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ERSTER FUND DES NEMATODEN PTERYGODBERMATITES KOLIMENSIS
(GUBANOV ET FEDOROV, 1867) IN NAGEITIEREN DER FAMILIE
MICROTIDAE IN DEN OfZFALER ALPEN — OSIERREICH

Voastiviz. BARUS, Kristiax PFALLER, Fravtidex TENORA
Eingegangon am 18, Mai 1971

Abstrakt: Bei dem Studium dor Helminthenfauna iber Nagetiors in den Otztaler Alpen
{Tirol) sind bei M. nivalis und CL glareslus Nematoden aus der Familie Rictulariidee gefunden.
Systematisch gohiren dieso in die Gatbung Prerygodermatites Wedl, 1861, Yom zoogeographischen

NGesichtspunkt aus, handelt es sich um ewon sebr interessanten Fund und zwar deshalb, weil
die festgaestellta Art P, kolimenais bisher nur aus dem sibirischen Teil der UdSSR (Jakutsk)
bekannt ist. Dort wurde sie bei den Nagstieren aus den Gattungen Microlus, Clethrionomys
und Myopus [estgostellt. In unserem Material kam die Art P. kolimensis bel zwei neuen Wirten
var (M. nivalis, Ol glareolus), die in der alpinen Fone des eurcpiischen Teiles des paldarktischen
Gebistes — in den (Jtztaler Alpen goiangen wurden.

Da der Nematode P. kolimensiz bei neuen Wirten festgestellt wurde, ist
es notwendig die yrspringliche Beschreibung dieser Art, wie sie Gubanov
und Fedorov (1967) anfithren, in einigen Details zu prazisieren, und im
Weiteren geben wir eine eingehende Redeskription nach unserem eigenen
Material.

BESCHREIBUNG DES FESTGESTELLTEN MATERIALS

Pterygodermatites kolimensis (Gubanov et Fedorov, 1967)

S8yvnonym: Rictularia kelimensis Gubanov rt Fedorov, 1967,

Wirte und Lokalitdtoan: a) Microtus nivalis, Obargurgl — Hohe Mut, 2670 m, b) Clethrionomys
glareolus, Oborgurgl, 2000 m.

Lokalisierung in den Wirten: Dinndarm.

Material: Bei zawei M. nivalis wurden 4 und 28 Nematoden festgestellt; 1 Minnchen — dis
iibrigen Waibchen; in zwei CI. glarcolus wurden je ¢in Exomplar festgestelit, beide Stiicke waren
Weibchen.

Material aus der Schneemaus M. nivalis (Martins, 1842):

Es sind dies Nematoden mittlerer Grésse, gelblicher Farbe. Die Kutikula
-ist deutlich quer gerillt. Die Mundéffnung ist mehr apikal situiert, umgeben
von einem Kranz von 18—20 Zihnchen mit scharfen Spitzen. Der innere
Kranz der zephalischen Papillen wird von sechs deutlichen Papillen und zwei
amphidamen gebildet, den dusseren Kranz bilden 8 Papillen die in Paaren
verteilt sind. Die Mundkapsel hat deutliche pseudochitinisierte Wande.
Aus dem Boden treten 3 Schlundzihne mit fein gezahntem Kamm heraus.
Der Schlund ist in einen muskuldsen vorderen und einen driisigen hinteren
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Teil geteilt. Uber die ganze Korperlinge ziehen sich in lateroventralen
Linien 2 Reihen kutikularer dornartiger Elemente hin. Die zervikalen Pa-
pillen sind zwischen dem 6. und 7. Dorn angebracht.

Minnchen: Der Korper ist 10,6 mm lang und am Niveau des Schlundendes
0,33 mm breit. Die Mundkapsel ist 0,058 mm tief und maximal 0,087 mm
breit. Das Nervenganglion ist 0,037 mm und die zervikalen Papillen sind
0,58 mm von dem vorderen Korperende situiert. In der Langslinie sind
ingesamt 44 Kutikulardorne vorhanden. Die Lange des ersten Dornes misst

Abb. 1: Prerygodermatites kolimensis (Gubanov et Fedorov, 1967) aus dem Diinndarm des Wirtes
Migrotus nivalis. A — Vorderer Korperteil des Weibchens (apical); B — Bereich der Vulva
{(Iateral); C — Bpikula (lateral); D — Hinterer Koérperteil des Mannchens (lateral); E — Vorderer
Kérperteil des Weibchens (lateral). Original.
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0,051 mm, die des zwanzigsten 0,16 mm und die des letzten 0,11 mm, Der
8chlund ist 2,34 mm lang und maximal 0,11 mm breit. Das hintere Kérper-
ende ist abgerundet. Die Kloake hat massig austretende Rander und ist in
einem Abstand von 0,25 mm von dem Schwanzende gelegen. Kaudale Pa-
pillen sind insgesamt 9 Paare vorhanden. Von diesen sind 2 praekloakal,
eine parakloakal und 6 postkloakal situiert. Anwesend sind 2 Spikula gleicher
Léange und Form. Sie sind 0,135 mm lang und in ihrem proximalen Teil
0,007 mm breit. _
Weibchen: Der Korper ist 18,06—22,74 mm lang und am Niveau des
Schlundendes 0,39—0,47 mm breit. Die Mundkapsel ist 0,080—0,10% mm
tief und maxtmal 0,109—0,131 mm breit. Der dorsale Schlundzahn ist
0,043—0,050 mm lang. Das Nervenganglion ist in einem Abstand von
0,43 -0,47 mm, und die zervikalen Papillen sind 0,50-0,73 mm vor dem
vorderen Korperende gelegen. Die Gesamtlinge des Schlundes misst 2,44 b}s
3,27 mm, der muskulize Teil ist 0,62—0,83 mm lang. Die Vulva hat méssig
austretende Rander und ist in einem Abstand von 2,66—3,90 mm von dem
vorderen Kirperende angebracht. Die Eier haben eine glatte und dicke
Umhillung. Sie messen 0,035— 0,039 mm X 0,022--0,026 mm. Sie enthalten
eine cingedrehte Larve. Das hintere Korperende ist kegelformig. Der Anus
befindet sich 0,47—0,61 mm von dem Schwanzende entfernt. Die Zahl der
kutikularen Dorne ist in der Léangslinie 64—65, von diesen pracvulyar
32—33; postvulvar 32 situiert. Die Linge des ersten Dornes betrigt 0,068 mm,
die letzte 0,138 mm.

Material aus CI. glareolus (Schreber, 1780):

Im Hinblick darauf, dass von den zwei festgestellten Weibchen eines
juvenil ist, sind auch die durchschnittlichen Abmessungen des Kérpers
geringer. Thr Kérper ist 10,6—16,22 mm lang. Am Niveau des Schlundes
0,32--0,46 mm breit. Die Mundkapsel ist 0,058 — 0,080 mm tief und max!ma.l
0,083—0,116 mm breit. Der Schiund ist 1,56—2,88 mm lang und ma,xnpal
0,12—0,14 mm breit. Die Vulya misst 2,18—2,96 mm, das Nervenganglion
0,36 mm und die zervikalen Papillen sind 0,54 mm vor dem vorderen Kérper-
ende zu finden. Betreffend die morphologischen Merkmale ist das M'a,tena]
der Art P. kolimensis ans Cl. glareolus zur Ginze iibereinstimmend mit dem
Material aus M. nivalis. Auch die Zahl der Mundzidhnchen (18—20), der
Schiundzdéhnchen (3) und die Anzahl der praevulvaren Dornme (32) sowie
der postvulvaren Dorne (32) sind mit dem Material aus M. nivalis identisch.

DISKUSSION

Die Art P. kolimensis (Gubanov et Fedorov, 1967) wurde urﬂPfﬁngﬁ‘{h in
das Genus Rictularia Froelich, 1802, eingereiht. Quentin (1969) analysierte
die Systematik der Familien Riectulariidae und kam zu dem Schluss, dass
die Art R. kolimensis in des Genus Pterygodermatites Wedel, 1861, wnd in
das Subgenus Paucipectines Quentin, 1969, gehort. }

Unser Material der Art P. kolimensis weist im Vergleich mit der urspriing-
lichen Beschreibung eine ausdrucksvolle morphologische und metrische
Ubereinstimmung auf. Dennoch haben wir einige Falkten festgestellt, welche
die Individuen, die wir in M. nivalis und Ol glareolus festgestellt haben,
gich von den Individuen unterschieden, die aus Nagetieren aus Sibirien
bekannt sind (siche Gubanov et Fedorov). Solche Merkmale sind:



1. Die Anwesenheit der drei Schlundzihne (in der urspriinglichen Be-
schreibung sind nur 2 angefuhrt).

2. Die Anwesenheit eines Paares parakloakaler Papillen (in der urspriing-
lichen Beschreibung sind diese nicht angefiihrt).
Wir haben leider keine Moglichkeit Vergleichsmaterial der Art P. koli-

mensis aus den urspriitnglichen Wirten zu erhalten.

Daher nehmen wir an, dass die vorherangefilhrten Merkmale bei der
Zusammenstetlung der urspringlichen Beschreibung ttborsehen wurden und
legen diesen nicht den Wert bei, der auf Grund der neuen Taxonomie in
Betracht gezogen werden kénnte. Der Vollstandigkeit halber fithren wir an
dass aus dem Subgenus Paucipeclines Quentin, 1969, von den Nagetieren
der Familie Muridae und Microtidae — ausser der Art P. kolimensis noch
8 weitere Arten bekannt sind und zwar P. (P.) quinqueflabellum (Sadovskaja,
1963), P. (P.) baicalensis (Spasskij, Ryzikov, Sudarikov, 1952) und P. (P.)
sibiricensis (Morozov, 1959). Es handelt sich um Arten, die morphologisch
und metrisch merklich verwandt sind und deren Unterscheidung in der
gegenwirtigen Zeit vor allem nur auf Grund des Materials der Mannchen
moglich ist und zwar nach den Spikulalingen und ihres Verhdltnisses. Bei
einigen Arten und zwar bei: P. quinqueflabellum, P. baicalensis und P.
kolimensis sind die Spikula gleich lang. Bei der letztgenannten Art messen
gie 0,079 mm, bei den weiteren 0,026 mm und bei der letzten 0,132 —0,136 mm.
Ungleiche Spikulalingen sind nur bei der Art P. sibiricensis bekannt — die
kiirzeren Spikula messen 0,003 mm, die lingeren 0,106 mm. Zur Unter-
scheidung aller vorgenannten Arten kinnen auch einige weitere Merkmale
verwendet werden, die fiir die einzelnen Arten unterschiedlich sipd. Es
gind dies z. B. einige Kérperabmessungen, die Form der Schlundzihne,
evtl. auch der Unterschied in der Anzahl der kutikularen Dorne, Das letzt-
genannte Merkmal zeigh sich jedoch zu der Unterscheidung der Arten als
weniger ausdrucksvoll,

Zu der vorher angefiithrten Problematik bemerken wir iiberdies, dass
Dimitrova, Genov, Karapshanski (1962) im M. nivelis in Bulgarien
(im Pirin-Gebirge), ein Exemplar eines Weibchens feststellten, das als
Rictularia sibiricensis Morozov, 1936 (= Plerygodermaliles sibiricensis) be-
stimmt wurde. Im Hinblick auf die vorangefuhrten Falkten, welche die
Unterscheidung der einzelnen Arten aus der Gattung Plerygodermatites
betreffen, muss bemerkt werden, dass sich nach dem Muterial der Weibchen
zur Zeit die Arten P. kolimensis und P, sibiricensis nicht exakt unterscheiden
lassen. Unterschiede sind nur bei den Mannchen (sieche Text vorher). Auf
Grund des Materials der Mannchen ist es notwendig, in Zukunft die Existenz
der Art P. sibiricensis in Bulgarien nachzuweisen. Andererseits ist es notwen-
dig zu uberpriifen, ob in Bulgarien in M. nivalis auch die Art P. kolimensis
gchmarotzt.

Wenn auch ausfihrlichere Angaben uber die Ausbreitung der Art P.
kolimensis bisher fehlen, kann real angenommen werden, dass es sich um
ein boreo — alpines Element handelt.

Eine &hnliche Analogie finden wir z. B, bei emigon Floharten von Nagetieren. Rosioky
(1957, 1966) weist diesen Fall fur die Art Megabothiris rectangulatus (Wahlgren, 1903} nach. die
gich in den dsterreichischen Alpen (in Nordtirol, Salzburg) und in der Tatra ber den Wirten Mic-
rotus nitalis Schafer, Pitymys tatricus Krat., M. agrestis L., und Clethrionomys glareolus Schr, als
glaziales Relikt erhalten hat.
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ZUSAMMENFASSUNG

1) Die Studie handelt von der Feststellung der Art Pierygodermatites
kolimensis (Gubanov et Fedorov, 1967) in M. nivalis und Cl. glareolus —
Otztaler Alpen (Tirol) Osterreich.

2) Festgestellt wurde, dass die urspriingliche Beschreibung dieser Art
vieleicht ungenan war und zwar im Hinblick darauf, dass bei dem Material
der Art P. kolimensis aus den Otztaler Alpen (Tirol} 3 Schlundzihne fest-
gestellt wurden (in der urspriinglichen Beschreibung sind nur 2 angefithrt),
sowie die Anwesenheit eines Paares parakloakaler Papillen, die in der ur-
gpriinglichen Beschreibung nicht angefithrt sind.

3) In der Arbeit wird darauf hingewiesen, dass es heute sehr schwierig
ist, nur auf Grund der Kenntnisse des Materials der Weibchen die einzelnen ‘
Arten des Genus Pterygodermatites Wedel, 1891, sensu Quentin, 1969 zu
unterscheiden.

4) Die Analyse der Merkmale zeigte, dass es nich ausgeschlessen ist, dass
die Art P, kolimensis auch bei M. mivalis in Bulgarien schmarotzt. Dort
sind Funde von Weibchen der Art P. sibiricensts angefithrt, die sich jedoch |
zur Zeit von den Weibchen der Art P. kolimensis nicht genau unterscheiden
lagsen.

5) Die Wirte Microtus nivalis und Clethrionomys glareolus sind fur die
Art P. kolimensis ginzlich neue Wirte und zwar deshalb, weil diese Art bis
jetzt nur aus dem sibirischen Teil der UdSSE (Jakutsk) bekannt war und
rwar bel anderen Arten aus dem Genus Microtus, Clethrionomys und M yopus.

Absehliessend danken wir de + rustitut fur Zoologie und der Alpimen Forsghungssielle Ober
gurgl der Universitat lnnsbruek Vo iande: Univ. Prof. Dr. H, Janetschek und Univ. Prof. Dr. W..
Heissel fur die berertwilhige Unterstuizung dieser Arbeit.*)
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THE SYSTEMATIC POSITION AND THE DISTRIBUTION OF NEMATODES
OF THE GENUS CRENOSOMA MOLIN, 1861 PARASITIC IN THE HEDGEHOG
(ERINACEUS EUROPAELUS}

Viastiman BARUS anp Jax PROKOPIC

Beceived June 1, 1971

Abstract: An analysis has beon made of the tavonomie position of nematodes of the genus
CUtrenosoma, pacasitizing hosts of the genus FErinacens. Two species of crenosomes were identified
in the area of distribution of these hosts; these ars C. sirictum and €. lophocara. The differentiating
characters of these apecies and their geographical distribution are discussed. The form €. cau-
casicum Rodonaja, 1956 has heen placed in synonymy with the species (. lophacara Gerichter,
1951.

Adult nematodes of the genus Crenosomae Molin, 1861 exhibit considerable
host specificity to members of the orders Carnivora and Insectivora (sce
Dougherty 1945; Kontrimavidus 1969). The lungs of hosts of the genus
Erinaceus L. are parasitized by three Crenosoma species: C. striatum (Zeder,
1800), C. lophocara Gerichter, 1951 and C. caucasicum Rodonaja, 1956.
The taxonomic revision of the latter species C. caucasicum (the material was
obtained by courtesy of Dr. G. V. Macaberidze), revealed the necessity of
placing this species in aynonymy with the species €. lophocara. The species
C. striatum was studied on extensive material collectod in Czechoslovakia.

RESULTS
Fam. Crenosomalidae

1. Crenosoma striatum (Zeder, 1800) (Fig. 1 F, G) !

Byo.: Sirongylus sirietum Zoeder, 1800; Filarie erinacei Rudolphi, 1819; Strongylus erinacet
{Rudolphi, 1819) Diesing, 1851.

Dougherty {1945) stated in his comprehensive survey that C. sirinlum is the oldest species
known of the gonus Crenosoma. This species was first discovered by Kedi (1684) and later
degevibed by Zeder (1800) under the name Sirongyius siriatum. Molin (1861) assigned it to
the new genus Crenosomg, in which this species is the genotype, The species deseribed by Ru
dolphi (1819) as Filaria erinaces, was placed by S8toessich (1888) in synonvmy with Crencsoms
atrintum. The definitive hosts of this spocies are Erinacews ecuropaeus ewroposus L. and E.
europueus centrolrossicus Ognov, 1926. The species is a member of the European fauna (the
typical locality seams to be Gecmany).

A detailed modorn redeseription of this taxon was given by Skrjabin and Petrow (1928).
In conneetion with tho dovelopment of helminthology in Furope, this speeies was recorded more
frequently within the last twenty years, Stammor (1955) reported this species from Germany,
Prokopi¢ (1957, 1959) and Mituch (1964) from Cuzechoslovakis, Furmags (1981) from
Poland, Dollfus (1061) from France, Karasev (1966) snd Merkudeva (1966) from the Belo-
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rassian 8.3.R., Viktorov, Golovin and SBavinov {1964} from the Kalinin area, Davyd

o
(1863) from the Ukrainian S.8.R. and Kadenacii (1957) from the Crimea. In addition to th
subspecies B. europdens europasus and E. europaeus centralrosgicus, also K. eurppacus roumanic
Barret-Hamilton, 1900 was confirmed as the host of C. striatum.

2

et G

¥ig. 1, Crenosoma lophocara Gerichter, 1951 — (A, B, C, D, E) and C. striatum (Zeder, 1800) —
(F, G). A — anterior end of male body (dorsal view); B — anterior end of female body (latera

view); C — bursa copulatrix (ventral view); D, F -— spicule (lateral); E, G — gubernaculun
(lateral view). Orig.



Morphologically and blurnaf.rically, our material from the host E. europaeus
europaeus from Czeohoslovakia is in complete agrement with the redescription
by Skrjabin and Petrow (1928) based on material of E. curopaeus (ssp.
centralrossicus) from the European parts of the U.S.8.R. Therefore, we
refrained from giving a complete description of this species based on our
own material. In our opinion, the most important characters of this species
are: the spicule length (0.17~0.24 mm); the gubernaculum length (0.073 to
0.087 mm) and the size of the eggs (0.073—0.082 X 0.042 — 0.048 mm).
Another important character is the ratio of the length of the dorsal branch
of the spicule to the length of the undivided part of the spicule (the dorsal
branch of the spicule is always shorter than the undivided portion of the
apicule).

2. Crenosoma lophocara Gerichter, 1951 (Fig. 1 A—E)

Byn.: Crenosoma caucesicuon Rodonaja, 1956

Gerichter’s (1951) original description of this species is based on material from the hoats
B, europ s tran ws Satunin, 1805 (= &. roumandcus sacer Thomas, 1918) from northern
8yrin {no closer determination of the locality). Rodonajs (1956) deecnbed the species C. cau-
casicm from the host E. ewrppacus fronacaucasicus from Georgia (the natural reservation of
Lagodaeh) Macaberidze (1866, 1967), using the same designation for this species (C. cau-
casicum), reported findings from eastern Georgia. OQur morphological and metrical analyeis
based on material from Georgia (locality Samslo-Bakurini) discipsed that the form described

@ CRENOSOMA STRIATUM

M Cronoigmr LOPHOLARA

sl

Fig. 2. Survey of findings of the species Crenosoma strictum (no. 1—9) and €. lophocorsa (no. 10 to
13). | — France; 2 — Germany; 3 — Czechoslovakia (Bohemia); 4 — Czechoslovakia {Slovakia);
5 — Poland; 6 — Kalinin district: 7 — Belorussian 8.8.R.; 8§ ~— Ukrainian 8.5.R.; 9 — Crimesa
{1); 10— Bulgaria; 11 — Georgisn 8.5.R.; 12 — Syria; 13 — Turkey (1.
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Table 1. Assurvey of the most important measurements of the males of the epecies Crenasoma
' stviatum (Zeder, 1800) and C. lophocara Gerichter, 1951 (in min)

Bpeocies Crenosoma siriatum Crenosoma lophocara
Bkrjabin g .
Authors and Petrow  our data Gerichter Rodonaja our data
(1928) (19561} {1956)
body length 5.0—6.76  5.30—6.70 5.6—86.3 7.2 8.0 6.55—7.33
maximurn width 0.24 0.16—0.18 | 0.27—0.31 0.32—0.33 (.22—0.33
cesophagus length —_ 0.21—0.24 | 0.24—0.31 0.24—0.30 0.25-—0.26
spicule length 0.24 0.179—0.22 | 0.33—0.37 0.356—0.360 0.33—0.39
gubernaculum length 9.085 0.073—0.087; 0.11—0.12 0.10-—-0,12 ¢.11-0.12

by Rodonaja (1956) as C. caucasicum is identical with the species C. lophocara and, hence,
its Bynonym.

Dimitrova and Genov (1961} found an infection of E. euror s icusr with €.
alrictum in Bulgaria. As indicated by the epicule length (0.356—0.42) their rnatensj contained the
species C. lophocara, Sched, Kuntz and Wells (1960) recorded the finding of crenosomes in
Erinaceus europasus concolor Martin, 1833 from Turkey. Although these authors did not deseribe
this material it appears that the species concernad was . lophocara.

We are adding a brief redescription of C. lophocare based on the material
from Georgia (we measured 10 §3 and 10 $9): nematodes of whitish colour.
The body moderately attenuated towards both ends. Cuticle with distinct
longitudinal and transverse striation. Cuticular combs present, on the cuticle
in both sexes, being more distinct in the anterior, less distinct in the postenor
portion of the body. Mouth circular, surrounded by 6 papillae on the inner
circle and 4 papillae and 2 amphids on the outer circle. Buccal eavity small.
The cuticle sIl;ows a distinet groove at the site of the excretory pore. Cervical
papillae close under the nerve ring.

The bursa copulatrix of the male has a small dorsal lobe and two wide
lateral lobes. The dorsal rib divided in its distal part into one median and
two externclateral extensions. The mediclateral and posterolateral ribs
proceed in parallel direction, the externolateral rib follows its individual

Table 2, A survey of the most important measurements of the females of the apecies Crenosoma
striatum (Zeder, 1800) and €. lophotara Gerichter, 1951 {(in min)

Species Crenogoma striatum Crenosoma lophocara
Skrjabin . .
Authors and Petrow our data | Cerichter  Rodoneja 0 00
(1928) (1851) (1956)
body length 12.0—13.0 9.61—12,94¢| 13.3—16i.6 14.6 10.92--14.03
maximum width 0.34 0.22—0.33 | 0.42-0.44 0.40 0.52--0.56
ossophagus length — 0.2i—0.27 | (.31—0.33 0.28—0.30 (.26—0.29
vulve.anterior body end anterior anterior anterior
half of body 3.12—4.83 | half of body half of body 3.12—4.65
anus 0.22 0.16—0.21 | 0.16—0.20 0.18 0.21—0.24
aggs 0.073—0.078 | 0.056—0.067 0.062—0.068
0,082 % (.048 & X X — X
0.042—0.047 | 0.043—0.051 0.041—0.046




-course. The ventral ribs run in parallel direction. The spicules are equal
in length and shape, well psendochitinized. The length of the undivided part
of the spicule is 0.124—0.167 mm. The dorsal extension of the spicule is
0.182—0.197 mm long. Gubernaculum present. (For measurements of the
male see Table 1).

The posterior end of the female’s body is cone-shaped. Two distinct tail
papillae are at 0.029 —0.043 mm from the tip of the tail. The vulva is situated
in the anterior portion of the body. The uteri are occupied by eggs containing
a coiled larva. (For measurements of the female see Table 2}, .

DIBCUSSION

The results of our analysis indicate that hosts of the genus Erinaceus are
parasitized by 2 nematode species of the genus Crenosoma (C. strigtum and
C. lophocara) in the area of their distribution. According to data in the litera-
ture C. strictum oceurs not only in the western subspecies of E. europeaus, but
also in the so-called eastern subspecies of this host found in the European
part of its area of distribution. The Asian subspecies of E. europaecus are
hosts of the species C. lophocare (Fig. 2). It has been impossible as yet to
draw an exact line of contact between these nematode species, because mor-
phological and metrical data on crenosomes mainly from the area of distri-
bution of the host E. euwropacus rowmanicus are still incomplete.

Both nematode species (C. striatum and C. lophocara) show considerable
similarity in their morphology. They can be distingunished reliably from one
another by the size of their spicules and the gubernaculum of the males
{see Table 1) and by the ratio of length of the dorsal extension of the spicules
to the undivided part of the spicule (see Fig. 1 D, F) and the shape of the
gubernaculum (see Fig. 1 E, G). Less distinct are metrical differences in the
eggs of both species.
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SCENT MARKING AND COURTSHIP IN SIBERIAN CHIPMUNK,
TAMIAS SIBIRICUS LINEATUS (SIEBOLD, 1824), WITH NOTES
ON THE TAXONOMIC RELATIONS OF CHIPMUNKS (MAMM ALIA)

Lupiir J. DOBRORUKA
Reeoived June 8, 1971

Abstract: Scent marking and courtship in Tamias sibiricus lineatus (Biobold, 1824) are
degcribed and compared with eguivalent behaviour in other Sciuridas. It closely resemblos that
of tree squirrels and therefore the taxonomic relationships of chipmunks are disc <ssed.

In addition to my previous short observations on Tamias sibiricus striatus
(Pallas, 1778), three pairs of adult Tamias sibiricus lincatus (Siebold, 1824)
were studied in the Prague Zoological Garden during the mating season
in April—May 1971.

MARKING

The main method of Tamias sibiricus is marking with urine, This marking
takes place in both sexes but in a different manner. The males drop urine
on some prominent places in their range, as on stones, knobs of branches,
etc. Sometimes they mark by rubbing the urine-wet scrotum along the branch,
to that a urine spur is well visible. Very often the males urinate when eating,
s0 that their feeding places are marked, too (Fig. 1).

The females urinate mostly on the ground on constant places (Fig. 2).
Exceptionally only they drop urine on the marking places of males.

The marking points are not individual and all males andfor females use
the same marking puints. It seems that there is not developed a territorium
sensu stricto but each individual tends to drive off any other which approaches
it too closely, and is keeping a certain individual distance, rather than de-
fending a particular area. This phenomenon is not unique in squirrels and
was observed in Citellus armatus by Balph & Stokes (1963).

Another method of the scent marking is marking with the secretion of
cheek-glands. This marking method is seen exceptionally only and it is
perhaps not used at all during the mating season, in which we observed the
marking with urine only.

COURTSHIP

At the beginning of the mating season lasting from April to the end of
May the females chase the males away. During the chase the males give
a “baby call” (Ewer, 1968) which has an inhibiting effect on the females’
aggressive tendencies (Eibl-Eibesfeldt, 1951, 1958). After several days
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the intensity of chasing decreases and only a short, symbolic chase is per
“formed. Tn this period the male approaches the female in the courtshij
tail-display ritual in which he slowly waves the tail horizontally, witl
& moderate piloerection {Fig. 3). When the female does not show aggressivity
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Fig. 1. Male Siberian Chipmunk marking with urine ai the feeding place.
Fig. 2. Posture of fernale Siberian Chipmunk during micturation st the marking place.

|
and does not chase the male away, he tries to make an olfactory check on
her genitalia and cheek-gland. If the female is not receptive, a short symbolic
chase follows and the female does not allow the male to mate her.

A receptive female assumes a strength position with the head bent upwards
and with the tail, showing maximal piloerection over her back (Fig. 4).
Females in this posture do not chase males away and the males approach
them without any olfactory checking.

The males’ tail-display is often done at marking places and the males
approach in the same manner the urinating places of the females. Therefore
We suppose that this behaviour is olfactorily stimulated, but effects an
optical stimulus for the receptive position of the female,

DISCUSBION

If compared with other Sciuridae the scent marking and courtship of
Tamias sibiricus are similar to those of Sciurus vulgaris or Sciurus caroli-
nENSIS.

The main method of scent marking in all these species is marking with
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the urine. The animals mark in such a way prominent places in their home
range, feeding places and their routes on branches (Eibl~Eibesfeldt,
1958; Taylor, 1968; Dobroruka, 1970). Also the rubbing of cheek-glands
is done by all species mentioned (Frank, 1952; Eibl-Eibesfeldt, 1951;
Birger, 1959; Dobroruka, 1970),

it
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Fig. 3. Tail display ritusl in male Biberian Chipmunk. Tail waves horizontally.
Fig. 4. Receplive position of female Siberan Chipmunk.

In ground squirrels and marmots the most important method of scent
marking is marking with the secretion of cheek-glands (Linsdale, 1946;
King, 1955; Mille-Using, 1956; Koenig, 1957; Eibl-Eibesfeldt, 1958;
Miinch, 1958; Ewer, 1968). In Marmota marmota and Cynomys socialis
urination was observed as means of intimidation or defense only (Koenig,
1957; Altmann, 1969), g

In the courtship ritual of Sciurus carolinensis the male approaches the
female flicking his tail in vertical direction. The female moves off and the
male follows, wavig his tail slowly. When she finally stops, the male displays
for a moment, waving his tail in a circle (Bakken, 1959). In Sciurus vulgaris
the male display is more ritualised. Stopping a foot or so away from the
female, the male turns broadside on to her, waves his tail horizontally a few
times, then round in a wide circle and finally, with hairs maximally erected,
he brings his tail down over his back in a slow impressive movement and
stands this, displaying to the female for up to a full minute (Eibl-Eibes-
feldt, 1951). In Tamias sibiricus the principle of the display is the same.
The tail waves horizontally but not in a circle, and the male does not show
the lateral display posture,

In the ground squirrels and marmots another courtship ceremony is
developed, in which the most important phenomenon is the oro-oral contact
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(Linsdale, 1946; Psenner, 1957; Eibl-Eibesfeldt, 1958). In Alpine
Marmot, Marmota marmote, the males show during the mating season an
intimidation display with short, quick whipping movements of the tail in
vertical andfor horizontal directions (Koenig, 1957). We observed the same
in the Antelope Ground Squirrel, Ammospermophilus leucurus.

According to most of the modern autors chipmunks are closely related to
marmots (Simpson, 1845; Brynat, 1945; Moore, 1959; Gromov, 1965
a.0.). Black (1963) feels that the chipmunks differ from the marmots and
the spermophiles as much as from the tree squirrels, and gave them a taxo-
monical rank equivalent to he groups mentioned above. However, some older
authors emphasized on the affinities of the chipmunks to the tree squirrels
(Brand, 1843; Major, 1893).

It is possible to compare behavioural characters as morphological ones.
and thus ascertain homological lines according to which we can trace the
phylogeny of behavioural expressions (Eibl-Eibesfeldt, 1969). If the
marking behaviour and courtship in the Siberian Chipmunk are compared
with the same behaviour in the tree squirrels and marmots andjor spemophiles,
a close ethological relationship with the former group is evident; this supports
Black’'s (1963) taxonomical proposals. However, more observations on
other species of chipmunks and Nearctic spermophiles are needed.

LITERATURE

Altmann, D, 1969: Einige Bemerkungen zum Verhalten von Pririezieseln, Citellus richardsoni.
im Vergleich zu Pririenhunden, Cynomys socialis. Der Zool. Garter (NF¥) 136 : 337—340,

Bakken, A., 1959: Behavior of gray squirrels. Symp. on pray squirrel. Cont, 162, Maryland
Dept. Res, Ed.: 393—407.

Balph, D. E, & A. W. Stokes, 1963: On the ethology of a population of Uinta ground squirrels.
Amer. Midl. Nat. 96 : 106—126,

Black, C. O, 1983: A review of the North American Tertiary Sciuridae, Bull. Mus. Comp. Zool.
130 : 109—248.

Brand, 1., 1843: Observations sur Jes différentes espéces des Sonsliks de la Russie. Bull, Acad.
Sei. Classe Phys, Maih,, St, Petersbourg IT, 23—2% : 81—116.

Bryant, M. D,, 1943: Phylogeny of Nerctic Sciuridae. Amer. Midl. Nat. 3, 2 : 267—390.

Barger, M., 1959: Eine vergleichende Untersuchung iiber Putzbewegungen bei Lagomorpha
und Rodentin. Der Zool. Oarten (NF) 24 : 434—506.

Dobroruks, L. J., 1970: Verstandigungsmittel der Tagaktiven Sciuriden. Sarus, Bratizslava:
169—178.

Eibl-Eibesfeldt, I., 1951: Beobachtungen zur Fortpflanzungsbiologie und Jugendentwicklung
des Eichhérnchens. Z. Tierpaychol. 8 : 3T0—400.

Eibl-Eibesfeldt, 1., 1958: Das Verhalten der Nagetiere. Handb. der Zoologie 8 (10) 6 : 1--88.

Eibl-Eibesfeldt, I., 1969: Grundriss der vergleichenden Verhaltensforschung. Ethologie.
R. Piper Yerl.,, Miinchen.

Ewer, R. F., 1968: Ethology of Mammals. Logos Press, Ltd., London.

Frank, H., 1952: Uber die Jugendentwicklung des Eichhdrnchens. Z. Tierpaychol. 9 : 12—-22,

Gromov, I. M. & eoll,, 1865: Ground Squirrels (Marmotinae). In: Fauna SSSE 111, 2 : 466 pp.
Moskva-Leningrad.

King, J. A., 1955: Soeial behuavior, sosial organization and population dynamics in a black-teiled
prairiedop town in the Black Hills of South Dakota., Contr. Lab. Verfebr. Biol. Univ. Michigan
67 : 1—123.

Koenig, L., 1857: Beobachtungen fiber Reviermarkierung sowie Droh- und K ammpf- und Abwehr-
verhalten des Murmeltieres, Marmota marmote L. Z. T'ierpsychol. 14 : 510—5621.

Lindsdale, J, M., 1946: The California GGround Squirrel. Mus. Calif. Press, Berkeley & Los
Angeles: 475 pp.

Major, Ch. I. F., 1893: On some Miocene S¢uirrels, with remarks on the dentition and clasai-
fieation of the Sciuridae. Proe. Zool. Sov. London 00 179—215.

Moore, J. (., 1959. Relationship among the living squirrrels of the Sciuvidae. Hull. Amer. Mua.
Nat, Hist, 118 : 153--206.

15



Mullar-Using, D., 1958: Zum Verhalten des Murmeltieres (Marmotas marmota L.). Z, Tier
paychal. 13 135—142,

Miinch, H., 1858: %ur Okologie und Paychologie von Marmota marmota. % Sdugetierkunds
2 ¢ 129—1335.

Psenner, H., 1857: Neuss vomn Murmsltier, Marmota m. marmota Linné, 17568, Saugetierkdl).
Maet, 5 4—10.

Simpson, G. G., 1945, The principals of classification snd classification of mammals, Hell.
Amer, Mug. Nat. Bl 83 : 1 330,

Taylor, J. C., 1963: The use of marking points by Gray Squirrels. J. Zoology, London 185 : 246 to
247,

Author's address: Dr. L. J. Dobroruks, Prague Zoological Garden, Praha 7, Troja 120.

16



VESTNIK CESKOSLOVENSKE SPOLECNOSTI
Svazek XXXVT - Cislo ) —~ 1072 — Sip, 1738,

i3

Insgiute of Entomology, Department of Inscot Pathology, Czechoslovak Academy of Sciences,

EXPERIMENTAL INFECTIONS OF SEVERAL SPECIES OF APHIDS
BY SPECIMENS OF THE GENUS ENTOMOPHTHORA

Riigxa KREJZOVA
Reoeived March 2, 1971

Abstraoct: Experimonta were carrind out with infections of several speoiea of aphids by
means of oonidia or resting sporea of apecimans of the ganus Entomophthora. The conidia saused
& much higher persentags mortality owing to mycosis a8 sompared with the resting spores

INTRODUCTION

Of natural hosts, several species of aphids were used in the experiments
with infectious material to evaluate the specificity of individual species of
the genus Entomophthora. The animals were infected either with conidia or by
gpraying with a suspension of resting spores from a submerged culture.

MATERTAL AND METHODS

The following speoies of aphids sorved as exparimontal naterial: Megours vicize Buekt.,
on Vicig faba L., Aphis fabae Seop., on Sambucus nigra L., and Aphis forbesi Weed, on Fragaria
wvesca L, We tried to infeet the aphids with fungi such as Entomophthora virulenta Hall ot Dunn,
strain No 1 and 2, Hntemophthora thasteriana (Petoh) Hall ot Bell, Entomophthora destrusna
Weisar ot Batko, and Entomophthora coronata (Costatin) Kevorkian.

The species K. virulenta No 1, B. thazterigna, B. destruens, and ¥, coronala were from the col.
lestion of Hall and Dunn (University of California, Citrus Experimant Station Riverside U.8.A.).
Tha stram No 2 of E. virulenta we obtained from E. Millor-Kogler (Institut fur Biologischa
Sohddlingshekampfung Darmstadt DBR) (Krejzova 1971d). All species of Hnlomophihora
us d for this study have been maintained for a fairly long peried in our laboratory.

Part of the experiments were run at the laboratory wsing conidia discharg-d from inverted
cultures on coagulated yolk (Fig. 1, 2), the animals being infected with discharg>d conidia,
while the other experim-mis with the infection through conidia and suspensions of resting
spores were ecarried oub in & garden on shrubs and trees. Cultures 3—5 days old (Krejzova,
1971b} Bxed over the twigs with aphkids, so 88 ta enable the conidia to be discharg:d onto
the apluds, but to prevent the culture from touching the twig. Vials were closed by cotton
over the inserted twig. This was maintained for 2 days. After that the twigs were out off, trana.
ferred to the laboratory and placed into vials with water to aveid their early decay. They wero
fixed inside the neck of each flask by means of cotton wool; this also prevented the aphids from
dropping into water. All this was covered with a oylinder, After the transfor to the laboratory,
those aphids which had been already dead at that time were removed and further dead, bodiey
oollected during the following days. During infection by spraying with resting spores, (Krej.
zovd, 1970; Krejzova, 197le), the oolonies of aphids on the twigs were firat sprayed, then
covered with flasks to prevent them from spreading and kept till the seoond day. On the third
day, they were transferred to the laboratory and treated in the same way as described abave,
All the experiments with aphids, with the exceplion of M. viciae from a laboratory breeding,
were made in the course of May.
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The controls for outdoor experiments with conidia on twigs were covered with flaske in the
game way a8 were the experimental specimens. The controla for the experiments with the spray-
ing of spores were sprinkled with water prior to covering.
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Fig. 3. Pathogenicity of the material from submerged
cultivation of . thamteriona applied to (1} A. fobge
and (2) 4. forbesi. 44

Fig. 4. Pathogenicity of the material of conidis of
species of the genus Enfomophthora applied to the
aphid M. viciae. (1) E. virulenta, strain No 1, (2) E. viru.
lenta, strain No 2, (3) E. thaxieriana, (1) E. desiruens and

(8} E. coronata. 4
- .
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Dead individuals from both, the experiments and the controls, were kept in petri dishes
on moistened filter peper and, after a period of 24 hours, examined for mycosia externally and
by dissection. Infected individuals usually beeamse overgrown with conidiophores and eonidis
within 24 bours, their body cavity being full of hyphsl bodiea. In single ceses, the body eavity
waa full of resting spores and no conidia were found to grow on the surface.
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Fig. 5. Pathogenicity of the material of conidia
of species of the genus Entomophthore applied
to the aphid 4. febae. (1) E. virulenio, strain
No L, (2) B, thaxteriana, (3) E. desiruens and {4)
K. coronata.
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Ing. 6. Pathogenicity of the material of con-
idia of species of the genus Entomophthora
applied to the aphid 4. gossypit. (1) E. thaz-
leriana and (2} E. virulenta, strain No 2,

RESULTS

The application of the snspension. of resting spores of E. thaxteriana (1 vol.
of centrifuged material from a submerged culture and 1¢ vol. of water)
to A. fabae resulted in a 20 percentage mortality; if the same suspension
was applied to 4. forbesi, o 6 percentage mortality was obtained (Fig. 3).
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Fig. 7. Pathogenicity of the
matonal from submorgsd
cultvaton and of comdia of
E. thazteriana applied to 4.
Jabae; (1) spore matorial and
(2} material of conidua.
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Fig. 8. Pathogenicity of the mate-
nal from submsrged cultivation
and of conidia of E. thacteriana
applied to aphid species: (1) 4. for-
besi, spors material, (2} A. fabae,
spore material, (3) M. vicige, ma-
terial of conidis, {4) A. fabae, ma-
terial of conidie, snd (3) A. gos-
sypit, material of conidia.
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Fig. 9. Pathogerucity of the
matorial from sobmerged
enltivation and of comdia of
F. virulents, strsin No 1,
applied to A. fabae: (1) spore
material and (2) material of
conidia.



The percentage mortality of the material used instantly efter completed
cultivation was almost the same as was that of the material which had been
stored in the refrigerator for 6 to 8 weeks. After the same application of
E. virulenty to A. fabae, the percentage mortality varied about 28 per cent
Fig. 9).

( Ign the following series of experiments, conidia of E. virulenta, strain 1
and 2, E. thaxteriana, K. destruens, and E. coronata were applied to M. vicige,
A, fabae and A, gossypii.

Most effective on M. viciae (Fig. 4) was E. virulenta, strain No 2, with
a 77 percentage mortality and E. coronale with a 60 percentage mortality,
while the percentage mortality caused by E. thaxteriane was 40 per cent,
by E. destruens 35, and by K. virulenta, strain No 1 32.

Most effective on A. fabae (Fig. 5) was F. coronate with an 88 percentage
mortality and E. virulenia, strain No 1, with a 76 percentage mortality,
while E. thaxteriana resulted in a 55 and E. desiruens in a 54 percentage
mortality. E. thaxteriang caused a 100 percentage mortality and E. virulenta,
strain No 2, a 47 percentage mortality of 4. gossypis (Fig. 6).

In almost all instances, even at a very low mortality of some species of
aphids on the given fungi, mortality was always higher after the applica-
tion of the given material of conidia as compared with the material of resting
spores as the source of infection (Iig, 7, 8, and 9).

DISCUSSION

In nature, resting spores are a form by which mycosis survives over the
period of hibernation or under other unfavourable conditions. Under favour-
able conditions, resting spores produce the infection of further individuals,
as well as the development of the vegetative stage, the death of victims,
and a further spread of the infection by conidia. The authors differ consider-
ably in the question which of the conditions are most favourable for the
germination of the resting spores (Hall and Halfhill, 1959). Their per-
centage ability to germinate in nature is also unknown.

At the beginning of the infection with resting spores, probably no infec-
tion on & large scale takes place; on the contrary, mycosis occurs only in a
small number of the animals in the immediate surroundings of the dead
bodies, which contain resting spores and spread out slowly by infected indivi-
duals. This may also explain why in the spring months the infection by
specimens of the genus Eniomophthora, e.g. in aphids, occurs only in single
instances being rarely apprehensible. Only in late summer or even during
an earlier period, a rapid and strong distribution of the infection takes place
and epizooties occur. Until that time, the infected hosts spread the source
of mycosis owing to external conditions, on the other hand, the host popula-
tion was weakened by the unfavourable conditions, mainly during a cold
period and strong precipitation.

If we consider the above mentioned spread of mycosis through resting
spores in nature, we may attribute the relatively low mortality, obtained by
the application of the spore material, to the character of the stage of the
resting spores, on the one hand, and to the insufficient knowledge of the
conditions of their maximum percentage germinability in nature, on the
other hand. The material of conidia on a small scale may be of greater effect
than the material of resting spores. The application of conidia on a large
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scale, however, is connected with considerable technical difficulties. The
vials for the growing of the cultures should be of smaller dimensions and
lighter material, 8o as to fix them easily onto the plants. The eulture ghould
be neither dissolved nor divided. The material may be prepared in & limited
quantity and should be in a fresh state. The spore material, however, may be
prepared in a large quantity; it can be preserved for even a rather long
period of time and grown as reserve material. Also the spraying technique
is more easily performable as compared with the above mentioned spreading
of mycosis by conidia. The application of the spore material, h‘-"“f'evel‘,
requires a through knowledge of the conditions necessary for 2 maximum
percentage germinability of the resting spores in nature.

CONCLITSION

It was found that the suspension of resting spores was much more effective
in aphids, which are the natural hosts of a considerable number of specimens
of Entomophthora, as compared with the layvae of Galleria mellonella
(Krejzova, 1971a). The given suspension, however, was much less effective
even in aphids, as compared with the material of conidia. Nevertheless, the
application of the resting spores by spraying offers a certain possibility for
the use in biological control. Resting spores may be prepared in a greater
quantity and the material can be stored.

Not only individual species of the genus Entomophthora, but also the
different strains of the same species (2 strains of B. virulenia), cultured for
a relatively long period in vitro, differed by pathogenicity, similarly as in
earlier artificial infections of Galleria larvae and the workers of termites
(Brejzovd, 1971a,b,d). .

Individual species of aphids also differed by their sensitivity to various
kinds of mycosis of the genus Entomophthora.
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Abstract: Regular plankton haule were made in a local freshwater fish-pond, during the
period October to March, 186465, Observations on seasonal distribution and fluctuations of
the plankters are recorded for the fivat time from Bengal waters and are discussed in the present
commumcation.

INTRODUCTION

Planktological studies in India so far, have been generally confined to
marine waters. Job (1943), Alikunhi, Ganapati and Thivy (1948),
Alikunhi, Chaudhury and Ramachandran (1855), Chacko and
Krishnamurthy (1954), and Ganapati and Chacko (1951) have how-
ever, studied the plankton of some freshwater bodies in India, but these
studies have little significance because if the plankton investigations are
to be made satisfactory in any freshwater body, then these collections and
observations should be made at all seasons since many organisms are plastic
and vary greatly with the environmental conditions; and therefors the dis-
criptions of stray samples as recorded by them are likely to obscure rather
than elucidate the biclogy of the water bodies.

Dasand Srivastava(1956—1959)in a geries of papers have added largely
to existing knowledge in this field. The present studies have been initiated
with a view to fill the lacuna in the biology of lentic waters of Bengal, a pre-
liminary account of which is discussed in the present communication.

MATERIAL AND METHODS

Regular weekly hauls were made 1 a local fish-pond, Kalyani, from October 1964 to March
1965, with a8 One-metre Nensen's Plankton Net. The samples weroe takon in the morming and one
standard haul was made in the middle of the lake under observation in sll the operations.

The haul was washed out from the bucket and the net, and brought to the laboratory in wide.
mouthed collection bottles. The total plankton volame was determined by the ‘Standard dis.
placoment method® (Eddy, 1934). The plankton was then fixed in 5%, formalin and stored for
subsevuent studies. Wualitative studies ol the plankton were made under a microssope while
the percentage composaition was determuned by the 'Pomt’s method’ (Hynes, 1961).

THE DOMINANT PLANKTON

The occurrence of the plankters, the plankton volumes and the percentage
composition of the plankton are shown in Tables 1 and 2 respectively.
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Tabie 1. Showing occurrence of Plankters in a fish pond at Kalyani, during October-—March, 1965

Name Qet. Nov. Dec. Jan. TFeb. Mar.

Algae:

Digtome vulgare Bory.,

Synedra ulng (Nitzeh) Fhr.
Bacillaria paradoxae Gmel.
Gyrosigma kutzingsy (Grun) CIL
Frustulia rhoimboides {Ehr.) Det.
Navicola rodisa Kutz.

Cymbella cistula Kirchh,
Coelostrum chodati Dueell.
Anacystis eynnea (Kutz.)
Ulothrix zonaia Kutz.

Volvox aureus Ehr.
Ezcenirosphaera viridia G, T. Moore
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Crustacea:

IDiaptomus caducus Light.

Cyelops viridis (Jurine).

Canik ptus stophylinoides Pearse.
Leptodora kindiii (Foeke)
Ophryorus gracilis Sars.

Bosmina longirostris (0. F. Muller)
Bosmina coregoni Baird.

Alonelle diaphana (King)
Macrothrixz laticornis {Jurine)
Chydorus sphaericus (O. F. Muller)
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Rotifera:

Keratella vulge Bory de St. Vincent.
Brachionua calyciflorus Pallas
EBrachionus havenensis Pallas.

Filinia longiseta (Ehr.)

Trichocera cylindrica Lamark (Fennings)
Horaella horaella Donner.

Asplanchna priodonia Gosse.

E-E-E-R.-
ol | wedw
T
we | e |
(=l tow |
AN

p: present; pp: abundant; —: absent,

In October the zooplankton predominated in the samples (89%,). It was
composed of crustaceans and rotifers, Cyclops viridis being the dominant
form. Phytoplankton constituted 119, and was represented by unicellular
and filamintous algae. (Table 2.)

The zooplankton registered a decline (72%,) in November and was re-
presented by crustaceans and rotifers. Phytoplankton was unicellular and
filamentous algae.

In December there was a sharp fall in zooplankton volume (23.656%).
Crustaceans registered only 109%,. Cladocera was represented by Bosmina
longirosiris and B. coregoni and was numerically very few. Rotifers recorded
13.659%,. Phytoplankton registered a peak value (76.359%,).

The zooplankton increased to 57.5% during January while the phyto-
plankton declined to 42.5%,. Crustaceans recorded 21.229%, and rotifers
36.229%, respectively. Amond the copepods Cyclops viridis was common.
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Asplanchna priodonta was the dominant rotifer while Brachionus calyciflorus
and B. havenensis were common. Phytoplankton recorded 42.5%,.

In February zooplankton declined to 37.59, while the phytorotifers
plankton increased to 62.59%. Crustaceans constituted 15.229 and rotifers
22.329%, thus recording a fall. Cyclops viridis and Diaptomus caducus were
comimon. Clodocera was represented by Bosmina longirostris & B. coregons
although numerically few. Among rotifers Asplanchna priodonia and Horaella
horaelia were common. Phytoplankton was composed of unicellular and fila-
mintous algae.

Table 2. Average volume and percentage composition of plankton during October to March
1964—1965, in a fish-pond at Kalyant

Av, Plank- . =%
Phyto- Zoo- Uni. Fil, Crusta- i
Months. ton vohi- . Rotifers

o plankton plankton  slgae algae ceans
October 3.75 Il a9 a & fid 25
November 8.5 28 72 2 26 58 14
December 5.3 76.35 23.65 1.35 75 10 13.65
January 8.0 42.5 57.5 11.22 3137 2122 36.32
February 4.5 62.5 37.5 L0 61.5 15.22 22.3¢
March 9.0 60.0 40.0 1.0 59.0 35.0 5.0

A slight increase in zooplankton volume was recorded in March (409)
along with a decline in phytoplankton volume (609). Crustaceans were
common (359%) and rotifers few (59%). Cladocera was represented by
Bosmina longiresiris & B. coregoni. Cyclops viridis and Diaptomus caducus
were the common copepods. Rotifers were represented by Asplancina
priodonta and Horaella horoella. Phytoplankion was represented by uni-
cellular and multicellular algae.

DISCUSSION

Sewell (1934) recorded 10 species of rotifers, 15 cladocerans, 10 copepods,
1 ostracod and 3 polyzoans from a freshwater tank in Bengal. Chacko and
Krishnamurthy (1954) reported a few copepods and eladocerans from some
ponds in South India. Alikunhi et al (1955) recorded 11 rotifers, 2 copepods,
3 cladoverans and some ostracods in the plankton from some nursery ponds
in Cuttack, India. In the present studies, however, 3 copepods, 7 cladocerans
and 7 rotifers have been recorded.

Moore (19566) observed a scarcity of zooplankton in lake Providence in
which rotifers were the dominant group. Sloka (1962) cbserved 68 forms
of zooplankton in some lakes on the Vidzemskaya plateau. According to
Gorduva (1962) the hasic zooplankton in Noril’sk lakes consisted of cope-
pods (12 species), rotifers (20 species), cladocerans {27 species). Dengina
(1962) found 126 forms of zooplankton comprised of 63 rotifers, 45 cladocerans,
18 eucopepods from the Shkhern region of lake Ladoga.

It appears therefore, that the Indian freshwater bodies support fewer
gpecies althuugh numerically they may be large.

Canapati and Chacko (1951) found only three species of bluegreen
algae in the phytoplankton of freshwater ponds in South India, while Ali-
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kunhi et al. (1955) have reported 34 forms from the phytoplankton of
nursery ponds in Cuttack. Das and Srivastava (1959) have recorded
17 phytoplankton components from some freshwater-bodies in Lucknow.
In the present investigations 13 phytoplankton components have been
recorded thus indicating poor productivity of the fish-ponds at Kalyani.

The phytoplankton in our waters compare well with those obtained in
Bouth India but are not as rich in species in North Indian freshwaters as
reported by Das and Srivastava (1959).

The commonest zooplankters recorded from the fish-pond -at Kalyani
during the course of the present studies are shown in Table 1. The bulk of
the zooplankton consisted of copepods and cladocerans, an observation similar
to that in South Indiat freshwater ponds (Ganapati and Chacko, 1951;
Chacko and Krishnamurthy, 1054). Further, the zooplankton of the
freshwaters of Bengal appears to differ from that of North Indian freshwaters
{(Das and Srivastava, 1959).

The green algae were ropresented by 2 genera only viz., Ulothriz zonata
and Volvor aureus. These were well represented during the colder months
of November, December and January. In February, March and October,
however, the number declined greatly although they were never completely
absent in the collections.

The commonest diatoms obtained in the course of the present studies
are shown in Table 1. These were however, numerically few. A peak was
attained in January after which a steady decline was registered during
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PFig. 1 — Percentage relation of the population dynamic between phyto- and wooplankton.
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February and March. Chacko and Krishnamurthy (1954) noticed that
in South Indian ponds Melosire, Nitzchia and Synedra were predominant
during November to March. Alikunhi et al. (1955) found Nawvicnlz and
Melosira to be most common in the nursery ponds at Cuttack. Chacko and
Krishnamurthy (19564) observed that a pond had an almost permanent
bloom of Microcystis. Alikunhi (1955) observed Microcystis to be the most
common alga in freshwater nurseries in Cuttack. In the present studies
however, Anacystis cyanea appeared to be common throughout the period
of investigations but predominationg in October and November. Das and
Srivastava (1956) recorded an inverse correlation between the zooplankton
and phytoplankton volumes during the year in freshwater ponds of North
India. A similar relation has been found in the present studies also (Fig. 1).
Phytoplankton attained a peak valune in December (76.35%,) when zoo-
plankton registered a minimum (23.65%,) and again, zooplankton was
at a peak in October (899;) when phytoplankton registered a minimum.

SUMMARY

Plankton hauls were made regularly in a freshwater fishpond in Kalyani,
W. Bengal, India, during the period October to March 1964—1965. Detailed
qualitative observations on seasonal distribution and fluctuations of the
plankters have been recorded, as follows: —

1. 3 species of copepods, 7 cladocerans, 7 rotifers, 6 algae and 7 diatoms have
been recorded.

2. The lowest average volume of plankton was recorded in October.

3. A maximum volume of plankton due to a phytoplankton peak was re-
corded in February.

4. A zooplankton peak was observed in October and thiz coincided with
the phytoplankton through thus indicating an inverse relationship between
each other, ’

5. The fish-pond under investigation was poor in planktonic organisms com-
pared to North Indian Ientic waters, although it compares favourably with
South Indian freshwater bodies.

6. Plankters showed a cyeclical appearance during the period of studies.
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Abstract: The present paper deals with the general characterietics of nematodes of the geauns
Rhabdochona Railliet, 1916. The anthor having studied the morphology of & botal of 31 species of
this genus, diseusses the taXonomie value of the individual determining signs and corrects some
errors in the literature, In addition. he revised data on intermediate and definitive hoats and on
the geographical distribution, He suggests to divide the genus Rkabdochona into three subgenera
by the type of their eggs — 1, the subgenus Rhgbdochona Railliet, 1918 (ymooth sggs); 2. the
subgenusz Pilochona Saidov, 1953 (filamented eggs): 3. the subgenus Giobochona subgen. n. (eggs
with “floats™). The species originally described as Rhabdochona bealriceinsleyae ha3 been trans.
ferred to the genus Cystidicole Fischer, 1798 as C. beafriceinsleyae {Holloway & Klawor, 1989)
eomb.n. On the basis of morphological studiez of 31 apecies the writer conoludes that Choqustte's
{1951) definition of the genua Rhabdoeckons iz the most suitable; this diagnosis has bean completed
and re-arranged in ancord with the new knowledzs available. The second part of the paper
contains & revision of members of the genus Rhabduchona parasitizing fishes of South Ameriea.
The onlv species of this area considered o be valid, are B. acuminata (Molin, 1860) and R. uruyens
Diaz-Ungria, 1968: thess have besn radeseribad and fizured. Bhahdochona elesans Travassos,
Artizas ot Poroira, 1928, R. fasciata Kloss, 1968, R. custralis Kloss, 1966 and R. siluriformis
Klosa, 1986 have been placed in svnonymy with R. acuminata.

The genus Rhabdochona Railliet, 1916 is one of the most perplexing groups
of fish nematodes; at present, it comprizes as many as 65 nominal species,
and descriptions of new species are added almost every year. Dssoriptions
and figures are often inadequate, full of errors and discrepancies and these
render it impossible to identify members of this genus satisfactorily. More
confusion is added by the considerable variation in the number of tail
papillas of the conspecific males, by difficulties in determining the exact
number of teeth in the prostom, and by the occurrence of these nematodes
in atypical hosts.

Although the systematic position of the genus and some of the morpho-
logical signs important in the species identification have been discussed by
various authors of whom the papers of Gustafson (1949), Choquette
(1951), Campana-Rouget (1961), Rojtman, Trofimenko (1964) and
Rasheed (1965) are worth mentioning, no attempt has ever been made to
study all available type materials of this enormous number of species in
this genus. However, without comparative studies, a specific differentiation
seems baseless.
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In recent years the writer has tried to obtain all materials available of
nematodes of the genus Rhabdochona in order to revise this genus and to
form a basis for future studies on this very interesting group of nematodes.
Until the present he has studied individuals of 31 species of the genus
 Rhabdochona from Europe, Asia, North, Central and South America, and
from Africa. This work, however, is still incomplete, because it is often
extremely difficult to obtain specimens for study (type materials of
many species are not preserved¥)) and it may take several years to finish
this work. Therefore, the author decided to publish the revision of the genus
Rhabdochona in a series of papers.

MATERIALS AND METHODS

The majonty of specimens of the genus Rhabdschonn have been obtamed from various muses
and private collections {the ongin of the matermal will be given in the pertinent parts of the
revigion) and therefore the preservation of the worms was different. Some worms were studied
on materials kept m aleohol, alechol glyeerine or formalin, others as wholemounts in glycerine
jelly or stained preparations embedded in Canada balsam. The following procedure was used for
the author's own material- The nematodes were fixed in 494 formalmn {preferably hot to prevent
the worms from shrinkmg) and kept m this fixative. The worms were spected either directly
in formatin or, more frequently, cleared with glyecerine. The eggs were dissected from the uteri
for examination. £'n fare views were prepared either with a razor blade only or according to
Anderson’s (1958 method. Tn many cases, however, the nematodes eould not be studied en fues,
because the limited number of borrowed individuals could not be destroved for these purposes.
The revision of South American species 12 based on specimens borrowed from the collections of-
Naturhistorisches Museum, Vienna; Musen de Zoologia, Universidade de Sao Panlo; Museum
d'Histoire Naturelle. Pars,

GCENERAL CHARACTERS

The genus Rhabdockona was established by Railliet (1918) for the species
Dispharagus denudatus Dujerdin, 1845 from Scardinius erythrophthalmus.
Later Saidov (1953) divided the genus into two subgenera: the subgenus
Rhabdochona to receive species without filamented eggs and the subgenus
Filochona for the species with eggs provided with filaments. Janiszewska
(1955), however, assigned greater value to the filaments and established for
the species with filaments the new genus Rhabdochonoides together with
the new subfamily Rhabdochonoidinge. Campana-Rouget (1961) sup-
pressed Rhabdochonoides as a synonym of the genus Rhabdochona. On the
contrary Yamaguti (1961) elevated the subgeneric status of Filochona to
the generic status and suggested the name Filochoninae instead of Rhabdockho-
noidinae Janiszewska, 1955. Skrjabin, Sobolev, Ivaskin (1967) and
Barusg, Coy Otero (1968) accepted the genus Filochona within the subfamily
Rhabdochoninae. This concept was not accepted by Rasheed (1964, 1965)
who shared the opinion of others that the presence or absence of filaments
is not a character of generic value and that there are no characters of generic
value by which these taxa may be separated. We are inclined to concur
with Rasheed’s opinion in accepting only the genus Rhabdockona s. 1.,
but at the present stage it appears opportune to divide the species into three
subgenera according to the type of eggs. This is only a preliminary division,
because in many species the true character of the eggs is still unknown.

1. Subgenus Rhabdochona Railliet, 1916 — the surface of mature egge

#) T shouid Itko to emphasize the necessity of depositing snd keeping type specimens in e
eognized collections where they will be accesaible to the subsequent workers.
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is smooth or covered with a thin, feebly distinguishable gelatinous layer.
For the time being we have assigned to this subgenus all species in which
neither filaments nor floats had hitherto been observed on the eggs:

1. R. denudata (Duiardin, 1845) {tvpical species); 2. R. druminatz (Mohn, 1860); 3. B, amage
Yamaguty, 1935; 4. R. anyuiliae Spaul, 1927; 5. R. buylisi Ra, 1969; 6. B. beaufortis (Liu ot Wu,
1941); 7. R. bosei Sahay, 1966; 8. R. bresispricula Akhmerov, 1965; 9. R. cascadille Wigdor, 1918;
10. R, chabuudi Mawson, 1965: 11. K. congolensis Campana-Lllouget, 18961; 12. R. coronccauda
Belouss, 1965: 13. R. crassn Finogenova, 1987; 14. R, dasi Sehay et Prasad, 1965: 15. R, de-
caturensis Guatafson, 1949; 16. R. euchuloglanis Wu, 1949; 17. R. fu,iii (Fujits, 1921); 13. R,
garuai Agrawal, 1865; 18. E. girellse Yamaguti, 1935; 20. R. gnedini Skrjabin, 1946; 21, R.
gymnocranive Yemaguti, 1935; 22. E, kidderi Pearse, 1936; 23. R. longispicule Belouss, 1965;
24, R. macroluimg Gendre, 1921; 25, B. mozesedi Prasad ot Sshay, 1965; 28, B. oncorhynchi Fujita,
1921; 27. R. oprensis Hsn, 1933; 28. B. ostertagi (Dinuleseu, 1942); 29. R. paski Baylis, 1928;
30. B. pellurida Gustalson, 1949; 31. R. phoxin: Moravee, 1968; 32. R. salvelini Fujite., 1927,
33. R. surang Karve et Naik, 1951; 34 R. srivaatavai Chabaud, 1970; 35, R. tridentigeriz Yomaguti,
1941; 36. R. turkestanica (Skriabin, 1917); 37. B. uca Pearse, 1032; 38. R. uruyeni Diaz-Ungria,
1968; 39. K. zaccones Yamaputi, 1935, i

II, Subgenus Filochona Saidov, 1953 — eggs provided with filaments.
This subgenus comprizes the species:

1. R. sulaki Saidov, 1963 (typical species); 2. R. barhi Karve et Naik, 1951; 3. RB. chodukini
Osmanov, 1967*}; 4. E. cotts Gustafson, 1949; 6. R. ergensi Moravee, 1968; 6. R. filammentoso
Bykhovskaya-Pavlevskaya, 1036; 1. R. fortungio.d Dhinnik, 1933; 8. R. glyptothoracis Karve
ot Naik, 1051; 9. R. hellichi (Srdmek, 1001}; 10. R. hospeti Thapar, 1050; 11, R. humili Roytman
et Trohmenko, 1964; 12. B, kashmirensis Thapar, 1950; 13. R. latifilinmentosa Chiaberashvil,
1969; 14. R. longicauda Djalilov, 1964; 15. R. macrostoma Moravec et Mikailov, 1970; 16. R.
miileri Choquette, 1981; 17. R. ovifilamenta Weller, 1938; 18. R. penang-nsis Furtado, 1965;
19. K. samythi Agrawal, 1965,

Remark. The hist doss not contain E. marine Roytman, 1963, sllegedly also possessing
filaments on the eggs. Rojtman (1963} establiched this species by indication, basing on in-
adoquate descriptions by Ljajmen (1930), Tsakova-Keo (1852) and Zukov {1960} who had
assigned these nematodes to the species R, denudate (Dujardin, 1845). This species  was neither
described nor figured by Rojtman who omitted also to give its differential diagnosis. Therofore,
according to the rules of the International Code of Zoologienl Nomenclature adopted by the
XV International Congress of %oology m London in 1958 (chapter IV, § 13 a), the name R.
maiing Roytman, 1963 cannot be used and eonsequently 1a invalid.

111. Subgenus (lobochona subgen. n. — eggs with special hemispherical
floats. Until the present, this subgenus has been represented by 3 species:

1. R. gambiana CGendre, 1921 (typical specios), 2. R. singhy Al, 1956: 3. R. bayrus: Ma)umdar
et Deh, 1971,

Remark: Rojtman (1963 figured similar formations on the eggs of K. longispn ela, however,
later these were found to be grtefacts enly (Dr. Rojtman’s personal commumestion).

The value of the individual determining signs of the genus Rhabdochona
has been discussed by various authors of whom Choquette {1951), Rojt-
man, Trofimenko (1964), Rasheed (1965) and Holloway, Klewer
(1969) are worth mentioning. The number of species in our material surpassed
by far that of all previous authors whose disagreement in opinions seems
to warrant our detailed comments on some of the characters of nematodes
in this genus.

Body size

The measurements of the body show considerable variation: some species
are small, their adult females measure about 6 mm (¢. g. R. coronocauda),

*) While Dialilov {1964) noted filaments on the eggs of K. chodukini, (*smanov (1967)
did nut mention them in his origina) deacription of this species.
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others attain a length of up to 34 mm (R. coiti). However, wWe agree with
Choquette (1951) and Rasheed (1965) that the body size may be con-
siderably variable and, therefore, may be used only as a complementary
character to morphological features.

Fig. 1. Various types of the cephalic end in Rhgbdochona species [dorsal view). A — R, con-
golensis (2), B — R. fortunators (?), C — RB. onifilamenta (2), D — R. gambiena (3). E — R.
cotti (3), F — R. canadensis (). Orig.

Buccal cavity and teeth

The cephalic end is provided with two small, lateral, rounded elevations,
which may be considered as pseudolabia. These are relatively distinet in
some species, while in others they may be almost absent. The mouth is
rounded or hexagonal in shape. The vestibule is relatively long, its anterior
extended end representing a funnel-shaped prostom. The prostom shows
considerable variation in shape, thickness and size and that even amon
the nematodes of the same species. The inner surface of the prostom is line
with several longitudinal ridges ending near the anterior end as small teeth
protruding into the prostomal cavity. These testh vary from species to species.
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In some they are large and prominent, in others very small, either individually
separated or coupled together. Their number in each species seems to be con-
stant, ranging, according to the various authors, from 6 to 22, It is necessary
to emphasize that the exact number of teeth in the prostom can be established
correctly only in en face preparations. This prosedure, however, has been
used only with a very limited number of species and consequently the number

ey
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Fig. 2. Differences in the numher and arrangement of teeth in the prostom of various species of
Rhabdochona. A -— R. congulensis, B — Rhabdochena sp., C—R. humili, D —R. ergensi
E — R. canadensis, F — R, ovifilamenia. Orig,

of teeth given for many species seems to be doubtful. We also cannot agree
with the statement by Rojtman, Trofimenko (1964) that the number
of teeth in the prostom of all species of the genus Rhabdochona is 14. Al-
though most of the species examined by us had 14 teeth, some possessed 8,
10 or 16. In some species the base of the prostom is strengthened by similar
thickenings, which are seen to project out into the cavity as conical processes
or teeth, In this we are inclined to agree with Rasheed’s (1065) suggestion
that these so-called “basal teeth’ represent the pointed ends of the indi-
vidual ridges supporting the prostom. These basal teeth are well-developed
in some species, in others they are absent. In several species (i.g. E. denu-
dale) we found specimens with basal testh feebly outlined, while inother
conspecific nematodes these teeth were lacking. Accordingly, the basal
teeth can serve only as a complementary feature of the species. It should
be emphasized that the character of the prostom (shape, number of anterior
teeth, presence or absence of basal teeth) should be studied on adult worms
only and that best on gravid females. The character of the prostom of a fourth-
stage larva is completely different. This has been confirmed experimentally
in fourth-stage larvae of E. ergensi and R. phoxini the prostom of which is
provided with distinct basal testh and the number of anterior teeth is only 6;
in the adults of these nematode species basal teeth are absent from the
prostom and the number of anterior teeth is 14. The same applies to the
species R. humil,
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Deirids

The cervical papillae or deirids are a very suitable morphological feature
of nematodes of the genus Rhabdochona, although either little or even no
attention has been paid to this sign in descriptions of the various species.
Their size and shape are very suitable characters. In some species dereids
are large and prominent (e.g. in R. fortunatovi and E. orifilamenta), in others
small and indistinct (e.g. in K. gambiana, R. uruyeni). Their shape may be
gimple, forked or complicated (e.g. in R. ovifilamenta). A useful sign is also

A 8 <

e

"""""'"”'”Hlﬂllﬂllll-t:.ﬁh.

Rhabdochona

Fig. 3. A—D — vanation in the sive and length ratio of spicules in various . p
(the same magnification) (A — R. decaturensis, B — R. longispicula, C— B. hellichi, D — R.
congolensis); E—L — various types of distal tips of the larger spicule in Rhabdockona (E — R.
macrosioma, ¥ — R, hellichi, @ — R. gambiana, H — R, longispicule, T — R. sulaki, J — B.humiii,

K — R. ergenss, L, — R. denudata). Orig.

their position in relation to the vestibule. They may be located either close
beyond the prostom, in the middle of the vestibule or near to its
end (in the males they are placed slightly more anteriorly than in the

females).

3¢
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Uesophagus

This is always divided into a muscular and a glandular portion. The
ratio between the two portions, similar as the ratio of ocesophagus length
to body length, are often stressed in the literature as specific signs. However,
we observed a considerable variation of these ratios among the nematodes
of the same species and, therefore, we consider this character to be unsuitable
for differentiation of the species. i

ai

The tail is often a good specific character. In various species its shape
may be conical, with a sharp terminal cuticular spike or with a rounded tip,
or the whole tail may be bluntly rounded. Various modifications such as
small mucronate points, spikes etc. are present on the tail tips of the females
of some species,

Eggs

The character of the eggs in the genus Rhabdochona and its importance
have repeatedly been discussed. In some species the surface of mature eggs
is smooth or covered with a very thin, indistinet gelatinous layer, or the
eggs possess filaments. The eggs of some species have special lateral “globules”,

A =3

Fig. 4. A—T— various shapos of the tail in females of Rhabdochona (A — B. miliers, B —
Rhabdochona sp., C — R. cotti, D — R. paski), E--K -— various types of the female’s tail tip
(B — R. conadensis, F — R. milleri, G ~- Rhabdechona sp., H— R. cotti, 1 — R. gambiana,
J — R. congolensis, K — R. barusi). Orig.
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which are often designated as floats. Our studies of all three types of eggs
showed quite clearly that the presence of filaments on the eggs is not a generic
character as suggested by Izjumova (1862) and DZalilov (1964). We should
like to stress, however, that only completely developed eggs containing an
already formed larva have to be used in these studies. The eggs must be teased
ouf of the uterus, as the filaments are not usually visible within the cleared
body of the nematode. Younger eggs do not possess filaments at all or these
are considerably shorter and thinner than those of the more advanced eggs.
The filaments may be a good spocific feature, but for this purpose it is necess-
ary to inspset numorous eggs and to choose eggs with undamaged filaments,
Mostly, only polar filamsnt3 are present — always one, two or a whole tuft
on each pole; these may be short or long, filiform or ribbon-shaped. In some
species (B. ovifilamenia, R. chodukini) ilaments sprout from the whole surface
of the egg,

The three types of egzs (smooth, filamanted or provided with floats)
appear to be associated with the life cycles of the individual spacies and with
the external environmant, but very little is known about this at the present
time. Rojtman (1963) and Trofimenko (1967) speculated that the
filaments enabled the egg to float and, hence, concluded that the intermediate
hosts of these species were plankton invertebrates, while those of the apecies
without filaments were benthic animals. It seems more likely, however,
that these filaments are utilized to secure better attachment of the egg to
the surface of various objects or plants in flowing water, and that the inter-
mediate hosts of both nematode types (with and without filamented eggs)
are benthic animals.

Tail wings and caudal papillae

The results of our studies indicate that the male nematode does not possess
wings. According to Holloway and Klewer (1969), however, narrow tail
wings are developesd in 5 species of the genus Rhabdochona: R. chodukini
Osmanov, 1957, R. ovifilamenta Weller, 1938, R. smythi Agrawal, 1965,
R. beauforiis (Lin ot Wu, 1941) and RB. bealriceinsleyae Holloway et Klewer,
1969. Very narrow tail wings were reported also for males of the species
R. garuai Agzrawal, 1963, Howaver, it is nocessary to point out that the
cuticle i3 often torn off during fixation or clearing of nematodes of the genus
Rhabdochona, giving the impression of narrow tail wings. We found this to
cccur frequently in glycerine-gelatinous preparations especially when the
nematodes were damaged. The illustrations of R. smytki, R. garusi and
R. beauforiis (the latter being described on a male fragment only) indicate
such cases. The original deseription of B. chodukini does not give the presence
of the tail wings; the drawing indicates a torn off cuticle. Racently, we had
the opportunity to study type specimens of the remaining two species
(R. ovifilamente and R. bealriceinsleyae} for which the tail wings had been
reported. In the first species, we could not confirm the presence of tail wings;
in the second species wide wing3s were present, but the general morphology
of the species under considsration (especially the structure of the anterior
end of body) was not consistent with that of the genus Rhabdochona and,
therefore, we transferred this spacies provisionally to the genus Oystidicola
as C. beatriceinslegae (Holloway et Klewer, 1969) comb, n. It is obvious
from this discusszion that, within the genus Rhabdochona, the tail wings are
not present in males. -
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The postanal papillae appear to be more or less constant for the entire
genus. Genera.lly, there are 6 pairs present, the second pair being lateral,
the remaining subventral. Occasionally 7 or 5 pairs are found. The preanal
papillae, however, vary considerably in number and arrangement even within
the same species. There are numerous subventral papillae and one, two or

Felank )l )

Fig. 5. Various types of the mature egg in Rhabdocliona species. A — R. (Rha
B, C — R. (Globochona) barusi (lateral and apical 1 |sv|.} D—R.(F 1lcc?|cmz) ovifilamenta, B — R
{Fﬂochcma} Aumili, F — R. (Filochona) kellichi, G — R. (Filochona) ergensi. Ong.

up to five pairs of lateral papillae. The lateral papillae occur always in pairs
the subventral papillae being either paired or asymmetrical (their number
on one side often differs from that on the other side) within one species.
Consequently it is obvious that the number and arrangement of the preanal
papillae is not a reliable character for species differentiation.

in several species of the ?enus Rhabdechona, special ventral cuticular
ridges, located in the area in front of the tail papillae, have been described.
This sign is of little importance in the identification of the species, because
these ridges may or may not be present in specimens of the same species.

Spicules

The spicules are a very important feature in species determination. They
are always of unequal length. The larger {left) spicule is slender, with the
distal part provided generally with a special cuticular sheath; sometimes,
this part is referred to as a “blade” or “‘alate portion’. The dlstal tip of the
longer spicule, often typical of the species, is usually of complicated structure;
it may be roughly lanceolate, cone-shaped or bifurcate. The form of the
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spicular #ips can be stndied more accurately when these are protruded out
of the body. The shorter (right) spicule is generally wider, often with a barbed
distal end. Important is also the length ratio of spicules, which, sometimes,
is small (in R, paski only 1:2.1—2.6), sometimes considerably high (in
. decaturensis 1:11.9).

Life histories (intermediate hosts)

Although little is known at present about the life cycles of members of
the genus Rhabdochona, it appears that mostly various mayfly larvae (see
Gustafson, 1939, 1942; Stejn, 1959, Moravec, 1969), and only occasion-
ally other larvae of aquatic insects, such asstone- and caddis-flies (G ustafson,
1949; Vojtkova, 1971), are utilized as intermediate hosts. Weller’s
(1938) data on experimental infection of the amphipod Hyalella knicker-
bockeri with the eggs of B. ovifilamenta do not seem to be very reliable,
because the morphology of the larvae found by this writer indicates that
these were members of the Tilenchata (presence of a stylet). The same applies
to larvae found by Janiszewska (1960) in Twubificidae and considered to
be the invasive farvae of Rhabdockonoides barbi (== Ehabdochona fellichi);
their morphology is completely different from that of members of the genus
Rhabdochona.

An interesting feature of the development of various Rhabdochona species
has been observed by Gustafson (1942) and later confirmed also by our
experiments: the development of the larvae does not cease in the intermediate
host after attaining the invasive stage; if remaining in the intermediate
host long enough, the larvae may almost complete their development (the
males have spicules and tail papillae, the females unfertilized eggs)- Some-
times, intermediate hosts harbouring these advanced larvae or juveniles
are ingested by vertebrates which normally cannot become definitive hosts
of the pertinent Rhabdochona species. The nematodes can survive in these
hosts for a certain length of time and that is why various Rhabdockona
species or their larvae are frequently found even in such atypical hosts as
froge or bats (Barusd and Tenora, 1970).

Hosts

All known members of the genus Rhabdockona are parasites of fishes with
the exception of B. uca Pearse, 1932, found in the erab. However, it is obvious
that this species was described on the basis of a more advanced larva and
consequently the crab may be considered as its intermediate host; mareover,
there are some doubts whether this pecies shad been, in fact, a member of
the genus Rhabdochona.

The individual species of the genus Rhabdochona seem to be more host
specific than generally believed. Some species have been recorded from & large
number of fish hosts often belonging to various families. Re-examination
of some of the materials, however, revealed erroneous specific identification
or the fact that several species had been considered to be a single speaies.
In addition the Rhabdochona species and their larvae may be found in atypical
hosts, in which the adnlt nematodes can survive only, but in which their
larvae cannot mature. These atypical hosts are either predatory fishes
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(e.g. Esocidae, Percidae, Salmonidae) which acquire these nematodes by
feeding on infected typical hosts (fishes) or other fishes which ingest infected
intermediate hosts (invertebrates).

Geographical distribution

All known species of the genus Rhabdochona are exclusively parasites of
freshwater fishes; the species R. bealriceinsleyae, described recently from the
marine fish Rhigophila dearborni, has been placed in the genus Cystidicola
in this paper.

Valid members of the genus have been recorded from all zoogeographical
zones except the Australian zone. The only species described from Australia
and the two species from the Antarctic region have subsequently been
transferred to Ascarophis jaenschi {Johnston et Mawson, 1940) Rasheed,
1965, Johnstonmawsonia coelorkynchi (Johnston et Mawson, 1945) Campana-
Rouget, 1955, and Cystidicola beatriceinsleyae (Holloway et Klower, 1969)
comb. n.

Our survey indicates that of the existing definitions of the genus Rhabdo-
chona the most suitable is that of Choquette (1951). This, however, should
be modified as follows:

Mouth with small lateral psendolabia, cirveumoral membrane bounding a funnel.shaped prostom
sapported by longitudinel thickenings proiecting anteriorly as teeth, the number of which is
variable, mesostom long and narrow. Oesophagus composed of two unequal parts. Deirids simple
or bifurcate. Male: several pairz of postanal papillae; preanal papillas numerous, arranged often
aaymmetrically: no ecaudal alae, spicules unequal and dissimilar; gubernaculum absent; tail
eonieal, its tip rounded or provided with a cuticular spike. Female: uteri opposed; vulva abont
middle of body: tail rounded or ending in a spike, sometimes with numerous spines, spikes or
small mucronate points at the tip: eags elliptical, embryonated, their shells sither smooth.
filamented or provided with floats. Parasites of freshwater fishes.

Typical species: R. denudaia {Duiardin, 1845) Railliet, 1916. T

SOUTH AMERICAN SPECIES OF Rhabdochona

From South America six species belonging to the genus Rhabdochona
have been described. Many of the original descriptions of these species are
inadequate or erroneous. This not only complicated the correct identification
of nematodes from South Amerieca, but even led to confusions resulting
in mistaking South American nematodes for species occurring in Turopa
or Africa. An attempt has therefore been made to study and compare the
individual species on the basis of various borrowed materials. The present
review indicates that only two of the South American species may be regarded
as valid; it may, however, be expected that more new species of this genus
will be described from this area, because many parts of South America
have not been investigated adeagnately.

1. Rhabdochona { Rhabdochona) acuminale (Molin, 1860) (Fig. 6)

Syn.: Rhabdochona eclegans Travassos, Artiges ot Pereiva, 1928: R. fasciate Kloss, 1966
R. australis Kloss, 1966; R. ailuriformis Wloss, 1966.

The following description is based on specimens from Astyanax bimaculatus
and A. fasciatus (Characidae) from the River Mogi-Guassu near S. Paulo,
Brazil, lent by Dr. . R, Kloss.

39



Male (3 specimens': Length of body 6.30—10.22 mm, maximum width 0.081 — 0.122 mm
Proudolabia almost absent. Proastom of medium size, funnel-shaped, relatively short: length
0.015—0.027 mm, maximum width 0.008—0.015 mm. The inner surface of the prostom is sup-
ported by longitudinal ribs ending near the anterior end as small pointed testh, their number
being 14. The lateral teeth are arranged in pairs. The base of the prostom is armed with distinet
basal teeth, The vestibule including the prostom measures (L123-—0.150 mm, the muscular

!
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Fig. 6. Rhabdech (Molin, 18G0). A, B — anterior end of male (type specimen)

{lateral view); C, D —anwrmr end of male (dorsal and lateral views); E — distal tip of longer
spicule; ¥ — anterior end of female (en face view); (3 -— posterior end of male (type specimen)
(atersl view): H, J — posterior end of male (lateral view); I — immature egg (tvpe specimen);

K — tail of female {(lateral view). Orig.

oesophagus 0.270 —0,360 mm, the glandular eesophagus 1.18—1.96 mum. Deirids slender, simpls
. The nerve ring surrounds the

situnted 0,015 —0.061 mm from the anterior eud of the body
muscular oesophagus at 0.156—0.207 mm from the anterior end of the body, the excretory pors

is situated at a distanee of 0.237 mm. The subventral preanal papillae vary in number in the
gpecimena examined: these occurred in the combinations 3 + & and 10 + 11. In addition to
these, there is one preanal pair placed laterally in the space botween the third and fourth sub.
ventral pair (counted from the cloaca). There are 6 pairs of postanal papillae, the second pair
is lateral, the othera subventral; only in the largest male the arrangement of the subventral
papillae was asymmetrical — 5 papillae on one side of the tail, 7 on the other. ®picules unequal:
the larger spicule of adult males measured (.576 to 0.591 mm. of the juvenile male only 0.360 mm.
Its distal end is bjunt with a wide membraneous sheath on the dorsal side. The short apiculs
measuring 0.081—0.120 mm is provided with an indistinet dorsal barb on its distel end. Leagth
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ratio of spicules 1 : 4.91 — 5.18. The tail conical. 0.243-—0.375 mm long,. with & sharp terminal
guticular spike,

Females {2 specimens}. Length of body 10.69—20.54 mm, maximum width 0.095—0.22 mm.
Prostom shape identical with that of the male: its length (.021-0.036 mm, maximum width
0.012—0.,030 mom. Measurements of vestibule including prostom 0.144—0.156 mimn, of the muscular
vesophagus 0.321-—0.476 mm, of the glandular oesophagus 1.44—4.41 mm. Deirids identical
with those of the male, situated 0.060 mm from anterior end of body: nerve ring at s distancs
of 0.204—0.270¢ mm. The excretory pore was not located. Vulva postequatorial, 4.27—38.19 mm
from posterior end of body. Eges were present in the larger female only, but thess had been
inspected only inside the uterus. The eggs were deformed, their size wag 0.030 x 0.021 mm;
ne Hlaments were observed on their surface. Tail conical, 0.225—0.240 mm long, with s sharp
terminal cuticular spike,

Location: In the inteséine; only Vaz and Pereira (1934) found one male nematode in
the gall bladder of Pimelodella laterstriga.

Hosts:; Typical hosts of B. acuminaia aro members of the family Characidae (Brycon fulcatus,
Astyanax imaculatus, A. tasciatus, Tetragonopierus sp.); Vaz and Pereira (1934) reported
alzo Pimelodella laterstriga (Pimelodidae) ond Glanidivm neivai {Auchenis teridae): it is obvious
that the infection of the latter two hosts is accidental, this being suggested also by the atypical
loeation in P. laterstiiga.

Diatribution; Molin {1880) deseribed this species from Brazil {Matogrosso); from thers it
was recorded also by Travassos, Artigas and Pereira (1928), Vaz and Pereira (1934)
and Kloss (1966) (the Rivers Tietd, Grande and Mogi-Guassu,-tributaries of the River Parand).

Specimen: Naturhistorisches Mugeum, Wien, No. A. N, 4085 and Musen de Zoologia,
Universidade de Sao Paunlo, No. 2074, 2076, 2080, 2093, 2094.

Comments: Qur description is based on specimens from Asiyanux spp. Tn addition, we
studied Molin's original material, borrowed from the Museum of Natural History in Viepna.
Although these individuals were in very poor condition {they consisted mostly of fragments only)
it was possible to confirmn that these were identical with the nematodes from Aotyanex spp.

The species originally described by Molin (18B60) as Spiruptera ncumineis on the basis of
worms collected by Natterer in 1826 in Brazil, was later redescribed by Drasche (1834), In
1922, Gendre aseribed to this species nematodes collected from Barbus sp. in Africa. Campana-
Rouget (1861}, howsver, considered Gendre’s speeimens as an independent species — K. gendres,
to distinguish it from the South American species R. acuminaia by its geographical distribution
and by some minor morphological differences, The writer, having studied the specimens of both
species is declined to confirm Campana-Rouget's (1961) opinion that the African nematodes
should be considered as an independent species; the Jatter differs from the Scuth American
species mainly in the absence of basal teeth in the prostom, in the shape of the distal end of the
larger gpicule, and in the shape of the small spicule,

In 1940, Oamannov found nematodes in Barbus lguricus in the USSR (near Sevastopol).

assigming them to the specios R. acuminata. On the basis of this erroneous identification, other
authora recorded this species from Buropean fishes of the genus Barbus (e.g. Markevié, 1951;
Roman, 1956; Izjumovae, 1962, Zithnan, 1967; Kakateva-Avramova, 1968); Ergens
{1965) reported it even from the host Noemacheilus batbatulus, All these European nematodes
wero typified by the presence of long filaments on the eggs and this was the reason for the later
transfer of the species R. aeuminale to the genus Filockona (see Yamaguti, 1961). The eggs
of the Sputh American specimens of R. acwminatn are, however, smooth, without filaments.
As pointed out by Moravee in earlier papers (1968, 1971} the nematodes from Furopean fishes
belong, in faect, to the species Rhabdochona (Filochona) hellichi Sramek, 1901 and R. (F). ergenst
Moravee, 1968, but possibly also to other species,

Three species of the genas Rhabdochona were described from fishes collected in the basin of
the River Parand in Brazil: R, elegans, . australis and R. fasciata. In addition, the species
R. acuminate was found by Vaz and Pereira (1934) from the same ares: Kloss (1366) con-
sidered these nematodes to be an independent species and designated it R. siluriformis. The
writer, however. having had the opportunity to study the tvpe specimens of the species R.
australia and R. fasciata. disclosed that these nematodes were conspecifie with Molin's individuals
of R. acuminate. He was unable to obtain the type specimens of R, elegany and R. siluriforsids.
A comparison of the more important characters of all these species (Table 1) revealed no significant
differences among these nematodes. The differences in the number of tail papillae and in the
ratio of oesophagus length to body length may be considered to be a variability within the same
specios which is considerable in nematodes of this penus. Metrical differences (e.g. spicule lengths}
ms)}be dus either 10 erronecus data in the original descriptions or to the fact that juvenile nema.-
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todes wera measured. Moreover, all species under consideration were collected in the same localiti
and, with the exeeption of K. silurifermis, from related hosts of the same family. Consequentl
the writer considers the names R. elzgans Travasaos, Artizas et Pereira, 1928, R. australis Kloss
1966, B. fasciata Kloss, 1988 and RB. siluriformis Kloas, 1968 to be synonyms of R. acuminat
{Molin, 1860).

2. Rhabdochona (Rhabdochona) uruyeni Diaz-Ungria, 1968 (Fig. 7)

The description is based on type specimens from the host Pigbucina sp
from Venszuela.
Male (s fragment of the posterior part of body): Length of fragment 6.5 mm, maximum

width 0.150 mm, Tail conical, 0.2256 mm long, with distinctiy rounded tip. i.e. without usual
«cuticular spike. Of a total of 10 pairs of preanal papillae present, 9 pairs are subventral and one

¥Fig. 7. Rhobdochona uruyeni Diaz-Ungria, 1968. A — anterior end of femnals (lateral view);
B, ¢, D — anterior end of female (lateral. dorsal and en fuce views); E — mature egg: F — tip of
male tail; G — tail of fernale {lateral view); H — posterior end of male {lateral view): I —
smaller spicule; J —-distal tip of longer spicule;: K — tip of female tail. Orig,

pair latoral; the latter lies approximately at the level of the fourth subventral pair (counted from
ths cloaca). Subventral postanal papillae asymmetrical — 5 papiliae on one side of the body,
6 papillae on the opposite side. In addition to the subventral papillae there is one pair of lateral
postanal papillae placed slightly behind the first subventral pair. The ventral surface of the male
body bears longitudinal cuticular ridges situated i front of the preana' papillae. The larger
spicule is slender, 0.456 mm long, its distal end slightly distended. The short spicule with
a reflected barb atb ita posterior end is 0.102 mm long. The length ratio of spicules is 1 : 4.47.
Female (2 complete specimens and & fragment of the anterior part of body). Length of body
11.60 mm, maximum width 0,136—%0.163 mm, Pseudolabia almost absent. Prostom relatively
small, funnel.shaped, with baasl teeth; prostom longth 0.018 mm, maximum width 0.012 to
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0 015 mm. Prostom bned internally with longitudinal mbs protrudmg mto the cavitv as small
teeth. Number of teeth 14, lateral teeth “coupled” m pawrs. The vestibule meluding prostom
measures (,128--0.1835 mm, the muscular oesophagus 0.240 mm, the glandular cesophagua
2.09 mm, Nerve ring at 0.168—0.186 mm, exretory pore at 0 237—0.279 mm from anterior end of
body. Deirids reduced, very small, simple, situnted at 0 042 mm from anterior extreruty. Vulva
postequatonal, at 4.49—6 32 mm from postenior end of body. Mature eggs {contarung inrm ae)
smooth, without filaments, size 0.036—0.039 < 0018—0.021 mm. Tail conical, shehtly
rounded st the tip, without cuticular spike

Location: Intestine.

Host: Typeal host — Pugbucina sp. (Characydae).

Distribution: This species has been recorded from Venezuela (Uruyen, Auyantepw) only.

Specimen: Muséum National d'Histoire Naturelle, Pans.

Comments: The morphologiesl characters of B wruyent are very sumilar to those of the
preceding species and also the hosta of both speeies belong to the same famly — Characidae
Although Diaz Ungria (1968} mives 1% anterior teeth m the prostom of R. v uieni, we ohserved
14 teeth. this 18 consstent with the number of teeth m the prostom of B ¢ uinata, The only
morphological differences between these two forms, which may be consmdered to be of specific
value, are only found in the mze and shape of the derrids and 1n the shape of the tail.

A key to South American species of Rhabdockona parasitic in
fishes

1. Deirids well developed, stiletto-shaped; tail tip of both sexes provided
with a sharp cuticular spike . . . . . . . . . . . . R acuminale
— Deirids reduced, hardly visible; tail tip of both sexes moderately rounded,
without a cuticular spike . . . . . . . . . . . . . . R uruyens
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SEX RATIO IN SPAWNING SHOALS OF PERCH —
PERCA FLUVIATILIS LINNAEUS, 1758 AND ROACH —
RUTILUS RUTILUS (LIANAEUS, 1758) IN THE KLICAVA VALLEY
WATER RESERVOIR WITH REGARD TO THEIR ABUNDANCE

Karer PIVNIGKA
Recaved June 23, 1971

Abstisct From tive year obseriations of the sex ratio 1n spawning shoal- of perch and
roach dunng the years 1967—71 1t follows that this ratio 18 mfAuenced, above all, by the age com
position a3 well a3 by the population number of the said species, the latter bemng connected with
the former, so that the vounger and more abundant 1= the spawmng popuolation, the greater
percentage of males 1t comprises and vics versa. Howover, m a very abundsnt population even
in older classes the number of females talung part 1n spawmng d=cresses owing to deterioratg
food conditions (omisson of apawnmg). In the roach 1t 15 the first mechamsm of regulating the
proportion of males and females 1n spawning sheals, and mn the perch the second mechanism,
that mahe themselves felt to a highsr degree.

INTRODUCTION

A varied proportion of males and females of many fish species in individual
vears and in different waters are often discussed. A summary of studies
dealing with these problems has recently been made by Nikolskij (1965).
Essentially there exist two groups, or rather two different kinds of expla-
nation of this phenomen. Alm (1946), Hile (1947, cited after Salah
El-Din El Zarka, 1959) and Whitney (1958) consider the predominance
of perch males as having probably been caused by the use of a certain
fishing technique, or perhaps by a greater activity of males at places of
spawning, or by their earlier arrival at the places of spawning and their
later departure — in Stizostedion vitreum -- Whitney (L.c.). At the present
time there seems to prevail the opinion that it is the matter of a regulative
mechanism working through the medium of food amount and thereby con-
ceivably through the medium of population number Nikolskij (l.c.}.

In literature there is direct evidence that while the population number
increases, the percentage of females in spawning shoals decreases, Hardisty
(1954, 1960) in Lampetra planeri and Spanovskaja, Savvaitova et Po-
tapova (1964) in Perccottus glehni But none of these studies deals with
the age composition of the populations investigated. Further different
rations of the representation of males and females in spawning shoals of the
perch and roach in the Kliava valley water reservoir will be compared,
as well as their changes in connection with the abundance and age composition
in the years 1967—1971.
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( MATERIAL AND METHODS

Simultaneonsly with the cstimation of population number in the Kli“ava valley water reservoir
during the years 1967 —71, data were gathered concerning the proportion of males and females
of the roach and perch. Roach specimens were capbured in gill nets with the mesh size of 3 em.
the perch in fyke nets with the mesh size of 1 e ‘The fishing equipment used was the same every
year. Ln the period approximately from April 15th to the end of May of each year all the fishes
were recorded secording to sex and size. On the whole 7568 specimens of the roach (462, 2748,
1538, 335, 1487), 7578 perch specimens {1872, 4217, 831, 427, 231} were captured in individual
years and evaluated according to the proportion of males and females. Moat of these fish specimens
were marked and released into water for the purpose of further estimation of abundance. Socales
wore taken from randum samplas (always on a fixed day, from all the fish specimens, and in case
of & numerous catch from some of the fishes selected at random) and used for the analysis of age
composition.

RESULTS AND DISCUSSION
The perch

The proportion of males and females in individual years and the abundance
of this species ix expressed in Tab. 1. In the perch the very low percentage
of females in two years 1967 and 1968 as well as the increase in their pro-
portion in the following years are striking at first sight. The ratio males —
females in the perch in the first age group was found by Dyk (1938) and
Kiizenecky (1940) to be 1.12:1.00 and 1.00 :1.09. Consequently, one
cannot assume that the sex ratio had been influenced e.g. at the time of.
embryonic development, as it was found out by Kanidev (1967) in On-
corhynchus gorbuscha, where with a higher temperature at the time of the
embryonic development males were predominant. Alm (1946) found a con-

Tahle 1. Abundance (N), percentage of femalss (%)) and number
of fish (n) caught in different years

Roach
1967 1968 1969 1870 1971
N 115 1060 230 900 89 900 61 800 33 500%
% 44.0 51.0 66.0 38,0 66.5
n 462 2748 1 536 335 1487
Perch
N 27400 25 200 13 700 10 000 4 300
% 11.2 8.3 19.1 25.1 3156
n 1872 4217 831 427 231

* 3—B8 age groups only

siderable prevalence of male perch specimens at the time of spawning, but
after that period the ratio changed to 48.5 : 51.5 (males — females). Naturally
it is the males — females ratio in the spawning period that we are interested
in, for this ratio is decisive for the number of spawned eggs and, consequently,
algo for the abundance of following age classes.
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Before proceeding to the evaluation of the males — females ratio, let us
check some objections of a more or less technical character that could in-
fluence the total evaluation.

1. Males remain longer at the places of spawning, to which they also come
earlier, and thus their percentual representation increases Whitney (1958).
The percentage of fish specimens remaining at the spawning places (marked
recaptured specimens) can be found out from the estimates e.g. for the year
1968. If we consider them all as males and subtract their number from the
total amount of fish captured in separate periods, we obtain for the whole
spawning period the value 91.7%, of males, but if we do not subtract the
number of these specimens, we get the value 93.4%, of males. So the dif-
ference is very small, In all the years we used values obtained by computation
after deduction of marked fish specimens. Moreover this calculation is con-
siderably simplified, since females, too, remain at the spawning places.
The spawned females — unspawned females ratio — naturally in a more
advanced stage of spawning usually amounts to approximately 1 : 2.

X
40-

= PERCH
=0 1967

1859

1970

20

1971

g ] g
o o o o9 dp d¢ dg dg dg do dg dg d¢ J¢
&8 ¢ 10 1 22 B H%B B B 7 ¥ 19 20cm

Fig. 1. Length distribution of spawning shoals of perch in different years
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2, The higher percentage of males could also be explained se by their greater
activity at the time of spawning Hile (1947, cited after Salah El-Din
El Zarka, 1059). Spawning activiti of males, however, must be rough the
same every ycar. Besides, marked males from the locality B near an inland
were only seldom captured at other localities distant only several hunderd
metres.

Holéfk (1965) found in 1964 in the Klidava valley water reservoir 7%
of females in a population of 43,500 specimens. It follows from his statement
as well as from our data (Tab. 1.) that simultaneously with the rise in the
population abundance the percentage of females is falling, very quickly
at first, later considerable more slowly. It is an analogy of the relationship
between the specific growth rate and the logarithm of population density,
as it is stated by Backiel et LeCren (1967).

In Fig. 1., where the length distribution of perch specimens captured at
the time of spawning in individual years has been expressed, it can be well
seen that the percentage of females increases in accordance with the growing
proportion of the perch in longer groups, i.e. even in older ones. Here the
decisive part is played by 16 cm-groups and longer ones, as well as by their
total share in samples. In these groups one can observe conspicuous increase
in the number of females (the 4th, 5th and other age groups are involved
here). It is interesting that Holéik {l.c.) found in his sample, containing
the lowest number of females (79,) in the 1st age group, 55%, of fish specimens.
In the years 1967—1971 there were successively 2.2%, 16.9%, 1.0%, 3.9%
and 19.99, of fish specimens in the Ist age group. In view of the great
abundance of the 1st age group in 1964 and the fact that male perches become
sexually mature in the 1st year of their life, their percentual representation
in that year was very high. In the following years the population number
of the perch was falling, because there were no numerous age classes entering
the population, as it was the case in 1964, Another relatively numerous age
class came as one-year-old in 1968. The abundance of this age class, born
in 1967, was estimated in the antumn of the same year at 240,000 specimens.
In 1971 the abundance of the 0 age class amounted only to 4800 specimens
(Dr. Cerny personal communications). The abundance of the perch population
has been very low in the last years and the percentage of females keeps
rising — more and more females take part in spawning. One can call it
a regulative mechanism of the percentual representation of males and females
that works in the following way: A very abundant population consists,
above all, of the youngest age groups, in which males antomatically pre-
dominate. As far as, in the course of further development of the population,
no approximately equally numerous age classes coutinue to enter it, the
mortality rate — that is higher in males owing to their earlier sexual maturity
(Kfizenecky, KiiZeneckd-Pulinkovd, 1952) causes accumulation of
females. Tn case of a decrease in abundance it is also the fact that owing to
better food conditions more females take part in spawning, that is confribu-
ting to an increase of the total number of spawning females. It is in this way
that Nikolskij (1965) visualizes the course of the regulation. As to the
perch under the conditions of the Kli¢ava valley water reservoir, it is ap-
parently the considerably abundant roach population that plays a pard
there and causes the delay — the proportion of females of the perch rses
with only after a great decrease of perch abundance.
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Fig. 2. Length distribution of spawmng shoals of roach in different years.

The roach

In the roach, too, one can find a connection between the abundance, age
composition and proportion of males and females in spawning shoals (Tab. 1.,
Fig. 2.). Till 1969, in connection with a decreasing population number of
the roach, the percentage of males was decreasing and the number of females
wag growing. In 1970, however, the percentage of females rapidly fell, and
rose again only as late as in 1971. The age composition in the years 1967
(69.5 % of fish specimens in the 4th age group), 1970 {41.39%, of fishes in
the 3rd age group) and 1971 (609, of fishes in the 4th age group) gives an
answer to this question. In these years the greatest number of fishes were
included in younger age groups, where again owing to an earlier sexual
maturity of males this sex was represented by larger numbers at the places
of spawning. The difference between the percentage of females in 1967
(449, of females) and in 1971 (56.59%, of females), when most fishes were
always in the 4th age group, results from different representation of other
age groups. In 1967 there were only 219, of fish specimens in the 5th, 6th,
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7th and 8th age groups, while in 1971 there were almost 409 of the fishes in
the said groups. From 1967 the population was growing old (there were no
new age classes entering the population). The ageing was manifested by
& gradual increase in the percentage of females in the years 1968 and 1969.
But in 1970 there appeared a new, strong age class born in 1967 and the
percentage of females decreased. The predominance of males of the roach in
younger age groups (2 and 3) is stated by Lelek (1965).

ixpresed in terms of the 4th age class abundance, the age class 1963
represents 53,400 speciemens in 1967 and the age class 1967 represents
20,700 specimens in 1971. In abundant, though older age classes spawning
is omitted owing to deteriorated food condition, as it happens in the perch.
This was most conspicuous in the year 1970.

CONCLUBIONS

1. In the years 1967 —1971 the spawning shoals of the perch and roach in the
Klitava valley water reservoir were observed from the viewpoint of the
males — females ratio. Tab. 1., Fig. 1., 2.
2. The males — females ratio is influenced:
a) By the age composition of the population and by abundance that is
connected with it. At the time when the population conzists mostly of young
age groups 1 and 2 in the perch and 2, 3 and 4 in the roach, males auto-
matically predominate owing to their earlier sexual maturity. On the con-
trary in case of a population consisting of older age groups (at the time when
the newly born age classes are not very abundant) females are predominant.
b) But within separate age groups and between them there works another
regulative mechanism, connectod with the abundance in the following way:
The more abundant is the respective age group, the fever females from ib
take part in spawning owing to deteriorated food conditions (see Nikol-
skij, 1965).
3. In the roach it is the influence of the age composition upon the males —
females ratio (concerning females taking part in spawning in individual
years} that makes itself felt more clearly, while in the perch it is more likely
a matter of omission of spawning by females under deteriorated food con-
dition caused by the growth of the population number of the perch as well
as roach.
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DIE COLLEMBOLEN-FAUNA DER HUHLEN DES MAHRISCHEN KARSTES

Joser RUREX

BEingegangen am 4, Juni 1971

Abstrakt: In dieser Arbeit sind die Hohlencollembolen aus dem Méhrischen Karst fauns-
tisch, zoogeographisch uad bkologisch behandelt. Die giosste Zahl der Arten ist trogloxen und
troglophil. Von den Troglophilen sind die demontanen und nordischen Ar¢en zoogeographisch
sehr wichtig. Voo den Troglobionten wurdeu Schacfferia emucronatae, Mesachorutes guadriotellatus,
Onychiurus pseudosibiricus, drriopuliles bifilua und Neanura tenshrarum leatgestollt. Es handelt
gich um lazial- und Praeglezisl- Relikte.

Das Hohlenmilien ist durch eine ganze Reihe véllig extremer, emformiger, grundlegender
Lebensbedingungen gekennzeichnet. Von Dudich (1932) wurden einzelne Hohlenbiotope
grindlich charakterisiert und beschrieben. Fur die mittelenropdischen Hohlen ist eine hohe
relative Luftfsuchtigkeit, sine wibrend des ganzen Jahres verhéltnismdissig gleichbleibende,
niedrige Lufttemperatur und vollize Absenz des Lichts charakteristisch. Diese eigentumlichen
Lebensbedingungen, denen sich nur die Bedingungen in den feuchten, lockeren Biden der
Gebirgswilder stwas anniéhern, schliessen die standige Anwesenheit der licht., wérma- und iroc-
kenhsitsliebenden Arten aus. In den mitteleuropiischen Hohlon konnen nur solche Formen
existieren, die vor allem feuchtigkeits- und kilteliebend sind und kein Licht zum Leben brauchen.
Das Hohlenmiiieu hat bei den echten Hohlentieren eine ganze Reihe von Verdnderungen her-
vorgerufen, wie z,B. Pigment. und Augenreduktion, oder bei enderen Verlingerung der Antennen,
der Beine und der Sprunggabel. Auch dis Verlingeruug (das “chlankerwerden} der Klauen und
einiger Boraten sind Adaptationen an das Leben 1in den Hohlen. Die Vertroter derselben Gattung
oder sogar derselben Art arreichen in Hohlen viel préssore Kérperausmassa als in den Biotopen
ausserhalb dor Hohle (Rusek, 1966). Die Lebensbedimgungen in den Héhlen verindern sich
wihrend des Jahres nur sehr gering, weshalb die Aussenbedingungen nicht die Fortpflanzung
gteuern, Wir kéunen in den Hollen wiihrend des ganzen Jahres noben aduiten Exemplaren immer
auch Exemplare der verachiedensten jiingeren Entwicklungstadien finden, es gibt hier keine
abgegrenzten Generationen (Dudich. 1932).

In der letzten Zeit wurden bet den Hohlentieren auch verschiodene Skologische Anspriiche
und einige Probleme ihrer Biologie nnd Physwologie experimentel verfolgt. Bei den Collembolen
haben sich mit einigen solcher Probleme Mais (1969) und Thibsud (1970) befasst.

In den Hohlen sind keine Produzenten — grime Pflanzen — vorhanden. Eme Ausnahme
machen nur die kitnstlich belenchteten Hohlen, wo geringe Algenrasen und morphologisch ver.
anderte Moose in der Nihe der Rofloktoren wachsen, Die Lebensgemenschaften der Héhlen
werden also nur von Konsumenten und Reduzenten gebildet — die Hohlen stellen Biotope mit
unvollsténdigem Stoffkraslauf dar. Dis Tierwelt 18t 1n den Hohlen nicht gleichmissig verteilt,
w63 hesondars durch die ungleichmaissige Verteilung der Nahrung verursacht ist. Diese besteht
bei den Hohlentieren grosstenteils aus morschem Holz, Fledermausguano, Bakteren wund
Pilzon. den Kiérpern der gestorbenen Tiere und aus verschiedenen T'rotozoen In den kiinstlich
holeuchteten Hohlan kommen ausserdem die Algen und Moose noch hinzu. Manche Hohlentiere
leben karnivor.

Die Hahlentiere kann man 1in drei Gruppen einteilen (bei einigen Verfassern gibt es auch
anders Klassifizierungen):

1. Troglobionte — stendke Arten, dio nur m Hghlen oder ausnahmsweise in #knlichen Bio-
topen (z. B. Tierhbhlon Jeben. In der vorliegenden Arbeit worden in diese Gruppe auch solche
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Arten eingereiht, die ausserhalb der Héhlen disjunkt in der alpinen und subalpinen Stufe
der Alpen und 'yrensien im Boden leben. Sie stellen m den mitteleurcpaischen Hohlen Troglo-
bionte in ,,statu nascendi'' dar.

2. Troglophila — eurvike Arten, die ausserhalb der Hohlen im Moos, Beden, unter Sieinen,
im morschen Hols ete. leben und anch regelmassig i den Hohlen vorkommen. Sie finden
hier geeignete Lebensbedingungen und vermehren sich hior regelmassig.

3, Trogloxene-Arten. die in den Hhlen nur als eingeschloppte. fremde Rlemente vorkommen. |

Sie konnen sich in den H&hlen nicht vermehron.

GESCHICHTE DER ERFORSCHUNG DER HOHLENCOLLEMBOLEN
DES MAHRISCHEN KARSTES

tne Anfinge der Collembolenerforschung der Tschechoslowakei sind ong mit dem Gebiot
des Mihnischen Karstes verbunden. Hier begann ndmbch Wankel die Erforschung der Hohle.
tauna 1m Rahmen emer komplexen Erforschung der Hohlen. Er fand daber eine ganze Reihe
von Hohlentieren, unter denen dio Collembolen an der ersten Stells standen. 1n seinen zwei
Arbeiten (Wankel, 1857, 1848) beschrieb er auch emnige neue Collembolen-Arten. In der gleichen
Zewt veroffenthehte auch Muller (1858) sine kurze Mitteilung uber die Hohlencollembolon dea
Mahrischen Karstes. Kolenati (1868) beschrieb aus den Sloupské Hohlen Tritomurus maero-
cephaiuy Kolenati, 1858; es hat sich aber gezeigt (Absolon, 1900e), dass ein solches Tier nicht
exigtiert. Eine grindliche Erforschung der Hohlenfauna in allen grosseren, damals bskannten
Hohlen des Mihrischen Karstes {ihrte Absolon {1899—19071 durch. Die grosste Aatmerksam.
keoit. widmete er den (ollembolen, und schon in seinen ersten Arbeiten sind einige neue Arten,
spater eimige neus Gattungen beschrieben. Abgesehen von den Onychiurus-Vertretern, bei deren
Beschrerbung die damals gebrduchlichen Merkmasle verwendet wurden und die z, Z. zur genauer
Arthestimmung ungeniigend sind, haben fast alle seine Arten und Gattungen ithren Status be-
halten, Dureh Absolon warde die Liste der Collembolen aus den Hohlen des Mithuschen Karstes
von etwa 10 auf {5 Arten erhoht.

Ausser den oben angefithrten Verfazsern hat sich viele Jahre hindurch niemand intensiv der
Collembolenerforschung des Mahnschen Karstes gewidmet. In seiner Monographie fuhrt Wolf
(1934 —1947) nur zweL weitere Arten (Onychisurus armatuws 'Tullb 1 und Onryckiurus fineetariue
Denis} aus der Ochozské Hohle auf. Weitere Angaben uber dis Hohlencollembolen des Mahrischen
Karstes stammen erst aus der letzten Zeit (Rusek, 1961k, 1964, 1965, 1966, 1971, Rusek
in Absolon 1970, Rasek, Raunder et Vasidtko, 1969). Ez handelt sich grosstenteils um
taxonomische und faunistische Arbeiten, in denen auch eimze Arten aus den Hohlen augefihrt
und beschrieben sind.

METHODIK

Beoim Sammein der Hohlemcollembolen habe ich mehrere Methoden angewandt. Tinosteils
wurde zum individuellen Fang ein spezieler Exhaustor { Rusek, 1969), der auf kleinen Glaschen
mit 709, Alkohol direkt bafestigh war, verwendot. Mittels Exhaustor wurde auf den Winden,
Tropfateinen und morschem Holz gesammelt. Andernteils wurden die Collembolen von der
Wasseroberfliche der Timpel mittels kleiner Drahtschlsufen gesammelt, Die Tumpel stellen
in den Hohlen natirliche Boden- (Barber ) fallen dar, und die Collembolen kann man von her
muttels dieser Methode sehr leicht aufsammeln, Am effektiveten ist aber beim Sammeln der
Hohlencollembolen das Aufsammeln von Proben aus morschem Holz, Fledsrmausguano, Moosen
aus der Umgebung der Reflektoren, ots. Diess Probsn wurden in PVC.-Sdckechen ins Labor
gebracht und mittels 'Tullgren-Apparaten ausgelesen. Das Material wurde nach Gisin (1960)
fixiert und in 709, Alkohol konserviert.

STANDORTVERZEICHNISS

Das Gebiet des Mikrischen Karstes kann in drei Teile gegliedert werden: 1. der Stidteil mit
den Hohlen in dem Rffka Tal. 2. der Mittelteil mit den Hehlen in den K#tinské und Josefsks
Tilern und in dem Halbblindtal Rodické fidoli und 3. der Nordteil im Stromgebiet des Punkva
Flusses. Dijeser Gliederung nach sind guch die Standorte in dem folgenden Verzeichnis angeordnet.
Die Nummer in Klammern, die nach der No. der Lokalitat folgt, entspricht der No. des Arbeita-
protokolles, unter der auch die Tiere in der Sammlung eingerciht aind.

A
Siadteil des Mahrischen Karstes

Lok. No. 1 (l14}): Ochozska Hohle, Hauptdem, in morschem Holz, 25. V. 1957.
Lok. No. 2 (15): Dtto,, auf feuchten Brettern emnes Tisches, 25, V. 19567,
Lok. No. 3 (42): Ochozaké Hihle, hintere Kapelle, im morschen Holz, 26. X. 1957.
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Lok No. ¢ (60): Ochozskd Hohle, Hauptdom, emne Bodenprobe mit morschom Holg, 26, X, 1957,
Lok. No 5 (61). Dtto , 1. XTI, 1857 :

Lok. No 6 (52). Ochozské Hoble, Hauptdom, auf feuchtem, morschem Holz, 1. XII, 19567.
Lok. No. 7 (84)* Ochozskd Hohle, m dem Gang zwischen Hauptdom und Labyrinth, emne Probe
von atark morschem, zerfallenem Holz, 8 V1958,

Lok, No. 8 (85)+ (ichozskd Hohle, Hauptdom, suf fouchfem Holz, 8. V. 1958

Lok, No. § (134). Ochozskd Hohle, 1m Gang zwischen Smutedni vrba und Némeoky sifon, auf
morsehem, feuchtem Holz, 21, TX. 1958

Lok, No, 10(135): Dtto., eme Probe von morschem Holz, 21. IX 1958

Lok. No. 11 (284): Dtto., 10, IV. 1960.

Mittelteil des Mahrischen EKarates

Lok. No. 12 {172); Hohle By¢i skéls, auf der Wasseroberflache emnes Timpels beim hinteren
Sifon im neuen Teil der Hohle, 7. IL. 1959

Lok. No. 13 (173)+ Hohle By&i skéla, eme Probe von morschem Holz aus dem peusn Ted der
Hohle, 7. II 1959,

Lok, No. 14 {174): Hohle Bvéi skals, etwa 30 m vor dem grossen See, eme Probe von watten-
artigem, weissorn Pilzmycehum, 7. I1. 1959.

Lok, No. 15. {175)* Dtto., emne Probe von morsechem Holz, 7, T1. 1959,

Lok. No. 16 {166)* Hohle Nova Drétenickd beim Dorf Kitiny, im unteren Stock, eme Probe von
morachemn Holz, 27. 1. 1848,

Lok. No, 17 {187): Hohle Nové Dritenicka, eétwa 20 m von dem Emgang im oberen Stock, auf
morschem Holz, 27. 1. 1859,

Nordtoil des Mahrischen Karstes

Lok. No 18 (154): Hohle Smrtni beim Dorf Vilémovice, in dem hinken Gang auf der Wasser
oberflache kleiner Timpel, 22. XI. 1968,

Lok. No, 19 (155): Dtto., eme Probe von morschem Stroh und Fledermausguano, 18. X, 1959.
Lok. No. 20 {272): Hohle Balcarks, iz Dém zkiry, eme Bodenprobe mat Fledermaunsguano,
18. X. 1969

Lok. No. 21 {273): Hohle Balearka, hinterer Teil, auf Stalagmiten, Stalaktrten und Wanden,
18, X. 1959,

Lok. No. 22 (276): Hohle Baloarks, auf Stalagmiten, 14. IT. 1960.

Lok. No. 23 {(1568) Sloupsko-8oativeké Hohlen, mm Gang ,,U stfibrné skély*, eins Probe won
Flodermausguano, 25. XI. 1958,

Lok, No. 24 (157): Sloupsko-Sojuvské Hohlen, m emem engen, kunstlichen Gang der Soktvka
Hobhle, auf der Wasseroberflache exnes kunsthchen Tihmpels, 23. X1. 19568,

Lok. No. 25 (1568): Sloupsko-Sosiiveké Hohlen, im Haupt-, Parallel- und Ostrover Gang der
So3dvka Hohle, auf Stalagmiten, 23. XI. 1958,

Lok, No 26 (159): Bloupsko-Sostvské Hohlen, m der Eliséins Hohle, auf Stalagmiten, 23. XI.
1958,

Lok. No.27(147): PunkevniHehlen, 1m Masarykiv Dom, auf Wasseroberflache grosser Sinterseen,
22, XI. 1958.

Lok. No. 28 (148): Punkevai Hohlen, 1m Masarykuv Dom, auf grossen Stalagnuten, 32 XI. 1958,
Lok. No. 28 {149): Punkevni Hohlen, 1m Masarykiiv Dom, emne Probe von nassem, morschem
Holz, 22. XI. 1958,

Lok, No. 3¢ (150): Punkevm Hohlen, m Masaryktv Dom, eme Probe von Moosan {Leptobryum
pyriforme und Seleropodium purum} aus der Nahe der Reflektoren, 22, X1 1958,

Lok. No. 31 {152): Punkevni Hohlen, im Reichenbachiiv Dom, auf Stalagmiten bea den Reflek

toren, 22. XI. 1958.

Lok, No. 32 {153): Punkevni Hohlenr, i vorderen Dom, auf der Wasseroberflache der Sinter-
tumpel, 22. XI. 1958.

Lok. No. 33 (176): Punkevn{ Hohlen, um Reichenbachiiv Dom, auf Stalagmuen, 25, II. 1959.
Lok. No. 34 (177): Punkevni Hohlen, 1 Reichenbachiv Dom, eme Moosprobe aus der Nahe
der Reflektoren, 25. II. 1859.

Lok. No. 35 (178): Punkevmu Hohlen, 1m Emgengsdom, auf der Wasserohorlache der Smter-
tumpel, 25. 11. 1859.

Lok. No. 36 (179); Dtto,, auf Stalagmten, 26. I1. 1959

Lok, No, 37 (180): Ditto, eme Probe von morschem Holz, 25. IT 1953

Lok. No. 38 (275): Dtto, 18. X 1949,
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Lok, No. 39 (168): Katefinsk4 Hohle, iro linteren Dom, emne Probe von morschem Holz m
Pilzmvyeehum, 7. 11, 1959,

Lok No. 40 (169): Dito, trackenes, morsches Holz, 7. II. 1959.

Lok. No. 41 {170): Dtto , auf Stalagmiten, 7. 11, 1959,

Lok. No, 42 {171): Katefinskdé Hohle, auf der Wasseroberflache der Bintertumpel, 7. IT. 1958
Lok. No. 43 {290): Katefinskd Hohle 1m Bambusovy lesik suf Stalagmiten, 14. V., 1960,

Lok. No. 44 {291). Katafmskd Hohle, hinterer Dom, auf der Wassecobarflache der Smbertﬁmpa]
14, V. 1960

Lok. No, 45 (369): Dtbo., Probe von morschem Holz, 3. X. 1960,

VERZEICHNIS DER FESTGESTELLTEN COLLEMBOLEN-ARTEN
1. Podura aguatica Linnaeus, 1758

Aus den Hohilen des Mahrischen Karstes hat me Absolon (18900e) angefuhrt. Troghoxen
Verbreitung: Holarktis,

2. Hypogastrura socialis (Uzel, 1891)

Winterart, die haufig auf Schnee vorkommt. Aus der Hohle Staré skdly bekannt (Absolon,
1900e). Trogloxen.

Verbreitung: Europs.

3. Hypogastrura similis (Absolon, 1901)

Nach emmem emzmgen Exemplar ungeniigend beschriebona Art. Troglophil
Verbreitung: Mahrischer Karst - Hohle Btard skaly.

4. Hypogastrura purpurescens (Lubbock, 1867)

Lok. No.: 12 (1 Ex.), 13 (2 Ex.), 27 (¢ Ex.), 29 (4 Ex.), 30 (13 Ex.), 35 (9 Ex.), 37 (83 Ex.),
38 (1 Ex.).

Eimne hdufige troglophile Art, die schon Absolon (1900} aua den mahrischen Hohlen an-
gefubrt hat.

Verbrsitung: Euraps

5. Ceratophysella bengtssoni (Agren, 1904)
Byn. noev.- Achorutes sigillatus var. stygwus Absolon, 1900

Lok. No -« 23 (756 Ex ).

Troglophiler Guanobiont, Nach der Typusuntersuchung und den giiltigen Nomenklaturregeln
st Achorutea sigillatis var, stygeus Absolon, 1900 e neues Synonymum zu Ceratophyselia bengis.
#oni (Agren, 1904}. Das Synonymum wurde mehr als 50 Jahre nicht verwendet und hat so gemnen

Artstatus (contra C. bengissons) verloren. Sie kommt in den Hohlen im Fledermausguano massen-
haft vor.

Verbreitung: Von Island und Lappland s Frankraich und Osterreich.

6. Ceratophysella sigillata (Uzel, 1891)

Lok, No: 19 (8 Ex,),
Trogloxen, Edaphobiont, besonders m Winter vorkommend.
Verbreitung: Sudeten, Karpathen, Alpen.

? Ceratophysella armata {Nicolet, 1841)
Trogloxzen Die von Abszolon {1900e) angefithrte C. armata kann heutipen taxonommschen

Kenntmssen nach mehreren Arten zugehobren. Ich habe me i den Hohlen des Mahrsohen
Karstes nicht gefunden.
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7. Schaefferia emucronate Absolon, 1900 I

Lok. No.: 1 (4 Ex.), 2 (13 Ex.), 3 (38 Ex.), 7 (14 Ex.), 8 (18 Ex.), 9 (31 Ex.), 10 (9 Ex.), 11
{180 Ex.), 13 (5 Ex.), 27 (2 Ex.), 35 (26 Ex.).

Troglobiont. Diesa Art und Gattung hat im Mahrischen Karst ihre Terra typica. Sie kommb
hier nur in den Hdhlen (manchmal sehr hiiufig) vor. In den Hohlen stellt sie ein dealpines Eie-
ment (Glazialrelikt) dar. Ausserhalb der Hohlen lebt sie im Moos und Boden in der alpinen und
subalpmen Stufe des Schweizer Jura und der Pyrenien.

Verbreitung: Hohlen in 0-Sudeten, Méhrischem Karat, Jura, Burgund, N-Ttalion. Ausserhalb
der Héhlen im Schweizer Jura und in den Pyrenden.

8. Mesachorutes quadriocellatus Absolan, 1900

Diese troglobionte Art wurde aus den Hohlen des Mahrischen Karsta beschrieben. Sie lebi
mn dem Fledermausguano und wurde bisher nur in den Hohlen gefunden, wird aber sohr wahy-
scheinlich auch hochalpin in den Nestern von Microtus und anderen Singetieren (wie die ver-
wandte Mesogastrura ojcoviensis) lebon,

Verbreitung: Hohlen im Mahrschen Karst, in Ariége und auf Korsika.

9. Willemia anophthalma Bérner, 1901

Lok. No.: 30 (16 Ex.), 16 (2 Ex.), 19 (I BEx.), 45 (38 Ex.).
Euedaphische Art, die im Mahrischen Karst auch troglophil vorkommt.
Verbreitung: Deutschland, Polen, Finnland, Tschechoslowakei.

10. Brachystomella parvule (Schiffer, 1896)

Von Absolon (1900e) aus der Hihle Staré skdly angefuhrt. Trogloxen.
Verbreitung: kosmopolitisch.

11. Neanura tenebrarum (Absolon, 1901)

Troglobiont. Ungenfigend beschrisbene Art, die bisher nur aus der Vypustek Héhle (Loous
typicus) bekannt ist.
Verbreitung: Méhrischer Xarst.

12. Neanura muscorum (Templeton, 1835)

Lok. No.: 4 (2 Ex.), 7 (14 Ex.), 8 (1 Ex.), 29 (68 Ex.), 38 (1 Ex.). Trogloxen.
Verbreitung: Buropa-

Neanura sp.
+  Lok. No. 10 (I Ex.).

13. Tetrodontophora bielanensis (Waga, 1842)
Trogloxen. Aus einigen kleineren Hohlen des Mahrischen Karstes bokannt (Absolon, 1800e).
Verbreitung: Sudeten, Karpathen, Gebirge in N-Jugoslgvien,
14. Onychinrus serratofuberculatus Stach, 1933

Lok. No.: 19 {I Ex.). }
Troglophil, im Mghrischen Karst demontanes Element.
Verbreitung: O-Alpen, Karpathen, Hohle bei Domaszkow m Sudeten.

15. Onychiurus sibiricus (Tullberg, 1876)

Lok. No.: 12 {0 Ex.), 29 (28 Ex.).
Troglophile, euadaphische Art. Aus der Hohle Staré akaly angefiihrt (Absolon, 1000s).
Verbraitung: Euarops.
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16. O nychiurus pseudosibiricus Stach, 1954

Lok. No.: 37 (10 Bx.}.

Bisher nur aus der Aggtelek-Hohle in Ungarn und von der angefithrten Lolmitolé isin®iehr,
schen Karst bekannt (Rusek, 1866). Troglobiont.

Verbreitung: Ungarn, Tschechoslowalkei.

17. Onychiurus armatus (Tullberg, 1869) s. Stach, 1954

Lok, No.: 1 {8 Ex.). 3 (4 Ex.), 4 {12 Ex.), 5 (21 Ex.), 7 {6 Ex.), 8 (1 Ex.), @ (1 Ex.), 10 (12 Ex.)
19 (2 Ex.), 27 (2 Ex.), 30 (2 Ex.), 87 (3 Ex.), 39 (6 Ex.), 42 (1 Ex.), 45 (0 Ex.).

Troglophile, enedaphische Art. Ein kleinerer Teil des Materiales wurde bis zu den Gisin’schen
nKleinarten'' {Gisin, 1960) bestimmt, iber deren Status man z, Z, viel diskutiert. Sie werden
hier nur als Formen von Onychiurus armatus beesichnet: f. pul: inatus (Lok. No. 37), f. tricampatus
(Lok. No. 10, 30).

Verbreitung: kosmopolitisch.

Onychiurus stillicidii (Schibdte, 1849)

Absolon (1900e] fuhrt diese Art aus den SIoupsko-SoEfnské Hihlen an., s diirfte sich aber
urn emne falsche Bestimmunyg handeln ! Teh konnte diese Art ym Mshrischen Karst nicht fast-
stellen.

18. Onychiurus rectospinatus Stach, 1922

Lok. No.: 16 (1 Ex.).
Troglophile euedaphische Art.
Verbrertung: Polen, Tschechoslowakei, Spanien, Britische Inseln.

19. Onychiurus fimetarius Denis, 1838

Lok. No.: 1 (5 Ex.), 3 (20 Ex.), 4 (16 Ex.), 7 (1¢ Ex.), 8 (20 Ex.), 9 (6 Ex.}, 10 (81 Ex.),
11 (10 Ex.), 12 (3 E=x.), 13 {11 Ex.), 20 (29 Ex.), 23 (6 Ex.), 24 (6 Ex.), 25 {2 Ex.).

Troglophile, euedaphische Art.

Verbreitung: Europa.

20. Onychiurus silvarius Gisin, 1952
Lok. No.: 21 (4 Ex.).
Troglophile, euedaphische Art. Nen fiir die Tschechoslowakei.
Verbreitung: Schwei., Frankreich, Gsterreich, Rumsinien, Tachechoslowsakei, Deuntschland
{unverbifentlicht — briefliche Mitteilung von Dr. W. Hither).

Ungeniigend beschriebene Formen
Onychiurus speleus Absolon, 1900, Onychiurus inermis Tullbery: Absolon, 1900, Onychiurus

gracilis (Miiller, 1858) und ¢/ nychiurus armaius t. wultipunctatus Absolon, 1900.
Onychiurus sp.
Lok. No.: 28 (8 Ex.), 35 (1 Bx.).

21. Tullbergia sylvatica Rusek, 1971

Lok. No.: 9 (2 Ex.), 10 (225 Ex.}, 13 (9 Ex.), 20 (15 Ex.), 34 (2 Ex.), 37 (37 Ex.), 3% (3 Bx.)
48 (I Ex.).

Troglephile, suedaphische Art,

Verbreitung: Karpathen, Rila Gebirge in Bulgarien, N.-Italien.
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22. Tullbergia krausbauer:i Borner, 1901 s. Rusek, 1971

Lok. No.: 7 (4 Ex.}, 23 (16 Ex,), 29 (15 Ex.),
Euedaphische, troglophile Art,
Verbreitung: Europa.

23. Tullbergia japygiformis Absolon, 1900

Aus der Elij%ina Hohle durch Absolon (1%00e) beschrieben,
Euedaphische, troglophile (7) Art. -
Verbreitung: Mahrischer Karst, 8- Blowakei.

24, Uzelia setifera Absolon, 1901

Inese Art wurde aus der Hohle Michalova dira im Mahmschen Karst beschrieben {Absolon,
1901). Jie lebt in Willdern im Cebirge. Im Mahrischen Karst stell{ sie ein demontanes Element
dar. Trogloxen.

Verbreitung: Sudeten, Karpathen. Alpen, Pyrenden.

25. Anurophorus laricis Nicolet, 1842
Hohle Staré askily (Absoclon, 1900e). Trogloxene, eurcpaische Art.

26, Folsomia quadrioculate (Tullberg, 1871)

Hohie Stare skaly (Absolon, 1900e), troglophil.
Verbrettung: Holarkta.

27. Folsomia mullisela Stach, 1947

Lok. Ne.: 12 (1 Ex.}, 29 {318 Ex.}. 30 (1 Ex.},

¥uedaphische Art. Die in den Hchlen des Mahrischen Karstes gefundenen Tiere waren sehr
wenig pigmentiert und bei den meisten Exemplaren {ehlten die Augen. Die Beborstung dee
Mennbriums entsprach der Folsomia muliiaste Stach, 1947, Troglophil.

Jerbreitung. Mittel-Burops, Italien, Kaukasus.

28. Folsomia litsteri Bagnall, 1939

Tok. No. 9{12 Ex.). 10 (333 Ex.}, 11 (240 Ex.), 15 (124 Ex.), 17 {4 Ex.). 23 (14 Ex.), 34 (1 Ex.)
39 (462 Ex.), 40 (85 Ex.), 45 (36 Ex.). .

lm Méahrischen Karst kommt diese Art als Troglophil vor. Ausserhlab der Hohien lebt sie
in Torfb&den uud 1m Moos der Birkenwalder (auch mm Mittel.Europa).

Verbreitung: Britische Inseln, Schweiz, Deutschland, Techechoslowakei, Polen, Schweden,
Fipderinzeln.

28. Folsomia candide (Willem, 1902)

Lok. No.: 1 (18 Ex.), 2 (18 Ex.), 3 (16 Ex.), 4 (17 Ex.}, 5 (28 Ex.), 6 (52 Ex.), 7 {839 Ex.),
8 (A Ex.), 13 (209 Ex.), 15 (13 Ex.), 20 (17 Ex.), 21 (10 Ex.), 22 (93 Ex.}, 25 (2 Bx.), 27 {2 Ex.),
37 (226 Ex.).

Troglophil, !

Verbreitung: Kosmopolitisch.

Falsomia fimetaria (L., 1758)
Diese Art hat Abszolon (1900e) aus den Hohlen des Mahrischen Karstea sngefuhrt. Ich

konnte hier diese Art nicht feststellan. Bei den Angaben von Absolon wird es sich um die beiden
oben angefiihrten Arten handeln.
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Isotomodes diplophthalmus Absolon, 1907
Hpeo. inquirenda.

30. Proisotoma minima {Absolon, 1900)

Moupsko-Sodtiveks Hihlen (Absolon, 1900e), demontane, troglophile Ars.
Verbreituns: N- und Mittel Buropa.

31. Isotomaiella minor (Schiffer, 1896)

Lok. No. 23 (2 Ex.). o
Euedaphische, troglophile Art,
Verbreitung. Palaarktis.

32. Isotoma notabilis Schiffer, 1896
Lok. No.: 10 (6 Ex.), 16 (21 Ex.}, 19 (4 Ex.), 25 (1 Ex.}, 27 (1 Ex.), 30 (27 Ex.), 33 (6 Ex.),
81 (46 Bx.), 37 (22 Ex.), 3% (3 Ex.).
Euedaphische, troglophile Art.
Verbreitung: kosmopolitisch.

33. Isotoma wiridis Bourlet, 1838
Absolon tdhrt diese hemiedaphische. trovloxene Art aus maehreren Hoklen an {Abseoloen,

1900e).
Verbreitung: Europa.

Isotoma maritima Tullberg, 1871
Stars skily Boéhle (Absclon, 1900e). Dis Bestimmune ist unsicher !

34. Isotoma olivacea Tullberg, 1871
Lok. No.: 15 {7 Lx.)

Hemiedaphische Art, trogloxen,
Verbreitunu: N- und Mittel-Europa.

36. Isotoma violacea Tullberg, 1876
Lok. No.- 28 (42 Ex.), 31 (16 Ex.), 33 (31 Ex.), 36 {1 Ex.).
Hemiedaphische, troglophile Art.
Verbreituny. Europs.
Lsotoma formaneki Absolon, 1900
‘Hihle Staré skily (Absolon, 1900s). Ungeniigend beschriebene Art.

86. Pseudisotoma sensibilis (Tullberg, 1876)
Hbhle Staré skaly (Absoclon, 1900e), trogloxen.
Verbreitung: Europa.
37. Isotomurus palustrig (Miiller, 1776)

Hohle Starc skily (Absolen, 1900e), trogloxen.
Verbreitung: Kosmopolitiseh.
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38, Sinella coeca (Schott, 1896)

Héhlen Staré skdly und Nicovd (Absolon, 1900e). Trogloxen.
Verbreitung: Paldarktis.

Entomobrya sp. juv.
Lok, No.; 25 (1 E=.).

39. Lepidocyrtus lanuginosus (Gmelin, 1788)

Absolon (1900e): bei den Eingingen in die Nieovd und Stars skély Hohle. Den neuen taxo-
nomischen Kenntnissen nach, kann diese Art mehreren heute bekannten Arten zugeordnet
worden,

40, Pseudosinella alba (Packard, 1873)

Lok. No.: 10 (1 Bx.), 10 (1 Bx.), 23 (1 Ex.), 26 (1 Ex.).
Troglophile, edaphische Art.
Verbreitung: Holarktiz,

41, Heteromurus nitidus (Templeton, 1835)

Syn : Heteromurus margurilarivs Wankel, 1860,
fieteromurus hirsuwus Absolon, 1800

Lok. No.: 3 (10 Ex.), 8 (1 Ex.), 12 {7 Ex.), 13 (656 Ex.), 16 (1 Ex.}, 18 {2 Ex.), 20 (1 Ex.),
21 (6 Ex.), 22 (3 Ex.), 24 (32 Ex.), 26 (10 Ex.), 26 {4 Ex.), 27 {14 Ex.), 23 {1 Ex.), 31 (1 Ex.),
33 (3 Ex.), 36 (1 Ex.}, 41 (3 Ex.), 42 (18 Ex.}, 43 (6 Ex.), 44 (6 Ex.}.

Troglophile Arc.

Verbreitung: Europa.

42, Pogonognathellus flavescens (Tullberg, 1871)

Lok. No.: 35 (6 Ex.).
Trogloxene, hemiedaphiache Art.
Verbreitung: Europa.

43. Pogonognathellus longicornis (Miiller, 1776)
Absolon (1900e}: Hdéhle Stard skdly. Trogloxen.,
Verbreitung: Europa, Madewrs, Azoren.
44, Tomocerus vulgaris (Tullberg, 1871)
Absolon (1900e): Sloupsko-SBotivské Héhlen. Trogloxen.
Verbreitung: Europa, N-Amerika.
Tomocerus sp. juv.
Lok. No.: 36 (1 Ex.),

Species dubiase

Tomocerus viridescens Wankel, 1860 und Tritomurus macrocephaius Kolenati, 1858

45. Cyphoderus albinus Nicolet, 1842

Absclon (1900e): Sloupsko-So¥tivské Héhlen. Myrmecophil, trogloxen.
Verbreitung: BEuropsa.
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46. Megalothorax minimus Willem, 1900
Lok. Ne.: 8 {1 Ex.), 10 (8 Ex.), 16 {1 Ex.), 19 (12 Ex.), 26 (3 Ex.), 39 I:.]. i
38 (27 Ex), 42 (1 Ex.). » ¥ P .Ex)
Euedaphische, troglophile Art.
Verbreitung: Holarktis.
47. Neelus murinus Folsom, 1896

Lok. No.. 13 (4 Ex.), 32 (30 Ex.), 33 (156 Ex.). 34 (16 Ex.), 35 (8 Ex.), 37 (8 Ex.), 39 (14 Ex.),
45 (4 Ex.).
Troglophil. Die Tiere, die in den Héhlen leben, erreichen grissere Kérperausmasse als Tiere
ausserhalb der Hohlen. ;
Verbreitun:: Holarktis.
48. Arrhopalites caecus (Tullberg, 1871)

Lok. No.: 10 (3 Ex.).
Troglophile, euedaphische Art.
Verbreitung: Huropa.

49. Arrkopalites bifidus Stach, 1946
Lok. No.: 22 (1 Ex.), 24 (26 Ex.).
Troglobiont. Diese Arb wurde bisher niemals ausserhalb der Hohlen gefunden.
Verbreitung: Deutschland, Polen, !'ngam, Tschechoslowakei.
50. Arrhopalites pygmaeus (Wankel, 1860)
Lok. No.: 4 (5 Ex.}, 5 (1 Ex.), 23 (1 Ex.), 25 {1 Ex.), 27 {2 Ex.), 29 (4 Ex.).
Troglophile, demontane bis dealpine Art.
Verbreitung: Europa.
Arrhopalites sp. juv. et 33
Lok, No.: 16 {1 Ex.), 17 (1 Ex.), 43 (2 Ex.).

51. Sminthurus fuscus (L., 1758)
Absolon {1000e): Zlebové. Kilne und Staré skély Hahlen. Trogloxen.
Verbreitung: Europa.
82, Dicyrtoma fusca (Lucas, 1849)
" Absolon (1800e): Staré skaly Hohle. Trogloxen.
Verbreitung: Europa.
63. Dicyrtomina minule (Fabricius, 1783)
Ahsclon (1860e); Staré skalv Héhle, Trogloxen.
Verbreitune; Europs,
VERZEICHNIS DER IN DEN EINZELNEN HOHLEN GEFUNDENEN COLLEMBOLEN

Das Collembolen-Material wurde in insgesamt 8 Hohlen des Méhrischen
Karstes gesammelt. Es sind die Qchozskd, Byl skila, Dritenicks, Balcarka,
Smrtni, Katefinskd, Punkevni und die Sloupsko-Sositvské Hohlen. Das
reichhaltigste Material wurde in den Punkevnf und Ochozsksd Héohlen
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erbeutet, wo 13 und 11 Proben entnommen wurden. Hier war auch die Zahl
der Collembolen-Arten (21) am hdchsten. Die in den einzelnen Hohlen ge-
fundenen Collembolen sind in der Tabelle No. 1 aufgefithrt. Es folgt eine
kurze Charakteristik der durchforschten Hiéhlen mit ibrer Collembolenfauna.

Die Ochozzskd Hohle

stellt die grosste Hohle im Siid-Teil des Mahrischen Karstes dar, Thre Gesamt-
linge betragt etwa 1,5 km. Alle Proben wurden in den grossen Domen und
schmiileren Gingen weit entfernt vom Eingang entnommen. Es wurden hier
15 Collembolen-Arten festgestelll. Am haufigsten kommen hier Folsomia
candida und Folsomie lifsteri vor. Es sind vikariante Arten, die auch in
anderen Hohlen des Mihrigchen Karstes niemals zusammen in derselben
Probe gefunden werden. Weiter sind in dieser Hohle Schaefferia emucronata,
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Tullbergia sylvatica, Onychiurus fimetarius und Onychiurus armatus dominant,
Von den troglobionten und troglophilen Arten kommen Heteromorus nitidus,
Arrhopalites pygmaeus, Arrkopalites caecus und Megalothoraz mingmus hier
nur vereinzelt vor. Die verbleibenden Arten sind trogloxen und wurden
in die Hishle durch den Hosténicky Bach bei Hochwasser hineingeschwemmt.

Die By¢i skala Hohle

stellt den bekannten Endteil eines riesigen Hdhlonsystems des Rudicky
Baches dar. Die Proben wurden einige Hundert Meter von dem Eingang
entfernt entnommen. In 4 Proben wurden 11 Collembolenarten festgestellt.
In der Probe No. 14 (wattenartiges, weisses Pilzmycelium) war kein Tier
vorhanden. Auch in dieser Hohle waren die beiden Vikarianten Folsomig
- candida und Folsomia lLtsteri dominant. Weitere Dominanten sind noch
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Heteromurus nitidus und Onychiurus fimefersus. Die troglophilen Hypo-
gastrura purpurescens, Neelus murinus und die troglobionte Schaefferice
emucronate kommen nur einzeln vor. Es wire notwendig, diese Hohle im
Zukunft griindlicher zu durchforschen.

Dratenickd Hohle

Kleine, etwa 60m tiefe und einige 100m lange Héhle im Kitinské Tale.
Hier wurden nur gelegentlich zwei Proben entnommen. Interessant ist hiew
das Vorkommen von Onychiurus rectospinatus,

Smrtni Héhle

Eine kleine, 130m lange und meist nur 30—50 em hohe Hghle beim Dorfe
Vilémovice. Von den troglophilen Arten wurden hier Megalothorax minimus,
Ceratophysella sigillata, Onychiurus armatus und Onychiurus serrofotuberculatus
festgestellt.

Die Kateringkd Héhle

befindet sich am Ende des Suchy Zleb Tales und gehdrt zu den grésseren
Hihlen des Mahrischen Karstes. Es wurden hier 6 Proben entnommen.
Absolut dominant kommt hier Folsomia litsteri vor. Auf Stalagmiten und
auf der Wasseroberfliche der kleinen Tiampel ist Heteromurus nitidus
dominant. Im morschen Holz kommt Neelus murinus haufiger vor.

Die Punkevni Héhlen

ehéren zusammen mit den Sloupsko-So#tivské Hohlen zu den grossten und
lg:oﬂka.nntesten Hohlen des Mahrischen Karstes. Es wurden hier 13 Probem
entnommen, die 19 Arten enthielten. Dominant sind hier Folsomia multisete,
Folsomia candida, Isotoma mnotabilis, Isatome violacen, Neelus murinus,
Neanura muscorum, Hypogasirura purpurescens, Tullbergia sylvatica, Megalo-
thorax minimus, Schaefferia emucronata, Onychiurus sibiricus, Heteromurus
nitidus und Onychiurus fimetarius. Wir sehen, dass unter den dominanten
Arten auch einige trogloxene sind. Sie verdanken ihr Vorkommen hier dem
unterirdischen Punkva Fluss, der bei Hochwasser viel Holz und andere
organische Bestandteile in die Hiohlen bringt. Auffalend ist hier die fast
villige Absenz von Folsomia litsteri und das nur seltene Vorkommen von
Onychiurus armatus. Auch die troglobionten Vertreter der Gattung Arrko-
palites (A. pygmaeus) kommen in den Punkevni Hohlen nur einzeln vor.
Interessant ist hier der zweite Fund von Onychiurus pseudosibiricus.

Die Sloupsko-Sosiiveké Hohlen

gehéhren zum gleichen hydrographischen System wie die Punkevni Hohlen.
Es wurden hier nur 4 Proben entnommen. Am reichsten war die Probe
des Fledermausguanos (No. 23) mit Collembolen besiedelt. Hier war auch
die absolut dominante Art Cerafophyselln bengtssoni vorhanden. Weitere
dominante Arten sind hier Heteromurus nitidus, Arrhopalites bifidus (zahl-
reich !), Tullbergia kraushaueri, Folsomia litsters und Onychiurus fimeiarius.
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Von den troglobionten und troglophilen Arten kommen im Maihrischen
Karst Heteromurus nitidus, Folsomia litsteri, Megalothorax minimus, Folsomia
candida, Ongchiurus fimetarius und Onychiurus armalus in den meisten
Hohlen vor. Die Arten Schaefferia emucronata, Arrhopalites pygmaeus,
Arrhopualites caccus, Hypogastrura purpurescens, Neelus murinus, Onychiurus
rectospinaius, Onychiurus silvarius, Arrhopalites bifidus, Onychivrus serrato-
tuberculatus, Onychiurus pseudosibiricus und Ceralophyselia bengtssoni wurden
nur in 1—3 von den durchforschten Héhlen festgestellt.

Es ist interessant, dass wir nur 12 trogloxene Arten in den Hdhlen (weit
von dem KEingang entfernt) des Méhrischen Karstes feststellen konnten.
Ausserhalb der Hohlen leben edaphisch in der Waldstreu, den Moosen und
korticikol viele Collembolen-Arten (etwa 200 Arten—cf. Rusek, 1961b), die
hygrophil sind und bei denen man eine Praedisposition fir das Leben in
der Hohle erwarten konnte. Man muss voraussetzen, dass der grosste Teil
dieser Arten beim Hochwasser mit dem Holz, Moos, Waldstren, ete. in die
Hoéhlen eingeschleppt wird, aber hier nicht leben kann. Wir wissen bisher
sehr wenig uber die Nahrungspezialisation, Okologie und Biologie der
Collembolen ! Hier werden vielleicht auch die Antworten auf die Frage,
warum sich einige Arten dem Leben in der Héhle anpassen kénnen und andere
gleich absterben, licgen. '

COLLEMBOLEN UND DIE MIKROSTANDORTEN IN DEX FOHLEN

Wie schon gesagt wurde, sind die Collembolen (und auch die anderen
Tiergruppen) in der Hihle nicht gleichmassig verteilt. Ihre Verteilung wird
hier von verschiedenen Faktoren beeinflusst. Wenn wir nicht die Eingangs-
riume, wo sich die Lebensbedingungen den Bedingungen in den Bden ausser-
haib der Hohle sehr nihern und wo auch viele trogloxene muscicole, hemi-
und euedaphische Arten leben, in die Betrachtung nehmen, bleibt uns der
klimatisch stark ausgeglichene Innenraum der Héhle zur Analyse. Die Tem-
peratur schwankt wihrend des Tages und wahrend des Jahres nur sehr gering,
die relative Luftfeuchtigkeit sinkt fast niemals unter 99—98%,. Dieser
Faktor kann daher nur in sehr trockenen Sommern die Population der troglo-
philen und troglobionten Tiere, die gegen Austrocknen nicht geschiitzt
gind (Mais, 1969), negativ beeinflussen. Die fast konstanten klimatischen
Faktoren spielen im Leben der Troglobionten und Troglophilen also nur
eine sehr kleine Rolle; die Hohlentiere sind an die herrschende niedrige
Temperatur und hohe relative Luftfeuchtigkeit angepasst. Wir miissen die
Ursache fiir die unregelmissige Verteilung der Tiere in den Hohlen in anderen
Faktoren suchen.

Die Collembolen wurden in den Héhlen aunf verschicdenen Substraten

esammelt. Es wurden Proben von morschem Holz, Fledermausguano,
Pilzmycelium und Moosen aus der Nihe der Reflektoren genommen nnd
die Tiere individuel an den Stalagmiten, Stalagtiten, Winden, Sintertimpeln
und angeschwemmten Bdden gesammelt. Am reichsten war die Fauna in den
feuchten Proben von morschem Holz und Fledermausguano. Tm morschen
Holz kommen Folsomia candide und Folsomia litsteri massenhaft vor. Mit
diesen Arten leben hier noch haufig Schaefferia emucronute, Onychiurus
fimetarius, Heteromurus nitidus, Neelus murinus, Hypogastrura purpurescens,
Megalothoraz minimus, Onychiurus pseudosibiricus und einige trogloxene
Arten zusammen. Auf und im morschen Holz finden sie eine reiche Futter-
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quelle — Pilzmycelium, Bakterien, abgestorbene organische Reste, viele
Protozoa, ete.

Im Fledermausguano ist Ceratophysella bengtssoni die haufigste Collembo-
lenart. Mit ihr leben hier noch Folsolia litsteri, Tullbergia sylvatice und
Onychiurus fimetarius zusammen. Hier kommen auch Folsomia candida,
Heteromurus nitidus und Arrhopalites pygmaeus (vereinzelt) vor.

Interessant ist die Probe No. 14 — weisses, wattenartiges Pilzmycelium.
Hier konnte keine tierische Besiedlung festgestellt werden. Diese Tatsache
weisst darauf hin, dass nicht alle Pilze fiir die Tiere geeignet sind, manche
kénnen sic sogar abstossen.

Auf den Stalagmiten, Stalagtiten und Tropfsteinwinden kommen. die
Collembolen nur vereinzelt vor. Sie bevorzugen die nassen Tropfsteine, wo
sie in der diinnen Wasserschicht die Nahrung (Bakterien, kleine Wassertiere
und mit dem Wasser angeschwemmte kleine organische Reste) finden. Von
den Collembolen leben hier Folsomia candida, Heleromurus nitidus, Folsomia
litsteri, Onychiurus silvarius, Onychiurus fimetarius, Arrhopalites bifidus,
Isotoma violacea, Arrhopalites pygmaeus und Megalothorar minimus. Die
Fauna ist hier meist individuenarm.

Manchmal sehr zahlreich kommen die Collembolen auf der Wasserober-
flache kleiner Wassertiimpel vor. Die meisten Arten sind hier wie in einer
Bodenfalle “gefangen’”, wir konnen hier viele tote Tiere finden, aber einigen
ist die Wasseroberfliche ein natiirliches Milieu. Sie finden hier tote Tiere
und verhaltnismassig reiches Neuston {Bakterien, Pilzhyphen, Protozoa, ete.)
die thnen als Nahrung dienen. Es lebt hier sehr haufig Neelus murinus und
Heteromurus mitidus, manchmal auch Onychiurus fimetarius und Schaefferia
emucronata, Vereinzelt findet man hier auch die Arrhopalifes-Vertreter.

Die Moose bei den Reflektoren sind in der Hohle ein fremdes Element.
Im Moos wurden die Troglobionten nicht gefunden, die Troglophile sind
hier nur durch bestimmte Arten vertreten. Dagegen leben hier haufig die
trogloxenen Arten, die auch ausserhalb der Héhle im Moos oder im Boden
zu finden sind. Dominant sind hier Isoloma notabilis, Willemia anophthalma,
Hypogastrura purpurescens und Neelus murinus, vereinzelt Ongychiurus
armaius, Folsomia multiseta, Tullbergia krausbaueri, Megalothorax minimus
und Pogonognathellus flavescens.

Auf freiem, angeschwemmten Boden wurden keine Collembolen gefunden.

ZOOGEOGRAPHISCHE NOTIZEN UND URSPRUNG DER HOHLENFAUNA
DES MAHRISCHEN KARSTES

Unsere Kenntnisse der europaischen Collembolenfauna sind verhiltnis-
massig gut. In weiten Gebieten Europas wurde schon frither den Collembolen
grosse Aufmerksamkeit gewidmet, und in den letzten Jahrzehnten wurde
diese, boodenzoologisch sehr wichtige Tiergruppe auch synokologisch be-
arbeitet. Wir konnen z. Z, zu zoogeographischen Zwecken Angaben aus so
wichtigen Gebieten wie TIberische-, Apenmninische- und Balkanhalbinsel,
Pyrenden, Alpen, Karpathen, Sudeten, Higellandschaft und Ebene Mittel-,
West- und Nordeuropas beniitzen. Grosse Fortschritte hat auch die Taxo-
nomie der Collembolen in der letzten Zeit gemacht. Diese Kenntnisse erlauben
in immer grosserem Mass die Collembolen zu wichtigen zoogeographischen
Analysen und zur Losung des Faunaursprunges bestimmter Gebiete heran
zuziehen. Sie sind fiir zoogeographische Analysen besonders geeignet, denn
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als Vertreter der Bodenfauna widerspiegeln sie die historische Faunaent-
wicklung b sser als die fliegenden Insekten oder andere sich schneller aus-
breitende Tiergruppen.

Cber den Ursprung der méhrischen Héhlenfauna wurde lange Zeit ge-
stritten, ohne dass dabei eine eindeutige Losung des Problems gefunden
wurde. Heute konnen wir auf Grund der Collembolenfauna diese Frage
genauer und eindeutiger beantworten.

Von den Troglophilen leben in den Hohlen des Mihrischen Karstes gross-
tenteils solche Arten, die hier (oder in der weiteren Umgebung) auch ausser-
halb der Hohlen vorkommen. Sie sind meistens iiber ganz Europa oder noch
weiter verbreitet. Ausser diesen leben hier in den Hdhlen noch troglophile
Arten mit beschrénkterer Verbreitung in den Hochgebirgen Europas (Py-
renden, Alpen, Karpathen, Sudeten) oder mit dem Zentrum ihrer Ver-
breitung in den urspringlich vereisten Gebieten Mittel- und Nordeuropas.
Ihr Héhlenvorkommen im Méahrischen Karst ist mehr oder weniger disjunkt
hinsichtlich der heutigen Verbreitung ausserhalb der Héhlen. Diese Arten
stellen im Miéihrischen Karst demontane (Onychiurus serratoluberculatus,
Onychiurus rectospinatus, Onychiurs silvarius, Uzelia setifera) oder nordische
{Folsomia litsteri) Elemente dar und gehdren hir zu den Glazialrelikten.

Von den Troglobionten wurden im Mihrischen Karst nur Schaefferia
emucronata, Mesachorutes gquadriocellatus, Neanura tenebrarum, Onychiurus
pseudosibiricus und Arrhopalites bifidus festgestellt. Uber Ursprung (und
auch iber den taxonomischen Wert) der Art Neanura tenebrarum kénnen
wir bisher nichts sagen. Onychiurus pseudosibiricus ist ausserhalb des Mahri-
schen Karstes nur von dem Locus typicus — der Aggtelek-Hashle in N-Ungarn
bekannt. Sie stellt sehr wahrscheinlich ein Praeglazialrelikt dar. Dasgelbe
Alter miissen wir auch der Art Arrhopalites bifidus zuerkennen. Ein sehr
charakteristisches Element stellt Schaefferia emucronata dar. IThre Ver-
breitung ist so gut bekannt und so charakteristisch, dass sie eindeutige
Schlussfolgerungen iiber die glaziale, dealpine Herkunft dieser Collembolen-
art erlaubt. Dieselbe Herkunft wird vieleicht auch Mesachoruies quadri-
ocellatus (eine Parallele mit Mesachorutes ojeoviensis 7) hahen.

Wenn wir die Collembolenfauna der Hohlen des Mihrischen Karstes mit
der Hohlenfauna der Karpathen vergleichen (Tabelle No. 2), stellen wir fest,
dass sie verhdltnismassig arm ist. Beiden Faunen gemeinsam ist eine ganze
Reihe troglophiler Arten, von den Troglobionten ist es nur Onychiurus
pseudosibiricus. In den Hohlen der Karpathen kommen Schaefferia emucro-
nata, Mesachorutes quadriocellatus, Neanura tenebrarum und Arrhopaliles
bifidus nicht vor. Diese Collembolenarten deuten auf einen unterschiedlichen
Ursprung der Troglobionten im Mihrischen Karst hin. Die im Mihrischen
Karst vorkommenden Troglobionten leben meistens auch in den Héghlen
W-Europas und erreichen in Mahren die Ostgrenze ihrer Verbreitung. In den
Karpathen kommen wieder einige endemische Troglobionten vor, die im
Mihrischen Karst und in W-Europa fehlen. In den Westkarpathen (Slowakei)
sind solche Arten selten (westkarpathische Endemiten Pseudosinella paclti,
Hypogastrure crassegranulata dobsinensis, Hypogastrura crassegranulata car-
patica und Onychiurus kratochwvili). In den ruminischen S-Karpathen sind
dagegen die endemischen Troglobionten und Troglophilen nicht selten
(Tabelle No. 2). Die polnischen Hohlen haben viele troglophile und troglo-
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Tab. 2. Hohlencollembolen des Mihrizchen Karates und benachharter Gebiete

Collembolenart.:
Hypogasirura similis
Hypoegastrure purpurescens
Ceratophysella bengtssoni
Schuagfferia emucronate
Measachorutes quadriocellatus
Neanura tenebrarum
Onychiurus serratojuberculatus
Onychiurus sibiricus
Onychiurus pseudosthiricus
Onychivurns armafus
Onychiurus rectospinalus
Onychiurus fimetarius
Onychivrus silvarius
Tullbergia sylvatica
Tulthergia krausbaueri
Tullbergia japygiformis
Uzelia setifera

Folsomia quadrioculata
Folsomia mullizeta
Folsomia litsters

Folsomia candida
Protsotoma minima
Taotomiclla minor

Teotoma violacen
Pseudoginella alba
Heteromurus nitidus
Megalothoraz minimus
Neslus murinus
Arrhopalites caecus
Arrhopalites bifidus .
Arrhopalites pygmaeus
Mesachorutes ojcoviensta
Onychiurus achoefti
Onychiurus paxi
FPeeudosinella paclti
Onychiurus burmeistery
Onychiurus kralochvili
Onychiurus ambulans
Hypogestrura crassegranulate dobsinensis
Hypog. crossegr. carpatica
Ceraiopkysella fonescui
Triacanthella perfecta
Acherondides innasachie
Acherontides spelnen
Onychiurus tuberculatus
Onychiurus closianus
Onychiurus romanicus
Onychiurus ancae
Onychiurus hateqanus
Onychiurus boldoris
Onychivrus orghidani
Onyehiurus posiumicus
Isotomnurus allicola
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bionte Arten mit dem Mihrischen Karst gemeinsam, die Zahl dieser Elemente
ist in ihnen jedoch geringer.

Fiir die sprachliche Korektur des Manuscripts epreche ich meinen innigsten Dank Herrn
Kollegen Dr. W. Hiither (Boehum) aus.

ZUSAMMENTFASSUNG

In dieser Arbeit wird ein Collembolen-Material aus den Héhlen des Mahri-
schen Karstes bearbeitet. Zusammen mit den frither veroffentlichten An-
gaben (die in dieser Arbeit kritisch bewertot werden) sind aus diesem Karstge-
biet 53 hohlenbewohnende Collembolenatern bekannt (ohne Spec. dubiae
und falsch determinierten Arten). Die grisste Zahl der Arten ist trogloxen
und troglophil. Von den Troglophilen sind die demontanen und nordischen
Arten, die im Mahrischen Karst Glazialrelikte sind, interessant. Von den
Troglobionten stellt Schaefferia emucronate (und vieleicht auch Mesa-
chorutes quadriocellaius) ein dealpines Element dar und ist hier ein Glazial-
relikt. Tertiirer Herkunft (Pracglazialrelikte) sind sehr wahrscheinlich die
Troglobionten Onrychiurus psewdosibiricus, Arrhopalites bifidus und Neanura
tenebrarum.

Es wird suf Grund des Typusmaterials Ackorules sigillatus var. stygius
Absolon, 1900 mit Ceratophysella bengtssoni (Agren, 1904) neu synonymisiert,
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A NOTE ON THE CILIATE ASTYLOZOON FAUREI KAHL
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Abstraet: The Ciliste was found in winter plankton of the balancing Reserveir Zaliv.
The circumstances on the locality do not exclude the idea of some protozoologists that Astylo-
zoon 18 not a valid genus but only a special form a of free-moving Vorticells, most probaly Vorti-
celle microsioma.

Nusch (1970) observed that some specimens of Vorticella microstoma Ehr,
were able to get free from their contractile stalks and to swim freely without
forming a telotroch stage. There was thus no second ring of aboral cilia
in the lower part near the former stalk, but there was observed a rudimentary
stiff cilia as in the genus Astylozoon. Without seeing the whole development
of that organism Nusch would determine it as Astylozoon pyriforme or
A. faurei. A similar phenomenon was observed by Stiller (1954) at Vorti-
cella microstoma f, hians and f. turgescens after a rapid change of the environ-
mental conditions. Both these observations mean that a question dealing
with the validity of the genus Astylozoon must be raised.

I found the free-moving peritrichous Ciliate Astylozoon faurei Kahl in the balancing reser-
voir Zeliv below the mam dam of the Sedlice Reservoir on the Zelivka River in 8. . Bohema
February 11, 1871. A sample was collected by Dr. A,
8ladedkovd and Ing. J. S8emrdd under the ice cover.
About 5 ind.fl were found in the net plankton catch,
they moved quickly with the peristom forwards and
were 55—60 um in length (Fig, 1).

The very poor phytoplankton showed only about
2 org./ml and consisted of Chrysococcus rifescens, Synura,
Synedra. Melosira, Pinnularia, naviculoid datoms,
Qymnodinium, Chlamydomonas, Scenedesmus obliguus
and Phormidium, the zooplankton consisted of Bedo,
Monas, Anthophyse vegetans, Aspidisce lynceus, Car-
chesium polyprum, Cinetockilum margaridaceum, Codo-
nella cralera, Cyclidvum gl a, Lembadion lucens,
Stenior coerulens, Prachelius ovum, Vorticelle and cyclo-
pids. Moreover, few filamenta of the bacterium Sphae-
rotilus natans were present, A chemical analysis was
performed by Ing. Jifi S8emrad with the following results:

Fig. 1. Astylozoon faurei Kahl, 1935 (syn. Adstylozoon
pyriforme Schewiakoff, 1893, var., Fauré- Fremiet, 1924)
from the balancing reservoir Zeliv in S.E. Bohemia-
Body length 65— 60 um.




BODs = 3,2, oxygen consumed from potassium permanganate = 1,7, ammonium-ion = 3.1,
nitrites = 0,15, nitrates = 13,5, total N — 6,8, inorganic phosphates = 0,16 and totsal phospha-
tes = 0,6 mg/l. Both biological as well as chemical analyses gave evidence on an advanced process
of selfpurification about at the a-meeosaprobie up to -mesosaprobic level. The mixture of orga-
nisms was caused by the effecta of clean tributaries to the main river system which was polluted
in the area of the town of Pelhfimov.

In the gamples from March and April dstylozoon was no more detected and the same was
true in samples collected on other localities of the same river system.

Although my findings do not allow to confirm the observations of Nusch
(1970) and Stiller (1954) in the full extent, I can state that the Czech
record of Astylozoon faurei (the first in this country, see Sramek — Husel,
1952 —53) is not in contradiction with the ecological findings of both authors.
Astylozoon seems to be bacteriophagous like Vorticella microstoma (Stout,
1954).

A new fact is the tolerance of dstylozoon fauret to the very low water
temperature, approximately 1—4°C. Previous records, e.g. Corik, 1968,
dealt only with the summer. Also the size of the body was a little bigger,
Fauré-Fremiet (1924) and Kahl (1935): 40—50 pm, Corik (1968):
50 um, Zeliv 55—60 wm, but such variations are common among Ciliates.

The saprobiological evaluation of this species can be indicated prelimina-
rity as follows:

=0,0=0,8=+4,a=9p=1 G=5 8=3,1
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Abatract: The suthors investigated the effect of 1—8 weeks intermittent fasting (frd
aceoss to food on alternate days) on the dynamics of changes in the total protein content of serun
liver, kidneya and carcass of female rats, so-called white laboratory rats, Wistar atrain,

Tt was found that while in the liver and kidneys after 8 weeks the total protein is reduced, i
serum it increases gradually from the 4th week and in the carcass after an increass during th
2nd—4th weel, during the 8th week the values become gradually levelled with those in control

The authors discuss the probable interpretation of changes which involve & shift from enhance
anabolic processes to an increase of catabolic onea.

A large food intake leads to a number of metabolic changes in particula
in the carbohydrate and fat metabolism; some data suggest, however, tha
also the metabolism of proteins, specially as regards their total amount i
the body, is affected.

Cohn's experiments revealed that in rats fed by tube twice a day no
only the ratio of body fat increases but at the same time the ratio of tots
proteins declines (Cohn and Joseph, 1959; Cohn et al 1963, 1964). Simi
lar changes in body composition were found in intermittently fed rats wit!
access to food limited to defined periods (Fabry et al,, 1962, 1964).

The above authors, however, assessed changes in body proteins afte
& gingle interval of cca 4 —6 weeks. In our experiments we wanted to in
vestigate the dynamics of these changes. We assessed therefore the protein
in serum, in some organs and in the carcass after varying periods followin
ingestion of a large meal.

MATERIAL AND METHODS

For the experiments foemale “albino rats”, Wistar strain, were used, the albinotic form ¢
Rattus norvegicus, adapted to a temperature of 19—22° C, regular alternation of light and darkne:
(7 8.m. — 7 p.m. light, 7 p.m. - 7 a.m. darkness). The animals were fed standard Larsen mixtu
(Fabry, 1959), containing 25 cal.%, protein, 53 cal.% carbohydrates and 22 9, fat. The rai
fed daily ad libitum were compared with intermittently fasting rats (Fabry et al., 1962) fed o
alternate days for a period of 1—8 weeks.

After 1, 2, 4 and 8 weeks of intermittent feeding the rats were killed by decapitation and sorr
parameters of the protein metaboliam were investigatad.



The proteins in serum and organs were asseased by means of Polin's reagent (Lowry st al.,
1951) and the proteins in carcass by means of Kjeldahl’s method. The carcass was prepared,
as deseribed by Mickelsen and Anderson (1958).

EXPERIMENTAL
a) Serum proteins
The results are summarized in table 1. The intermittently fasting rats

Table 1. Total serum proteins

No Mean Experimental
Group il weight period - £9% protein
of rats
of rats ¢ weeka

Fed daily ad lib. 6 183,7 1 B.00 4 0.04
Intermittently fasting fed on alternate

days ad lib, 6 167.7 1 7.83 + 0.3
Fed daily ad lib, (] 181.7 2 8.50 + 0.0
Intermittently fasting fed on alternate

days ad lib. 6 158.6 2 R.58 L 0.3
Fed daily ad lib. 6 210.0 4 8.54 4 0.08
Intermittently fasting fed on alternate

days ad hb. 6 166.0 4 9.79 + 0.09
Fed daily ad lib, 6 223.0 8 8.70 4 0.24
Intermittently fasting fed on alternate

days ad lib. 6 182.5 8 11.00 + 0.09%) -

Values give mean + S.E.
1) Difference is a8 compared with control group statistically significant P < 0.01

have after two weeks adaptation practically the same serum protein levels.
Only after more prolonged adaptation, after 4 weeks or longer the serum
protein level rises in intermittently fasting animals.

b) Protein content of organs — liver — kidneys

From the presented results (table 2) ensues that the proteosynthetic
activity of the liver of rats adapted to intermittent fasting and animals fed
ad libitum does not differ during the first week of adaptation. After two
weeks we observed, however, an enhanced deposition of protein in the liver
in the intermittently fasting rats and the same effect was noted also after
four weeks’ adaptation. On the other hand, two months intermittent fasting
apparantly promoted catabolic processes in hepatic tissue and protein syn-
tlgesis in this tissue is reduced. The total amount of proteins in the kidneys
is given in table 3. As far as the amount of protein in the kidneys is concerned,
we did not find any marked changes in the protein content of ad libitum fed
and intermittently fed animals. After the second week there is in the experi-
mental animals a tendency towards a lower total protein content.

¢) Protein content of carcass

The results of the experiments are presented in table 4. Periodically fasting
rats have after the first week of adaptation a smaller amount of body proteins
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Table 2. Total protein content of liver

No. Means Experimental

Mregg of rata woight period - g% protein
of rats g weeks

Fed daily ad lib. 8 182.7 1 12.57 4+ 1.4
Intermittently fasting fed on alternate

days ad lib. 6 188.2 1 13.50 £ 0,7
Fod daily ad lib, L] 174.2 2 15.69 4 0.3
Intermittently fasting fed on alternate

days ad lib. 6 144.2 2 16.87 - 0.8
Fed daily ad lib. i 216.2 4 19.45 4 0.8
Intermittently fasting fed on alternate

days ad lib. 6 170.5 4 23.79 4+ 1.0
Fed daily ad lib. 6 219.0 8 20.95 + 0.6
Intermittently fasting fed on alternate |

days ad lib, 6 164.0 8 15.53 4 0.241)

Values give means + S.E.
1) Difference is as compared with control group statistically significant p < 0.05 '

than controls. Intermittently fasting rats respond to the alternation o
periods of free access to food and complete fasting in a different way durin
different stages of adaptation. Already after the second week of adaptatio
we can observe an increase in the amount of protein in intermittentl
fasting rats which is even more marked after four weeks, as compared wi

ad libitum fed animals. During the 8th week the protein levels in the tw
groups are again more balanced though the adapted animals have stil

Table 3. Total protein content of kidnevs

No Meoans Experimoental
Group of rats weight period . 2% protein
of rats g  weeks

Fed daily ad lib. a 182.7 1 11.756 4 0.7
Intermittently fasting fed on alternate

days ad lib, 6 188.2 1 11.01 4 1.38
Fed daily ad lib. 6 174.2 2 13.61 + 1.23
Intermittently fasting fed on alternate

days ad lib. 6 144.2 2 11.80 4 0.2
¥ed daily ad lib. 6 216.2 4 19.56 4 0.2
Intermittently fasting fed on alternate

days ad lib. [} 170.5 4 1860 + 1.9
‘Fed daily ad lib. 6 219.0 8 19.38 1+ 0.62
Intermittently fasting fed on alternate

days ad lib. (] 164.0 8 16.10 + 1.7Y)

Values give mean + S.E.
1) Difference is a8 compared with control group statistically significant P = (.02
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Table 4. Total protein content of carcas

" Mean Experimental
: Group e weight ol o tol
: BFrats ! period - g% protein
of rata g  weeks

Fed dualy ad lib, 6 167.6 1 24.05 + 2.0
Intermittontly fasting fed on alternate L

days ad hb. 6 179.3 1 22.69 |- 1.280
Fed daly ad lib. ] 177.6 2 26.87 & 1.2%
Intermittently fasting fed on alternate

daysa ad lib, 6 147 6 2 29.12 1- 1.74
Fed daily ad lib. 6 192.3 4 21.38 1 1.26
Intermittently fasting fed on slternate S

days ad lib. 6 151.6 4 23.82 . 1.52%)
Fed dmly ad Lib. 6 233.6 & 19.40 |- 0.48
Intermittently fasting fed on alternate

days ad lib, 6 195.0 8 20.95 & U.56

Values give mean + 8.E.
1) Dufference 15 us eompared with control group statistically significent P < .01
HP =005

a higher protein content. The difference is, however, very small. Intermittent
feeding on alternate days causes an increase of protein in rats accustomed
to fasting until the animal becomes adapted to this feeding pattern (in our
set-up 8 weeks) and after that the amount of protein in the two groups is
on the whole equal.

DISCUBSION

Observation of parameters of the protein metabolism in the course of
intermittent fasting enables us to follow up the adaptative capacity of
experimental animals. Periodic changes and the sudden ingestion of a large
amount of food in rats is manifested by a number of metabolic adaptations.
Plasma proteins are an important protein reservoir of the organism which
participates substantially in the total nitrogen metabolism of the organism.
Intermittent fasting leads to an inerease of plasma proteins. Obviously
during the first week of intermittent fasting when the organism is not adapted
to the altered feeding pattern the greatest changes in plasma proteins take
place. By further adaptation subsequently mechanisms are created which
no longer are so sensitive to caloric deficiency and regulated the plasma
protein level. Normal plasma protein levels may be found also during fasting
{Hotejsi et al, 1963).

The greatest changes of protein content under the influence of varions
nutritional factors were found in the liver (Addis et al,, 1936). In this organ
the protein content declines after two days fasting much more than in the
other organs but this protein is very rapidly replenished after ingestion of
food. Therefore the majority of authors consider the liver as the gite where
so-called reserve protein is deposited which is released more readily than
so-called structural proteins. Some experiments revealed that animals
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accustomed to fasting form from dietary proteins more liver profeins pes
unit of body-weight than ad libitum fed amimals (Hrtiza and Fabry
1954). It is probable that adaptation to a reduced food supply was m&nifesteci
by enhanced anabolic processes. )

Our results are thus on the whole in keeping with the above findings
far as the influence of intermittent fasting on the whole body protein eonte::q
is concerned.

CONCLUSION

1. In the course of 1—8 weeks’ intermittent fagting (feeding ad libitum onl
alternate days) changes in the total protein content of serum, liver, kidney:
and carcass were investigated.

2. The serum protein in intermittently fasting rats increases gradually
after the 4th week of adaptation. EJ
. 3. After 8 weeks intermittent fasting the total protein content of liver i
reduced. |

4. In the kidneys after 8 weeks the protein content is lower in the expari—‘
mental group.

5. In intermittently fasting rats an increased amount of protein was found
during the 4th week, during the 8th week the values gradually levelled with
those of controls.
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RECENSE — REVIEWS

Gesa Hartmann-Schriider, Annelida, Borstenwiirmer, Polychaeta. Die Tlerwelt Dentsehland
Dil 58, str, 597, obr, 191, VEB Quatav Fischer Verlag Jena, 1971, Cena bro. vytisku 128,50 marst

Autor ve své kmze podéva nejen popisy 228 druhll, které byly dosud zyjétény v Severnln
moi od 6° vychodn &ifky na zdpadd aZ po zdpadm &ast Baltického mofe na vychods, ala uvid
1 duagnosy dalfich 200 drub@, zndémych zs &irdiho aredlu a to od Calaiskéd dhiny a% po vychody
&4st Baltu & na sever do 59° severn{ &ifky.

Ve vieobecne &4st: sutor vinu)e pozornost morfologn, anatomn, embryologit & postembrye
ndlmmu vyvoji Polychaet, krétce jodna o fylogonetickych vziazich, o ekologu, biologi, metodis
gshéru materidlu s jeho preparaci,

V specidlm tdstr popian)e 121 rodd a 428 druht Polychaet. VystiZne diagnoay, které v mnohén
doplfiup dmguoagez dila Fauvelova {1923 & 1927), doprovézi 191 kreshami v textu, Uvadii mnob
druhy zndme z Cerného mote a druh Hypenia snvahda, kiery se vyskytuje v Dunaj ad skow
po Pasov v Rakousku, ale v nad: ddst1 Dunaje nebyl dosud zjdtén,

Zvl4st dilefité Je autorovo upozornéni, e pr1 determunac: drobnych Polyehast nutno srovnéve
tkoumaného jedince & celou diagnosou & neomezovat 26 jon na znaky uvedene v uréovacim klil
ponédvadi fauna Polychast neni jeétd v Severmum moi1 dokonale prozkouména. Boudun, 26 &
plata 1 pro vitiinu nafich fivotinych skupin.

Na konci avého dila autor padévd zoogeograficky pfebled, bohaty seznam lLiteratury a rejstlit
druhd.
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_I‘{Mjama R Bapot i sl i ctms of 5 veral species of aphuds by speeimens of th
Entomupht.hom )

Fig 1 & thaateriong cultuie o sgualated 3olk (enlarged 4 tnnes)



Krejzovd R.: Txprimental infl ctions of soveral speeivs of aphids by spocim ns of the giaw
Fntomopht uora.

Fig, 2. K. corenaia-culturs on coagulated yoll (onlarged 4 times),
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