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OREOLEUCISCUS WARPFACHOWSKIL, 1889 (CYPRINIDAE)
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Received February 28, 1969

Abstract The genus Oreoleucrscus Warpachowski, 1880 1s divided by Berg (1949) into three
species — O potanine (Kessler, 1879), O pewzowi (Herzonstem, 1883) and 0 Aumilis Warpa-
chowsks, 1889 Kafanova (1961) and Svetovidova (1965) recently aystenmzed these three
species 83 only one, but did not give 16 a name In this report based on morphometric analyss
and on the merstic characters of 388 specimens, the authors eoncludod thet Berg's division
of the genus mto three species was correct

INTRODUCTION

Lattle 18 known of the Mongolian People’s Repubhe from the ichthyological aspeot {Dash-
dorzh, 1953) Some of the first maternal was collected by the expedition of the Czechoslovak
Academy of Sciences 1n the summer of 1966, under Dr Rosicky, head of the Department of
Parasitology Further material was collected m 1967, mamnly by Ayuur Dulmas In all, 386
specamens of the genus Oreolewcrscus were caught and studied This was necesmitated by differences
m the concepts on the systematres of this genus Berg [1912) postulated the existenco of the
followang species  Oreoleuriscus pot (Kessler, 1879}, O pewzowr (Herzenstein, 1883), O re
curviceps Warpachowsky, 1880 = O potanans var recurmeeps (Werpachowsaky, 1889}, O humiba
Warpachowslka, 1880, € chorocephalus W arpachowsk, 1889, he ineluded the species O daapehy-
nenats Warpachowsk:, 1889 1n the separate genus Acanthorutdlus Berg, 1912 As distinet from
this earher atudy, n 1940 Berg distingushed only thres spemes of the genus Orecleuciscus —
O potanine (Kessler, 1878), O pewzoun (Herzenstein, 1883) and O humalis Warpachow sk, 18589

In a survey of the history of study of the gonus Oreoleucisens Toganzen (1940}, from measure-
menta of 14 speermens, supposed the speeies O pewzows to be synonymus with O potomana,
but s studies were unfortunately hirmted to the dransge of the upper Oh in the TES R
Kafanova {1861} and Svetovidova (1965) doubted whether this genus was divided into
saparate apemes, however They syateruzed all the spaees of this genus 1 a single spemes, but
did not dennte which It 1s therefore necessary to start any revision of the sy stematical vahdity
of each species of this genus with reference to the fundamental studies of Berg (1912, 19489),
whose concepts are seen to be correct if we consider the geographieal distribution of this genus
as a whole,

MATERIAL AND METHODS

Material collected by Dr. Radim Erpens (Institute of Parasitology, Czechoslovak Academy
of Sciences) 1n the summoer of 1966, from whom we recerved 20 spectmens, came from the localities
numbered 3, 10 and 15 (see bolow), specimens, from ail remaining localities nere collectad by
members of the Mongolian Academy of Sciences and the material was studied partly 1n Prague
and partly in Ulan-Bator
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Fig. 1. Map of Mongolia showing the localities of the genus Oreoleuci ® O. potowini, 5 O.
humilis, ) 0. pewzowi.

The localities were as follows:

1. Lake Airik 43°30' EL. 49 NI 7 spec. of 0. polanind
2. Lake Dorgon 96° E.L, 438°30' N.L. 7 spee. of 0. potaning
3. Lake Khar 96° E.L. 48°30' N.L. 60 speo. of Q. potanini
4. River Khunguin  84°30" E.L. 49° N.L.. 30 spee. of 0. potanini
8. River Buyant 91°30" E.L. 48° N.L. 13 spec. of 0. potanini
6. Lake Telmen 97°30" E L. 49° N.L. 58 spec. of O. humilia
7. River Tasarkhain 98° E.L. 40°30° N.L. 23 spec. of Q, humlis
8. River Tuin 101°30" E.L. 45°30° N.L. 22 spee. of 0. humilis
9. River Tatsyn 102° E.L. 45°30" N.L. 13 spee. of O. humilis
10. River Tes 94° KL, 5¢° N.L. 1 apee. of Q. humilis
11, River Baidarag 99°30° E.L. 46° N.L. 60 apec. of Q. pewzows

-
b

. Lake Bom Tsagan 99° EL. 46° N.L. 03 spec. of O. pewzowi
13. Lake Achit 90°30° £.L, 49°30° N.L. 11 spee. of O, petwzawi
. Lake Orog 101°30° B.L. 45° N.L. 12 spee. of 0. pewzowi
. Leke Sangin Dalai 99" E.L. 49°30° N.L. 6 spee. of O, pewzowt

-
fo

According to Berg (1912, 1949), these localities all helong to the provinee of West Mongolia
in the Upper Asiatic Subregion. The genus Oreolsuedscus is mentioned by Yoganzen (1947)
a8 a typical Tepresentative of this province. In this territory there are numerous salt and frosh-
water lakes without outlets, connected in several cases by rivers which in desert country some-
times disappear underground and are lost. We thus encounter many separate drainage systems
and this somethimes impedes tho exchange of fish populations. It is therefore quite likely that
the genus Orealeuciscus is not monotypic in this region. For details on morphological features
see Tab. 1 —IV (5 meristic and 16 plastic characters were studied). Dr. Juraj Holéik, C8e., of
the Slovak National Museurn Bratislava, studied the number of radial canals in scales of the
genus Oreolenciseus, with reference to its division into species (soe Tab. V). From the material
in Tab, V. we used the values related to specimens aged two years. Samples of the material
have been deposited in the collection of the Laboratory of Ichthyology, Department of Zoology,
Charles University, Prague.

Tab. I sums up the values of ali the messurements in three individual species of Oreoleuciscus,
irrespective of their place of origin. The visual differences seem to be greater than the metrical
differences (expressed in the tables in numerical values) and are elearly evident in the photographs.
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RESULTS
Oreoleuciscus Warpachowski, 1889

Oreoleuciscus Warpachowsla, Monografija novago roda karpovych ryb {(Oreoleuciscus). SPb..
1889, p. 27, typus generis Oreoleucizens potaning. Ann, Mus. Zeol. Pétorsburg, 11, 1897, p. 263
{citedd after Berg, 1912, p. 80, Berg 1949, p. 347).

Syn.: Adeanihorutilus Berg, 1912, p. Bl, tvpus generis Oreoleuciscus dsapchynensis Warpa-
chowski, 1880, terra typica river Desapehyn (== Dzavkhan), N.W. Mongoha.

Small or middle-sized fish (total length 5—35 em, rarely up to 70 om)
(see Berg, 1912). Pharyngeal teeth uniserial, 5 —5, scales small, 72—114 in
longitudinal series. Branchial spines 20-—40 sometimes short, sometimes
long. Head sometimes very large, flat robust and angular, with projecting
lower jaw; in species with small, conical head lower law not projecting and
mouth terminal in position, Operculum quadrate or triangular, dorsal fin
high, with enlarged first undivided rays, especially the third (in which case
the dorsal fin has the formula D I11 8), or low, without thick first dorsal
rays (in which case the dorsal fin has the formula D ITI 7—8). The anal
fin is low, with the formula A LIl 6—9.

Sexual dimorphism is evident. The males have long ventral fins extending
up to or beyond the anal papilla. They also have nuptial tubercles on the
head and body surface and the urogenital papilla is very prominent (some-
times np to 5 mm, in length). In females the ventral fins do not extend
as far as the anus, the urogenital papilla is hard to distinguish and the
nuptial tubercles are absent. The coloration in formalin solution is dark
brown on the back, varying in intensity, and pale on the belly; the whole
body is sometimes coverd with dark spots and in this case belly is even
paler. There are many intermediate forms between the various types of
coloration.

According to Berg (1912, 1949), the genus Oreoleuciscus is distributed
throughout the whole of the West Mongolian Province. According to our
own experience, its range of distribution is from 88” to 100° (eastern longitude)
and from 45° to 50° (northern latitude). Three species — 0. potanini, 0. pew-
zowi and 0. humilis — were found in Mongolia.

Key to identification of species of the genus Oreoleuciscus

1(2) — 8 soft undivided rays in dorsal fin, §—9 in anal fin. Dorsal fin high, 23— 28% of body
length; first undivided dorsal rays thickened, especially third. Dorsal fin mtua.bed more
dorsally (predorsal distance 47.4 5179, of body length, postdorsal distance 30 —42.8%).
Operculum guadrate (length 8.3 —8.8%,. depth 7—89% of body length}, Head length
less than 309%, of body length (26— 28.8). Number of radial canals 714 (average 10.7).
................................................................ 0. potaning
2 (3) — Tor 8soft rays in dorsal fin, 6 —9 in anal fin, Dorsal fin short (17 —20%, of body length},
without thickened undivided rays, and situated less rostrally (predorsal distance 53 to
569, postdorsal distence 33.6 —399%,). Operculum elongated (lenpth 11.3 — 139, depth
8.2 -8.8Y, of body length). Head large, robust and angular, over 30Y%, of body length
(30‘5-—34.6%). Radial canals 14—17 {average 15.9). ... ... vviinnnan. 0. pewzowi
3 (2) — 7 soft undivided rays in doraal and in anal fin. Dorsal fin short, without enlarged first
undivided rays; 19— 20.3% of body length. Predorsal distanee and postdorsal distance
between those for Q. potaninid and Q. pewzowt (51— 53.5%; and 36 —40%, of body length
respectivelly ). Opereulum triangular and elongated asin 0. pewzour, though not so ma-
nifestly triangular i form. Length of opereulum 9.5—10.39%,, depth 7.2—7.69%, of body
length. Head slender and conical, 26—28. 3% of body lﬁngth Radial canals 11 --20
(average 14.2). . O .o . O humilia
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There may be some diffioulty in identifying small specimens of 0. pewzowi and 0. hwmilis,
but the general impression of the two species is quite different; 0. pewrzout has an angular head
and the mouth appears larger, while O, humilis has a conical head and a small mouth,

Oreoleuciscus humilis

Small fish, body length up te 15 em., head proportional to size of body.
Operculum almost triangular. Dorsal fin short, without enlarged first un-
divided rays. Average number of radial canals 14.2 (for localization see Fig. 3).

The dorsal fin always has 7 divided rays and the anal fin always 7. The
other meristic features are not suitable as key characters for identification
(e.g. the number of branchial spines, the number of lateral line scales), as
they concern all three species of the genus.

Sexual dimorphism is evident, as noted in diagnosis of the genus. In our
material we found sexually mature specimens with a body length of only 5 em.

Tab. II. gives locations and morphological characters. Average values are
given in every case (range in brackets). Variability of all averages for all
the key characters is only weakly evident in the table.

Oreoleuciscus potaning

The species in our samples measured up to 30 em. The shape of the dorsal
fin is very typical (manifest thickening of the undivided rays, especially the
third). It clearly distinguishes this species from 0. humilis and 0. pewzows.
The head merges imperceptibly with the body (the profile is not angular),
the mouth is small, the operculum is almost quadrate and the number of radial
canals on the scales is small (average 10.7). The dorsal fin always has 8 divided
rays and the anal fin always 8—9. Sexual dimorphism is the same as described
for the genus. Sexually mature specimens with a body length of only 6 —8 em.,
were found (females from the river Khungui). Tab. I1I gives locations and
morphological characters.

Oreoleuciscus pewzows

The specimens in our samples measured up to 35 cm. The head is huge
and angular, the mouth spacious. The operculum is triangular, the dorsal
fin short, without thickened first undivided rays. Number of soft rays in

Table V. Number of radial canals in the genus Oreoleuciscus

Sipseiis Agn Number of radial canals

M Range
0. pewzowi 2.4- 15.9 {1417}
0. potanini 24 10.7 (7T—14)
14 —8+ 0.7 (4—21)
O, humilis 2+ 14.2 (11— 20)
14 —24 13.1 (8—20)

dorsal fin 7—8, in anal fin 6—9. Average number of radial canals in scales
15.9, Sexually mature specimens found with body length of 16 ¢em. and over.

The table was arranged in the same way as for Oreoleuciscus potanini
and Oreoleuciscus humilis. The greater differences between the averages for
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individual features (e.g. head length in relation to body length — 139) are
due to inequality of the size of the compared features in different localities.
Growth of the head is not proportional to growth of the body.

Tab. 1V gives locations and morphological characters.

DISCUSSION

Ag mentioned in the introduction, Berg (1912) recognizes four species
of the genus Oreoleuciscus, i.e. 0. potanini (Kessler, 1879}, 0. pewzowi (Herzen-
stein, ]883) 0. humilis Warpachowski, 1889 and O. recurviceps (Warpa-
chowski, 1889). In addition he mentioned O. similis Warpachowski, 1889,
described from a single specimen with broken fing. On the basis of our
material, and as the “terra typica" of this species is not cited, we cannot
comment on the validity of this species. Berg (1912) also mentioned the
species 0. chorocephalus Warpachowski, 1889, described by Warpachowski
from a single head from lake Airik. From this locality we have only the
species 0. potanini. Lastly, Berg (1912) cited the species 0. dsapchynensis
Warpachowski, 1889, deseribed from a single specimen from the river
Dzavkhar in N E. Mongolia and resystemized by Berg {1912) in the separate
genus Acanthorutilus Berg, 1912, The river Dzavkhan originates in the
Khangai Mountains and flows into Lake Airik. Our samples come from
Lake Airik and contain seven specimens of Oreoleuciscus potanini. The same
species was also caught in the river Khunguin (80 km. north of the Dzavkhan).
The river Khunguin enters Lake Airik at the same place as the Dzavkhan.
From this river e have 30 other specimens. In our total of 117 specimens
of this species, in every specimen we found the enlarged (thickened) third
undivided ray in the dorsal fin; this feature, together with the position of
the dorsal fin in the middle of the body (predorsal distance = postdorsal
distance) and some of the meristic characters (e.g. the number of rays in
the dorsal and anal fins) are the same as those described by Berg (1912)
for the genus deanthorutslus. These findings inevitably raise doubts as to
the authenticity of Berg’s (1912) genus Aeanthorutilus.

The genus Acanthorutilus, with the single species 4. dsapchynensis, are
not cited by Berg (1949), who in this study merely mentions Oreoleuctscsu
recurviceps as u synonym (‘variety”) of O. potanini.

According to Berg (1912), the terra typica of ““0. potanini var. recurviceps”
is the river Naryn, a tributary of Lake Uvs in N.W. Mongolia. We have
one specimen of O. humilis from the river Tes, which is also a tributary
of Lake Uvs. This river flows about 25—50 km. north of the river Naryn.
We cannot express a definite opinion on the validity of the species ‘0. re-
curviceps” or 0, potanint var. recurviceps’” as described by Berg (1949),

O. humilis Warpachowski, 1889 is cited by Berg (1912) as coming from
the following localities: Ulangom, the drainage of Lake Uvs, Koschagatsch,
88°30" E.L., 50° N.L., the drainage of the upper Ob (the river Chuya in
the U.S.S.R.). The nearest locality from which we obtained samples of
0. humilis was the river Tes, 400 km. east of Koschagatsch; this river belongs
to the same drainage as the river Ulangom (the drainage of Lake Uvs).
The most eastern limit of this species (according to our samples) is the river
Tatsyn, 102° E.L., 45° N.L. Its area of distribution is bounded to the north
roughly by the 50th northern latitude and to the south by the 45th latitude.
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0. pewzowi {Herzenstein, 1883) was known by Berg (1912) from the
river Chon-kharikha the drainage of lake Khirgis and Khar-us. Qur nearest
locality was Lake Achit, 100—150 km. west of Lake Khirgis. We have
11 specimens of O. pewzows from Lake Achit. Berg (1912} also know this
fish from the river Taschenteli, a tributary of the Dzavkhan, and from Lake
Kandy and Bust in N.W. Mongolia. According to Berg (1912) and our own
findings, the area of distribution of 0. pewzow: is bounded by the eastern
longitudes 88° and 100°30" and by the northern latitudes 45° and 49°30°.

0. potanini (Kessler, 1879) was known by Berg (1912) from the following
localities: Dain-gol (Dayan-nur?), E.L. 89°, N.L. 48°30’, the river Chuya
(a tributary of the upper Ob, U.S.8.R.), the river Chon-kharikha, the drainage
of Lake Khirgis, which is connected with Lake Airik (we also have samples
of 0. potaniny from Lake Airik), the river Kobdo (Khovd), about 50 km.
north of Lake Dayan, the river Buyuntu (from where we have 13 specimens
of 0. potanini), Ulan-gom, the drainage of Lake Uwvs, the river Argut, about
100 km. south of the river Chuya and the river Cheibok in the Altai Moun-
tains in the drainage of the river Baskaus in the U.S.8.R. According to
Berg’s data (1912) and our own, the area of distribution of O. potanini
lies between 88° and 96° E.L. and 48° and 50° N.L., Berg (1949) published
a key for the identification of three species of the genus Oreoleuciscus, i.e,
0. potanini, O. pewzowi and O. humilis. In 1949 he did not cite species which
he enumerated in 1412, In addition to good diagnostic characters (the length
and height of the operculum, the number of dorsal and anal rays), his 1949
key also includes features which cannot be used for the determined of the
above three species, e.g. the number of branchial spines.

loganzen (1940), on the basis of measurements of 14 specimeng of the
genus Oreoleuciscus, assumed that it would be best to include the species
0. potanini and O. pewzowr from the drainage of the upper Ob in a single
species, 0. potanini. 0. potanini sensu Ioganzen (1940) inhabits the rivers
Chulyshman, Bashkaus, Chuya and Argut. Toganzen (1940) believed
0. humalis to be valid species inhabiting the upper reaches of the river Chuya.

Kafanova (1961) thought it necessary to revise the genus Oreoleuciscus
on the basis of material from the whole area of distribution of the genus.
Her material is unfortunately limited to samples from the upper river drainage
(the lakes and rivulets of the drainage of the rivers Chulyshman, Bashkaus,
Chuya and Tuva). 1t is impossible to compare her material with our own,
as she combined the whole of the material from the individual river systems
and did not determine the species; this needs no comment. Svetovidova
(1963) concluded that classification of the genus Oreoleuciscus into several
species was untenable. She wrote that she had geen samples in the collection
of the Institute of Zoology of the Academy of Sciences in Leningrad and
the Zoology Museum of Moscow University, designated by previous collectors
as belonging to three species: 0. potanini (26 specimens), 0. pewzowt (40 speci-
mens), 0. humilis (6 specimens). Her own material was collected in Lake
Terekhol in the Tuva Autonomous Socialist Republic (244 specimens). She
assumed that it all belonged to one specios, but did not give the specific
name. She ascribed morphological differences in her material to growth
variability. Kafanova (1961) and Svetovidova (1965) — to us, incom-
prehensibly - did not use the important features given by Berg (1949),
e.g. the length and height of the operculum. Our results likewise cannot
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be compared with those of S8vetovidova, for the same reasons as in the
case of Kafanova; Svetovidova also lumped all her specimens together.
It is probable that both these authoresses had more than one species in
their collections and this would explain why their results were so variable.
Our own samples are sufficiently reliable, as they comprise 117 specimens of
0. humilis, 117 of O. potanini and 152 of 0. pewzowt, from almost the entire
area of distribution of the genus Oreoleuciscus, and we can definitively
conclude that the genus Oreoleuciscus is divided into three species, az de-

monstrated by Berg (1949).
SUMMARY

In all, 386 specimens of the genus Oreoleuciscus (117 of Q. humilis, 117 of
0. potanini and 152 of 0. pewz0wi) were studied in detail. The following
features were used as diagnostic ecriteria: the number of undivided dorsal
and anal rays, the depth of the dorsal fin, the predorsal and postdorsal
distance, the Jength an height of the operculum, the head length and the
number of radial canals in the scales, All three species of the genus Oreo-
leuciscus can be differentiated by these characters, according to the key
previously compiled by us. We recognize the following areas of distribution
for the three species in question:

Oreoleuciscus humalie- 88°30° E L., dramage of the upper Ob, the nver Chuya, 102° E.L.,
the river Tatsyn, 50° N.L., the river Tes, 45° N.L. tho river Tatsyn;

Oreolenuciscus potansne 88° E.L., the niver Chuya, the drammage of the upper Ob, U.B.8.R.,
Lake Dorgon, near Lake Khar 96°30" E.L., the dramage of Lake Uvs 50° N.L., the nver Buyant
48° N.L.;

Oreal ;: the river Chuys, the dramnage of the upper Ob 88° E.L., Lake Orog
100°30" E.L., aga.m Lake Orog 45° N.L., Lake Sangin Dale 49°30° N.L.
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Der Zoologische Garten, Praha

VERLAUF DES HAARWECHSELS BEI EINIGEN HIRSCHEN
(ARTIODACTYLA: CERVIDAE)

Lup#x J. DOBRORUKA
Eingegangen am 28. November 1968

Abstrakt: Es wird die topographische Sukzession des Haarwechsels bei erwachsenen
Individuen der Arten Cervus elaphua Linnaeus, 1758, Cervus ntppon Temminck, 1838, Elaphurus
davidianus Milne-Edwards, 1866, Dama dama {(Linnaeus, 1758), Azis aris {(Erxleben, 1777},
Hyelaphus porcinus (Zimmermann, 1780}, Ruse unicolor (Kerr, 1792) und Ruse equina {Cuvier,
1823) beschrieben. Tlie Zusammenhinge mit der systernatischen Verwandschaft der erwihnten
Arten, sowie asuch der Binfluss einzelner Futterkomponenten auf den Haarwechsel werden
diskutiert.

Das Haarkleid der Cerviden ist im Sommer und im Winter verschieden.
Das Sommerkleid besteht aus Grannenhaaren, die kirzer und weniger ge-
wellt sind als die des Winterkleides; das Winterkleid hat langere, mehr
gewellte Grannenhaare, die oft grosse Lufthéhlen besitzen. Bei den nérdlichen
Arten entwickeln sich im Winter noch Wollhaare, die weich und stark
gewellt und hell gefirbt sind. Die in Tropen lebenden Arten entwickeln
niemals die Wollhaare, selbst dann nicht, wenn sie in kalten Gegenden
gehalten werden.

Bei dem periodischen Haarwechsel handelt es sich eigentlich um zwei
Perioden: im PFriihling wachst das neue Haar und das alte Haar fillt aus,
die Wollhaare manchmal in ganzen Klumpen. Der Frithlingshaarwechsel ist
deshalb sehr auffallend, mindestens bei den Hirschen der missigen klima-
tischen Region. Im Herbst wachst das Winterhaar in das Sommerhaar ein
und der Ausfall der Sommerhaare igt nur gering und unaunffallend, Einige
Sommerhaare konnen auch im Winter bestehen und nach einigen Angaben
verdunkelt ihr Pigment (Miroljubov, 1936). An einigen Korperteilen (Kopf,
Beine, Hals) konnen einige Sommerhaare das ganze Jahr bleiben, selbst-
verstidndlich durch das Winterhaar durchgewachsen.

Es wurden folgende Formen untersucht:

Cervua elaphus hippelaphus (Erxleben, 1777) — Europiischer Rothirsch
Cervus elaphus xanthopygus {(Milno-Edwards, 1867) — Gelbsteisshirsch
Cervus elaphus bactrianus {Lydekker, 1900) — Bucharahirsch

Cervus elaphus astaticus {Liydekker, 1898) — Altai-Maral

Cervus elaphus manitobensis {Millais, 1815) — Manitoba-Wapiti

Cervus nippon nippon Temminck, 1838 — Japanmscher Sike

Cervus nippon dybowskii (Taczanowski, 1878) — Dybowski-Hirach
Cervus nippon manichuricus (Swinhoe, 1864) — Mandschu-Sika
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Cervus nippon pseudaris (Bydoux & Souleyet, 1841) — Vietnam-Sika
Cervug n. dybowskii x U, n. tajouanus (Blyth, 1860) — Sika-Hybrden
Elaphurus danidionus Milne-Edwards, 1866 — Miuu-Hirsch

Dama dama dame {(Linneecus, 1758) — Damhirsch

Axis axs aris (Erxleben, 1777) — Axws-Hirsch
Hyelaphus porcinus annamiicus (Heude, 1888} — Hintermdiacher SBchweinshirsch
Rusa unicolor mugra (Blainwville, 1810) — Tndischer Sambar

Rusa equina malgecensis (F, Cuvier, 1824) — Malayischer Sambar

Ez wurden hauptsachlich dis Tiere mm den Bedingungen des Zoologischen Gartens Prag,
bzw, anderea Zoologischen Gdrten, wio Tiorpark Berlin, Zoologischer Garten Lewpzig, Zoologischer
Garten Liberse beobachtet, sowie die zahlreiche freigehaltene Herde der Dybowski- und Dam-
hirsche im Zoopark Leéna. Die Resultate wurden durch die gelegentliche Baobachtungen in freier
Wildbahn (. elaphus} unterstutst.

The Beobachtungen wurden in den Jahren 1959—1968 durchgefuhrt.

HAARWECHSEL EINZELNER ARTEN
Cervus elaphus (Tab. 1)

Frithjahr-Haarwechsel: Er beginnt manchmal schon im Februar, wie
es bei dem sehr altem Buchara-Hirsch des Prager Zoos oft der Fall war.
In dieser Zeit wichst schon regelmaissig das Sommerhaar auf dem ganzen
Korper durch, ohne dass das Winterhaar auszufallen beginnt. Ofters beginnt
aber der Haarwechsel erst im Marz. Es fallen zuerst die obersten Mahnenhaare
und die Haare im Gesicht aus, Der Haarausfall ist am Beginn gering und
unauffallend, so dass er in freier Wilbahn leicht iibersehen werden kann.
Im April beginnt ein auffallender Haarausfall, bei welchem die langen
Mihnenhaare massenartiz ausfallen und auf dem Halse das Unterhaar mit
hell gefarbten Wollhaaren zu sehen ist. Gleichzeitig mit dem Hals und Gesicht
erscheinen die Zeichen des Haarwechsels auf den Knien und Ellbogen, Der
Haarausfall verbreitet sich an die Halsunterseite, auf die Kérperseiten und
geht langsamm an die Beine herunter und zum Riicken aufwirts. Am
spitesten fallt das Winterhaar auf dem Bauch, in der Kreuzgegend und
im Spiegel und hauptsichlich auf dem Widerrist aus; auf der letztgenannten
Stelle bleibt das Winterhaar am lingsten.

Nach 2—3 Monaten nach dem IHaarwechselbeginn steht das Tier im vollen
Sommerhaar. Die Hirsche wechseln das Haar schneller als die Hindinen.
Hauptsdchlich bei trichtigen Weibchen verlingert sich der Haarwechsel
und kann nach der Kondition und Alter des Tieres in einzelnen Fallen bis
nach der Geburt des Jungen cnden.

Herbst-Haarwechsel: Das Winterhaar beginnt schon Ende Juli oder
Anfang August aufzuwachsen und durch das Sommerhaar erkenobar
zu sein. Der Ausfall der Sommerhaare ist gering und manche Sommerhaare
wachsen weiter, so dass sie das ganze Jahr bestehen. Das gilt hauptsachlich
fir die Mdhne, den Kopf und die Beine. Der Herbsthaarwechsel beginnt
auf dem Rucken und auf der Halsunterseite und verbreitet sich um den
Spiegel und auf den ganzen Hals und Kopf. Dann beginnt das Winterhaar
auf dem Bauch auszuwachsen und sich mit der Winterhaare auf den Brust-
seiten zu vereinigen. Alg letzte haaren die Keulen und die Beine um. Die
allerletzten Stellen, wo das Sommerhaar geblieben ist, sind kleine Flecken
unter dem Knie und auf dem obersten Teil der Vorderseite der Vorder-
extremitdaten.

Der Herbsthaarwechsel geht etwas schneller vor sich als der Friihjahr-
Haarwechsel. Am schnellsten haaren die Hirsche um, die manchmal in der
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Tab. 1. Schema der topographischen Sukzession des Hearwechsels bei Cervus elaphus. Oben:
Fruhjahr-Haarweehsel; unten: Herbst- Haarweachsel].

Brunftzeit schon villig ungefarbt kommen. Die Hindinen beginnen spiter
mit dem Herbst-Haarwechsel und beendenn ihn auch dementsprechend
gpater.

Bei dem Buchara-Hirsch konnten wir feststeilen, dass der Haarwechsel
langsammer vor sich geht als z, B. beim Gelbsteisshirseh oder dem Altai-
Maral. Die Buchara-Hirsche tragen regelmaéssig in der Brunft noch gemischtes
Haar, dhnlich, wie die mitteleuropdischen Rothirsche. Das unterstiitzt die
Angaben Flerov’s (1952), dass die nordlichere Hirsch-Subspezien schneller
das Haar wechseln. Interessant ist, dass sich dieser Unterschied durch die
lange Gefangenschaftshaltung (bis 12 Jahre und auch bei ¥y und Fa) nicht
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ausgeglichen hat. Es muss sich also um recht tief verankerte Phinomene
handeln. Es sei hier bemerkt, dass die Vergleichung bei ungefihr gleich
alten Hirschen der genannten Unterarten durchgefithrt wurde.

Der Schluss des Herbst-Haarwechsels der sidlicheren Unterarten verlduft
im Oktober—November. Es bestehen keine wesentlichen Unterschiede des
Sukzession-Schema bei verschiedenen beobachteten Subspezien. Auch die
vereinzelten Literaturangaben (z. B. Zalkin, 1946; Kaplanov, 1848;
Flerowv, 1952; Sokolav, 1959; Geptner, Nasimovié & Bannikov,
1961 u. a.) bestitigen nicht nur das Schema, sondern auch die Zeitangaben.

Cervus nippon (Tab. 2)

Frihjahr-Haarwechsel: Bei den Sika-Hirschen beginnt der Frithjahr-
Haarwechsel meistens zu derselben Zeit, wie beim Rothirsch. Auch hier
wichst dag neue Haar im Februar aus, als das Winterhaar noch nicht aus-
fillt. Der Anfang des Haarausfalles findet regelméssig im Mérz statt, nur
ausnahmsweise schon Ende Februar. Auch die Dauer des Haarwechsels ist
dieselbe, d.h. ungefihr 2—3 Monate. Die Sukzession des Friihjahr-Haar-
wechsels unterscheidet sich nur wenig von solcher bei Cervus elaphus, wie
die beigefiigten Figuren zeigen. Unterschiede kann man hauptsichlich im
Haarwechsel der Liufe und der Halsunterseite finden.

Herbst-Haarwechsel: Desto interessanter ist die Feststellung, dass
der Herbst-Haarwechsel bei dem Rot- und Sikahirsch einen ganz unter-
schiedlichen Verlauf hat. Wahrend bei Cervus elaphus der Herbst-Haar-
wechsel grundsidtzlich von der Riickenseite bauchwirts verliuft, beginnt er
bei Uervus nippon auf der Halsunterseite und auf den Beinen und erstreckt
sich von dort riickenwiérts, er verlauft also ganz umgekehrt. Am spitesten
haart der Kopf, wo einige Haare das ganze Jahr bestehen, und die Keulen um.

Der Herbsthaarwechsel beginnt im August—September und endet im
November, manchmal erst im Dezember. Die Sikas tragen wihrend des
Hasrwechsels das sogenannte , Herbstkleid™ (Dobroruka, 1960), welches
dadurch charakterisiert wird, dass durch das helle, gefleckte Sommerhaar
ein dunkles, einfarbiges Winterhaar durchwachst. Die weisse Fleckung wird
immer mehr und mehr zuriickgedringt und im vollen Winterhaar ver-
schwindet sie, midestens bei den Mannchen, véllig. Nicht immer fallen alle
Sommerhaare auns, was wahrscheinlich Ilina (1956) zur Ansicht fihrte,
dass beim Dybowski-Hirsch nur ein Haarausfall — im Frihling — statt-
findet, wihrend es sich im Herbst nur um das Aufwachsen neuen Haares
handelt. Die Beobachtungen der Herde des reinblittigen Mantschu-Sikas,
Cervus nippon mantchuricus (Swinhoe, 1864) im Zoologischen Garten Prag
in den neun Untersuchsjahren haben in den milden Wintern tfters fest-
gestellt, dass das ,,Herbstkleid™ bis in Januar besteht. Das hat einige taxo-
nomische Probleme der nordchinesischen Sikas gelost, die z. T. schon frither
(Dobroruka, 1960) diskutiert wurden: Die dunklen alten Hirsche in vollem
Winterhaar entsprechen dem €. n. grassianus (Heude, 1884), die Hirsche,
die im , Herbstkleid” geblieben sind, entsprechen dem €. n. mandarinus
{Milne-Edwards, 1872). Schon Lydekker (1915) schrieb: the type spe-
cimen of mandarinus having perhaps been killed before the winter coat was
fully developed”. Da wir wissen, dass der Holotypus am 1. Februar in Paris
starb und nicht stirker gefleckt was als hortulorum (= dybowskii) (de
Beaufort 1964), sich aber von diesem durch die Halsflecken und die rote
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Tab. 2. Schema der topographischen Sukzession des Haarwechsels beli Cerrus nippon. Oben:
Fruhjahr-Haarwechsel; unten: Herbst-Haarwechsel.

Farbe des Halses (Allen, 1940) unterschiedet, was sogleich typische Merk-
male des C. n. mantchuricus sind (Dobroruka, 1960), kénnen wir heute auch
mandarinus als Synonym zum mantchuricus reihen.

Auch bei der Art C. nippon kinnen wir die Angaben iiber die Unterschiede
in Dauer des Haarwechsels zwischen ndrdlichen und sidlichen Unterarten
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feststellen und bestitigen. Die Mandschu-Sikas und die Dybowski-Hirsche
haarten schneller um als die Vietnam-Sikas oder die Hybriden Dybowski x
x Taivan-Sikas, bei denen noch im Dezember oft die starke Fleckung
erkennbar war. Auch Nakagawa (1963) gibt fiur C. n. taiouanus, C.
yakushimue, C. n. mageshimae und C. n. centralis das Ende des Ha,arwachsels
im November—Dezember an, wihrend die Angaben Bromlej's (1966),
Sokelov’s (1959) und Geptner & Col. (1961) fur C. n. hortulorum [= C. n.
dybowskii} von der Dauner vom August bis Oktober sprechen.

Elaphurus davidianus (Fig. 3)

Frihjahr-Haarwechsel: Die Gattung Elaphurus, die sich von Cervus
in vielen Merkmalen unterscheidet, hat auch einen véllig verschiedenen
Haarwechsel-Verlanf. Im Mérz, manchmal aber schon im Februar, beginnt
die Umhaarung auf der Dorsalseite des Halses, auf dem Kopf, auf dem
Hinterriicken und in einem Streifen von den Keulen bis auf das Blatt. Dann
haaren die Beine um und der umgehaarte Streifen auf den Seiten erweitert
sich bauchwarts und rickenwirts. Am spitesten haaren der Widerrist, die
Kehle, die Schwanzwurzel und der Hinterbauch um. Die letzte Stelle, wo
das Winterhaar am lingsten bleibt, ist der Widerrist.

Der Frithjahr- Haarwechsel danert ungefihr 2 Monate. Interessant 1st,
dass der Haarwechsel bei den Hirschen und bei den Hindinen nicht im
gleichen Rhythmus vor sich gehen. Die Hirsche beginnen frither umzuhaaren
als die Weibchen was auch bei anderen Arten der Fall ist, aber nach 10—14 -
Tagen, in einem Stadium, als noch fast der ganze Riicken und der Hals
im Winterkleid stehen, kommt es zu einem Verlangsamen des Haarwechsels.
In dieser etwa 14-tigigen Pause wechseln die Weibchen fast vollstindig ihr
Winterhaar und erst dann haaren die Hirsche schnell véllig um. Bei den
alten Weibchen kann jedoch die Unterwolle auf den Korperseiten eine ge-
wisse Zeit zerstreut bleiben,

Diese interessante Erscheinung konnten wir ganz regelmiissig bei den
Milu-Hirschen des Zoologischen Gartens Prag in allen 9 Beobachtungsjahren
feststellen. Leider konnte ich diese Beobachtung auf anderem Material nicht
itberpriifen, denn ich konnte mir einen zweimonatigen Aufenthalt in ande-
ren Tiergirten nicht leisten und niemand konnte mir zuverldssige Infor-
mationen iiber dieses Problem geben.

Herbst-Haarwechsel: Die Milu-Hirsche stehen im Sommerhaar un-
gefahr 3 Monate. Anfang August beginnt auf dem Hinterriicken das Winter-
haar durchzuwachsen, dann wichst es auf den Knien, auf den Ellbogen
und dem IHalsansatz durch und erstreckt sich auf die Seiten und auf die
Beine. Erst dann beginnt das Winterhaar auf dem Kopf durchzuwachsen,
Die letzten Stellen der Umhaarung sind die Halsseiten, der Widerrist, der
Bauch und die kaudale Seite der Keulen. Wie beim Frithjahr-Haarwechsel
bleibt auch diesmal der Widerrist die allerletzte Stelle der Umhdarung. Der
Herbst-Haarwechsel endet ungefihr Ende September,

Im Jahre 1960 schob der sehr starke Prager Milu-Hirsch das Sommer-
geweih (siehe auch Mohr, 1962). Mit dem neuen Geweih begann der Hirsch
auch mit der Umhaarung und beim Fegen des Sommergeweihs im Mai 1960
stand er wieder im Winterhaar. Es ist bei den Milu-Hirschen und ausnahms-
weise auch bei anderen Hirschen bekannt, dass sie in einem Jahr zwei
Geweihe tragen konnen. Meine Anfragen nach dem Haarwechsel in den
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Tab. 3. Schema der topographischen Sukzession des Haarwechsels bei Hlaphurus davidianus,
Oben: Frithjahr-Haarwechsel; unten: Herbst-Haarwechsel.

Zoologischen Gérten, wo diese Erscheinung vorkam, konnten leider nicht
beantwortet werden. Nur in der Arbeit Zukowsky’s (1922), der die Ent-
wicklung des Sommergeweihs bei einem Milu im Carl Hagenbeck’s Tierpark
in Stellingen im Jahre 1914 genau beschrieben hat, fand ich folgende Angabe:
,,In der achten Woche hat sich das Geweih zur vollen Groésse entwickelt,
Der Hirsch ist im Haarwechsel.”* {I. ¢., 8. 123). Diese Angabe bestétigt also
unsere Beobachtungen.

Es scheint, dass der Haarwechsel und die Geweihbildung eng zusammen-
hingen, d. h. dass diese Erscheinungen hauptsichlich physiologisch (hormo-
nal) bedingt sind, und dass — mindestend bei den Hirschen — dic en-
dogene Faktoren wichtiger sind als die exogene, d. h. die Photoperiodizitit
oder die Temperatur.
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Tab. 4, Schema der topographischen Sukzession des Haarwechsels bei Damae dama. Obgﬂ
Frihjahr-Haarwechsel; unten: Herbst-Haarwechsal.

Dama dama (Tab. 4)

Frithjahr-Haarwechsel: Schon im Februar ist das Herauswachsen
des Sommerhaares durch das Winterhaar erkennbar. Der Ausfall des Wintex-
haares kommt aber erst im Mirz vor, auf den Beinen, auf dem Hals und
auf dem Kopf beginnend. Dann erstreckt sich der Haarwechsel auf die
Keulen und die Schultern. Am letzten haaren die Seiten um, wo das Winter-
haar noch im Juni zu beobachten ist. Wir sehen also, dass der ganze Haar-
wechsel auch bei dieser Art ungefidhr 2—3 Monate dauvert; nur igt die ganze
Periode im Vergleich mit den bisher erwahnten Hirschen etwas verschoben
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Tab. 6. Schoma der topographischen Sukzession des Haarwechsels hei Axsis axws, Hyelaphus
pm'z::;a, Rusa unicolor und Rusa equing. Oben: Frohjahr-Heerwechsel; unten: Herbst-Hear-
woo ‘.

Herbst-Haarwechsel: ITm September kann das neue Winterhaar am
Halse stehen, wovon sich es auf die Vorderliufe erstreckt. Dann haart der
Kopf um und eine Stelle auf den Keulen, die sich in Form eines Streifens
an die Seiten zieht. Auf der Dorsalseite erstreckt sich das neue Haar vom
Widerrist bis an die Kruppe und das alte Sommerhaar bleibt nur auf den
Seiten und auf dem Bauch. Die letzte Stelle, die noch Anfang November
im Sommerhaar stehen kann, ist das ovale, lingsgestreckte Feld auf den
Seiten. Der Herbst-Haarwechsel daunert also wieder ungefihr 2—3 Monate.
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Azis axvs, Hyelaphus porcinus, Rusa unicolor und Rusa equina
(Tab. 5)

Bei allen diesen Arten verliuft der Haarwechsel mit so unbedeutenden
Unterschieden, dass man iiber sie zusammen berichten kann. Es sei erwihnt,
dass es sich um tropische Arten handelt, bei welchen die Wollhaare nur sehr
gering oder gar nicht entwickelt sind. Der Haarwechsel ist deshalb nur
schwer zu beobachten und die Einzelheiten kann man nicht feststellen.

Frithjahr-Haarwechsel: Er beginnt bei allen erwihnten Arten im
Mirz, wo das neue Haar auf den Vorderliufen, auf der Brust und in einem
Streifen itber die Keulen sichtbar ist. Dann erstreckt sich die Umhaarung
auch auf Hinterliufe, auf dem Bauch und auf die Halsunterseite. Ungefahr
Ende Juni steht der ganze Unterkirper, der Kopf und ein Riickenstreifen
im Sommerhaar, Am letzten haaren die Halsseiten um und ungefihr Ende
Juli ist die Umhaarung beendet. Der Frithjahr-Hasrwechsel dauert also
etwa 4 Monate.

Herbst-Haarwechsel: Schon im September kann man das Aufwachsen
des Winterhaares auf dem Hals beobachten, was am deutlichsten bei den
ménnlichen Sambarhirschen zu sehen ist, wo sich die Mahne bildet. Bald
wichst auch am Kopf das Winterhaar durch. Das Sommerhaar bleibt hier
aber auch, und es scheint, dass es an dieser Stelle @berhaupt nicht ausfillt,
Der Haarwechsel erstreckt sich auf die Brust, auf den Bauch und die Hinter-
laufe und ldsst einen breiten Streifen von den Keulen bis an die Schultern
frei. Am letzten haaren die Keulen um. Der Herbst-Haarwechsel dauert
meistens bis Ende November, d. h. etwa 3 Monate.

VERLAUF DES HAARWECHSELS UND DIE TAXONOMISCHE
VERWANDSCHAFT EINZELNER ARTEN

Im vorliegenden Beitrag wurden nur 8 Arten in 15 Subspezien behandelt.
Weitere, bisher nicht beendete und ausgewertete Untersuchungen, die auch
an Telemetacarpal-Hirschen durchgefiilhrt wurden, unterstiitzen die An-
nahme, dass die Saisone-Anderungen des Haarkleides und das Haarkleid
selbst (Haarstrich und Haarwirbel) ein sehr wertvolles Merkmal fiir die Taxo-
nomie der Hirsche darstellen (cf. auch Mazak, 1962 beim Onager und
Kiang). Diesem Problem wird noch eine speziale, umfangreichere Studie
gewidmet werden.

Von den erwihnten Arten kann man den Axis-Hirsch, dAxis axis, als den
primitivsten Vertreter leicht erkennen. Das bestitigen nicht, nur die Schéadel-
merkmale (lange Rosenstdcke, verlingerte Orbital-Region mit wenig heraus-
tretenden Orbiten, wenig verschmilte Gesichispartie usw.), sondern auch
der primitive Typus der Farbung, die sommer- und winterlang immer gefleckt
bleibt. Man kann also auch den Verlauf des Haarwechsels als primitiv oder
mindestens als nicht zu weit spezialisiert: ansehen. Dass auch die Arten
Hyelaphus porcinus, Rusa unicolor und Rusa equina in gleicher Weise um-
zuhaaren pflegen, ist gar nicht iiberraschend, da alle diese Arten nahe ver-
wandt sind und manchmal (z. B. Mohr, 1918) nur als Unterarten gleicher
Art angesehen werden.

Desto interegsanter ist die Feststellung, dass der Dambhirsch, Dama dama,
einen sehr dhnlichen Verlauf des Haarwechsels hat, wie die ersterwihnte
Gruppe. Das bestitigt die Annahme, dass der Damhirsch ndher den Sambaren
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steht als den Sika- oder Rothirschen. Wenn wir nuch die Schidelmerkmale
mnd das Haarkleid selbst (Haarstrich) zur Hilfe nehmen (Dobroruka, in
litty, kénnen wir eine Reihe Axis — Hyelaphus — Rusa (mit Rueervus und
Pawnolia) — Ussa — Dama — Przewalskiwm zusammenstellen. Wahe-
scheinlich gehért in diese Reihe auch Elaphurus, der zwar manche hoch-
spezialisierte Merkmale aufweist, aber doch cher mit den genannten Gat-
tungen, als mit Cervus verwandt ist. Auch den Haarwechselverlauf kann
man als eine spezialisierte Stufe in diese Gruppe einreihen.

Die zweite Gruppe der sogenannten echten Hirsche beginnt mit der Art
Cervus nippon, in der ein Saisone-Dimorphismus in der Firbung entwickelt
ist, und welche auch in den Schidel- und Geweihmerkmalen primitivere
Merkmale gegen Cervus elaphus zeigt.

Wie schon oben erwiahnt, verlauft der Frithjahr-Haarwechsel bei den
beiden Arten im Prinzip uibereinstimmend. Im Herbst dagegen verlauft der
Haarwechsel bei beiden Arten verschieden. Bei C. nippon kdnnen wir im
Herbst-Haarwechsel enige Merkmale der Rusa-Gruppe, d. h. primitivere
Merkmale entdecken. Das hestétigt auch, dass die Sika-Hirsche den Rang
einer Untergattung erhalten sollen. Bei der Art Cervus elaphus, zu der die
hochst organisierten Hirsche gehoren, soll auch der Haarwechsel-Verlauf die
héchste Stufe erreichen. Deshalb kann man bei den Endgliedern beider
Rethen, also bel Elaphurus davidianus und bei Cervus elaphus, einige Kon-
vergenzen, wie z. B. im Prinzip den dorso-ventrale Verlauf des %—Ierbst—
haarwechsels, finden.

EINFLUSS EINZELNER FUTTERKOMPONENTEN AUF DEN HAARWECHSEL

In den Beobachtungsjahren wurde gleichzeitiz der Einfluss einzelner
Futterkomponenten auf den Haarwechsel untersucht. In keinem Falle konnte
das Futter den Verlauf beeinflussen. Bedeutende Anderungen in der Zeit-
spanne des Haarwechsels konnten wir aber bei Mangel einzelner Futter-
komponenten feststellen. Es ist bekannt, dass kranke oder in schlechter
Kondition sich befindende Exemplare Stérungen im Haarwechsel aufweisen
und in schweren Fillen fiberhaupt nicht umhaaren. Eine Verldngerung des
Fruhjahr-Haarwechsels konnten wir aber auch beil den einzelnen Hirschen
in bester Kondition feststellen, denen im Winter kein Gehblzverbigs zur
Verfiigung stand. Keine Zusdtze von Vitaminen oder Spurelementen in Form
eines ublichen Medizinalleckens konnten den Mangel an Verbiss ersetzen.
Selbst gemahlene Eichen- oder Weidenrinde hatte keinen Erfolg. Als Verbiss
hatten wir getrocknete Laubzweige (Pappel, Eiche, Hainbuche) und Fichten
(unverkaufte Weihnachtsbiaume) zur Verfiignng. Wihrend die Laubzweige
immer gut gefressen wurden, zeigte das Wild fir die Fichten nur am Anfang
des Winters Interesse, wo auch die Rinde kahl geschilt wurde. Ende Januar
lehnten die Hirsche die Fichten ab. Es wurden Kontrollversuche mit Rot-,
Sika-, Dam- und Rehwild, aber auch mit Bisons und Wisents durchgefiihrt.
Die Tiere, die im Winter kein Verbiss hatten, verspiteten sich im Frithjahr-
Haarwechsel bis um einundhalb Monat, obwohl gie sonst in einer susgezeich-
neten Kondition waren.

Auch in freier Wildbahn ist beim Rothirsch im Winter eine erhéhte
Abidsung der Nadelholztriebe bekannt. Es wurde angenommen, dass der
Verbiss von Nadelholztrieben zu gewisser Zeit ein vermutlich notwendiger
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Bestandteil der Rotwild-Nahrung ist, aber die Ursache golcher Erscheinung
ist nicht bekannt (ef. Bubenik, 1959). Vermutlich spielt hier Kobalt, der
dort erhalten ist, eine Rolle, was noch durch Versuche bestitigt werden
miisste (siehe auch Lederer, 1968).

ZUSAMMENFASSUNG

1. Die nordlicheren Formen haaren schneller um als die siidlicheren.
Diese Higenschaft ist so tief verankert, dass gie auch in weiteren Genera-
tionen, die in anderen Bedingungen gehalten werden, gut erkennbar bleibt.

2. Dama dama zeigt einen dhnlichen Haarwechsel wie die Rusa-Gruppe,
was fiir die Verwandschaft mit den Sambaren mehr spricht, als fur die
Verwandschaft mit der Cervus-Gruppe.

3. Elaphurus davidianus wird als eine hochspezialisierte Art der Rusa-
Gruppe angesehen, die Konvergenzen zu den hochspezialisierten Vertretern
der Cervus-Gruppe, d. h. zu Cervus elaphus zeigt. Dagegen ist

4. Cervus nippon als ein primitiver Vertreter der Cervus-(Gruppe anzuschen,
der Konvergenzen zu der Gattung RBusa im Verlauf des Herbst- Haarwechsels
anfweist.

3. Der Haarwechsel und die Geweihbildung sind zusammen verbunden
und wahrscheinlich nur physiologisch (hormonal) bedingt, Es scheint, dass
die endogenen Faktoren wichtiger sind als die exogenen, d. h. die Photo-
periodizitit oder die Temperatur.

6. Der Gehdlzverbiss im Winter beeinflusst positiv die Dauer des Friihjahr-
wechsels.

BUMMARY

1, The moulting in the more northern forms proceeds faster than in the southern ones. This
phenomenon 18 to observe even in further generations kept for a long time under conditions of
captivity,

p:?‘ 'I'I'Yﬁ moult in Dame damae resembles that of the Rusa-group. Therefore & closer relativity
of Dama dama with the Rusa-group rather than with the Cervue-group 15 supposed.

3. Elaphurus dawidionus ia considered to be a high specialised species of the Rusa-group.
The convergences with the high specialisad members of the Cervus-group, i.e. with Cervus elaphua,
were statod.

4. Cerpus nippon is considered to be a primitive representative of the Cfervus.group and
shows convergences with the Rusa-group in the autumn moult,

5. The moult and the development of antlers ars in close connection and are perhaps physic-
logicaly (hormonal) sthimulated only. It seems that the endogonous phenomena are more 1mportant
than the exogenous, e.g. photoperiodicity or temperature,

6. The browse in the winter period influences positively the lasting of the spring moujt.
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A NOTE ON THE ROTIFER COLLOTHECA BREVICILIATA BERZINS

Jax FOTT and Viapisir SLADECEK
Eeceived January 22, 1969

Abstract: A description of the rotifer Collotheca breviciliate, based on the specimens found in
Bohemia, is given and the differences between C. edentats and . breviciliata are summarized.

Berzins (1951) described from S. Sweden Collotheca breviciliata (Fig. 2)
and mentioned that the specimen figured by Frié¢ and Vavra (1897) and
designed as Floscularia edentata (Fig. 7) may belong to his new species.

Fott found in a peat-bog near Suchdol (8. Bohemia) a sessile rotifer
preliminarily identified as Collotheca edentata Collins on Sept. 15th 1957.
The rotifer was attached to submerged Sphagnum. Bartod (1959) in the
monograph of Czechoslovak Rotatoria recorded two localities of C. edentala
Collins: Black Lake in the Bohemian Forest (Fri¢ and Vavra) and the
peat-bog near Suchdol (Fott), but his figure (Fig. 1) does not belong to
these two records, but was taken over from literature and deals un-
doubtedly with the species C. edentata Collins.

When we compare Figs 2 (from Sweden), 4—86 (Suchdol) and 7 (Black
Lake) and the descriptions, we see that these are only one species, Collotheca
breviciliata Berzins, It is characterized by the facts, that the corona forms
a complete ring without lobes and that the coronal margin is covered with
an uninterrupted circle of very short cilia showing an equal length. The
head is cylindrical, rather long. The cuticle of the head is ornamented with
minute wart-like projections so that it seems to be dotted. The body is
large and stout, foot i1s sharply separated from the oblong trunk. Hxtended
foot is a little longer than the trunk. At the base of the foot as well as at
its distal end there are two pairs of glands. The body is covered with a large
gelatinous tube. The food consists (all quoted from Berzins, 1951) of
diatoms, desmids and flagellates. Total length is 380 —580 pm. In the littoral
zone of several lakes in the Aneboda district it was found on Ulricularia,
Myriophylium and Equisetum. The pH-value ranged between 5.8—7.0.

The differences between C. edentata and C. brevicilinta are summarized
in ‘Fab. 1, modified from Berzins, 1941,

The specimen from Suchdol presented in Fig. 4 was an adult one showing
a body length (without foot) 320 pm, length of extended foot 260 pm,
80 that the total length reached 580 um. The width of corona was 130 um,
the width of the trunk 150 pm. A juvenile specimen (Fig. 6) showed a body
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Tab. 1, Comparison of the features of C, edentata and C'. breviciliata

Peature C. edentata Collins C. breviciliata Be~ins
Body large, stout larga, stout
Foot of the same length as body, not not much larger than body,

Glands of foot
Peduncle

Head

Corona

Cilia
Gelatinous tube

Length
See Figa

distinetly separated

not known exactly, apparently
none

very short

eyhindrical, ornamentstion not
known

without lobes, annular, margin
somewhat thickened

short, longer on the dorsal and
ventral party; lateral very short,
may be absant altogather

large, transparent, clean

317 —462 m

1,3

sharply sepacated

two palrs

long, with thread-like mediate
part

cylindrical, ornamentad with
small warts (dotted)

without lobes, annular, smooth

very short, of equal length,
vibratile; 1n a thick, somplete
owrcle

largs, transparent, clean

380 —580 pm

2,4,5,6, 7

length 180 um, length of foot 756 um, length of pedicel 36 um, width of
corona 90 and the width of the trunk 110 pm.
Tt is necessary to delete the species (. edentata Colling from the list

of Czechoslovak rotifers and to replace it by the species C. breviciliata
Berzins, This species is known up to the present time only from Sweden
and Czechoslovakia (Berzins, 1967, and his personal letter of Nov. 28th,
1968).
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Wirbeltierabteilung des Instituts fur systematische Zoologie, Karls Universitat, Praha

ZUR KENNTNIS VON RHINOLOPHUS BOCHARICUS
KASTCHENKO ET AKIMOV, 1917 (MAMMALIA: CHIROI'TERA)

Yoanmain HANAK
Emngegangen am 15. Januar 1969

Abstrakt: Es wurde eme vollstandige taxonomische Analyse aller wichtigen Merkmale von
dreir verwandten Arten der Gattung Rhsnolophus vorgenommen, um die systematische Stellung
der muttelasintischen Form Rhinolophus bochariciss wu entscheiden. Zur Analyse wurden wvor
allern die Schadelmasse, die Zahnmerkmale und die Morphologie des Baculums benutzt. In
der Arbeit simd auch Angaben uber die Verbreitung, Okologie und den Stand der Erforschung
dieser Art zusammenpgefasst.

Rhinolophus bochericus gehort zu den am wenigsten bekannten pala-
arktischen Fledermausarten, denn daz Interesse fiir diese Art reichte, mit
Ausnahme der Arbeit von Aellen (1959), nicht iber den Rahmen der
russisch geschriebenen Literatur hinaus. Sie wurde als selbstindige Art erst
im Jahre 1917 von den russischen Zoologen Kascéenko und Jakimov
erkannt und beschrieben. Die enge Verwandschaft mit Rhinolophus ferrum-
equinum, einer weil verbreiteten und hdufigen Art, fithrte schon kurz nach
der Entdeckung zu der Anschaung, dass R, bockaricus nur alg eine mittel-
asiatische Subspezies von R. ferrumequinum zu werten sei. So meinte z. B,
Bobrinskij (1923) nach der Untersuchung von 50 Exemplaren, worunter
gich auch das Material von Kaddenko und Jakimov befand, dass die
neue Form nichts anderes als eine selbstindige geographische Rasse von
R. ferrumequinum gei. Diege Meinung wurde auch von Ognev (1928), sowie
Ellerman und Morrisson-Scott (1951) hernommen. Sie wurde auch
damit gefordert, dass aus Mittelasien keine Funde von wirklichen Gross-
hufeisennasen gemeldet wurden. Einige Jahre spdter ist Kuzjakin (1934,
1950) wieder zur ursprimglichen Anschauung von Kajéenko und Jakimov
zuriickgekommen, da ihm schon gemeinsame Fundorte von E. bocharicus
und R. ferrumequinum aus Mittelasien bekannt waren, Ausserdem erkannte
er auch schon einige deutliche morphologische Unterschiede zwischen beiden
Formen (Grasse, Unterschiede in der Dentition usw,), In den letzten Jahren
befasste sich mit dem Studium von K. bocharicus Aellen (1959), der auf
eine nahe Verwandschaft dieser Form mit der nordafrikanisch-arabischen
Art Rhinolophus clivosus Cretschmar, 1828, hinwies und dieselbe nur als
eine Subspezies R. ¢. bocharicus ansah. Wir finden algo in der diesbeziiglichen
Literatur mehrere abweichende Meinungen iiber die systematische Zuge-
hérigkeit dieser Form, deren Klarung auf Grund einer ausfuhrlichen und
allseitigen Analyse der morphologischen Merkmale aller drei in Betracht
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kommenden Formen vorgenommen werden muss. Dies ist auch das Hauptziel
der vorliegenden Arbeit.

An dieser Stelle mochte ich Herrn Prof. A. P, Kuzjakin (Moskau) und Herrn Dr. A, K. Sagitov
(Samerkand) fur Thre Ihlfe beim Saanmeln des Materiels in Usbekistan, sowie den Herren
Prof. Dr. V. 3. Geptner und Dr. 0. L. Rossolimo (beide Moskau), Prof. P. N. Mekienburzev
{Taschkent), Dr. K. Bauer (Wien) und Dr. B. G. Corbet (London), die mir des Material aus
den Museumasammlungen zugdngheh machten, meinen Dank aussprechen.

MATERTAL

Die Grundiage meiner Untersuchung bildet eine Serie von 23 Btiick (7 34 16 €3) £. bocharicus,
die ich unter Beihilfe von Prof. Kuzjakin und Dr, Sagitov in der nahen Umgebung von S8amarkand
{Usbekistan) semmein konnte. Die meisten Sticke dieser Serne werden in den Sammiungen des
Instituts fir systematische Zoologie der Karls-Universitiit in Prag aufbewahrt. Zusatzlich stand
mir eine grossere Serie aus den Sammiungen des Zoologischen Museurns der Staatsuniversitét
in Moskau (10 38 11 99) auna Usbekistan wnd Turkmenistan und des Zoologischen Instituts
der Mittelasiatischen Universitat in Taschkent (4 33 5 ¢%) zur Verfigung. Das Matenal der
licht geofirbten mittelasiatischen Subspezies von R. ferrumsguinum stammt von meiner eigenen
Sammaeltitigkeit und sus den Sammlungen des Zaologischen Museums der Universitat in Moskeu
{insgesamt 14 4 und 14 ¢9) aus der Umpebung von Taschkent und Aschkhabad. Eine Serie
von . clivosus brachygnathus (21 $9) ist aus den Sammlungen des Naturhistorischen Museums
m Wien (Loc. Abd-el Quadir, Wad: Halfa, Sudan), dazu wurde ein & derselben Subspezes
von Abonarash, Kairo angeschleasen. Eine Sere von &. elivosus clivosus wurde in den Sammlungen
des British Museums in London (6 2% 3 43) gemessen. Zu Vergleichszwecken konnten diejenigen
Schidelmasse verwendet werden, die von einem Bearbeiter stammten, der mit gieichen Methode
gemessen hat. Die Kdrpermasse sind bei den einzelnen Serien nicht in gleicher Weise entnommen
worden und werden daher nur bei R. bockaricus als Ergiinzung der gessinten Charakteristik
dieser Art angefithrt.

VERBREITUNG

R. bocharicus ist nach einer Serie von 40 Stiick aus Termerz (Stidostusbeki-
stan} und nach einem Stiick aus Samarkand beschrieben worden. Eine
weitere Fundstelle hat erst Bobrinskij (1925) angefiihrt, der 17 Stiicke
aus Taschkent gewonnen hat. Ognév (1928) hatte 24 Stiicke aus der Hiohle
Kon-i-gut in den Gebirgen Sarytau im Fergana-Gebiet und 2 Stiick aus den
Lasghdhien am Ufer des Flusges Syrdarja aus der Umgebung von Taschkent
zur Verfligung. Aus den Musenmssammlungen kannte er Funde aus der
Umgebung von Taschkent, Samarkand und aus dem Fergana-Gebiet.
Kuzjakin (1934) entdeckte eine Kolonie von 30—40 Stiicken in der Hihle
Bolschaja Karakamyschskaja in der Umgebung von Taschkent und es gelang
ihm dort 13 Exemplare zu sammeln. Spater wurden noch weitere Fundstellen
bekannt: das Tal der Flisse Murgab und Kaschan (Siidostturkmenien} und
die Lésshohlen im Tal des Flusses Surchan etwa 90 km nérdlich von Termez
(Bobrinskij, Kuznécov, Kuzjakin, 1944). In einer weiteren Arbeit
wird von Kuzjakin (1950) angefihrt, dass sich in den Sammlungen im
Zoologischen Museum des Instituts fur Zoologie in Leningrad ungefahr
200 Stiick dieser Art von verschiedenen Orten aus Mittelasien hefinden.
Unter der neuen Lokalititen werden gennant: Kara-darja etwa 24 km
nordlich von Katta Kurgan, Tachta Bazar (Siidostturkmenien) und einige
weitere Fundstellen aus dem Tal der Fliisse Murgab und Kaschan. Eine
grosse Anzahl nener Lokalititen aus Usbekistan wird von Bogdanov
(1950, 1953) angefiihrt. Dies sind ausser den bereits bekannten Fundorten
weitere FFunde aus dem Tal des Flusses Surchan, wiederholte Funde aus
den Hohlen am Fluss Kara-kamysch in der Umgebung von Taschkent und
besonders der Fund auf den Abhangen des Cchatokalriickens in 1200 m
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1. Verbreitung von Rhinolophus becharicus in Mittelasien.

Meereshdhe, Geptner (1956) beschreibt einige Funde aus dem Gebiet der
Reservation von Badchyz in Siidostturkmenien. In den neueren Sammel-
arbeiten von Sokolov u. Mitarb. (1963), sowie von Bobrinskij, Kuzne-
cov und Kuzjakin (1965} wird nur die Gesamtverbreitung chne konkrete
Lokalitdten angefithrt. Aellen (1959) gibt einen einzigen Fundort ausserhalb
des Gebiets der UdSSR an, die Hohle Zarmast, Maimaneh in Nordafghani-
stan. Von mir selbst wurde diese Art im Oktober 1963 in der Umgebung
von Samarkand gesammelf.

Alle bisherigen Funde zeigen also, dass R. bockaricus hochstwahrscheinlich
eine Art mit dem kleinsten Verbreitungsareal unter allen palaarktischen
Fledermiusen ist. Sie lebt nur in den Steppen und Halbwiisten von Sidost-
turkmenistan, in einem grossen Teil von Usbekistan, wo sie nur in den
nordostlichen Gebieten fehlt, 1m westlichen Teil von Tadschikistan und
vietleicht. im gesamten nirdlichen Teil von Afghanistan. Von der nichsten
Art B. clivosus ist sie durch eine Licke von fast 3000 ki Breite getrennt.

BIOLOGISCH-OKOLOGISCHE BEMERKUNGEN

Die Lebensweise dieser Art haben Meklenburzev (1935), Kuzjakin
(1950) und Bogdanov (1950, 1953) behandelt. Aus ihren Angaben ergibt
sich, dass R. bockaricus zu den typischen Héhlen-Fledermiiusen gehort; in
Mittelasien bewohnt sie am hédufigsten nicht allzu grosse Héhlen. Nach
Meklenburzev sammelt sie sich oft in kleineren Kolonien von 20—30
Stitcken, und nur ausnahmweise bildet sie, oft gemeinsam mit Myotis
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emarginalus, grossere (esellschaften von 150200 bzw bis 800 Exemplaren
(Ruinen von Termez). Kuzjakin betrachtet Kolonien von 200—300 Indivi-
duen als eine liufige Erscheinung; ausnahmsweise sollen auch Kolonien von
etwa 600 Stick vorkomwmen. Auch die Meinungen uber den Zusammenhalt
der Geschlechter in den Kolonien sind verschieden. Meklenburzev betont,
dass die Kolonien immer aus den beiden (ieschlechtern zusammengesetzt
sind, wahrend Bogdanov genauer beschreibt, dass sich die meisten Mann-
chen wihrend der Sommerperiode getrennt ven den Wochenstuben auf-
halten., Es wird sogar ein Solitirvorkommen der sich nicht vermehrenden
Weibchen beschrieben. In den Herbstmonaten (September bis November)
gibt es bei den Populationen von R. hocharicus Migrationen, die offenbar
mit dem Aussuchen passenden Winterquartiere zusammenhangen. Zur Uber-
winterung werden nach Meklenburzev tiefere und dunkle Hohlen mit
einer Temperatur von etwa +8° C in der Umgebung von Somnierquartieren
ausgesucht; manchmal uberwintern die Tiere auch in denselben Hohlen, wo
sie im Sommer vorkommen. Die ursprungliche Vermutung Kuzjakin's
(1950}, dass die Populationen aus dem Tal des Flusses Surchan zwecks
Uberwinterung nach Afghanistan fliegen (auch Ellerman und Morrison-
Scott haben dieses ubernommen), erscheint wenig wahrscheinlich. Der
Autor hat es in seiner letzten Arbeit (1965} so formuliert, dass sie in der
Richtung gegen Afghanistan ,,wegfliegen®. Die Winterquartiere werden etwa
Mitte April verlassen.

2. Betenansicht des Schadels von Rhunclophus bocharicus (No. BB-4, 9ad, Bamarkand, 28. 9, 1963
leg. SBagitov). "

Wabrend der Sommeraktivitat fliegt R. bocharicus bei Einbruch der
Dunketheit zur Jagd aus, die Jagd wird gesellschaftlich in einem begrenzten
Raum in Bodenniahe betrieben. Die Abendjagd dauert ungetahr anderthalb
Stunden, dann kehrt die Kolonie in die Hohle zuriick und fliegt wieder
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gegen Morgen fur etwa eine halbe Stunde aus. Die Geburten erfolgen in
den Wochenstuben im Laufe des Juni und Anfang Juli. In der Nahrung
uberwiegen Lepidopteren.

TAXONOMISCHE ANALYSE

Farbung: R. bocharicus besitzt die charalkteristische lichtblonde Wisten-
farbung, die noch blasser ist als die lichte Farbung von mittelasiatischen
B, ferrumeguinum. Das Fell ist auf dem Rucken deutlich zweifarbig, die
Haarspitzen sind wenig ausgepragt lichtblond und graulich, der iibrige

e sl s Tl A
Mwmm.wﬁwﬂww g

3. Oberansicht des Schadels von Rhinolophus bocharwcus (No BB 4).

Haarteil ist Lichter, fast weisslich (bei mittelasiatischen R. ferrumequinum
haben die Spitzen der Ruckenhaare einen rostbraunen Stich), die Unterseite
ist auffallend heller, einfarbig weisslich mit einem undeutlichen lichtblonden
Stich Die Ohrmuscheln und der Nasenaufsatz sind nur wenig dunkler als
die Farbe der Rickenseite, die Flughaut ist dunkelbraungrau, halbdurch-
sichtig Bei den mittelasiatischen R. ferrumequinum ist der hintere Rand
des Plagiopatagiums mit einem schmalen weisslichen Streifen gesaumt, was
beim B bocharicus fehlt. Die Farbung von R. clivosus konnte nicht an frischem
Material beurteilt werden, nach den Literaturangaben soll sich die Farbung
von K. bocharicus aber nicht wesentlich unterscheiden.

Der Nasenaufsatz: lm ganzen unterscheidet sich in der Form nicht
von R. ferrumequinum, nur die Grosse ist unterschiedlich Die grosste Breite
des Hufeisens von R. bochkaricus ist 6,2—7,0 mm, was der Angabe fur B. c.
clivosus (Harrizson, 1964 — 6,2 mm) entspricht; das Hufeisen von E. ferrum-
equinum ist wesentlich breiter (7,5—9,5 mm). Zum Vergleich des Detailbaues
der hautartigen Nasenaufsatze der drei Rhinolophus-Arten stand kein pas-
sendes Material zur Verfugung Die Ohrmuscheln von R. bocharicus unter-
scheiden sich in der Form nicht von R. ferrumequinum, sind aber kleiner
und entsprechen der Ohrgrosse von R, clivosus.

Korpermasse: Die Korpergrundmasse von R. bocharicus verglichen
mit den Massen von RE. ¢. clivosus nach den Angaben Harrison’s (1964),
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4. Die Bezishung der Condylobaszalldnge zur maxillaren Zehnrethe bey vier verglichenen Formen
der Gattung Rhsnolophus.

zeigt die Tab. 1. Angaben iiber die Kérpermasse der kleinsten Form RE. e.
brackygnathus standen uns nicht zur Verfiigung. Aus dem Vergleich ergibt
sich, dass B. bocharicus im ganzen gleich so gross ist als R. ¢. clivosus; aller-
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5. Die Bezichung der Condylobasallinge zu der Mastoidbreite bei vier verglichenen Formen
der Gattung Rhanolophus,
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dings sind die Unterschiede nicht kennzeichnend und haben fiir die Unter-
scheidung beider Formen nur wenig Bedeutung. Anch die Liangeverhiltnisse
der Finger und besonders der Metakarpen sind bei diesen zwei sebr dhnlich.
Bei E. bocharicus ist der vierte Metacarpus entweder gleich oder nur un-
bedeutend kiirzer als der fiinfte und um 2—3 mm linger als der dritte.
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8. Die Bezishung der Condylobasallinge zur Mandibelldnge ber vier verghichenen Formen der
Gattung Rhinolophus.

Schidelmasse: Der Schadel von K. bocharicus (Abb. 2 und 3) ist in
der Form und in den Proportionen sehr dhnlich dem Schidel von R. clivosus;
bei beiden diesen Arten ist der Sagittalkamm nur undeutlich entwickelt.
Die Schadelgrundmasse der vier verglichenen Formen (Tab. 2) bilden die
wichtigsten Unterlagen fur die taxonomische Analyse. Die markanten Unter-
schiede sowohl der absoluten als auch der relativen Werte (Abb. 4 bis 6)
sind darin ganz deutlich. Besonders auffalend und bedeutend sind die
Unterschiede in den Beziehungen einiger Schidelmasse aller vier verglichenen
Formen (z.B. die Bezichung CB-L/maxZR im Vergleich mit CB-L/MastBr —
Abb. 4 und 5). Ein deutlicher Unterschied zwischen bocharicus und beiden
Formen von elivosus besteht auch in den absoluten Massen der interorbitalen
Breite (Tab. 2). Zusammenfassend gesagt: R. bocharicus steht durch die
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Grésse der meisten Schadelmasse zwischen der kleineren Form R. c. brachy-
gnathus und der grisseren R. e, clivosus, scheint aber naher zu E. ¢. clivosus.
In den relativen Massen zeigt sich aber eher die Verwandschaft der beiden
Formen von R. clivosus gegeniiber der selbstindigeren Stellung von R. bo-
charicus.

Zahnmerkmale: Das Gebiss von R. bocharicus ist durch die starke Re-
duktion oder auch durch das Fehlen von P! und P» charalkterisiert, was
im Ganzen auch dem Stand von R. clivosus entspricht. Ein typisches Beispiel

7. Mandibulare (oben} und maxillare {unten) Zahureihe von Rhinolophus becharicus (No, BB.4).

dieger Reduktion ist in der Abb. 7 dargestellt; P! ist aus der zusammen-
hangenden Zahnreihe beiderseitig abgedringt und wenig entwickelt, in eini-
gen Fillen kann der Zahn auch Fehlen {von unseren 23 Stiicken nur in
einem Falle). C und P3 beriihren sich jedesmal knapp am Rande von Kronen.
Im Unterkiefer fehlt in der Regel ganzlich Ps (von unseren 23 Stiick ist
in zwei Fillen ein geringfiigiges Zihnehen auf der linken Seite, in einem
Falle auf der rechten Seite entwickelt). Eine dhnliche Reduktion kennzeichnet
auch das Gebiss von B. clivosus; wo bei R. ¢. brachygnathus das vollatandige
Fehlen von beiden P! zur Regel wird.

Baculum: In der Abb. 8 sind die Bacula der drei verglichenen Arten
dargestellt; links von R. bocharicus, in der Mitte von R. clivosus und rechts
von R. ferrumeguinum. Die Gestalt des Baculums aller drei Arten entspricht
zwar dem charakteristischen Typ fiir R. ferrumeguinum, man kann aber
auch deutliche Unterschiede in der Form und besonders in der Grésse er-
kennen. Das Baculum von R. bocharicus entspricht in der Form eher dem
Baculum von R. elivosus, es ist fast der gesamten Linge nach verhiltnis-
maéssig breit, ist jedoch durch die auffalend schmiilere Spitze charakterisiert.
Das Baculum von B. ferrumeguinum ist im Mittelteil verhiltnisméissig schmal
und wird erst im Endteil breiter. Auffalender sind die Gréssenunterschiede;
das Baculum von R. bocharicus ist verhaltnismissig dick und entspricht in
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der Grosse eher dem Baculum von R. ferrumequinum, wogegen das Baculum
von R. ¢. brachygnathus wesentlich kleiner ist. Die festgestellten Unter-
schiede in Form und Grosse der Bacula sind also zur Unterscheidung der
drei Formen geeignet und sind auch fur die Untersuchung der verwand-
schaftlichen Beziehungen von Bedeutung.

8. Bacula von Rhinolophus bocharicus (), Rhwnoelophus clwosus brachygnathus (b) und Rhinolophus
Jerrumequinum (c). Dorsalansichten.

DISKUSSION

Die Klarung der Frage der systematischen Zugehdrigkeit von £, bocharicus
ist allerdings dadurch erschwert, dass alle drei verglichenen Formen der
Gattung Ehinolophus in eine Gruppe naheverwandter progressiver Formen
gehoren. Sie sind durch ibereinstimmende morphologische Merkmale cha-
rakterisiert, vor allem durch einen stumpfen und abgerundeten oheren
Fortsatz der Sella, durch die ziemlich starke hohe Reduktion der zweiten
oberen un dritten unteren Praemolaren und durch eine annihernd gleiche
Lange des dritten und fiinften Metakarpus.

Die Unhaltbarkeit der Anschauung, dass die Form bocharicus nur eine
Subspezies von ferrumequinum sei, lasst sich leicht beweisen. Es wurde erst
in letzter Zeit bekannt, dass im gesamten mittelasiatischen Raum neben
K. bocharicus auch eine licht gefarbte Form von B. ferrumequinum vorkommt
(R. ferrumequinum dirani ? ). Die Detailanalyse verschiedener Merkmale hat
recht markante Unterschiede zwischen den beiden Arten gezeigt. Anderer-
seits wurde in manchen Merkmalen die Ahnlichkeit zwischen der unter-
suchten Art und einigen Formen der Art R. clivosus Cretschmar, 1828 nach-
gewiesen. Es ist daher Aufgabe einer systematischen Analyse, vor allem
die gegenseitigen Beziehungen der Formen bocharicus und clivosus zu unter-
suchen, Zusammenfassend kann man uber die Frgebnisse eciner solchen
Detailanalyse folgendes sagen:

1. Es gibt signifikante Grossenunterschiede zwischen bocharicus und cli-
vosus {und selbstverstandlich auch ferrumeguinum), Diese Unterschiede

324



werden an der Condylobasallinge und der Linge der oberen Zahnreihe
gezeigt (Abb. 9).

2. An derselben graphischen Darstellung sieht man, dass die Grossen-
verhiltnisse zwischen bockaricus und clivosus brachygnathus einen ganz ver-
schiedenen Charakter der Condylobasallinge einerseits und der Lange der
oberen Zahnreihe andererseits haben. Kurz gesagt, bocharicus ist, nach den
Werten der Condylobasallinge betrachtet, grosser als clivosus brachygnathus,
nach den Werten der oberen Zahnreihe ist es umgekehrt.

cB-L C-M
200

a0

190} - $
B
1804 - 5 $ C

120- ¢ L

6,0

16,0

9. Variabilitit der Condylobasaflinge (links) und der oberen Zahnreihe bei der verglichenen
Formen. A — Rhinolophus bocharicus, B = Rhenolophus clivosus clivosus, (¢ — Rbhinolophus
clivosus brachygnathus, I} = Rhinolophus ferrumequinum. Vertikale = Variationsbreite, Hori-
zontale = aritmetisches Mittel, schwarz voll — 1 Standardabwseichung beiderseits vom Mittelwert,
leeres Rechteck = 2 mittlere Abweichungen beiderseits vom Mittelwert.

3. Diese Proportionsunterschiede kann man ausserdem recht gut an einigen
Korrelationsdiagrammen zeigen {Abb. 4, 5, 6). Die demonstrierten Tatsachen
zeigen algo eindeutig, dass ausser den deutlichen Grissenunterschieden noch
ganz klare Proportionsunterschiede im Schidelbau zwischen bocharicus und
beiden Formen von clivosus bestehen,

4. Weitere markante Unterschiede bestehen auch in der Grisse und Form
des Baculums. Man kann sie betrachten als massgebend fiir die qualitative
Unterscheidung der drei behandelten Arten.

Sollen auf Grund der festgestellten Tatsachen die obenerwihnten An-
schauungen iiber die systematische Stellung der Form bocharicus beurteilt
werden, so muss man konstatieren, dass die Analyse, im Kinklang mit den
Anschauungen Aellens, eine nahe Verwandschaft der Formen bocharicus
und clivosus zeigt. Die festgestellten Unterschiede zwischen diesen beiden
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Formen, besonders die Unterschiede im Proportionsplan des Schidelbaues
und die in der Form und Grisse des Baculums, weisen aber auch bedeutende
qualitative Unterschiede zwischen beiden Formen hin, die offensichtlich
wéhrend einer langen Zeitspanne der geographischen Isolation entstanden
sind. Diese Feststellungen berechtigen uns mehr dazu, beide Formen als
zwei selbstindige Arten, Rhinolophus bocharicus und Rhinolophus clivosus
anzusehen. Es handelt sich aber offensichtlich um sehr nahestehenden
Geschwisterarten.

Die festgestellten Tatsachen werfen auch ein neues Licht auf die voraus-
gesetzte phylogenetische Entwicklung der Formengruppe von ferrum-
equinum, bocharicus und clivosus. Wenn man die Anschauung Andersen’s
(1905) annimmt, dass es sich um eine Gruppe von Formen indomalaischer
Herkunft handelt, deren nichster Vorfahre in der siidasiatischen Art Rhino-
lophus affinis zu suchen ist. Die weitere Entwicklung der erwihnten speziali-
sierten Formen der gemdssigten Zone verlief offensichtlich in zwei Asten.
Der eine fithrte offenbar zur Bildung der zahlreichen Formen der Art R. fer-
rumequinum, der andere dann zur Bildung der Formen bocharicus in Mittel-
asien, R. clivosus clivosus auf der Arabischen Halbinsel, R. clivosus brachy-
gnathus in Nordafrika und wahrscheinlich zur Bildung einiger stidafrikani-
scher Formen, die heuzutage unter die Art R. augur zusammengefasst
werden. Die paldarktischen Arten bocharicus und clivosus gind vor allem
durch eine Verminderung der Korperdimensionen und durch einige weitere
progressive Merkmale, zum Beispiel durch die fortschreitende Reduktion
der ’raemolaren gekennzeichnet. Nach diesen Merkmalen scheint E. clivosus
brachygnathus die am meisten progressive Form zu sein, da bei ihr die be-
treffenden Praemclaren ginzlich verschwunden sind und dadurch auch die
Brachycephalie entstand. Rhinolophus bocharicus kann daher als ein wur-
springlicherer Typ betrachtet werden, der zich offensichtlich in den spe-
ziellen Verhiltnissen des isolierten mittelasiatischen Gebietes in einer ab-
weichenden Weise entwickelt hatte und der arabischen Form R. ¢. clivosus
am ndchsten steht,
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THE FIRST FOUND OF NATURAL STURGEON HYBHID
ACIPENSER RUTHENUS LINNAEUS, 1758 x ACIPENSER GULDENSTADTI
COLCHICUS MARTI, 1940
IN THE DANUBE

KarornL HENSEL
Received September 30, 1968

Through the courtessy of Mr. Valent Vincze from the State Fishery Staff
in Stirovo (Southern Slovakia) I have received one specimen of the sturgeon,
which was captured in March 1968 in the river Danube near the village
Radvan nad Dunajom (about 18°22' EL, 47°44’ 18” NL) during the low level
of the river. The specimen was seined by haul net of 130 m in length
and 3,60 m of depth, meshes 35 ¥ 35 mm. The specimen was determined as
a hybride between Acipenser ruthenus and Acipenser gildenstddts colehicus
and I am enclosing its description.

Total length 324 mm, D 37, A 29, dorsal scutes 11, lateral scutes 38, ventral
scutes 9, number of branchial spines 18, The plastic features are given in the
table. The rostrum of this sturgeon is bent upstairs. Barbels are not fringed
and relatively long, but do not reach up to the upper lip. The upper part of
the body below the dorsal scutes is covered by distinetly visible small shields,
the rest of the body surface is covered by small denticles. From the russian
sturgeon Acipenser giildenstidii the hybrid above all differs by the relatively
long rostrum bent upstairs and by the length of the barbels, from the sterlet
Acipenser ruthenus by the different number of scutes in general and by
lacking of the fringed barbels. For other differences see the table.

Nikoljukin (1952) recoived the artificial hybrids of Aeipenser giilden-
stadtc x Acipenser ruthenus and Acipenser ruthenus X Acipenser giilden-
stddti from parental specimens captured in the river Wolga. Comparing my
specimen with the description of these hybrids and the figures in Berg (1948)
I suppose my determination is right. It is an interesting fact the occurence
of such hybrid in the Roumanian part of the Danube is not mentioned by
Banidrescu (1964).
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IRREGULARITIES IN THE FORMATION OF THE MANDIBULAR JOINT
IN EIRA BARBARA (LINNAEUS, 1758) (MAMMALIA: MUSTELIDAE)

Ivax HERAN
Received Jannuary 17, 1969

Abstract: Anomalies in the formation of processus articularis (—eondyloideus) mandibulae
and of fossa mandibularis in four specimens of Eirg barbara (L.) are described. The causes that
mey acoount for these malformations are ciscussed,

Examining the osteological material of Mustelidae in collections of the
Zoological Museum of Humboldt University, Berlin, the author has found
unusual irregularities in the formation of the mandibular joint of Tayras,
Fira barbara (Linnaeus, 1758). Deformations of various intensity were found
in four specimens of the total number of 45 Tayra-skulls examined. That
is a relative high percentage of the occurrence in this species. All the skulls
have belonged to adult middle-sized specimens; in two of them only left
mandibular joint was sustained while in the two others both left and right
joints were malformed. Three kinds of these malformations can be dis-
tinguished:

i) Skull no. 23104 (female, condylobasal length 110.0 mm). Right
mandibular joint normal. The left processus articularis mandibulae essen-
tially similar in shape to the right one. The joint surface reduced to three
quarters of the total width of capitulum, the lateral guarter of which is
tap-like formed (Fig. 1). Left fossa mandibularis reduced in size, with pro-
portions corresponding to the respective processus articularis (Fig. 3).

il) Bkull no. 14218 (male, condylobasal length 110.8 mm). Right
mandibular joint normal. Processus articularis mandibulae on the left side
throtted in its medial third with bulging lateral part (Fig, 2). The joint
surface continuous. The left fossa mandibularis exhibiting two concave
indents corresponding in size and shape to the formation of the respective
processus articularis (Fig. 4).

iii} Skull no. 23103 (female, condylobasal length 110.1 mm). Both the
left and right processus articulares distorted with elongated lateral parts
and with small separated joint surfaces in their medial parts (Fig. 5, 6).
Fossae mandibulares separated each into the two joint surfaces corresponding
in their form to the shape and proportions of the respective processng
articulares.

Skull no. An 23110 (female, condylobasal length 117.1 mm). Both left
and right processus articulares elongated, distorted and crook-like curved
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on their medial sides (Fig. 7). Lateral part of both of them formed by short
convex joint surface; their crooked medial parts bearing small concave joint
surfaces, Fossae mandibulares analogous in shape to the opposite processus
articulares with proportions corresponding to the formation of the latter.

The length of processus articnlares measured transversally as the direct
distance between the extremes of capitulum mandibulae is larger in the
joints deformed than in those of the normally built skulls; in the skull
no. 14218 this length is greater in the left anomal capitulum than in the
right normally shaped one. Only in the skull no. 23104 where the normal
processus articularis is bigger, these relations are reversed. On the whole
the deformation mentioned sub (ii) is probably similar to those listed sub
(iii) while in the first case (i) the kind of the anomaly seems to be somewhat
different.

The mandibular joint in Tayras as well as in other Mustelidae is charac-
terized as articulus ginglymus, strictly specialized for unilateral jaws move-
ments only, Gaupp, 1811, even stated that this joint is in Mustelidae the
most extremely monofunctional of all the mammals. In Tayras, the jaw
movements (that means mandible depression and elevation) can reach the
extent of about 80°--90°, measured on the prepared skulls; in general, this
extent is maintained in all the specimens referred to and is not even reduced
by the extensive deformations of processus articulares in the skull no. An
23110 (Fig. 8). That means that the function of the mandible has been in
principle maintained in all the skulls deseribed.

As far as the mandibular joint is concerned the manual of pathological
anatomy of domestic animals (Nieberle & Cohrs, 1954) contains a short
paragraph about inborn ankylosis only. Cases like those described in the
present study are, however, not given account of. According to Weber
(1928) the teeth structure and position as well as the character of diet are
the main factors influencing the formation of the mandibular joint. In these
points, however, no divergences were found between the four specimens
deseribed here and other skull-materials of Tayras. Neither assymetry of
skulls nor that of their parts, resulting regularly from a changed state in
the skull musculature (comp. Anthony, 1903; Washburn, 1947 ete.), have
been found in these specimens in spite of the fact that it is usually mentioned
in papers dealing with similar cases (Toldt, 1904; Herd, 1965). No traces
of injuries were found that might appear as the secondary causes of these
deformations. Therefore a developmental defect, not directly influenced by
external stimulation, seems to be the most probable cause of the described
irregular formations of the mandibular joint in Tayras.
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DISCOVERY OF THE CHINESE GRASS CARI' —
. CTENOPHARYNGODOXN IDELLA (VALENCIENNES, 1844)
IN THE MORAVA RIVER, CZECHOSLOVAKIA

Jurar HOLUIK
Received October 15, 1968

Abstract: The author desceribos a dissovery of the Chinese grase carp — Ctenopharyngodon
tdelle in the Morava (March) river between Marchegg and Devinska Nova Ves. It conecerns the
juvenile male measuring 488.7 mm, weighing 2265 grams the age of it was 34. Caloulated
lengths were 1; 131 mm, 1z 300 mm and 13 467 mm. The fish has probably the same origin as two
other previously described by Balon (1988) in the Danube river — it originates from the second
Hungarian import in 1964,

By the courtesy of Mr. Peter Kronauer, chief of the State Fishery group
in Devinska Nové Ves, the Slovak National Museum in Bratislava received
a catch of the Chinese grass carp — Clenopharyngodon idella (Valenciennes,
1844). This is the second published record of this species in Czechoslovakia,
and the first one from the Morava (March) river (see Balon, 1968), The
fish was caught in the Morava river between Marchegg (Austria) and Devinska
Novd Ves (Czechoslovakia) by means of the haul seine, at night September
10th, 1968. The fish is a juvenile male measuring 498,7 mm (standard length)
and weighing 2265 grams (Fig. 1). Its age according to scales is 3+ (Fig. 2).

The fish was still alive when brought to the museum. It had been damaged
at the upper lip (both praemaxillaria bones were visible}, due to its viclent
movements in storage box. The back and upper part of head sides were
bluish-brown, Pectoral and ventral fins were pale, other fins were grevish-
blue, belly was yellowish-white.

The eounts and measurements of this specimens are as follows: D 111 7,
ATIT7, 1.1. 38 + 1 7/g, gill rakers 16 (outside of the first branchial arch),
pharyngeal teeth 2.4—4.2, their grinding surface deeply plicated. Total
length 573.5 mm, standard length 498.7 mm.

In % of the standard length:

head length

{without the gill evver border) 22.4 caudal peduncle length 17.6
praeorbital distance 8.2 eaudal peduncle depth 12.8
internasal distance 6.4 minimal body depth 11.7
diameter of eye 2.7 P—V distance 30.0
distance between eyes 12.4 V— A distance 268.0
postorbital distance 12.0 length of I 16.0
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head height 18.4
head width 18.7
praedorsal distance 40.7
praeventral distance 51.5
presanal distance 16.2
body depth 229
body width 17.7

length of A 9.1
length of C, 14,3
length of Cy 15.7
length of P 18.4
length of V 13.8
depth of I 16.6
depth of A 12.8

All eounts and measurements agree well with those from literature (Berg,
1949; Wu, 1964) and with those found by Balon (1968) in fishes caught
in the Danube river. The only exception is the number of ramified rays
in anal fin which is lower (7 only) than that recorded in the literature (8).

The origin of our fish is certain-
ly the same as those described
by Balon (l.e.) — it originates
from the second Hungarian im-
port in 1964, the part of which
has descended the Danube river
during the huge flood in summer
of 1965, The above mentioned
Hungarian import of grass carp
in 1964 was distributed among
three fishery pond stations: Paks,
Godolls and Szarvas (Sedldr
and Geczd, 1967 — see Fig. 3).
It is most probable that our spe-
cimen came from the ponds of
Paks laying directly on the Da-
nube river. In every case the
distance between the point of
probable release and the place
of capture is remarkable and
measures about 200—350 km in
the upstream direction. Up to
this time we do not know if also
in the middle and lower section
of the Danube river or its larger
tributaries this species was
caught.

The growth of this fish is ex-
cellent. In the first vear of life
it reached 131 mm,*} in the se-
cond 300 and in the third 467 mm,
and is better than the growth of

7 g
5 %

J

Fig. 3: Map showing the part of the Danube ri-
ver and its chief tributeries, and the localities of
capture of the grass carp together with the fishe.
ry pond stations in Hungary where it was impor-
ted. P — Paks, G — Godolls, BZ — BSzarvas, 1 —
locality of the firgt record (Balon, 1968), 2 — lo-
cality of the second record.

the fishes deseribed by Balon (le.). It

seems that this species adapted well to the conditions existing in our ri-
vers including the great pollution of the Morava river. According to Mr.
Kronauer, his group of fishermen had canght this species in the Morava
river several times. It will be interesting to find if the natural reproduction
sets, which can be expected in 1968 1870, The sexual maturation of this
species sets in, as known, in 5th or 6th year of its life.

*} Growth was caleculated by the means of B. Lee mothod using 15 mm eorrection value.
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THE MYODOME IN SOME TELEOSTS
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Abstract: In 7 teleosts, namely Clenopharyngodon delle, Hypophthalmichthys molitrie,
Qphiecephalus argus, Trigla lucerna, Uranoscopus secaber, Trichwurus lepturus and Scory
porcus eye muscle topography and myodomes were studied and their detailed deseription 1s
presented. In two Cyprimds, Ctenopharyngodon, Hypophthalmachthys and then i Trichiurus
and T'rigla both myodomes, especially posterior ones, are well developed. Ophiocephalus posseses
comparatively short myodomes, in Urgnoscopus myodomes are lacking In Scorpaena there
15 & short anterior, but o loong posterior myodome.

INTRODUCTION

The defimtion of myodomes and their classification together with the whole complex problem
of these atructures was presented n our previous communicattons (e g. Olivas, 1961; Oliva
& Skofepa, 1988a, b, a; Oliva, 8Skofepa & Stoklosowa, 1988).

The whole problem of the myodorme was stuchied by several authors from the pure anatomical
pomnt of view (Allis, 1919, 1928; Goodrich, 1803, 1930; De Beer, 1937; Gregory, 1933,
1951; Edgeworth, 1835; Holmgren, 1943; Holmgren and Stensio, 1836; Piveteanu, 1954)
or with regard to the use of this structure 1 the clasufication of fish taxons (e g, Jordan et
Evermann, 1898; Svetovidowv, 1932; Berg, 1955, Barsukov, 1959), but in 1its complexity
the whole problem 1s stall open. Thia 1s caused by the curious conservative tendencies in phylogeny
of the cculomotor apparatus on one hand, and on the other hand, by the almost unknown
influences of ‘“‘ecologiwcal conditions’” 1n the broad sense on this apparatus, as has been shown,
© g. by tho present authors (Ohhva end Bkofepa, 1988a, b, ¢) 1o Cypnmds.

In the present paper, we wish to add further support in favour of a rather
negative influence of the environment and phylogenetic status on the size
and developmental stage of myodomes. We have chosen one algivorous
cyprinid (Hypophthalmichthys molitriz ), one herbivorous cyprinid (Cieno-
pharyngodon idella), one carnivorous “labyrinthine” species (Ophiocephalus
argus, order Ophiocephalida), and 4 species of perciform fishes, one pelagic
species (Trichiurus), 3 benthonic, Trigla lucerne, Urancscopus scaber and
Scorpaena porcus,

MATERIAL AND METHODS

The amputated fish heads wero fived 1n formalin (4%), then transfered inte 5%, trichloracetio
acd, finally deposited m 80%, alcohol, as deseribed i our previous communications (e.g. Oliva
& Skotepa, 1988). The length of eye museles was measured on soparated eye muscles by mesns
of cividers with + 0,1 mm sccuracy {Oliva, 1964, Oliva & Stoklosowa, 1966). In the course
of preparations, photos of the position of eye muscles were made, as 1n previous communicstions
{a.g. Oliva, 1967); all drawings are based on these photos. The diameter of the eye bulb is tha
groatest longitudimal diameter of the whole bulb after remowimng 1t from the orbit. The length
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of eye muscles is their greatest length. To make possible the comperison of length of muscles
in all species the eye diameter was considered to be 1009, in every examined species, the length
of every eye muscle being given in 9 of eye diameter.

Fig. 1. The lateral view of the cranium of Hypophthalmichthys molitriz. Sec the topography of
the eye muscles and the course of both myodormes.

Explanationa Lo abbreviations

AMY — anterior myodome PRO — prootic
ASTH - alisphenoid PS — perasphenoid
BO  — basioccipital PTM — posttemporal
EL.  — lateral ethmoid rm — rectus medialis muscle
EX0O — exoccipital re  — rectus externus muscle
EPQ — epiotic ri — rectus inferior muscle
FR  — frontal rs — rectus superior muscle
MY — posterior myodome 80 — supraoccipital
no — optie nerve SPH — sphenotic
o1 — obliquus inferior muscla SPT — supratemporal
0s — wobliquus superior musele VO — vomer
PA  — parietal

RESULTS

1. Ctenopharyngodon tdelle (Valenciennes, 1844) (Cyprinida, Cyprinidae).

The anterior myodome is formed by lateral ethmoid, mesethmoid, para-
sphenoid, ethmoidal cartilage and, partially, by vomer. 1t is entered by two
eye muscles, the obliquus inferior and the obliquus superior. The obliquus
inferior muscle originates from the parasphenoid, the shorter branch of it
originates from the lateral ethmoid, The muscle is wide, its attachment on
the eye bulb only partially covers the attachment of the rectus inferior.

The obliquus superior muscle possesses also two points of the origin,
similarly as the obliquus inferior, its attachment to the eye bulb covering
the attachment of the rectus superior.

The posterior myodome is formed by the prootic, parasphenocid, hasi-
occipital and alisphenoid, only the rectus externus muscle enters the myo-
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dome, This muscle originates from the parasphenoid and partially from the
basioccipital, it is lateromedially flattened, and after leaving the myodome
it becomes dorsoventrally flattened. The rectus inferior musecle originates
from the entrance of the myodome from the alisphenoideum near its suture
with the prootic. The attachment on the eye bulb is very flat, covered only
partially by the attachment of the obliquus inferior muscle. The muscle
becomes very narow towards its origin. In one half of its length it encloses

EJT SP’?‘S ASP,

Fig. 2: The ventral view of the same cranium.

the course of the optic nerve (which is very thick). The rectus medialis
muscle is flat, its attachment lies on the eye bulb, it originates from the
parasphenoid and passes ventrally from all recti except the rectus externus
musecle. The rectus superior muscle originates from the prootie near the
entrance of the myodome.

2. Hypophthalmichthys molitriz (Valenciennes, 1844) (Cyprinida. Cyprinidae).

This species has the anterior myodome, but a relatively shallow one. The
canal is surrounded by the ethmoidal cartilage, the lateral ethmoid and from
below partially by the vomer. The obliquus inferior muscle is dorsoventrally
flattened and becomes narrower in its course from its attachment to the
origin. In the myodome both obliqui muscles run in close connection. The
obligquus inferior muscle does not cover the attachment of the rectus inferior
muscle on the eye bulb, but they are in close contact.

The superior obliquus muscle covers the attachment of the rectus superior
on the eye bulb.

The posterior myodore is long and reaches up to the parasphenoid-
basioceipital suture. The longest musecle entering it is the rectus externus,
which is eylindrie in the shape during its course in side the myodome. Tt
posseses two branches; the shorter originateg from the first third of the
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myodomic canal, the second, clearly separated, branch reaches up to the
end of the myodomic canal. The rectus medialis muscle originates from the
floor of the myodome in the first third of its length from the parasphenoid.
This muscle is conical in the shape, runs medially from all recti. It has also
two branches, the shorter originates near the entrance into the posterior

Fi re PRO

MY

Fig. 3: The ventral view of the cranium of Clenopharyngedon idella.

oS or . Pr
Fig. 4.: The ventral view of the eranium of T'rigla.
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myodome from the parasphenoid; it encloses the origin of the rectus inferior
musele in a shoe-like manner,

The rectus superior muscle originates from the roof of the myodome near
its entrance from the prootic closely to the alisphencid, the second crest-like
origin grows from the parasphenoid and runs from the muscle body ventrally,
i.e., between the course of the rectus inferior and the rectus externus.

The rectus inferior originates from the parasphenoid near the entrance
of the myodome. It is very interesting that the origins of the rectus superior
and rectus inferior muscles are thin, the strengthening being ensured by the
common fascia enclosing all recti muscles of the left and right eye and forming
septs between single muscles.

3. Ophiocephalus argus warpachowskis Berg, 1909 (Ophiocephalida, Ophio-
cephalidae).

The anterior myodome is formed by the obliqui muscles, which are very
short and arise on the lateral ethmoid from one point.

The obliquus inferior muscle does not cover the attachment of the rectus
inferior. The posterior myodome is formed chiefly by the conical rectus
externus, the myodome is not too long and it is formed by the paragphenoid,
prootic and alisphencid. The rectus inferior muscle originates from the
prootie, close to the parasphenoid; from the ventral side this musele covers
the course of the optic nerve.

The rectus medialis originates from the parasphenoid ventrally from the
other recti muscles. This muscle is flat, also covering the course of the optic
nerve from the ventrolateral side. The rectus superior muscle runs ventrally
from the rectus inferior, i.e., it originates from the prootic ventrally from
other recti close to the parasphenoid.

4, Trigla lucerna Linnaeus, 1758 {Percida, Triglidae).
There is an anterior myodome formed chiefly by ethmoidal cartilage, the
bordering bones are the lateral ethmoid, the parasphenoid and vomer, which

Fig. 5: The ventral view of the cranium of Ophtscephalus argus warpachowskis.
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wcovers it from below. Obliquus inferior muscle originates from the para-
sphenoid; it is dorsoventrally flattened. This muscle is attached to the eye
bulb covering simultaneously the attachment of the rectus inferior muscle.
'The obliquus superior muscle originates from the parasphenoid and in the
point of its origin the muscle is in contact with obliquus inferior. This muscle
18 also dorsoventrally flattened. The attachment does not cover totally the
attachment of the rectus superior. The posterior myodome is developed

ASPH EXO

Fig 6 : The ventral view of the cranmm of Seorpasna

The rectus externus muscle originates from the parasphencid near the
basioccipital and the parasphenocid suture. The muscle runs up to the end
of the myodomic canal, in the myodomie cavity it becomes flat. Having
entered the myodome, the rectus externus runs laterally of the rectus superior
muscle. The rectus ihferior runs from the entrance of the myodome from
the alisphenoid; laterodorsally from the point of origin of the shorter branch
of the rectus medialis musele. From the origin towards the attachment the
musecle is lateromedially flattened, from the begin of the second half of its
course (after connecting with the rectus superior) the muscle is flattened
dorsoventrally. The rectus superior muscle originates from the parasphenoid;
its origin being situated near the course of the rectus externus musecle and
medially between rectus inferior and the rectus medialis muscles. In its
course, this muscle is flattened from its attachment to the connection with
the rectus inferior; from this peint to the origin the muscle is conical in shape.

The rectus medialis originates from the parasphenoid in about one half
of the posterior myodome length. This muscle has two branches, the shorter
one originating from alishpenoid near the entrance of the myodome. This
muscle runs ventrally to all recti muscles. In the myodome the medial
rectus passes along the superior rectus. The optic nerve runs dorsomedially
to all muscles.
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5 U'ranoscopus scaber Linnaeus, 1758 (Percida, U ranoscopidae)

There 1s no anterior myodome, obliqui muscles arise from the lateral
ethmoid on the lateral side

The obliquus mferior is & small muscle covering the attachment of the
rectus inferior The origin of the obliquus superior musecle 15 snfied somewhat
dorsoorally as compared with the origin of the rectus inferior; the muscle

Tig 7: The ventral view of the cramum of Uranoscopus scaber

is flat and very apparently becomes narrow tow ards its origin. This muscle does
is flat and very apparently becomes narrow towards its origin. This muscle
does not cover the attachment of the rectus SUperior.

There is also no posterior myodome. All muscles originate from the centre
of the parasphenoid, enclosed by common fascia and above the bone. It
is possible to speak here only about the “pseudomyodome’ represented by
the Toramen above the parasphenoideum where all recti of opposite eyes meet.

The attachment of the rectus inferior is covered by the attachment of
the obliquus inferior, the origin is on the prootic. The rectus externus muscle

343



originates by the broad attachment on the prootic and the alisphenoid.
The rectus medialis runs medially to all recti, originates closely orally to
the origin of the rectus externus from the prootic and partially the para-
aphenoid. The rectus superior originates from the parasphenoid above the
origin of the rectus medialis, runs laterodorsally to the course of the rectus
inferior.

The optic nerve is relatively thick and arises from the eye bulb closely
medially to the attachment of the rectus inferior and the obliquus inferior
(on the ventral part of the eye bulb).

6. Trichiurus lepturus Linnaeus, 1758 (Percida, Trichiuridae),

The anterior myodome exists, it is shallow, formed by the lateral ethmoid,
the mesethmoid and frontal, being entered only by the obliquus inferior
muscle, The obliquus superior muscle is attached to the eye bulb, twists
medial wards it originates from the lateral ethmoid near the entrance into
anterior myodome. The muscles are short and they do not penerate into
the anterior myodome. As to other interesting features, it should be pointed
out, that the eye muscles are very short, both obliqui are almost confluent
along their basis, the shortness, of the anterior myodome is caused by the
fact that the obliqui run perpendicularly towards the long axis of the head.
Their origins are visible in the cartilage. The obliquus superior musecle runs
so obliquely downwards that it attaches the parasphenoid. The orbito-
sphenoid is lacking in its place there is a septum from connective tissue
separating, not completly, both eye bulbs.

/
of m ri rs re AHE PT EXC

Fig. 8: The ventral view of the cranium of Trichiurus lepturus.

The posterior myodome is also present. Its space is entered by the rectus
medialis and the rectus externus muscles, both muscles originating from
the posterior end of the myodome from the basioccipital and partially from
the parasphenoid, at one point. The rectus externus is flat, flattened latero-
medially, being the widest at the eye bulb; partially it becomes narrow
towards its origin, The rectus superior has its attachment covered by the
attachment of the obliquus superior muscle. The former muscle is flat,
originating partially from the alisphenoid but chiefly from the parasphenoid
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Fig. 9: Relative length of eye muscles in some Teleosts. Do = diameter ocul considered as
lepturus, 7) Ophiccephalus argus, 9) Scorpaena porcus.

1009, the imdividual length of each musecle bemng given in 9, of eye bulb mze and
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on the entrance of the myodome. It is attached to the aboral part of the
eye bulb and runs along the aboral diameter of the eye bulb. Medially to
the origin of the rectus superior muscle the rectus inferior muscle has its
course, The rectus inferior muscle runs along the medial surface of the bulb
and further aboral-lateromedially above the optie nerve. It originates from
the alisphenoid near the entrance of the myodome.

The rectus medialis muscle originates from the parasphencid and the
basioccipital together with the rectus externus, The muscle is lateromedially
flattened.

7. Scorpaena porcus Linnasus, 1758 (Percida, Scorpaenidae).

The anterior myodome exists, it is shallow, with two obliqui muscles
entering it. The oblignus inferior muscle is flat, originating from the lateral
ethmoid together with the obliguus superior. The attachment of the obliguus
inferior covers the attachment of the rectus inferior. The obliquus superior
muscle is dorsoventrally flattened, similarly as the obliquus inferier. The
posterior myodome is very long, formed chiefly by the rectus externus;
in about one halfl of the myodome’s length penetrates the rectus medialis.
The posterior myodome is closed.

The rectus externus is a long muscle, originating from the basioceipital
and the parasphenoid sutures; it is conical and towards its attachment to
the eye bulb it becomes flat. The rectus medialis musele is lateromedially
flattened. It has two branches, the shorter of which originates from the
aglisphenoid, near the entrance of the myodome, the second one from the
parasphenoid in about one half of the length of the myodomic canal. Between
these two branches there is the rectus inferior, originating from the para-
sphenoid. The attachment of the rectus superior is not covered by the at-
tachment of the obliquus superior, this muscle originating from the para-
sphenoid and becoming very apparently conical by shaped towards its
origin.

DISCUSSION

From all examined species, Hypophthalmichihys possesses the longest rectus
externus, which is very curious with regard to the fact, that the fish feeds
exclusively on phyteplancton with the exception of the early juvenile period
when it feeds on zooplancton (Nie Dashu-Chiang-8hieh-Chih, 1952,
Nikolskij, 1956). Also Scorpaena, which belongs to another order and lives
not pelagially, has long recti muscles, ag may be observed in Ctenopharyn-
godon.

Scorpaena porcus lives in shallow water up to 30 m of depth along the
shore of the Adriatic between rocks and stones covered with Cystosira and
Sargasswm and, sometimes, between “Poseidonia-meadows”, and {feeds
chiefly on Crustaceans; Scorpaena scrofa, on the contrary, feeds on fish
(Soljan and Karlovae, 1932).

Scorpaenidae, in general, according to Goode et Bean, 1896 and Jordan
et Evermann, 1896, are characterized as ““mail cheeked fishes, having the
hypercoracoid and hypocoracoid normally developed, a complete myodome,
and post-temporals normally articulated with the cranium™, Gianther,
1886 wrote that they are lazy fish lying on sand or between the stones covered
with algae and waiting for prey, which consists chiefly of small fish.
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Ctenopharyngodon idella, a herbivorous species, belonging to Cyprinids.
has longer rectus externus than the pelagial T'rickiurus, which as a zoo-
phagous species.

As to Trichinrus lepturus, this fish is according to Goode et Bean,
1896 — a well known species, found in shoal waters from Cape Cod 1o the
West Indies. According to authors this species “enters the estuary of the
8t. Johns River in Florida, and has been known to leap into rowhoats"”.
Linnaeus wrote of it in 1758; ‘‘Totus argenteus exilius ex aqua saape in
cymbam (Syst. Nat. Kd. X, 1, 246)”. Thig is repeated also by Jordan et
Evermann, 1896 together with on the voracity of this species which is
algo mentioned by Ginther, 1886. In general Trichiuridae sometimes
descend to great depths (Boulenger, 1904); they have voracious habits
{Boulenger, 1904; Day, 1865),

There are also certain similarities between the length of eye muscle ap-
paratus in Ophiocephalus and Scorpaena] Scorpaena differs by longer obliqui
muscles and a very long rectus medialis; But in the way of life they have
almost nothing in common and both species belong to two different orders.
Ophipcephalus 18 a typical carnivorous fish living in swampy rivers and back-
waters and using is suprabranchial organ for breathing. In juvenile stage
it feeds on zooplankton, but the specimens above 20 em in length feed only
on fish; the victims may be 22-359%, of length of snake-head’s length
(Nikolskij, 1956).

This voracity was observed also by Day, 1865; Beavan, 1877; Boulen-
ger, 1904,

There are no apparent differences in the length of eye muscles hetween
Coregonus lavaretus maraene and Trigla; they again belong to different
orders and also this way of life is fundamentally different.

Gurnards are bottom feeders, the three separate rays of the pectoral fins
serving as feelers performing the same function as the barbels in the various
members of the cod family (Travis, Jenkins, 1942}. There exist about
40 species in 5 genera, some of them living in rather deep waters (these
red in color), others around rocks (Jordan et Evermann, 1896). 3 European
species were found by French explorers below 100 fathoms, e.g. Trigla piné
Bloch 1783, in the Gulf of Gascony in 306 meters, 7. lyra Linnaeus in the
same locality in 411 fathoms, T. cavilonne Lacéptde m various localities
from 90 —355 meters (Goode et Bean, 1896). According to Le Gall, 1929,
Trigle lineata (Gmelin, 1778) lives in the Mediterranean and some parts of
the Atlantie ocean, mostly on a rocky bottom in the depth ranging from
30 to 50 meters, T'rigla pini (Bloch, 1783) also in rather deep waters; T'rigla
{yra (Linnaeus, 1758) on the other hand lives in the depths up to 400 meters. *)
Trigla lucerna Linnaeus, 1758, lives in more shallow waters up to 180 m
{(Svetovidov, 1936).

As most gurnards lives on sandy bottom, the same as shore fish. Sometimes
some gurnards descend to considerable depths up to 1300 meters, It is
interesting, that their eggs are pelagic, the larvae are first pelagic and than
sink to the bottom and the adult fish are purely benthonic (Svetovidov,
1936).

*) Faune Ichthyologique de I’'Atlantique Nord, publ. sous la dir, M. le Prof. Jouban, Cons.
Porm. pour 'expl. de la mer, Copenhagua,
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With the exception of Uranocscopus, in all examined species there iz an
anterior myodome present, even though shallow in some examples. Urano-
scopus, which has no anterior myodome, resembles gadids or Lophius. The
lack of myodome in forms with more platybasic skull can be sompared
with Lophius or Uranoscopus, but not again with Gadus or Lota.

Uranoscopidae (about 15 species in 4 genera) are carnivorous fish, living
on the bottom of the shores of most warm regions (Jordan et Evermann,
1896; Banarescu, 1964). Sometimes they descend to considerable depths
(Uranoscopus crassipes Aleock in the Bay of Bengal in 98— 102 fathoms,
see Goode et Bean, 1896).

The long posterior myodome was found in Hypophthalmichthys, Scorpaena,
Trichiurus, Trigla, Ctenopharyngodon, the shorter posterior myodome charac-
terises Ophiocephalus, and there is no posterior myodome in Uranoscopus|
this again resembles the situation in Lophius, but in Gadus or Lota there
is also no posterior myodome. If a great interest are spacious and long
posterior myodomes in peaceful herbivorous or algivorous Ctenopharyngodon
and Hypophthalmichthys as compared with the same structure in QOphio-
cephalus.

If we focus the discussion of results on two fundamental questions, namely:

1) eyes mobile: long eye muscles and the presence of myodome;

2) eyes immobile; short eye muscles and the lack of the myodome,
we can see, that the theory does not agree with the known facts. E.g., in
star-gazer (Uranoscopus) the eyes are very small, placed on the anterior
and upper portion of the head; and already Giinther noted that the eyes
“konnen nach der Wilkiir des Fisches erhoben oder niedergedriickt sein”
(lLe. p. 327). Since all Percidae posses myodomes (see Allis, 1919), the star
gazer iz an evident exception, but its mobility of eyes, on the contrary,
is quite apparent.
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SUMMARY

All examined species, i.e. Clenopharyngodon idella, Hypophthalmichthys
molitrix, Ophiocephalus argus, Trichiurus lepturus, Trigla lucerna, Scorpaeng
porcus, with the only exception of Uranoscopus scaber, possess the anterior
myodome. The absence of anterior myodome in Uranoscopus resembles the
case of Lopkius or Gadidae. The posterior myodome is long in Ctenopharyngo-
don, Hypophthalmichthys, Trickiurus, Scorpaena, Trigle, relatively long in
Ophiocephalus, but it is lacking in Uranoscopus, which again resembles
Lophius. The presence of well-developed, long and spacious myodomes in
Cienopharyngodon and Hypophthelmichthys, is very surprising, especially
when we compare them with voracious Ophiocephalus. This is not in agree-
ment with the theory of the influence of life habits on presence or absence
of myodomes.
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THE GUDGEON (GOBIO GOBIO [L.]) FROM THE DUNAJEC RIVER BASIN

SranisLavy SKORA and Jaxw Marian WEODERK
Receved Apml 4, 1968

Abstract - The study concerns the bivmetrics of gudgeon populations from the Dunajec
river system m southern Poland. The populations were studied according to age (growth) and
environment Special attention was paid to vanabihity studies The stabilizing effect of variability
m gudgeon was observed,

INTRODUCTION

This work on gudgeon from the Dunajec basin is a continuation of in-
vestigations on gudgeon from southern Poland. the previous work by both
authors concerned gudgeon from the River Sola (Skdra-Wiodek, 1966) and
its confluents. The studies on gudgeon were included within the compre-
hensive plan of ichthyofauna investigations in the rivers of southern Poland.
These investigations were mitiated by Prof. dr K Starmach and conducted
under his leadership through the Laboratory of Water Biology in Cracow.
Here we present a nometrical analysis of gudgeon popnlations living in the
Dunajec river and its confluents.

The Dunajec river, whose saurces are i the Tatras, 13 the second graat confluent of the Ruver
Vistula It joins the Vistula to the north of Tarndw ai Opatowiee The basin of the Dunajoc
comprises the whole eastern part of the Cracow provinge and a portion of northern Slovakia
{Czechoslovalkia).

The highest points where gudgeon were found wete 1n the Rogoimk stream, & right confluent
of the Czarny Dunajec, whose geological and hydrologie description was given by Solewusk)
{1963) In our =tudy the highest point where gudgeons were found was i this stream also, at
the willage Stare Bystre. Solewsk: (1983) when fishing for graylmgs found one gudgeon one
atation hugher, at Ciehy. Tt 1s charactenstie that he did not find {1965) any gudgeons i thoe
parallel right ¢onfluent of Biatka Tatrzanska, whieh was caused i the authors opimion by driferent
environmenta.

Kolder (1965) divides the couwise of tho Dunajec into two prmeipal fishing regions the
upper region of salmomdes which stretches from its sources in the high Tatras to the mouths
of the Poprad and the barhel region which steetehes from the mouths of the Poprad to the meating
of the Dunajec with the Vistula at Opatowice The gudgeon appeared m quantity m the barbel
region.

We divided the whele basm i J typical balntats: 1) Rogozmk stream, the highest Iying
stream but not of typieal montaneous character, 2} The Upper Dunajec from the mouths of
the DPoprad at Stary Sacz onward, a typical mountaneous river above Nowy Targ and of mter
mediary type below Nowy Targ. 3) The river Poprad, of intermediary mountaneous charaster,
4) The river Biala, a lowland stream with sand and shme on the bottom, 1t flows through the
hilly eultivated land. 5) The lower Dunajee, also a lowland nver lowing through agneultural
country.
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The hydrography of the whole river basin was presented in & work by Ziemorska (1885),
its geology in & work by Pastarnak (1968), chemistry by Bombdwna (1965), and its fisheries
productivity by Kolder (1965), hence these problems will not be discussed here. There is
& very interesting work on gudgeon from Poland by H. Rolik (1963). Data from this work as
well ag from the former work by both authors {1966) were used for comparisons with data from
the Dunajec system.

The gudgeon from the Dunajec river aystem i like that from the river Bols, it has an oblong
body, a large prolongated head with large eyes and s wedged snout. On each side of the snout
there are barbels whose length reaches to mid-eye. Beneath the dorsal part of the body there
is & row of large dark patches. The whole bady, apart from the neck, was covered with scales.
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A diagram of the Dunajec river system indicating stations and sectors fished, 1. gudgeon were
abundant, 2, single specimens of gudgeon, 3. no gudgeon.

MATERIAL OF GUDGEONS AND METHODS USED

The investigated gudgeon material was caught in comprehensive fishing expeditions organized
by the Laboratory of Water Biology in the Dunajec river system in Autumn and Spring 1964,
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Alltogether 163 gudgeon were caught which made 4.29; of all fishes caught during the expeditions.
B2 stations were fished in the whole system of the mver Dunajee, but only m 31 stations were
the gudgeon found. (Table 1.) All stations fished are shown also on the map (Figure 1.}, stations
where gudgeon were found being indicated spemally. The greatest number of gudgeon relatively
and absolutely was found at Bobowa, Tarnéw and Tuchdw, all three stations lying on the Biala
niver. In the Dunajec 1tself the greatest number of gudgeon was found at Otwinéw and Czchéw,
that is in the lower course of the river. 1t 1s characteristic that the greatest abundance of gudgeon,
in the whole river system was found in the river Biala which has a sandy and elmy bottom.

The fishing in the rivers and streams of the Dunajec system was carried out by means of
a direct surrent generator. The fishing was done from a hoat floating with & generator and 4 men
down a chosen sector of the river. The sectors were choren systematically along the “navigable™
part of the river. If the depth of the sector did not permit boating, the generator was placed on
the bank and the fishermen waded 1n the stream. Tn the latter situation the sector, or in this
case station, was about 200 m long, this being the length of the generator wires. The sector
boated averaged 2—3 km. From the whole catch, which was considered as representative for
the fish populations in the sector fished, ail gudgeon were removed and conserved, (the other
species not under study being counted, weighed, and returned to the river. The gudgeon were
conserved in 4%, formaln and put into polythene bags. The assumption undertying this method
of fishing is that the direct current penerator stuns fishes st random so that the sample of the
seotor 1s representative. The conserved gudgeon were measured at a lafer date in the Laboratory
in Cracow according to the schome of measurements used at the Lahorstory and comprising
348 features. Those same features were investigated in the earlier work of both authors on gudgeon
from the Sola river (8kéra-Wlodel, 1966).

To the data thus assembled basic statistieal anslysis was applied, that is means and variability
of all 35 features were determined. This analyais was mede according to age classes (growth)
and to groups of stations. These groups comprised whole mvers or typical parts.

Binee the length of the barbels 18 & very characteristic feature for gudgeon, indices of barbels
length were determined, expressed on the basis of pre — eye length and head length. (W) and Wo
indices respectively.) Besides in this connection the symmetry of the head was studied. The
formules for these indices were:

Wy = - length of barbels

Iongitudo prasorbitalia

- length of barbels
longitudo capitis lateralis

Fz =t
The symmetry was studied according to the formula;

longtudo pracorbitalis
longatudo postorbital i

The numerical values of these indices are shown in Table 2. The indices were calculated on the
bams of our material and that from the work of H, Rolik (1865).

35 features were examined on every fish, 34 concernung morphology and one weight. Table 3
shows their relative measurements for body features expressed in relation to the body length
and for the head features expressed in relation to the head length; they are presented according
to age. As the basis of ecalculation of percentages 1= given: the feature of body length and the
feature of head length m em. The weight 15 also given. No gudgeon older then & yesrs were
encountered, only one 8 yvears cld female being found.

The following meristic festures were measurcd: 1) number of scales on the lateral Iine, 2) num-
ber of vertebrae, 3) number of patehes on the bedy, 4) number of gill ralers, 5) number of soft
rays in the dorsal fin, 6) number of soft rays in the anal fin, 7) number of soft ray s mm the pectoral
fin, 8) number of soft rays in the ventral fin. Besides those features, the length of the mntestines
was measured and the fecundity of the gudgoeon. As the menstic features can be accepted as
not. changing with tune they were used as populations imdicators.

The vanety of environmental conditions provided for fish i the Dunajec basin gives rise
to the question whether or not its infiuence 13 ro great that there are signifeapt differences
between the populations encountered m typical habriats, 1o ansvwer thie question the mernstie
features were used. The usual stati-tical method for testing of differences for populations with
uneven rumber of abservations was apphed {Snedecor, 1859). As there were 5 habitats chosen
there were 10 combinations of differences Letween the habitats to account for.
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Table 2. Indices of barbels and symmetry of the head for gudgeon from Poland accerding to age
and fishing station

a} according to age from the Dunajec basin

Age N Wi W, P
1+ 14 65.1 25.3 97.1
2+ 24 59.8 25.0 37,9
3+ 64 56.9 23.8 103.8
4+ 39 56.3 23.3 95.2
5+ 21 54.2 23.3 100.8

b} according to rivers and streams

River or atream N Wi Wa P

Rogoinik 1963 » i2 59.0 258 104.3
Upper Dunsjec 1963 20 60.8 24.1 92.7
Poprad 1963 18 53.2 23.4 103.3
Biala 1964 72 56.0 23.0 98.2
Lower Dunajec 1964 39 57.7 24.4 100.0
Upper San 1960 21 54.6 25.3 111.6
Middle San 19456/67 a8 868 25.2 113.56
Tanew 1060 19 60.7 27.1 119.56
Wieprz 1929 20 61.8 27.5 105.2
Okrzejka 1945 30 68.0 32.0 129.4
‘Wista near Nieszawa 1959 15 55.0 24.3 109.5
Kaczawa, Nysa 1951 15 54.3 25.1 109.5
Lake Mamry 1957 * 22 60.3 213 100.0

MEASBUREMENTS AND THEIR VARIATION

a) The average values of measurcments of Gobio gobio L.
. populations

On the average, the gudgeon reached 26 g in weight and 12 cm in body
length in the fifth year of growth, i.e. 13.4 in total length. It can be seen
from Table 3 that the body proportions of gudgeon are stable, and the
growth of the populat on did not affect this stability e.g., the total length
was always 199 greater than the body length, the head length was 1/4 of
the body length, the length of the sector between the anus and the neigh-
bouring fins also being stable and amounting to 14.6%, to the ventral fin
and 8.2% to the anal fin. From this it may be concluded that the anus
in the gudgeon lies nearer the anal fin, this being in accordance with the
opinion of H. Rolik (1965) and Albertovd and Suchomelovd (1953).
The length between the pectoral and ventral fin was also stable, i.e. 24.3%,
the length between the ventral and anal fin being 22.29,. The body of the
gudgeon therefore grew very proportionately. It is characteristic that no
sexual differences in the body proportions of adalt gudgeon can be observed.

Nikoeolski (1936, after Albertova and Suchomelovi, 1953), drew
attention to the fact that he failed to find differences between the sexes
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Table 3. Comparison of 36 average dimensions of gudgeon from the Dunajec river system

in %%

Age class 14 24 3+
Number of investigated gudgeon 14 16 9 24 33
Sex 3% 3 g 3% g
Feature*)
longitudo eorporis in em 8.7 8.9 8.6 8.8 103
longitudo totalis 118.6 1197 119.6 1195 119.5
longitudo corporis 100.0 1000 1000 100.0 100.0
longitudo preeanalis 614 60.3 613 607 624
longitudo praeventralis 47.7 474 48.0 476 47,9
longitudo peduneuli eaudao 26.8  25.9  24.1 25,2 27.8
Iongitudo trunci 76.3 765 711 76.8  75.6
longitudo capitis lateralis 252 253 247 251 257
longitudo P 14%.4 20.5 19.2 20.¢ 20.0
longitudo ¥ 154 163 163 163 182
sumina altitudo A 156 167 162 165 16.0
Iongitudo pinnae € superior 21.0  20.1 198 20,0 2056
longitude pinnsae C inferior 205 200 201 200  20.7
longitudo pinnae C media 10.9 11.2 11.0 11.1 10.6
summa altitudo D 21.3 22.1 21.7 22.2 21.0
longitudo basis D 1.2 128 128 128 128
distantia praedorsalia 4556 d45.0 458 458 466
distantia postdorsalis 438 437 435 436 429
spatium Inter P ot 'V . 242 241 244 242 242
spatium inter V et A 214 224 225 224 228
spatium inter anum et pinnam A 8.6 a.1 8.2 8.2 83
spatium inter anum et pinnam V 14.4 144 163 148 14.3
longitudo basis A 7.5 8.2 8.0 8.1 7.8
surnma altitudo corporis 19.5 208 207 208 206
minima altitudo corporis 8.3 8.3 8.2 8.3 8.5
altitudo pedunculi caudae 100 105 9.7 102 103
summa latitudo corporis 13.1 12.8 140 13.2 13.6
latitude pedunculi caudae 7.1 6.8 6.8 6.8 6.7
summs longitude in eirenitu 68,2 584 59.H 5890 57.8
longitudo vapitis lateralis in cm 1.7 2.2 2.1 2.2 2.8
longitudo spatii postorhitalis 40.1  43.2  41.8 42.F  4l.1
longitudo eapitis lateralis 100.0  100.0 1000 100.0 100.0
diameter oculi 24.7 21.9 24.1 22,7 21.8
longitudo spatii prasorbitaliy 39.0 423 408 417 4L7
longitudo eirri 25.3 251 249 250 234
summa altitudo cepitis 87.7 60.2 59.6 60.0 56.2
distantia inter ooulos 263 268 284 267 257
pondus in g 4.3 8.8 10,0 9.7 147

*} The capital letters refer to the first lotter of & fin
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aocording to age class in 1963 and 1964, Body feature in 9,9 of body length, head feature
of head length

34 4+ 51+ 61 Adult gudgeon
31 64 16 23 39 11 10 21 1 75 T4 149
? 39 g ? 39 & 9 39 ? 3 ? a9

10.1 10.2 11.3 11.2 11.3 12.1 12.0 12.1 14.2 105 10.6 10.5

11%.5 1196 1195 1193 1193 1I18.8 1196 1192 1190 1194 1194 1194
100.0 1000 1000 100.0 100.0 100.0 1000 100.0 100.0 1000 100.0 100.0
62.7 62.6 632 648 640 B4l 649 645 623 625 836 631
47.9 482 a0.0 495 487 485 509 496 497 484 492 488
25,7 268 266 240 250 234 227 231 21.1 266 244 255
769, 1742 766 764 65 773 776 769 763 763 76T 766
25,7 25.7 25.1 258 255 246 254 250 266 253 256 255
189 185 188 17.5 18.1 194 174 184 15.5 19.7 18.2 18.9
16.9 16.1 15.7 15.4 155 159 15.7 15.8 14.8  16.1 158 159
15.8 15.9 15.9 16.7 158 157 15.8 16.7 16.5 16.1 15.8 15.9
20.3 20.4 19.8 19.6 19.7 18.9 14.8 19.3 19.0 20.0 19.8 19.9
19.8 202 20.1 19.2 19.6  18.7 19.1 188 197 20,1 19.5 19.8
7 106 102 202 10.2 9.7 10.4  10.0 9.1 10.4 105 10.5
2109 210 208 201 203 1.2 197 185 180 208 205 207
12,7 127 128 12.3 12.5 12,7 12.2 125 141 14.7 12.5 126
47.3 469 466 473 470 468 472 47.0 472 465 471 468
42,8 428 434 429 431 444 435 440 422 434 430 43.2
25.1 248 243 253 248 235 241 238 232 240 240 245
220 223 227 252 226 227 215 221 239 226 222 224
8.7 R0 8.3 749 8.0 B.1 8.1 8.1 7.0 8.2 7.8 8.0
143 143 14.2 15.3 14.8 144 152 148 162 143 14.9 14.4
7.3 7.6 7.5 7.7 7.6 7.8 7.5 7.9 8.4 7.8 7.6 7.7
21.3 209 210 213 239 2Ll 211 214 225 208 212 210
8.0 8.3 8.5 8.2 8.3 8.6 8.6 8.6 9.3 8.5 8.2 B4
10.0 10.2 10.6 10.4 10.5 11.1 10.5 10.8 9.1 0.4 20.2 10.4
14.5 140 13.7 14.7 14.3 140 149 144 17.1 13.6  14.6 14.1
6.6 8.7 7.2 7.0 7.0 7.7 7.7 7.7 7.0 7.0 6.9 7.0
5956 §8.7 68.1 619 603 60.3 621 61.1 628 584 608  G9.8

2.6 2.6 2.8 2.9 2.9 3.0 3.1 3.0 3.8 T 2.7 2.9

41.2 41,2 43.3 434 433 423 425 424 415 422 422 42.2
100.0 1000 1000 1000 100.0 1000 100.0 1000 100.0 1000 1060 100.0
220 219 21.0 208 209 211 19.5 20.3 18.2 21.6 214 214
41.7  41.7 41,6 414 41.4 435 418 42.7 41.8 420 416 418
24.1 23.7 23.7 23.6 23.2 23.2 23.2 23.3 21.7 23.5 238  23.7
57.1 56.6 69.0 57.6 58,1 61.6 58.6 60.1 62.7 58.4 57.8 58.1
26.4 26,0 26.9 274 27.2 28.4 27.9 281 31T 26.5 27.0 268

14.4 144 20,0 208 204 26.1 260 260 440 16.4 17.3 16.8
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in 11 features of gudgeon that he studied from western Siberia and Kazach-
stan. It is, however, charvacteristic that in our material and that of Alber-
tovd and Suchomelové the anus of the females was nearer the anal fin
than in males. Lohnisky (1962) is also of the opinion that there are sex
differences as to the situation of the anus between the anal and ventral fin.
The stability of all body proportions during growth is shown in Tables 4

Table 4. Averages of indices for 27 investigated morphological features of the body of gudgeon
from the Dunajec river system in 1963 and 1964 body length = 1009

i 5 i .BTalea Females

go gudgeon N 3 N 2
1+ 14 28.6 o - - —
24+ 24 28.6 16 28.0 9 28.8
3+ 64 28.9 33 28.9 31 28.9
4+ a9 29.0 16 28.9 23 20.3
54 2] 28.0 11 28.8 10 29.7
64 1 20.0 = = 1 29,0

(averages were calculated on the basis of Table 3)

and 5. Both tables show a striking stability of body proportions, regardless
of sex and age. Both tables are conceived as averages of indices, The greatest
difference in numbers in Table 4 is only 1.1% and in Table 5 — 1.79, this
shows how stably the proportiens grew. The body measurements increase
with time but no sex differences were found, The greatest difference in rows
in Table 4 was 0.4%, and in Table 5 — 0.6%,. In many instances the average
proportions from Tables 4 and 5 were identical between ages and sexes, so
that it can be assumed that there are no differences in the morphology
between the sexes and a very stable growth of body proportions.

Table §. Averages of indices for § morphological features of the head of gndgeon from the Dunajec
river system mn 1963 and 1964 head length = 1009,

A 5 All ll_ﬂ}m Females
ge A gudgeon N P N 0
1+ 14 36.4 — - - —
24 24 36.5 16 36.6 9 36.3
3+ 64 36.2 33 35.0 31 35.4
4+ 39 38.7 16 35.7 23 35.7
5+ 21 86.2 11 36.7 10 35.6
G4+ 1 36.3 - — 1 36.3

{averages were calculated on the basis of Table 3)

From Tables 4 and 5 it can be seen that the sex ratio in gudgeon over
2 years old was on the average 1 :1 which is as might be expected. That
which was observed during growth could also be observed according to
environment, the stability of morphological features is striking. Tahble 6 was
caleulated in the same way as Tables 4 and 5.
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From Table 6 it can be seen that the environment did not influence the
body and head proportions; the greatest difference was in the first column
of this table, 0.69 and of the second column — 1.39%,.

Table 2a shows that the barbels of gudgeon do not grow proportionately,
Both indices diminish with time, the W, index more than the Wg, i.e. the

re-eye length, or, in other words, the length of the snout, grows quicker
than the barbels the same being true of the head length. The symmetry
did not show any regularity with time, nor can any regularity be observed

Table 6. Average indices of morphological features for gndgeon populations from typieal habitats
of the Dunajec river gystem

27 morphological features 6 morphological features

. for body. ave s of of head, averages of
River or stream N indices, gody l:?é:h = indices, head lefgth =
= 100% — 100%,

Rogrinik 1963 12 28.4 36.3
Upper Dunajec 1963 20 28.7 36.4
Poprad 1863 18 20.0 36.8
Bigla 1964 72 29.0 36.3
Lower Dunajec 1984 39 28.9 368.2

according to the stream in the relative length of barbels and symmetry,
though the gudgeon from the Dunajec system showed more a symmetric
head than did those from other parts of Poland. The shortest barbels and
the most unsymmetric head was observed in gudgeon from the Okrzejka
stream in central Poland (District of Garwolin). Gudgeon from the river
Wieprz had short barbels and, the second place in non-symmetry was held
by gudgeon from the river Tanew. The longest barbels were found in the
Poprad river. The most symmetric head was found in gudgeon from the
lower Dunajee and Lake Mamry,

b) The variability of Gobio gobic (L.) populations

The variability of the investigated features can be expressed in standart
deviations (¢} and relatively in the coefficients of variations. Table 7 presents
the standard deviations of the material. It can be seen that, with a few
exceptions, all variations were under 1 em. The variations in weight were
between 1.49% and 2.69 ¢. The variations in the population taken as a whole
are greater. For age classes the variability is in most cases between 5 and
10%. For those features where it exceeds the 109, level nevertheless it
never exceeds 20%,. Only for weights in the first year it is 339,. It is charac-
teristic that there were no marked differences between the sexes. When
observing changes of coefficients of variation with time, a characteristic
decrease and subsequent stabilization of their values on certain levels can
be seen. This observation is in conformity with other investigations on
variability in freshwater fishes (Wlodek, 1966a). The phenomenon was
described as the stabilizing effect of variability for carp reared in ponds
(Wlodek, 1966b). It 1s linked with that of eompensation growth. Wlodek
(1966a), Zamachajev (1964, 1967) consider compensation growth as
a general phenomenon associated with the growth of fish populations.
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Table 7. Variability of gudgecn populations in standard deviations (a)

Apge class 1+ 24

Number of investigated gudgeon 14 15 8 24
Sex all 3 g 332
Feature?)

Iongitudo totalis .68 1,02 0.61 0.89
longitudo corporis 660 0.54 0.53 054
longitudo praenalis 0.38 0.31 0.40 0.34
longitudo praeventralis 038 0.20 043 028
longitudo pedunculi caudae 0.24 040 0.26 0.36
longitudo trunci 0.5 041 0.53  0.62
longitudo P 0.14 0.13 0,07 0.14
longitudo V 012 012 010 Q11
summsg altitudo A .08 012 010 012
longitudo pinnee C superior 0.14 0l1 ol 0.13
longitudo pinnae C inferior 013 012 013 0.2
longitudo pinnae C media 0,10 008 008 008
summa altitudo 1) 0.14 0.14 0.14 0.15
longitudo basis D 10 012 012 012
distantin preedorsalia 027 034 022 030
distanews postdorsalia 0.31 028 023 0.27
spatium inter P et ¥V 024 016 014 0156
spatium inter V et A 025 016 (.20 0.17
spatium inter anum et pinnam V 012  0.09 008 0.00
spatium inter anum ot pinnam A 005 008 012 010
lengitudo basis A 0.08 008 011 0.09
suramae. altitudo corporis 024 016 015 015
minima altitudo corporis .06 007 007 007
altitudo pedunculi caudae 0.11 0.07 006 0.08
sumimna latitudo corporis 0.14 0.12 0.14 0.14
latitudo pedunculi caudao 0.11 0.04 010 0.07
summa longitudo in circuitu 0.683 033 050 0.35
longitudo spatii postorbitalis 0.07 0.11 012 0.12
longitudo capitis lateralis 012 018 016 017
diameter oouli 0.06 005 0.04 0.05
lengitudo spatii prasorbitalis 0.06 009 0.07 0.08
longitudo eirri 0.07  0.07 008 007
summea altitudo capitis 0.10 Q.17 0.07 .15
digtantia inter oculos 0.04 007 005 008
pondus in g 1.44 1.48 1.99 1.66

*} The capital letters refer to the firat letter of & fin

It can be seen for gudgeon populations from Table 9. Table 10 shows averages
for coefficients of variation for 34 morphological features. From this table
it can be seen that the variability drops to a level of ca 79, on which level
it becomes stabilized. No differences between the sexes were found. In head
features males showed slightly greater variability than females. The decrease
in variability is, however, not so great in morphological features taken as
an average of many features. But if a feature is observed individually a sub-
stantial decrease of initial variability appears e.g.: in spatium inter P et V
(inter pinnam pectoralem and ventralem) from the initial 14.7% to about
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for 36 mvestigated features from the Dunajec river system in 1963 and 1064

3+ 4+ b+ All adult gudgeon

33 31 64 16 23 39 11 10 21 75 72 149
3 ? 32 3 ? 32 d ¢ 3% 3 ? 39

®562  0.51 0.52 041 0.34 037 051 0.39 0.45 1.36 1.28 1.32
044 043 044 036 030 032 038 033 035 1.12 1.05 1.00
045 043 044 043 038 039 072 054 063 092 0.8  0.89
08¢ 089 055 032 026 026 033 023 031 07 083 0.79
042 046 047 055 050 053 036 014 028 Q.51 0.46  0.58
045  0.41 048 036 033 035 037 035 038 092 084 0.88
0d¢ 015 019 w17 015 017 015 @18 021 023 018 0.22
10 013 032 9032 o032 012 D16 005 012 018 038 018
010 009 010 011 014 013 014 013 013 019 018 0.18
013 013 013 015 012 013 017 015 018 022 030 028
016 014 016 018 o015 017 019 016 017 024 021 0.23
0.10 0.08 009 008 0.11 009 010 008 008 011 012 e.ll
0.i¢ 013 013 013 017 G016  0.33 0.21 0.27 022 .21 0.21
6.5 014 015 011 012 012 010 017 014 018 0.17 .18
G625 028 026 026 021 22 027 021 0.23 058 055 0.57
026 020 024 021 023 022 026 025 028 0.54 0.48 0.51
020 022 021 0.28 028 027 024 025 024 032 033 0.33
0.21 0.20 0.21 0.22 019 020 019 g.25 023 031 0.2 0.30
012 016 014 018 015 015 024 018 020 020 022 0.21
0.11 008 010 008 0.09 009 013 013 013 013 012 013
013 008 0.1 0613 011 012 0.07 0.07 007 015 008 Qa2
018 027 023 013 022 020 018 021 019 028 032 030
008 007 008 06068 007 007 002 008 008 012 012 011
010 010 0610 0.06 007 008 011 010 011 0.17 016 0.16
012 017 015 Gi4 020 008 015 023 019 0.22 0.25 024
007 008 009 008 007 D08 009 0.08 008 013 0.12 013
0.31 0.64 046 0.23 (.42 037 047 035 042 0.75 0.84 081

0.08 010 0.09 0.10  0.12 0.11 0.07  0.08 0.07 0.13 0.17 0.15
012  0.17 .15 0.14 0.17 0.15 0.l11 0.18 0.15 0.27 0.31 0.30
0.06 0.08 0.06 0.04 0.04 004 0.04 006 0.05 0.06 0.06 0.06
0.07 0.2 0.10 009 014 0.12 010 0.1& G.13 0.13 0.17 0.15
Q.08 009 0.09 0.08  0.08 0.08 0.08 0.07 0.07 0.08 010 0.09
0.11 .12 0.11 0.11 0.12 010 0.09 0.15 0.13 0.20 019 017
0.08  0.08 0.08 008 003 005 0.07 0.08 0.08 011 0.11 0.11

1.97 2.27 212 1.36 1.93 1.70 1.77 2.61 2.15 5.48 546 549

79, in spatium inter V and A, from the initial 17.5% to about 89%,. The
greatest drop could be observed in latitudo pedunculi caudae, from the
initial 23.4%, to a level of about 8%,. This is also true of the changes in
variability of head features, e.g.: the variability of barbels from the initial
17.69%, to about of 8%,. The variability of adult gudgeon is greater than in
age classes.

Those facts are illustrated by Tables 9 and 10. On the basis of these
Tables it would appear that the stabilizing effect of variability observed
in carp exists also in river gudgeon population, During growth the variability
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Table B, Coefficients of variaiton for the 35 investigated

Ags class 14+ 2+

Number of investigated gudgeon ; 14 15 9 24
Sex 39 g ? g?
Feature*) F

longitudo totalis 8.5 9.6 5.9 8.5
longitudo corporis 8.8 6.1 6.1 6.1
longitudo praenalis 9.2 5.9 7.6 6.4
longitudo prasventralis 11.7 63 1049 6.7
longitudo pedunculi caudase : ? 13.5 17.3 12.4 16.4
longitudo trunci ' 10.2 6.1 8.0 9.2
longitude P 10.6 6.8 4.1 1.9
longitudo 'V £ 11.8 8.3 5.2 7.8
summa altitudo A 8.6 7.9 7.0 8.0
longitudo pinnaa C superior . 10.1 6.0 8.1 7.3
langitude pinnae C inferior Y 9.1 6.7 7.8 6.9
longitudo pimnae C media 13.3 7.8 8.0 8.1
summa altitudo D 9.9 7.2 7.5 1.5
longitudo basis D t ’ 12.7 1.7 110  10.8
distantia praedorsalis * : 8.9 8.3 5.5 7.5
digtantia postdorsalis 10.3 7.3 é.1 8.9
spatium inter P et V ! 14.7 7.3 8.5 8.9
gpatium inter V alt A 17.5 B.1 10.4 B.8
spatium inter anum et A 7.8 12.8 17.3 14.2
spatium inter anum et V 12.0 7.2 6.3 6.9
longitudo hasis analis 16.3 11.2 15.9 12.9
summa altitudo corporis 18.2 8.4 8.4 B.4
minima altitudo corporis 11.5 88  10.3 9.3
altitudo pedunculi caudae 16.2 7.9 7.3 9.3
summa latitudo corporis 153 106 115 1.7
latitudo pedunculi caudae 23.4 7.2 16.3 11.2
summe longitudo in circmtu 13.5 6.3 9.7 8.8
longitudo spati postorbitalis 9.4 100 7.8 10.2
longitudo capitis lateralis 6.9 8.0 7.6 7.6
diameter ocuh 40 108 7.3 9.6
longatudo spatii pracorbitalia 8.4 10,0 7.5 102
longitudo eirri 17.6 11.8 15,1 13.1
summa altitudo capitis 105 12.8 5.4 11.1
distantia mter oculos 19.9 111 8.0 1056
pondus a33.7 15.1 212 17.2

*)} The capital letters rafer to the first letters of a fin

relatively decreases, hence, after the onset of stabilization it can be assumed
that the growth is proportional because the variability is on the same level
and the average weight considerably greater,

Table 9 shows that the relative variability in weight sharply decreases
after the first year of growth while in the fourth and fifth year it remains
on the same level, i.e. 8%, for all gudgeon. The same can be observed in
Table 10 with the morphological variability, though here is not so sharp
a decrease,

The region of the Dunajec basin compriges a variety of environments.
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foatures from the Dunajec river system in 1063 and 1964

34 41 5+ Adult gudgeon
33 31 64 16 23 39 11 10 21 75 74 149
é g a2 é ? 39 ) ? a% ) g 82
4,2 4.2 4.2 3.0 2.6 2.9 3.8 2.7 3.1 10.9 10.2 10.5
4.3 3.9 4.3 3.2 26 2.8 3.2 2.7 2.9 10.% 10.0 10.3
7.0 6.3 6.9 8.0 5.2 5.4 9.2 7.0 8.1 14.0 12,7 13.4
12.9 18.9 ib.4 8.7 4.7 4.7 5.8 3.7 8.1 14.7 16.0 15.4
14.5 17.3 17.3 18.3 18.6 18.8 125 53 9.9 18.4 17.7 21.6
5.2 6.0 5.9 4.1 4.1 4.0 3.9 3.8 3.8 11.5 10.4 11.0
9.1 7.7 9.3 8.1 7.5 8.5 6.5 8.6 9.4 11.1 2.6 11.0
b.8 7.9 7.1 6.6 6.9 6.7 5.3 8.0 6.5 10.6 10.9 10.7
6.5 5.8 6.2 6.5 8.0 7.3 7.5 6.8 7.0 il1.1 10.9 10.7
6.1 6.2 6.2 6.1 5.6 6.0 7.6 6.1 7.0 10.4 14.4 12.5
7.4 6.9 7.7 7.8 6.9 7.6 8.3 6.8 1.5 11.4 10,2 10,9
9.4 7.3 8.4 6.5 9.4 8.0 8.2 8.0 6.9 10.0 10.5 10.3
6.3 8.0 6.2 5.4 7.7 6.9 14.1 8.8 11.5 10.0 9.5 9.7
11.8 11.1 11.5 7.6 9.0 B.4 6.4 11.4 2.1 18.5 13.0 13.3
5.1 6.8 5.4 4.9 4.0 4.2 4.7 3.7 4.1 11.8 11.1 11.5
59 4.7 b4 4.4 4.7 4.6 4.9 4.7 4.9 11.9 10.5 11.2
8.1 88 8.6 10.3 8.2 9.5 5.5 5.6 8.4 127 12.7 12.9
8.9 9.0 9.2 8.7 7.3 7.8 6.8 0.7 8.6 13.2 12.3 12.8
13.2 9.7 12.4 8.2 10.8 10.3 13.5 13.4 13.6 15.7 14.7 15.3
8.2 11.2 9.8 9.7 8.7 9.2 13.7 8.3 11.1 13.4 144 14.0
15.8 11.1 14.2 14. 12.2 13.9 7.1 7.4 7.5 7.7 11.3 14.2
8.5 12.5 10.6 5.4 9.3 77 7.2 8.4 7.6 12.9 14,1 13.6
8.7 8.8 2.3 6.4 7.3 7.0 2.2 7.9 7.2 13.3 13.5 13.1
0.7 10.3 10.1 4.9 6.7 64 5.4 7.6 8.5 14.4 14.5 4.5
8.3 11.8 10.8 0.0 11.8 11.0 8.7 12.6 6.1 15.2 16.1 16.2
10.1 11.3 10.9 10.5 9.2 0.9 10.1 9.0 0.2 17.3 17.0 17.3
6.9 8.0 7.9 3.8 6.0 5.4 6.5 4.7 0.7 12.3 13.1 12.9
6.0 10.6 8.7 .7 11.4 9.9 8.2 12.4 10.06 11.9 15.1 13.8
4.6 6.5 5.6 4.9 5.7 53 3.8 5.8 4.9 10.3 11.6 11.0
9.8 10.6 10.0 6.3 5.8 5.5 6.3 9.8 8.5 114 9.5 106
6.0 10.6 8.7 T 114 9.9 8.2 12.4 10.0 11.9 15.1 13.6
12.4 15.1 13.8 12.5 11.8 11, 11.8 10,0 10.8 13.3 15.5 14.6
7.3 7.7 7.0 6.7 7.0 6.0 5.1 B.6 7.0 12.8 11.9 11.2
11.6 11,9 12.0 T 5.9 6.7 8.3 0.9 9.1 14.8 15.1 15.0
13.8 15.8 14.8 6.8 0.3 8.4 6.8 16.1 8.3 33.5 31.6 326

The smallest variability was found in the RogoZnik stream, there being one
station investigated with 10.3%, variability. It is characteristic that in the
upper reaches of the Dunajec basin no gudgeon were found. The two similar
environment i. e. Biata river and lower Dunajec had the same variability.
This was probably duo to the variety of environments in the higher lying
rivers. Table 11 illustrates these facts.

In Table 9 some differences in variability can be seen between the sexes,
the variability in females seceming to be greater than in males, while the
stabilizing effect of variability appears in both sexes, The data of the river
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Table 9. Diminution and stabilization in weight varnability (v 9;) during the growth i gudgeon
populations of the Dunajec river basin, Data from Sola river given for comparizon

Dunajec river basin Sola river
Males Femalos All average All average
Age olass weight ——————  weight
N v% N vv% N v% ing v% ing
14+ 14  33.7 4.3 b 19.3 4.8
24 15 15.1 9 21.2 24 17.2 8.7 12 15.2 10.8
34 33 13.8 31 15.8 64 14.8 14.4 36 12.0 17.1
4-+ 16 6.8 23 9.3 39 8.4 20.4 42 7.6 23.0
5+ 11 6.8 10 10.1 21 8.3 26.0 15 9.3 28.2

Sola also show a diminution of variability but the subsequent stabilization
does not appear, the reason for this possibly being the insufficient number
of observations in the year 5. In the body features there were no substantial
differences between the sexes, the variability being virtually the same in
the two sexes; in head features there were differences but not of any im-

Table 10. Diminution and stabilization of morphological vanability (v9%,), averages of 27 body
features and 7 head features

Body festures .F Head feabures
{averages of variation coafficientaj | {averages of vanation coefficients]
b
i

A . Malea Females All Males Females All
geolass N vy N ¥% N v% | N vy% N v% N v%

1+ 14 124 iz 125
2+ 15 8.4 9 8.0 24 88 16 106 9 84 24 103
3+ 33 8.1 31 8.8 64 B9 33 82 31 10.6 64 9.5
1+ 16 7.2 23 7.6 39 7.5 16 7.6 23 84 39 7.8
54 11 7.6 10 7.2 21 7.4 11 74 10 9¢ 21 8.8

portance. The diminution and stabilization can be seen for both sexes, only
a slight increase in males for head features being observed. The stabilization
of variabilities occurs from the fourth year on.

COUNTS AND OTHER FEATURES

The Dunajec gudgeon had on the average 42 scales on the lateral line,
40 vertebrae, 9—10 patches on the upper part of the body (between the

Teble 11. Variabiliby of weight in v9; according to the river (stream)

River or stream Averaigtt: ;velght N v9%
Rogoénik 1963 17.8 12 10.3
Upper Dunajec 1963 14.7 20 18.6
Poprad 1964 21.6 16 12.8
Biala 1964 17.0 72 16.2
Lower Dunajec 1964 12.0 39 16.7
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Table 12, Meristic features and their variability

River or stream N X o

%
a

v% | River or stream N vo,
1. Number of scales on the lateral line
Rogotnik 1063 12 4286 1.16 2.7 Upper S8an 1860 14 417 115 3.0
Upper Dunajec 1963 20 41.9 1.52 3.6 Middle San 1956/57 63 41.9 0.77 1.8
Poprad 1964 16 42,0 0.89 2.1 Tanew 1960 19 41.8 096 2.3
Biala 1964 72 421 139 3.3 Wieprz 1929 20 417 102 25
Lower Dunajec 18064 38 41.7 1.24 3.0 Lake Mamry 1957 20 415 094 23
2, Number of vertebrae 3. Patches on body
Rogoitmk 1963 12 398 0.79 2.0 Rogoznik 1963 12 9.4 1.00 106
Upper Dunsjec 1963 20 395 1.19 3.0 Upper Dunajee 1963 20 9.2 078 8.5
Poprad 1964 16 39.6 1.17 2.9 Poprad 1964 18 94 088 94
Biala 1964 72 398 Li5 2.9 Biala 1964 72 9.7 106 11.0
Lower Dunajec 1884 3% 3909 138 2.0 Lower Dunejec 1364 320 99 193 104
4. Number of gill rakers B. The length of intestine in cm
Rogozruk 1963 12 3.7 1.23 33.5 Rogoinik 1963 12 831 0950 108
Upper Dunajec 1963 20 3.7 127 34.7 Upper Dunajec 1963 20 7,17 1.51 21.0
Poprad 1964 16 3.6 072 10.8 Poprad 1964 16 821 1.32 14.1
Biala 1064 72 39 112 28.7 Biala 1964 72 7.8 157 20.2
Tower Dunajec 1964 39 2.8 006 32,5 Lower Dunajec 1864 38 611 1.21 19.8
Number of soft rays in fins
6. Boft raya m the dorssl fin 7. Soft rays m the anal fin
Rogozmk 1963 12 7.26 0.45 6.2 Rogoinik 1963 12 617 039 6.3
Upper Dunajec 1963 20 7.15 0.37 5.1 Upper Dunajec 1963 20  6.10 0.31 5.1
Poprad 1964 16 6.81 0.40 5.9 Poprad 1964 16 6.12 0.50 8.2
Biala 1964 72 6.92 0.48 6.7 Biala 1964 72 5.87T 0.60 10.2
Lower Dunajec 1984 38 7.17 038 5.1 Lower Dunajec 1864 30 602 (.28 44
8, Soft rays in the pectoral fin 9. Boft rays in the ventral fin

Rogoznile 1963 12 1642 0.79 5.1 Rogoimk 1463 12 842 0.51 6.1
Upper Dunajec 1963 20 14.70 1.083 7.0 Upper Dunajec 1963 20 790 045 5.7
Poprad 1964 16 1513 (.62 4.1 Poprad 1964 16 5.44 0.83 7.4
Bisla 1964 72 1478 0.67 4.5 Piala 1964 72 308 040 49
Lower Dunajec 1964 39 1533 0.57 3.7 Lower Dunajec 1964 38 813 0.51 6.3
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dorsal fin and the lateral line), about 4 gill rakers, 7 rays in the dorsal fin,
6 rays in the anal, 15 in the pectoral, and 8 in the ventral fins. The variability
of scales was very low — on the average 3.19, — that of the vertebrae
also being only 3.09%,. The variability in patches was 10%, and in gill rakers
31.6%, which means that on the average there were changes of one patch
and of one gill raker about their means. It also shows that the number of
scales and the number of vertebrae are the best feature — indicators for
population because of their low variability. 1t is interesting to note that
these results are similar to those obtained by Rolik (1965). Data on the
variability given by Rolik are slightly lower for scales and vertebrae,
which might confirm the assumption made by that author that the tempera-
ture of early developmental stages of life may influence the growth and
therefore the variability of populations living in higher streams. Kirpié-
nikov (1958) considers the soft rays in the fins as an important taxonomic
feature. The variability of soft rays was very low, i.e. between 5.0 and 8.29%,.
Count and other seanses are indicated in tab 12

There were almost no significant differences observed in the three first
features: number of scales, number of vertebrae, and number of patches
on the bady. For these three features there were 3 combinations of differ-
ences, each feature contributing 10 differences. In this number of 30 possible
differences only two proved significant: between the populations living in
the Rogoinik and the lower Dunajee — for the number of scales and between
those living in the upper Dunajec and lower Dunajec for the patches on the
body. In the number of vertebrae no significant differcnces were observed.
In the gill rakers half the possible differences were significant and half
non-gignificant, With regard to the soft rays the differentiation between the
populations was here more evident with one characteristic exception, i.e.
in the soft rays of the anal fin all differences were nonsignificant, while
in the three remaining fins i. e. dorsal, pectoral, and vantral aut of 30 pos-
sible differences 13 were significant. The greatest differentiation between
the rivers is observed in the soft rays in the dorsal fin, 6 differences
out of 10 being here significant, while in those in the pectoral fin only 3
out of 10 were significant and in the ventral fin 4 out of 10. Half the differences
in the gilli rakers were signiticant. In the length of intestine 6 out of 10
differences were signiﬁcant. This shows the great influence of environment

Table 13. Fecundity of gudgoon from the Tunajec basin — May 1964

Age class 2+ 3+ 4+ 5+ G-

Number of investigated fishes 8 16 17 7 1
Mean %, weight of gonads to body .

weight x 18.1 14.0 13.% 13.1 12.5
Range of variation of this mean  12.0—-23.7 10.3--20.0 8.2-—-18.7 7.7—17.3 12,6
Standard deviation g 2.02 2.95 3.28 3.3 —
Coefficient of variation v9 21.8 21.1 23.6 23.2 —
Mean number of eggs X 1721 2063 2856 3585 6610
Range of variation of this mean 18— 2550 1326 2856 16324284 20405814 BBLO
Standard deviation o 6527.0 476.8 H08.2 1160.0 =
Coetficient of varigtion v % 30.6 23.2 3.5 324 —
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on these features, especially on the length of the intestines. The non-signifi-
cance of differences in the first three most stable features proves that the
populations of Goebio gobio (L.) living in the Dunajec river system do not
differentiate and form one population of Gebio gobro species.

The fecundity of adult females was found to be higher than that given
in literature. The number of eggs averaged 3585 for the 54 years old, the
only 6 year old specimen having 5610 eggs. The weight of the gonads de-
creased relatively with growth but the variability of percentages increased
slightly in the course of time. Fecundity in gudgeon increases with age.
The basic statistical analysis of fecundity is given in Table 13.

CONCLUSIONS

The Gobio gobio (L.) species living in the Dunajec river system helongs to
the nominate form. The variability in populations decreases with age and
becomes stabilized on certain levels different for morphological and weight
features. This shows that the effect of stabilization occurs not only in carp
populations living in ponds (Wlodek, 1966b) but also in fishes living in
rivers, Non-significance of means was found between gudgeon living in the
5 different habitats of the Dunajec, espeeially in the number of scales and
the number of vertebrae. This and the non-significance of means in other
features demonstrates that the populatiens studied belonged to one species
of Gobio gobio (I.) which had the averages for the type and. thet the meristic
features were not influenced by the environment. The occurence of Gabio
gobio (L.) was similar to that in the river Sola, appearing first in the lower
salmonides region and being numerous on sandy and slimy bottoms.
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Department of Water Techuology, Institute of Chemical Technology, Prahsa
A NOTE ON THE ROTIFER ADINETA OCULATA (MILNE)

Viapimin SLADECEK
Received July 18, 1968

In his monograph of Czechoslovak Rotifera Bartos (1959) stated that there
were no records dealing with the bdelloid rotifer Adineta oculata (Milne, 1886)
but that its occurrence in Czechoslovakia was probable.

This species was found in large numbers in an activated sludge lahoratory
model, operated at the Department of Water Technology at Praha by
Ing. Dr. Petr Grau. The fatty acids were treated here successfully for many
months. The actual reaction was maintained in acid range.

Rotifers dominated in this activated sludge. The main constituent of the
rotifer fauns was Lecane ( Monostyla) pyrifomis (Daday), about 90%, and
Adinete oculata (Milne), about 9%, In few specimens also a Dicranophorus
and a Habrotrocha were notified, but were not identified into species.

McKinney (1962) reported rotifers as indicators of an extremely stable
activated sludge system, e g. the total oxidation system, where the bacterial
activity is low, that only rotifers are visible as living animals. The rotifers can
utilize larger fragments of activated sludge floe than can the protozoans and
survive after all the free-swimming bacteria have been eaten by protozoans,
According to the Figs. 21—5, p. 217 it is evident that rotifers mentioned
by McKinney are bdelloids. Also Hawkes (1963) considered rotifers as
indicators of better conditions of the activated sludge.

Adineta oculate found in the activated sludge was morphologically nearly
identical with the original description of Milne (1886), quoted by Weber
and Montet (1918), Barto¥ (1959) and Rudescu (1960).

It can be easily separated from all other members of the genus by the
presence of two eye-spots on the inner side of the rostrum (Figs 1—3, 6—8).
Rostrum is irretractible in contradistinction to other Bdelloidea. The rostral
lamellae are very striking (Figs 1, 2, 6—8). The body is longish and flat
(Fig. 10). There is an enlargement in the middle of the trunk (Fig. 1) diminish-
ing when the body is extended (Figs 6, 7). Jaws (Figs 4, 5) are of the ramat
type, are situated far from the mouth-opening and cannot be exserted from
it. Denal formula: 2/2. The foot consists of 4 false segments. There are
2 spurs and 3 long toes (¥ig. 9). The specimens are moving lively, changing
often their direction and adhering from time t> time by the toes on the spot
(Fig. 8). There are no leech-like movements or gliding as with the other
Bdelloidea. Also contractions of the whole body occur often. The length of the
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extended body was 350 um (Donner, 1965 and Rudescu, 1960 give up to
500 um}, dimmensions of the contracted body (Fig. 3) are 70 X 65 ym, mastax
14 pm in length.

The natural habitat is the littoral zone with makrophytes, especially
Potamogeton. The records published (England, France, Belgium, Germany,

A

Fig. 1.: Adwneta ocwdate (Milne) ventral view, — Fag. 2.: Head, not fully extended, dorsal view. —
Fig, 3.: Contracted specimen, dimmensions 70 x 65 pm, — Fig. 4.: Mastax ramat. — Fig. 5.:
Another mastux ramat, length 14 pm. — Fig. 6. Extended spseimen, dorsal view. — Fig. 7.
Fully extended speeimen, total length 350 ym. — Fig. 8: Adhening specimen, dorsal view. —
Fig. 9.: Spurs and toes, dorsal view, — Fig. 10.: Lateral view of an extended specimen.

Switzerland, Poland, Roumania, South America) and the occurrence in the
activated sludge allow the following preliminary saprobiological eclassifi-
cation:

x=0, o=0, =71, =3 p=0; G=4; S=23.

The species is new for the fauna of Czechoslovakia.
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IBANTILA CUBANA GEN. NOV., SPEC. NOV.,
THE FIRST REPRESENTATIVE OF SUBFAMILY
IBALONIINAE ROEWER (ARACH., OPILIONIDEA) FROM AMERICA

-

Vrwapimfr SILHAVY
Received December 14, 1968

Absatract: In the paper a new genus and & new species of opilionids from Cuba are deseribed.
The new species is the first known representative of the subfamily Ibaloniinae Roewer and the
firat certain opilionid of the family Podoetidae (Roewer) Mello-Leitac found in America.

The members of family Podoctidae (Gonyleptomorphi) live in the tropical
zone from Central Africa to Polynesia. The subfamily Erecananinae occours
in the west territory of this zone (Middle and East Africa, Madagascar,
Indian ocean islands, Northern Australia. Indonesia), two remaining sub-
families Podoctinae and Ibaloniinae oceupy the greatest part of the tropical
zone — from the islands of Indian ocean to Polynesia (Fig. 1).

From the neotropical region up to this time no representative of the family
Podoctidae was known with the exception of Brasiloctis bucki Mello-Leitao,
1936. The appurtenance of this genus to the subfamily Podoctinae, made by

Fig. 1. Distribution of the family Podoctidae — A: Podoctinae, B: Ibalominne, C: Erecananinae.
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Mello-Leitao, was later discussed by Roewer (1949) and proclaimed as
dubious from the zoogeographical standpoint.

I was very surprised to find in the collection of opilionids from Cuba lendt
me for determination from the Museum of Comparative zoology, Harvard
University, Cambridge (I wish to express in this way my thanks to Dr. Her-
bert W. Levi for making this material avaiable for my study) one opilionid
from the subfamily Ibaloniinae. It is impossible to suppose the specimen as
exchanged: in the same vial ther are other typical cuban opilionids.

The detailed examination proved that this opilionid represents a new genus
of the subfamily Ibaloniinae, the first genus of this subfamily from America
which is distantly related to some genera from the Indian ocean islands and
Polynesia.

Holotype is deposited in the collections of the Museum of Comparative
zoology, Harvard University Cambridge, U.S.A.

Subordo Gonyleptomorphi

Podoctidae (Roewer, 1912) Mello-Leitao, 1938
Ibaloniinae Roewer, 1912

Ibantila gen. nov.

Withouf a common eye tubercle, with a large tipped elevation between
eyes. This elevation iz provided with some secondary spinebearing tubercles.
At base of each independent eye tubercle there is an apophyse which curves
downwards to touch the opposite apophyse in the anterior margin of carapace.
Anterior margin of carapace with two round nothes above the basis of chelic-
erae, under the margin laterally above the coxa of pedipalpus one spine.

Abdominal scutum with five rather distinct areas. Aveas I—IV with a pair
of very low tubercles (those of the fourth area greater), first area without
a median line. Free tergites and sternites unarmed, spiracles distinct. Max-
illary lobe of second coxa with a ventral projection.

Chelicerae enlarged. Proximal segment with a few dorsal and medial spines,
distal segment with some anterior and posterior spines. Secissors long, curved
and with great unequal teeth.

Pedipslpus fine, all segments with spines.

Legs fines. Femur of first leg with a dorsal and ventral row of spines,
patella with some dorsal spines. Other segments of the first leg and other legs
unarmed. Third and fourth tarsi without pseudonychia, with two simple
untoothed claws and with the distinct scopulae. Tarsal segments: 3; more
than 6; 5; 5. Distitarsus of first leg with two, of second leg with three seg-
ments.

Type species: Ibantila cubana spec. nov.

This new genus related to the genus Mesoceratula Roewer, 1949, differs by
the armatura of areas, by the form of the anterior margin of carapace and
the position of spiracles.
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Thantila cubona gon. nov., spec, nov.

Fig. 2. Dorsal view of body with chelicerae and pedipalpi. Fig. 3. Lateral view of body with
chelicerae and pedipalpt. Fig. 4; Distal segment of chelicerae with scissors. Fig, 3: Trochenter,
femur and patella from the leg L
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Ibantila cubana spec. nov.

Figuros 2—7
Male holotype:

Body: Length 3,7 mm, oval.

Carapace granular, anterior margin with two round incisures above the
basis of chelicers, under the margin above the coxae of pedipalp one spine.
At the lateral border is the anterior margin provided with a comb of spines
attaining to the eye tubercle. Eve tubercles widely separated, with a very smal
spinebearing tuhercles {those spines are insered laterally and directed hori-
zontally}. The anterior apophyse of eye tubercle connects with an apophyse
on the anterior margin. A large pointed elevation between the eyes with very
smal tubercles. The carapace behind the middle elevation with two pairs of
greater tubercles provided with a small spine at the medial side which is
directed at the median axis of the body. First, second and third area with
a row of similar tubercles, two median tubercles greater. Fourth area with
a pair of more groater tubercles, fifth area bald, free tergites and sternites
with a row of hardly visible hair pointed tubercles.

Joxa I—IV with spinebearing tuhercles (the greatest tubercles situated on
the first coxa), second coxa apical-posterior with one, fourth coxa apical-
-anterior with two, apical-dorsal with one greater spinebearing tubercle.
Third coxa with a row of tubercles on the anterior and posterior margin.
Maxillary lobe of second coxa with a ventral projection.

Chelicerae enlarged. Basal segment with 2—3 medial and 1 lateral spine
and provided with a dorsal elevation. Distal segment with two to three ante-
rior and one posterior spine, Scissors long, curved and with great unequal
tecth.

Pedipalpus 6,0 mm long, armed with greater spines: Trochanter ventrally
with two spines, dorsally with two tubercules. Femur dorsally with one spine,
ventrally with one spinebearing tubercle and two spinebearing spines. Other
segments dorsally unarmed. Patella ventrolaterally and ventromedially with
one spinebearing tubercle, tibia ventromedially with three, ventrolaterally
with two spines, tarsus ventromedially with three, ventrolaterally with two
spinebearing tubercles. Clav long and curved.

Legs 7—15—9—14 mm long. Firgt trochanter with three ventral spines,
first femur eurved, dorsally and ventrally with a row of spines, first patella
dorsally with two gpinebearving tubercles. Other segments of the first leg and
leg I1—IV unarmed, with very low hair-pointed tubercles. Third and fourth
tarsi with thick scopulae, claws smooth. Tarsal segments: 3; 9—11; 5; a.
Distitarsus of the first tarsus with two, of the second tarsus with three
segments.

Penis with a strait corpus, the distal end has the form shown in fig. 6 and 7.

Colour of body and appendages reddish-brown, carapace and scutum with
dark brown reticulations. Free tergites with three median darker flecks and
lateral brown line, free sternites with an interrupted brown line. Chelicers
with brown reticulations. Pedipalp patella with a basal, other segments with
2 basal and apical darker mottling. Fomora of legs with a basal, medial and
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apical darker mottling; patellae brown, tibiae and metatarsi 1, 111, and IV
with a basal, medial and apical mottling, tibia and metatarsus IT brown.
Tarsi I, IIT and IV yellowish-brown, tarsi IT brown.

Type locality. Cienfuegos, Soledad, Cuba. Thomas Barbour coll. 1917 to
1918. No female specimens were found.

Fig. 6: Tbantila cubana gon nov. spec nov, Dorsal view of digtal part of pems. Fig. T: Ventral
wiew of distal part of pems.
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ON THE NOMENCLATURE OF THE LARVAL STAGES
OF TAPEWORMS TAENIA TENUICOLLIS RUDOLPHI, 1819
AND TAENIA HYDATIGENA PALLAS, 1766
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Ahbstract: The present paper contains a critical evalustion of the nomenclature of larval
stages of T, tenuicollis Rud., 1819 and T\ Aydatigena Pall.,, 1766. As for T, tenuicollis Rud., 1818,
in the sense of Joyeux et Baer (1936) and in accordance with the ICZN (1958), the fin of
this tapeworm should be named Cyslicercus lacnice tenuicollis (Rud., 1819). As for T. hydatigena
Pall., 1768, in the sense of the suggested nomenclature, the fin of this tapeworm should be named
Cysticercus laeniae hydatigenae (Pallas, 1766) and no Cysiicercis tenuicollis, This is the only way
of preventing 1ta being mistaken for the larval stages of 7. fenuicollis Rud., 1818,

Recently, the systematics of the genus Taenie Linnaeus, 1758, has been
dealt with, by e.g., Freeman (1958), Dollfus (1961) and Abuladze
(1964), the first two authors having dealt, above all, with 1. tenuicollis.
Basing on the above papers, we examined our material of larval stages of
tapeworms 7. tenuieolles, Rud., 1819 and 7. Aydatigena Pallas, 1766. In all, we
examined 24 individuals of larval stages of Taenia tenuicollis and two indi-
viduals of 7. kydatigena.

A) LARVAL STAGES OF T TENUICOLLIS RUDOLPHI, 1819

They are spherical fins parasitizing the liver. They measure 2 to 5 mm.
Inside the fin, there is a minute head with four suckers 0.180 mm in diameter.
The head is provided with hooks situated in two circles and being of different
size. The smaller ones are 0.4160 to 0.0176 mm in size; the larger ones,
0.0198 to 0.0220 mm, The total number of the hooks is 40 to 42.

This material comes from Apodemus flavicollis (High Tatra Mts.), Microtus
agrestis, M. nivalis, Pitymys sublterraneus, P. tatricus (High Tatra Mts.,
Rohddska Dolina Valley) and P. subferraneus (Stitbrnice).

Discussion

Comparing his own material with the literary data, Freeman (1956)
states that the species 1'. fenuicollis Rud., 1819 and 7. mustelae Gmelin, 1790,
are identical. The descriptions of both these species by Gmelin, 1780, and
Rudolphi, 1819, are taxonomically unidentifiable. Basing on hispresump-
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tion of identity and observing the prineiple of priority, Freeman (1956)
uged the name mustelae.

In accordance with Freeman (1956), Dollfus (1961) states that none of
the above species can be identified on the ground of the descriptions by
Gmelin (1790) and Rudoelphi (1818). Dollfus (1961) applied the name
T. tenuicollis which he considers a nomen oblitum, as it had been generally
accepted.

Abuladze (1964) accepted the opinion of Dollfus (1861) and, moreover,
argues in favour of the name T, fenuicollis that Dujardin (1845) had rede-
seribed it. By that redescription, the species T. tenuicollis Rud., 1819 has been
elucidated taxonomically.

Wahl (1967) is inclined towards the opinion of Freeman (19536), ie. he
observes the priority of the name by Gmelin, 1790, ignoring the study by
Dujardin (i845) and the argumentation by Abuladze (1964).

In our opinion, it is necessary to respect the reasons leading Dollfus
(1961) and Abuladze (1964) to the conclusion that 7. fenuicollis Rud., 1819
is a valid species, as this species has been taxonomically elucidated hy
Dujardin’s (1845) redescription of the adults of 7. tenuicollis Rud., 1819
from Mustele vulgaris (= nivalis).

Alan, it follows from the above-mentioned facts that Taenia mustelae
Gmelin, 1790,1s a nomen nudum. Gmelin’s (1790) description of this species
is incomplete and unidentifiable from the point of the present status of taxo-
nomy. Moreover, the material underlying the description of this species is
missing. A similar opinion was already pronounced by Thienemann (1906,
ef. Abuladze, 1964),

As for the larval stages of T. tenuseollis Rud., 1819, Dollfus (1961) takes
it for impossible to identify the fins Cysticersus lalpae with the adults of
T, tenuicollts Rud., 1819, as there is no material evidence. For this reason,
it is impossible to accept the opinion of Abuladze (1964), suggesting that
the fins of T, tenuicollis Rud., 1819, be called Cyslicercus falpae. This opinion
is at discordance with the International Code of Zoological Nomenclature
(1938). According to this Code, the specific name pertains to all stages of the
respective taxon. Hence, it is not allowed to apply to the Iarval stages other
names than to the adults. However, it is possible to respect such denomina-
tions of the larval stages of tapeworms as already done by Joveux et Baer
(1936). To denote larval stages, theso authors apply, in the latin nominative,
a name cxpressing a certain type of fin (e.g., cysticercus, coenurus, echino-
coceus, ete.}. To that they attach the valid name of the adult in the latin
binominal genitive. It follows from their fully acceptable opinion that for the
denomination of the larval stage of T'. fenuicoliis Bud., 1819, it is possible
to use the name of Cysticercus taeniae tenuicollis (Rud., 1818).

Dollfus (1961) arrived at a conclusion that T. tenuicollis Rud., 1819,
produees two subspecies, viz., the nominate ssp. tenuicollis and the ssp. ame-
ricana, These two subspecies can he separated both according to the adults
and the larval stages. As indicated by the material of Erhardova (1956) as
well as by our own mafterial, the rodents in Czechoslovakia are parazitized
by fins corresponding to ssp. femuicollts. In the nomenclatorical sense, they
must be denoted as Cysticercus taenias tenuicollis tennicollis (Bud., 1819), The
adults of this tapeworm have been recorded in Czechoslovakia e.g. by Pro-
kopid (1965) from Mustela nivalis, M. erminea, Martes foina and Putorius
putorius,
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B) LARVAL STAGES OF T. HYDATIGENA PALLAS, 1766

The fin is spherical or oval in shape and was found beneath the liver capsule.
It is 1.5 to 2.8 em in diameter, Inside the fin there is a bladder with a pro-
truding head bearing two cireles of hooks numbering 36. The hooks are of
different size, the larger ones measuring 0.195 mm, the smaller ones 0.150 mm.

The fins were ascertained in Sus scrofa f. dom. in a slaughter house in Brno.

Discussion

Quite confusedly and at diseordance with the principles of the nomencla-
ture of the tapeworm larval stages mentioned in the preceding part, the fins
of T'. hydutigena are denominated, in literature, as Cysticercus tenuicollis (of.,
e.g., Rudolphi, 1809, 1819; Sprehn, 1932; Neveu-Lemaire, 1936;
Abuladze, 1961).

It iy obvious from our couclusions in the preceding part that in this case,
t00, it is necessary to accept the nomenclature applied, e.g., by Joyeux et
BRaer (19386), that is, to denote the larval stage of T'. hydatigena Pallas, 1766,
as Cysticercus laeniae hydatigenae (Pall., 1766). This is the only way of pre-
venting its confusion with the larval stages of T'. tenuicollis Rud., 1819.

To iliustrate the confusion in the literature, caused by the application
of the name Cysticercus tenuicollis for the larval stages of both T'. hydatigena
and 7. tenuicollis, let us mention the following examples:

1. Besides the artiodactyls, perissedactyls and primates, Sprehn (1932)
also includes the insectivores and rodents among the intermediary hosts
of T. hydatigena.

2. Neveu-Lemaire (1936) does not include the insectivores any more
Contrary to Sprehn (1932) who includes, among the infermediary hosts,
the membranes of the gonera Rattus, Mus, Microtus and Sciurus of the ro-
dents, Neveu - Lemaire (1936) statsst he squirrel and the hamster only.
The latter author also states the carnivores to be accidental intermediary
hosts of 7. hydatigena.

3. Among the intermediary hosts of T. hydaligena, Joyeux et Baer
(1936) include the artiodactvls; Hovorka (1963), the herbivores and the pig;
Abuladze (1964), the artiodactyls, the perissodactyls, the primates, the
carnivores, the rodents as well as the lagomorphs.

To the above literary data, the following attitude must be assumed:

a) The evidence of the larval stage of T. hydatigena parazitizing Talpa
europaea is given in Rudolphi (1819), stating “Cysticercus vermem Hyda-
tide contineri’”. According to the same author, fins of Cysticercus tenuicollis
are found in the members of the genus Seciurus. The description of materials
examined by Rudolphi {1809, 1819) give no clue as to what Jarval stage
this anthor investigated.

b) Cobbold (1869) azcertained larval stages of T. hydatigena in Microlus
arvalig; Braun (1905), in Mus musculus; Theimann (1906), in Rattus
norvegicus; Valerio (1917), in Mus (= Apodemus) sylvaticus (ex Kostylev
et Zmeev, 1939), As the papers of the above authors lack in descriptions
in the taxonomical sense, it is impossible to decide, even in these cases,
whether the larval stages belonged to T hydatigena or T'. tenuicollis.

¢) Similarly, Abuladze (1961 reports that Vysockaja (1947), Ra-
zumova (1953), Vasilev (1919) and Sadovskaja (1951) recorded the

379



occurrence of larval stages of 7. hydatigena in rodents or lagomorphs. In
addition, the above author cites the discoveries of Kirschenblatt (1938
1940) and Dubinin (1953}, In the Soviet literature, we ascertained another
similar finding (cf. Kostylev et Zmeev, 1939}, We observe that both
Kirschenblatt (1938) and Dubinin (1953), Kostylev et Zmeev (1039)
do not include, in their papers, descriptions of their material in the taxonom-
ical sense, The previcusly mentioned papers of the Soviet authors (Vy-
socka]a, 1947; Razumova, 1863; Vasileva, 1949 and Sadovskaja,

1951) were not available to us.

With regard to the present state of literature, it is recommended to check
the occurrence of larvel stages of T. hydatigena in insectivores, rodents and
lagomorphs on new materials or to examine the materials of earlier authors
if still available. The materials examined should be described in the taxonom-
ical sense.

Recently, artiodactyls were ascertained to be intermediary hosts of
T. hydatigena in Czechoslovakia (cf., e.g., Hovorka, 1963, Prokopig, 1965).
The known hosts include Lyna lynx (cf. Svatos, 1961), Canis familiaris
(Stoklasovd, 1954; Kune, 1957; Prokopi&, 1958, 1965), Canis lupus
(Barus, 1961; Mituch, 1962), Vulpes vulpes (Svatod, 1961; Prokopig,
1965).

) CONCLUSRION

The present paper contains a critical evaluation of the nomenclature of
larval stages of T'aenia tenuicollis Rud., 1819 and 7. hydatigena Pall., 1766,

As for 7. tenuicollis Rud., 1819, rodents appear to be the 111t.ermedmrv
hosts of its larval sbages. In the sense of Joyenx et Baer (1938) and in
accordance with the ICZN, the fin of this tapeworm should be named Cysii-
cercus {aeniae lenuicollis (Rud., 1819). The name T'. mustelae Gmelin, 1790
should be considered a nomen nudum, as it is unidentifiable in the sense of
taxonomy.

As for T'. hydatigena Pall., 1766, ungulates are the main intermediary hosts
of its larval stages. In the sense of the suggested nomenclature, the fin of this
tapeworm should be named Cycticercus taeniae hydatigenae (Pallas, 1766).
This is the only way of preventing its being mistaken for the larval stages of
T, tenuicollis Rud., 1819,

The above examples indicate that the helminthological literature should
generally accept the principles of nomenclatoric agreement between the
respective type of fin, i.e. larval stage of a tapeworm and the respective adult
stage. The type of the fin should be indicated in the latin nominative (cysti-
cercus, coenurus, ete.) and supplemented by the binominal scientific name
of the respective adult stage in the latin genitive (taeniae selii, taeniarhynchi
saginati, etc.). The names Cysticercus bovis, Echinococcus polymorphus,
Coenurus cerebralis, Cysticercus racemosus, ete., are satisfactory in the clinical
sense only; they are not obligatory in the nomenclatoric sense (1CZN).

It is recommended to re-examine the data stating that the fins of T. hydati-
gena parasitize insectivores, rodents and lagomorphs, either on the basis of
new materials or on that of the aerlier authors, if such materials are still
available,
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ZPRAVA 0 CINNOSTI ¢S. SPOLECNOSTI ZOOLOGICKE PIiT CSAV
ZA ROK 1968

Hlavni Cinnost spolednosti: Hiavni vybor spolednosti se v uplynulém roce soustfedil jen na
Yefonl nojdulezitdjiich celozoologickyceh otdzek, konkrétni dkoly jednotlivych obori byly po-
nechiny na rozvije)leich se sekeich. Z nepdéledatiéidich problémit Felenych na sehiizich hlavniho
vyboru to byly:

1. Byla jmenovéna nomenklatorickd komise ve slogeni: prof. Kratochvil, doe. C‘emy, prof, Pfeffer,
doe. Sbépé.n.ek, dr. Vesolovsky a dr. Hanak, kterd navrhne obeena kritéria, podle nichi se
bude Fidit price na piipravé Seského zoologického ndzvoslovi, Modelovée navrhy systémi
nejduletrtd gich skupun phpravi piisingne sekee.

2. Byl pipraven a schvilan atatut sekei spolednost.

3. Byla jmenovines komiso pro piipravu vysoknskolskyceh udebnie zovlogie (doe. Uerny, prof.
Sladetek, dr. Kunst), ktera zatim navrhla k pfekladu Romerova utebnier morfologie ohrat.
loved. Ndvrh byl akeeptovdan nakladatelstvim Academua.

4. Bpolefnost vyvinula &mnost na soustfed&ni pracovnika, ktefi se zabyva)i faunmistickym vy§-
zkumem 38K a Jepich zapojenim do spolotngch vyzkumnych planu. Piihlésido se 20 pra-
covnikii, pmZ bylo doporutenc zapojt s¢ do plinu katedry s3stematické zoclogie PFUK
v Praze (koordindtor doe. Gemy} & do plinu vyzkumu Karpatskeé oblast: (koordindtor prof.
Korbel).

5. Byla hledéina mo#nost vydévani zpriv spoleénost, popr. 1 samostatného tasupisu a piipraveny
k tasku: seznam terénnich zoologickyeh stame, seznam &3, zoologi a seznam &asopist v knthov-
néch zoologicke & entomologiekd spoletnosti.

Stav &lenstva: {s. spolefnost zoologickd pi1 CEAV rasla k 31, 12. 1968 eclkem 260 &ent
(217 FAadngch, 38 mimoirddngch, T éestnyeh). V roce 1968 hylo pijato 26 mumokidngch #lend,
FPriliv élonstva v r. 1868 souvisel piodevsim & aktivisacl 2 novych sekef,

Higvni vybor: Hlavni vybor Cs. spoletnost1 zoologieké pii CSAV pragoval ve slogeni: doc.
dr. W. Cerny (prrdseda), skad. Q. Jirovee & prof. dr. J. Kratochvil (mistopfedsedové), dr. V1.
Handk, CSe. {védecky tajemnik), dr. Fr. Lelldkova, C8e. (hospodéf). V roee 1968 se vybor
rozéifl o pfedsedy dvou novyeh sekef, doc. dr. J. Pehkdna a dr. K. Hudee.

Knihovna: Knihovaa Ca. spoleénosti zoologické pii USAV mdla koncem roku 1968 8160 in-
ventarnich ¢izel. Bséhem r. 1988 phibylo 240 svazki (vesmés roénikil éasopind). Viechny prirtistky
byly ziskény vyménou za &asopis spoleénosti.

Vyména tasoprsu: V r. 1968 byl posilan Véstnik na 442 adres. Zéschy Véstniku vzrostly
v r. 1968 o 599 kusil, = toho hylo vydino 82 ks, zdsoby celkem 517 kusil, Z celkového nékladu
1000 vytiskdl ¢asopisu se prodava v OSSR prostfodnictvim PNS 286 vytiskh, do zahranidi pro-
sthednictvim Artie 45 vyhuakin 442 vituskd je vymadhovinoe za zahraniéni éasopisy,

Prednaiky: Béhem roku 1968 bylo uspofidanc celkem 8 piedndselk (bez poboltky Brno),
vBtinou spoleénd s Os. spoletnosti entomologickou pi $SAV nebo Mammaliologickou sekei
P3SNM. Praroérnd aéast na piedndfkéch v T, pololeti byla 25 osob, v I1. pololeti 75 osch.

Dir, J. Gasler (Brnoj: Vy¥zkum savei v Afgametami.

Prof. Dr. J. Kratochvil (Brmo): Nové poznatky o rozéiteni rysa.

Prof. Dr. H. Peters {Heidelberg): Rattenbekampfung und Rattenverchrung in Indion.

Prof, Dr. (. Motas (Bukureit): Nikohk pozndmek k jeskynim a jeskynni faund Rumunska.

De. L. Dobroruka {Praha): Velof saver j1zni Afriky.

Prof. Dr. ¥. Sladetek (Praha): Studijni eesta v rimer UNESCO do Kent, Etiopre, Sudanu
a Bgvpta.

Prof. Dr. J. André (Paris): La blogendse dea mitochondries.

Dr. P. Sty (Praha): Entomologicks safar po Sudanu.

Exkurse: Jako kazdoroin® byla usporédana jon jedind exkurse do zoologiwké zahrady v Praze-
Troy. Pres nopiiznivé podasi se ji zilastnilo asi 25 osob.

Bymposia: Ve dneeh 6.—%9, zati 1968 bvlo uspofiddino na zdmiku Hlukokd n. VIt. dlouha
phipravované [. mezindrodni chiropterclogické svmposium, Vzhledemn k mimofadngm pod-
minkam s¢ ho utastrulo z 87 piihlaSenych tfasinikt z 22 zemi jen 12 zahramiénich hosti.
I & domdeim: udastnikv se tedy jedndni Glastnilo 20 1idi. Misto pfibldSenych 54 referatii jich
bvlo predneseno jen 7. Uvodni prosloy pieidnes] padseda Ca, spolenosti zoologieké doo. dr.
W. Cerny, po ném ndsledovaly referdty téchto tvénstnikd: Branksma (Vreesvipk), Dasn (Am-
sterdam), Dorgelo (Amaterdam), Guaisler {Brno), Handk (Praha}, Neuweider (Tubingen), Novotni
{Brro), Racoy (Londan) a Roer (Bonn) 7. a 8. z4#i bvla uskuteénéng eolodepni exkurse po rEnich
Cechéch 8 na Morava, kde pak navitivili Broo, jeskvné Mor, krasu  a okolf Lednice, D, zaFi
byla konference oficidlng ukonena v Lednier. Orgamsace symposia byla také kladnd hodnocena
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zohranitnim Néestniky a vyéla o ni kladng hodnotici informace v insopize Nature. Referdty
prednesend na sympoatu budou spoleénd s nékterymi dalfimi publikoviny ve zvldétnim svazku
dasopiau Lynx, ktery vyjde koncem roku 1869,

Sekee protozoologieka: Protozoologickéd sekee mé 30 ¢lenti, vedoueim je élen korespondent
dr. Welser. Agendu obstardva dr. Lom. Kromé pofddéni pravidelnych semnéfa soustiedila
se v r. 196% fiunost skupioy ne uspoiddin{ symposia ,, Adaptace protozoi = parasitickym zpiscbhem
zivota™, které byle porddino ve spoluprdc s PU (SAV. Zadastndo se ho také 18 protozoclog
ze zabramdéi, vétinouv z Francie. Symposiam bylo veimi tspfiné & vedlo k utufeni stdvajiei
spoluprdes deskych a francouzskych protozoolugd,

Bekoe ornithologiekd: Rok 1968 byl ve znameni snahy o organisadni zapdténi sekee,
jei# ziizeal byle schvdieno na schizi vybora Ca. apoletnost: zoologioks pit CRAV dno 16, 11, 1967,
Pripravny vybor svolal na 29. 3. 1968 do Broa schfizi navréendho #&iriiho vyboru. Tam byla
detailnd prejedndéna napli éinnosti a orgamsaéni struktura sckee a zvolen uzii vybor sekec.
Soudasnd byl zveleni vedouel jednotlivieh pracovnieh useki s usnoseno, aby do podzimni élenské
schiize sckee s1 pripraml vedouel tsekn nédmély précs & aby tato schize probrala piedeviim
prablémy faumstické prace v (SSR. Clenskd schiize se pak konala v Bratislaveé ve dnech 14, a#
156. 12, 1968 a byl na ni zvelen novy vybaor ve slofeni K. Hudee (vedouei), B. Matousek (misto-
vadouei), C. Folk {jednatel), J. Hanzdk, Z. Kux, A, Motansky (tlenové vyboru). Byla pak zhod-
nocena prace nékteryeh tsekl a zeyméne projedndny problémy faunistiky., Ke véem jedninim
byla ptfijata fada konkrétnich usnesceni. Ke koner r. 1968 méla sckee 61 &élend fadnyeh i mimo-
fadnych,

SBekee theriologické: V mmulém roce se soustiedils ¢innost prozatimnfho vyboru sekee
ng price spojené se zaloZenim sekce a s vybudovinim Clenské zdkladny sekee. Viem zdjemeiim
o préer v seker bylo rozesléno behem roku oznément o zaloeni sekeo, spolu & réimeovim ptanem
price a s naplni ¢innosti sekee & s pihlddkou ke vstupu do sekee, Akee se sctkala se zdjmem
a do sekee 82 prozatim pfihlasily asi 40 éleni. Pilpravuge se pracovni schiizka do Brna v bieznu,
kdy bude provedens Tddng volba v¥boru s prodiskutoving daldi émnost sekea, Soudasné je
pldnovana spoluprace a Géast ne, konforane: therologi, kterd ma byt svoline do Zvolenu. ¥ roco
1968 w0 vedeni sekee udastnilo piedevdim organisace 1. mezimdrodniho chiropterclogického
SYIPOosia.

Sekes 10hthyologickd: Ischthyologickd sekoe Slovenské zoologiclké spoleénosti byla za-
loZena v lodnu 1967, Bylo dohodnuto celostétnf piisobeni sekee & sidlo sekeo v Bratislavé. Hlavni
usili s~kee v r. 1988 bylo zaméfeno k uspotaddni mezindrodni konference o uréovani stafi a rych-
lost1 ritstu ryb. Celkem se pithlaulo 49 ichthvologl z 10 stdtd. Pro u¢ely konference byl vydan
sbornik z phihlé%enych vyiddangeh reforitQl a sesiavena bibliografie jchthyologickyeh praci
v CSSR v letoch 1945—67. Srpnové udslosin zabrénily kondni konference. Konferonce je proto
planovéne na 3. - 8. zdbl 1969 do Smolenic. V gsoudesné dobd mé sekee 34 élenii.

Pobodky: Moravakd pobolka v Brod. V roge 1968 se soustiedila éinnost brnénskdé pobodky,
steind jako v letoch minulych, na popularsaci ve formé piednafek, pokddanyeh ve spolupréei
3 Priradovédeckym klubem pii Mor. muzen v Brnd, Prednégek bylo celkem Sest. Néktoti dlenaove
poboiky so podileli organisaéné na prae: v nové vzniklyceh sekeich ornithologioké a theriologieks.
Sekee ornrtholomickd méla v Brod tr. dvé zaseddni orgamsatniho charaktern. Vétéina tlent
odbotky sz tidastnila té# Biogeograficke konference v Brng.

Fladimir Handk

RECENSE — REVIEWS

Alfred Sherwood Romer (1958): Vertehraie Palesntology. The University of Chicago Press,
Chicago & london, 3. vyddni, X 4 468 str., 443 obr,, 4 tab. Cena: US § 10.00.

Ro nnrova paleontologie je souhrnem historie obratloven, jejich evolure a viétem nejzdklad-
néjsich forom vyhynulyeh vertebratd. Vydani z roku 1966 (3, vydani) jo pokradovinim ve vy-
danfch pie Indlfeh, kterd vyils v roce 1933 a 1945, Nenf tieba zvIAst zlaraziiovat, & obzvldité no
u sutora jména Romerova, e nové vydini neni jen pouhym pictiskem predeslych, nybrs, Zs jde
o raodiel, kterd Je doplnfna a piepracovana tak, ahy byla v soublase g poslednim stavoem badénd,
a to jak na poli paleontologio a evoluen, tak 1 pihlehlych vadnich obori.

Vo vitimé rocenst byvd Romorovo dilo charakterisovine jeko standardnf udebnice paleonto-
logie. Buli2 wle viak fedeno, Ze jde o dilo, které jo i nééim vice. Vedls zasvécensho vykladu
problémit paleontolagin obratloven pfindsdi kmihs 1 esloa Fa lu dileZitych a velmi potiebnych
mformaci z éetnyeh prilehlyeh obori -- anatomie, taxononus, fysiologie, ekologe atd. Rovnéi
segnam Literatury piosahuje daloko rdmee vybéru tituld, které bywvaji ecitovany v uéebnicich.

T as Fic, 2o ., Vertebrate Paloontology® je partnerskym dilom jiné, stejnd vyznamné a dile-
£ité Romnrovy publikace — anatomis obratloven {,,The Vertebrate Body™, 3. vyd., 1832),
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Proti piededlym vydénim doplnil autor ve tfetim vyddini,, Vertebrate Paleontology® zejména
ty ¢asti, kde byl pokrok védy za poslednich 20 let nejeiteindjsl. Tak byly zcela revidovdny &dsti
tykajlei se Tyb v nejiirdim slova smyslu a dastr trkajicl se obojiivelnikt. Vyrazné zédsahy lze
pozoravat 1 v kapitolach tykajicich se nékteryeh skupm plazd a primitivaich skupin saved (napk.
fady Insectivora, Crendonts aj.), Nové vydéni bylo obohaceno i v obrazové ¢dsts, do nik autor
vilenil na 160 novyeh vyobrazeni a disagrami.

Zavérem lze tiey, 2e ,,Vartebrate Paloontology profesora Romera pfedstavuje ve svém novem
vydani jednu 2z nejzdkladnéjaich a nejuplnéjiich utebnic a prirudek paleontologie a stivié se ne-
zbytnym dilem pro ka#dého, koho vede pracovni zaméfeni jakimkohv zpisobem k zdjmu
o fosilni obratlovee. Podotknéme jedts, #e pokod jde o Vertebrata, jo Romerovo dilo skvélym
dopliikem a piilefitosti ke konfrontaci &8 ponékud rozsihlejiim a tplnéjiim dilem ,,Osnovy
paleontologn®, které vyilo v faddé svazka v BBSR (Moskve 1962 —1964) pod hlavni redakei
prof. J. A, Orlova.

Vratislav Mazdk

Richard E. Blackwelder (1367): Taxonomy. A text and reference hook. John Wiley & Sons,
Inc., New York— London— Bydpey, XVI - 698 str., obr., 1. vyd., Cenn: US § 25.00.

Obsahlé publikace prof. R. E, Blackweldera ze Southern lllinois University se zabyv4 pro.
blémy moderni taxonomie 2z nejdiréiho méfitka a vyterpava thema od téch neyjadnodusidich prak.-
tickfeh aspekti (jako jo sbirani, identifikovini s ndriovani materiald) at po problémy nejslofi.
t&)41 a aspekty ryze teoretickd (otdzky spocies a subspecies, obeenéd problémy klasifikace, theore.
ticky vyznam taxononue atd.). Autor se sna#il, aby do maohyeh slofitych otézok piinesl co naj-
Birdi 8kalu raznych nazoroviych pohledia. Kniha profesors Blackwelders se tak stavd do urfité
miry konfrontael rozliéngch koncepei, kters dnes mezi prednimi svébovymi taxonomy lze zazna-
menst, Autor vyusil zédkladnich modernich praci avyeh americkych kolegi Mayra, Simpsons,
Dobzhanského a dalsich, stejné tak, jako klasickyeh praci ovropskfeh sutorn, ktefi se taxonomu
& systematice teoreticky vonoval, » nich® v prvé fads je tieba jmenovat J. 8 Huxleyho.

Kniha je zpracovana tak, #e jo piistupnd nejen specialistam pracujicim v oboru j12 doldi dobu,
ale i studentam a pracovnikiam, ktefi se systematikou a taxonomii nezabyvaji jeitd dlonho,
V kaZdém pripads je viak tfeba mit na zieteli, 2o publikace je zasvécena thomatu do znaéné mury
specidlnimu a Ze klade na &tendfe dosti znadné naroky.

Kniha je rozdéleong do Seat1 obsihlych dhsti, které na sebe v logickem slodu navazuji: L. Intro-
duction, L. Practical Taxonomy. 1I1. The Diversity to be Classified. LV, Classifieation, Naming,
Description, V. Theoretical Taxonoray, VI. Zoological Nomenclature. Publikasi pak wzavird
rozsdhly seznem literatury, ktery pfinési na 700 citaci jednothivyeh pracl, & velm dotailng
uspolidany rejstiilt autorsky a vieny.

Taxonomu profesors Blackweldera lze plng doporuéit kagdému zoologovi, ktery se ve avé praei
atfetdva s témi problémy, jimé je kniha zasvécena. Zakladni piinos této pubhikace lze vidét v j1z
zmindud konfrontaei raznych ndzorovych koncepei, duprovasend dasto viastnint ndzory a kritikou
autora.

Vratislay Mazdk

384



VESTNIK
CESKOSLOVENSKE
SPOLECNOSTI ZOOLOGICKE

ACTA SOCIETATIS
ZOOLOGICAE
BOHEMOSLOVACAE

Svazek XXXI11

Ridila redakén: rada: Akademik Otto Jirover (vedouci redakce), doe. dr. Miroslav Kunst, doc.

dr. Karel Hirka (vykonn( redaktof1}, tlenové redakéni rady: doe. dr. W. Cerny (Praha), prof.

dr. 8. Hrabé (Brno), doc. dr. J. Hrbagek (Praha), prof. dr. Jarcslav Kramdi (Prahs), dr.

J. Lom (Praha), doc. dr. J. Mafan (Praha), dr. V. Novak {Praha), doc. dr. O. Olva {Praha),
prof. dr. F. 8lddedek (Praha), prof. dr. K. Wenig (FPraha)

V Praze 1969

NAKLADATELSTVT OERKOSLOVENSKE AKADEMIE VED V PRAZE



OBSBAH — CONTENTS

33—1969

Banareseu P.: A correction on Megagobio nasutus Keasler and on the genus Micro-
physogobio Mori (Pisces: Cyprundae} . . . . . . . . . . . . ., ... ..
Banarescu FP.: Some additionsgl remarks on hlw genus bqua,hdus Dybowskl (Pmcea
Cyprinidae) . s BT W E R R RGN RYEAE D

Barud V.: ‘\Iemmdes pammtm i bards of Cuba =

Cihaf J.: Taxonomesl and ecological notes on Cottus gnblo Lmnaoua 1793 amd Cobtus
pooeilopus Heockel, 1863 (Ostewchthyes: Cottidae) . . . . . . . . e e e e e

Corny W_: In memorism Dr. Alfons Junger .

Dashdorzh A.,, A Dulmaa, K. Pivniéka: Contnbuhon t»o the systomatlcﬂ ofthe gemm
Oreuleuamcus Warpachowski, 1889 (Cyprimdas) PRAE HEEY e o

Deshmukh P, G.: A new species of the genus Herpet.ostrm1gylus (Nﬁmah:!r.la) “from
Varanusindicus . . . . . . . 0. .- 0 00w e

Dobroruka La: Verlauf d.ﬁS Flaa.rwachse]s bei e:mgen erschen. (Artwdaotyla. Cer\rlrlaa]

Flasarova BM.: Die Morphologpe des Magens bei Asellus aquaticus tI..mn&) und Jaors
albifrons Loach (Isopoda: Asellota) .

Fott J., V.8l4ddelek: A note on the rotifer C‘ollotheca brevmllmta Bermns "

{rroschaft- J.. The oceurrence of trematodes of the genus Lutztrema Travassos, 1941 m
tho blackbird {(Turdus merula L.) in Czechoslovakia {Tromatods: Dicrocueludae)

Haladkova V.: Some new speciea of the family Zercowdae from North America
(Acari: Mesostigmata) .

Hanik V.: Zur Kenntnis ven Rhumlophua bmharmus Kastohenko et Akumw 1817
{Mammalia: Chiroptera} :

Hensel K,: The first found of n&tura.i Bturgeon hybrld Aclpensor ruthmmﬁ Lmnnuus,
1758 » Acipenser guldenstadti colchicus Mart1, 1940 in the Danube . .

Heraf L: Irregularities in the formation of the mandibular joint i Eira barbara (anaeus,
17568) (Mammalia: Mustelida) . . . . . . . . ., .

Holéik J.: A note to the oceurrence :md taxunomy of Brown terout — &n.!rm: t.mtta.
Linnasug, 1768 i the Danube river . ., . . . . . . .

Holéik J : Diseovery of the Chinese grasa carp — Ctmwpharyngodrm ldel]a (Valonclennea,
1844} 1n the Morava river, Czechoslovakia . . .

Hrbéadek J.. Redescription of Daphmua zschokkei St.mgalm

Kulhavy V.: tTber die Hohlenharpacticiden aus dem Rumaneeuhon Bana,t

Moravec F.: Obsorvations on the development of Camallanus lyocustris (Zoega, l?'?ﬁ)
{Nematoda: Camrmallanidae)

Moravee F.: On the sarly development of Blmodera Iucxpercae {Muller. 1776} (Trema.
toda: Bunaderidas)

Neradovad J.: Lyat.mercmds 01 the cestode Sobolevwsnthu.a krabbeolla {Hughm 1940)
from crustacoans

Oliva P., V. Bkofepa ’Lhe eye muacles in Cod {Gadus morhua Lallarms L } and Burbot
(Lota lota L.y - i m

Ohwa O,, V. Skotepa: The myorloms- mn the wh].t.eﬁah Comgonus luvamtua mara.alm
{Bloch) o s B .

Oliva 0., V. Sknrapa 'lh) myodnma m Cichld fishos (thlldae}

Oliva 0., V. Bkofepa: The myodome in soms Teleosts . . .

Papudﬂpcl M.: Recherches sur la bwolome de la mprml\mtmn du CATASAN ((‘-a.rnamus
earassius {L.)) dans le bassin inferieur du Danube ,

Paiidaz M., O. Btérba: Notes to the incubation period, growt.h and mort&] ity of the Chub
Leuoiscus cephalus (Limné, 1758), in the early life-istory stages .

Pundochdf P.: Some apecies of water-mites (l-lydrachnellae} from mountmn aoepage
waters, of Ceechoslovakin . . . . . . L 0 00000 00w

Punéochaf P.: Forelia longlpalpls Maglm 1934 ® nEw wa'ber-mt‘ne for the fauna of tho-
slovakia . .

Repa E.z Nahrtmg wnd Waahst.um dos Flusabﬂ,mhes (Pare.a ﬂu\rlatz.hs Lm:rmeus 1’?58)
in geinem ersten Lebensjabr . . . , :

a7
193

102
287

2849

211
S0

214
313

229
132
34
238
241
aa7
41
]
7l
252

135



8itko J.: Findings of trematodes (Trematoda) in wild birds of Czechoslovakia . . . . .

79

S8kéra B, 7. M. Wlodek: The gudgeon (Gobio gobio [L.}) from the Dunajﬁc river basin 351
Slddetsk V.: A note on the rotifer Adinets veulata (Molne) . . . . . . . . . . . 369
Stehlik J.. Fecmxdlty of Perch, Perca fluviatilis (Linnaeus, 175%) in the Kl,{éa\ra water
POSOIVOIL . . . . . . . e . e . 88
Silhavy V. Ibanf.nla eubana gen nov., Bp nov., the firat mpreaent.a.t.we of nubfa.mﬂy
Ibalominae Roswser (Arach., Opilionidea) from Amerlcu. ; 372
Simek V.: Influence of short-term and long-term intermittent fastmg on morphologwm!
changes of the digestive gystem of the golden hamster (Mesocricetus auratus) . 151
Sterba O.: Uber die goographische Verbreitung der Harpacticiden in der |
slowaker (Copepoda: Harpacticoida) . . . . . . . . . . . . . . o 00w 162
Starba (1: Zur Kenntnis der Gattung Hypocamptus Chappms, 1929 (Copepaoda Har-
pacticoida) . . R 257
Tenoras F.: Pa,rwt;c namatodes of Lert.mn rodaents from .Mghamstan b e e e e 174
Tenora F.. M. Vandk: On the nomeneclaturs of the larval stages of tapewoms Taenia
tenuicollia Rudolphi, 1819 and Taenis hydatigena Pallas, 1766 . 177
Verma 8. R., G. R. Bhukla: Studies on the cephalic sensory canals of Nandus nandus
(Ham.) (Pisces) ; 26h
Za)jidek D., Z. Vu.lanta f!.’rpobda]la. octocula.t.a L (Hu‘udmea}, fhu TABBTVOIT hoat clf
‘\f[mrnsomamthus parvula (Kowalewski, 1904) i Czechoslovalia . 292
Zdarekd Z.: Gland colls of the sercaria of P!agmmh(s laricala (Skr]abm, 192-1] (Tmmstoda] 278
Recenso, Reviews . 2 .. 287, 383
Datum vypti jednothvych sedibi 1~—14 2. 19649 2—2p. 5. 1689
Date of offearance of the numbery 3-—11. 8. 1969 4—11. 11, 1968



VESTNIK CESKOSLOVENSKE SPOLECNOSTI ZOOLOGICKE
roénik XXXIT1

Fyddvd O, spalednost zoologickd v Academii, nakladatelstvi (SAV, Vodidkova 40,
Praha 1 - Nové Masto, dod. pi. 1.

Tiakne Btatni tiskdrns, n. p., zévod 4, Praha 10 . Vrlovice, 84mova 12, dod. pu. 101.

Rozéifuje Potovni novinova slutba. Objedndvky o pfedplatné PNS — tstfedni expedice tisku
administrace odborného tisku Jindfifské 14, Praha 1. Lze také objednat u kafdé podty nebo
dorucovatele.

Cena jodnoho vytisku 10 Kés, v pedplacent (4 &sla rotn) 40 Kés, § 5,60, £ 2,6,10, DM 22,40,
Toto &falo vydlo v listopadu 1869,

© Academis, nakladatelstvi Ceskoslovenské akademie vdd 1969



Dashdorzh A, A Dulmaa, K. Pivnidks 1989

Contribution to the systematics of tho genus Oreoleuciscus Warpachowsk,
1898 (Cyprmidae)

Vst Ja apol wool. 83 : 289 —299

Dobroruka L 1969
Yerlauf des Hearwechsela ber emmgen Hirschen (Artiodactyls Corvides)
Vést. Us spol zool. 33 1 300—312

Fott J., V. Slddadek - 1940
A note on the rotifer Collothece brevicihata Derzine.
Vést Co spol zool 33 : 313314

Handk V 1989
Zur Kenntma von Rhimolophus bocharicus Kastschenko st Alamov, 1917
{Msmmaba Chiroptera)

Viést. Cs. spol. zool 33 : 315327

Hensel K 1968

The first found of nabural sturgeon hybrmd Aeipenser ruthenus Linneeus,
1755 « Acupenser guldenstadt colehicus Marts, 1940 in the Darmube

Vst (s gpol zool 33 338—330

Herdn 1 1989

Irregularities 1n the formatson of the mandibular jomt 1n Fira barbara
{Lionaeus, 1768) (Mammalia: Mustohidae)

Véat. (s, apol zool. 83 : 331 —333

Holdik J. 1960

Diwpovery of the Chinese prass carp — Ctenopharyngodon 1della (Valen-
crennes, 1844) 1n the Morava niver, Czechoslovalia

Vst Ca spol zool 33 :334—336

Oliva Q.,, V. 8kofepa 1069
The myodome 1n some Teleosts,
Vist. s epol. zool. 33 : 337 —350

8kéra 8,J M. Wlodek 1969
The gudgeon {(Gobio gobio [L.]) from the Dunajeo river basmn.

Vést. Ca. spol. zool. 33 . 351—368 o

Sladesek V ) 1080

A note on the rotifer Admeta coulata (Maine)
Véat, Os, spol. zool 33 : 369 —371

Silhavy V. 1969
Ibantia cubana gen nov, spee nov , the first represertative of subfamily
Ibalonunae Roewer {Arach., Opthomdea) from Amenca

Vst (s apol zool 33 - 372370

T'encra F, M Vandk 1949

On the nomenclature of the larval stages of tapeworms Tasma tenwcolhs
Rudolphy, 1819 and Tasma hydatigena Palias, 1706,

Vést, Ja. apol. zool. 33 : 377— 381



Dashdorzh A., Dulmaa A., K. Pivnifka: Contribution to the systematics of the genus Oreoleuciscus.

Fig. 2. Scheme of measuremgnts of genus Oreoleuciscus used in present paper. 1 —21 Total length,
120 Standard length (body length), 1—8 Head length, 1-2 1 reorbital distance, 1-—14
Predorsal distance, 13 Length of mandibule, 4—13 Distance P—V, 5—8 Length of oper-
cule, 912 Length of P, 5—7 Height of opercule, 4—8 Postorbital distance, 6—8 Length cf
the cheek, 10— 11 Maximal body height, 18—1% Minimal body height, 14—15 Height of D,
17 — 20 Length of eaadal peduncle 16— 20 Postd r-al distaaee.

Fig. 3. Scale of (. humilis with ralial eanals. The scale was taken out from the middle of the
bady. Approx. = 30.



Dashdorzh A.. Dulmaa A., K. Pivniéka: Contribution to the systematies ot the gerus Oreoleuciscus.

Fig. 4. Scale of 0. potanini with radial canals. laweu vuuirom the same place as in Fig. 3.

Approx. % 40.
Fig. 5. Scale of O, pewzowi with radial canals. Taken out from the same place as in Fig. 3. Approx.

x40,



Dashdorzh A., Dulmaa A., K. Pivni¢ka: Contribution to the systematics of the genus Oreocleuciscus.

Fig. 6. 0. potanini from Lake Khar. Actual body length 28.7 em.
Fig. 7. 0. potanini from Lake Khar. Actual body length 17.6 em.
Fig. 8. 0. pewzowi from Lake Achit. Actual body length 31.7 em.
Fig. 9. 0. humilis from river Tasarkhan. Actusl body length 9.8 em.



Dashdorzh A., Dulmaa A., K. Pivniéka: Contribution to the systematics of the genus Oreoleuciscus,

Fig. 10. 0. pewzowr from Lake Sangin Dalai. Actual body length 26.0 em.
Fig. 11. 0. pewzowi from the river Baidaragin. Actual body length 15.1 em.
Fig. 12. 0. humilis from the river Tatsyn. Actual body length 12.9 em.
Fig. 13. 0. humilis from the river Tewsin. Actual body length 12.0 em.

Fig. 14. 0. humalis from the river Tuin. Actual body length 12.0 em.



Fott & Sladedek: A note on the rotifer Collotheca breviciliata Berzins

Fig. 1. C. edentata Collins, according to Bartos, 1059, p. 877. — Fig. 2. C. bremciliata Berzins,
according to Berzins, 1951, p. 591. — Fig. 3. C. edentata according to Rudescu, 1960, p. 1132, —
Fig. 4. C. breviciliata, orig. Fott, total length 580 yum. — Fig. 5. General shape of C. breviciliata
with 2 eggs, orig. Fott. — Fig. 6. A juvenile C. breviciliata, orig. Fott, total length 2556 ym, —
Fig. 7. C. breviciliata according to Fri¢ and Vavra, 1897.
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Hol#ik J.: Discovery of the Chinese grass carp — Ctenopharyngodon idella (Valenciennes, 1844)
in the Morava river, Czechoslovakia.

Fig. 2: The seale of the Morava river grass earp showing three complete annuli and a new in-
ereinent.



K. Hensel: The first found of natural sturgeon hybrid Aecipenser ruthenus Linnaeus, 1758 x
% Acipenser giildenstiidti colchicus Marti, 1940 in the Danube

Plate 1, fig. 1 — Natural sturgeon hybrid Acipenser ruthenus Linnaeus, 1758 % Acipenser
giildenstiadti colehicus Marti, 1940, total length 324 mm; lateral view.

Fig. 2 — The same specimen, dorsal view.,



K. Hensel: The first found of natural sturgeon hybrid Aecipenser ruthenus Linnaeus, 1758 x
* Acipenser gildenstiadti colehicus Marti, 1940 in the Danube

Plate II, fiz. 3 — The same speermen, lateral view of the head.
Fig. 4 — The same specimen, ventral view of the head.



Heradi I.: Irregularities in the formation of the mandibular joint in Kira barbara (Linnaeus, 1758)
{(Mammalia: Mustelidae)

Fig. 1: Hira barbara (L.), skull no. 23104, Left and right processus articularis mandibulae, caudal
view.

Fig. 2. Hira barbara (L.), skull no. 14218, Left and right progessus articularis mandibulae, ventro-
caudal view.



Herdfi I.: Irregularities in the formation of the mandibular joint in Eira barbara (Linnaeus, 1758)
(Mammalia: Mustelidae)

Fig. 3. Eira barbara (L.), skull no. 23104. Detailed view of the left mandibular joint from the
ventrocaudal aspect. Black arrows show the dividing line of joint surfaces of fossa mandibularis
(above) and processus articularis mandibulae (below),

Fig. 4: Eira barbara (L.), skull no. 14218. Detailed view of the left fossa mandibularis from
ventral side.



Herdsi I.: Trregularities in the formation of the mandibular jomnt in Eira barbara (Linnaeus, 1758)
(Mammalia: Mustelidae)

Fig. 5: Eira barbara (L.), skull no. 23103. Left and right proeessus articularis mandibulae, vertical
view.

Fig. 6: Kira barbara (L.), skull no. 23103. Detailed view of the right processus articularis man-
dibulae from caudal aspect.



Herdn I.. Irregularities in the formation of the mandibular joint in Eira barbara (Linnacus, 1758)
{(Mammaha: Mustelidae)

Fig. 7: Eira barbara (L.), skull no. An 23110. Left and right processus articularis mandibulae,
vertical view.

Fig. 8: Hira barbara (L.), skull no. An 23110. Right and left mandibular joint, basilar view.
(Photographs by the author)



‘snoJewnu jou et jnq twedde ucefpur) ‘gz ‘oN Jolvey ‘wsmouvwid], 18 velwun(] 'z ‘j0uq

uisBq JeAll oalvun(y eyy wody (' oiqod oiqop) woedpnd ey, (YPoIM "W r S D0AS



‘snolswnu jou o1w jnq rsadde uoaSpny) 'gz ‘0N 10j9eg ‘ofsmozep e caleun(y ‘1 JoYg

uIseq JoAWr oslwun(y ey3 woy (] o1qoF oiqoyn) uoelpnd eyl cyspoyM I L S DAOYS



