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REPARTITION GEOGRAPHIQUE DES CYPRINIDAE IBERIQUES ET SECTEURS
ICHTHYOGEOGRAPHIQUES DE LA PENINSULE IBERIQUE

CarrLos ALMACA
Recu le 23 Mars 1877

Abstract: Based on the geographic distribution of species and subspecies of
Iberian Cyprinidae, the author recognizes three sub-distriets in the Iberian Peninsule:
ebro-cantabre, central, and meridional. The boundaries between these sub-districts
are the geographical barriers which seem to have played an important part in the
speciation of autochthone Iberian Cyprinidae.

INTRODUCTION

Au point de vue de lichthyofaune dul¢aquicole, la Péninsule Ibérique
constitue le district (Berg, 1932), ou province (Banarescu, 1964),
ibérique de la sous-région méditerranéenne (Berg, 1932), ou euro-médi-
terranéenne (Banarescu, 1964). Rey (1952), se référant aux Poissons
veritablement dulcaquicoles, considére que la Péninsule Ibérique forme
un district faunistique completement séparé du reste de 'Europe par les
Pyrenées, pour lequel il suggére la désignation de “pyrénéen®.

En se basant sur les bassins marins qui regoivent les eaux douces et sur
les Poissons fréquentant ces eaux, Arévalo (1929) a essayé une régio-
nalisation des eaux intérieures de la Péninsule Ibérique. Cet auteur re-
connait les “provinces” suivantes: (1) cantabrique (comprise entre les
fleuves Bidasoa et Minho), se caractérisant par la présence du Saumon,
(2) atlantique, qui ne posséde ni le Saumon, ni des Cyprinodontidae, et
(3) bético-méditerranéenne, caractérisée par la présence de Cyprinodon-
tidae. Des critéres un peu différents, dénoncant d’ailleurs le réle essentiel
que Pauteur attribue au bassin du Tage, ont mené Rey (1952) & consi-
dérer, en ce gui concerne la répartition géographique des Poissons des
aux intérieures ibériques, deux “régions“: (1) septentrionale et partie
de la centrale, caractérisée par Leuciscus cephalus, Phorinus phoxinus,
Rutilus arcasi, Chondrostoma toxostoma, Ch. polylepis, Barbus meridio-
nalis, B. meridioncalis graellsi, B. barbus bocegei et Cobitis barbutula;
et (2} méridionale, caractérisée par L. cephalus pyrenaicus, L. alburnoides,
L. lemmingii, Phoxinellus hispanicus, Ch. polylepis willkommi, Ch. toxo-
stoma arrigonis, B. barbus sclateri, B. comiza et Valencia hispanica.
A propos de cette régionalisation on doit remarquer que les formes albur-
noides et lemmingi sont comprises par Rey (1952) dans le genre Leu-
ciscus. Cependant, dans d’autres travaux, le méme auteur (Rey, 1935,
1947) les classe, correctement & mon avis, dans le genre Rutilus.
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En étudiant la spéciation chez les Cyprinidae ibériques, A lmaca
(1976) a constaté que des barriéres géographiques ayant vraisemblablement
jouée un réle important dans I'isolement de ces Poissons divisant la Pé-
ninsule Ibérique en trois secteurs, ou sous-districts, plus homogeénes. (e
barriéres géographiques sont formées par les Monts Cantabriques e le
Systéme Ibérique, d’une part, et par le Systéme Tolédan, d’autrepart
{fig. 1). Cette division en secteurs ichthyogéographiques sera repris s
approfondie dans ce travail, ainsi que des problémes gqu’elle souléve.

MATERIEL ET METHODES

En ce gui concerne la nomenclature zoogéographique on suit de toul pés
Udvardy (1969). Les taxa “autochthones”. ou *indigénes® sont ceux que je coi
formés dans la Péninsule lbérigue. Les taxa “allochthones” se sont formés ailleurs,
mais leur dispersion naturelle les a menés jusqu'en Ibérie. Par “Cyprinidae bt
ques®, ou “de la Péninsule Ibérique*, on veut désigner V'ensemble des formes
autochthones et allochthones, ¢’est a dire, les espéces et les sous-espéces qui nont
pas été introduites en Ibérie par l'action de lhomme. Les mots “endémisme” ¢f
“endémique” sont employés, soit au niveau de la province, ou district, ibérigue, sit
au niveau des secteurs, ou sous-districts, reconnus dans ce travail. Le mot “forme*
désigne, indifféremment, les espéces et les sous-espéces. Enfin, on nomme “sectaurs’,
ou “sous-districts®, les divisions ichthyogéographiques reconnues dans la provine,
ou district, ibérique,

Au point de vue de la répartition des Cyprinidae ibérigues, je me base surls
travaux de Almaca (1965, 1967, 1971 et données non publiés), de PInstiuto
Forestal de Investigaciones y Experiencias (1952) et de Rey (1952). Les iormes
introduites dans I'Thérie, qui appartiennent aux genres Cyprinus, Carassius et Gobw,
ne sont pas considérées dans ce travail

En ce gui concerne la reconnaissance des secteurs, ou sous-disiriets, ichthyogio-
graphiques, j’'ai suivi la méthode décrite ci-dessous. On a cherché les basuns o
versants hydrographiques dont la diversité spécifique et sous-espécifique en Cymn-
nidae est la plus grande (tableau 1}, Ces bassins et versants sont également cenx
dont la surface est la plus grande, Le nombre de formes communes a chaque pare
de hassins et/ou versants a été retenu et, pour les bassins etfou versants étanten
contiguité géographique (pour que la distance influence au minimum 'affinité tax-
nomigue), on a caiculé les pourcentages du nombre de formes comrmunes par rapport
au nombre de formes du bassin ou versant ol la diversité est moindre (tableau 2.
Ces pourcentages peuvent étre considérés comme des indices d’affinité relative des
faunes de Cyprinidae enire bassins et/ou versants géographiquement contigus.

SECTEURS, OU SOUS-DISTRICTS, ICHTHYOGEOGRAPHIQUES DE LA
PENINSULE IBERIQUE

L’observation du tableau 2 montre que les pourcentages les plus elévés
(égaux ou supérieurs a 80%,) entre bassins et/ou versants étant en confi-
guité géographique (fig. 1), sont trouvés entre le bassin de I’Ebre et le
versant cantabrique, entre le bassin du Tage et ceux du Douro, du Sade
et du Jucar, entre le bassin du Douro et celui du Vouga, et entre le basin
du Guadalquivir et celui du Guadiana et le versant du Sud d’Espagne
Ceci permet de croire que, en ce qui concerne les faunes de Cyprinidae,
les secteurs ichthyogéographiques plus homogénes seront les suivant
(fig. 2):

(1) ebro-cantabrique (bassin de I'Ebre et versant cantabrique),

(2) central (bassins du Douro. Vouga, Tage, Sado et Jucar),

(3) méridicnal (bassins du Guadiana et du Guadalquivir et versant du
Sud d’Espagne).
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Cette division de I'Ibérie n’est pas trés différente de celle proposée par
Arévalo (1929). Les Cyprinodontidae n’étaient pourtant pas connus,
a cette époque-la, du bassin du Guadiana. En effet, la découverte de
Valencia hispanica dans la portion terminale de ce bassin est tout a fait
récente (Coelho et al, 1976).

Le probléme des bassins situés & la limite des secteurs doit étre consi-
déré ici. Ce sont les cas du bassin du Minho {(entre les secteurs ebro-
-cantabrique et central), du Sado, du Mira et du versant de I'Algarve
(entre les secteurs central et méridional) et du Jucar (entre les secteurs
ebro-cantabrique, central et méridional) (fig. 1).

Dans le bassin du Minho sont connues 4 formes de Cyprinidae: B. bar-
bus bocagei, L. cephalus cabede, R. arcast arcast et Ch. polylepis polylepis
(tableau 1). Ces 4 formes habitent également le bassin du Douro, tandis
que seules les 3 derniéres existent dans le versant cantabrique. Au point
de vue de la faune de Cyprinidae Yaffinité du Minho me semble plutét
avec le bassin du Douro.

En ce qui concerne les rapports entre le bassin du Sado et celui du Tage,
d’'une part, et le secteur méridional, de l'autre, il y a quelques points
4 considérer. Dans le bassin du Sado sont connues B. barbus bocagei,
L. cephalus pyrenaicus, R. arcasi arcasi, Ch. polylepis polylepis et Ch.
toxostoma toxostome (tableau 1). Les 4 premiéres habitent également
le Tage. Les petits fleuves du versant de I’Algarve et le Mira, qui voisinent
par le sud avec le bassin du Sado, sont habités par B. barbus sclateri,
L. cephalus pyrenaicus et des populations intermédiaires de R. arcasi-K.
lemmingi (Almaca, 1965, 1967). Seules 2 formes habitant le Sado, L.
cephalus pyrencicus et R. arcasi arcasi, eXistent aussi au Guadiana
(tableau 1). L’affinité entre le Tage et le Sado semble donc indéniable.
Cette affinité est d’aileurs basée sur des preuves paléogéographiques:
pendant le Miocéne ces deux fleuves convergalent dans un estuaire
commum. Ceci pourra expliquer pourquoi le systéme Tage-Sado, et non
seulement le Tage, coincide avec la limite de répartition géographique,
soit septentrionale, soit méridionale, de plusieurs formes de Cyprinicae.
C’est ainsi que B. barbus bocuagei et Ch. polylepis polylepis ont leur
frontiére méridionale dans le systéme Tage-Sado, tandis que ce méme
systéme représente la frontiére septentrionale de L. cephalus pyrenaicus.
Cecl pourra signifier que, au Miocéne, ces formes étaient déja différen-
ciées, leur passage d’un bassin & l'autre étant alors possible. Cette hypo-
thése n'est pas en contradiction avec 1’époque probable de formaiion de
B. barbus bocagei et Ch. polylepis polylepis — ces taxa ne serajent pas
formés avant la fin de I'Oligocéne (Almacga, 1976) — et de L. cephalus
pyrenaicus — qui ne serait pas formée avant le Pontien (Almaga, 1976).
En fait, la liaison entre les bassins du Tage et du Sado peut avoir persistée
. pendant une partie du Pliocéne (Carvalho, 1968).

La faune de Cyprinidae du Juecar est représentée par B. meridionalis
graellsi, B. barbus bocagei, R. arcasi arcasi, L. cephalus pyrengicus et Ch.
toxostoma arrigonis (tableau 1). Cette faune est partagée avec le bassin
du Tage et le bassin de V'Ebre, en ce qui concerne, respectivement, les 4
premiéres et les 3 premiéres formes {tableau 1). R. arcasi arcasi et L. ce-
phalus pyrenaicus sont communes avec le bassin du Guadiana et seule
cette derniére forme existe également dans le wersant du sud d'Espane.
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Tab. 1. Diversité spécifique et sous-espécifique en Cyprinidae des principaux bassing et

Espbce Bassin de Yersant Baassin du Bassin du
P I'Lbre cantabrique Douro Vouga

Tinca tinca (L., 1758) +
Barbtie meridionalis meridionalis
Riasso, 1826
EB. merudionalis graeliar
Steindachner, 18366
E. barbus bocagei Steindachner, 1866
B. barbus sclaieri Gunther, 18368
B. sissndachners Almaga, 1967
E. comiza Stemdachner, 1865
B. microcephalus Almaga, 1967
Phovinus phoxinuas (L., 1768}
Leuciscus cephaius cobeda
Risso, 1826 + -+ + +
L cephalus pyrenuicus
Gunther, 1862
Rutilus arcast arcast

++ + 4+
+

e
5

Steindachner, 1866 + + + +
R. arcast macrolepidolus
Stemdachner, 1866 + . %

B. lemmingi Steindachner, 1866
Tropidophoxinellus alburnoides

{Steindachner, 1866) +
Peewdophorinus hispanicus

{Steindachner, 1866)
Chondrostoma polylepis polylepis

Steindachner, 18656 +
C. polylepis wilikommi

Bteindachner, 1866
C. tozostoma torostoma (Vallot, 1836) + +
C. toxostema arrigonis

(Steindachper, 1366)
Nombre de formes 8 6 7

T
15_

=]

Dans le bassin de ’Ebre L. cephalus pyrengicus n’existe pas, étant rem-
placée par L. cephalus cabeda.

La comparaison des faunes de Cyprinidae des trois secteurs, ou sous-
-districts, reconnus dans le présent travail (tableau 3} montre que:

(1) une seule forme, R. arcasi arcasi, endémisme ibérique, est commune
aux trois secteurs;

(2) le secteur ebro-cantabrique ne présente que deux formes exclusives
— Ph. phorinus et B. meridionalis meridionalis — toutes les deux centro-
—CUTOPEENNES;

(3) en plus de R. arcasi arcasi, il y a six formes communes aux secteurs
ebro-cantabrique et central, dont trois — T. tinca, L. cephalus cabeda et
Ch. toxostoma toxostoma — sont centro-européenes et les trois autres —
B. meridionalis graellsi, B. barbus bacagei et Ch. polylepis polylepis —
sont des endémismes ibériques;

(4) il ¥y a deux formes endémiques du secteur central, I'une de répar-
tition occidentale littorale — R. arcasi macrolepidotus — et P'autre de
répartition méridionale — Ch. toxostoma arrigonis (bassin du Jucar);
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versants hydrographiques de la Péninsule Thérique

Basaun du Bassin du Bassin dn Bassin du Versant du Bassin du
Tage Sado Guadiana Guadalquivir  sud Q'Espagae Juesr
+
+ +
+ + =+
+ + =+
+ -+
+® + +
+
+ + + =+ + +
o + + s
+
+ -+ +
+ + b T
+
+ +
+ + +
.-i.
+

11 b 10 6 8 5

{5) la répartition actuelle des formes centro-européennes ne dépasse
pas le secteur central; le secteur méridional n’est habité que par des
endémismes ibériques;

(6) en plus de R. arcaesi ercasi, il y a dans le secteur méridional quatre
formes communes avec le secteur central — B. steindachneri, L. cephalus
pyrenaicus, R. lemmingi et Tr. alburnoides — et quatre formes endémiques
méridionales — B. barbus sclateri, B. microphalus, Pseud. hispanicus et
Ch. polylepis willkommi.

DISCUSSION

Pour établir cette division en secteurs on a attribuée la méme valeur
zoogéographique & toutes les formes de Cyprinidae ibériques, indépen-
damment de leur statut spécifique ou sous-espécifique. Ceci tient au fait
que je crois que le statut taxinomique de quelques Cyprinidae ibériques
devra étre révis¢. Il me parait que des formes telles que B. barbus bocagei
et B. barbus sclateri, Ch. polylepis polylepis et Ch. polylepis willkommi,
L. cephalus cabeda et L. cephalus pyrenaicus, dont la formation sera tres
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Tab, 3. Répartition des Cyprinidae ibériques par secteura

. Bectour Sacteur Bectour
Espéos shro-cantabrigue central méridional

R. arcast arcasi

B. meridianalis meridionalis
Ph. phorinuz

I tvneca

L. cephalus cabeda

Ch. torostoma loxostoma
RB. meridionaiis grasllss
B. barbus becages

Ch. polylepis polylepis
R. arcast matrolepidotus
Ch. tozedtnma arrigonis
B. ateinduchneri

L. cephalus pyrengicus
B lemmingi

Tr. alburnoides

B barbus sciateri

B. microcephalua

Paeud. hispanicus

Ch. polylepis willkommi

A

F1 bt |+ttt tttt+

LT L4+ ++++ttt4++ 1 0+
!

e A

ancienne (Almaca, 1976) et qui tout au moins au Portugal, ne pré-
sentent pas des populations infermédiaires (A lm aga, 1965, 1967), auront
éventuellement, leur statut sous-espécifique modifié lors d'une révision
au niveau ibérique. D’autre part, des formes felles que R. arcasi et K.
lemmingi, dont la formation sera récente (Almaca, 1976) et qui pré-
sentent des populations a caractéres intermeédiaires (Almaga, 1965), ne
justifieront leur statut spécifique. Mais, pour arriver 4 des conclusions
valables il faudra envisager ces exemples et encore d’autres d’'une forme
détailée et basée sur des échantillons de répartition géographique treés
large. Ceci ne vient que de commencer et seulement pour le genre Rutilus.

Quoi qu’il en soit, I'éventuel changement du statut taxinomique de quel-
ques unes des formes ibériques de Cyprinidae, ne modifiera pas la carac-
térisation des sous-districts ichthyogéographiques, celle-ci étant basée
sur les faits assez bien connus de la répartition géographique de ces
Poissons.

Puisque les barrieres géographiques limitant les secteurs ichthyogéogra-
phiques seront probablement effectives dans lisolement d’autres popu-
lations animales, notamment de petits Mammiféres, Reptiles et Amphi-
biens, il serait fort interéssant de chercher si, dans le cas de ces groupes,
on arriverait & des conclusions semblables.

RESUME

En se basant sur la répartition géographique des espéces et sous-espéces
de Cyprinidae de la Péninsule Toérigue, Yauteur y reconnait irois sous-
-districts, ou secteurs, ichthyogéographiques: (1) ebro-cantabrique, (2)
central et (3) méridional. Ces secteurs sont séparés par des barriéres
montagneuses ayant, vraisemblablement, jouée un rdle importani dans
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la spéciation des Cyprinidae ibériques. Ces barriéres sont constituées par
les Monts Cantabriques et le Systéme Iberique (entre les secteurs ebro-
-cantabrique et central) et par le Systéme Tolédan (entre les secteurs
central et méridional).

La comparaison entre les faunes de Cyprinidae de chacun des secteurs
est présentée. On constate que le nombre d’endémismes ibérigues s’aceroit
du secteurs ebro-cantabrique vers le méridional.
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RESULTS OF REEXAMINATION OF GYRODACTYLUS LUCIOPERCAE
ANP G. LONGIRADIX (GYRODACTYLIDAE: MONOGENOIDEA)

Raprv ERGENS
& Received April 5, 1977

Abstract: Sysfematic studies of 57 specimens of G. luciopercae Gussev, 1962
and 54 specimens of G. longiradixz Malmberg, 1957 from six fish species originating
from Czechoslovakia, Hungary and the USSR were carried out. This enabled the
author to supplement the original data on these two parasites and compare them
in detail. The shape of the hook proper of marginal hooks is regarded as a single
criterion for reliable and unambiguous differentiation of G. luciopercae and G. longi-
radix.

INTRODUCTION

In 1962, G ussev described a new species of the genus Gyrodactylus
Nordmann, 1832 — G. luciopercee from the fins of Stizostedion lucio-
perca (L.) caught from the Volga delta. The author noted that the new
species differed from very similar G. longiradix Malmberg, 1957 described
from skin and fins of Acerina cernua (L.) from Sweden lake Milaren
only in smaller total length of anchors and smaller length of their root,

Unfortunately, this differentiation of so closely related species as G.
luciopercae and G. longiradix does not seem to be guite reliable. They
may be easily mistaken, especially during common determinations carried
out, for example, in diagnestical laboratories. The results of our systematic
studies of a large number of G. luciopercae and G. longiradix supply
evidence of this fact. The present work was designed primarily to sup-
plement the original data by Gussev (1962) and Malmberg (1957)
and to compare these two species in terms of the present taxonomy of
Gyrodactylus species.

MATERIAL AND METHODS

Morphological and metrical studies of the hard parts of opisthaptor of G. luci-
opercae and G. longirediz were carried out using only fixed specimens (mounted
in glycerine jelly or ammoniumpicrate-giycerine mixture) deposited in the collections
of the Institute of Parasitology, Czechoslovak Academy of Sciences (legit author),
Zoological Instilute of the USSR Academy of Sciences, Leningrad (legit Gussev),
State University in Tomsk (legit Bocharova), the Urals Department of the Siberian
Scientific and Research Institute of Fish Industry in Sverdlovsk (legit Kashkovsky)
and Helminthological Laboratory of the USSR Academy of Sciences, Moscow (legit
Roytman). The parasites were obtained from the fins, skin and gills of Acerina
cernug, Stizostedion lucioperca, Stizostedion volgense {Gmelin), Perca fluviatilis L.,
Gobio gobio (L.) and Rutilug rutilus (L.) caught in various localities in Czechoslovakia,
Hungary and the USSR,

The observations were made with a phase-contrast microscope and illusirations
were prepared with the aid of a camera lucida, The technique of Ergens and
Lom {1970) and Gliser (1974 was used in measurements of the hard parts of the
opisthaptor. All measurements are in millimeters.
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RESULTS
G. luciopercae Gussev, 1962

Metrical values of hard parts of opisthaptor of all studied specimens,
including five syntypes, are given in Table 1. The range of metrical
variability is not yet definitive, since the measurements were based on
parasites occuring only in warm seasons {May—September). Consequently,
it may be supposed, with regard to the present knawledge of variability
of some Gyrodactylus species (Malmberg, 1970; Ergens, 1976), that
the values of the upper limit of metrical variability of G. luciopercae
are higher.

The shape of individual parts of the complex of anchors and marginal
hooks is illustrated in Fig. 1. The ratio of the length of root of anchors
and their total length is 1 : 2.5—2.9, of the length of root and shaft
1 : 1.6—2.1. The ventral bar has distinctly developed lateral processes,
and its membranous extension is more or less of triangular shape, The
dorsal bar is identical in its morphology with the dorsal bars of most
species belonging to the so-called “G. wageneri-complex” (Malmberg,
1957). The hook proper of marginal hooks is characterized by a massive
base designated by Gléser (1974) as “Krallenwurzel®, rather straight
shaft and very sharp point (terminology after Mizelle and Kritsky,
1967). If the length of “Krallenhaken” (after Glaser, 1974) or “blade”
{after Gussev, 1976) obtained by subtracting the lenght of base from
the total length of hook proper is designated as A, maximum width of
hook proper as B and its maximum length as C (see scheme in Fig, 2),
then A: B =1:12and B :C =1:12-14.

G. luciopercae has been hitherto recorded from fins, skin and gills of
four fish species belonging to Percidae, namely Stizostedion lucioperca,
S. wvolgense, Arerina cernua and Perca fluviatilis. Unfortunately, its
relation to these host species cannot be exactly specified due to the lack
of detailed information on the ecology of this parasite.

G, longiredicx Malmberg, 1957

Measurements of individual hard parts of opisthaptor of all studied
specimens are summarized in Table 2. Since these data are based on
specimens originating from both warm and cold seasons, the range of
metrical variability may be considered to be very close to a real one.

The shape of individual hard parts of opisthaptor is shown in Fig. 3.
The ratio of length of root of anchors and their total length is 1 : 2.3—2.6,
length of root and shaft 1 : 1.5—1.8. The membranous extension in shape
of isosceles to equilateral triangle is attached to posterior margin of the
ventral bar which possesses distinctly developed lateral processes. The
dorsal bar is identical in its morphology with the dorsal bar of G. lucio-
percae. The hook proper of marginal hooks is characterized by an elon-
gated base and relatively short shaft forming a regular arch and ending
in a long, sharppoint A:B=1:13-15andB:C=1:1-1.1

G. longiradiz was recorded not only from Acerina cernua, but also from
Perca fluviatilis, Gobio gobio and Rutilus rutilus. Since the records from
G. gobio and R. rutilus were only occasional, I consider these two fish
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Tab 3 Length ratio of root and other parta of anchors of @ luciopercae Gussev, 1962
snd  longiradiz Malberg, 1967

@, luciopercae G, longiradic
length of root 1 1
tctal length of anchors 26-29 2.3—2.6
length of root 1 1
lengtd of shaft 1.6—2.1 1.5—-1.8
length of root 1 1
length of point 1.0—-1.3 0.9—1.0

species to serve as occasional hosts of G. longiradiz. I assume that even
the specification of its relation to Perca fluviatilis would be premature
at the present situation.

Comparison of G. luctoperca and G. longiradix

From Tables 1 and 2 it may be seen that maximum measurements of
individual hard parts of opisthaptor of G. luciopercae are either almost
identical or even greater than minimum measurements of hard parts of
opisthaptor of G. longiradix. This fact gives direet evidence for the
statement mentioned in the Introduction that G use v's differentiation of
G. luciopercae from G. longiradix (based on the differences in total length
of anchors and length of root) cannot be regarded as reliable.

A comparison of the morphology of individual hard parts of opisthaptor
in G. longiradix and G. luciopercae revealed the following:

a) Differences hetween G. luciopercae and G. longiradix in the shape of
anchors related to the angle between shaft and root of anchors, to the
shape of root proper and partly its length appear markediy only when
a large number of specimens or specimens of different size are compared.
The values expressing the ratio between length of root and length of
other parts of anchors are practically the same in both species (Table 3).
b} The shape of ventral and dorsal bar is identical in these parasites.

¢) Differences between G. luciopercae and G. longiradir in the shape of
marginal hooks are guite explicit and they are due particularly to dif-
ferent size of individual parts of the hook proper. This follows irom
Fig. 4 and the above-mentioned ratios A : B and B : C. The ratios between
the length of base and total length of hook proper, as well as between
total length of hook proper and length of handle of marginal hooks
regarded by Glidser (1974) as criteria of taxonomic importance, are
not applicable for separation of G. luciopercae and G. londiradix.

CONCLUSION

The results of my studies of G. luciopercae and G. longiradix indicate
that these parasites are very closely related and may be successfully

distinguished only on the basis of the shape of the hook proper of mar-
ginal hooks.
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THE COLEOPTERA IN NESTS OF PASSER DOMESTICUS IN CZECHOSLOVAKIA
Mican JURTK and Zpyvdzx SUSTEK

Received July 13, 1976

Abstract: The beetle fauna of nests of Passer domesticus (Linnaeus, 1758) is
studied and a rewiev of found species is given. Thirty tree species occurred in the
studied nests, twenty five of which were found in bird nests at first in general and
eleven species at first in the nests of P. domesticus. Four trophical groups of beetles
in the studied nests are distinguished (necrophage, carnivores, mycetophages and
pantophages). The annual dynamics of the beetles and their trophical groups are
put into relations to different groups of studied nests (winter nests, nests under
construction, mests with avian eggs, nests with nestlings, nest abhandoned by the
young and nests prepared for wintering).

While pursuing the Research Project concerned with the flea (Siphona-
ptera) of avian nests, over 1965—70, we were collecting also the materials
of other groups of animals found living in the studied nest (Jurik, 1867,
1974).

The results of study revealed the representatives of Coleoptera occu-
pying a significant portion in the material. To our knowledge, this group
of insects has not so far been investigated on a more extensive material
from Central Europe; the data from the Scandinavian Peninsula being
the only available (Nordberg, 1938). The various contributions and
data, smaller in extent, reported so far in the literature from the whole
world have been reviewed by Hicks (1962).

The aim proper was fo trace the composition of Coleopteran fauna in
the avian nests of Central Eurcpe and derive their relations to nests of
individual bird species and to animals living in these nests, to the Siphona-
ptera in particular. In this paper an evaluation has been made of the
Colecptera as found in the nests of Passer domesticus (Linneus, 1758).
The reasons for assesing nest of P. domesticus first were seen, on the
one hand, in the fact that they were occupying the largest portion of the
studied material, and on the other hand, because a large number of nests
were available from one type of the boxes observed in a single locality
the whole year throughout. It is intended to utilize results of the present
treatment as a model for subsequent studies of the coleopteran fauna
in nests of the other birds’ species. Publication of the results will follow
in succession.

METHODS
The methods of collecting, recording, treating, and preserving the material from

avian nests have been described in detail in earlier papers (Jurik, 1967, 1869, 1874).
The determination of coleopteran fauna was based primarily on the following
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papers; Reitter (1909, 1911), Gangelbauer (1894—1904), Freude, Harde
Lohse (1964—74). The ecological and faunistic data were drawn from papers by
following authors: Roubal (1930-33), Nordberg (1936). Borchert (185
Hicks (1962), and from others cited in References.

The evaluations of beetle occurrence invoived the use of two indices, the index
of occurrence (10 — the number of detected beetles to the number of studied nesls
and the index of infestation intensity (IIV = the number of detected beetles to the
number of posilive nests), both suggested by I1off (1949).

The composition of coleopteran fauma in the nests and its relation to the nests
were studied using adult beetles as a basis. The material consisted of a large number
of species some of which represented by individuals only but closely related in
ecological respects. This explains why, in certain instances, the study of relatiom
of the beetles to nests was approached from the level of familles, or from tha
of trophic groups, where the studied relations tended to become more apparent,

The material collected in the Zoological garden of Brno — Bystre, has been
evaluated as a separate item in this paper, for the collection consists of a Jarg
number of nests from one tvpe of boxes and a single year (1965).

MATERIAL

From among the nests of P. domesticus examined by us, 173 in number, a totl
of 94 were found positive to the occurrence of beetles. In these nests, altogether
1142 beetle individuals could be detected belonging to 12 families and 33 species
In the findings, 3 coleopterous species were dominant (Nos. 1, 9, 13; Tab. 1), T sub-
dominant (Nos. 7, 8 11, 21, 28, 20, 32; Tab. 1}, 2 influent (Nos 10 and 14; Tab. 1)
and 21 species were receding (Nos. 2, 3, 4, 5, 6, 12, 15, 16, 17, 18, 19, 20, 22, 23, 24, 2,
26, 27, 30, 31, 33; Tab. 1). When judged by the frequency of occurrence, Anthrenus
pimpinelae Fabricius, 1775 was an accessory species, all the others were accidentl
(Tab. 1).

Individual coleopterous families were found represenied in the following orden
Dermestidae (451 individuals, 3 species), Histeridae (342 individuals, 2 species), Si-
phylinidae {207 individuals, 6 species), Piinidae (50 individuals, 2 species). Lathkn-
diidae (49 individuals, 7 species), Scarabaeidae (20 individuals, 1 species), Cryptopha-
gidae (11 individuals, 5 species), Tenebrionidae (7 individuals. 2 species), Cocecinellidae
(2 individuals, 2 species), Catopidae (1 individual. 1 species), Ptiliidae (1 individual
1 species), and Mycetophagidae (1 individual, 1 species).

Comparing the material collected in Bystre 1965, to those obtained from the othe
Czechoslovakian localities, Brno, Bratislava, Zvolen. distinet differences could be
traced in the composition of species only for Microglotte pulla Gyllenhal, 1827 and
A. pimpinelae. In the Bystrc material. M. pulle was represented by 121 individuals
while in those from the other localities by 2 individuals only; A. pimpinelae wa
represenied in Bystre by 101 individuals, while in the materials from all othe
localities a total of 330 individuals were detected. Less significant differences in the
composition of species as found in the Bystre material of 1963 and in those collectsd
on all other loealities could be traced also in the represeniations of the recedim
and influent species of Coleoptera. The index of affinity, caleculated after Jaccard,
hetweoen the Bwstre and the other materials indicated 455 per cent; the index of
dominance identity, as suggested by Renkonen, was 44,4 per cent. This differenc:
may be explained as due to the fact that the Bystre material covered nests collecied
over a whole-year period, in contrast to the latter in which the greater part of nest
were those collected in the course of March in the Botanical Gardens affiliated
to the Comenius University, Bratislava, at the i{ime when the necrophages (A. pimp-
nelae) reached their spring maximum of occurrence and the carnivores representa
in numbers (M. pulls and Gnathoncus buyssoni Auzat, 1917) did not yet occur in the
nests (see subsequent chapters). Moreover, the different type of boxes from whic
nests in the Bratislava were removed doubtless plaved a role of iis own, too [se
Jurik, 1974).

A comparison of our findings to the data reported in available literature revesls
that the coleopterous species detected in the nests of P. domesticus numbered %
(Nos. 2,4, 5,6, 7,8 8, 10, 12, 14. 15, 16, 17, 19, 20, 23, 24, 25, 26, 27. 28, 30, 31, 32, 3%
Tab. 1) and that 11 species were found in avian nests for the first time (Nos. 2, 4, §,
16, 17, 20, 25, 26, 27, 30, 32; Tab. 1). The newly detected species for nests of P. do-
mesticus except Nos. 6, 7, 8, 9, 14 and 30, were represented by individuals only and
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showed low frequencies of occurrence (Tab, 1): therefore, considered from the
taunistic point of view, their occurrence was to be taken as accidental. The number
of these new findings was dependent upon the amount of nests included in the study.
This very circumstance and the fact that earlier authors did not include such
abundant material of avian nests in their observations — for instance Nordberg
(1936) examined a total of 412 nests belonging to 58 bird species, in which only six
were constructed by P. domesticus — may acount for the surprisingly high number
of coleopterous species detected as new in the studied nests as a whole and in those
of P. domesticus in particular. This statement is supported also by the finding that
many of species whose occurrence was confirmed for the first time by us in nests of
P. domesticus had been detected before by Nordberg himself in nests of other
bird species, in such nests the types of which were identical, or similar, to those
constructed by P. domesticus.

Tab. 2. Review of trophic group representations

No. of No. of No.of Domi- Freguen-
Trophie group positive B i indivi- nance, cy, v 10
nests FDEe duals in %, in %,

Carnivores 50 10 661 48.26 28.90 11.02 3.19

Necrophages 48 [ 472 41.36 27.71 9.84 2.73

Mycetophages 22 10 61 65.33 13.31 2.560 0.36

Pantophages 16 3 o8 5.07 9.28 3.62 0,33
RESULTS

Trophic relations of the coleoptera detected
in nests

The coleopterous species detected in the studied nests could be classed
with the following trophic groups: carnivores (48.25Y%;), necrophages
(41.35 V), mycetophages (5.33 %), and pantophages (5.07 %, (see Tab. 2).

The carnivores were represented by families: Histeridae (342 indi-
viduals, 2 species), Staphylinidae (207 individuals, 6 species), and Cocci-
nellidae (2 individuals, 2 species). The proportion of individuals and
species each point to trophic linkages of Histeridae and Staphylinidae
to the nest, whereas Coccinellidae are to be considered accidental nest
dwellers, either detected species being an aphidiphage (Hodek, 1973).
Comparing tightness of the linkage in individual species of the Histeridae
and Staphylinidae representatives to the nest (Tab. 1), we can see that the
former were linked much more closely than the latter in their trophic
requirements. Among the Histeridae there was but a single carnivorous
species to be classed as ubiquitous in the nests of P. domesticus — Carci-
nops pumilio (Erichson, 1834). It is a cosmopolite, highly versatile in
ecological respects, but rare in occurrence. Among the Staphylidae, three
such species were detected, viz.; Phyllodrepa floralis (Paykull, 1789) which,
on the one hand, lives on flowers where it catches insects and, as reported
in the literature, also feeds on pollen; on the other hand, it may thrive
in the litter; Xantholinus linearis (Oliver, 1794) an abundant species of
the soil entomofauna; and Aleochara sparsa Herr, 1838 whose larvae are
parasitic to those of Diptera and the presence and development of which
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Diagram 1 — IIV and IO of trophic groups of Coleoptera depending on the presence

of other animals in the nests of P. domesticus,

A — nests with various Arthropods (Chilopoda, Diplopoda, Oniscoidea etc) and with
Maollusca

AS — nests with various Arthropods and with Siphonaptera

AA — nests with various Arthropods and with Acarina

AAS — nests with various Arthropods and with Acarina and Siphonaptera

in the bird nest is accounted for by the presence of dipterous larvae
in the same.

From the results of a quantitative analysis of the studied material and
in compilance with available literary data it may be concluded that the
coleopterous species Nos. 1, 7, and 9 are typical, in abundance occurring
representatives that are fully linked fo the nest in the trophic and
developmental respects. The species designated as Nos. 8 and 10 here are
trophic-bound to the nest, too, but capable of developing beyond it as
well; in the nests of P. domesticus they make use of their convenient
environment only. The species labelled Nos. 2, 5, 8, 27, 28 are quite
aceidental nest dwellers; therein, they may find a source of food, but the
nest as such is no ecological niche for them to occupy. Dependence of the
occurrence of carnivora on the presence of other animals in a nest is
shown in Diagram 1, where it is evident that the occurrence of carnivores
is in derect proportion to the wvaried structure and abundance of the
other animal groups established in studied nests.

A marked difference could be traced between the representatives of
Histeridae and Staphylinidae, in their respective preferences to different
animal groups as prey; the latter occurred mostly in nests characterized
by the presence of Acarina and other Arthropoda (Diagram 1), while the
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former were more frequent in those distinguished by the presence of
Siphonaptera and their larvae (Diagram 1). An explanation of the above
difference is to be seen primarily in the predator-size to prey-size pro-
portion {Tichomirova, 1973). Thus, for instance G. buyssoni is equip-
ped with much larger and more robust biting mouth parts (mandibles)
than are the detected species of Staphylinidae for which the small-size
mites living in nests are a more easily accessible prey than flea larvae
or adults. In nests avoid of Arthropoda no carnivores occurred. Indeed,
the above explanation may be objected to, claiming that a compefition
between the two families might be involved.

The necrophages detected in the studied nest were represented
by families: Dermestidae (451 individuals, 3 species), Scarabaeidae (20
individuals, 1 species), and Catopidae (1 individual, 1 species).

An evaluation of the function of necrophages in nests presents special
difficulties. What can be stated with certainly is trophic dependence of
the larvae of Dermestidae on the nest. for these are almost exclusively
necrophages and the nests offer sufficient amounts of substances of animal
origin for them to live on. The same holds, in all probability, for the
larvae and adults of Troxr scaber (Linnaeus, 1767), and for Calops sp. as
well. On the other hand, a straightforward linkage, whether trophic or
developmental, to the nest is far from being so invariable in adults of
Dermestidae, for these are found occurring abundantly in the open, on
flowers. As reported in the literature, they are partly phytophagous.
Even if phytophagy can hardly be ruled out in these species (Riisch-
kamp in Sorauer, 1932; Vasilijev et al, 1973), attention is to
be drawn to the fact that, if these beetles were largely phytophagous
(polinovores), they would have of necessity and a long time ago become
the object of interest on the part of applied entomology, due to their
huge abundance in nature. Putting the thing the other way round, it may
be that behaviour of the beetles while on flowers assumes the character
of, or also of, ravagers (predators), which is supported by the observed
eating of caterpillars of certain butterflies by adults of the genus Der-
mestes (Miller, 1958).

Fraom the fact that the adults of Dermestidae were found, in our nests,
to occur at regular intervals in all instances may be concluded that either
newly hatched generations (immature A. pimpinelae were occurred, too),
or egg-laying females were involved. The regularity of these intervals
was in suport of the aforesaid, too (see subsequent chapter).

On the basis of (a) our guantitative analysis of the material, (b) the
literary data available, and {¢) the above considerations it may be con-
cluded that T. scaeber is a species which features trophic linkage to the
nest, develops in the same, but is capable of surviving beyond the nest,
too. The species Dermestes lardarius Linnaeus, 1758 and A. pimpinelae
have trophic linkages to the nest during the larval stage of development,
but this stage may occur also beyond the nest, in a convenient substrate.
The stay of adults of these species in nests is confined only to the period
of wintering, the interval following their hatching, and the time of egg
laying. To these species, also Megatoma undate (Linnaeus, 1758 may,
presumably, be added. Moreover, the development of species of the genus
Catops may occur in the nest, too; despite the several findings of repre-
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sentatives of this genus in avian nests, these are no convenient ecological
niche for them. Dependence of the occurrence of necrophages on the
presence of other animal species detected in our nests is to be seen in the
amount of accumulated animal biomass rather than in a systematic
structure of the fauna present in the nests of P. domesticus (Diagram 1)

The panthophages were found represented by following families:
Ptinidae (50 individuals, 2 species), Tenebrionidae (7 individuals. 2 spe-
cies), and Ptiliidae (1 individual, 1 species). The species Ptinus fur (Lin-
naeus, 1758), Ptinus raptor (Fabricius. 1775) and Tenebrio molitor (Lin-
naeus, 1758) may be characterized as trophically bound to the nest
developing in the nest, but capable of developing beyond it, too. The
species Acrotrichis intermedia (Gillmeister, 1845) and Cylindronotus aeneus
(Scopoli, 1763) may be considered ubiquitous; the former living in rotting
plant residues, manure, and similar environments, while the latter under
the bark of dead trees.

The mycetophages were represented in the studied nests by
families: Lathridiidae (49 individuals, 7 species), Cryptophagidae (11 ind-
viduals, 5 species}, and Mycetophagidae (I individual, I speciesj. Judging
by the quantitative representations, the species Cryptophagus distinguen-
dus Sturm, 1845, Eriemus minutus {Linnaeus, 1768) and Corticaria longi
callis (Zetterstein, 1838) appear to he bound to the nest in trophic respect.
From the aspect of the trophic relationships it is necessary to conside
this groups to be a whole in spite of the great diversity of its specie.
The occurrence of mycetophages, irrespective of their systematic clas-
sification, is in correlation to the moister periods of the year and thws
to the development of moulds associated with it in the Bystrc bols
(Jurik, 1967). In addition, mycetophages occurred in heavily soiled
nests which the young had already abandoned (see subsequent chapters).
From the results of observations may be concluded that Mycetophagidae
are a group commonly developing beyond nests of birds; nevertheles,
during the spells of weather characterized by a higher humidity or when
the nest has got moist, they find a source of food therein.

Thedynamics of occurrence of the Coleoptera
detected in nests (boxes) in Bystre, 1965

(Diagrams 2, 3; Tab. 3)

Histeridae (. buyssoni) appeared in the nests gquite suddenly and
in large amounts in May, and they maintained the same level of occuw-
rence also in June. In July a slight drop in their occurrence was observed
while in August a strong decrease was recorded to revert again to me
derate rising during September (second generation in all probability)
when it also terminated. In the same month, September, the other specss
— C. pumilio — appeared in the nests; the high values obtained for [O and
HV are evidence of its high representations in a large number of nests

Catopidae were represented by a single individual; this appearedin
June.

Staphylinidae {the species designated Nos. 5—10) were detected in the
studied nests in small numbers (Philonthus fuscus Gravenhorst, 1802
beginning the month of March, and during April their occurrenc
remained at the same level (Atheta angusticollis {Thomson, 1856], M

262



Tab. 3. Review of coleopterous species in neats of P. domesticus,
collected in Bystre; quoted for individual months of 1985

Month
Spevion S s Sum
E B o s B
-] A - -] & £ =1 . e =
2 2 2 4 38 ¢ 3 %3 8 5 &
7, buyssont 8 8 o566 9 20 266
C. quatuordectm-
siriaia I 1
Catops sp. 1 1
F. floralis 1 1
X, linearis 1 1
P, fuscus & 7 2 (] 20
A. angusticollia 2 12 21 3 38
M. pulla 2 18 85 6 121
A. pimpinelae 1 39 1 44 3 1 12 101
D. lardarius 1 1 4 1 2 8
C. distinguendus 6 3]
C. dentatua 1 1
C. dorsalis 1 1
A, nigriveniris 1 1
Atomaria sp. 1 1
L. angusticollis 1 1
L. eonatrictus L I3
E. minutus 16 1 4 1 1 23
C. filiformes 2 2
. ruficollis 2 2
C. gibbosa 1 1
C. logicollia ! 6 2 6 14
P, fur 1 1 & 16 24
P. raptor 13 13
T. molitor 1 4 5
C. aeneua 1 1
T. scaber 1 8 4 13

6568

pulla). A trend to rising was observed in May (M. pulla, P. floralis).
A peak occurrence was recorded during June, when M. pulla culminated
and A. angusticollis tended to increasing in numbers, and when the other,
little represented species occurred, too. In the course of July, the occur-
rence of Staphylinidae as a whole showed a downward trend, but slight
risings were observed in the representations of A. angusticollis and P.
fuscus. A steep decrease occurred in August, when only P. fuscus could
be detected. Another, moderate in essence, increase did not occur until
in September {new generation), and the occurrence of Staphylinidae also
terminated in the same month. The high values calculated for 10 and IIV
brought evidence of the numerous representation of Staphylinidae in
a large number of nests.

Dermestidae were detected to occur in large numbers in the studied
nests during the winter season already, in January and February (A, pim-
pinelae). However, their cccurrence was found limited to a small number
of the nests (Diagrams 2 and 3). A first maximum of occurrence was
recorded in February, a steep decrease took place in March, and in April

263



s

ABGDEFQU I

54

o
il

Diagram 2 — II'V of Cooleoptera in the nests of P. domesticus in Bystre. A — Histeridae,
B — Staphylinidae, € — Dermestidae, D — Pinidae, E — Lathridiidae, E — 3cara-
baeidae, G — Cryptophagidae, H — Tenebrionidae, I — Catopidae

there was but a single individual of D. lardarius in entire collection.
A second maximum of occurrence of A. pimpinelae, and thus of Der-
mestidae as such, was observed in May. while in June there came ancther
strong drop with either species. In July D. larderius bein confined to
a single nest attained an indistinct maximum of ils occurrence, while
A. pimpinelae was completely missing. In August, too, the presence of
either species in the studied nests was quite slight. In September the
occurrence of A. pimpinelge tended to increase, while that of D. lardarius
was maintained low. Termination of the occurrence of Dermestidae also
fell to the same month.

Cryptophagidae appeared in the nests for the first time in May and
June, but the number of representatives was very low. Their complete
disappearance occurred during the month of July, whereas in larger
amounths they did not appear until in August when a maximum was
recorded followed by complete termination of their occurrence.

Lathridiidae were present in the nests also during the winter season

- : E‘!m__,__rm. s
! m y 1

r I Il Vil

Diagram 3 — IO of Coleoptera 11 the nests of P. domesticus in Bystre. A — Histeridae
B — Staphylinidae, ¢ — Dermestidae, D — Ptinidae, E — Lathridiidae, F — Scare-
baeidae, G — Cryptophagidae, H — Tenebrionidae, I ~— Catopidae
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{(January); the relatively large difference between the 10 and IIV values
for this month suggested concentration of their occurrence in a low
number of nests. No individuals were detected during February, while
in March the occurrence maintained low values and these did not turn
to rising until in April but with their presence confined to a single nest
only, as indicated by the respective IO and IIV values {Diagrams 2 and 3).
During subsequent months the occurrence continued to maintain a low
level until September, when some increase took place.

Ptinidae were found in the nests during March and April, and their
amounts were small. Thereafier, they did not appear until in August and
September, when a maximum of occurrence was recorded at rather high
IO and IIV values (Diagrams 2 and 3).

Tenebrionidae appeared in the studied nest in June, July, and August,
when their occurrence also attained an indistinct culmination. The dif-
ference in the 10 and IIV values was indicative of their accumulation
in a small number of nests (Diagrams 2 and 3).

Scarabaeidae appeared in the nesis for the first time in July and
attained a maximum of occurrence in August. In the course of September
their occurrence tended to decrease slightly and terminated with
expiration of the same.

The dynamics of ocecurrence of the coleopterous
trophiec groups in nests in Bystre, 1965
(Diagram 4)

The carnivoeres (Histeridae and Staphylinidae) commenced ap-
pearing in the Bystrc nests in March, and until April their numbers
were kept low. At that time there was a rather large difference between
the I0 and IIV values, which was suggestive of an irregularity in their
occurrence. During the same months the carnivores were represented
by Staphylinidae only. In the subsequent three months a steep rise in
occurrence was recorded for each carnivorous family and a maximum
was attained in June. The calculated IO and IIV values were high and
approximated one another very closely. which peointed to a numerous
and frequent occurrence of the carnivores in nests. During August the
numbers of carnivores tended to decrease sirongly, and they commenced
rising again in September. when the new generation of beetles came
into being. Both these families displayed identical patterns in their
dynamics of occurrence, the representatives of Histeridae appearing in
the nests two months later than those of Staphylinidae. As a whole, the
carnivores displayed two peaks of occurrence: one was recorded in June
and attained very high values, the other appeared in September and was
low {the new generation).

The necrophages (Dermestidae, Scarabaeidas, and Catopidae) ap-
peared in the nests as early as in January. first maximum being attained
in February. In the subsequent period their occurrence maintained a low
level, and another increase did not take place in May. In June they showed
a steep decline in numbers, and a rising trend was resumed in July
through August, when a third maximum was attained. In Steptember
the occurence of necrophages tended to decrease slightly and finally
terminated.
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Formation of the curve to show the necrophage occurrence dynamics
was due mainly to the family Dermestidae, and among these to A. pim-
pinelee in particular. Over the period covering June through September
the necrophages occurrence dynamics was affected, in addition, by the
presence of T. scaber and D. lardarius. In its course the necrophage occur-
rence dynamics curve revealed three distinct peaks falling, in succession,
to February, May, and August. The 1O and ITV values found for peak
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Diagram 4 — IIV and IO of trophic groups of Coleoptera in the individual groups
of nests. K — carnivores, N — necrophages, M — mycetophages, P — polyphages

intervals were high, but the differences between them were larger than
those obtained for the ecarnivores. This is an indication of a numerous
vet less frequent and regular occurrence in studied nests and of a looser
linkage of necrophages to the same,

The mycetophages (covering Lathridiidae and Cryptophagidae)
were present in the nests in January already, when the first maximum
of occurrence was attained (Lathridiidae). In February the nests were
completely void of them, in March there were but very low numbers
of them present, while in April a second maximum of their occurrence
could be recorded. Thereafter, the mycetophages resumed another steep
decrease in their numbers. Qver the pericd from June through September
there was gradual increassing with culmination, ind ultimately termi-
nation. in the latter month. Over the former half of the year's period
the dynamies of mycetophage occurrence was influenced solely by that
of Lathridiidae, whereas during the latter half also the dynamies of
Cryptophagidae was involved. Concerning the IO and IIV values. rather
great differences were evident between them in all of the above periods,
pointing to the fact that the mycetophages found convenient conditions
only in a portion of the nests included in the examination.

The pantophages (covering Ptinidae and Tenebrionidae) appeared
in the nests in March. and their complete absence was observed in May.
Over the period from March through July the occurrence of polyphages
indicated very low values. A rising trend was recorded in August, and
a maximum was attained in September when the occurrence also ter-
minated. Great differences between the IO and IIV values were found
for the March — through — July period, while in August and September
the differences tended to become level. This trend suggests relatively
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Tab. 4. Review of coleopterous species in individual groups of nests of P. domesticus
(Byatre, 1085)

Groupe of nests

Neats

Species Nesta Nests
under

Neoats Nasta
undar

with with sbandao-

Winter con- : prepar. Sum
nests struo- gyian Hodh: nad by for win-
tion g lhings  the young tering

@, buyssoni 106 1] 81 12 258
C. guatuordecimstriata 1 1
Cutops sp. 1 1
P, floralis 1 1
X, lincaria 1 1
P, fuscus B 15 20
A, angusiicollis 2 13 20 3 38
M. pulla 28 85 8 121
D, lardarius 1 8 9
A. pimpinelae 41 4 36 19 1 101
C. distinguendus 6 8
C. dentatus 1 1
C. dorsalis 1 1
A, migriventris i 1
Atomaria sp. 1 1
L. angusticollia -1 1
L. constrictus 1 1
E. minutua 16 1 4 2 23
Q. filiformis 2 2
Q. rufiicollze 2 2
Q. qibboga 1 1
C. longueollia 6 2 6 12
P, fur 1 1 13 9 24
P, raptor 13 13
T, molitor 1 4 [
(. aeneus : 1 1
7. scaber 1 8 4 13
658

regular representations of polyphages in the nests during the latter two
months. Ptinidae occurred in the nests during the spring (March, April)
and summer (August, September} seasuns; Tenebrionidae were present
during the May-through-August interval.

The occurrence of Coeloptera in nest of
P. domesticus related to its nidobiology

(Tab. 4; Diagram 5)

A total of six groups of nests can be distinguished in the studied nest material:
winter nests (January, February, March); nests under construction (March, April);
nests with avian eggs (April, May, June, July); nest with nestlings (May, June, July);
nests abandoned by young birds (May, June, July, August, September); and nest to
be used in the winter season (September) (Jurik, 18967). There are appreciable
differences among the groups of nests concerning moisture content, accumulation
and condition of organic matter, and presence of other animal groups. In the occur-
rence of coleopterous species under the different nest groups of P. domesticus there
are agencies which become operative, mainly: trophic relations, seasonal dynamics
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of the occurrence of individual coleopterous species, and various, in general ecological
linkages. The time overlapping of individual nest groups together with the use
of the knowledge gathered on seasonal dynamics and ecology of Colecptera provide
for a deeper analysis of their relations to nesfs. The following chapter has therefore
been conceived as an attempt at making a synthesis of the coleopterological and
nidibiological knowledge.

The carnivorous species began to appear in nests under con-
struction (the difference between 10 and IIV values was large). In nests
with avian eggs a steep rise in the number of carnivores occurred (species
Nos. 1, 5, 8, 9) with values of IO and IIV almost level, which evidenced
regularity in their occurrence and a strong linkage to nests with avian
eggs. A closer examination reveals that concentration of the occurrence
of carnivorous species in nests with avian eggs fell to May and June,
maximum being altained in the latter month. In April their occurrence
recorded very low levels, and in July the numbers were lower than those
established for either May or June. In nests with young birds the occur-
rence of carnivores showed a moderate rising, the IO and IIV wvalues
became completely level. It appears that M. pulla was more tightly bound
to nests inhabited by the young, while the linkage of G. buyssoni was
more tight those coniaining eggs (Tab. 4). In the group of nests already
abandoned by young birds an apreciable reduction in the numbers of
carnivorous species was observed, the difference between I0 and IIV
values tended to become larger. From the time overlapping of nests
abandoned by the young with those containing avian eggs, and with the
ones inhabited by young birds, further from behaviours of the I0 and
IIV values, and finally from the seasonal dynamics of oceurrence it may
be concluded that the carnivorous species tended, at the time of their
maximum occurrence, to concentrate in nests with avian eggs or in those
inhabited by the young, whereas in the nests already abondoned by young
birds the trend was to retreating. It is further concluded from the above
[indings that the nests harbouring either avian eggs or young birds did
offer, in all probability. more favourable conditions of existence to the
carnivorous species, such conditions that were given, on the one hand
by the intensive supply of organic materials and thust the more convenient
environment for the other animals and on the other hand, hy the presence
of the birds alone, and of their parasites as well. In nests to be used
during the winter season, further decreasing in the numbers of carnivores
could be observed, which was consistent in full with the pattern of their
occurrence dynamics.

The occurrence of necrophages was established for winter nests
already, when the first maximum was recorded. The great difference
between 10 and IIV values indicates that the occurrence of necrophages
was limited to a small number of nests. In the nests under construction
and in those with avian eggs, necrophages occurred as individuals. The
other maximum of their occurrence appeared in the nests with young
birds, bul it concentrated to a single nest (see respective 10 and IIV
values). The nests abondoned by the young revealed a steep drop in the
numbers of necrophages; despite that, their occurrence maintained higher
levels than were those established either for nests under construction
or for the ones with avian eggs. In the nests to be used during the winter
geason only individual necrophages were detected. The distribution of
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Diagram 5 — IIV and IO of trophie groups of Coleoptera in the nests of P. domesticus
and the chronological overlap of annual dyvnamic of Coleoptera and of individual
groups of nests K - carnivores, N — necrophages, M — mycetophages, P — poly-
phages, W. N. — winter nests. 1J. N — nest under consiruction, E. N. nests with eggs,
N. Y. — nest with nestlings, L. N nests abandoned by birds, N. P. W. — nest prepared
to ba used 1n winter.

necrophages over the above groups of nests during the year’s period was
roughly consistent to the dynamics of their occurrence. The concentration
to a single nest at the time of the other maximum does not allow to
analyse their relations to individual nest groups, for at that time the
groups were overlapping. The distribution of necrophages during the
September maximum to nests already abandoned by young birds and
to those to be used in winter points to their tighter linkages to the former
type of nests. But it seems that the factual reason was developmental
continuity of the necrophages. which due to reconstruction of the nests
being prepared for the winter season, was inferfered with.

The occurrence of mycetophages could be confirmed for winter
nests already, when a maximum was attained, but the range of findings
was limited te a small number of nests. In the nests under construction
the findings of mycetophages consisted of individuals only; in subsequent
nest groups the occurrence of mycetophages tended to rise gradually
and maximal numbers were recorded in abandoned nests, with which
it also came to an end. A comparisoin of the occurence of mycetophages
as traced in individual nest groups with the dynamics of occurrence
indicates the nests being prepared for the winter season as unsuitable
for this coleopterous species, owing to reconstruction of the nests; for
in September, when the autumnal maximum is attained, their occurrence
concentrates to abandoned nests which, with regard to time, are overlap-
ping with those under preparation for the winter use.

The occurrence of polyphages was detected in winter nests, in
these under construction, and with avian eggs. No polyphage occurred
in the group of nests with young birds, and a culmination was recorded
in those already abandoned by young birds. Subsequently, in nests under
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preparation for the winter use, the occurrence of polyphages tended to
decrease slightly and terminated. Throughout the time under observation
there were relatively large differences beiween IO and IIV values, and
their occurrence was in full agreement with the dynamyes of polyphage
accurrence over the year’s period.

Considered from the aspect of nest development only, the Jevelopment
of coleopterous fauna in studied nests displays the following pattern
during the year:

In composition of their coleopterous fauna the winter nests are a con-
tinuation to those being prepared for the winter use. They are distin-
guished by the fauna of beetles which is poor in species and composed
mainly of necrophages and mycetophages. With more numerous nest
material included in the study, also a moderate occurrence of the other
colecpterous trophic groups might be assumed. The beetles detected in
the winter nests were, in all probability. hibernating individuals that had
terminated development late in autumn. For under favourable conditions
these beetles, and mycetophages in particular, may be expected to display
some activity during the winter months, similarly as has been established
for fleas (J urik, 1967). In the group of nests under construction gradual
settlement by all of the recognized coleopterous trophic groups was traced.
In those wherein eggs of P. domesticus had been laid intensive deve-
lopment of earnivorous species occurred (from May onward) and continued
also in the nests with nestlings. At the same time, necrophages and
mytophages appeared in some, presumably suitable, of the nests. Apart
from the mentioned coleopterous species also other beetle groups
established as occuring in small numbers were found. The nests abandoned
by young birds experienced gradual reduction in the numbers of carnivores
and simultaneous expansion in the proportions of necro-, myceto, and
panthophages, the latter two groups of Coleoptera attaining their maxima
of occurrence there. In the nests being prepared for the winter season
further reduction in the numbers of earnivores could be recorded, their
occurrence tending to become more irregular. Due o reconstruction of
the nests their mycetophagous species disappeared, the other trophic
groups remained and their levels of oceurrence dropped but slightly.
The existence of Coleoptera in individual groups of nests was found
strongly affected by seasonal dynamics of the occurrence of individual
species, and of trophie groups during the year. Only in two instances
did the influence of dynamics overshadow that of trophic relations; in
carnivores this occurred in the case of abandoned nests, while with
mycetophages the nests being prepared for the winter use were involved

CONCLUSIONS

1. In the total of 173 nests of P. domesticus collected over 1964/65 there
were 1142 individuals of beetles belonging to 12 families and 33 spe-
cies. When compared with the findings reported before in the lite-
rature, this nest material contained 25 species detected for the first
in nests of P. domesticus and 15 species discovered for the first time
in avian nests in general.

2. The studies of trophic relations indicated the occurrence of four trophic
groups of beetles in the studies nests of P. domesticus (Tabs. 1, 2}
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The species represented as the most numerous were carnivores (Histe-
ridae, Staphylinidae, Coccinellidae), followed by necrophages (Der-
mestidae, Scarabaeidae, Catopidae); the remaining two groups of
beetles, 1. e. mycetophages (Lathridiidae, Cryptophagidae, Mycetopha-
gidae) and polyphages (Ptinidae, Tenebrionidae, Ptiliidae), were less
NUMErous.

The results revealed the tropic and developmental relations to nests
to be highest in the case of carnivorous species. The necrophages
occurred in large numbers but were limited to a lower number of
nests; only the larvae showed a full irophic and developmental de-

+ pendence upon nests. Things were similar with both mycetophages

and polyphages.

The study of 117 nests of P. domesticus removed from one type of
boxes in the Bystre locality, 1965, was used as a basis upon which to
determine the dynamics of individual beetle species, families, and
trophic groups. Carnivorous species were found occurring in the nests
from April through September, one maximum of their occurrence was
observed in June, the cother {less distinct) in September (new gene-
ration). Their occurrence in the nest coincided with those of the other
arthropods detected in the same. The occwrence of necrophages
revealed three peaks in succesion, falling to the February, May, and
September. The same number of peaks was recorded for the occur-
rence of mycetophages, falling to January, April, and September; the
first two peaks being slightly shifted behind the maxima of relative
air humidity, the third one was in association with condition of the
nests following departure of the young, The occurrence of polyphages
featured a single peak falling to September.

Using the studies of trophic relations, seasonal dynamics, and ecology
of Coleoptera as a basis, the relations to individual groups of nests
were ascertained. The results indicated the presence of coleoptercus
species in the nests of P. domesticus to be determined primarily by
their seasonal dynamics; the trophic relations affected their occurrence
in two instances only.

Considering the aspects of parasitology, epizootology, and epidemiology,
the coleopterous fauna detected in the studied nest is to be approached
in a highly affirmative way for evaluation, because the results brought
evidence on connection between the development of carnivores in
particular and the abundance of flea fauna, flea larvae, mites, and
other arthropodes. Moreover, an agreement could be traced in seasonal
dynamics of the carnivores and the other arthropods, which pointed
to significance of the former for natural reduction of the parasitic
arthropods in nests. The high percentages of necrophages and polyphages
provide for liquidation of dead animal bodies in the nest. In type
former, however, the fact is to be taken into account that only their
larvae undergo development in nests, whereas the adults disperse,
after hatching, in the vicinity and thus become potential co-actors
in the foresis of parasites.
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VESTNIK OESKOBLOVENSKE SPOLECNOSTI ZOOLOGICEER
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Tschechoslowakische Entomologische Gesellschaft und Tschechoslowakische Zoolo-
gische Gesellschaft

VERSUCH EINER CHARAKTERISTIK DER LEPIDOPTERENSYNUSIEN
ALS PRIMARER KONSUMENTEN IN DEN VEGETATIONSSTUFEN
: DER TSCHECHOSLOWAKEIL

Mizaxy KRALICEK & Darisor POVOLNY
Eingegangen am 14. April 1977

Abstract: On the basis of about 100000 specimens of Lepidoptera belonging
to about 3000 species, of which 6530 were selected as characteristic from the zoo-
cenclogical viewpoint, an atlempt is made te characterize the individual vegetation
tiers of Czechoslovakia as defined by Zlatnik, 1963 etc. according to their Lepido-
ptera-synusies. It could be found that very distinctive synusies of Lepidoptera exist
within the individual tiers, especially in those of tiers 1, 2 and 7, 8, 9, as well as in
azonal biochoruses. Certain problems appeared in conneciion with Lepidoptera-
-synusies of tiers 3 and, especially, 4 and 5 helonging to the formations of the Central
European Forest Zone. It can be stated that the phytocenoclogical conception applied
by Zlatnik contributes substantially also to a better understanding of entomo-
cenology and synecology of Lepidoptera.

ZUR CHARAKTERISTIK EINIGER GRUNDBEGRIFFE

Die geobiozbnologische Betrachtung der Natur und die hier angewandten Begriffe
und deren gegenseitige Beziehung dirfen folgendermassen formuliert werden:

Die Organismen und ihre Raumkomplexe — Biozénosen — sind offene Systeme,
die sich im Zustand eines fortwihrenden Stoff- und Informationswechsels mit ihrer
Aussenwelt befinden, Die Einheitlichkeit der lebenden und nicht lebenden Natur
in allen ihren Ebenen, z. B. vom Individuum einer Art mit deren Aussenwelt bis
zum Allgempeinen der irdischen Welt wird oft als Okosystem bezeichnet. Biogeozinose
in der Auffassung von V. N, Sukaéev — in unserer Terminglogie vorzugsweise
Geobiozinologie genannt — wodurch das Wort Biozénose nicht getrennt wird — ist
also ein Okosystem auf dem Niveau einer Biozénose.

Die Unterschiedlichkeit des materiell Lebenden und des materiell Nichtlebenden
bei ihrer gleichzeitigen Einheitlichkeit wird durch Begriffe ausgedrilickt, die, metho-
disch gesehen, verschiedene unterscheidbare Ebenen aufweisen. So geht man z. B.
von der Spezifizitdt der Taxone und deren chorologischen und tkologischen Typi-
sation aus. Es wurden ihre Biozinosen und deren gemeinschaftliche Teilkomplexe
als Teilbiozonosen und Synusien, ebenso auch ihr Aufbau typisiert. Auch das Nicht-
lebende der Natur wird typisiert, sowie dessen okologische Beziehungsform zur
Einheitlichkeit der Natur, Die Typisierung erfolgt also immer anhand des Typi-
slerbaren.

Selbst methodisch gesehen: die Grundomponenten der lebendigen terrestrischen
Natur und ihrer Einigkeit sind Chtonophyten, d. h. Pflanzen, die das Wasser aus
ihrem Substrat schiépfen (verwitterte Gesteine, Boden, Humusschichten, Torf usw.),
zu dem sie entweder dauernd geknlipft (adnat) sind oder in dem sie teilweise
stecken {radikant). Diese Autotrophen als Primirproduzenten bilden mittelbar oder
unmittelbar die trophische Basis fiir die heterotrophen Konsumenten — sekundire
Produzenten, Dekompositoren und Reduzenten als die wichtigsten Komponenten
der Biozdnose, sowie fiir alle ibrigen Komponenten des Geocbiocyklus. Ausnahmen
sind Organismen, die trophisch von den Komponenten des Limno- oder des Pelagobio-
zyklus {etwa fischiressende Fische und Vigel) abhingig sind. Die Grundorganismen
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von chtonophytischen Synusien sind auch die eigentlichen Schopfer der stabilen
Raumstruktur terrestrischer Biozonosen, welter modifizierend wirkende Medien 1m
atmospharischen und edaphischen Innenraum der Biozonose, als auch die Lieterantien
des grossten Volumens des abgestocrbenen orgamischen Stoffes Sowett wir nicht
imstande sind, andeie Komponenten der Biozonose zu einer Typisierung und Klass:-
fikation von terrestrischen Biozonosen und hoherer Aufbaueinheiten anzuwenden,
konnen wir von den erwahnten Furktionen die chtonophytischen Komponenten als
diesem Zweck entsprechend und ausreichend betrachten

Der Mensch, der sich durch semne Vernunft und vernunftbedingte (aber mcht
immer vernunftige) Tatigkeit von der ubrigen lebendigen Natur differenzierte und
abirennte, griff und greift :mmer mehr als emn Aussemezgulator und emn Destrukior
i die Proresse der Autcregulation und sogar selbst 1n das Wesen der lebenden
Systeme und der Naturokosysteme emn Anhand der durch den Menschenh relativ
am wenigsten heimgesuchten Reste der autochtonen Natur, als auch auf Grund von
anderen materiellen und schrifthichen Belegen, versuchen wir, uns emne Vorstellung
von der ursprunghichen potenziellen, der jetzt herrschenden klimatischen Bedingun-
gen entsprechenden Natur, vor allem also der potenziellen Vegetation und der von
1ihr abhangigen ursprunglichen Tierwelt zu bilden

Den untellbaren Komplex der okelogisch bedingten Chionophyten, als Grundkem-
ponenten der Synusialstrukturen, versuchen wir durch deren Einteilung in verschie-
dene ckologische Kategorien zuganglich und verstandlich zu machen die khimatische,
die edaphisch-hydrische und edaphisch-trophische Das bringt die Notwendigkeit der
kausalen Klarung von Beziehungen i der michtlebenden Natur mut sich, wie z B
der Terrainkonfiguration, des Charakters von ursprunglichen Mineralien, von Boden-
arten usw Die EKompliziertheit dieser Bedingungen verursacht die mosaikartige
Umwandlung von Biozonoselypen der ursprunglichen potenziellen Natur

Die jetzt hestehenden Reste der urspiunglichen potenrziellen Natur, wie sie durch
die existierenden bestimmten Biozonosetypen, sowie durch alle durch die menschliche
Tatigkeit entstandenen und in verschiedenen guantitativen Abstufungen veranderten,
verwandelten oder ganz umgewandelten Biozonosen (z B Anthropobiozonose) — die
sog Biozonoide einschliesslich threr Ubergangs- oder Entwicklungsstadien sind als
ein Typ der Natur (Umwelt) zu charakterisieren und sie scllen Typ des Biozons
heissen In der Auffassung der Einheitlichkeit von Natur handelt es sich also um
emnen Tvp des Geobiozons (im Falle eines Waldes als biozonologischer Waldtyp
bezeichnet) miit einem Naturtyp der Geobiozonose mit entsprechenden veranderten
Geoblozonosen und Geobiwozonoiden Falls der Mensch in emnem Segment solcher
Einheiten eine dauerhaft irreversibile Veranderung unmuttelbar verursachte (z B
durch die sog Mehoration), oder durch seine Tatigkeit am Anfang einer induzierten
Veranderung (z B Erosion, Deflafion usw ) siand, so handelt es sich um den
Ubergang 1n emnen anderen Naturtyp, der eventuell dem am ahnlichsten erscheinen-
den Naturtyp zuzuordnen ware

Durch seine ortheh unterschiedliche Tatigkeit vergiosserte der Mensch (meist)
entweder absichilich oder unabsichthich mehrfach das bestehende Mosaik der Natur,
oder ttug zu dessen Auspragung bei So z B behielt der Mensch auf ursprunghchem
Waldsegment einer Biozonose den Wald aber im anderen Teil dieses Waldsegments
schuf er eine Wiese, emn Feld, oder emnen Waldbestand von verschiedenartiger
Zusammensetzung der IHolzarten und deren Alter Oder er konnte diese Manmg-
faltigkeit 1m Gegentell (teilweise rein oplisch) verringern, z B durch eine Fichien-
monokultur

Die Aufbaueinneiten, die den Geobiozontypen ubergecordnet sind, bezeichnen wir
als Geobiozon-Typenrethen Dhesen ubergeordnet als Aufbauemheiten oder gls
Ordnungseir neiten siehen okologische Reihen gegenuber, Zwischenreihen und Unter-
rethen, als auch — endlich — Vegetationsstufen Ihie zuletztgenannten sind, was die
chorologische und chronologische (epiontologische) Seite der Problematik anbelangt,
mit Vegetationszonen zu vergleichen

Vegetationszonen 1m ursprunglichen Sinne (E Schmidf) sind flonstische, bzw
floristisch-taunmistische, also konkrete biochorologische Einheiten, die induktiv gebildet
wurden Sie wurden fur den europaischen Teil der Holarktis (in Zoochorologie
“aretoarctis® genannt) gebildet und zwar 1n der endgultigen Form wurden sie im
wahre 1961 formuliert anhand ciner Analyse von hoheren Pflanzen, vom taxonomi-
schen, phylogenetischen, genetischen, chorologischen, epiontologischen (chronologi-
schen), okologischen und zonologischen Standpunkt Die Pflanzen- und Tierwelt
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Europas bhildete wahrend ihrer glazialen und postglazialen Migrationen und auch
aaeh diesen aus ihren Refugien raumliche Gemeinschaften, und zwar je nach den
okologischen Bedingungen ber andauernden Schwankungen von klimatischen Be-
dingungen, wober es zur Vermischung von Elementen aus verschiedenen Vegeta-
nonszonen kam

Im grundsatzlich flachen, ortlich leicht gewellten Gebiet Osteuropas (mit Maxi-
malhohen von 300 m u M), zwischen dem Schwaizen Meer und der Barents-See
entstanden grossflachige Vegetationszonen im Einklang mit der vorwiegend makro-
klimatisch bedingtenn Zonalitat In BMitteleuropa 1st dagegen das Klima wn Bezug
auf die betiachtliche Terrainkonfiguration sowohl regional als auch lokal, hohen-
massig und expositionsmassig derart verschiedenartig, dass die vorhandene vegeta-
tionsmassige Abstufung eine beinahe vollstandige Analogie der erwahnten osteuro-
paischen Vegetationszonalitat mut vielen identischen Taxonenen oder deren Kom-
binationen aufweist

Obwohl also die Ahnhichkeit der Vegetationszonalitat und der Vegetationsstufen
nzhehegt, und die Entstehung von Vegetationsstufen in den erwahnten Migrations-
folgen palynologisch und sonst nachgewiesen wurde, war trotzdem unvermeidhch,
induktiv und vorwiegend vom okologischen Siudium einzelner Taxone und der
Terrainforschungen vorzugehen

Die edaphisch vermittelte erhohte Hydritat einer Lokahtat wird andererseits durch
erhohte Trockenheit verwischt, die durch die Seichte des Bodens und dessen Neigung
zur Vertrocknung verursacht wird Auf diese Weise entsiehen Umweltunterschiede,
die sich 1n der Kombination von Chtonophyten widerspiegeln Wahrend der Unter-
suchung der Abhangigkeiten vom Klhima mussien also komplhzierte okologische
Beziehungen n Betracht gezogen werden Deswegen wurden zusammen mi den
Vegetationsstufen und in deren Rahmen auch noch die okologischen Reihen, Zwi-
schenrethen und Unterrethen gebildet, die Beziehung zur Trophik und Hydrik des
Substrates widerspiegeln Als Leitreithen wurden diejenugen bezeichnet deren Boden
nur durch Wasser von atmospharischen Niederschlagen versorgt wird Ihe Eimnheiten,
die weniger Wasser wegen Seichte, Neigung zur Vertrocknung und Durchlassigkert
z B Tiefsand) aufweisen, werden als beschrankt bezeichnet Und diejemgen Rethen,
die Uberfluss an Wasser wegen akzessorischen Wasser (das aus der Nachbarschaft
als Durchflusswasser, Uberschwemmungswasser oder stagnierendes Wasser durch-
sichert), aufwesen, werden als durchnetzt oder nass bezeichnet Naturlich sollen
diese Beispiele nur die Komphzertheit dieser Beziehungen andeuten Fur die ange-
fuhrte Unterschexdung wurden auch die sog Indikator-Taxone elimimert, ebenso
wie fur die Gesichspunkte der Trophik Erst nach grundlichen Untersuchungen im
Terrain (besonders der Kontaktsegmente wvon ewnzelnen Biozonosen mit Beruck-
sichtigung der Terrainkonfiguration, seiner Exposttion, des Bodenprofils usw ) wurde
es moglich, den Differentialwert von Pflanzentaxonen und derer Kombinationen
richtig okologisch suszuwerten Fur die Feststellung der Vegetationsstufen waren
die Lertreihen entscheidend, wahrend die ubrigen nur in 1hrer Beziehungen zu den
letzteren untersucht wurden Im landschaftlichen Segment bilden die Vegetations-
stufen mehr oder wemger zusammenhangende Flachen, die allerdings nach der
Meereshohe unterschiedlichen Verlauf und ber verschiedenen Expositionen auch
mosaikartigze Unterschiede aufweisen konnen Auf der Nord- und Sudseite eln und
desselben orographischen Kammes finden wir oft verscluedene Vegetationsstufen
in der sudlichen Exposition ‘miedrigere¥, in der nordlichen “hobtere , und zwar 1n
emner annahernd entsprechenden Meereshohe

Demnach 1st die Vegetationsstufe als eine biozonologische oder gecbiozonologische
Aufbaueinheit zu defimeren, die den Emnflus des Klhimas durch die Zusammen-
setzung decr chtonophytischen Synusien von Biozonosen und Geobiozonosen wider-
spiegelt und die durch diese Zusammensetzung bestimmt wird

e vegetationsmassige Stufenartigkeit 1st mehr oder weniger fur besiimmte Land-
schaftsegmente charakteristisch In unterschiedlichen Landschaftsegmenten unter-
scheidet sie sich durch die Zusammensetzung von chtonophytischen Synusien und
deren Tierarten-Synusien aus chorologischen (z B wegen der Unterschiedlichkeit
der Pflanzenwelt- und Tierweltrefugien) und okclogischen Grunden Dies hezeichnen
wir als chorologische und okologische Varianten der vegetationsmassigen Stufen-
artigkeit, als azonale Synusien usw
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MATERIAL UND ZIELSETZUNG

Die anhand dieser Vorstellungen (z. B. Zlatnik, 1961, 1963 und
Zlatnik in litt) entstandene kartographische Bearbeitung der Vege-
tationsdecke und der Vegetationsstufen der Tschechoslowakei (Z1latnik
& Rauder, 1966) stellte an die bicziinologisch orientierten Zoologen die
wichtige Aufgabe, einen Versuch der adiquaten Charakteristik der ent-
sprechenden Zoosynusien zu untersuchen mit der Zielsetzung:

1. Die von Zlatnik und seiner Schule postulierte Theorie der Vegeta-
tionsstufen im Bereich der Zoozoénologie zu beglaubigen.

2. Zu diesem Zweck die entsprechenden fir diese Synusien charakte-
ristischen Differenzialarten aus der Ordnung der Lepidoptera, als einer
besonders dkologisch und taxonomisch reprisentativen phytophagen Kon-
sumentengruppe, zu eliminieren.

3. Die meist zu populdr deklarierte Problematik der Umweltforschung
und des Umweltischutzes zu objektivisieren, damit die Biologen im Argu-
mentationsbereich der Diskussionen mit den oft entscheidenden &kono-
mischen Stellen stufenweise zugemessene Gesprichspartner wiirden.

Diese Studie stiitzt sich auf ungefihr 100 000 Belegexemplare von Le-
pidopteren, die in len letzten 30 Jahren gesammelt wurden. In den letzien
25 Jahren fand dies durch moderne Sammelmethoden (z. B. unter Anwen-
dung spezialisierter UV-Strahlquellen) fast systematisch statt, indem
friher weitgehend unbesammelten oder wenig bekannten Gebieten der
Tschechoslowakei besondere Aufmerksamkeit alljidhrlich durch die ganze
Flugzeit der Ordnung (Februar—November) gewidmet wurde. Auf diese
Weise wurde es mdoglich, sich nicht nur eine ziemlich vollstindige Vor-
stellung von der Anzahl der Lepidopterentaxone, sondern auch von den
fiir die entsprechenden Vegetationsstufen charakteristischen Differential-
arten zu bilden. Es konnten auch weitgehend quantifizierbare Daten zur
Charakteristik der Abundanz- und Frequenzwerte von vielen kennzeich-
nenden Arten zusammengetragen werden, die in spezialisierten Einzel-'
studien kiinftlich versffentlicht werden sollen. Die Auslese von Differen-
tialarten wurde nach den folgenden Kriterien durchgefiihrt:

1. Als konkretes Ausgangsmaterial dienten die erwithnten Belegexemplare
in den Sammlungen der Auforen und teilweise Material aus Instituts-
und Privatsammlungen in der Tschechoslowakei.

2. Jede Art wurde nach ihrer bereits bekannten Autdkologie (Standorts-
anspriiche, Nahrungspflanze(n), geographische Verbreitung usw. — soweit
bekannt) und Gkologischer Potenz, wie sie sich sowohl in Originalquellen
als auch in Kompendialwerken widerspiegeln, kritisch beurteilt und in die
Kartei eingertagen.

3. Die auf diese Weise gewonnenen Resultate wurden mit jahrelangen
praktischen Erfahrungen aus eigener Sammeltatigkeit, Terrainarbeit, zahl-
reichen Zuchten usw. verglichen, die spiter weitgehend mit anderen Spe-
zialisten besprochen und mit modernen biogeographischen Studien aus
den benachbarten Lindern konfrontiert wurden.

Die Auslese der fiir die einzelnen Synusien charakteristischen Arten
ist also ein Resultat kritischer Untersuchungen, um die entworfene Cha-
rakteristik fiir eine seridse Unterlage der zu erwartenden Diskussion zu
gestalten. Aus diesem Grund wird zur Nebenaufgabe dieser Studie, die
allgemeine Unterlage fiir weitere spezialisierte Studien zu bilden. Sie
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sollen vor allem der Autdkologie und Synokologie von Einzelarten oder
Einzelgruppen (wie dies bereits teilweise geschieht — z. B. Novéak &
S pitzer, 1974) — und speziellen Verhéltnissen der Teilgebiete der Tsche-
choslowakei (z. B. Herzynicum — Karpatikum) gewidmet werden.

Die einzelnen Lepidopteren-Synusien sind nach den entsprechenden
Vegetationsstufen zusammengestellt. Die Charakteristik dieser Vegetations-
stuffen eriibrigt sich aus der entsprechenden Literatur (z. B. Zlatnik,
1961; Zlatnik, 1963 und Zlatnik & Rauler, 1966). Wir halten
es z. Z. fiir unmoglich, auch die einzelnen Reihen im Rahmen von Vege-
tationsstufen in Betracht zu zienen, da selbst die Synusien mancher Vege-
tationsstufen im Rahmen der mitteleuropdischen gemischten Waldzone
noch offene Probleme sind. Die Arten wurden in jeder der Synusien
nach ihrer Populationsdichte und Frequenz in fiinf Kategorien aufgeteilt,
weil ihre genauere (quantitative} Charakteristik den Rahmen dieser Studie
weit liberschreiten miisste. Aus demselben Grunde konnten auch sonstige
wichtige Kriterien (z. B. phenologische Aspekte) nicht in Betracht ge-
nommen werden. Diesen Fragen miissen spezielle Studien vorbehalten
bleiben.

5 — Eine durchaus haufige und in der entsprechenden Vegetationsstufe
selbst im Rahmen eines (meist geringen) Massenwechsels immer anwe-
sende, also vor allem durch thre Populationsdichte charakteristische Art.
Beispiel — Zntephria caesiate in der Vegetationsstufe 6—7.

4 — Eine im wesentlichen hédufige, durch ihre Anwesenheit und Popu-
lationsdichte fiir die gegebene Vegetationsstufe ebenfalls charakteristische
Art, die allerdings merkbare Schwankungen der Populationsdichte auf-
weisen kann. Beispiel — Aglie tau, in der Vegetationsstufe 3, allgemeiner
manche Erebia — Arten (z. B. E. euryale) in der Vegetationsstufe 3.

3 — %ine recht oft vorkommende, jedoch durch ihre relativ niedrige
Populationsdichte charakterisierbare Art, die nur lokal hiufiger vorkom-
men kann. Beispiel — Cochlidion limacodes in der Vegetationsstufe 3.

2 — Sine wenig hiufige bis seltene Art, die nur unter besonderen ékolo-
gisch bedingten Umstinden oder auf gut erhaltenen, urspriinglich ge-
prégten Biotopen etwas haufiger vorkommt. Beispiel — Chesias rufate
in der Vegetationsstufe 2.

1 — Eine ausgesprochen stendke, seltene und mehr oder weniger nur
auf spezifische und durchaus urspriingliche Biotope gebundene Art. Es
handelt sich oft um Reliktformen, die teilweise aussterben, oder durch
di= Verdnderungen ihrer Biotope existenzbedroht sind, oder bereits aus-
starben. Biespiel — Thecophora fovea in der Vegetationsstufe 1.
Pemerkung: Die in Klammern angegebenen Ziffern hinter dem
Namen einer Art bedeuten, dass die Art auch in der entsprechenden
benachbarten Vegetationsstufe auftreten kann, und zwar wegen der in
der Einfiihrung angegebenen (dkologischen) Umstinde. Die in Klammern
angegebenen Ziffern vor dem Namen einer Art bedeuten. dass die ent-
sprechende Art unter anderen 6kologischen Umsténden (z. B. in spezifi-
schen Vegetationsreihen) auch hiufiger oder seltener vorkommen kann,
als im Rahmen der angegebenen Synusie angefiihrt wird. (4-) — eine be-
drohte oder bereits ausgestorbene Art.

in unsere Auslese von Lepidopteren-Synusien wurden vorlidufig auch
die sog. Microlepidopteren einbezogen. Wegen ihrer oft sehr ausgeprégten
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Oligophagie entsprechen nidmlich nicht nur ihre Einzelarten, sondern oft
ganze Gattungen den Typisationsanspriichen, was bes. bei Minierergattun-
gen der Fall ist. Auch die Wickler (Tortricidae) diirften bedeutsam der
Charakteristik der Waldstufen mit Ubergewicht von Laub- oder Nadek
holzarten beitragen, wo bisher spirbare Liicken bestehen. Die Kenntns
der Microlepidopteren ist besonders in quantitativer Hinsicht (mit Aus
nahme von Schédlingen) auf betréchtlich niedrigerem Niveau (z. Z, befast
sich bei uns praktisch kein Spezialist mit der Faunistik dieser Gruppe)
und auch die Bionomie vieler Arten ist unbekannt. Wegen der zweife-
losen Bedeutung dieser librigens rein kiinstlichen Lepidopterengruppe und
frotz ihrer liickenhaften Kenntnis wurde ein Versuch gemacht, durch k-
tische Auslese von Arten, wenigstens eine beschriinkte Anzahl, die unseren
Typisationsanspriichen entsprechen, in Betracht zu ziehen. In die Hiufig
keitsstufen konnten sie allerdings {mit einigen Ausnahmen) nicht einge
reiht werden. Es bleibt also die kiinftige Aufgabe, diese Gesichtspunkt
zu vertiefen.

DIE FUR DIE EINZELNEN VEGETATIONSSTUFEN CHARAKTERISTISCHEN
LEPIDOPTERENSYNUSIEN

Vegetationsstufe 1:

1 — Thecophora fovea, Cucullia xeranthemi, C. gnaphalii, C. argentea, C, tham-
phaga, Conistra veromicae, Caradrine aspersa, Aegle koekeritziana, Porphyrim
respersa, Catocale puerpers, Dysgonia elgira, Toxocampa limosa, Sterrha rubrari,
8. subsericeata, S. infirmaria, Eupithecia gueneata, Eilicrinia cordaria, E. trinotol,
Roeselig pannonica, Celama cicatricalis, Dipsosphecia megillaeformis, Chamaesphest
colpiformis, Paranthrene tineiformis, Carcharodus floccifer, C. lavatherrae ().

2 — Fuxoca temera, Calophasia casia, Egira pulla, Apaustis rupicola (4), Catoclh
hymenea, Sterrha nifidata, S. degeneraria, Synapsia socigria, Discia comspersam,
Phalera bucephaloides, Thoumelopoea processionaea, Ocnera rubea, Procris groew,
Lycaena thersamon.

3 — Euclidia triquetra, Cucullic fraudairixz, Coetocala nymphagoga, Sterrha filicsh,
Polyploca ruficollis.

4 — Oxycesta geographica.

Microlepidoptera:

Stigmella aeneofaciella, S. stephylteae, Antispila pfeifferella, Ypsolophus cha
riellus, Y. persicelius, Lithocolletis delitelle, Bedelliac somnulentelle, Parornix torgu-
lella, Catoptilia fidella, C roscipennella, Coleophora ahenella, C. hemerobiella, C. an-
narieila, C. bilineatella, C. croccinella, C. balotella, C, gallipennella, C. conspicuell
C. partitella, C. ditelle, C. vibicella, C. silenella, C. clypeiferella, C. squalorella, Eir-
chista callitella, E. kering:, Yponomeute vigintipunctetus, Scythris ervicetella, S. flaw-
ventrella, S. aenescens, S muelleri, Chrysoesthia roesella, Cosmopterys eximaa, Ppn-
derces argyrogammos, Agonopteryx furvella, Topeutis labiosella, Lecithocera briat-
tiella, L. luticornella, Brachmia trianulella, Mesophleps (trinotellus, Sophroms
consanguinella, Argyritis superbella, Xystophora carchariella, Metzneria neuropterell,
M. pouctpunctelle, Dichrorampha gruneriana, Laspeyresia succedana, Pammen
amygdalana, Phanets albidulana, Pugolopha lugubrena, Epiblemme graphana, Noi-
celia wncarnatana, Hysterosia pulvillana, Lozopera francillana, Eugnosta parreyssion,
Cochylidta contractang, Dicerature purpuratana, Aethes sanguinana, Crombrugghs
tristts, Capperic celeusi, Adaira inulae, Wheeleria spilodactyla, Rhodophaea legatell
Acrobasis fallouella, Salebric palumbella, Epischnia prodromelle, Hypochalowa den-
rella, Nyctegretis aechatinella, Phloeophaga charlottae, Ematheudes punciella, Ancyix
lomie palpelia, Calamotropha aurehells, Pediasia fascelinella, Agriphila delilh,
Agriphilg poliella, A geniculea, Cledeobia bombycalis, C. moldavica, Titanio normaly.
Pyrousta ostringlis, P. obfuscata, Lorxostege turbidalis, Udea accolalis, Udea eluith,
Metasia ophialis.
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Vegetationsstule 2:

1 — Eremobia ochroleuca, Cucullia lychnitis, C. scrophuleriae, Oria musculosa.

2 — Lamprosticte culta, Cucullia verbasci, Anticollix sparsata, Semiothise plumaria,
Chesias rufata, Procris notate, Chamaesphecia stelidiformis, Glaucopsyche alexis,
Eriogaster rimicola.

3 — Synrvaleria oleegina, Amphipyra berbera, Hoplitis milhauseri, Oreopsyche plu-
mifera, Chamaesphecie astaiiformis, Polyommaius thersites, P. damon, Eriogaster
catax.

4 — Notodonta trepida, Erannis bajaria, Brephos notha, Eriogaster lanesiris.

5 — Talaeporia politelle.

Microtepidoptera.
Stagmatophora tririvelle, Diurnea phryganella (1, 3), Agonopteryxr cervicella, Aristo-
telia decurfella, Agrotera nemoralis.

Vegetationsstufe 1-2 (Zwischenstufe);

1 — Epilecta linogrisea, Griposa geruginea, Drycbotodes monochroma, Simyra ner-
posa, Chloridea peltigera, Parphyrinia parve, Catephia alchymista, Cosymbia orbicu-
laria, C. albiocellaria, Ocnogyna parasite, Eudia spini (4), Ocneria detrifa, Cletis
maculosa, Chamaesphecia masariformis, Hypopte caestrum, Colias chrysotheme (4-),
Euphydryas maturne (+), Polyommatus eroides, Pieris manni (+).

2 — (3) Melitaea trivia, (3) Zerynthia polyrena, Zygaene puncium, Z. laeta. Ma-
rumba quercus, Spatalia argentina, Omphalophana antirrhinii, Periphanes deiphinii,
Porphyrinia noctualis, Phyllophilg obliterata, Porphyrinia communimacula, Eublemma
arcuinna, Acontia lucida, Scopule decorata, S. flaccideria, Sterrhe moniliate, Caia-
clysme riguata, Mesotype virgaia, Ennomos guercaria, Malacosoma castrense, Roeselia
togatulalis, Procris chloros, Rhagades budensis, Chamaesphecia bibioniformis, Meli-
taea britomartis, M, aurelia, Everes decoloratus, E. alcetas.

3 — Dicycle oo, Porphyrinia purpurina, Sterthg rusticate, Ortholita coarctaria,
Nyssia zonarie, Poecilopsis pomonaria (3), Exaereta ulmi, Endrosa roscida, Polyploca
dilute, Hyssia cevernosa, Procris globularniae, Aegeria conopiformis, Chamaesphecia
annellata.

4 — Apterona crenulella f helix.

Microlepidoptera;

Stigmella bahmella, Antispila trewtschkella, Adela leucocerella, Neurothaumasia anke-
rella, Ateliwwtum hungariceilum, Euplocamus anhracinalis (3), Thyris fenestrella, Scy-
irophia craicegella, Bucculatriz noltei, B. absinthii, Leucopteryx scitella, Lithocolletis
hortella, L. abrasella, L, manni, L. distentella (1), L. sctulella (1), Dialectica simplo-
niella, Aspilapteryx limoselle, Coleophora otitge, Ochromolopis ictells, Epermenia
pontificella, Ethmia sexrpunctella, Scythris fuscoaenea, 5. disqueella, 8. succisae,
Millierewn dolosana, Diurnea phryganella (3), Topeutis barbella, T. criella, Pleurota
pyropella, Holoscolia forficeila, Gecophora staintoniella, Psoricoptera gibbosella, Ana-
campsis disquei, Compsolechia scintilella, Ephysteris inustelia, Teleia scalela, T.
tesseila (1). Acleris schalleriana (1). Phanete pupillana, Ph. maritima, Myelopsis
tetricella, Spermatophthora hornig:, Ancylosis cynnamomella, Talis quercella, Xan-
thocrambus saxonellus, Pyralis regalis, Acteniz brunnealis, Evergestis exstimalis,
E. limbata, E. politalis, Titanio pollinalis. Aporodes floralis, Heliothela atralis, Py-
rauste angulata, P. sanguinalis, Perinephila verbascalis, Mecyna frinalis,

Vegetationsstufe 3°

1 — Ochrostigma velitaris, Ochropleura musiva, Chersotis glareosa, Heterogenea
asella (2), Psyche viadring, Epirrhanthis diversata, Hypoxistis pluviaria.

2 — Endromis versicolora (2), Odontosia carmelita, Drymonia ruficornis, D. querna,
Chersotis cuprea (2). Graphiphora augur, Cerastis leucographa, Taeniccampa populi,
Amphipyra perflua, Hydraecia petasitis, Callomstria juventina, Drepana curvatuia,
D. harpagule, Cymotophora fluctuose, Celama confusalis, Cybosia mesomele, Fumaria
casta, Penmsetia hylaeiformis, Hepialus lupulina, Mwmucia lunaris (2), Schistostege
decussata, Trichopteryx sertata (2), Lygrs dotata, Lampropteryx suffumata, Coeno-
tephria berberata, Euphyia frustata, E. pictata, Hydrellia tesiaceata, Ennomos querci-
nanria, Gonodontis bidentata, Angerona prunaria, Semiothisa notata (2), Boarmia
consonaria, Lithina chlorosata.
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3 — Stauropus fage (2), Odontosia sweversi, Ochrostigma melagona, Diarsia memdice
Polia bombycina, Ertopygodes tmbeciila, Orthosie opima, Drepana binara, D cultraru
Polyploca tidens (2), Cochlidion hmacodes (2), Miltochrisia mumata (2), Aegert
spheciformas, Enargia paleacea, Earts chlorana, Beng prastnana (2), Cosymbia pendu
larwe, Anmitis praeformatae, Trichopteryxr carpnata (2), Triphosa dubfate, Eustroma
reticulate, Thera variata, Xanthrrhoe birtvmata, Calostigre parallelolmeata, Eclipte
plera caprtate Caenocalpe lapudate, Abraxas sylvata, Babta punctata, B bimaculate
Anagoga pulveraria, Campaea margaritata, Selema bidunarna, S tetrglunara, S I
naria, Plagodis dolabrarie (2)

4 — Aglw tan (2), Cymatophora ov, Polyploce flaviacormis (2), Operophtera fagata
EBrephos parthenas, Alsophile acereria, Odeza atrata, Thera jumperata, Hydriomen
coerulata, Theria rupweapraria, Boarmia repandata

Microlepidoptera

Agrotera nemoralis, Ectoedemia hebuwerdells, Nemapogon emortuellys, Scardia poly
por:, Ypsolophus parenthesellus, Lathorcolletis faginelle, Parornix fagivora, Dicho
merig ustulella, Ptycholoma lecheana, Acleris sparsana, Strophedra weirana

Vegetationsstufe (4) — 5

1 — Aegeria gaderensis, Euxoa iecussa, Rhyacia lucipeta (6), Eupsilia grisescens
Discestra marmorosa, Nycteola degenerana (6), (2) Babtria tiale, Calostigic tur
bhata (8), C kollariaria, Eupithecia dissertata, Gnophos ambiguata, G iniermedia

2 — Zygaena brizae (3), Dasychira fascelina, Nudaria mundana, Aegeria cephiformu
Euxoa nmgricans, E birivia Eupsiha latens, E grissescens, A ashworthu candelarun
A colling (6) Calierges ramosa (6), Dasypoha templ (6), Polymixis gemmee, Photode
captiuncule, Syngrapha mierrogationas (6), S amn (6), Chrisaspidia chryson (6), Hypeu
obesalis (3), Thera albowmgrata, Th sirangulatg, Chloroclyste wmata (8), Calostigu
aptata (6), C salicata, C didymata (§), Puengeleria capreolerwz (6), Fupithecia succer
turwata (B), Semicthisa signaria, Boarmia arenaria, Gnophos pullata, G glaucinara (6

3 — Erebig hgea, Argynms paphie, A, aglaie, Pernassius apollo (6), Polyommat
semiargus, Lastommaia hiere (harp ), Pheosia dyctaemdes, Lymatric monacha, Sele
nephera lunmgera, Dendrolimus pimi, Parasemua plantaginis (6), Apamea rubrirena (i
Hyppa rectilinea (6), Ponthea coenabita, Phlogophora scita (6), Chrysaspiudia bractaee
(6), Lygris populate (6). Xanthorrhoe wncursata, Calostigia ohiwaia, Euphyta luctuots
E mollugnata (6), Mesoleuca alaudarie (6), Ellopta fasciaria f prasinarta, Gnophot
operarig (6)

4 — Erebia euryale, P mnemosyne (3), Lycophotia porphyrea, Eurois occulta (6
Mamestra bi-ren (6), Scopula ternata (6), Xanthorrhoe montanata, Coenotephru
verberate (6)

5 — Itame brunneata (8)

Microlepidoptera

Phermacs carna (8), Coleophore vacciniella (6), Cyphophora idaei (6), Flewrni
bicostella (B), Anchinwe daphnelle (6), Clepsis rogana (6), Epwmotia migricana, [
pygmeana, Anchylopera unguicella (6), Doryciria schuetzeella (6), Catastia margine
(6), Udea alpinalis (6)

Vegetationsstufe (80 — 7

1 — Standfusswana [ucernea, Cerastis sobrina, Entephria flavwanctate (5), E infuds
ria (3), & nobilgrie, Coenotephria nebulata, C aequata, Melasina lugubris

2 — Anomogyne rhaetica, Lithophane consocta (tyrph), Apatele menyanihuy
(tyrph ), Entephrie cyanate (5). Coenotephria verairaria, C obsoletaria, C incultrams
Perizoma affinitata, Hydriomena ruberate, Horisme aemulata FEupithecia veratram
E subumbrata, Gnophos sordaria (5), G operaria

3 — Parexarnis fugax (5), Polia hepatica, Taemincampa opima (5, 4), Venuswe can
brica, Boarmia maculata bastelbergerr, Gnophos dilucidaria (tyrph)

4 — Anomogyna spectose (tvrph), Cerapteryx graminis (5), Leucenia comma (5)

5 — Blepharia adusta (5), Entephria caesiata (3)

Microlepidoptera

Incurvaria rupella (7), Suberdophasia senilella, Lithocolletis junomella, Callisto cof
feella, Coleophora wmtiselle, C glitzella, Kessleria zimmermannu, Cataplectica aun
maculata, Schiffermuelleria simailella, Sch rhaetica, Lozotaema forsterana, Aclem
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maccana (tyrph) Cnephasia altwcolana (7), Dichrorampha cacaleana, Cacochroea
grandaevana, Griselda myrhillana (tyrph), Rhopobota ustomaculana, Anchylopera
myrtillane, Olethreutes cobsoletana (7), Aterpia corticana (7), Stenoptyhia grapho-
dactyia, Aciptilia nephelodactyla, Catastia marginea (5), Catopria coulonelle N,
C margaritella (tyiph ), Eudorie valesialis (7)

Vegetationsstufe -9

1 — Sattlerwe dzreduszyckn, Psodos noricanag

2 — Erebwr gorge, E pharte, Torula quadriferia

3 - Erebia sudetica (end ), E epiphron, Boloria peles, Psados alpinata (4)

4 — Erebiqa manto, E pandrose roberti, Psodos canaliculate schwingenschuss:, Gno-
phos operaria

wicroleprdoptera

Elachista dimicatella, Kesslerta tatrica, Scythris noricelln, Gelechia elatella, Neo-
faculte infernalis (iyrph), Blesthesimia mughiann, Argyroploce schulzigna (tyrph),
A noricana, Cefopiria maculahs, C furcatella C radiella, Eudorie imparella, Udea
wnguinatalis, Orenaie alpestralis

AZONALE LEPIDOPTEREN-SYNUSIEN

Warme {Wenh} Sandgebiete niedrigerer Lagen (Sudostmahren, Sud-
westslowaker)

1 — Melicleptria cognata, Scopula punctaia (nur mit hoherem Niveau von Grund-
wassel), Chamaesphece aestivata, Ch leucopsiformis, Psychidea pectinella, Elachista
stabnlella, Arnstotehia brizella

2 — Satyrus statibimus (-}), Hipparchie aelie, Coscinia cribraria, Porphyrinia noctu-
alis, Conisanie lemmer:, Hadena irreguiaris (3), Actinotia radicsa, Phyliophilla oblite-
terata, Rebele nudella (3), Masonia crassiorella, Zygaena punctum, Bradyptesis appen-
diculata Stegmeiophora serratella

3 — Anaifis efformata, Catoloenia celsia

4 — Pleurota pyropella

5 — Nearragae fasciolaria

Flachmoore (eutroph) niedriger Lagen

1 — Arenostola morrist, Archanare dissolute, A clgae, Cosmopteryx scribaiella,
Sclerocoma acutella, Paraponyr mwahs, Aclers udang, (2) Ostrinmia palustralis

2 — Melitaea dictynne, Chamaesphecia palustris, Photodes pygmina, Ph extrema,
Sedina buettner:, Calamig phragmatwdis, Nonagria typhae, Archanarg spargani, Chi-
lodes maritima, Pertzoma lugdunaria, Pelosia obtusa, Chamadesphecia hungarica, Plusia
zosimiy, Calamotropha paludella, Seirpophaga praelate, Donacaula mucronella

3 — (1) Phragmatoecia castaneae, (1) Rhizedra littosa, Archanara gemumpuncia,
Schoenobius gigantellus, (4) Donacaule forficelle, Catoptria margaritella

¢ — Photodes fluxa, Archanara nexa, (3) Chilo phragmatelius, Nymphula stagnata.

5 — Paraponyy stretioteta, Nymphula nymphaeata, (1) Cataclysia lemnata, Acen-
tropus mwveus

Hochmoore

1 — Anarta myrtilli (in spaterer Succession bis Haufigkeitsgrad 3), Dwrsia dahin,
Cerasiis sobring, Argyroploce turfosana, Coleophora led:, Acleris maccana, Buchlernia
paludum, Crambus uliginosellus, C alienelius

2 — Melitaea dictynna, Apatele menyentiidis, Carsiga paludate, Anarte cordigera,
Celaena haworth:, Liuta virgelia Olethreutes ledwana, Argyroploce myqindana

3 — (4) Colias palaeno europome, Coenonympha tulla, Vaceinuna optilete, Brenthis
o, Sterrhopteryx standfuss:, Lithophane lamda, Lithomewa solidegius, Syngraphe
mierogamma

4 — Belona agquilonaris, Amphipaea lucens, {3) Argyroploce schulziana

5 — Boloma gphirape (herz), Elachista albidella

Canyon-Talerder Vegetationsstufe 2-3

1 — Paudia muring, Ogygie nigrescens, Mamestra splendens, Hadena albimacula,
Hoplodrina superstes, Metachrostis dardouin:, Panchrysia deaurata, Calpe capucing
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2 — Nudarta mundana, Coscimua cribrarie, Apamen platinea, Ohgua versicolor,
Dyscia conspersaria

3 — Euchaemwa casia, Dyspesse ulula, Ogyga forcipula, Sideridis evidens, Aucmu
comma Cucuilia campanulae, Cryphia ereptricule, Calocalpe cervinalis

4 — Endrose roscrda, Chersotis fimbriola, Hoplodring respersa

Bemerkung Manche dieser Arten sind psammophil {Sand-Azonal)

Canyon-Taler der hoheren Vegetationsstufen

I — Diwarsiz dahlui, Cerastis sobring, Callostigia collarieria, C aequata, Coenotephnia
nebulata, Gnophos dumetate, G embiguata, G intermedia

2 — Amathes ashwothu candelarum, Discestra marmorosa, Calostiia aptata, Gno-
phos glavcinarig

3 — Calostiqia salicata Gnophos pullate

4 — Gnophos dilucidara
Bemerkung Manche dieser Arten sind tyrphophil (Hochmoor-Azonal)

Auvenwaltd

1 — Nymphelis xanthomelas (4+) Ostrina palustralis
2 — Brephos puella, Epizeuris calvaria Phyllocnistis umpunctella

DISCUSSION

Auf dem Gebiete der CSS5R wurden bisher fast 3000 Lepidopterenarten
festgestellt Von diesen wurden ca 650 zur Charakterishk der Synusen
von einzelnen Vegetationsstufen ausgewahlt Wahrend die sog Macro-
lepidopteren-Synusien bereits recht reprasentativ erscheinen, durfte ent-
sprechend der Zunahme der Kenntnis von sog Microlepidopteren diese
Anzahl um weltere 100—150 Arten steigen Man kann also feststellen
dass ungefahr 750--800 Lepidopterenarten den Anspruchen der zoozono-
logischen Differentialarten {Indikator-Taxone) entsprechen durften

Von den in dieser Studie charakterisierten Synusien, deren artspezifl-
sche Zusammensetzung als eme Unterlage fur weitere kritische Unter-
suchungen dienen soll, gelten als ausgepragt vor allem diejemgen, welche
auf phytozonologisch ausgesprochen eindeutig charakterisierbare Biotope
oder Biozonosen mm Rahmen mancher Vegetationsstufen gebunden sind
Fur diese Synusten 1st charakteristisch, dass sie meist aus stenoken, d h
trophisch oder sonst okologisch anspruchsvollen Arten bestehen, die an
ausgepragte Umweltbedingungen gebunden sind Dies gilt vor allem [ur
die Vegetationsstufe 1, also hauptsachlich fur die sudmahiischen und sud-
slowakischen nur tetlweise fur die torzoartigen Steppenenklaven (beson-
ders auf Kalkstein) Zentral-Bohmens (das sog Bohemicum) Diese
Schlussfolgerung se1 noch insofern zu differenzieren dass die submed:-
terranen Steppenrelikte Mittelbohmens (z B aus historisch-biogeographi-
schen Grunden) wenmger ausgepragt und vor allem noch mehr zersplittert
sind als tn Sudmahren und i der Sudslowake:, und dass sie eindeutige
Merkmale der atlantomediterranen Beeinflussung aufweisen (z. B Lupe-
rina nickerin, Stagmatophora nickerlu, Pennisetia bohemaca). Einr untrenn-
barer Bestandteil dieser Vegetationsstufe ist die ausgedehnte Biozonnse
des Auenwaldes (teilweise 1m Inundationsgebiet groserer Flusse) mit
seinen charakteristischen Arten, stellenweise mit Begleitarten des Azonals
von eutrophen Flachmooren Ahnliches gilt auch uber die ausgepragten
Lepidopterensynusien det Vegetationsstufe 7, die im Einklang mit den
entsprechenden Phytozonosen ebenfalls sehr charakteristisch sind Dies
gilt vor allem fur diese Synusien in den Karpaten dte besser charakten-
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sierbar sind als 1n derselben Stufe des Bohmischen Massivs (Herzynikum)
Ganz einmalig sind naturlich die Lepidopterensynusien der Stufen 8-9,
die besonders in den Hochgebirgslagen der Tatra stark ausgepragt sind
mit thren ausgesprochenen Endemismen In diesem Zusammenhang sel
z B auf das Fehlen von Erebw sudetica (endemisch im Altvatergebirge,
wo dagegen em ganzer Komplex von Arten dieser Gattung, die in den
Karpaten und in anderen europaischen Gebirgen ahnlicher Stufen var-
kommen, ganzlich fehlen) 1n der Tatra hingewiesen. Dieselben oder sehr
ahnliche Unterschiede kann man an mehreren Arten oder Gattungen
demonstrieren (z B Arten der Gattung Psodos) Zu diesen Unterschieden
gehoren aber auch Beispiele da im Rahmen der Synusien des Bohmischen
Massivs dieselben Arten vorkommen wie im Karpaten-System, doch mn
unterschiedlichen Unterarten (z B Erebwa epiphron, Boloria aquallonaris,
Parnassius apollo, P mnemosyne) Die Unterschiedhichkeit der Lebens-
bedingungen 1n entsprechenden (oder benachbarten) Vegetationsstufen
und Azenalen kann sich aber auch in verschiedenen Populationsdichten
derselben Arten widerspiegeln, die 1m Herzynikum seltener sind als im
Karpatikum oder umgekehrt (Anomogyne specitosa, A rhaetica, Cualaena
haworth:, Thera cognata usw)

Auch azonale Biozonosen und Biochore weisen recht ausgepragte Le-
pudopterensynusien auf. Dies gilt vor allem fur die Formation der warmen
{(Weh) Sandgebiete im Bezirk von Hodonin und Bzenee¢ {(Sudmahren) und
fur ahnhche Sandgebiete der transkarpatischen Westslowaker Dot rea-
gleren die sonst fur die Synusien der Vegetationsstufen 1 und 2 charak-
teristischen Arien ganz anders — namlich durch unterschiedhche Popu-
lationsdichten Getade diese und nicht etwa die Anwesenheit emer
bestimmten Art st fur diesen Azonalbiochor kennzeichnend {z B Zy-
gaena punctum, Hipparchia aelia, Porphyrinia noctualis, Bradyptesis appen-
diculata) Der jetzige Endemismus mancher Arten in diesem Azonal oder
in anderen Biotopen kann nur scheinbar sein, da es sich in Wirkhichkeit
um rehktartiges Vorkommen von Formen handelt, die nachweisbar auch
in anderen Formationen lebten, von denen sie restlos verschwanden, und
es scheint nur eine Zeitfrage zu sein, bis sie auch da verschwinden (ber-
nahe klassische Beispiele bieten Ammobiota hebe, und die offenbar
restlos ausgestorbene Budwa spinmi, teilweise Malacosoma castrense usw)
Abet auch echte Endemismen, wie z B Zygaena cynarge-emn Terziar-
relikt-konnen als Differentialarten fur unsere Zwecke belanglos sein

Einen ahnlichen azonalen Biochor stellen offenbar die Hochmoore dar
Und gerade in diesem Fall 1st die faunistische Unterschiedlichkeit der
(haufigeien) herzymschen gegenuber den (selteneren) karpatischen Hoch-
mooren am auffallendsten So kommt Colws peleeno z Z nur m je emnem
nordmahnschen (Rejwviz) und karpatischen (Suchd Hora) Hochmoor vor,
wo sie offenbar ausstirbt Dagegen ist sie in den sudbohmischen Uber-
gangsmooren und in den Hochmooren des Bohmeiwaldes doch mehr ver-
verbreatet und es besteht auch Hoffnung, dass sie dort langer uberleben
durfte Auch da gibt es spezifisch-endemische Unterschiede (Syngraphe
microgeammea 15t bisher nur aus emnem emnzigen Hochmoor in den Karpaten
bekannt (Sucha Hora), Vaccinuna optilete fehlt ber Rejviz usw) Es gibt
aber auch Beispiele verschiedener Populationsdichten einer Art in den
herzynischen und karpatischen Hochmooren Ahnliche Lebensausserungen

283



kennen wir ubrigens bei Arten, die fur gewisse Vegetationsstufen cha-
rakteristisch sind (so ist z B Dasypolia templt haufiger in der Vegeta-
tionsstufe 6 ev 7 des Bohmerwaldes als in der Tatra) Ein spezifisches
obwoh] bereits 1m anderen okologischen Zusarnmenhang erwahntes Bel-
spiel, 1st das Vorkommen gewisser Formen in waldsteppenartigen, relativ
warmen N schen der Stufen 1, 2, die aber gleichzeitig betrachtlich hohere
Populationsdichten auf den ({trockenen) Randern von Hochmooren mit
Vaccimen und Caliuna aufweisen (Rhagades prunt) Solche Populationen
haben dann auch unterschuedliche Futferpflanzen in verschiedenen okolo-
gischen Nischen Amnarta myriliz und A. cordigera, ber uns streng tyipho-
phile bis tyrphobionte Falter, sind z. B in Thuringen in den Meereshohen
um 600—700 m Leitarten oder wenigstens Begleiter von Vaccimen, bes
Vacamaum mtis-idaea, die auf degradierten Boden mit Fohre ausgedehnte
Bestande bilden Anarta myrtili kommt ubiigens auch ber uns neben den
trockeneren und uberwucherten Hochmoorrandern, wo sie weniger haufig
als Pseudotyrphophil thiegt, aut trockenen Cealluna-Heiden vor (Sudwest-
mahren, ber Znoymo) Ahnlich unterschiedlich benehmen sich manche
Populationssegmente von Eurois occulta, ganz besonders aber Ochropleura
praecox in den Vegetationsstufen 1—2, oder in den Azonalen einerselis
(wo sie mest geringe Populationsdichten aufweisen}), und in der Vegeta-
tionsstufe 5—6 andererseits In den zulezt genannten erreichen sie nicht
nur hohere Populationsdichte sondern sie werden zu ausgespiochenen
Leitarten Analoges gilt uber Ceratopteryx graminis usw Ganz einmalig
15t das Beispiel des Schmetterlings Leptidea morsei, der vor selnem Aus-
sterben 1n Sudmahren eine Leitart der Vegetationsstufe 1 und der Rander
der Vegetationsstufe 2 war, wahrend e1 mm Karpatensystem fur manche
Brotope der Vegetationsstufe 5 charakteristisch ist

Eine stark ausgepragte azonale Foimation bilden eutrophe Flachmoore
niedriger Lagen mit ithrer einmaligen Synusie thermopsychrophiler Arten,
die trophisch an deren spezifische Vegetation mit uberwiegenden Phrag-
mates-Bestanden gebunden sind Mit Ausnahme von Melitaea dictynna
(und teilweise Buckleria paludum) gibt es hier kaum gemeinsame Faliei-
arten in echten Hochmooren

Eme besonders 1in den hoheren Karpatenlagen gut ausgepragte Lepido-
pterensynusie finden wir m der Vegetationsstufe 7 IDhese wird durch
emmen reprasentativen Artkomplex der Geometridengaitung Entephrie und
durch mehrere Noctuiden charakterisiert In diesem Zusammenhang sei
betont, dass manche besonders an die Vaccinien-Bestande gebundenen
Arten dieser Stufe auch als tyiphophil vorkommen konnen (Lithophane
consoca, Anomogyne speciosa, Acleris maccana, Griselde myrtillang, Ca-
toptria margaritella usw ) Fin Kennzeichen dieser Synusie st ein zeit-
weise saison-bedingtes Uberschneiden mit der Vegetationsstufe 6 Auch
1m Rahmen dieser Synusie gibt es teilweise betrachtliche faumishische
Unterschiede zwischen dem Herzynikum und dem Karpatikum (so z B
be1 Entephria usw )

Etwas problematisch wird die Charakteristik der Synusie der Vegeta-
tionsstufe 2 Alle Umstande scheinen anzudeuten, dass besonders ber der
kaitographischen Bearbeitung (Zlatnik & Rauder 1966) diese Stufe
etwas breit (zu Ungunsten der Vegetationsstufe 3) aufgefasst wurde Auch
emne strenge Abgrenzung der Synusien der Stufe 1 und 2 war nur teillweise
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moghch Ihese Schwierigkeiten mussten durch die Bildung einer gemein-
samen Synusiengruppe {Ubergangssynusie) fur diese beiden Stufen uber-
bruckt werden Deswegen erschemnt die kunftige Eliminierung mancher
Arten (nach Klarung deren Autokologie), die klar in die Vegetations-
stufe 2, besonders aber 3 fallen, unvermeidbar

Trotzdem muss man auf emen sehr reprasentativen Komplex von Le-
pidopterenarten 1m Rahmen der Vegetationsstufe 3 aufmerksam machen
(z B mehrere Drepamiden, Agha tau, Diwrsia mendica, Amphipyra per-
flua, Hydriomena coerulata, Bapta punctata, B bimaculate, Anagoge pui-
perariz) Auch in diesem Rahmen gibt es naturlich manche Differential-
arten, die z B pur fur manche mahrische Biozonosen charakteristisch
sind (Odontosia sievers:y, Schistostege decussata — eine fur die Waldstep-
penbiotope der Kleinen Karpaten ganz typische Art) Auch in diesem
Fall wird es offensichtlich notwendig sein, spezielle Aufmerksamkeit der
Differenzierung dieser Synusie im westlichen und ostlichen Teil der CSSR
zu widmen Die Vegetationsstufe 3 erscheint vorlaufig als relativ arten-
arm Betrachtliche Schwierigkeiten bieten ebenfalls die sog Microlepido-
pteren The bestehenden Mangel sind also wenigstens vorlaufig auch
methodischen Charakters

Ahnliche Schwierigkeiten bieten die Charakteristik und Differenzierung
der Synusien der Vegetationsstufen 4 und 5 Besonders die varmeren
Reihen der Fagus-Stufe (4a) sind anhand von Lepidopterensynusien nur
schwierig von denjenigen der Vegetationsstufe 3 zu trennen Die Synusien
der Vegetationsstufe 5 sind mehr ausgepragt, aber auch in diesem Fall
wurde es notwendlg, einer synthetisierenden Vorgangsweise Vorgang zu
geben und zwar desto mehr, als hierher auch manche Arten aus der
Vegetationsstufe 6 reichen Das 1st teillweise durch den Umstand verur-
sacht, dass hier ein Ubergewicht von euryoken und betrachtlich polypha-
gen Arten besteht, und dass wu bisher ungenugend die an Nadelbaum-
bestande und Laubbaumbestande und thre Begleitpflanzenarien trophisch
gebundenen Formen unterscheiden konnen (was besonders die sog Micro-
lepidopteren anbelangt)

Es ware zu umfangreich und ware wenig sinnvoll, die Vegetationsstu-
fen 6 und 7 zu differenzieren Thre Arten sind vielfach gemeinsam, die
bestehenden Unterschiede sind eher quantitativen als qualitativen Cha-
rakters, oder sie sind den faunistisch-zoogeographischen Unterschieden
zwischen den Elementen des Herzynischen oder Karpaten-Systems zu-
zuschreiben

Diesen und ahnlichen Problemen soll in Zukunft notwendigerwelse
die entsprechende Aufmerksamkeit gewidmet werden Andererseits wider-
spiegelt die terdwelse Unmoglichkeit ewner strengen Unterscheidung der
Vegelationsstufen der sog eigentlichen westpalaearktischen Waldzone die
Kompliziertheit der in der Emfuhrung erwahnten Vorgange mm Laufe
des Holozans, die die chtonophytische Zonalitat Osteuropas gerade in
den Bergstufen verwischte oder zu emnem Maosaik umwaldelte.

Die Pinus cembra- und Knieholzzone (Vegetationsstufe 8) von der eige-
nen alpinen Zone (Vegetationsstufe 9) zu trennen, ware, rein zoozonolo-
gisch gesehen, recht formell Knieholzbestande bilden mit den alpinen
Wiesen eine mosalkartige Formation, so dass die Synusie der Stufe 8 nur
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anhand von an Pinus cembra und P, mugho monophag gebundenen Arten
(wie etwa Blasthesthia mughiana) charakterisierbar wire.

Ein eigenartiges hochinteressantes geobioziénologisches Problem diirften
dagegen die Synusion der phytozénologisch bisher wenig beachteten {azo-
nalen?) Formationen der Canyon-Tialern darstellen, wie wir sie vor allem
aus dem Karpatensystem kennen. Diese sind sowohl Gkoklimaiisch (zonale
Inversion, beschrinkte Insolation besonders nahe der Grundschicht,
Wirmeausstrahlung der Felsen in der Nacht, mehr oder weniger gesetz-
maissige Luftstrohmung, Radiationscharakter des Wetters usw.) als auch
edaphisch und bodentypisch (z. B. Kalkstein, Serpentin, aber auch physi-
kalische Faktoren — wie steile senkrechte Felsenhinge usw.) und dadurch
auch phytozénologisch gut charakterisierbar. In diesem Zusammenhang
sei noch bemerkt, dass mehrere Arten nur in zwel unterschiedlichen
Azonalen vorkommen, oder nur dort hohere Populationsdichien aufweisen:

1. In den Canyon-Tilern und im Sand-Azonal einerseits (Hadena albi-
macula) und

2. in den Canyon-Tidlern und Hochmooren andererseits (Diarsia dahlii,
Cerastis sobrina, Gnophos dilucidaria).

Im allgemeinen darf festgestellt werden, dass der Versuch einer Cha-
rakteristik der Lepidopterensynusien einzelner Vegetationsstufen im Sinne
von Zlatnik (z. B. 1961, 1963) einer Vertiefung der biozinologischen
Auffassung syndkologischer Lepidopterenforschung bedeutsam beitrug.
Dies wird besonders klar, wenn wir diese Auffassung mit derjenigen von
Martan, 1858, die auch von Hruby, 1864 und Slanedkovg, 1967
iibernommen wurden, und die schliesslich auch in den Verdffentlichungen
im Bereich des Naturschutzes vorherrscht. Dies soll keinesfalls als eine
Art Kritik verstanden werden, sondern vielmehr als Feststellung, dass
die phytozénologische Auffassung von Zlatnik eine exakt fundierte
Basis fiir die theoretische Rekonstruktion der Geobioztnosen und <eren
Insektensynusien in der Tschechoslowakei und im breiteren Sinne auch
in Mitteleuropa bildet. Obwohl dieser Auffassung noch betrichtliche Ver-
feinung, Vertiefung usw. fehlt, wie dies bei jeder Theorie der Fall ist. Da
auch in unserem Fall nur ein Versuch vorliegt, ist es erforderlich, durch
kritische Bemerkungen, neue Sichtwinkel usw. die von uns entworfene
Auffassung zu verbessern, zu vertiefen, kurz zu vereindeutigen, damit
sie sowohl theoretisch als auch praktisch weiter anwendbar werden

kénnte. X
SCHLUSSFOLGERUNGEN

1. Aus dem Gesamtkomplex von ungefdihr 3000 Lepidopterenarten
wurden auf Grund von etwa 100.000 grosstenteils quantitativ gefangenen
Faltern rund 650 Arten eliminiert, und zwar nach den tkologischen Krite-
rien, die sie als Differentialarten fiir die von Z1a t n i k theoretisch postu-
lierten Vegetationsstufen auf dem Gebiete der Tschechoslowakei vorbe-
stimmen.

2. Diese Differentialarten wurden in die den einzelnen Vegetationsstufen
entsprechenden Synusien nach Haufigkeitsgrad, Populationsdichte, choro-
logischen Anspriichen usw. eingeordnet, und zwar mit folgendem Resultat:

3. Fiir die Vegetationsstufen 1, 2 und 7, sowie fir die azonalen Biochore
der Sandgebiete, der Hochmoore, der Flachmoore und teilweise fiir
Canyon-Téler konnten einwandfreie charakteristische Faltersynusien de-
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finiert werden. Dasselbe gilt auch fir die Vegetationsstufen 8 und 9,
deren Abtrennung im Falle der Fyltersynusien wegen ihres mosaikartigen
Charakters allerdings unwichtig erscheint.

4. Die Vegetationsstufe 2 scheint besonders in der kartographischen
Bearbeitung ven Zlatnik & Raufer, 1965 etwas breiter aufgefast
zu sein, wodurch die Faltersynusien der Vegetationsstufe 3 zusehr einge-
schrankt wurden.

5. Dagegen stellen sich einer eindeutigen Abtrennung der Faltersynu-
sien der Stufen 4 und 5, sowie 6 und 7 gewisse Schwierigkeiten entgegen.
Diese sind zwar teilweise rein methodisch bedingt (z. B. mangelnde
Kenntnis der Auttkologie und die dadurch entstandene Schwierigkeit,
Differentialarten eindeutig zu eliminieren), andererseits scheint aber klar
zu sein, dass diese Verhaltnisse auf die Vegetationsstufen bedingenden
Faktoren zuriickzufithren sind. Der westpalaearktische Waldbiochor verloer
namlich aus bekannten Griinden in Mitteleuropa seine fiir Osteuropa
charakteristische Zonalitit. Statt dessen entstanden in Mitlelgebirgslagen
Mitteleuropas standortbedingte Biotope, die als sog. Reihen (im Sinne
von Z la t nik) den Charakter der Vegetationsstufen zum Mosaik machen.
Deswegen gibt es neben der flir die erwihnten vier Stufen charakteristi-
schen Arten eine grosse Zahl von Arten. die auch in der benachbarten
Stufe aufireten. Obzwar die kiinftige Forschung diese Schwierigkeiten
noch korrigieren kann, behalten sich mehrere sonst flir manche Waldbio-
zonosen recht charakteristische Arten diesen 6kologisch intermedidren
Charakter bei. Die Eliminierung dieser charakteristischen Arten aus dem
Differenzialkomplex ist jedoch kaum denkbar, weil dadurch nicht nur
die Anzahl der brauchbaren Differentialarten zu gering bliebe, sondern
es miisste dadurch auch eine nichit zu begriindende guantitative Dispro-
portion bei diesen so artenreichen Synusien entstehen.

6. Bei manchen Falterarten wird ihre zoozénologische Wichtigkeit nicht
durch thre blosse Mitgliedschaft in einer Synusie bestimmt, sondern viel
mehr durch ihre fiir die entsprechende Vegetationsstufe charakteristische
Populationsdichte.

7. Mehrere Differentialarten zeichnen sich auch durch unterschiedliche
Populationsdichten oder sogar durch die Zugehorigkeit zu den Synusien
unterschiedlicher Vegetationsstufen im Béhmischen Massiv und im Kar-
patensystem aus.

8. Fliir manche Vegetationsstufen sind auch Arten unterschiedlicher zoo-
gecgraphischer Elemente. oder sogar Endemismen charakteristisch. Das
gilt z. B. fir sog. Herzynicum, Bohemicum (mit dessen eher atlantomedi-
terranen Beeinflussung) im Gegensatz zu den mehr pontisch oder osteuro-
péisch gepriigten Bioztnosen des Karpatensystems. Auf diesem Gebiet
sind weitere Untersuchungen erforderlich, damit die notwendige Ge-
nauigkeit bei der Auswahl von Differentialarten erzielt werden konnte.

9. Eine wohl “pseudoazonal® wirkende Geobiozdnose bilden canyonar-
tige Téler, deren Falterbiozénosen gewisse chorologische Konvergenzen
mit den azonalen Synusien der Sandgebiete oder Hochmoore aufweisen
kénnen. Dies ist insofern wichtig, als dabei die Anwesenheit der Nahrungs-
pflanze eine unterordnete Rolle spielt, was die Differentialarten als mezo-
klimatisch oder mikroklimatisch besonders abhingig charakterisiert.

Zusammenfassend diirfte man also feststellen, dass der Versuch um die
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Charakteristik der fiir die von Z1atnik eniworfenen Vegetationsstufen
charakteristischen Faltersynusien eine wesentliche Vertiefung der bis-
herigen synokologischen Betrachtungsweisen dieser Problematik brachte
Deswegen scheint dieses Vorgehen in der Zoozdnologie sowohl theoretisch
als auch praktisch perspektiv zu sein.
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Abstract: 180 sp. of gudgeon, Gebio gobie (Linnaeus, 1758), irom Danube
drainage of Czechoslovakia and 78 sp. from the river Labe drainage were measured
and 28 morphometrical features together with 3 meristic ones were studied with
regard to eventual subspecific differences among them, and comparisons were
performed with data from English, Polish, Rumanian and Kazachstan gudgeons.
The relative growth variability was also studied.

There are differences between native and Kazachstan populations (here G. gobio
lepidolaemus), G. gobio sarmaticus from Poland, and G. gobio obtusirosiris sensu
Banarescu, 1959 from Rumania. It is believed that in our territory both river
drainages are inhabited by the typical form, Gobio gobio gobio (Linnaues).

INTRODUCTION

The gudgeon. Gobio gobio (Linnaeus, 1758), is geographically wide-
-ranging. Therefore, it is an interesting species for a systematic study.
The foilowing contribution offers a morphometric comparison of the
populations of gudgeons sampled in the rivers Orava, Beéva, Dyje, Morava
and in the creek Vyrovka. In comparing the results of these localities
with those of foreign authors, in the frame of Eurasia, I have tried to
precise the subspecific classification of our gudgeons.

Berg (1914, 1923, 1949) dealt with the variability of the gudgeons;
Vliadykov (1931) studied from the systematical point of view the
populations of the gudgeons from the river Tisa. Further authors
interested in this problem: Banarescu (1953, 1961, 1962) has studied
the taxonomy of the populations of the gudgeons in England, Kazachstan
and Rumania. The same author (1959) synonymized Gobic obtusirostris
(Cuvier et Val, 1842) found in the Munich area with Gobio gobio carpa-
thicus (Vladykov, 1931) from the river Tisa drainage as Gobio gobio
obtusirostris (= carpathicus) from the Danube drainage. According to
Krupka (1969) the existence of Gobio gobio obtusirostris from the
Danube drainage is at issue for the time being. Zukov (1965) studied
the populations of the gudgeons taken from the Upper Dnépr River,
Rolik (1967) described the gudgeons from Poland. Michailova
(1966) has described the gudgeons from Bulgaria and Alexandiova,
Smirnov (1969) were concerned in the gudgeons from the Middle
Dnépr River.
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Fig. 1. Measurements on Gobio gobio.

1—2 total length, 1—3 body length, 1—4 head length, 5—6 head height, 7—8 length of
pectora! fin, 9—10 lenght of ventral fin, 1112 lenght of anal fin, 11-13 height of
anal fin, 14—15 length of dorsal fin, 16-18 height of dorsal fin, 7—9 P—V distance
9—11 V—A distance, 8~17 V — anus distance, 17—11 anus — A distance, 18—19 body
height, 1-14 predorsal distance, 1—8 preventral distance, 1—11 preanal distance, 1-2
preorbital distance, 21— postorbital distance, 20—21 diameter of eye, 22—23 lengih
of barbels, 12—3 length of caudal peduncle, 24—25 the shortest body height, 26-27
height of caudal peduncle.

Qur authors pursuing the taxonomical problems of pgudgeons are:
Mahen (1931), Albertova Suchemelova (1953), Oliva (1959
1962), Lohnisky (1961) and Krupka (1969).

MATERIAL AND METHODS

All measured specimens come from the collections of the Faculty of Natural
Sciences of Charles University, The fishes were fixed in cca 4%, formaldehyde
solution. In general, I have measured 258 specimens taken from 5 bodies of water:
from the river Qrava — at the river mouth near Kralovany town — 25 specimens
(leg. Balon and coll); from the creek Virovka — Zvéfinek near Nymburk town -
18 specimens (leg. Skofepa); from the river Befva — near Kamenec village — T
specimens (leg. Balon and coll); from the river Dyje — 10 km south of Znojme
town — 55 specimens (leg. Brychta); and from the river Morava -- channel in the
Bur reservation — 22 spec. (leg. Hol&ik).

The measurements have been made in accordance with the definitions of HoI€&1k
Hensel (1971). In general, 1 have measured 31 morphologic feafures; out of these
3 meristic and 28 plastic features. {(Measured features are shown in Fig. 1).

The measurements stated in percentage of the body length (in %, longitudinis
corporis), in percentage of the head length (in %, longitudinis capitis), in percentage
of the interorbital length (in %, longitudinis interorbitalis), the shortest body height
is stated in percentage of the body height (in % altitudinis corporis) and in percentage
of the length of caudal peduncle (Table §).

All measurements have been taken by a pointed sliding gauge. In biomeinc
evalution, there were following basic statistics applied: Arithmetic mean (3h
standard deviation (s), error of the mean (s3), coefficient of variation (V), difference
of mean values (M diff) and CD coelf (Holé&ik, Skofepa, 1971).
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Tab. 1. Mean values of plastic features in various classes of length
{regardless to the localitics)

differ
long. corp. 41- &1- 61- 71~ 8l- 91— 101- 111- 121- 181- in 9%
{rm) -50 -0 ¢ -80 -~00 <100 -110 -120 -130 -140 min
value

in % longitudinis corporis

long. cap. 23.6 231 241 24,7 248 247 248 244 250 261 128
alt. capib. 144 143 147 167 153 151 147 152 183 157 9.0
dist. praeorbit. 9.5 91 9.9 102 1¢4 104 105 101 11.0 11.2 231
diametor oculi 8.2 5.7 5.2 b.b 6.2 5.1 4.9 47 4.9 4.4 40.9
long. eirri 4.1 4.5 6.8 6.1 6.0 5.8 5.7 5.8 6.6 7.5 829
dist. interorhit. 7.8 7.1 7.9 T4 G4 7.5 7.9 7.3 7.8 7.6 113
long. D 1.8 1.7 1.7 123 123 124 13.0 122 J21 12.7 1i.1
alt. T 21.8 219 21.7 222 219 214 209 209 197 2098 126
long ped. caudae 221 21,9 211 2156 21.0 206 210 207 188 202 111
alt. corp. 16.1 178 193 197 194 19.7 21.2 204 20.7 187 1317
dist. praedora. 45.1 443 466 46.9 46.8 466 467 451 463 4570 6.1
RESULTS

1. Growth variability of plastic features (relative
growth)

Before proceeding to a statistic evaluation of the morphologic features
of various populations of gudgeon, Gobio gobio, the growth wvariability
had been observed and thus: in all 5 bodies of water and in 11 plastic
features. (All proportions are in Y, of the body length) — Table 1.

The purpose was the elimination of those features in which there might
be found greater differences in proportions of various size groups than
between the populations belonging to various subspecies. These features
would be eliminated in the morphologic comparison of the populations
of Gobio gobio. Mean values of plastic features in ¢, of the boedy length
are given in Table 1, regardless to the localities.

From the total evaluation of plastic features dependent on the enlarging
body length, it is to be seen that the observed features may be divided
into 3 groups:

a) Features relatively diminishing during the growth (diameter of eye,
height of dorsal fin, length of caudal peduncle).

Tab. 2. Statistic values of meristic features

local. number of scales rays D rays A
X 48y 8 Y X 4 85 B v T 4+ 8- - v
Orava 40.324+0.24 1.18 293 7.2040.10 042 6.54 6.20-40.10 0.76 12.18
Vyrovka 37.64+0.25 2.21 §5.88 7.0240.07 0.65 894 5.7840.08 075 12.97
Betva 39.65+0.15 1.34 3.37 7.034008 0.66 863 6141008 068 1106
Dyje 40.05+020 1.51 3.77 7.01+0.06 0.43 534 6294008 063 9.99
Morava 39.454+0.23 1.06 268 7.0940.06 0.29 3.72 5884015 0.71 1211
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Tab. 3. Values of M diff (belowleft) and CD (upper right) coeff. for number
of lateral line scales

local. Orava Vyrovka Betva Dyje Morava
Orava — 0.82 0.26 0.10 0.38
ViTovka 7.94 — 0.59 0.67 0.568
Betva 2,38 7.24 — 0.14 .08
Dyije 0.89 7.84 1.60 = 0.23
Morava 2.71 5.61 0.74 2.00 —

b) Features relatively enlarging during the growth (head length, head
height, preorbital length, length of dorsal fin).

¢) Features not varying or fluctuating during the growth (length of
barbels, interorbital length, body height. predorsal length).

In some cases the plasticity of the features observed are relatively high
(see Table 1); nevertheless. it is impossible to eliminate the features which
are widespread in literature (p. e. diameter oculi in %, longitudinis cor-
poris).

2. Statistic values of morphometric features

21. Meristic features

The values of meristic features are given in Table 2. The table clearly
shows that the gudgeons from the river Orava attain the highest mean

Tab, 4. Values of M diff and CD coeff. for number of branched rays in dorsal fin

local. Orava Vyrovka Beiva Dyje Morava
Orave - 0.18 0.17 0.24 0.18
Vyrovka 1.66 L 0.007 0.009 0.07
Bedva 1.46 6.09 — 0.02 0.08
Dyje 1.75 0.11 0.20 - 0.11
Morava 1.08 0.77 0.60 1.00 =

values as to the number of scales in the lateral line, and the gudgeons
from the Vyrovka Cr., attain the lowest values, whereby the values of M
diff and CD coeff (Table 3, 4, 5) do not show significant values. The

Tab. 5. Values of M diff and CD coeff. for number of branched rays in anal fin

local. Orava Vyrovka Betva Dyje Morava
Oravs - 0.27 .04 0.06 0.23
Vyrovka 3.23 - 0.25 0.38 0.05
Beé&va 0.46 2.27 - 0.11 0.20
Dyje 0.69 2.63 1.36 e 0.32
Mocava 1.88 0.47 1.64 2.86 -

292



Tab. 6. M diff and CD coeff, — Bummary

local, Orava Virovke Bedva Dyje Morava
Orava — 2 0 ] a
Vyrovks 15 . 0 0 2
Belva B 16 - 0 0
8 b 15 4 — L]
gﬂ-&va 8 16 b K e

number of branched rays of the dorsal and anal fin does not therefore
exhibit any difference after the comparison of various populations.

22 Plastic features

All localities studied were compared by means of M diff and CD coeff.
The numbers in Table 6 show how many times the previously chosen
limits of M diff and CD coeff. vere overpassed (M diff > 3, CD coeff > 1,28).

As regards the features studied it is possible to conclude (basing ecn CD
coeff.) that almost in no case de the features exhibit chosen limits. The
only exceptions are the CD coeff. of the Vyrovka creck and the Orava
river in the case of one feature (length of barbels in percentage of the
body length and in %, of the head length) and between the Vyrovka creek
and the Morava river the above mentioned coefficient in two cases is
higher (length of barbels and body height in %; of the body length). That
means that the observed populations cannot be morphologically dif-
ferentiated. It is not out of question that in applying other body measure-
mentis certain differentiations could be observed; however, proportions
commonly used by all quoted authors do not indicate it.

Statistic data of our 5 localities studies are in Table 8.

DISCUSSION OF RESULTS

1. Comparison of morphologic features of European
gudgeons

1.1, Meristic features

Table 7 shows mean values. and ranges of meristic features — according
to European authors.

In the frame of the CSSR. the least number of scales in the lateral line
is in the gudgeons from the Vyrovka Cr. — 37.54 — (experienced results),
the highest number is in gudgeons from the Blatna Cr. — 42.38 (Alber-
tova, Suchomelova, 1953). Mean values vary from 39.45 to 41.92
at other localities. The gudgeons from the river Morava exhibit mean
values 39.45 (exp. results) and the gudgeons from the Miec lake (Alber-
tovad Suchomelova, 1953) attain the values 41.92. The most com-
mon number of scales is 38—42. From our populations the population
from the River Dyje exhibits the great variability of this feature {37—43),
mean values are 40.05,

In the frame of Eurasia, the gudgeons from Albania attain the lowest
mean values 36.33 (O1iva, 1959). The gudgeons from the rivers Thames
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Tab. 7. Burvey of meristic features of European gudgeons

suthor and locality a numher z number of branched
of acales rays
min—Imex = dorsal fin anal fin
Berg (1949), USSR — 4045 — 7 6
Mahen (1931), OSSR
Svratka, Dyje 72 40— 446 sxe o —
Vladykowv (1931) Tisa,
USSR 33 39—42 40.48 7 (5) 6
Albertovs, Suchome-
lovs (1951), CSSR
Blatns 180 4143 42.38 - —
Maec 45 4] —43 41.92 - —
Ohie 117 4044 41.76 - —
Vitava 304 3844 4(.83 ~— —
Oliva (1959), Albania 3 35-—317 36.33 ki 5
Banarescu (1954), Romania — 3044 2 ki [
Banarescn (1962)
Thames, England 18 41 —44 42.50 — —
U, USSR 10 37—41 39.40 —_ —
Talass, USSR 10 30—42 40.45 - —
Lohnisky (1961} C88R
Blatna 119 38—41 39.83 — -
Bive, Seberdk 12 39--41 40.08 - -
Lhotak 33 39—43 41.45 — —
Miec, Basta 16 39—42 40.31 - =
Vykin 38 3943 40.50 - -
Mald Arazinova 107 39—42 40.52 — o
Bezednieae, Poltruba 683 3942 40.60 — —
Kadik, Koedhs Hail 30 —41 39.92 — =
Corveny, Kréelovsky a9 3941 390.69 - =
Vimola 51 36 —42 41.13 — -
Labe 17 5 -41 40.17 — -
Tepla 26 39---41 38.80 — —
Moravice, Odra 81 39—42 40.18 - —
Oliva (1962)
Prut, Poland - 39-42 41.40 T(8) 6(7N
Znkov {1965), USSR
Upper Dnépr 82 - 41.61 7 6
Dorko (1968)
Ondava, C8SR - — 41.00 — —
Michailove (1966)
Bulgaria 366 36 —42 — 7 6
Rolik (1967)
Poland 86 3943 s {6} 7 By 6 (n
Alexandrova,
Smirnov (1969), USSR 82 38—43 40.60 7—90 6—8
Krupka (1969}
Turieo, (IR 227 39--43 40.92 - -
Orava 25 38—42 40.32 7 6
Virovka 78 37—42 37.54 7 8
Beéva 78 38—42 395.65 7 ]
Dyje o5 37—43 40.05 7 8
Morava 22 37—41 39.45 7 8
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and Blatna attain the highest mean values 42.5 and 38-42 respectively.
Berg (1949) states 40 to 45 scales in the lateral line. Mahen (1931)
records the same number.

The mean number of branched rays of the dorsal fin is seven, according
to all authors. Alexandrova, Smirnov (1969) state a range from 6
to 8 with a mean value of 7.16 for the Middle Dnépr River. This feature
show practically no variability.

The number of rays of the anal fin is again in accordance with those
of all authors. The most common number of branched rays is 6.

1.2, Plastic features

Table 8 show a survey of plastic features of Gobio gobio. The gudgeons
from our bodies of water attain the largest size of the body length
(52—152 mm) - (longitudo corperis) — and such is the case in the gudgeons
from the river Thames (120—138 mm) — Banarescu (1962). The
gudgeons from Kazachstan attain the smallest size in this feature
(50—68.5 mm) — Banarescu (1962).

Head length in %), of the body length — Vladykov (1931) states
a range from 25.64 to 30.30 for the gudgeons from the river Tisa. The
values for the gudgeons from Albania (Oliva, 1959). from the river
Thames and from Kazachstan (Banarescu, 1862) are also within this
range. The gudgeons taken from our localities exhibit lower values in
this feature (20.3—-28.0). The gudgeons from Rumania (Banarescu,
1954) attain lower values as well (23.8—28.4). The gudgeons from the river
Prut — Poland (O1iva, 1962) and those from the Dnépr River (Zukov,
1965: Alexandrova, Smirnov, 19689) also exhibit lower values,
contrary to the description of Vliady kov (1931).

Head height in %, of the body length — Rolik (1967) was the only
one who has described this feature. and that in the gudgeons from Poland.
Stated values are lower (15.6-18.2) than those recorded in gudgeons
taken from our waters.

Preorbital and postorbital length in %, of the body length — the
gudgeons recorded from our localities exhibit lower values than those
from other Eurcpean localities — as in the preceding case. Interorbital
length in 9/, of the body length — this feature was again described only
by Rolik (1967) in the gudgeons from Poland. The values of the gudgeons
taken from our waters are lower again.

Lenght and height of anal fin and lenght and height of dorsal fin in%
of the body length — Vladykov (1931) described these features in the
gudgeons taken from the river Tisa. Further authors recording these
features in the gudgeons from the Dnépr River are: Zuko v (1965) and
Alexandrova, Smirnov (1963). The values stated by the above
mentioned authors conform with these features. The gudgeons taken from
the cobserved localities exhibit similar values in length of the anal fin —
the values are lower in other features.

Length of caudal peduncle in %; of the body length — Viadykov
(1931) states a range of (18.60) 20.83—25.0 (26.31) for the gudgeons from
the river Tisa. The values for the gudgeons from the river Thames, from
Kazachstan (Banarescu, 1954). from Poland (Rolik, 1967) and from
the Dnépr River (Zukov, 1965; Alexandrova, Smirnov, 1969)
are within this range. Our gudgeons exhibit slightly lower values.
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Tab. 8. Plastic characters of gudgeon {Gobio gobio)

loeality Orava Vyrovka
L 26 78

min—max X 4 8y v min—max X 4 sy v
long. corp. 88— 152 11.16 52—-118 76.49

in % longitudinis corporis

long. cap. 22.5-26.1 24.681+0.19 3.88 20.3-26.2 23.2040.17 654
alt. cap. 14.1-15.7 14.854-0.18 5.99 13.7-153 14.7040.12 7.42
dist, prasorb. 8.6-11.6 10.2710.14 6.78 7.5-10.2 9.684£0.13 11.66
dist. postorb. 94-1156 10.56 000 444 9.8-11.1 1013 =010 837
diameter couli 4.2- 5.9 4.801L0.09 890 3.8 71 65621007 1L1E
long. cirri 6.1- 7.8 6.864+0.10 7.30 3.3- 6.6 4.56+0.08 I5.79
dist. interorb. 1.0- 7.8 7.3240.10 6.43 5.4 8.1 7.254+0.10 1234
alt. A 5.9 8.6 T4510.14 6.34 4,.2-10.3 7.214-0.13  6.52
long. A 16.0-19.1  17.541+0.22 9.57 12.9-17.8 15454011 186.12
long. D 19.1-25.4 22204020 10.02 17.6-26.0 21.4140.19 9.38
alt. D 9.4-14.1 12481025 .63 9.1-15.06 12024013 .78
long. ped. csudae 18.4-254 2].284-0,33 7.90 18.0-26.8 21.8140.20 8.26
altitudo corporis 16.5-21.7 19.67--0.29 7.48 18.1-21.1 16.8940.20 10.24
min. alt, corporis 5.1-10.6 8.801+0.15 8.48 €.3— 9.0 7.63 1010 1L24
dist. praedors. 44.4-50.0 46.804-0.31 334 43.2-46.7 44801023 444

in %, longitudinis capitia

diameter oculi 16.3-23.3 19.4840.38 9.66 16.0-32.0 23.8840.33 12.33
long. cirri 24.6-33.2 27.7810.42 7.64 12.3-30.0 19.7140.37 16.6%

in %, altitndinia corporis
min. al{. corporis 36.8-60.0 45.60+-1.12 12.23 36.8-60.0 456941.12 12.23
in % distanticnis interorbitalis

diameter oculi 54.3-84.0 64.1411.45 11.28 55.0-127  77.254+1.53 17.43
Jong. virri 75.7-106 81514172 9841 425118  63.7911.63 2113

in % longitudinis pedunculi caudae

min. alt. corporia 35.0-560.0 41.941-0.87 10.3¢ 256.0-4
alt. ped. caudae 43.7-62.6  51.524-0.93 002 323.3-b

36.26 +0.68 ]14.44
46.844-0.69 11.32

=1
—

Body height in % of the body length — Berg (1945) states a range
from 18.18 to 22.22; M ahen (1931) records 21.73—-23.80 for the gudgeons
from the CSSR (so called “high form*); Vliadykov (1931) states
20.0—~21.27 {22.22). Mean values for the gudgeons from Albania (Qliva,
1958) are high, x = 24.33. Mean values for the gudgeons from Kazachstan
are lower in this character (21.40). Mean values for the gudgeons from
Rumania conform with those recorded by Berg (1945). Mean values for
the gudgeons from the river Thames are 22.33 (Banarescu, 1962). The
gudgeons from the Dnépr R. (Zukov, 1965; Alexandrova, Smir-
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from Czechoslovakia (author’s results)

Betva Dyje Morava
78 56 22

min-mnax X o+ 82 V  min-max X 4 o8g ¥  min-max X 4 By v
88—1356 105.35 82143 109.13 74—128 08.45

22,3-26.7 24914011 3.75 22.6-28.0 24.8540.10 438 22.7-27.1 25.5640.19 3.48
14.9-17.0 15.864-0.11 6.15 14.7-15.1 14.7640.11 5.44 13.4-16.8 15004-0.20 6,13
9.6-11.3 10.404009 7,30 9.5-11.1 10.3240.10 7.21 9.2-10.8 10.3840.13 6.72
10.4-11.3 10.774-0.07 562 9.6-11.6 10514009 6.11 10.4-11.8 11.0340.11 4.74
43 6.5 530006 7.47 43 6.2 5104006 791 4.7- 6.0 5231006 5.80
4.7- 7.4 65254009 12.01 5.1- 65 5904010 1281 657~ 71 6324012 9.02
8.8~ 8.3 76041006 7.62 68 7.7 7414007 6.73 7.9- 82 T7.98+0.11 &.71
3.7- 8.8 6.931 01 682 53 86 7.254011 7.36 b5.9- 8.0 T.063-0.13 848
34.8-191 17.263-0.11 13.03 13.9-19.1 16.35+0.16 10.88 12.5-19.0 16.581L0.30 891
19.6-25.0 22.014+0.13 7.49 17.4-247 21.2740.192 891 18.6-23.56 21.69+0.29 831
9.8-14.4 12.0340.10 5.03 10.3-16.6 12.58+0.15 6.66 10.4-14.1 12.4710.22 6.30
17.0-25.6 20.744-0.18 7.80 17.4-24.8 20.4510.16 591 18.5-23.3 20.8810.26 5.51
16.2-21.8 19.6010.13 6.07 16.8-22.7 19.011+0.18 6.84 19.4-23.7 21.40140.22 4.75
8.0—- 8.7 8.60+0.07 731 7.4-94 8634000 750 8.9- 91 8961009 479
44.6-50.0 46.87+0.16 3.00 45.2-46.8 46.3330.21 3.40 45.5-49.0 48.004+0.29 285
16.4-27.1 21.3040.20 8.26 17.5-23.7 204640.21 7.58 18.3-23.6 20.49+0.20 6.63
17.9-32.2 25104034 11.99 169-30.% 23664040 1250 20.7-27.9 24.734+0.48 0.18
36.8-53.3 45.021 041 7.95 385-56.3 45.3010.45 7.32 36.4-47.4 41.951+0.60 B.65
65.6-100 71.05--0.88 1092 58.8-90.0 69.185-1.01 10.81 b55.0-75.0 65.804+1.08 7.68
60.0-108 B3.604+1.23 12956 54.4-113 75.91L1.51 14.05 63.3-95.7 79.441+1.76 10.37
33.3-60.0 42.76-L0.59 1210 35.7-52.9 42.3340.51 8.94 35.0-60.0 43.0740.77 538
40.0-73.2 52.4610.68 11.47 42.9-62.0 b52.8610.66 9.05 42.0-59.1 50.951+0.94 8.61

nov. 1989) and from Poland (Rolik, 1967) exhibit the same range as
recorded by B er g (1945). Mean values for our gudgeons {except to those
from the Vyrovka Cr. x = 16.89) are in accord with Berg in this feature.

The shortest body height in % of the body length — the lowest mean
values are in the gudgeons from the Upper Dnépr R.x =7.75 (Zukov,
1965) and from the Vyrovka Cr, X == 7.63. The gudgeons from Kazachsian
attain the highest mean values X = 1045 (Banarescu, 1962).

Predorsal length in %, of the body length — the lowest values are to be

297



found in the gudgeons from the Vvyrovka Cr. © = 48.50 (Banarescuy,
1962).

Diameter of eve in %, of the head length — Mahen (1931) states a
range from 17.54 to 21.27; Viadykov (1831) records 17.85—23.80;
Oliva (1959) 19—20. Banarescu (1954) records lower values for the
gudgeons from Rumania (15.6-22.2). The gudgeons taken from our waters
also exhibit lower values in this feature. Higher values are recorded by
Zukov(1965)and Alexandrova Smirnov (1969) in the gudgeons
taken from the Dnépr River.

Length of barbels in %, of the head length — Vladykov (1931)
records high values 28.57--38.46; Banarescu (1954) records 20.0—-35.4
in the gudgeons from Rumania. The range in our gudgeons, except in
those from the Vyrovka Cr., is from 16.9 to 27.9 in this feature.

The shortest body height in %, of the body height — Mahen (1931)
records values (21.73) 45.45—47.61 for the CSSR. Vliadyvkov (1931)
records 43.47—52.63 in the gudgeons from the river Tisa. Other authors
do not state values in this feature. In our gudgeons the mean values are
lower, but the total range is higher (36.8—60.0).

Diameter of eye in % of the interorbital length — B er g (1945) records
rather high values 66.66—80.9: V1ady k o v (1933) states 62.50~82.4. The
gudgeons from Poland exhibit lower values (Rolik, 1967) — 50.6—82.4.
Our gudgeons exhibit considerable variability (54.29—126.7).

Length of barbels in %, of the interorbital length — none of the above
mentioned authors refers to this feature. The range of this feature is large
{42.5—117.5) in fishes from our waters,

The shortest body height in %; of the length of caudal peduncle — in
this feature, the values are recorded nearly by all above mantioned
authors, except by Zukov and Alexandrova Smirnov. Berg
(1945) states a range from 34.48 to 4347 (50.0); Mahen (1931) 33.46—
47.81; Vliadykov (1931) 35.71-4761. Oliva (1959) records mean
values 47.3 with a range from 45 to 50 in 3 specimens from Albania. The
gudgeons from the river Thames, X == 4196 (Banarescu, 1962) and
from Poland. x =40.30 (Rolik, 1967) attain lower means values. Our
gudgeons possess avarage values, except those from the Vyrovka Cr.
42—43.

Height of caudal peduncle in % of the length of caudal peduncle — this
feature was described only by O1liva (1962), and thus in the fishes from
the river Prut — Poland. The recorded values are higher than those in
our gudgeons.

1.3. Statistical differences among plastic features
our and other Eurcasian localities

Comparing our gudgeons with those from Rumania {Somesul Mic, Ba-
narescu, 1954) CD coeffs. attain higher values than 1.28 in 3 cases
Higher values are found in the gudgeons from the Vyrovka Cr. in all
cases (length of barbels and body height in %), of the body length. length
of barbels in 9%, of the head length). Gudgeons from Rumanian river Aries
differ from those from our water bedies in the following features: head
length, postorbital length, diameter of eye, length of barbels and the
shortest body height in %y of the body length: length of barbels in 9/, of
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the head length. The significant differences between our and Rumanian
gudgeons from Lower Timis were observed in the following features:
head length, postorbital length, diameter of eye, length of barbels and the
shartest body height in Y% of the body length.

At the following 3 Rumanian localities, there is a striking difference
in comparing our gudgeons with those from the rivers Lower Timis and
Aries {13 features). CD coeffs are only in 3 cases higher than 1.28 between
our localities and at the river Somesul Mic, At the river Aries, they are
90 times and in the gudgeons from the river Lower Timis, 11 times. Out
of this, the values are conformable between the rivers Lower Timis and
Aries in 11 cases, between the rivers Somesul Mic and Lower Timis only
1 case, and between the rivers Somesul Mic and Aries in 2 cases.

In comparing our gudgeons with those taken from the river Thames
(Banarescu, 1962), CD coeffs exceed the value 1.28 § times in general
{11 features).

Body height in ¢ of the body length — there are striking differences
between the gudgeons from the river Thames and those of CSSR as to
this feature. Banarescu (1962) records a difference between the
gudgeons from the river Thames (which he considers the limnophilie
form) and those taken from the river Roading in Essex (the recphilic form).
The mean values of the body height in *), of the body length are lower
in our gudgecons than in those taken from the river Thames: that is why
our gudgeons cannot be ranged with the limnophilic form. 1 could not
compare the gudgeons from the river Roading with my specimens as
Banarescu does not state necessary values for these calculations.
Only the data of mean values necessitate the fact that the body height
in % of the body length attains similar values as are those in our gudgeons.
The values of the length of the caudal peduncle do not confirm expres-
sively the reophilic form in our case. Our gudgeons and those from
Kazachstan (River Cu) show significant differences in the following
features: body height, the shortest body height. head length, diameter of
eve and length of barbels in %), of the body length.

Comparing our gudgeons with those from Kazachstan (River Tallas)
the significant differences are in the following features: body height, the
shortest body height, head length and postorbital length in % of the
body length.

In general, CD coeffs attain higher values than 1.28 (10 features) —
15 times in comparing the gudgeons from the river Cu with those from
our localities, and 24 times in comparing the gudgeons from the river
Talass with those taken from our localities. Out of this, they accordingly
differentiate 14 times.

Zukov {1965) studied the gudgeons from the Upper Dnépr River.
Comparing the gudgeons from the Upper Dnépr R. with those of our
localities, CD coeffs attain higher values than 1.28 in only one case. The
gudgeons from the Upper Dnépr River are morphologically identical
with those taken from our localities.

Rolik (1967) has described gudgeon Gobio gobio sermaticus from
Poland. As to the CD coeffs., there are considerable differences in com-
paring our gudgeons with those of Poland.

Head length in %; of the body length — CD coeffs are high, they exhibit
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values 1.44 in the gudgeons from the Vyrovka Cr. As to this feature,
the mean values is higher (26.50) in the gudgeons of Poland, than in ours
(23.20).

Head height in %, of the body length — mean values are lower in our
gudgeons. CD coeffs., except to the river Beéva, attain higher values
than 1.28.

Preorbital length in %, of the body length — CD coeffs attain higher
values than 1.28 in all cases.

Postorbital length in Y, of the body length — in contrast to the preceding
feature, CD coeffs attain lower values. There are not marked differences
between the gudgeons from Poland and ours,

Diameter of eye in %, of the body length — there are not evident dif-
ferences there.

Length of barbels in % of the body length — CD coeffs attain higher
values than 1.28 only in the gudgeons from the Vyrovka Cr. As toc this
feature, only the gudgeons from the Vyrovka Cr. differ from those of
Poland, and thus very outstandingly.

Height of anal fin and height of dorsal fin in 9%, of the body length CD
coeffs are higher only at the rivers Orava and Bedva.

In the following 4 features (length of caudal peduncle, body height, the
shortest body height, predorsal length — in %, of the body length) the
values of CD coeffs are low. The gudgeons from Poland and from the
CSSR do not evidently differentiate in this feature. The same concerns
the diameter of eye in %) of the interorbital length and the shortest body
height in %, of the length of caudal peduncle. CD coeffs attain higher
values than 1.28 — 14 times in general. Such is the case in these features:
head length (the Vyrovka Cr.}), head height {the Vyrovka Cr., the rivers
Orava, Dyje, Morava), preorbital length (at all localities), length of barbels
(the Vyrovka Cr.}, height of the anal fin (the river Beéva). All above
mentioned feature are stated in %), of the body length.

Alexandrova, Smirnov (1969) have divided the gudgeons taken
from the Middle Dnépr R. into 2 groups. In the first group, CD coeffs
attain higher values than 1.28 in the Iollowing feature: height of the anal
fin in %, of the body length in the gudgeons from the rivers Orava, Betva,
Dyje, Morava and Middle Dnépr. In the other group CD coeffs attain
higher values than 1.28 only in the gudgeons from the rivers Orava and
Be¢va in this feature. The gudgeons from the Middle Dnépr R. substan-
tially differ from those of the CSSR with an exception to the Vyrovka Cr.

In the height of the dorsal fin in %, of the body length, CD coeffs
attain higher values than 1.28 in the gudgeons from the rivers Beéva, and
Middle Dnépr, and that in either groups. In other observed features CD
coeffs do not attain higher values than 1.28 — consequently, there are no
evident differences between the gudgeons from the Middle Dnépr R. and
those of the CSSR as regards these features.

CONCLUSION

In general, T have measured 258 specimens of the gudgeon — Gobio
gobio (L.} taken from 5 bodies of water. The measurements of the various
morphological features have been made in accordance with the definitions
of Holéik, Hensel (1972). In evaluation, the statisties method has
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been applied — Reisenauer (1965), Holé¢ik Skofepa (1971). In
the frame of Eurasia, the results have been compared with the elaborations
of the following authors: Berg (1956), Mahen (1931), Viadykov
(1931), Albertova Suchomelova (1953), Oliva (1959, 1962),
Banarescu (1954, 1961, 1962), Lohnisky (1961), Zukov (1965),
Daorko (1966), Michailova (1966), Rolik (1967), Alexandrova,
Smirnov (1969) and Krupka (1969). I have come to the following
conclusion:

1. The relative growth variability of the selected plastic features can be
divided into 3 groups:

a) Features relatively diminishing during the growth (diameter of eye,
height of dorsal fin, length of caudal peduncle — in %, of the body length).

b) Features relatively enlarging during the growth {(head length, head
height, preorbital length. length of dorsal fin — in % of the body length).

¢) Features not varying or fluctuating during the growth (length of
barbels, interorbital length, body height, predorsal length — in %, of the
body length).
2. The measured gudgeons from various bodies of water in Czechoslovakia
evidently differentiate only in 3 cases (CD coeffs) the gudgeons from the
river Orava and from the Vyrovka Cr. differentiate in the length of
barbels in 0} of the head length and body length; the gudgeons from the
Vyrovka Cr. and from the river Morava differentiate in the length of
barbels and in the body height in %, of the body length). Therefore, they
cannot be systematically separated, they are subspecifically identical and
represent typical Gobio gobio gobio.
3. Differences between our and Eurasian gudgeons (CD coeffs):

a) Our gudgeons and those from Kazachstan (Gobio gobio lepidolaemus)
evidently differentiate in 25 cases (out of 10 observed features). They
show subspecific differentiations.

b) The gudgeons from our bodies of water and the desecribed subspecies
Gobio gobio surmaticus from Poland evidently differentiate in 14 cases
(out of 15 observed features). They show subspecific differentiations.

¢} The gudgeons from cur bodies of water and from Rumanian localities
evidently differentiate in 21 cases (out of 13 observed features). They
show obvious subspecific differentiations.

d) The gudgeons from our bodies of water and from the river Thames
evidently differentiate only in 8 cases {out of 13 cbserved features). They
cannot be differentiated subspecifically.

e) The gudgeens from our localities and from the Middle and Upper
Dnépr Rivers do not evidently differentiate, they are subspecifically
identical — Gobio gobio gobio.
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Abstract: The cysticerenoid of R. crassiscolex (Linstow, 1880) is loeated in a
capsule consisting of muscle and connective tissue and formed from the organism
of the snail. The space between the capsule and the cyst is filled with a dense ligquid
with numerous granules and conneciive tissue libres. The cyst contains the scolex
and neck of the cestode which develop te adull stage after excysiation in the
definitive host. The outer part of the cyst tegument contains fine circular and
longitudinal connective tissue fibres and the outer part of the fegument of scolex
and proximal part of neck contain microtriches. The inner part of tegument of cyst,
neck and scolex is filled with an amorphous substance. The subtegument of cyst,
neck and scolex has an identical structure. The outer part is formed frem circular
and lengitudinal muscle and connective tissue fibres, the inner part consists of
pyriform and bladder-like cells. These cells are surrouded by fine muscle and con-
nective tissue fibres runnmng from the outer part of subtegument. The structure of
parenchyma of neck and scolex is the same as in adult cestodes

Cysticercoids of the cestode R. crassiscolex, the adult stages of which
are parasitic in Soricidae, have been deseribed only on the basis of whole
mounts {rom various species of terrestrial snails in the papers by Kisie-
lewska (1958), Prokopié¢ and Zdarska (1958), Rawson and
Rigby (1960), Kisielewska and Prokopi¢ (1963), Prokopié
et al. (1970) and Jourdan (1972).

The morphology and structure of R. crassiscolex cysticercoid studied
on section material stained with histological methods is described for the
first time in the present paper. Histochemical studies of the cysticercoid
will be the subject of our next paper.

MATERIAL AND METHODS

Cysticercoid of R. crassiscolex were obtained from the snails, Deroceras agreste
(Miiller, 1774) and Semilimexr semilimax (Férrusac, 1802). They were located under
the epithelium of respiratory and body cavity, in hepatopancreas and in kidney.
These tissues, together with the cysticercoids, were fixed in Baker's neutral formal-
dehyde (Pearse. 1960}

The morphology and structure of the cysticercoid was studied on a series of 6 gm
thick paraffin sections stained with Mayer’s, Bohmer's or Weigert’s haematoxylin-
-eosin, Mallory's phosphowolfram haematoxylin, van Gieson’s method, trichrome after
Masson and Goldner, Gomori’s method and PAS method for the detection of reticular
fibres and method for the detection of calcium after Kossa.

303



Fig. 1. Invagination of scolex and neck inte cyst cavity. A — morphologically fully
differentiated ilarva before invagination, B — invaginated larva, cysticercoid; a -
outer margin of cyst, b — outer margin of neck, ¢ — inner margin of cyst and neck,
d — outer margin of scolex.

RESULTS

The larval stage of R. crassiscolex is a cysticercoid without tail (Fig. 1),
consisting of a cyst with neck and scolex inside. The space between the
capsule and cyst is filled with a dense fluid. The capsules observed were
both solitary and clustered, but in no case two capsules were touching
by their walls, they were always separated by at least 1 u thick layer
of host tissue.

Capsule (Fig. 2; Plate I, Fig. 2). The capsule is a spherical to oval
sac consisting of muscle and connective tissue fibres and measuring
320400 X 290—-382 am. Inside the capsule is the cyst and the space
between the capsule and cyst is filled with a dense fluid containing
muscle and connective tissue fibres and granules. The capsule js con-
nected with the host tissue by bundles of muscle and connective tissue
fibres running from the outer layer of the capsule into the surrounding
tissue. The wall of the capsule is up to 9 u thick. The applied staining
methods showed that it consists of four layer: outer, middle and inner
layer, and inner limiting layer. Outer and inner layer consists of con-
nective tissue and middle layer consists of muscle and connective tissue.
The inner limiting layer borders the inner margin of the capsule towards
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its cavity. No outer limiting layer has been demonstrated. The outer con-
nective tissue layer measures 1 um. The middle muscle and connective
tissue layer measures 4—5 um. The inner connective tissue layer is of
aproximately the same thicknees as the inner limiting layer, reaching
1,5 um. Fine connective tissue fibres of the outer and inner layer are
stained pink with haematoxylin-eosin and van Gieson’s methed, red-violet
with Masson’s and Goldner’s trichrome, black with Gomori§ methed and

L

Fig 2. Structure of capsule. a — connective tissue outer layer, b — muscle and con-
rective tissue middle layer, ¢ — muscle fibres prevailing in the central part of the
muscle and connective tissue middle layer, d — muscle and connective tissue middle
layer, & — connective tissue inner layer, f — inner limiting laver.

red with PAS method. The muscle fibres of middle layer are stained red
naernatoxylin-eosin, Masson's and Goldner's trichrome, yellow with van
Gieson’s method and faint red with PAS method. The muscle fibres
prevail in the central part of this layer, The connective tissue fibres of
middle layer are stained pink with haematoxylin-eosin, red with van
Gieson’s method, blue with Masson’s trichrome, green with Goldners
trichrome, gray- black with Gomori's method and pink with PAS method.
The inner limiting layer is not stained by any of the methods used and
is discernible only by its refractivity.

Cyst (Figs. 1,3; Plate I, Figs 1,2; Plate II, Fig. 1). The cyst surround
“the invaginated neck and scolex and measures 290—360 X 190—280 pm.

305



Its wall is 11—16 um thick. An outer limiting layer was observed on its
surface. This layer is often damaged or teared off. It is 1 um thick and
discernible by its refractivity. The tegument forms a 1 um thick layer and
its amorphous substance is stained deep pink by Gomori’s method. Fine
conneetive tissue fibres (Plate I, Figs 1,2; Plate 11, Fig. 1) measure about
4/, um and are situated in outer part of ithe tegument. The outer fibres
are circularly and the inner ones longitudinally oriented. They are stained
pink by haematoxylin-eosin and van Gieson’s method, red-violet with
Masson’s and Goldner’s trichrome, black with Gomoris method and red
with PAS method. A 1 uym thick basement layer was observed under the
tegument. It was not stained by any of the methods used.

The subtegument consists of outer and inner muscle and connective
tissue layers. The muscle and connective tissue fibres in the outer layer
are circular and those in the inner layer are longitudinal oriented. They
are regularly arranged in both layers (Fig. 3). The connective tissue fibres
are oval in section and measure 4—6 X 2—3 um. The distance between
them was found to be 4—7 um, according to the stage of dilatation or
contraction of the cyst. These fibres are stained pink with haematoxylin-
-eosin and van Gieson’s method, blue with Masson’s trichrome, green
with Goldner’s trichrome, faint pink (ground substance) and gray-black
(fibrills) with Gomori$ method and pink with PAS method. The muscle
fibres measuring 1--2 um in diameter run in parallel with connective
tissue fibres both in the circular and longitudinal layer. These fibres are
situated approximately half the distance between two neighbouring con-
nective tissue fibres. They are stained red with haematoxylin-eosin and
Masson’s and Goldner’s trichrome, yellow with van Gieson’s method and
faint red with PAS method. Pyriform and bladder-like cells are situated
under the longitudinal muscle and connective tissue layer. The pyriform cells
touch the tegument with their anterior attenuated part and their posterior
widened part containing nucleus is tucked under the longitudinal muscle
and connective tissue layer. They occur separately in the spaces formed
by regularly arranged circular and longitudinal connective tissue fibres
of the subtegument, which is well visible in tangential sections (FPlate II,
Fig. 1). Fine connective tissue fibres running from the tegument surround
the pyriform cells. The size of these cells is 7—13 XX 4—6 um. the light
plasma is stained pink with Gomori’s method. The nucleus is dark, picnotie,
it measures 3—5 X 2—3 um and is stained black with Gomori’s method.
The bladder-like cells measure 3—3 wm, their nucleus is indistinet and
plasma very granulated. Calcareous bedies are situated beiween the cells
of both types. They measure 2—4 um and occur mostly at the place of
invagination and in the opposite part of the cysticercoid. They are stained
brown-black with Kossa’s method. Fine muscle and connective tissue
fibres were observed between the cellular elements of the subtegument
in some sections at high magnification ()< 1000). They ran from circular
and longitudinal muscle and connective tissue layer and formed a con-
tinuous thin layer on the inner margin of subtegument. The inner margin
of the cyst is bordered by an inner limiting layer which is 1 um thick and
discernible by its refractivity.

Neck (Fig. 1). The neck is located in the cyst cavity, freely adhering
to its inner wall. Tt is connected with the cyst wall only at the site of
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invagination. The neck is situated in such a manner that it surrounds the
scolex and the neck fegument is turned to the tegument of scolex (Fig. 1).
The neck forms a 6—~11 um thick layer. The outer limiting layer of the
neck is refractive and 1 um thick. The tegument in the proximal part
of neck measures about 1 um and is divided intoc two layers. The outer
layer consists of microtriches which are stained red by haematoxylin-
-eosin, and Masson’s and Goldner's trichrome, and yellow by van Gieson’s
method. The inner layer consists of an amorphous substance which is

Fig. 3. Longitudinal section through cvst wall. a — outer limiting laver, b — circular
and longitudinal connective tissue fibres of ouler part of tegument, ¢ — inner part
of tegument, d — basement layer, € — circular muscle and connective tissue layer
of subtegument, f — longzitudinal muscle and connective tissue layer of subtegument,
g — pyriform cell, h — bladder-like cell, i — calcareous body, 3 — inner limiting
layer, k — transverse section throuh circular muscle fibre, 1 — transverse section
through circular connective tissue fibre.

stained deep pink by Gomori’s method, similarly as in the tegument of
cyst. In the distal part of neck, the microtriches are gradually shorter
and then disappear and the tegument consists of an amorphous substance
only. In parallel with decreasing lengt of microtriches the tegument of
this part becomes lower till it reaches half of the height of tegument
of the proximal part. The microtriches occur approximately at !/;—1/
of length of the neck. The basement layer in the proximal and distal parts
of the neck is of almost the same thickness as the tegument.

The subtegument consists of circular and longitudinal muscle and con-
nective tissue layer which is stained with histological metheds in the
same way as analogous layers in the eyst wall. Each of them is 1 um thick.
The pyriform cells measure 4 X 2 um. The bladder-like cells were ob-
served only rarely and their size was 2-3 um. The calcareous bodies
measure 2—4 um. Muscle and connective tissue fibres running from the
muscle and connective tissue layers of subtegument were observed among
the cells. In the proximal part of neck, under the subtegument, there
was a 1—5 wm high layer of parenchyma. The wall of neck is closed by
a 1 ym thick inner limiting layer.
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Scolex (Fig. 1; Plate II, Fig. 2}. The scolex is surrounded by neck
and measures 270—330 < 150—254 xm (Fig. 1). The outer limiting layer
on the seolex surface is 1 wm thick and is often damaged, especially on
the surface of suckers. The tegument is 3—4 um high and its outer pat
consists of microtriches, which are visible on the whole surface of scolex
The longest ones are on suckers where they reach 3 um, somewhat
shorter microtriches are on the surface of rostellum, and on the remaining
parts of scolex they measure 2 ym in length. At the border beiween the
scolex and neck the microtriches become gradually shorter (see description
of neck). The inner part of the tegument consists of an amorphous sub-
stance measuring 1 ym. On the top of rostellum, the inner part of the
tegument is thickened (4—6 um) and hooks are growing from it. The
cysticercoids were found to pessess 20 hooks arranged in two rows. Their
length is 40—47 um in anterior and 46—52 um in posterior row. Both the
microtriches and the amorphous substance of the tegument are stained
in the same way as in the neck wall. The basement layer is 1 um thick
and has the same properties as the basement layer of neck and cyst.

The subtegument measures 8—11 um in height. The subtegumental
muscle and connective tissue layer is 4—6 pm thick and its structure
does not differ from analogous layers in the wall of cyst and neck. The
pyriform cells measure 4 X 2 um. The bladder-like cells measure 2—3 um
and are much more numeracus than in the wall of neck and cyst. Between
the pyriform and bladder-like ceils were again found fine muscle and
connective tissue fibres running from the upper muscle and connective
tissue layers and forming a centinuous layer on the inner side of sub-
tegument. This layer consists mostly of connective tissue fibres and i
well visible in the suckers, whereas in other parts of scolex it can be
seen only in some sections. Under the subtegument lies a layer of paren-
chyma which does not differ from that of adult cestodes. The cellular
part of subtegument, and parenchyma of the distal part of scolex, com-
prise numerous calcareous bodies which reach the size of 3—5 um anid
are stained brown-black by the Kossa’s method.

DISCUSSION

During processing the material by histological techniques the tissue
is considerably contracted so that the measurements of the cyst and
scolex are lower than if living cysticercoids in whole mounts are measured
The size of the capsule, however, is practically the same both in sectien
material and in whole mounts. Consequently, the space between the
capsule and the cyst in section material is larger than in living cysti-
cercoids.

The capsule of R. crassiscolex cysticercoids has not yet been described
in the literature. Ubelaker et al. (1970) use the term “capsule* for
the cyst of Hymenolepis diminuta (Rudolphi, 1819). The structure of the
capsule differs from the structure of the remaining parts of cysticercoid
The outer limiting layer was not found on the outer side of the capsule,
but there were numerous muscle and connective tissue fibres penetrating
from the outer and middle layer of the capsule 15—25 um deep in the
snail tissue, During the isolation of cysticercoids the capsule remains
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connected with the snail tissue. These facts suggest that the capsule ig
formed from the host organism.

The outer limiting layer covering the tegument corresponds to the
“hyaline coat“ described by Voge {1960 a, b) in the cysticercoids of
Raillietina cesticillus (Molin, 1858) and H. diminute. Baron (1971) in
his electron microscopic (EM) studies of R. cesticillus cysticerceid observed
undulated tubules running in radial direction in the outer limiting layer.

The structure of tegument is almost identical in the cyst, neck and
scolex, because the body covering of the non-invaginated larva (younger
phase of development) arises as a single layer on the whole gurface. The
outer part of the tegument is distinguished according to the function
of individual parst of the cysticercoid. The cyst wall was found {o contain
circular and longitudinal connective tissue fibres making the cysticercoid
firm and elastic. The scolex and proximal part of neck contained micro~
triches having a nufritional function. The inner parts of the tegument
of cyst, neck and scolex have the same structure.

The longest microtriches are on the surface of scolex, in the proximal
part of neck they become gradually shorter, and in the distal part of neck
and in the cyst disappear. In the EM studies of H. diminute, Ubelaker
et al. (1970) described fine projection on the surface of cyst tegument.
They resembled microtriches of the scolex and neck and were termed
“microvilli“ by the authors. Similar projections were described also by
Baron (1971) in R. cesticillus cysticercoids and were termed “microtrix-
-like projections”. The occurrence of microvilli in the cyst tegument is
probably due to the faet that the whole surface of the non-invaginated
larva performs a nutritional function. The circular and longitudinal con-
nective tissue fibres in the outer part of cyst tegument are formed only
in the second half of larval development. Ubelaker et al. (1970)
described a dense net of filaments in the cyst tegument of H. diminuta
which they called “terminal filamentous web*. In principle identical with
our results was also the description of tegument structure of Proteo-
cephalus pollanicola Greeson, 1952 published by Threadgold {1965).
In contrast to our observations, Baron (1971) did not found any struc-
tures in the cyst wall of R. cesticillus which might be identified as
muscle fibres.

The subtegument, similarly as the tegument, arises as a single continuous
layer during the development of non- invaginated larva. Its structure
is identical in the cyst, neck and scolex. The circular and longitudinal
muscle fibres of the subtegument have not a character both smooth and
striated muscle fibres. The ultrastructure of the muscle fibres of Callio-
bothrium verticillatum (Budelphi, 1819), Phyllobothrium foligtum Linion,
1890, Lacistorhynchus tenws (v. Beneden, 1858} and H. diminuta was
described by Lumsden and Byram (1967). The pyriform cells of the
subtegument correspond to “flask-shaped cells* deseribed by Lumsden
(1966) in his cytological study of H. diminute, L. tenuis and C. werticil-
latum. According to his description, these cells are connected with the
“matrix cuticle® (inner part of the tegument). In the light microscope,
we have observed the pyriform cells also beneath the tegument, and they
were found to have a similar chemical composition as the amorphous
substance of the tegument. In younger phases of larval development,
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when the tegument is formed, the size of these cells on the whole surface
of non-invaginated larva is 10 X 6 wm, their plasm is very granulated
and the nucleus is saccular. In the invaginated cysticercoid, when the
tegument is already fully formed these cells are smaller, measuring
7 X 4 um in the cyst and 4 X 2 ym in the scolex and neck. Their plasm
is light, without granules and their nucleus is pycnotic. According to the
mentioned properties, the pyriform cells seem to participate in the
structure of tegument.
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TRANSMISSION OF MICROSPORIDIA TO INSECTS VIA INJECTION
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Abstract: With Galleria melionella larvae positive transfers were achieved by
injection of spores of Varumaorpha (Nosema) plodige, V. (N.) heterosporum, N. noctui-
dae and Thelohania (V.) ephesizae which were infectious also per os. Negative were
injections of Plistophora schubergi, Thelohanwa bracteata, T. fibrata, Plistophora
simulii, P. debaisieuxi and Nosema bombycis which do not infect Galleria per os.
P. schubergi injected into Barathra brassicee did not infeet it although spores are
infectious for that host when given per os There was no mortality after injection!
of sterile doses from 3000 to 100000 spores. Infected last larvae do not pupate and
they survive without feeding 30 to 60 days in webs.

The transmission of microsporidia from host to host by injection is
a rare yet existing way of infection in nature. Parasitic Hymenoptera
transport on and in their ovipositors a droplet of host hemolymph with
hemocytes or fragments of tissues and during next oviposition they
transfer the inoculum. This situation was described as the reason of three
types of infestation caused by Nosema mesnili in the cabbage white
butterfly, Pieris brassicee. (Weiser, 1966). The infection introduced
with food differs from distribution of the parasite when injected by
Apanteles glomeratus and a third type 1s a combination of both ways.
In experimental sirnulations of such infections we used injections of
spores and vegetative stages isolated from the hemolymph of dissected
infected caterpillars. Subsequent experimentation with Variimorphe (No-
sema} plodiae, V. (N.) heterogsporum and Plistophora schubergi transmited
by injection was reported later (W eiser, 1973). Transmission by injection
was used by Undeenand Maddox (1973) in experiments with Nosema
algerae. They used a non-sterile homogenate and separated and activated
spores with a gradient centrifugation method.

This paper will deal with the sterile transmission of microsporidian
spores and vegetative stages by injection, the host reactions and some
quatitative data on resulting intections.

MATERIAL AND METHODS

Insect hosts: Larvae of the wax moth, Galleria melionells L. were reared
in flasks with Haydak medium (Haydalk, 1938), each flask starting with a 24 h
egg-mass. Uniform larvae of the late prepupa, after formation of thewr first web,
were collected from the colony and used for injections. Barathra brassicae [. larvae
were produced on artificial medium of Shorey and Hale (1965) in continuous
laboratory rearings. Larvae were kept after infection in separate glass vials on
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special stands, with a supply of food for the whole development tll pupation
Infected larvae were used for preparation of sterile suspensions for 1njections

Microsporidia used Nosema plodiae and Nosema heteraosporum, original
1solates of Kellen and Lindegren (1968, 1969) were obtained from the authors
and were mawntained on Barathra brassicae 1n continuous lines by feeding starved
3rd 1nstar larvae with a droplet (1 mm? of spore suspension i1n water on a loop
The reception of the whole droplet was contreled under the dissecting microscope
Every larva developed the nfection They were kept at 26 °C and 95%, RH at
a 12 hours day light In 15 days the infection was wvisibly apparent, producing white
spots under the cuticle, after that time the caterpillars were used for the mnoculum
Both microsporidia belong to the genus Varumorphae Pilley

Phistophora schubergr Zwolfer was ornginally i1solated from infected Lymantria
dispar L where 1t infects the gut wall It was mantained by serial {ransrnission
on B brassicae

Thelohania ephestiae Mattes was 1solated from infected Ephestic kuhniwella larvae
and transmited to B brassicae where 1t was mamntained This microsporidian belongs
also to the genus Varivmorpha Pilley

Nosema mesnili (Paillot) and Nosema bombycis Nageli were 1solated from infected
Pieris brassicae and Bombyxr mor: in rearings and used for some experiments
N noctuidae Tssi was 1sclated bv Isst in Leningrad and used 1n this series of experi-
ments

Thelohanta bracteate (Stiickland), T fibrata (Strickland), Plistophora simulu (Lutz
and Splendore) and P debaisienxt Jirovec were collected 1n 1nfected larval Odagmia
ornata 1n the field Cysts 1in theiwr fat body were dissected under the mieroscope and
their suspensions were used for injections

Isolation of sterile material Caterpllars of Baraethra brassicae or
Gallerig mellonelle with well developed infections in their iat hodies were anes-
thetised by CO» and aseptically cut open The gut was moved to one side and the
whole fat body with spores was teared out with a forceps Fragments of infected
tissues were squeezed between two stermle shides and the hberated spores were
washed 1nto a sterile vial by sterile saline

The infected gut of Barathra brassicae with Plistophora schubergt was removed
during a dissection of the larva On a sterile shde the protruding peritrophic mem-
brane was extracted together with the gut content the gut wall was removed, cut
longitudinally and was washed by shaking two times in sierile saline Parts of the
gut were squeezed between two shides and free spores washed into sterile saline

Blackfly larvae with white cvsts of microsporidia were removed irom the colonies
on leaves, were broughti individually on sterile shides and therr gut was removed
after cutting the last segment The cysts with mucrosporidian spores were remeved
and washed by shaking in sterile saline They were then suspended in saline during
this process the species involved was 1dentified

Adjustment of the suspensions The content of spores and vegetative
stages 1n each suspenston was counted in a Burker hemocytometer and the sample
was diluted with sterile saline to the requested concentration without use of any
antitiotics In the hemocytometer mature spores are more refringent than sporoblasts
Sporonts are spherical to irregulat The stages could be compared with stages on
dry smears of the same mater:al, stained by Gilemsa

Injections Suspensions were wnjected with the use of tuberculine syringes
and an injector enabling the injection of variable amounts of 81 to 10 mm' 1n each
injection For the procedure larvae were treated with CO, in a Buchner funnel
inserted in a Erlenmayer flask with dry 1ce Anesthetized caterpillars were mjected
with 2—3 mm' of spore suspension and deposed on filter paper in a Petri dish
There their wounds dried closed i 1-2 min and regained activ:ity in 3 to 5 munutes
Because they built new webs during 24 hours they did net need any food (which
could contaminate their wounds)

The progress of the infection was followed from the Tth day on watermounts and
Giemsa stained smears Spore contents were counted from suspensions of des-
integrated bodies of larvae suspended tn adequate volume of water

RESULTS

Transmission by 1njection Positive transmissions were
achieved with all microsporidia which were infectious for Galleria mello-
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Tab 1 Development of injected Guileria meilonelia 1., larvae Dosage 3 mm?flarva,
22%C, without food

Saline only Fat body and saline V ephestiae and aal

Days L P I L P I A S

2 (5} — = (2 — =

45 100 o 5 96 )— —

7 (10) (6) 3) — -

6 86 e i) 26 = 07 = -
S {10} {6} (3}

- 5 85 60 34 07 — -
20 (10) (6) L) (3

= 5 85 e 94 94 3 —

32 (10} *) (85) (6) *) {94) (45) (3) -
5 52

38 (10} *) {99) (b4) (3) —
43

43 {67) t3) =
30

49 {i5) (3} —
22

57 (95) {(3) =
2

64 (86) (%) =
1

Numbers 1n parentheses = dead mdividuals
*) eggs, larvae developed before death of adulis

nella by feeding Verumorpha plodize, V heterosporum, V ephestwze,
N. noctuidge (mimumum development) Exception was in the case of Plisto-
phora schubergt which did not infeet Galleria nor Barathra by mjection
into the body cavity Negative were injections with Nosema mesnili,
N bombycis, Pistophora stmulu, P debawsieuxt, Thelohanwa bracteata and
T fibrata in last larvae of Galleria mellonella

The njection site was not important sofar, if the gut was not affected
To exclude eventual complications the region over the lateral stigmatal
Iine was chosen All caterpillars contarmunated with bacteria died during
the next three days If antibiotics were used with the spores, the mortahty
was protracted for a week and more and 1t affected the general picture
of the microsporidian infection The tissues infected after injection were
the same as by feeding

The infection, germs from open empty spores, were absorbed first by
lymphocytes and oenocytes and multiphied in many subsequent divisions,
as shown in water mounts and Giemsa smears, without direct sporulation
during the first 6 days After that the vegetative stages invaded the fat
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Tab. ¢ Development of injected Galieria mellonella Ly larvae with Fariimerpha plodiae,
V. heterogporum and Nos. noctindae. Dosage 40 000 spores in 3 mm?jlarva, 22°C, without food

) V. plodiae V. heterogporum N noctuidae
Dags L P L L P. L L. P. I
2 (4) - = (6) = - = =
ué Y4 100
Y (4) — — (8) — -
b6 44 au &0 —
12 (4) —
96 20 73 —
25 (4 - - (28) - - =
a6 72 = 90 10
32 (20) - - — (22)
8o 78
42 (46) — 2 (50) = = =E (78) (22)
54 50
61 (91) — - (96) — s no eggsd
9 4

Numbers in parentheses = dead individuals

body and on the eight day the spores appeared in large guantities. During
this vegetative growth all differences in injected amounts of parasites
were wiped off.

Injected doses: The reactions of infected caterpillars to the
infective dosage which are visible in feedings and which are interpreted
in many cases as dose-responses of different stages, overdoses causing
septicaemias or dose under the infective threshold, ho not exist in injected
caterpillars. Doses from 50 spores of V. plodiae or 40 of V. heterosporum
produced infections with final spore counts of 5 < 18% in the same way
as doses of 2000, 20.000 or 100.000 spores. Mortality resulted only after
the whole fat body was filled with spores. Galleriz mellonelle caterpillars
injected with spores changed their further development.

Development of injected larvae: As shown in Tab. ]
from parallel geries of injections of saline only, of saline with fat body
suspension and of saline with V. ephestiae, only caterpillars with the
microsporidian stop further development and remain larvae till death.
The other twa series show pupae in 7 to 16 days and produce adulis
after another two weeks. Later here the only mortality was physiological
mortality of adults after oviposition and production of their progeny
The larvae with microsporidia formed pupae only as exception and these
were not viable, Their fat body was filled with spores. All other larvae
remained larvae, produced large amounts of spores and died in thenr
webs between the 30th and 60th day. They surpassed the life of the
control larvae almost 10 times. The same results were in experimental
injections of larvae of the same group with two of three other germs,
V. plodiae, V. heterospora and N. noctuidae, as shown in Tab. 2. Micro-
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Tab, 3 Production of spores of Mierosporidia after infection by feeding and by snjection
in Berathra brassicae and Galleria mellonella caterpillars

Microsporulian Infection H. brusaticae L., Injection &. mellonelln Ly
Farnmorpha heterogporum dose: 2000 ap. 30 000 sp.
result: 5 108 & x 108 sp.
Variimorpha plodiae dose: 2000 sp. 50 00G sp,
result: 23 x 108 8x 108 sp.
Varuwmorpha epheatiae dose: 3000 sp. 25 000 3p.
result: & x 108 4.6 10% 3p.

Tha resultmg counts are averrage counts from groups of 10 caterpillara in each experiment.

sporidia of the genus Variimorpha produced again dormant larvae with
the infection. N. moctuidee, in contrary, infected the larvae but these
pupated after the 9th day and whereas 78% died subsequently as pupae,
another 22%, hatched and lived as adults, mating and ovipositing. They
all got the same doses of spores.

Production of spores: A comparison of infections of Barathra
brassicae by feeding and Galleria mellonelle by injection (Tab. 3) show
that final amounts of spores in both groups of infected hosts were very
close to 5 X 10% spores. In all these cases the spores filled all available
space of the fat body. In other series, Barathra with large last caterpillars,
produced several times more spores.

As mentioned, there i1s no direct relation between the injected dose of
spores and the produced amount of parasites in days after infection. On
the other side, the injected dose when very high will influence to some
extent the final spore count, as it is shown in Tab. 4 in V. plodige. At
the same time it is evident that most of the spores are deposed in the fat
body during the first 20 days and after the 25th day the whole accessible
body is filled up and there is no more increase, only survival of the
stored material.

Tab 4. \mount~ of spores produced during the survival of mjected Gallerie melionella

caterpiliars
Day V. plodiae V", heterosporum
1 my. 50 000 sp. 1060 000 m]. 30 000 sp.
9 162 x 108 sp.
25 800 x 105 3% 108 420:< 108 zp.
38 260 100 48 < 108 670 < 10% sp.
43 500 x 108 gp.
63 800 % 108 520 x 108 sp.

Spore counts from dissected single caterpiliars, the last number in each collon 13 averrage count
of the rest of & 20 caterpillar group i cach experinent,
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Tab. 5. Participation of the spores and vegetative stages of Varivmorpha heterogporum
in the infertion of Galleria mellonella after 1njection into the body cavity

I. Isolate on Sept. 9, infoction from Sept. 2:

1 mm? contams: spores 600 mjected 3 000
sporoblasts 600 3 000

diplokarya 3200 16 000
all stages mjected 22 000
II. 1 mm?* contains: BpOTER 3700 mjected 18 500
sporoblasts 200 1 000

diplokarya 200 1 0{313-_
20 500

Resulting infection after 17 days:

I 1.
in averrage pro larva: spores 163 x 108 146 x 108
sporoblasta 9 108 7 x 108
diplokarya 4% 108 12x 108
total 167 < 108 165 x 108

II1. Infections with spores dried on stenle shides, washed and injected after days of dry storage
at 20°C, 30 000 spores/injection

Daysy 1 2 3 4 10 20 30
Infected FA4~+ +++ +4+4+ L4+ B4 4+
All dead after 35 37 32 28 28 27 23 days

Infection with spores and vegetative stages: If only
40 or 50 stages (spores), were adequate to initiate an infection, it was
important to know if by any chance vegetative stages.did not mediate
the {ransmission as an unobserved admixture of the spore material.
A series of experiments with suspensions where vegetative stages have
been counted beside of mature spores is sumarized in Tab. 5. Suspenzions
with a majority of spores produced the same mass of spores after 17 days
as a series where spores surpassed vegetative stages. Long lasting dry
storage of mixed material where vegetative stages have been killed by
storage, brought the same infections as {fresh injections. The stored
material produced higher mortality in shorter term.

DISCUSSION

The injection technics in transmission of a series of microsporidia to
last larvae of Galleria mellonella brought evidence of the activation of
spores and germ extrusion in case when a major change of the osmotic
values of the medium was provided. It shows that any activation by
alkaline solutions (Ludox} or acids is not needed. Only this osmotic step
protects the microsporidian in the host against steady autoinfection which
may work against its conservation. For continuation of the invasion of
new cells with the microsporidia some vegelative stages remain active
among the spores and they react with new divisions and sporobiast
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formations as soon as some new susceptible cells are formed. This is not
the case in the infections of the gut and most probably the digestive juices
avoid spore openings and re-invasions.

The dosage responses to different quantities of spores fed with the
food to different stages of larvae reflect the losses of active stages during
their passage in the host gut and their concentration in some regions of
the gut, Mortality reflects the amount of bacteria introduced into affected
cells. When sterile material is injected, all dosage / infection and dosage /
mortality responses are changed. The main response in the genus Varii-
morpha is the interruption of the larval molts and pupation which
(Fisher and Sanborn, 1964) was characterized as production of a
juvenile hormone by the microsporidian. The effects of injections do not
similate the juvenile hormone action and have te be explained in another
way.

The injection method 13 a good way for maintaining and production
of spore material for laboratory experimentation. The resulting amount
of spores is close to the product of per os infections of Barathra brassicae.
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RECENZE -REVIEWS

Limnofauna Eurepaea — herausgegeben von J. Illies, 2. Auflage, 1978, 532 pp.,
DM 188,—, Gustav Fischer Verlag, Stutigart, New York.

Etwa zehn Jahre nach Erscheinen der ersten Auflage dieses grundle-anden Werkes
iiber die Faunistik der limnischen Metazoen Europas erscheint die zweite, Uiberar-
beitete und ergénzie Fassung, die die neuen Kenninisse tiber die Limnofauna bis zum
Jahre 1977 beinhaltet. Auf dieser neuen Auflage, die nun 14457 Tierarten aller im
Wasser lebenden Gruppen enthilt, haben schon 73 Fachleute aus 15 Nationalititen
(aus der Tschechoslowakei Doz. Hrbafek, Dr. Kofinek und Doz. Rozkoiny) tellge-
nommen, Die Zahl der aus den europiischen Binnengewissern bekannten Arten hat
sich also um mehr als 2050 erhiht. Das geschah besonders Dank der intensiven
faunistischen Erforschung in vielen Gebieten Europas, vor allem auf dem Balkan.
Neue tkologische und taxonomische Studien haben in manchen Gruppen zu einem
erheblichen Aufstieg der Artenzahl gefiihrt: den Extremfall stellt die Dipterenfamilie
ILimoniidae dar, mit dem Zugang von den vorherigen 73 bis zu den derzeitigen 403
Arten. In anderen Gruppen haben aber diese Studien auch Riickginge der Artenzahl
bereitet, wie z. B. hei den Chironomiden (1404 statt frither 1523 Arten) oder sogar
bei den Vigeln (135 statt 138 Arten),

Die kurze Einleitung bringt, neben den Erliuterungen der einig verwendeten fau-
nistischen und 8kologischen Symbole, die Einteilung des Gesamtgebietes von Europa
in 25 mehr oder weniger natiirlichen biogeographischen Regionen. Die einzigen
hiheren Taxa der Wassertiere wurden, im Einklang mit der Artenzahl der Gruppe
und damit auch In bezug auf die Spezialisten, aul verschiedenem taxonomischen
Niveau bearbeitet: von der Familie bei den manchen Insekten bis zur Klasse bei
den niedrigeren Protostomien und bei den Deuterostomien. Jede Gruppe wird kiirzlich
charakterisiert, besonders was die Bionomie, Chorologie und Taxonomie bettrift, und
die wichtigste Literatur wird angegeben. Dann folgt die Liste der in den europii-
schen Binnengewissern gefundenen Species, in der Form einer einheitlichen Tabelle,
die {ibersichtlich das Vorkommen der Arten in den 25 biogeographischen Gebieten,
samt den chorologischen Bemerkungen, zeigt.

Das Buch ist nattirlich besonders den Hydrobiologen-Limnologen, die sowohl in den
theoretischen als auch in den angewandien Forschungsrichtungen. sowie in der
Praxis arbeiten, bestimmt. Es ist jedoch auch allen Zoologen verschiedener Ein-
stellung nutzlich und auch filir die Biogeographen und fiir die Fachleute auf dem
Gebiet der Naturschutz sehr brauchbar. Das Werk ist fiir seine gedriingte Form und
fiir einen hoch informativen Inhalt auch fiir die Lehrer und Studenten der Biologie
bestimmt nicht ohne Interesse.

K. Hirka

M. D Udvardy: A Classification of the Biogeographical Provinces of the World.

TUCN Occasional Paper No. 18, 48 pp., 10 maps, International Union for Conservation

g‘[ Nature and Natural Resources, Morges, Switzerland; 1975. Mimeographed; price
4.50.

This is one of the ITUCN reporis submitted to UNESCO with the object to provide
a hierarchical system of geographical areas serving for the cataloguing of species
distributions as well as distributions of ecosystems units to be conserved. A compro-
mise between =zoological and botianical approaches is attempted and theoretical
foundations of the concept of biogeographical provinces are laid down.

The terrestrial and freshwater biotic areas of the world are subdivided into bic-
geographical realms and these inte provinces. Altogether 8 realms with 183 provinces
are recognized, named, mapped, and when non-traditionally conceived, also discussed
with ample references to modern literature. The accepted realms are, as follows:
1. Palaearctic (44 provinces), 2. Nearctic (22 provinces), 3. Africotropical (29 provinces).
4, Indomalayan (27 provinees), 5. Oceanian (provinces: 5.1. Papuan, 5.3. Micronesian,
5.3. Hawaiian, 5.4. Southeastern Polynesian, 55 Central Polynesian, 5.6. New Cale-
donian, 5.7. East Melanesian), 8. Australian, 7. Antaretic (provinces: 7.1. Neozealandia,
7.2. Maudlandia. 7.3. Marielandia, 7.4. Insulantaretia), B. Neotropical (47 provinces).
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An index number of each province also shows its inclusion into one of the 14 major
biomes (i. e. physiognomical plant formations) recognized:; ¢. g., the last number of
index 8.28.8 of the Patagonian Province indicates that it belongs to the cold-winter
desert biome.

In addition io new category names and new, mostly reasonably formed, names of
biogeographical taxa, some major innovations against the traditional variations of
Qelater-Wallace zoogeographical system are introduced. Independent Ocgeanian
(including also the broadly conceived Papuan and New Caledonian Provinces) and
Antarctic (including New Zealand) Realms are recognized: 1 believe that while the
former action is debatable and the inclusion of the mentioned provinces is dubious,
the suggesied solution of the New Zealand problem is well founded. The Palaearctic
and Nearctic Realms are extended southwards; from the faunistical viewpoint it is
hardly defensible as far as the western Palaearctic is concerned.

Generally, the suggested provinces are well founded and their boundaries are
reasonably delimited. As emphasized in the foreword to Prof. Udvardy’s report, no
final solution to the problem of biogeographical classification is presented and
further modifications are surely required. Several weak points are obvious, namely:
1) Inclusion of southern Arabia into the Palaearctic instead of Alricotropical Realm.
2) Rather bizarre subdivision of Central Europe into two main provinces, namely
the Middle European Forest (211.5 — boundaries differenily shown on the two
Palaearctic maps!) including, among others, a large part of the North European Plain
and all of the Carpathians, while Bohemia together with the Alps and Apennines
are included into Central European Highlands (2.32.12). 3) Delimitation of the Arabian
desert (2,197 including such heterogenecus biotas as the diversified and typically
Mediterranean ones of Jordan and Israel, those of the Arabian Desert proper, and
those of Yemen and Aden with predominantly Africotropical affinities. 4) General
disregard of the marshes and swamps of the Eastern Hemisphere, however extensive
and distinctive they may be; e. g Mesopotamian marshes are included into the
Anatolian-Tranian Desert (2.20.8), the Sudd area into Eastern Sahel (3.13.7), and nocne
of the Mangrove Swamp Forests is recognized. 5) Inclusion of the Main Nile Valley
and Delta into the Sahara Province (2.18.7). 6) Inclusion of Norfolk I. and Lord Howe
1. into the New Caledonian Province (5.6.13), 7) Lumping of the whole of New Zealand
into a single province, Neozealandia {7.2.9).

Probably every biogeographer will have some objections against the proposed
system. However, a stimulative and integrative framework for further discussion has
beenn pruvided, and this is not a small achievement. P S

| . Stus
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POKYNY PRO AUTORY

Vaatnik Ceakoslovenaké spolednosti zoologické uvebejiiuje plivodni vadecké prace éleni spo-
leénogti v rozsahu nejvyde 30 stran rukopisu, napsané v nékteré z kongresovyoh teéi, s dale
Siénky, hodnotfei Zivotni dilo nadich zoologi, vyZddané redakei, Préce autort, ktefi nejsou
&leny spolednoeti, budou phijiméany jan vyiimednd,

Formilni uprava praoi:

Rukopis {original & 1 kopie) musi byt psan na stroji a vithimi typy obfddek, na stréne
30 radek, radky po 60 ithogech, bez vétdich oprav. Rukopisy, které by neodpovidaly témw
formalnim pozadavkim, budou vréseny k prepsini.

Hiaviéka prace: 1. Ndzev pracovisté. 2, Ndzev préce (u praci taxonomickjoh v zdvorce 2
ndzvem systematické zafazeni drubu nebo skupiny — napf. QOstracoda: Cypridinidae), oboy
v feéi, v ni% je prace psanas. 3. Jméno & prijmeni autors.

Viastnf prace: 1. Velmi struény abstrakt, v rozashu nejvyde 15 Fadek, v angliéting. 2, Uved
do problematiky {strutnd). 3. Maberidl & metodika {0 zndmyeh metod pouze odkaz). 4. Viasin|
édat experimentsini nebo popisnd. §. Diskuse. 8. Zavér. 7. Beznam oitované literatury (nikohv
bibliografis). 8. Adresa autora. 9, Tabulky, texty k obrdzkim a graftum, Cely rukopis je prabdind
strankovan.

Citace praci provedte podle jednoiného vzoru: aubor, rok, ndgzev, éssopia (mezinarodnim
bibliografickjmi zkratkami), roénik, sedit pouze v pfipads, Zo rotnfk neni priubdiné strdnkovén,
stranky. U kniinioh titult nakladatel a misto vydédni. Napi.: Hrabé S, 1976: Second contri.
bution to the knowiedge of marine Tubificidae (Oligochaeta) from the Adruatic Sea. Véai. Cr
spol. zool,, 39 : 111—119.

Propis eyrilive provedte podle mezindrodnich pravidel védecke transliterace (nikoliv foneticks
trapskripee) — viz 130 Revommendation R 9. International System for the transhiterstion
of oyrillic characters 1. Ed. Ootober 1965 nebo Zekalle R., 1864: Pedobiologia, 4 : 88981, Jena.

Obrazky s grafy kresiste éernou tudi na kladivkevy nebo pausovaei papir v poméru 1:1
i maximalng 1 : 3, u taxonomickyeh praei musi mit obrdzky métitko. Obrdzky krealete pokud
moino tak, aby mohly byt viechny stejnym zplhsobem zmenfeny. Fotografie musi byt ostré,
kontragtni, na lesklém papife. Obrdzky sestavte do tabulf, které by bylo moéno reprodukovat
na gifi strany (126 mm), nebo 8 textern na celé zrcadlo {126 x 188 mm). Obrézky nebo cbrazové
tabule prib&ind odislujte a v rukopise vyznalte misto, kam maji b¥t zalomeny.

Tabulky jsou tiitény jako oteviens, tj. bez svisly chlinek. V tabulkdch oddaite vodorovnym
linkami jen zdhlavi tabulky a dolni okraj. Tabulky protekolérniho charakteru nebo opakujfol
udaje z textu, pitipadné tak velks, e by je nebylo moiné vytisknout na dvé protilehlé strany,
nebudou pfijimény.

V taxonomickyeh pracich dodriujte sédsady, ustanoveni a doporudeni mezindrodnieh pravidel
zoclogiocké nomenklatury.

V rukopisu nepfedpisujte zdsadnd 2ddné typy pisma, oznaéte pouze tutkou po strand ddati,
kterd maji byt vysazeny petitem.

Préoe zasilejte na adresu: Doe. Dr. K. Hirks, CSo., vikonny redaktor Véatniku Cs. spol. zool,
Viniéné 7, 128 44 Praha 2.

Redakénd rada
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Ergens R.! Results of reexamination of Gyrodactylus luciopercae and G. longiradix .
{Gyrodactylidae: Monogenoidea)

Fig, 1. Hard parts of opisthaptor of G. luciopercee Gussev, 1962, a, b — syntypes
from the fins of Stizostedion luciopercae (Volga River near Zelenga, USSR, legit.
Gussev, June 3, 1954); ¢ — specimen from the fin of 8. lucioperca (Vranov Reservoir,
Czechoslovakia, legit. author. September 24, 1956); d — specimen from the fin of
3. lucioperce (Ural River, USSR, legit. Roytman, May 11, 18974); e — specimen from
the fin nf Perra fluniatilic (T nzhnira Rivar Czochnclavakia legit anthor. Mav 21



Ergens R.: Results of reexamnation of Gyrodactylus luciopercae and G. longiradix
(Gyrodactyhdae: Monogenoidea)

«~ B —» B —

Tig. 2. Scheme of measurements of the hook proper of the marginal hogks, A —
lenght of the part designated as *“Krallenhaken® by Glaser (1974) and “plade®
oy Gussev (1976); B — maximum width; C — maximum length.



Ergens R.. Results of reexamination of Gyrodactylus iuciopercae and G. longiradix
(Gyrodactylidae: Monogenomdea)

o.01

Fig. 3. Hard parts of opisthaptor of G. longiradix Malmberg, 1957. a — syntype
(adapted from Malmberg 1957): b — specimen from the gills of Acerine cernua
Lake Tavatuy, USSR, legit. Kashkovsky, May 21, 1867); ¢ — specimen from the fin
of Acerina cernua (Vasyugan River, USSR, legit. Bocharova, June 11, 1973); d, e —
specimens from the fins of Acerina cernue (Luzhnice River, Czechoslovakia, legit.
author, May 20, 1964); £ — specimen from the skin of Perca fluviatilis (Lake Bolshoye
Kasli, USSR, legit. Kashkovsky, May 17, 1970).



Ergens R.: Results of reexamination of Gyrodactylus luciopercae and G. longiradix
(Gyrodactylidae: Monogenoidea)

2222222
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Pig. 4. Comparison of the shape of hook proper of marginal hooks of G. lucicpercae
Gussev, 1962 (a) and G. longiradiz Malmberg, 1957 (b).



Valkounova J., Prokopié¢ J.: Morphology of cysticercoid of the cestode Rodentotaenia
crassiscolex

Plate I

Fig. 1. Longitudinal section through cysticercoid. Longitudinal connective tissue
fibres are visible in the cyst tegument. Haematoxylin-eosin. (= 200).

Fig. 2. Tangential section through tegument at place ol cyst invagination. Gomori.
(< 300).



Valkounova J., Prokopi¢ J.: Morphology of cysticercoid of the cestode Rodentotaenia
crassiscolex

A

Plate 11

Fig. 1. Tangential section through ecyst. Connective tissue fibres of tegument on
margins, circular and longitudinal connective tissue fibres of subtegument in the
middle. Gomori. (3 370).

Fig. 2. Tangential section al place of rostellum invagination. Gomori. (> 220)



