, covered with 5 rowsd
bony scutes; the upper lobe of caudal fin with rhemboidal scales. The he
iz covered with closely adhering bony plates. The protractile mouth is b

Fig. 1. Explanations to the table of measuremnents in Acipenser ruthenus. TL — total lengh:
Ol — length of caudal peduncle; BH — maximum body depth (height); MH — minimum bedy
depth (height); Tp — head length; op — postorbital distance; do — eye diameter; Td — lengt
of snout; DI — dorsal fin length; DDe — dorsal fin depth; 4l — anal fin length; Aa — anal
fin depth; P1 — pectoral fin length; V1 — ventral fin length; 1, 2, 3 — 14 dorsal scutes; 7.4
9 — 61, 62, 83 lateral scutes; 1, 2, 3 — 6, 7 ventral seutes; F — fuleral scales on the upper lob
of caudal fin; Bl — barbels.

cated on the lower side of the head and is bounded by thick lips. Branchior
tegal rays as well as the interoperculum are lacking. The dorsal and aml
fins are located very posteriorly. The eyes are comparatively small. The gi
membranes are united to the jsthmus not forming Free fold. The lower lip is
divided, but comparatively little, The barbels are fringed and reach to the
anterior margin of the mouth. The body between scutes is covered with
small crest-like grains (the scutes are not present here). Sometimes very
small isolated plates, rarely occur below the dorsal scutes (Berg, 1911
We have found this in one specimen (No. 6250). The dorsal spines are with
keels on the upper surface and these kells end posteriorly by spines directed
caudally. The surface of the scutes are with radial lines which are not clearly
granulated. The anterior scutes are higher than the posterior ones. The
lateral scutes very closely adhere to one another and are prolonged
a transverse direction, somewhat obliquely, and are not less than 67 i
number (Berg, 1911 cites the number as 57). Anterior to the anal fin there
are always 3—5 unpaired scutes. The first spinal as well as the first ventral
fulcral scales of the caudal fin are not magnified. The rostrum is triangular
prolonged, and pointed but the length is very variable, ranging from 20%
to 609 of the head length (Berg, 1811). According to Berg (lc.), themw
are generally three warts on the vomer, but the number of warts is variable
from 0 to G. We bhave found in average 3.8 {in 2 speciméns 2; in § speci-
mens 4; in 9 specimens 3 warts). The branchial spines (gill rakers) on the
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first arch ranges from 14¢-23 in our specimens (Berg, 1811; 15— 23). There
are 26—38 (32.8) fulcral seales on the upper margin of-the dorsal lobe of
the caundal fin. d :

COMPARATIVE DATA

Only part of our data can be used in comparing with those of Berg
(1911). Vladykov (1931), Smidtov (1939), Chochlova (1955), Janko-
vié (1958) and Banarescu (1964). For example, the length of the snout
15 apparently longer in the material of Jankovié¢ (l.c.). This character is
very variable; and based on this, the short-nosed morpha kamensis Lo-
vetzky, 1834 (— morpha brevirostris Antipa, 1909) has been recognised. Ac-
cording to Jankovié¢, 1958, this morpha does not exist.

It is evident from the table of measurements that our data are very simi-
lar to those of other authors who had studied the material of the Central
European origin, river Kama and Yenisei. The specimens from Yenisei have
apparently larger number of gill rakers and forms a separate natio marsigli
Brands, 1833 (for further details see Berg, 1948; p. 76). According to
Chochlova (1955) this natio does not exist, but her own data show evident
differences in the number of gill rakers between the sterlet populations from
Yenisei, Irtysh and Angara (75 specimens from Yenisei has had 19—35 gill
rakers. ave. 26.88 4 0.54; 116 specimens from Irtysh had 17—24, ave.
20.95 & 0.14; 113 specimens from Angara had in average 28.68 - 0.68.
ranges are not given). The specimens from Irtysh resemble the Central
European ones in this character but not those from the river Angara.

SEXUAL DIMORPHISM

Vladykov (1931) found the P length in males being 15.6—17.7%, of the
total length and 15.9—18.0% in females. Pectoral fin forms 44.4—58.7%,
of the P—V distance in males and 45.6—60.49, in females. Ventral fin forms
7.2—9.09%, of the total length in males and 7.3—8.99%, in females. The ventral
fin also forms 53.7-59.29, (maximum 66.09%) of V—A distance in males
and 50.0—60.69%, (maximum 64.39) in females. Similar results were found
by us also (sce the table). Jankovié (1958,) has not dealt with these
characters.

It is interesting that the pectoral fins, generally longer in the males of
Cyprinid and Cobitid fishes, are shorter in sterlet males. According to Jan-
kovié (1958) and Banarescu (1964) the length of snout is somewhat
longer in adult males (46.5—68.5%, ave. 56.25%, of the head length), and
in the adult females the average is 55.779%,, but in the subadult (non ripe)
males it is 57.129, compared with the 57.319%, in the subadult females. It
is also evident from our data that females have slightly longer head than
the males and this is in conformity with the observation of Jankovié
(1958).

SUMMARY
The 16 sterlets (Acipenser ruthenus Linnaeus, 1758) from Czechoslovak
part of the Danube has the following morphometric and meristic charac-

ters. Averages are given in the brackets. Total length 327508 (428.4) mm;
in %, of total length: head 18~28 (21.9), body depth 5.9—9.8 (8.0), mini-
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Table of morphomsetric and meristie

Authority Authors
16 males
Number of spacimens and sex Haalen 8 fomales and females
ranges ave. ranges ave, ranges ave.
“Total length 396 —508 430.9 327486 4186.9 427508 4284
As Y of total length:
Head length 18-24 214 20--28 22.5 18 -28 21.9
Body depth 7.5— 8.8 8.0 59— 9.8 7.8 59— 9.8 8.0
Mmimum body depth 23— 40 3.3 24— 46 3.4 24— 46 34
Dorsal fin length 9.0—-12.0 1.5 11.0—140 119 9.0—-14.0 112
Dorsal fin depth 55— 7.6 6.3 53—-100 73 5.3—10.0 7.0
Anal fin length 5.5— 62 5.8 5.1— 80 6.1 51— 80 589
Angl fin depth 69— 8.2 7.5 7.3—11.0 8.3 6.9—-11.0 7.9
Pactoral fin length 13.0—18.0 166 16.0-—-22.0 18.0 13.0-22.0 17.3
Ventral fin length 56— 7.2 1.5 58— 92 8.9 5.5— 92 6.8
Az % of head length:
Length of snout 45 —h4 47.9 42—-49 46.3 42—54 7.1
Postorbital length 38 —48 45.1 43—51 45.5 38—51 45.3
Length of anterior barbel 17—-23 21.0 21 —24 22.4 1724 21.7
Eye diameter 76— 9.4 8.4 8,3—10.0 9.1 7.6—10.0 8.8
Number of Tays in dorsal 39—47 43.0 39—46 42.2 30 —47 42,6
Number of rays in anal 26—30 27.7 23—39 28.6 2339 28.2
Number of doraal scutes 13—15 14.1 1015 13.4 10—15 13.7
Number of lateral scutes 60— 66 63.2 59 —64 B2.0 59—66 62.6
Number of ventral scutes 13186 13.7 12186 14.6 1216 14.1
Number of gill rakers 1 the
first branchual arch 14—23 199 1523 18.5 1423 19.2
Number of fuleral acales 28— 37 335 26 38 32.0 26—38 32.8

* Cited after Berg, 1948.

mum body depth 2.3 -4.6 (3.4), dorsal fin length 9.0—14.0 (11.2), dorsal
fin depth 5.5—10.0 (7.0), anal fin length 5.1—8.0 (5.9}, anal fin depth 6.9
to 11.0 (7.9), pectoral fin length 13.0—22.0 (17.3) and ventral fin length
5.5—9.2 (6.8).

In 9% of head length: snout 42—54 (47.1), postorbital length 38-—51
(45.3), length of anterior barbel 17—24 (21.7), eye diameter 7.6 —10.0 (8.8),
D 39—47 (42 6), A 23389 (28.2), dorsal scutes 10—15 {13.7), lateral scutes
59 66 (62.6), ventral scutes 12—16 (14.1), gill rakers 14-—23 (19.2) and
fuleral scales 26 —88 (32.8),

The specimens under investigation do not differ from those from the
Yugoslav part of the Danube and the Soviet Union but differ from those
from the river Yenisei, which hase larger number of gill rakers described as
a separate natio marsigli Brandt, 1833,
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characters of Acipenser ruthenus

Viadykov, 1931

Jankovid, 1058

Rmidtova¥, 1939

Chochlova, 1955

19 males 300 males number of spec. 81 males
and females and females unknown and females
ranges ave. ranges ave. ranges ave, Tanges ave,
320— 560 — — — — - - —
18—23 — 15.5— 8045 21.3 18.0—25.0 20.8 18.7--26.8 20.5
W == = s — — 9.6--14.5 12.2
- - - - - - 23— 3.7 3.2
—_ —_ 1218 14.5 — —_ 10.6—18.4 14.2
g - e - — — 64— 9.1 7.9
47— 57 - 46.5—63.5 56.0 | 31.0—53.0 426 34.6—-50.5 43.0
- - - — — — 36.0--59.0 48.2
2 23 i = - — 143 -21.8 18.8
— — — — - — 42— B3 5.8
39—43 - 4148 — — — 3848 42.6
2225 — 2227 == — — 18 -30 23.8
1215 13.0 1217 13.7 12— 146 13.6 1117 14.4
57— 64 0.8 58 —70 62.3 bR— 69 61.9 5970 £3.4
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CESTODES SPECIES NEW FOR THE PAKASITE FAUNA
OF MICROMAMMALIANS FROM GEORGIA
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Abatract: A survey 1 presented of 23 cestode species, recorded for the fras time from
the territary of Georgia, or found m new hosts, 4 general survey of the cestode fauna of small
mamrmnals from Geerga s given in Table 1.

The first report on the finding of cestodes in micromammalians from
Georgia was published by Gamtsemlidze (1941). The material examined
in post-mortem by this author had been collected by members of the 115th
Helminthological Soviet Expedition headed by K. I. Skrjabin in 1931
Among the 10 helminth species from rodents, the author found two cestode
species, i.e. Hymenolepis diminufa and H. straminea. In the years 1939 to
1949, Kirschenblatt (1938, 1940, 1948, 1949) continued studies on the
helminth fauna of small mammals and reported 18 cestode species from
Georgian micromammalians (Table 1). Meladze ({1960) found 4 larval
cestode species and that Cysticercus pissiformis, C. sp., Echinocaccus granu-
losus and Diphyllobothrium sp. in Altai squirrels from the reservation Ta-
berdingk. Rodonaja (1956) reported 7 cestode species (Table 1} in 1956
and 3 additional cestode species in 19569, Kurashvili (1966) found Alveo-
coccus multilocularis in Microtus soctalis. Matsaberidze (1961) reported
the finding of Vampirolepis skrjabiniana from bats; in 1963, this author
found 5 cestode species in rodents and, in 1966, his list; of cestodes of small
mammals contained a total of 22 species. We found another 23 cestode
species during our helminthological examination of small mammals per-
formed in Georgia in November 1870. Of these 6 species were recovered
from new hoss.

MATERTAL AND METIIODS

Our cestode material was obtained from 26 small mammals belonging to 12 spectes: Sorex
arancus (1), 8. radded (3), 8. minutus (1), Crocidura gueldenstaedts (1), Neomya fodtens (12),
Taips romana (1), T. transcavcasica (1), Apodemus sylvaticus (2), Ratius norvegicus (1), Medo-
cricetus brandit (1), Miecrotua socialis (1), Sciurus alivicus (1). The anumals had been caught 1n
7 locahties: Kutaisi, Nardevani, Ordzhonikidze, Likhet Mts., Logodekhi, Guldhar, Khatur

SURVEY OF THE CESTQDE SPECIES RECOVERED

1. Andrya montane Kirschenblatt, 1941
Originally described by Kirschenblatt (1941) from Microtus arvalis
transcauvcasicus and M. nivalis. Erhardové-Kotrld and Daniel
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Table 1, Hurvey of Costodes found in Georgis

Cautode‘ gpecies

Gamtesemlidze (1941)

Kirshenblatt (1938 —1948)

Meladze (1960}

Rodonaja (1956}

Authors

Rodonaja {1959}

Kurashwvijli {1961)

Matsaberidze {1961)

Matsaberidze (1963)

Matsaberidze (1966}

Prokopis, Matsaberidze (1871)

Prokopié, Matsaberidze (here)

Paranoplocephala dentata
Paranoplocephnle omphalodes
Aprostatandrya macrocephala
Andryc montana
Muozgovogio pectinata
Mathcuotaenis symetrica
Catenotaenia cricetorum
Catenotaenia dendritica
Catenotaenia pusilia
Skrinbinotaenia lobata
Hymenolepis diminuta
Hymenolepis erinacei
Hymenolepis fraterna
Hymenolepis mathevostanas
Armadolepis myoxi
Rodentolepia asymaelrica
Rodentoleptia cricets
Rodentolepis microstoma
Rodentolepis straminea
Staphylocystis furcata
Staphylocystis jacobsoni
Neoskriabinolepis singularis
Vigisolepis barbascolex
Paeudodiorchia prolifer
Passerilepis crenate
Myotoleprs crimensis
Vampirolepts magnirosteligla
Vamprrolepis skrjabiniand
Vampirolepis sollysi
Trwdontolepis bifurcus
Triodontolepis hamanni
Triodontolepis kurashvily
Coronacanthus integris
Coronacanthus omissus o
Sorecenda diaphang
Soricinia sorweis

Sertcinia tripartila
Insectiverolepis globosa
Insectivoroleps globosides
Rodentotaenia crassiscolex
Rodentotaenia filamentosa
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Cladotaenia cylindricaea (larvae) +
Taenie crasaiceps (larvae) +
Taenia martis {larvae) +
Taenia pissiformis (larvae) + +
Taenta polyacantha (larvee} +
Taenia tenuicollis (larvae) G
Hydatigera tasniaeformie (larves) + %+
Erelanocoecus granulosus (larvae) -+
Alvescoccus mulitlocularia (larvae) + £
Cysticercua sp. £+
Dephyllobathrium erwucei (larvae) -
Diphytlobothrium sp. (larvae) -+
Mesocestoides lineatus (larvae) + +
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(31970) found this species in Alticola argentata (Severtzov, 1879) from
Afghanistan; Andrejko (1970) in M. arvalis and Clethrionomys glareo-
lus from Moldavia.

The cestode in our material was recovered from a new host, Microtus
soctalis, from the vicinity of Khaturi,

. Hymenolepts matevossianae Akhumian, 1946

The author of this species described it from Mesocriceius brandti from
Armenia.

Our species was recovered from the same host in Georgia near Nar-
devani.
Soricinia diapkana (Cholodkowsky, 1906)
This species is known to parasitize species of the genus Sorex from the
Palaearctic region. Matsaberidze (1966) recovered the species from
Sorex araneus in Georgia. Qur species was found in the new host Sorex
raddet in the vicinity of Ordzhonikidze.

. Soricinia soricis (Baer, 1928)

Baer (1928) described the species from Sorex alpinus from Switzerland.
Prokopié¢ (1859) found it in Czechoslovakia. Andrejko (1970} re-
corded it from Sorex araneus, 8. minutus and Neomys fodiens from ﬂi}ﬂ
Moldavian S.8.R. We found this species for the first time in Georgia in



the vicinity of Ordzhonikidze and Gukhari in the hosts Sorex araneu.
and 8. raddei, the later being a new host.

. Soricinia tripartita Zarnowski, 1956

The anthor of this species described it from Sorex araneus from Poland
Kisielewska and Prokopié (1963) found this species in (zecho
slovakia, Vaucher and Hunkeler (1967) in Switzerland. In Georgia
this species was reported for the first time from Sorex racddei from th
vicinity of Ordzhonikidze.

. Pseudoriorchis prolifer (Villot, 1890)

The species is known to parasitize shrews of the subfamily Soriecin
from the Palaearctic region. In Georgia, we found this species for tgg
first time in the new hosts Sorex raddei and &. minutus from the vicinity
of Qrdzhonikidze.

. Neoskrjabinolepis singularis (Cholodkowsky, 1912)

Also a parasite of Soricidae from the Palaearctic region. Cholodkow
sky (1912) described it from the U.S.8.R. (the vicinity of Leningrad
and so did Vagilev (1949). From various other areas including Ge
orgia, the parasite was recorded under the name Neoskrjebinolepi
schaldybini Spassky, 1947. We recovered it from Sorexr radde: (Ordzho
nikidze).

. Rodentolepis criceti (Janicki, 1904)

The species is a typical parasite of hamsters. Baer (1832) placed thi
species in synonymy with Rodenlolepis straminea {Goeze, 1782}, Thi
synonymy was accepted by various authors (e.g. Lopez-Neyra, 1942
‘arnowski, 1965; Baer and Tenora, 1970), while other authors
(Skrjabin and Kalantarjan, 1842; Akhumjan, 1945: Skrjabin
and Matevosjan, 1948; Spassky, 1954; Wahl, 1967) considered
both to be independent species. Joyeux and Kobozieff (1928) main-
tained that the hooks of R. cricefi (Janicki, 1904) were identical with
those of R. microstoma {Dujardin, 1845), while Wahl (1967) considers
R. microstoma to be in synonymy with R. straminea.

On the basis of our material we are inclined to agree with the authors
Skrjabin and Kalantarjan (1942), Akhumjan (1945), Skrjabin
and Matevossian (1968), Spassky (1954}, Wahl (1967) in that the
cestode R. criceti is an independent spevies paragitic mainly in hamsters

We found our speries in the intestine of Mesocricetus branditi in the
vicinity of Nardevani.

. Passerilepis crenala (Goeze, 1782)

This cestode is a typical parasite of Passeriformes from the Palaearctic
region. An occasional finding of this cestode species has been recordec
from Apodemus flavicollis and other rodents under the name Hymeno
lepis muris-sylvatici (Rudolphi, 1819) by, e.g., Stammer (1955), Ry
bicka (1959), Sadovskaja (1952), Schmidt (1961), Chiriac anc
Hamar (1966), Vaucher and Hunkeler (1967), Prokopié anc
Mahnert (1970). Prokopié¢ (1967) placed the species H. muris-sylva
tici in synonymy with Passerilepis crenata (Goeze, 1782) on the basis o
the results of the examination of his material and of the life cycle.

The cestode was recovered by the authors from Apodemus sylvaticu.
in the vicinity of Kutaisi and the Likhet Mts.
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Staphylocystis furcata (Stieda, 1862)
This species is known to parasitize Soricidae from the Palaearctie and
Ethiopian regions.

The authors found this cestode in the new hosts Talpa franscaucasica,
Sorex radde: and Sorex araneus from the vieinity of Ordzhonikidze.
Staphylocystis jacobsoni (Linstow, 1907)

This cestode parasitizes members of the genus Crocidura from the Pa-
laearctic region,

Our finding of Staphylocystis jacobsomi in a new host — Croctdura
gueldenstaedti is the first finding of this species in Georgia. {Logodekhi.)
Vampirolepis magnirostellata (Baer, 1931)

This species is known to parasitize mainly members of the genus Neo-
mys and other shrew species from the mountains of Europe.

We recorded the first finding of the species from Georgia in the vicin-
ity of Nardevani and the Likhet Mts. It was recovered from Neomys
fodiens.

Vampirolepis soltysi Prokopic, 1957

Soltys (1954) deseribed Vampirolepis soltysi from Neomys anomalus
and Neomys fodiens from Poland under the name Hymenslepis magniro-
stellata (Baer, 1931), forma 44, In 1957, Prokopié studied these cestodes
from shrews of the genus Neomys from (zechoslovakia and, on the basis
of his results, created the independent species Vampirolepis sollysi Pro-
kopid, 1957. Shaldybin (1968) described the species from Neomys fo-
diens from the Gorki arca as the new species Vampirolepis helens Shal-
dybin, 1968. Our species from Georgia recovered from Neomys fodiens
from the vicinity of Ordzhonikidze and the Likhet Mts. differs from the
foregoing species mainly in the doubled number of its hooks.
Triodontolepis bifureus (Hamann, 1899)

The species is known to parasitize Neomys fodiens from Switzerland,
France, Czechoslovakia, Poland and Bulgaria. Our finding of the species
in Neomys fodiens from Georgia (in the vicinity of Ordzhonikidze and
the Likhet Mts.) is the first recorded finding from the territory of the
U.8.8.R.

Triedontolepis hamanni (Mrizek, 1881)

The cestode is known to oceur in France, Switzerland, Germany, Czecho-
slovakia and Bulgaria. Qur finding in Neomys fodiens from the vicinity
of Ordzhonikidze and the Likhet Mis. in Georgia is also the first finding
of this species in the territory of the U.8.8.R.

Triodoniolepis burashvilli Prokopi¢ and Matsaberidze, 1971

The species was found in Neomys fodiens (Georgia, Likhet Mts.) and
described as a new species by Prokopié¢ and Matsaberidze
(1971).

Coronacanthus integrus (Hamann, 1891)

A parasite of shrews of the genus Neomys and other Soricidae in Europe.
We found it in Georgia in Neomys fodiens (the vicinity of Ordzhonikidze
and the Likhet Mts.).

Caoronacanthus omissus (Baer et Joyeux, 1943)
The species was recorded from France, Switzerland, Czechoslovakia and



i

Bulgaria. In Georgia, we found it in Neomys fodiens from the vicinity
of Ordzhonikidze and the Likhet Mts.

19. Insectovorclepis globosa (Baer, 1931)
A parasite of shrews in the mountain areas of Switzerland, Czechoslo
;{aki& and Bulgaria. We found it in Neomys fodiens in Georgia (Likhe

ts.).

20. Insectivorolepis globosoides (Soltys, 1954)

A parasite of shrews recorded from Poland, Czechoslovakia, Switzerlanc

and Bulgaria. We found it in Georgia in Sorexr raddei and Neomys fo
diens (Likhet Mts.).

21. Rodentotaenia filamentosa (Goeze, 1782)
A parasite of members of the genus Talpa from the Palacarctic region,
In Georgia, we recovered this species from Talpa romana (Likhet Mts.)

22. Rodenlotaenia crassiscolex (Linstow, 1890)
The most common parasite of Soricidae in the Palaearctie region. T
Georgia, we recovered the species from Sorex raddei in the vicinity oLilj
Ordzhonikidze.

23. Taenin martis (Zeder, 1803)

The adult cestode parasitizes Mustelidae, Its larval stages develop i
the abdominal cavity of rodents. In Georgia, we found the species i
Sciurus altaica, a host introduced to this area.
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Abstract: The life ¢ycles of the cestodes Sobolevicanthus gravilis and 8. ectacantha werd
studied under conditions of natural and experimental infection. The larval development wag
charaeterized by a complex of certain changes. Studies of the strueture of the eysticercoid disclosed
that its eyst wall consists of 5 layers. The larvae of 8. graciliz were found to developed in naturd
in Mesocyclops crassus (a new intermediate host), in Hucyclops serrulatus and FEudiapiomud
vulgaris (new intermediate hosts for Czechoslovakia) and, under experimental conditions, in
Dolerocypris fasciata only. The larval development of 8. octacanthe was studied for the frsi
time in the field, and that in the crustaceans Fucyclops serruiatus (a new intermediate host)
In experimentally produced infection, the cysticercoids of this species developed in Mesocyclopy
crassus (a new intermediate host). All life eycles were terminated with feeding experiments

Between 1963--1970, we studied the life eycle of cestodes of the genus
Sobelevicanthus in various fishponds of southern Bohemia (near Lomni-
ce n. L., Tieboti, Pisek, Vodiiany). The low incidence of 8. gracilis, 8. krab-
beella and S. octacantha found in these localities induced us to extend our
investigations to several fishponds in central Bohemia (near Louny and Be-
nedov) and southern Moravia (near Lednice and Valtice).

Since §. krabbeella was discussed in an earlier paper (Neradova, 1969),
the data in this paper will be concerned only with the two remaining species.

The larval development of §. gracilis has been studied by various authors,
Linstow (1872) recorded the presence of cysticercoids in the digestive tube
of Perca fluviatilis L. and (1892) in the body cavity of Gammarus pulex L.
Mrazek (1891), Daday (1901), Lindner (1921) and Joyeux and Baer
(1936) described cysticercoids from the body cavity of copepods and ostra-
cods infected in the field. Jarecka (1058, 1960, 1961), Petrodenko and
Kotelnikov (19569), Rysavy (1961) described, in addition to eysticer-
coids from naturally infected intermediate hosts, also those from an exper-
imental infection; their reports are completed with data on several earlier
larval stages.

The species 8. octacantha was studied by Ry8avy (1960) in an exper-
imentally produced infeestion.

MATERIAL AND METHODS

The materials used and the techniques employed were essentially those described earlier
{Neradova-Yalkounov4, 1971). We are completing these data by two remarks only:
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1} Eaperimental mfection oceurred at a temperature of 18—20°0, pH of the water 6.8—7;
2} In feeding expeniments we employed 4 week old ducklings (Adnas platyrhynchos dom. L.);
these were killed 4 weeks p 1. and exammed m post mortem

RESULTS
The larval development of cestodes of the genus Sobolevicanthus is similar

to that of other cestode genera of the family Hymenolepididae (Dicrano-
taenia, Diorchis, Fimbriaria, Microsomacanthus) which have been studied by
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Fig 1 — A Cysticercord of 8, gracilis from the body cavity of Dolerocypria fasesata; B rostellar
hooks,

the author. For a better orientation. we divided larval development into
seven stages' the mohile oncosphere, the growing oncosphere, the elongated
larva, the differentiating larva, the differentiated larva before invagimation,
the mvaginating larva and the cysticercoid. The wall of the cyst consists of
5 layers; the hyaline, the homogeneous, the basal, the outer fibrous and the
intermediate parenchymatous layer. The individunal larval stages and the
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individual layers of the eyst wall in a morphologically completely differ-
entiated cysticercoid have been described mn an earlier paper (Neradova-
Valkounov4, 1971).

We did not succeed in finding cysticercoids in the reservoir hosts because
the walls of their cysts are too thin to pass undamaged through the diges

Table 1. Survey of crustaccans infected with cysticercoids of 8. gracelis

Number of Number of Percentage

Date of Intermeds- Intensity of
Locality crustaceans infected of infected ¥
collection ute host exarmined  crustaceans erustaceans infection
Village pond September  Eudiapto- 3.600 900 25 » 2-3
at Radolo- 23, 1963 mus pul-
\1ce near garis
Vlasim
Fishpond Qctober 20, Eucyrlops 3,200 8 3 0.09 2
Mlynsky 1984 serrulatus
near Lednee
Fiehpond June 80, Mesocyclops 3,800 40 1,05 1
Klec near 1965 crassus
Lomnice L
i Lufmei
Fishpond August 20,  Eueyclops 3,000 Lo 02 23
Sy Vit near 1967 serrulatus
Ttebon
Fishpond June 132, Mesoeyelaps 2,800 15 05 1
Klec near 1968 erassus
Lomnies
1. Lugmei

tive tract of the snails. We confirmed in experiments, that the cysticercoids
of 8. gracilis are crushed and digested in the stomach of the snail.

1. Sobolevicanthus gracilis (Zeder, 1803) (Fig. 1, 2)

Findings of cysticercoids in nature: A survey of the findings is
given in Table 1.

Experimental infection of intermediate hosts: Eggs are either
moderately ovoid, or, more frequently, spherical; measurements 29—35 pm;
oncosphere 15--20 pm, embryonic hooks 9 pum. The eggs were placed in
vessels ocoupied by crustaceans of the species Acanthocyclops viridis (Ju-
rine), Cyclops strenuus (Fischer), C. vicinus Uljanm, Fucyclops serrulatus
Fischer Macrocyclops albidus (Jurine), Mesocyclops crassus (Fischer), M.
leuckarti Claus, Eudiaptomus vulgaris (Schmeil), Dolerocypris fasciata (O. F.
Muller), Heterocypris incongruens (Ramdohr), Notodromas monacha (O F.
Muller) and Daphnia pulex Leydig. Mobile oncospheres were observed in
body cavities of the crustaceans 4—6 hrs p.i. (experiment No. 1 — Dalero-
cypris fasciata; experiment No. 2 — Dolerocypris fasciata, Eudiaptomus vul-
garis). Larval development continued m D). fasciata only. mobile onco-
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sphere — on the first two days; growing oncosphere — from day 3 onwards,
measurements 80—90 pm; elongated larva — from day 5 onwards, length
180—190 um; differentiating larva — from day 7 onwards, length 340 to
420 um; differentiated larva before invagination — from day 11 onwards;
completely formed cysticercoids from day 13 — day 15 (Table 2)

0Q4Qmm

Fip. 2. Cysticercord of 8. gracidss from the body cavity of Hudiaptomus vulgaris.

Deseription of the cysticercoids: The cysticercoids show variation
in shape in the different species of intermediate hosts. They are oval to
pyriform in Dolerocypris fasciaia, oval to broadly oval in Eudiaplomus vul-
garis, oval in Ewucyclops serrulatus and Mesocyclops crassus (measurements
in Table 3).

Feeding experiments: Infection was produced with cysticercoids ob-
tained from naturally and experimentally infected intermediate hosts. Adult
cestodes of the species 8. gractlis were found in post-morfem examination
of 10 domestic ducks,
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Table 2. The course of experimental infection with eggs of 8. gracilzs 1n the crustaceans

Number of %, of crus- Duration

Number of
Commence- crustaceans taceansin- of eysticer-
ment of ex Intermeds.  crustaceans mfected with fected with Intensity coud devel
ate host mn the ex- of infection
perment SEneat cysticer- cysticer- opment
P colds colds (m days)
Y&
November Dolerocypraa 100 14 14 2 1315
30, 1964 fascata
October 23,  Dolerocypris 100 32 32 1 13—15
1965 Jasciatn

2. Sobolevicanthus octacantha (Krabbe, 1869) (Fig. 3)

Findings of eysticercoids in nature Cysticercoids were found onl
once, on September 23, 1970 on the fishponds Propusfové near Valtice. O
the 1,200 crustaceans of the species Eucyclops serrulatus examined two we
infected with one cysticercoid each (i.e. 0.2%). This isolated finding o
cysticercoids in the field was reflected in the low incidence of infection wit
this cestode species in domestic and wild ducks.

Table 3. Measurement (in pm) of the cysticercoids of 8. gracilis in the individual mtermedlatﬁ
hosts

Eucyclops serrula-

Dolerocypris Eudia, s
tus, Mesocyclops fmctgtjc}; v wm
crassus
Cysticercowd 1 144—175 170—-213 179—232
w 147 — 156 140—184 157 —200
Hyaline layer w 2—-3 1-3 2—4
Homogeneous layer w 1-3 1-3 1-3
Basal layer w 2—5 3—6 3-8
Quter fibrous layer w 2-6 2—6 2—6
Intermediate layer w1 2-3 510 10—20
Wa 3—3 47 6—10
wa 2—6 4—10 8—-10
Neck wy 68 20—80 726 |
L ) wy 4—17 2 7 14—26 |
w3 3-8 3—5 12—16
Scolex ' 1 120 — 160 116 —145 120—150
w 110130 95—132 106 —135
Suckers 1 5015 54—15 50 —85
| w &0 —T5 35—51 36—75
Rostellum , 1 20—120 98 —105 90 —120
' w 30—40 3040 30—60
Hooks a1 78—81 80—87 75—84
Caleareous corpuscles mn 4—96 4—6 46
Taul L 500—630 450 — 640 400 — 450
1 = length, w = width
wy = wadth of the layer at the ste of mvagination
wz = width of the layer in the lateral portion
wy = width of the layer at the distal pole
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Experimental infection of intermediate hosts: Eggs spherical,
70—75 x 75 to 80 um, oncosphere spherical till moderately oval, 30 38 x 30—
—36 um. Embryonic hooks u pto 11 um. The eggs were placed into vessels con-
taining the same crustacean species as those in the experiment with 8. gracilis.
Viable oncospheres were present in the body cavities of Mesocyclops crassus

03 0omm

d a0 39 men

Fig. 3. Cysticercoid of 8. octacanthe from the body cavity of Mesosyclops crassus.

4 hrs p.i.; mobile oncosphere — on day 1 and 2 p.i.: growing oncosphere —
from day 3 onwards, measurements 40--60 um; elongated larva — from
day 5 onwards, length 100—120 wm; differentiating larva — from day 7 on-
wards, length 400—500 pm; differentiated larva before invagination — from
day 16 onwards. Cysticercoids were found on day 19 and 20 p.i.. The ex-
periment was performed with 60 crustaceans: of these 509 were infected
with cysticercoids. The copepods harboured only one eysticercoid each,
although 4 —8 oncospheres were present in the body cavities of M. crassus
as late as day 3 p.i..

Description of the cysticercoids: Body almost spherical except
for the pointed distal end which accounts for a slightly oval appearance.
Measurements 119—218 x178—204 pm, thickness of hyaline layer 2—4 um,
of homogeneous layer 1—2 um, basallayer 3—6 um. Width of outer fib-
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rous layer 4—6 um. Thickness of the intermediate parenchymatous laye
at the site of invagination 15—20 pum. at both sides 715 um, at th
distal pole 6--20 pm. Neck 15 -20 pm, scolex 120—136 <121 —140 pn
suckers 68—00 x45 — 60 pm, rostellum 84 106 x38—48 um, 8 hook
36 39 um. Calcareous corpuscles 3—6 um in diameter, tailup to 2 mm long

Feeding experiment: Infection of the two definitive hosts was prc
duced with cysticercoids from an experimental infection. Post-mortem dig
closed the presence of 8. octacant! a.
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CLADOTHYRIIMUM SP. IN THE LIVER OF CIRCUS
AERLUGINOSUS L. (CESTODES)

D. ZAJICEK, J. VITOVEC, L. DVORAKOVA

Reeeived February 13, 1972

Abstract: In Circus aeruginesiua L. shot in southern Bohemis, we found mn post mortem
in the hiver & dense dissernination of miliary nodulea similar to neerotie foei, Histological exam-
ination and parasitological 1dentification disclosed an mfection with Cladothyridium sp. Upon
micrgscopical wngpeetion the fort were found to consmist of inflammatory granulomas orginating
around the freely distributed bodies of the parasites.

Post mortem examination of the predatory bird Circus aeruginosus L., shot at the age of
approximately two years near the village Hlubokéd nad Vltavou in southern Bohema, we ob-
served greyish-white foci m the hver parenchyma mumicking neerosis, The material was fixed
m 14% formol and embedded i paraffin. Shdes of 6 microns thick were stained with haema-
toxyhineosin and with van Gieson's method. We found ecolices of cestodes mside these foo
and wdentified them by their diagnostic signs to be larval stages of the genus Cladotaenia Cohn,
1901,

Cladothyridium sp.

In histological slides of the liver parenchyma we found larval cysts of
cestodes which were in aceord with the diagnostic features given for Clado-
thyridium (Rybaltovskij, Ovchinnikova, 1960).

Tn 38 slides measuring 8 X8 mm (64 mm? of liver parenchyma) we counted
6—11 foci containing sections through Cladothyridium of different morpho-
logical structure.

The size of the nodules in the sections ranged from 0.417 to 0.727 mm
in length and 0.339 to 0.552 mm in width. We were unable to determine
the size of the individual Cladothyridium — bedies. Our findings are com-
pared with those of Freeman (1959) — (Table 1).

The hooks of the first row measured 0.026 to 0.030 mm in length, maxi-
mum width 0.0076 to 0.0095 mm, length of handle 0.0152 to 0.0192 mm.
The morphology of these hooks was similar to that of Cladotaenia globifera
(Batsch, 1786). The hooks of the second row attained the same measure-
ments as these of the first row except that their handle was less developed.
A similar cbservation was made by Freeman (1859) in experimentally
infected mice. In some sections we found the canals of the excretory system
(Fig. 4). Changes of the liver parenchyma attained a width of 0.0388 to
0.164 mm.

228



Table 1. Measurements of Cladothyridium sgw {in. mm)

Qur findmgs Cladothyridium globifere,
{Histological sections) Freeman, 1959
Scolex length 0.407 (in section) 0.225-—0.835
Seolex width (.196—0.213 0 150—0.200
Rostellar sheath length 0.038—0.048 0.042 —0.056
width 0.067—-0.072 0.0687—0.0%0

Suckers length 0.072 —0.079 : 0.060 — 0.104

width 0.034 —0.049 0.049 —0.067
Hooks number 26— 36 (incomplets) 44 54

s1ze 0.026 —0.030 0.026 —0.034

arrangement 2 rows 2 rows
Length of rostellar canal 0.106 T
Widh of rostellar canal 0.009 —

PATHOLOGICAL FINDINGS

The macroscopical picture was that of a dense dissemination of miliary
foci (the size of a pin-head) in the parenchyma of the liver located mainly
at the sharp edges of the liver and in the interlobar grooves. The shape of]
the nodules as seen on the cutting plane was regularly spherical, its colour
was greyish and the nodules were sharply demarcated from the adjoining
unchanged liver tissue. Under the Glisson sheath the lesions were moder-
ately elevated.

Microscopical inspection disclosed that the nodules were inflammatory
granulomas formed around the centrally located Cladothyridium — bodies.
Most of the granulomas contained in its centre one larval cyst; two cysts
were found only occasionally. The body of the parasite was lying freely in
the cavity, the inner surface of which was covered with one, sometimes two,
layers of cuboidal or flagstone-like flattened cells with a foamy plasma and
lighty ovoid nuclei, which adhered to the thin lamellar encapsulating layer.
The inner layersof thesheath formed an inflammatory proliferation marked
mainly by the presence of light histocystes with pale oval nuclei placed in
the loose network of colageneous fibres. At the periphery of the granuloma,
there is a thicker layer of concentrically arranged connective tissue infil-
trated with lymphocytes.

DISCUSSION

Under European conditions, two cestode species of the genus Cladotaenia
Cohn, 1901 are known to parasitize Circus aeruginosus L. These are Clado-
taenia globifera (Batsch, 1786) Cohn, 1901 and €. circi Yamaguti, 193&. The
intermediate hosts of both these species are small rodents and insectivores
(Abuladze, 1964). Meggitt (1933) found C. fania Meggitt, 1933 in Cho-
riotis kort in India; otherwise, cestodes of this genus parasitize only preda-
tory birds.

Our findings is of interest in that it is the first recorded finding of larval
cysts in the liver of the definitive host. It is difficult to explain the route
of infection, but Markowski (1928) mentioned the considerable resistance
of the oncospheres of C. globifera to desiccation and to the influence of ex-
ternal factors in general. The eggs may be disseminated by the wind from
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the dried-up faeces of predatory birds as this was confirmed in experiments
on mice after their food had been mixed with the facces of Buteo lagopus.
In our case infeetion may have been acquired in the nest or after ingestion
of mature segments by preying on another non predatory bird who had
ingested mature segments of this cestode.

Development of Cladothyridium in the mice lasted from 14 days (Mar-
kowski, 1928) to 21 day {(Freeman, 19539). Both authors agree im that
Cladothyridium is surrounded by an oval, whitish eyst which has a wall
consisting of two thick layers. A single cyst may harbour as many as three
larvae. We found a maximum of 2 larvae in one focus. The normal site is
the liver margin; when the incidence is high the larval cysts are smaller as
recorded by various authors. Penner (1938) described proliferative inflam-
matory changes caused by the presence of Cladothyridium — bodies in the
liver parenchyma, which are similar to our findings. By contrast to these
descriptions, we did not observe sheaths which suggested the presence of
cyst enclosing bodies of Cladothyridium in the tissue.
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RECENSE — REVIEWS

Taschenlexikon der Biologle (1971) M. Abererombie. C. J. Hichman, M. L, Johngon,
258 pp., 10 Abb. Gustav Fischer Verlag, Stuttgart, Preis DM 12,80.

Fischer Verlag ve Stutigartu zehrnul do svého edinfho plénu na r. 1971 némecky plekla.
valice tsp&sného ,, Penguin Dictionary of Biology*'. Uspdinost dokumentuje jiz 6. vydzing v obdob
necelyeh 20 let. Podle tohoto 6. anglickébo vydéni byl pofizen J. Quernerem 1 némecky pieklad

Lexikon zahrnuje pies 2000 hesel ze viech oburG biologie, kterd struéné a vécné“mfmmuj
o cbsahu terminu, Najdeme tu vysvétleni jak obeenych pojmi, tak 1 viklad rizngch vnéjiic
1 vmtinich organi, stejné jako strufné charakteristiky nejdilefitéjsich autotrofnich i hetero
trofnich skupin organismii. Je samozfejmsé, Ze pf1 maximalni snaze o Gspornost yjsou nékterd hes]
jen vyslovené informatrvni, nékteré pojmy. namétkon vybrano napi. anabiosa nebe metagenese
vibee chybi. To ale piirozend nesmizuje hodnotu a zdkladni posléni tohoto dilka, minéného jak
kapesni lexukon, ktery dmérnd poudi velice Sirokou obee zdjemen, pro miz byl také napsin a vyddn

Jako takovy doporudujems tento kapesni slovnik biclogick$eh termin (1 rozmérem 12 % 19 mm
co nej$irsi ober nejen zoologické.

K. Hérka

Lettdk J. (1971): Kiid kK uréeni larev pakomira eledi Chironomidae (se zietelem k faunt Cesko
siovenskay. Aeta Universitatis Carolinas — Biologiea 1970 : 1—109, 1971 (cona 10 Kos).

Pakomaii larvy jsou nejen poletnon, ale pokud jde o biomasu fasto siné pfevaizujici slog
kou fauny dna a hraji proto duleitou rob 1 v potravnim jidelnigku ryb. Jsou pfitom na druhs
velmn bohatou skupmou, Autor klite pfedpoklddd, Ze u nds Zije celkern asi 100G druhu. V kiie
viak rozliduje jen kolem 350 taxonomickych jednotek. Je to dénc tim, 2e v larvélnim stadi
nelze fadu druhlt a nékdy 1 roddé rozhiiit, & proto uréeni se mousl omezit na uréovani ntkdy je
dn skupiny rodfl, jindy do skupiny druhit a spife vyymeiné lze bezpeénd stanovit druh. Je t
situace velmi nepfiznivd pro prohloubeni ekologie benthicks fauny, nebof rizné druhy moho
mit pochapitelné rizné ekologické ndroky, rizné doby vyletu, resp. rizny poéet generaci v roee
Didle pak rizné shsahy viéetné zneéibténi se projevuji ochuzenim, pfipadng chohacenim soubor
druht. tedy rozhénou druhovou bohatosti a o tom viem nelze ziskat dostateéné podklady je
morfologickym studiem larev.

Zn takového stavu véci nepiekvapi. Ze literatura, zabfvajici se druhovym uréenim larev
jo velmi roztfifténd a %e jo mimokidné obtiiné konfrentovat nézory Jednotlivich autori na
taxonomickon validitu jednotlivieh popsanych forem, resp. jejich phdrufeni k druham, po-
psanym podle dospél¥ch jedinet. Je proto mumofddnou zédsluhou doe. J. Lelldka, ze shrnul
své gkora 25leté zkudenosti s identifikaci larev této skupiny do pkehledného Klide a tim umoZnil
daliim pracovnikim podstatné zkritit obdobi zapracovéni se do studis této, pro pochopend
produkénich procesia ve vodé tak duleZité, skupiny. Je tieba rovné# privitat pubhikovéni tétg
préace v publikaci phirodovédecké fakulty Karlovy university, nebot kde jinde nez na pfirodo.
videckyeh fakultich mohou byt vychovéni dalidi gdbornicr pro studmm této skupmy. Bez
spolupréce s délby préace Fady pracovniki si nelze pfedstavit urychleni studia této obtiZné
skupiny vednich organismii.

J. Hrbdéek

Schwerdtieger F. (1968): Okologie der Tiere. Ein Lehr- und Handbuch in drei Teilen. Band II:
Nemikologie. Struktur und Dynamik tierizcher Populationen. 448 str., 252 obr., 55 tab. Paul
Parey, Hamburg a Berlin. Cena DM 84.00.

Ve svém tfidldném ekologickém kompendiu se profesor Schwerdtfeger pokoudi pedloZit tte-
naf syntézu eKologie jako celku, shrmuti vychazejici z visledka prace ruznych ekologickych
&lol. Po dokondeni se toto dilo bezpochyby stane jednim z nejobséhlejsich a nejlépe dokumen-
tovanych svého druhu a zajisté nejdileZitéjdf ekologickou plirutkou v jiné ne# angheké htera-
tufe. Zdd se, fe nejvétsi autorova zédsluha zatim thvi v sepséni druhého dilu kompendia, ktery
je vénovan ekcologu populaci. Aékol od jeho vydéni jig uplynul uréiny €as, je psté zdhodne
upozormit zde na knihu tak mumofidného vyznamu, kterd by neméla ujit pozornost: Zidnéhe
zouloga.,

Svazek je — obdobné jako prvni dil — pojat juke vysvétleni zakladnich principi a fakt
na zakladé bohatého dokumentadniho materalu z nejriuzngjdich ZivodiEnyeh skupin véetné
ekonomicky vyznermnych druhi. Jeho podstatou jsou dva zakladni oddily. Prvni z nich, za
byvajici se ekologickou strukturou populace {str. 21—173), pfedstavuje staticky pfistup k po-
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znéni. Objasiiuje pojmy charakterizujivi populaci, jako je hustota, rozéiteni, fenetickd vaul
lita, vakovs slofeni, pomér pohlavi, nemocnoat, chovani, fyziclogicky stav, plodnost a dmtid
Druhy hlavni oddil knihy (str. 174—398) je vénovAn populaéni dynamice, Antor jejmit
obecnou rozpravou o proménlivosti populaci a ukazuje, 2e jakdkoliv jejich vlastnost & cusb
teristika muZe podléhat zméndm. Poté se podrobnéd zabyvd dymamikou roziffeni a bty
ulac, .
po};{ni.hu ¢ini pFitaZlivou zfzjmé snaha pfeklenout rozdily v mysleni a orientaci vyzkurmim
ekology kontinentélnf Evropy a zemi anglické jazykové cblasti. Daldimi klady, kterd zediy
zvl4dtni zminky, jsou pristupnd forma vykladu, Zetné instruktivni grafy a tabulky a ditd
adhlé #asti textu vénované moetodice vyzkumu.Bohaty faktograficky material, ktery doylyp
teoretické stati, je Gsp®nym shrnutim znadné édsti demekologickych publikael; opird s
moi4dnd rozsahly sesnam literatury {asi 1500 poloZek), ktery z tohoto svazku éini 1 vhn
bibliografickou pomiicku.

Struktura textu neni tradidni, ale je velmi logicka, idelnd o pfehledna. Je potélitehdh
autar odolal skionu mnoha evropskych specialisti, ktefi ve snaze po logické klasifikecidi:
gickych poznatki vytvéfeji nové a nové odborné terminy. Usiluje naopak o precizovén s
denyeh, le® ne jodnotnd utivanysh termini (tak nept. definuje oscilace jako zmény ve wilbf
populace héhem roku, fluktuace jako vykyvy ve vehkosti v rdznych letech a cykly jakpe
videlné zmaény 8 nékolikalstou perodiciton).

Matematika, kterd je pro demekologii dialeZitou pomvickou, je zde potladena na minmrn
Davodem je zfejmé opravnénd obava z nesrozumitelnosti vykladu pro mnohé Stendie, wk
do znagné miry tim trpi dplnost nékterych kapitol. Je skoda, Ze autor opomiji genetichl
diska populaéni ekologie, a¢ je nasnadd, fe studium dynamiky populaci nelze odloudit up
znatkil ekologické genetiky.

Druhy svazek vyznamného dila profesora Schwerdtfegera je bezesporu vydafenou kmy
kterd v mnohém sméru pted¥l jinéd srovnatelné piirutky. Zasluhu na tom m4 nejen auwmtk
i nakladatelstvi, které zajistilo peéliveu redakei a vzornou typografickou tprava. i

J.

Smirnov N. N, (1971): Chydoridae fanny mira (Chydoridae of the World's Fauna), Rakwin
nye L, vyp. 2, Fauna 888R, Izdatelstvo Nauk, Leningrad, 531 pp, 658 figs.

Thia is a magnificent monograph of the family Chydoridae which includes the
numbar of species of (ladocera. More than one third of the book contains the general chs
and the rest is concerned with descriptions of 173 species belonging to 26 genera. Mori
half of the general part is devoted to morphology with special emphasis on its functiol#
pects. The main findings of the classical paper of Behning in 1915 on the morphalyd
Cladoceran appendages had been monotonously transfered from monograph to mommi
until in the last decade Dr. Bmirnov and Dr. Freyer revealed in Chydoridae that the diffss
in the morphology of the trunk [imbs can be related to differences in feeding-habits, Thm
cerns not only differences among genera but different feeding habits are found even in thae
genug (e.g. Allonella). This discovery has contributed to the understanding of the mechum
of coexistence of several species of the same genus in the same habitat.

The texonomical part is based on a rich material collected in the Palearctic regia ™
material from South Eastern Asis, Australia, Africa and Bouth America was less nummi
From the descriptions of individual species it ia apparent how rich material examinimn
anil where the slides examined are preserved. Tn the rarer cases when material was not anith
the descriptions and figures were based on literature.

Six new spoocies and one new genud is described in the monograph. New generic combisks
are introduced for 20 speacies and 30 taxa have been synonymified with already recqmd
ones. To those who, as the reviewer, are not intensively concerned with the taxonomy it
family two features are apparent from the monograph:

1) Fourthy five species of the total 173, i.e. nearly one quarter, belong to one genus, ne
Alonella. Seven genera are monotypical, one of them based on fossil material,

2) Since many of the species of Cladocera show a wide distribution some of themmfr
cosmopolitain, it is interesbing to note that all 5 species of the genus Kozhovia G. L. Vale
et N. N. Smirnov are restricted in ther distribution to the Lake Baikal.

The author is to be congratulated to this work which represents a reliable startingpd
for further studies in this family which in recent years hes attracted interest of many sin
from various pointa of view.

J. Hi
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D. Zajitek, J. Vitovee, L. Dvofikovd: Clndothyridium sp. in the liver of Cireus aeruginosus

Fig. 1. General view on location of Cladothyridium sp. in the liver parenchyma and reaction
of surrounding tissue. F
Fig. 2. Longitudinal section through scolex. Detailed view on the hooks.



D, Zajitek, J. Vitoves, L. Dvofikowi: Cladothyridinm sp. in the liver of Cirens aeruginosis

Fig. 8. Transverse section. Detailed view on the corona of hovk on the rostellum.
Fig. 4. Transverse section through detailed on excretory canals.



