CESKOSLOVENSKE SPOLECNOSTI

/OOLOGICKE







VESTNIK CESKOSLOVENSKE SPOLECNOSTI ZOOLOGICKR

Tom 4’5 els 1 fl?;i?:l‘s 198]-

*

Bibliograficka zkratka ndzvu ¢asopisu — Vést, és. Spoled. zool.
Abbreviatio huius periadici bibliografica

-

Redakéni rada: doc dr. M Kunsi [vedouci redakior). dee. dr, K. Harka (vikomf
redaktor) {Praha), prof. dr. $. Hrabé (Brno), doc dr J Hrbagek (Praha), prof, dr J
Kramaf (Praha), ¢len korespondent V. Novak (Praha}, doc. dr. O. Oliva (Praha),
dr. J. Lom (Praha), akad B Ry8avy (Praha), prof. dr. F. Sladefek (Praha), doc. dr.

Z. Veselovsky (Praha), prof. dr. J. Voijtek (Brno}

OBSAH — CONTENTS

Barus V, Tencra F,, Wiger R, Genov T.: Morphologlcal dltferentia-
tion of Tnchmel]a pseudosp:rahs (Nematods) . . . .

Buchar J.: Zur Lycosiden-Fauna vorn Tirol {(Aranese, Lycm!daE)

Daniel M, Cerny V,Dusbabek P, Honzakova E, Olejnitek J:
Mlcrochmate of the nmts of sushiks, Cltellus citellus (Rodentla) .

Heran I, Pejcha P.; Comments upon the zexual differences in the comfort
bthavmur of the Pallas'eat, Qctocolobus manul |

Hodek 1., Hodkova M.: Relationship between resmrawry rate and dxa—
patse mtensxty in adults of two heteropteran species . . . -

Hodrova M:* Beitrag zur Biometrie der Erdkrote, Bufo bufo (Amphabla
Bufonidae)

Hiurka L.: Analyse der Populatzon von Cle?hrmnt}m}s glareolus (Mammal:a.
Rodentia) im OQtava-Tal in Sumava (Béhmerwald) .

Novdk J, Frank 8.: Note on growth of the rudd (%cardmms erythrophthal-
mus) {Px‘sces Cyprlmdae) & wEe gmr A W o W

Rusek J.. Some Collembeia from Iraq . . . . . . . .,



Vést. &s. Spoleé. zool, 45: 1-3, 1941

Institute of Vertebrate Zoclogy, Czechoslovak Academy of Sciences, Brno
Department of Zoology, Umversity of Agriculture, Brno
Institute of Zoology, University of QOslo, Oslo
Central Helminthological Laboratory, Bulgarian Academy of Sciences, Sofia

MORPHOLOGICAL DIFFERENTIATION OF TRICHINELLA PSEUDOSPIBALIS
(NEMATODA)

Viastimil BARUS, Frantisek TENORA, Richard WIGER, Todor GENOV
Received May 10, 1979

Abstract: The pseundobursa of Trichinella pseudospiralis Garkaw:, 1972 was
studied by means of light microscope and scanning electron microscope. T. pseudo-
spiralis was found to be reiated with T. spiralis and T. melsoni in its morphology,
but it shghtly differs from all known species of the genus Trichinella in the size of
pseudnbursa, which is very small in this species.

Aecording to Britov and Boev (1872) and Garkavi (1872) the genus
Trichinella Owen, 1835 includes four valid taxons. These species have been re-
garded as sibling species due to insufficient knowledge of their morphology
(Boev 1978). Interesting data on the ultrastructure of posterior exiremity of
males of T. spiralis (Owen, 1835), T. nelsoni Britov et Boev, 1972, T. nativa
Britov et Boev, 1972 and Trichinells sp. have been published by Barus et al
(1979). These authors found that the form of the posterior end of males (so-
called pseudobursa) is in a certain relation with the experimentally discovered
phencmenon of reproductive isolation of these species. In the present paper,
attention was focused on the ultrastructure of the posterior end of male of
T. pseudospiralis Garkavi, 1972, because this is the only species of the genus
Trichinelle which has not yet been studied in detail from this viewpoint,

MATERIAL AND METHODS

Forty males of T. pseudosprralis were used in our studies. The species originated
from an American raccoon, Procyon lotor, from Dagestan (USSR) and has been main-
tained experimentally in white mice (Mus musenlus) in the Central Helminthologi-
cal Laboratory of the Bulgarian Academy of Sciences, We are indebted to Prof. Dr.
Komandarev, D.8c. for kindly providing us with this material.

The nematodes were fixed in 10%; formaldehyde. The material for light microscopy
was processed using a common method, For the SEM studies the method described
in the paper by Wiger et al. (1978) was used. The SEM observations were made
with a Jeol JSM-51 mucroscope at the University of Oslo.

RESULTS

Males of T. pseudospiralis Garkavi, 1972 are very fNine and measure 0.55—0.88
mm in lenglh and 0.022—0.034 mm in maximum width At the posterior end
(above pseudobursa) their bedy is 0.011—0.015 mm wide. The cuticle is very
thin and irregularly transversely striated. The very narrow bacilary band
present,



The posterior end of the hody is formed into a pseudobursa, the shape of
which is characteristic for all species of Trichinella. In dorsal view (Fig. 1) the
pseudobursa consists of two massive lateral processes extending from a wide
base, These processes tape slightly caudally and their tips are always marked!y
rounded. The base of lateral processes is 0.007—0.010 mm wide. Their maximum
length is 0.013—0.016 mm (measured along their outer line). One pair of cir-
cumcloacal papillae are present medially at fhe base of lateral processes. The
distance between the bases of these papillae and the tip of laieral process is
0,006 —0.008 mm (measured along inner line of laleral process). The described
circumcloacal papillae (so-called second pair) are more or less conical, with
rounded lip.

In wventral view (Fig. 2) a cloacal aperture of elongated triangular shape is
visible in the middle part of pseudobursa. The first pair of circumcloacal pa-
pillae are cloacal aperture. The base of these papillae is of the same length as
the cloacal aperture. A small rounded projection runs from the middle part
of these papillae. The distances between the bases of the papillae in the first
and in the second pairs are identical (0.004—0.005 mm).

DISCUSSION

In the original description of T. pseudospiralis, Garkavi (1972) stressed the
small size of this species (compared to T. spiralis). An important character of
T. pseudospiralis separating it from other Trichinelle species is also the fact
that it does not form specific capsules in the muscles of the mosts. B o e v (1978)
supplemented the differentiation of this species by some ecological, symbioto-
logical and zoogeographical phenomena. However, the present differentiation
*of individual taxons of Trichinella (T. spiralis, T. nativa, T. nelsoni and T. pseu-
dospiralis) is based on experimental evidence of their reproductive isolation
(Britov 1971 a, b, 1972, 1975; Komandarev et al. 1975; Shaikenov
et al. 1977 and others).

Baru$f et al. (1979) first suggested the possibility of morphological diffe-
rentiation of these species on the basis of the male pseudobursa. These authors
also gave evidence of a relationship beiween the morphology and reproductive
isolation of T. native from all remaining species.

The resulis of our studies show that T. psendospiralis (according to the ultra-
structure of its pseudobursa} belongs to the group of T. spiralis and T. nelsoni.
It markedly differs from T. nativa {compare in Barusd et al. 1979)) and the
reproductive isolation between these species is substantiated by their morpho-
logy. There are certain differences between T. spiralis, T. nelsori and T. pseu-
dospiralis in the size of lateral processes of their pseudobursa and in the distan-
ces hetween the bases of circumcloacal papillae. The length of lateral
processes of pseudobursa is 0.017—0.020 mm in T. spirelis, 0.018—0.0189 mm
in T. nelsont and 0.013—0.016 mm in T. pseudospiralis, The distances
between the bases of papillae of the first and of the second pairs are
the following: T. spiralis, first pair 0.606—0.007 mm, second pair 0.009—0.012
mm; T. nelsoni, first pair 0.008 mm, second pair 0.012—-0.014 mm; T. preudo-
spiralis both pairs 0.004—-0.005 mm. All these differences, however, are very
small, In cur opinion, the reproductive isolation between T. pseudospiralis and
other closely related species of the genus Trichinella (T. spiralis and T. nelsoni)
cannct be explained morphologically (see Komandarev et al. 1975).

2



REFERENCES

Barug V, Tenora, F, Wiger, R, Genov. T, Komandarev, S, 1979: Scan-
ning electron microscopic studies on males of Trichinella species. Folia parasit.
26: 97—101.

Boev, 8 N., 1978: Sibling species in the systematic of helminths. In: Life cycles,
ecology and morphology of helminths in animals of Kazakhstan, Izd, Nauka Ka-
zakh. AN SSSR, Alma Ata, pp. 8-16 (In Russian).

Britov, V. A, 1971 a; Blological ways of determination of varieties of Trichinella
spiralis Owen, 1835. Wiedom. Parazyt, 17: 477—480 (In Russian).

Britov, V. M, 1971 b: Results of crossing of Trichinella spiralis from wild animals
with parasites of the same species from swine, Doklady VASCHNIL, 2: 40—41 (In
Russian).

Britov, V. M, 1972: Characters of varieties of Trichinella spiralis. Mat. dokl. Vse-
soyuz, konfer. po probleme trikhinelleza cheloiveka i zhivotnykh (30 May — 1 June
1972), Vilnius, pp. 48—533 (In Russian).

Britov, V. A, 1975 Trichinella spiralis and T. nativa are perfectly separate species.
Summaries — Second European Multicclloquy of Parasitology (Trogir, 1—6 Sep-
tember 1875), pp. 81—-82.

Britov, V. A, Boev, S5 M. 1972: Taxonomic rank of trichinellae of varicus strains
and the character of their circulation. Vést. AN Kazakh. SSR, 4: 2732 (In Russian)

Garkavi, B. L., 1972: Trichinella fromm American raccoon. Mater. dokl. Vses. kon-
fer. po probleme trikhinelleza cheloveka i zhivotnykh (30 May — 1 June 1972),
Vilnius, pp. 53—55 (In Russian).

Komandarev, S, Britov, V, Mihov, L., 1975: Identification of two trichinella
strains from Bulgaria. Dokiady Bolg. AN, 28: 1341--15432,

Shaikenov, B, Tazieva, Z Ch, Hérning, B, 1977: Zur Atiologie der Natur-
herd-Trichinellose in der Schweiz., Acta Tropica, 34: 327-330.

Wiger, R, Barus, V, Tenora, F, 1978: Scanning electron microscopic studies
on four species of the genus Syphacia (Nematoda, Oxyuridae)). Zoologica Scripta, 7:
25—31.

The figures will be found at the end of this issue.

Senior guthor's address: Ing, V. Barug, DrSe, Ustav pro vizkum obratloved SAV,
Kvétna 8, 60365 Brno, CSSR.



Vést. ¢s. Spoleéd. zool., 45; 4-i3, 14!

Lehrstuhl fir stystematische Zoologie der Karlsuniversitdf, Praha
ZUR LYCOSIDEN-FAUNA VON TIROL (ARANEAE, LYCOSIDAE;

Jan BUCHAR

Eingegangen am 10. Juni 1979

Absiract: This report deals with the species of family Lycosidae collected by
the author in Tyrol (from 3 to 16 July, 1973). The following species have been dez-
led recognized (described and illustrated): Pardose cincta (Kulezynski} Arctosa ol
gena (Doleschall) and Arctosa renidens (Simon). Also the features differentianmg
genus Tricca from Arctosa, Pardosa cincta (Kulez) from Pardose lapponica (Thorel),
Arctosa lomperti sensu Lugetti & Tongiorgi, 1965 from A. lemperti Dahl. Anis
renidens sensu Lugetti & Tengiorgi from A. renidens (Simon) are discussed. Ard
aipigena alpigene (Doleschall)y and Arciosa alpigena leamperti (Dahl) are newly dd-
ned and redescribed. Habitats of all 23 species are classified and survey of disinhu-
tion of 15 most charakieristic species for alpin fauna is given.

Der Studie liegt eine Ausbeute von Lycosidae aus Tirol zugrunde, die ich wn
3.—16. VIL 1973 dank einer Einladung des Institutes fiir Zoclogie (Vorstand:
Univ. Prof. Dr. H. Janelschek) und der Alpinen Forschungsstelle Obergugl
(Vorstand: Univ. Prof. dr. W. Heissel) zusammentragen konnie. Wihrend ne-
ner Reise besuchte ich einige typische Lokalitditen in der Umgebung von Ins-
bruck, besonders Nordkette (Nordliche Kalkalpen) und Patscherkofel (Zille-
taler A., Urgestein); hauptsichlich arbeitete ich im Raum Obergurgl (Otzulr
A)). Die Exkursionen galten besonders den Standorten typischer Liycosidas der
Alpen; mein Haupt-ziel war die wenig bekannte Art Pardosa cincta. Dancin
versuchte ich, mir Maierialien fiir taxenomische Fragestellungen zu verstal-
fen. Die Ausbeute enthilt 22 Arten, 667 Ex.; zur Behandlung der werwand-
schaflichen Beziehungen der Taxa Arctose alpigena (Doleschall), A. lumperfi
sensu Lugetti & Tongiorgi und A. renidens (Simon) waren zusitzliche um
Herrn Doz. Dr. K. Thaler vermitellte A. renidens- Ex. niitzlich.

Die Durchfilhrung des umfangreichen Arbeitsprogrammes wurde mir durch mu-
nigfache Iilfe erleichtert. Besonders danke ich Herrn Univ. Prof. Dr. H, Janefstek
fiir wohlwollende Unterstiitzung, Herrn Doz. Dr, XK. Thaler und Frau Dr, E Thle
fiir freundliche Teilnahme am Fortgang der Arbeit sowie fiir die Durchsicht des M-
nuskripts, Herrn Prof. Dr, W. Moser fir den angenehmen Aufenthalt an der Alpmn
Forschungstelle,

UBERSICHT DES MATERIALS, MIT TAXONOMISCHEN UND OKOLOGISCHN
BEMERKUNGEN

Fundorte im Raum Obergurgl sind zusétzlich durch Buchstaben-Signaturbe
zeichnet, thre Lage vgl. Karte 1.

1. Acantholycosa norvegica sudetica (L. Koch)

Material: Patscherkofel (siidlich von Innshruck), Sid- und Ostexponierte Usge-
steins-Blockhalden, 2000—2150 m, 4. VII. 1973, 12, 13, 1 juv.
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Aus dem Alpenraum bisher nur wenige Angaben (Thaler 1978). In der
CSSR in gleichartigen Lebensrdumen hiufiger, aber auf das Hercynische Massiv
beschrinkt (Buchar 1966). In den Karpaten lebt vikariierend Pardosa nigra.

2. Acantholycosa pedestris (Simon)

Material: Innsbruck, Nordkette, Arzler Scharte, Kalk-Schutthalde, 2100 m, 16,
VII, 12, 3d, lg. Prof, Polenec,

Eine typische Alpen-Spinnenart (Buchar 1974). An diesem Standort zeigte
sich eine auffallende Okologische Vikarianz zwischen dieser Art und P. nigre,
A. pedestris bewohnt den nackten, vegetationslosen Lockerschutt inmitten der
Halde, P. nigre fand sich an deren Rand und in Rasen mit reicher Schuit-
auflage.

3. Pardosa nigra (C. L. K.}

Material: Innsbruck, Nordkette, Arzler Scharte, Kalt-Schutthalde, 2100 m, 16.
VIL. 1973, 32, 104, 3 juv. Obergurgl: Zirmkogel (Y), 266—2700 m, 11. VIL, 1¢; Festko-
gel, SW-Abhang (Q), 2400 m, 12. VIT., 17; Hotmoostal, Seitenmorine (I), 7. VII, 19,
3 juv.; Gailibergtal (Q), 2400-2500 m, 6. VII, 13, 6 juv.

Diese Art war im Gebiet von Obergurgl der einzige Bewohner der Block-
halden. Beide Acantholycosa-spp., die an sich @hnliche Lebensriume besiedeln,
schienen dort zu fehlen (vgl. Punischer 1979 Palmgren 1873).

4. Pardosa cincta (Kulez.) (Abb. 1 A, B)

Material: Obergurgl: Hohe Mut, (2600 m) Ostabhang, an der NO-Kante (L.).
Charakteristik des Biotops nach Puntscher 1979: ,Sehr flechitenreiches Curvuletum
mit einem geringen Anieil von Krautartigen; ohne Wind- und Schneeschutz Pseudo-
vergleyte Rasenbraunerde.” 6. VII. 1973, 29, 24, 5 juv.; 8. VIL 182, 104, 5 juv. Am
Ful} deo§ zum Gurgler Kirchenkogel ziehenden Grates (N), Nord-Exposition, 6. VII
1973, 1<,

Ich fand die Art nur an einer einzigen Lokalitdt, obwohl alle Exkursionen
im Raum Obergurgl vornehmlich ihr galten. Puntscher 1879 untersuchte
14 Standorie um Obergurgl mit Formolfallen und fing P. cincta ebenfalls nur
auf der Hohen Mut.

Alle Weibchen dieses Materials bekriftigen in der Form der Epigyne meine
schon {rither publizierte Auffassung (Buchar 1971). Das Vorderteil des Epi-
pynenseptums ist nicht, wie fiir P. lapponica typisch, in einer Hhle verborgen
(Buchar 1971, Abb. 1 B), sondern frei und durch eine niedrige, gut auspe-
prigte Leiste begrenzt (Buchar 1971, Abb. 1 A).

Auch die mannlichen Kopulationsorgane zeigen diagnostisch verwertbare
Merkmale: 1. Form des Embolus. Der Embolus ist bei P. cincta schmiiler (Abb.
1 A)). bei P. lapponice michtiger ausgebildet und bei dieser Art unregelmaiafiig
zugespitzt (Abb. 1 Cy). 2. Form der zweilappigen Apicalapophyse (erst nach
Verschieben des hiutigen Konduktors voll sichtbar, Abb. 1 B, D). Bei P. lappo-
nica erreicht das Unterteil der Apicalapophyse den Oberast (Abb. 1 D), bei
P. cincta bleibt es in deutlicher Entfernung. (Abb. 1 Bs).

5. Paerdosa ferruginea (L. F.)
Material: Innsbruck, Patsherkofel, Waldgrenze, 4. VII. 1973, 20, 23. Obergurzl,

Zirbenwilder bei Poschach (B) Ochsenkopf (C) bis zum Rotmoosache (F); 7.-13. VIL,
149, 34,

6. Pardose giebeli (Pavesi)

Material: Obergurgl, Hohe Muf, flechtenreiches Curvuletum (L}, 2600 m, B VII.
1973, 20; Hohe Mut (Mutsattel), Weideplatz (M), 2550 m, 8. VIL, 19, 2d; Kirchenkogel
(N}, 2600 m, 6. VII, 13, 82, 2 juv.; FPestkogel, 12. VII., Empetro-Vaccinietum mit
hohem Flechtenanteil (R), 2200—2400 m, 79, 4<; von Schutirinnen stark durchbrochene
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niedrige Graspolster (S), 2400—=2600 m, 15¢, 23, 3 juv.; Rofikar (T), iiber 2600 m, 19,
8¢, 1 juv.; Westhang des Gurgler Tales, Die Haglen, Weideplatz (W,), 2500-2600 m,
11. VIL, 1 juv.; Loobkar (Y}, 2600—2700 m, 11. VII, 13; Zirmeggenkar (X), 2770 m,
13. VII,, 5.

7. Pardosa saturatior (Simon)

Material: Innsbruck, Martinswand ca. 700 m, Stid-exponierte Kalkschutthalde,
3. VIL 1973, 19; unterhalb Arzler Reise ca. 800 m, 16. VII,, 13. Obergurgl, Rotmoostal,
Morinen (I) 2300—2500 m, 10. VII., 3¢ {ein Exemplar mit Kokon), 1.3, 3 juv.

8. Pardosa amentata (Cl.)

Material: Innsbruck, Inn-Ufler mit Uppiger Vegetation, 3. VIL 1973, 39, 27
Obergurgl: Bachufer an Mihwiese (D), 7. VII, 2000 m, 12, 3J; unmittelbare Umge
bung der Forschungstelle (E), 29. Moorwiese in Ndhe des Wasserfalls der Rotmoos-
Ache (G), 21560 m. 7. VI, 14; Rotmoostal, an den Ufern der Ache (H), 2200—2300 m,
7. VIL, 119, 54, 1 juv.

9. Pardosa lugubris (Walck.)
Material: Innsbruck, Martinswand, Kiefernwald, 3. VII, 532.

10. Pardose riperia (C. L. K.)

Material: Obergurgl, Ochsenkopf, Zirbenwald unterhalb 2000 m (C), 13. VII,
39, 24,

11. Pardose bifasciata (C. L. K.)
Material: Innsbruck, Martinswand, Kiefernwald, 3. VIL, 13.

12. Pardosaz saltuaria (L. Koch)

Material: Innsbruck, Patscherkofel, 4. VII.: Rhododendronheiden, 2000—2150 m,
213, 114; Steingerolle, 2000—2150 m, 19, 1d: Zirbenwald an oherer Waldgrenze,
19, 63. Obergurgl: Umgebung der Forschungsstelle (E), 1950 m, 7.—12. VIL, 159, ¥
Zirbenwilder: unterhalb (B, C; 13. VII, 119, 53) und oberhalb von Obergurgl (),
10. VIL, 19, 42, Festkogel, 12. VIL.: Rhododendronheide (P), 2200 m, 82, 24, 1 juv,
Flechtenheide (@), 2400 m, 57. 1; Rofikar (T), 2600 m, 109, 7d. Hohe Mut (L, Fundor
von Pardose cincta), 2600 m, 6. VIL., 19, 24. Moorwiese in Nihe des Wasserfalls der
Rotmogs-Ache (G), 2150 m, 7. VIL, 12. Rotmoostal, Ufer der Ache (H), 22002300 m,
7. VII, 49, 44. Westhang des Gurgler Tales: Juniperusheide am Siid-exponierten
Steilhang, 8. VIL: 1900—2200 m (U), 13; 2200—2500 m (V), 19, 4; Weideplatz oberhalb
der Hangkante (Wy), 2500—2600 m, 112, 14J; Zirmkogel, 11. VII,, Die Haglen, Weide-
platz (W,), 2500—2600 m, 22, 5J; Loobkar (¥), 2600—2700 m, 102 (alle mit Kokon), 113,

13. Pardosa mirta (Kulez)

Material : Obergurgl, Rotmoostal, 7. VII,, an den Ufern der Ache (H), 2200-230
m, 212 (alle mit Kokon), 122; oberhalb 2300 m (1), 62, 33, Festkogel, Rhododendron-
heide (B)), 2200 m, 12 VIL, 72, 43. Hohe Mut, Gipfel-Gebiet (K}, 2600 m, 6. VII,
129, 124, 2 juv., (shne Kokonen}), Lokalitit von P. cincta (L), 6. VIL, 1d; 8 VIIL, 4,
13:; Weideplatz (M), 2500 m, 8. VII., 62, 74, 1 juv. (nur ein Weibchen mit Kokon).
Kirchenkogel (N), 2600 m, 6. V., 100, Zirmkogel, Weideplatz (X), 2500—2600 m, 1l
VIL, 69, 55; 13, VII, 29, 13.

14. Pardosa blanda (C. L. K.)

Material: Innsbruck, Nordkette, alpiner Rasen, 2100 m, 16, VIIL, 19; Patscher-
kofel, Zirbenwald und Waldgrenze, 4. VIL, 12, Obergurgl, Umgebung der Forschungs-
stelle (E), 10. VIL, 2d; Zirbenwilder: Poschach (B), 1960=2000 m, 13. VIL. 69, 4,
Ochsenkopf (C, 1900—2000 m, 13. VIIL, 1¢: oberhalb der Forschungsstelle (F), ober-
halb 2000 m, 10. VIL, 1¢, 43. West-Hang des Gurgler Tales, in Siid-Exposition, slel-
nige Abhang, 1800—2000 m, (U), & VIL, 22¢, 114, 2 juv. Festkogel, von Schuttrinnen
stark zergliederte Vegetation (@), 2400 m, 12. VII. 11g, 134

15. Pardosa palustris (L) |
Material: Obergurgl, Umgebung der Forschungsstelle (E), 10. VII, 12.

16. Arctosa alpigena (Doleschall) (Abb. 2)
1852 Lycosa alpigena Doleschall, Sitz.-ber. Akad. Wiss. Wien, IX: 643.

N
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1908 Arctosa lamperti Dahl, w. Acta Akad. Caes.-Leop.-Carol. Halle, LXXXVIII: 307,
310, 325, Fig 36 a—c.
1965 Tricce alpigenc —, Lugetti & Tongiorgi, Redia, XLIX: 212, Fig. XVI {1, 2, 3)
2,
Bo n}g\:? (%3’55? 641, 651), Roewer (1942: 227).

Material: Obergurgl, Festkogel, 12. VII, von Schuttrinnen stark durchsetzte
niedrige Graspolster (Q), 2400 m, 19 mit Kokon, 1 juv.; Rhododendronheide (P),
2900 m, 1 iuv,; Hohe Mut, Lokalitit von P. cincta (L), 2600 m, 8. VII, 14, 1 juv.; Hohe
Mut, nordexponierter Hang {(J), 2300 m, 6. VIL, 13,

Zur Gattungszugehodrigkeit; Es ist bemerkenswert, daB die durch
eine so ungewothnliche Augenstellung ausgezeichnete Gattung Tricca von Arc-
tosa bisher nur durch die ,Stellung der Vorderaugen® unterschieden wurde
(vgl. die ausfiihrliche Diskussion lber dieses Problem in Braun 1963). Nur
fiir sich betrachtet, ist dieses Merkmal aber wenig aussagekrifiig; zudem
miiBten danach einige Arctosa-Arten (z. B. alpigena) zu Tricca gestellt werden.
Schon Dahl & Dah! 1927 haben aber auf die hohe Stufe der Selbstdndig-
keit von Tricea und ihre aberrante Augenstellung hingewiesen; in ihrer Be-
stimmungtabelle fiir die Gattungen der Wolfspinnen schliisselt das Genus ganz
separat aus. Trotzdem trifft ihre Formulierung (,,Die Hinteraugen sind von ein-
ander um mehr als Doppelie der Entfernung von den, ihnen entsprechenden
Mittelaugen entfernt®) nich das Wesentliche und wiirde auch fiir manche typi-
sche Vertreter von Arctosa gelten (z. B. A Janetscheki Buchar, 1876: 218),
Wesentliche Merkmale der Augensiellung zeigt Tab. 1. Nach diesen Werten
sollte zwischen Tricca und den Arten A, alpigena und A. renidens kein niheres
Verwandschaftsverhéltnis bestehen. Die Tabelle enthilt auch Werte fir eine
Trochosa-Art, da Chyzer & Kulczynski 1897 Tricca lutetiana bel dieser
Gattung einreihten. Besonders Ratio A scheint fiir eine engere Bezichung zwi-
schen Tricca lutetiana und Trochose als zu den beiden Arctosa-Arten zu spre-
chen. Roewer 1938 kennt einen so betrachtlichen Unterschied zwischen den
Lingen der 1. und 2. Augenreihe nur fir eine europiische Gattung (Trochosa);
dieser wird nur nach von 4 unter ca. 355 afrikanischen Lycosiden-Arten lber-
troffen: Trochosa tangerana (Roewer) (Seite 909: 1,32) Leanella intricaria
(C. L. K.) (869: 1,37), Leaena villica (Lucas) (941: 1,35) und L. letourneuxi {Sim.)
{944: 1.31).

Tab. 1. Lingenverhéltnisse des Augenfeldes bei vier Lyeosidenarten

Verhiltnisse
Lycosidenarten
A " B ¢ D B
T'ricca lutetiana 1,29 0,30 0,52 0,45 0,61
T'rochosa terricola 0,95 0,38 4,63 0,70 0,77
Arctosa alpigena 0,89 0,41 0,68 0,72 0,72
Arctosa rentdens 0,82 0,43 0,68 0,83 0,78

A = Linge der T. Augenreihe: Liinge der II. Augenreihe; B = Lénge der III. Augenreihe:
Carapaxbreite; ¢ = Lange der XIL. Augenrcihe: Kopfbreite am Niveau dieser Augenreihe;
D = Liinge dea Augenquadrangulus (sensu Boewer 1958 : 16). Carapaxlinge; E = Quadrangulus-
ldnge: Linge der TII. Augenreihe,

Verwandtschaftsbeziehungen zwischen Arctosa alpigene und A.
lamperti: Die Arten werden von Dahl (1808) nach 4 Merkmalen unterschieden.

1. Kopulationsorgane: Eine Unterschiedung der Weibchen ist nach den von
Dahl (1908) angegebenen Merkmalen von Epigyne/Vulva nicht moglich, wie
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schon Lugetti & Tongiorgi 1965: 218 festgestellt haben: ,,Un confront
effettuato sopra le tre {emmine di T. alpigena della Carnis (Alpi Giulig} che
avevamo a nostra disposizione, ha dimostrato una grande variabilila nei genital
femminili. Infatti una femnmina presentava una vulva simile a quella illustran
da Dahl & Dahl 1927 per T. alpigena, un’altra presentava una vulva simik
a quella di 7. lamperti — sempre secondo i disegni di questi AA. — e la term
una vulva presentate caratteri intermedi tre le due®.

Die beiden alpigena-Ménnchen aus der Umgebung von Obergurgl entspre-
chen fast vollig der Abb. des lamperti-Bulbus bei Dahl Fig. 36 a. Auch ni
schen ihnen und Ex. aus dem Sphagnetum ,Jezerni Slat® bei Kvilda (Sumawn.
SW-Bohmen, Béhmerwald) scheinen keine wesentlichen Unterschiede zu besie
hen ebensowenig zu den Abb. bel Lugetti & Tongiorgi 1985: 217,

2. Standorte: A. alpigena lebt heochalpin, A. lamperti in Torfmoos von Hueh-
mooren nicht oberhalb 1700 m (Dahl 1908: 209). Alle aus Bohmen vorlieg-
den Ex. (Sumava, Krkonois, Béhmerwald, Riesengebirge) stammen aus Spheg-
neten.

3. Beborstung von Ta I: Die Unterseite des Tarsus I ist bei A. alpigens m!
dicht stehenden, skopula-artigen Borsten gleicher Linge besetzt, bei lampen
spirlicher mit ungleich langen, nicht skopula-artigen Borsten (Abb. 2 G). D
von Lugetii & Tongiorgi 1967 (Fig. IV, 4) abgebildete Tarsus pgehot
nicht zu lemperti, sondern zu renidens: das langste Sinneshaar steht dosl
nicht in seiner Basal- (Dahl & Dahl 1927, Fig. 172), sondern wie fir rem
dens typisch in der Distalhdlfte des Tarsus.

4. Farbung der Tibiae: Bei A. alpigena mit mehr oder weniger deutliche
dunklen Ringen oder Flecken versehen (Dahl 1908: 310), bei lamperti einfi-
mig gelbbraun bis rotbraun. Ex. von lamperti aus Béhmen utnerscheiden sih
von alpigena zudem durch ihre einfirbigen und verh&linismiBig hellen Femo
ra, die bei alpigena wie bei renidens gelleckt sind.

A, lamperti Dahl ist demnach nicht identisch mit A. lamperti sensu Lugati
& Tonglorgi (vgl. bei A. renidens). Da zwischen A. alpigena und A, Tampeti
keine genitalmorphologischen Unterschiede bestehen, halte ich beide Taxa fur
konspezifisch. Die Unterschiede beziiglich der Beborstung von Tarsus I ud
der Firbung/Zeichnung von Tibiae und Femora trennen allerdings zwei Sub-
species:

A. alpigena alpigena (Doleschall, 1852); Femora dunkel gefleckt (vgl auh
»Legs: Coloured as carapace; no markings except for dusky patsches on femo-
ra.” Locket & Millidge 1951), Tarsen I mit dichter Skopula; an frele,
steinigen Standorten oberhalb der Waldgrenze in Mittel- und Nordeuropa.

4. alpigena lamperti (Dahl, 1908): Femora hell, ungefleckt, Tarsen I chne
Skopula; Hochmoore Mitteleuropas, in Torfmoos.

17. Arctosa rtenidens (Simon) {Abb. 3)

1876 Lycosa renidens Simon, Les A*achnides de France. Tome III, Paris, 275.

1863 Arctosa renidens Denis, Atti dell’ Istituto Veneto di Scienze, Lettere ed Am,
CXXI: 269, Fig. 16.

1964/85 Arctosa renidens — (partim; 4 = Alopecose pulverulenta (Cl) Lugetti & Ta-
giorgi, Redia, XLIX: 207, Fig. XIV, 4.

1964/65 Tricca lamperti (Dahl), Lugetti & Tongiorgi, Redia, XLIX: 216, Fig XV
{4, 5}, XVII (3, 4).

1866/67 Tricca lamperti (Dahl), Lugetti & Tongiorgi, Redia, L: 143, Fig. IV (1-4 §
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1968 Lycosa renidens (Holotypus) = Alopecosa pulverulenta (Cl.), Lugetti & Tongiorgi,

Atti Soc. Tosc. Sc¢. Nat, Mem. (B): 19,

Bonnet (1955:660), Roewer (1954:227).

Material: Innsbruck, Patscherkofel, Zirbenwald und Waldgrenze, 4. VII, 17,
Obergurgl, Zirbenwald oberhalb des Dorfes (F), 10. VII, 5 juv.; Zirbenwald bei Po-
schach (Nord-exponierter Hang — B), 13. VIL, 24, 1 juv.; Lirchenwald bei Poschach
(Siid-exponierter Hang — A), 13. VII, 2 juv.* West-Hang des Gurgler Tales (westlich
Triebes Bach) Juniperus-Heide mit xerothermer Vegetation (V), 2400-2500, 8. VII.,
3 juv.

Weiteres Material: Obergurgl, Zirbenwald, 59, 65 1976, leg. Dr, S. Puntscher.

Vorbemerkung: Simon stellte die Art bei der Erstbeschreibung (1876;
275) in die nichste Verwandschatt von alpigena (damals unter L. insignita), be-
zeichnete die Grundfarbe von Carapax und Abdomen allerdings als ,,noir* Das
ist nicht zutreffend, Ex. aus verschidenen alpinen Populationen sind stets rot-
lich-braun (,,brun-rouge”, Lessert 1910). Noch 1937 stellte Simon beide
Arten in seine B, Gruppe der Gattung Lycosa. A. renidens wurde seither von
fast allen Autoren gleichartig interpretiert {Lessert, Schenkel, Denis).
Lessert {1904: 420, pl. 6, fig. 46) gab eine gute Abb. des Bulbus und fiigte
hinzu ,, M. Simon a eu 'obligeance d’examiner cetie Lycosa et 1'a déclarée iden-
tigue 4 son type de Lycosa renidens. Auch Lugetti & Tongiorgi ver-
wenden 196465 (: 207) den Namen renidens fiir das Weibchen dieser Art, Das
von ihnen in Abb, XIV: 1—3 abgebildete angebliche J-Typus-Exemplar gehort
allerdings unzweifelhaft zu Alopecose puverulenta. Dementsprechend betrach-
ten Lugetti & Tongiorgi (1966,67, 1969: 18) A. renidens sensu Simon
fiir synonym mit A. pulverulente und interpretieren die renidens-Funde aller
iibrigen Autoren von hoch-subalpinen Standorten der Alpen als A. lamperti
Dahl. Die Taxonomie dieser von mitteleuropdischen Mooren bekannten Form ist
bei A. alpigena erdrtert worden. Besonders die von Sim on selbst vorgenoms-
mene Idenlifizierung des bei Lessert 1904 abgebildeten Méannchens (renidens)
scheint den sich aufdringenden Verdacht auf eine Typus-Verwechslung zu
bestdtigen. Ich behalte aus diesem Grund Ilr die hoch-subalpine, alpigena nahe-
stehende, nicht mit lamperti identische Arctosa-Art den von Lessert,
Schenkel Denis stets im gleichen Sinn verwendeten Namen A. renidens
bei. Neue Funde in den Meeralpen sollfen das Vorkommen am Locus typicus
(St. Martin de Lentosgque, Power leg) bestdtigen. Die Beziehungen zwischen
A. renidens und T. lutetione bhat Denis 1963: 269 gut charakterisiert: ..par
son aspect extéricur Vorgane (epigyne von A, renidens) offre une grande simili-
fude avec celui de Tricca lucorum (K.) dont j’ai pu examiner autrefois le type
femelle. mais dont les autres caractéres (disposition oculaire, chélotaxie et colo-
ration} sonil tout-i-fait différente.

d-Beschreibung (alle MaBe in mm): Gesamllinge: 5,25. Cephalothorax:
Lange 28; griBte Breite 1,9. Grundfarbe r&tlichbraun mit schwarzer Zeich-
nung (Abb. 3 M). — Augenstellung: VA — Reihe procurv. Augendurchmesser:
VS 0,10; VM 0,11: HM 0,24; HS 0,20. Augenabstidnde: VS—VM 0,07; VM —-VM
0,10; OIM—HM 0,17; HM—HS 0.24; HS—HS 0.58. Linge der Augenreigen:
I 0,54; 11 0,62; IIT 0,86. — Cheliceren schw;a'rzlichbraun. Vorderer Falzrand mit

* Juvenile Ex lassen sich durch die Farbung von Femora und Tibien gut von
inadulten aipigena unterscheiden. Bei A. renidens sind die Femora schwirzlichgrau,
die Unterseite der Coxen hellgelh; A. alpigene alpigena hat gelbliche Femora mit ein-
zelnen schmutziggrauen Flecken, die Unterseite der Coxen ist grau.



3 Zahnen. Der mittlere Zahn am gréfiten; Apicalzahn winzig, der proxmal
wenig grosser, Hinterer Falzrand mit dreil méichtigen Zahnen, Gnathocoxen hell-
braun, ihr Apical-Teil gelb. Sternum und Labium schmutzig graubrauyn, am
Vorderrand ein wenig heller. — Pedipalpus-Lange: 2,75 (1,00 4+ 0,45 030+
0,80). Fe schwirzlichbraun, Pt un Ti hellbraun, Cymbium auffallend dunkler,
am Ende mit zwel kriftigen, auffallend verschiden gerichteten Krallen ver-
sehen, Die michtige, aber dinne, S-férmig gebogene Tegular-Apophyse liult
retrolaterad in ewne charakteristische Spitze aus {(Abb. 3 L). In der Apcal-
Hilfte wird ihr flacher Rand um 90° gedreht {(Abb. 3 K). Embolus kuw g
bogen, hinter der Tegular-Apophyse verborgen. Der schitbare Teil des Embolus-
Komplexes endet zangenformig (ahnlich wie bei A. alpicola — Abb. 3 K und
2 By

Beine: IV/ITI/TII. Grundfarbe hell rétlichbraun; Fe schwarzbraun il II)
oder mit schwirzlichgrauer Zeichnung (III, IV). Unterseite der Coxen gelbhch
gefirbt. — Bestachelung: Fe I—[V mil 2 Dorsal-Siacheln; Fe III, IV dam en
Prolateral-Stachel; Fe I, II mut 2 Apical-Stacheln (median und prolateral). Fe
TI1 mit 3 symetrisch geordnetea, Fe IV mut 2 Apical-Stacheln (median und
retrolateral). Pt I—IV mit einem retrolateralen und einem prolateralen Stachel
Ti 1. II prolateral mit einer typischen schrigen Reihe aus 3 Stacheln, anem
proaimalen und einem Apical-Stachel, retrolateral mit einem Apical-, 2 Ven
tral- und 2 Lateral-Stacheln; Ti III, IV tragen zusatzlich 2 Dorsal-Stacheln,
ihre Ubrige Bewehrung entspricht vorn und hinten der Retrolateral-Bewehrung
der Ti L IL Mt I—IV mit 5 apicalen und beiderseits mit 2 Lateral- und 2 Ven-
tral-Stacheln, Mt IV besitzt zusétzlich einen dritten prolateralen Ventralsiachel,

Absolute Lingenmale der Beinglieder:

Fe Pt T Mt Ta Ges L.

I. 1,60 4,75 1,35 1,40 0,90 6,0
. 1,56 0,75 1,20 1,36 0,85 5,7
I1I. 1,45 0,70 L10 1,45 0,848 5,56
IV. 1,90 0,85 1,456 2,10 1,00 7%

Abdomen: Dorsalseite hell ritlichbraun., Im ersten Drittel seiner Linge an
dicht weil behaarter und heller erscheinender, beiderseits von je einem
schwirzlichgrauen Fleck flankierter Keilfleck, dem 4 unpaare Makeln medisn
folgen. Weifle Behaarung auBerhalb des Keilflecks nur spiirlich. Seiten des
Abdomens dunkler, schwarzlich-grau genetzt, Unterseite hellbraun, von undeut-
lichen, gelben Flecken gesdumt. Vordere Spinnwarzen gelb, hintere hellbraun

Z-Beschreibung: Gesamilinge 6.9 — Cephalothorax: Lange 3.0; grifBite Bre-
te 2.3, Farbung des Korpers und der Gliedmafien im Prinzip wie bei Manncer,
doch Ventralseite des Abdomens gelb. Augenstellung: VA-Reihe prooury,
Augendurchmesser: VS 0,11; VM 0,12; HM 0,26: HS 0,23, Augenabstinde;
VS—VM 0,05; VM—VM 0,10; HM_—_HM 0,22 UM—HS 0.30; HS—HS 07
Linge der Augenreihen: I 0,65: II 0,68; III 1,02, — Chelizeren wie beim Mam-
chen bewehrt. — Padipalpus-Liange: 2,70 (1,00 4 00.50 + 0,50 + (.70). Endglied
anders als beim Mannchen gleich wie Patella und Tibia gefirbt.

Beine: IVT IUILL. Bestachelung: Alle Fe mit 2 Dorsal-Stacheln und mit einem
(Fe II + III) oder 2 Apical-Stacheln; Auf Fe III noch ein winziger prolateraler
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Stachel. Alle Pt mit einem Frolateral-Stachel, Pt III, IV noch mit einem Re-
trolateral-Stachel. Ti I, II wie beim Minnchen bestachell, doch fehlen beide
retrolateralen Stacheln; auf Ti III [ehlt im Unterschied zum Mannchen prola-
teral der distale Ventral-Stachel, auf Ti 1V fehlen beide prolateralen Ventral-
Stacheln. Alle Mt wie beim Mannchen bestachelt.

Absolute Langenmaflle der Beinglieder:

Fe Pt T Mt Ta Ges.-L.
2 1,85 0,90 1,55 1,40 0,95 8,65
II. 1,70 0,90 1,45 1,49 0,80 8,35
111, 1,70 0,85 1,36 1,65 4,00 6,36
Iv. 2,25 0,95 1,30 2,35 1,20 8,55

Epigyne; Platte wenig deutlich und auffallen breiter als lang, dicht mit dun-
klen Haaren bekleidte (Abb. 3 P). Seplum kurg, breit oval, ohne deutlicherer
Vorderteil (Abb. 3 Q). — Vulva (Abb. 3 N): Einfiihrungsgdnge aus einem ge-
meinsamen Atrium zunfchst oberflichennah lateral verlaulfend, dann stark
nach dorsad mediad gekriimmt, so daB die Receptacula nach vorn konvergieren.

18. Alopecosa accentuata (Latr.)

Material: Innsbruck, Martinswand, 3. VIL, 1 juv. Qbergurgl, West-Hang des
Gurgler Tales, Sud-exponierte Juniperus-Heide westlich des Trieben Bach (V),
2400--2500 m, 8. VIL, 2 juv.

19. Alopecose aculeata (Cl)

Material: lnnsbruck, Patscherkolel, 4, VIL, Steingeroll, 208¢ m, 12: Waldgrenze,
15, 25, Obergurgl, Zirbenwalder, 10 VIL, oberhalb des Dorfes (¥), 13, 34; 13. VIL
unterhalb des Dorfes bel Poschach (B), 1J.

20. Alopecosa pulverulenta (ClL.)

Material: Innsbruck, Martinswand, 3. VII, 13

21. Pirata knorri (Scop.)

Malerial: Innsbruck, Inn-Ufer oberhalb der Stadt, 3. VII, 49, 15,

22. Xerolycosa nemoralis (Westr))
Material- Innsbhruck, Martinswand, Kiefernwald, 3. VIIL, 4¢, 83. Obergurgl, Lir-
chenwald, sudexponterter Hang bei Poschach (A), 13. VIIL., 23, 1 juv,

23. Aulonia albimana (Walck.)

Material: Innsbruck, Martinswand, 3. VIL, 43 13,

KLASSIFIKATION DER ARTEN NACH OKOLOGISCHEN
UND ZOOGEOGRAPHISCHEN KRITERIEN

L. Vertretung der Arten auf die Lebensriume

Nach ihrer Hohenverteilung lassen sich die Arten in drei &kologische Grup-
pen, die allerdings Ubergdnge aufweisen, zusammenfassen:

A. Nur unter 2000 m gesammelte Arten (35 %¢). Funf Arten, Pardosa lugubris,
P. bifasciata, Alopecose pulverulenta, Pirata knorri und Aulonia albimana ka-
men nur in niedrigen Lagen um Innsbruck vor, wo auch viele weitere Lycosi-
dae leben. Drei weitere Arten fand ich auche im Gurgler Tal (Pardose riparia,
P. palustris und Xerolycosa nemorals.) Von diesen ist Xerolycosa nemoralis
fur das Gebiet neu; ihr Habitat sind trockene Wélder an Sudhingen, die von
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Puntscher (1979 nicht besammelt wurden. Puntscher meldet vondot
zusatzlich noch Alopecose cuneatn (Cl) von ener trockenen Mahwiese

B. Nur oberhalb 2000 m gesammelte Arten (30 %). Die beiden Acantholys-
Arten fand ich nur um Innsbruck. 3 der ubrigen § Arten kamen auf begen
Seiten des Gurgler Tales vor: die stendke, anscheinend mit A. norvegica k-
riierende P. nigra, P. giebeli und die zweithaufigste Art der Aufsammling
P, mixta. Sie bewohnen hauptsdchlich hohere Lagen und kamen am West-
Hang des Gurgler Tales nur oberhalb 2500 m vor. Allerdings erwihnt Py
tscher 1979 fur P. mixte auch ,Einzellinge in Mahwiesen®, Arctosa alpgem
ling ich nur an den Ost-Hangen des Gurgler Tales (2200—2600 m); P. o
ist anscheinend auf die kleine Fluche der Gipfeiregion der Hohen Mut be
schrankt (Karte 1, L; 1¢ auch in N).

C. Euryzonale-Arten, unter- und oberhalb 2000 m vorkommend (35 %) Alle
8 Arten wurden sowohl um Innsbruck wie im Gurgler Tal gefangen. Dra
Arten besitzen einen Verbreitungsschwerpunkt im Bereich der Waldgrene,
circa 2000 m. P. ferruginea lebt aul feuchten Lichtungen besonders an Nord-
Hangen bis 2100 m, zusammen mit Arctosa renidens und der hiufigen P. blonda.
Doch strahlen-beide leizt genannte Arten auch in andere Habitate aus.h
sammelle A. renidens auch weil oberhalb der Waldgrenze am Westhang der
Gurgler Tales bei cca, 2500 m, P. blanda 1n Grasheide mit reicher Stenbe-
deckung am Ful} dieses Hanges, ca 1800 m. Drei weitere Arten sind haupl-
sachlich in tileferen Lagen beheimatet. A. cculeata gehi nur wenig uber die
Waldgrenze hinaus; P. amentata ist in der reichen Vegetation der Sohle des
Rotmoostales noch bei 2300 m hiufig (zusammen mii, P, mixta); 2 juv. Alope-
cosa accentuate fing ich an der warmebegunstigten Westseite des Gurgler Tals
noch bei 2500 m, Pardosa saliuaric und P. saturetior leben schliellich uvher
wiegend coberhalb der Waldgrenze., P. saliuarie, die hiufigste Art meiner Au-
sammlung, ist in allen Biotop-Typen beiderseits des Gurgler Tales zwischen
19002700 m gleichmdfig verbreitet. Die ripicole P. Saturatior besiedelt di
Moridnen des Rotmoostales (zusammen mit P. nigrae), aber auch Flufigeréll und
Schutt in Tallagen be1 Innsbruck.

2. Zoogeographische Charakterisierung der 15 oberhaly der
Waldgrenze angetroffenen Arten. Diese gehiren folgenden Verbreitungstypn
an:

1. Typus: Alpine Arten: dcantholycosa pedestris, Pardosa giebeli, P. satusotor,
Aretosa renidens.

Typus: Alpin-karpatische Art: Pardosae cincta.

Typus: Mediterran-alpin-karpatische Arten: Pardosa nigra, mixte und bionds,
Typus: Europaisch-alpine Art*: Arciosa alpigena.

Typus: Eurcsibirische Arten: Acantholycoso norvegica®, Pardosa ferrugme,
Typus: Paldarktische Arten: Pardosa amentato, Alopecosa accentugle.

. Typus: Holarktische Arten: Pardesa seltueria*, Alopecosa aculeata.
In der Fauna der Tschechoslowakei {ehlen alie Arte der Verbreitungstypen
I, 11 und eine Art des Typus III. (P. mixta). Der westlichen hercynischen Re
gion der CSSR fehlen alle Arten des Typus IIL Der karpatischen Region fehlen
dagegen A. norvegica und A. alpigena. Ferner ist in der CSSR A. aipigena nu
durch die sphagnobionte Unterart A. a. lamperti vertreten, P. ferruginee suf
die Karpaten und af den Bohmerwald (Sumava) beschrankt).

R R

* Areal mat dem Charakier der alpino-arkiischen Disjunction,
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ZUSAMMENTFASSUNG

In der vorliegenden Arbeit, die cine Analyse des in Tirol gesammelten Lyco-
siden-Materials (3.—16. Juli 1973) darslellt. werden Arctosa alpigena alpigena
(Doleschall) und Arctose alpigena lamperti (Dahl) neu definiert und beschrieben
und die taxonomische Beziehungen zwischen den folgenden Taxonen-Paaren

diskutiert: Tricca — Arctosa, Pardosa cincte (Kulcz.) — Pardosa lapponica
(Thorell), Arctosa lumperti sensu Lugetti & Tongiorgi — A. lamperti Dahl,
Arctose renidens sensu Lugettt & Tonglorgl — A. renidens (Simon). Alle 23

Arten werden nach ihrer Zugehorigkeii zu den verschiedenen Lebensriumen
klassifiziert und bei den 15 oberhalb der Waldgrenze angetroffenen Arten die
chorologischen Bezichungen zur Lycosidenfauna der Tschechoslowsakel fest-
gestellt.
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13



Vést, &3, Spoled. zool., 46: 1418, 131

Institute of Paramtology, Czechoslovak Academy of Sciences, Praha

MICROCLIMATE OF THE MESTS OF SUSLIKS, CITELLUS CITELLUS
(RODENTIA)*

M. DANIEL, V. CERXY, F. DUSBABEK, E. HONZAKOVA, J OLEINICEK

Reverved December 21, 1978

Abstract: High degree of correlation between ehanges mn the meteorological srtuatics of
environment, activities of the susliks and character of nest microclunate have been investigatel,
Internal nest environment 13 very heterogeneous and 1ta parameters differ in the dwection from
eentre to periphery.

Within the framework of the studies on the factors affecting developmental dy-
namics of parasitic arthropods in the nests of susliks, also fundamental elements
of microchmate in the Citellus cifellus {L.) nests were continuously measured m
3 longterm field experiment and their changes were traced depending on climate
changes of environment and on activities of mammal inhabitants of the nests. The
experiment was carried out from May 1974 to October 1977 in South Moravia m
a reglon characterized from the angle of physical geography as a part of the Pan
nonian province (Yaltice near Bieclav), and typical of the C, citellus natural disin-
bution. The problems of nests and their internal environment were comprehensively
summarized in our previous publication (Vysockaja, Daniel, 1973).

MATERIAL AND METHODS

The methods used were derived from experience acgurred in previous long-term field expu
iments mvestigating the nost environment of the bank vole Clethrionemys glareolus (Danul
1970). The sushks were kopt in 10 enclosures, each provided with a nest chamber made of stam.
less neftmg (measuning 30 20 1 26 em) and buried 50 cmo deep in gou, to serve the amimalsw
a switable place for nest buildmg. The nest chamber was connected with the enclosure by a pas-
age n the form of & tube made of the same stamnless wire netting, 5 em 1n diameter and 80t
100 em long,

Throughout the experunent the temperature and humdity of each nest and its environmen
were messured contimuously.

The principles on which the experiment wes arranged, sutometie date sequisition and
cording by epparatuses, mathematical methods of evaluation and programmes developed for
the computer IBM 370 are indicated in detail n & paper by Danel et al. {1978).

The present paper 13 hased on data obtamned m the vegetation pertad (April-—Navernber
1975 1 a nest inhabited by a pair of adult susltks and 1n a vacant (control) nest on one hand,
and mn the surface air layver 20 em gh outside the enclusure on the other. The mhabited pest
under study was selocted a2 & model for the mode of placing probes in 1t. While i other nests
studied the probes were alwayes placed mn the centre of the nest chamber back wall penetratmg
5 em insude 1t space, 1n the nest i guestion additional probes were placed 1 the bottom pa
(6 em above the bottom) and m the upper part (8§ ¢m below the ceiling} In this way the zops
of temperature and humidity msde the nest could be measured.

*} Paper read at the Second Thenologies) Congress, Bruo June 20 27, 1978

14



While evaluating the readings the whole period studied (200 days) was subdivided mnto
4 periods differing in weather development i the season studied and corresponding to the fol-
lowimng calendar dates:
I — 19. 4.—17. 6. (totally 60 days); IL. — 18. 8.—16. 8. (totally 60 days); TIL. — 17. 8.—26. 9,
(totally 40 dsys); IV. — 26 9.—4.11. (totally 40 days).

Temperature regime

Basic characteristics {mean and extreme temperatures in a given period) are
compared in Fig. 1. If we dismiss absolute values and their range recorded in par-
tioular sites of measurements, the similarity of characteristics and their changes in
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Fig. 1. A graph of mean, maximum and mmimum temperaturse read 1 the period 1—-IV m
& nest inhabited by a pair of sushiks, ;n a vacant nest and ontside the nest.

A — whahted nest, 5 em above the bottom pari of nest ehamber; B -- inhabited nest, middie
of the back wall; C — inhabited nest, 5 cm below the upper part of nest chamber; D — vacant
nast the muddle of back wall; E — outside the nest, air layer 20 em above the soil surface.

r°“_“'“"\

the penods studied become obvious at first sight. This similarity reveals that the
microclimate of the surface air layer is the primary factor determining the tempera-
ture regime in the nest, If we compare the temperature characterizing the control
nest and the surface air layer (D, E), we see a great degree of similarity in mean
temperatures and their changes in the periods during each season. (Numerically
in degrees of Celsius — control nest/surface air layer 14/13 — 18/19 — 17/18 —
11/13). However, the values of dispersion characterizing diurnal fluctuations of tem-
peratures as well as absolote extreme values indicating the balancing of temperature
fluctuation in nests are diametrically different. This “levelling” of temperature
changes proves that the nest Iocation with its soil insulation is another factor mainly
affecting the temperature regime of the nest. Under experimental conditions all
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nests were placed at an equal depth (50 em) in a light soil of sandy loam. Unde
natural conditions this factor becomes manifest with different intensity according
to the soil type.

The third factor is the presence of susliks in the nest. Its effects may be tracedu
the data obtained by measurements in the nhabited nest. The characteristics of
the bottom part of the nest are practically identical with the control nest (Fig.1-
A, D). In this part of the nest, containing remnants of food supplies and faes,
the presence of the nest inhabitant does not affect the course of temperature. The
middle and upper parts of the nest (B, €) are characterized by very similar features,
but their absolute values are shifted somewhat higher, while the relatively namy
range of dispersion of diurnal temperatures remains the same.

The differences, however, are so small that we can justly conelude that in the
summer the presence of susliks played a negligible role in the temperature reyms
of the nests studied, only balancing the diurnal temperature fluctuation.

To complete the characteristics of the temperature regime in the pest it my
be said that in the first period (April—June) the temperature in its middie put
ranged from L4 to 17° C (539, of all recordings); 15%, of readings revealed ten.
peratures below 10° C, while only 1%, of all nest temperatures read were above
20° C. In the warmest period (June—August) the most frequent interval of valus
recorded was 18—21° C (87% of readings); the nest temperature never droppe
below 16° C, while in 459%, of all readings it exceeded 20° C, In late summer (Augusi-
September) the most frequent interval was gbill 18—20° C (only 53%, of reading),
but 7%, of all data dropped below 16° C level, and only 29, were above 20° C. The
coolest was the end of the period studied (September—~November), when the mot
frequent interval was 7—8°C (379% of readings); below the 10° C level were 42Y)
of all readings and none exceeded 20° C.

Humidity regime

Basic characteristics of air humidity measured with a psychrometer could be
compared in @ similar way as those of temperature. In the case of humidify, howerer,
there is no direct connection between the relative humidity of the surface air
on one hand and the bottom and middle parts of the nest on the other, which them-
selves maintain high values due to accumulation of urine, faeces and decomposig
remnants of green food, The interrelationship may be defined by comparing the
humidity of the surface air layer and the upper part of the nest. (It stands to reasm,
however, that the humidity both of the surface air layer and the nest are under the
actual effects of precipitation.)

While the surface air layer revealed mean values 85, 87, 79 and 769 rH {wth
extreme values varying 38, 27, 16 and 8 (!) %, on one hand and up to 1009 K
on the other), the middle and bottom parts of the nest where acoumulation of o
ganic waste was the greatest, almost always reached values close to air saturafion
(with water vapours) (see Fig. 2). Only the upper part of the nest area exhibitd
lower mean values of relative humidity 77, 87, 85, 83%) and a greater range of read
values (51, 65, 60, 50 — 1009, rH).

The submitted results illustrate the specificity of nest environment and its .
lations to the surface microclimate on one hand, and on the other indicate the he
terogeneity of microclimate inside the nest, where its parameters may significantly
change in centimeter distances. This fact iz of paramount importance for studes
on the ecology of nest parasites and in this respeot it has also fully supported ox
initial working hypothesis.
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Fig. 2. A graph of mean, maximum and minimum values of relative arr humidity read in the
period T—IV in a nest inhabited by a par of susliks, in & vacant nest and outside the neat.

A - inhabited nest, § cm above the bottom part of nest chamher; B — inhabited nest, the
middle of back wall; C — inhabited nest, & cmm below the upper part of nest chamber; D —
vacant nest, the middle of back wall; E — outside the nest, air layer 20 cm above the asoil
surface. '

SUMMARY

1) Basic elements of microclimate were measured in experimental nests of susiiks
and their changes were traced depending both on climatic fluetuations in the
environment and on activities of mammal inhabitants of the nest. Statistio
evaluation of microclimate recordings made it possible to determine the factors
governing the temperature and humidity regimes in the nest.

2} Under experimental conditions the main factors governing the temperature
regime in the nest proved to he the microclimate of the surface air layer and
localisation of the nest in s0il (depth, type of soil). Another factor — the presence
of susliks in the nest — asserted itself with little significance and only in balanc-
ing the diurnal temperature fluctuation.

3) The humidity regime in the nest, unlike the temperature regime, depends far
less on relative humidity of the surface air layer: the high values of air humidity
in the nest are maintained by the mammal inhabitant, primarily due to accumu-
lation of produced urine, faeces and decomposing remnants of green food. (It is
obvious, however, that the humidity of the surface air layer as well as the nest
are under actual effects of precipitation).

4) The results obtained illustrate the specificity of nest environment on one hand
and on the other indicate the heterogeneity of microclimate inside the nest,
where its parameters may significantly change in centimeter distances. This fact

" is of paramount importunce for studies on the ecology of nest parasites and was
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taken into account in our experiments when the methods used were heing
elaborated.
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COMMENTS UPON THE SEXUAL DIFFERENCES IN THE COMFORT BEHAVIOUR
OF THE PALLAS' CAT, OTOCOLOBUS MANUL

Ivan HERAN and Pavel PEJCHA

Received April 19, 1978

Abstract: Sexual differences in the duration of the comfort hehaviour were
studied in six species of the Cat family In all the cases, the respective activities were
found to be longer in [emale specimens: the differences stated in the species explo-
red are equal to the ratic the values of which average from 1 :1.36 to 1 : 2.75 respec-
tively. The total extent of the comifort behaviour and its distribution within a 24-hour
activity show a very marked intraspecific fluctuation which occurs not only in
different amimals but also in the identical specimens if observed in various days.

INTRODUCTION

In his study on the behaviour of the Pallas’ cat, Ofocolobus maenul (Pallas,
1776), one of the authors has stated very marked sexual differences in the
extent of eomfort activities in respective individuals (H e r a1, 1967). The diffe-
rences between the male and the female were rather high during all the period
of observation having been represented by the ratio 1:2.8 on the average.
However, only two specimens {one male and one female)) have been explored
at that time; hence it isn't quite clear whether and to what an extent the re-
spective results were influenced by the individual peculiarities of the animals
in question and, therefore, whether these relations can be generalized. The
problem seems to be considerably intersting because of the fact that no parti-
cular data of this kind are practically known to the authors from the recent
literature. Of course, there exist certain data following from the reviews of the
24-hour rhythms of activity in some species (Haas 1958, Orlikova 1972).
However, they bear prevalently upon so-called big cats where the duration of
a comfort behaviour is very restricted (it represents no more than 1.5 per cent
of the total activity in average) and where, therefore, also litile inaccuracies
of measuring can be the cause of a serious misrepresentation of resulting rela-
tions. On the other hand, sexual differences are already well known in mam-
mals as far as various ways of the behaviour are concerned (Leyvhausen
1956, Dathe 1964, Altmann 1965, Krimer 1969 etc).

That is why new investigations have been made in 19771879 by the latter
of the authors with the aim to certify the foregoing results obtained in the
Pallas’ cat and to find out whether such sexual differences oceur also in the
other activities and in other species of Felidae (Pejcha 1979). The data con-
cerning the comfort behaviour are evaluated in the present paper,

Acknowledgements: The authors would like to express their best thanks
to Assist. Prof. Dr. £ Veselovsky, C.Sc. for his kindly enabling them to work in the

Prague Zoo; the authors’ thanks are due to the zoologists and game keepers of the
Zoo for their kind assistance as well.

MATERIAL AND METHODS

The present study is based on the material collected by the authors in the Prague
Zoo during 1965—1066 and 1977—1879 respectively. Regarding the aims of this work
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six species have been selected in which it was possible to observe both the sexes
simultaneously; namely the Pallas’ cat, Otocolobus manul (Pallas, 1776); the Serval
cat, Leptailurus serval (Schreber, 1776); the Ocelot, Leopardus pardaliz (Linné, 1758);
{he Cougar, Puma concolor (Linné 1771); the Clouded leopard, Neofelis nebulosa
(Griffith, 1821); and the Snow leopard, Uncie uncia (Schreber, 1775) respectively. The
observations have been made mostly from 6. p. m. till 6 p. m. (24-hour perieds) and
from 6 a. m. till 6 p. m. (12-hour periods) continuocusly; others {shorter than 12-hour
period) have been made only exceptionally for obtaining the supplementary data. The
respective numbers are given Tab. 1.

RESULTS
A Total extent of comfort behaviour

The actual duration of the comlort behaviour is rather high in most of the
species explored (Fig. 1). It varies belween 3.3 and 9.5 minutes per hour (that

g3 *A =8 4+c Jo QQ °A =8 sc [b

Pallas Cat @@ Sergol Cot @@
A A

0

-

™ o T T rr T
8 12 8

Fig. 1: Average extent of comfort activity in species explored. Hours of day ~ hori-
zontal scale, extent of comfort activity (in minutes) — vertical scale. Explanation:
A — extent of c.a. 1n respective hours, B — average extent ol c.a. in respective period,
C — average extent of ec.a, at might (6 pm. till & am. dotted sector) and daytime
{6 am. till 6 p.m., opened sector), D) - average extent of c.a. within 24-hour period.

21



Tah. 2. Extent of comfort activity within 24-hour period
(in per eent of total activity)

Bpecies Pallas’ Serval Ocelot Cougar Clouded Snow
Cat QOat Leopard  Leopard
number
of observations 4 3 3 G 2 3
mean 33 8.3 11.3 6.5 3.6 3.7 7.3
mean 9 14.4 25.5 11.1 6.9 7.0 0.9
mean total 11.3 18.4 8.8 5.2 8.3 8.6
variation $.2—13.8 9.65—283 7T4-—-111 40-635 4957 7204

means 5.5 to 15.8 per cent of the tolal activity) in the Pallas” cat; in the ofhr
gpecies, this variability ranges from 3.1 to 11.0 minutes per hour which repe-
sents 5.2 to 18.4 per cent of their total activity. Species can be separated i
three well distinguishable groups viz the Pallas’ eat and the Serval cat wik
values over 10 per cent of the tofal activity (11.6 and 18.4 per cent in avers,
the Qcelot and the Snow leopard (8.8 and 8.6 per cenl) and, finally, the Cougr
and the Clouded leopard with the shoriest extent of the comfort behavr
(5.2 and 5.3 per cent of the total activity).

However, the data given above are only the average ones; in fact, the resp:
tive values fluctuate in very wide limits as shown already in the Pallas w
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Fig, 2: Pallas’ Cat: variability in distribution of comfort activities within 24-how
pericd (horizontal scale), expressed in per cent of l-hour mean (vertical scas
Explanation: a — mean of all observations, b—e — individual observations (d—e=
observations of identical individuals), f — exten{ of variation,
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where the shortest comfort activity and the longest one can be expressed by
the ratio given as 1 to 3. Practically the same ratio oceurs also in the Serval
cat in which the average duration of the comfort behaviour ranges from 3.0 to
8.8 minutes per hour in the male and from 8.3 to 25.8 minutes per hour in
the female. However, in the other species this variability is not so high being
represented by the ratios 1 : 2 and almost 1 : 1 respectively.

i 02 03 0408 k1] b1 <11 B 4+
| | i N A A | | Lry..T 1.
prevaiently doy prevalently right
-| Paltes'Cat = =X {
Serval Cot b T S e — L 4
Ocelot Pl ot s m . TR
Couger = . e i
Clouded I
Leopard %
Snow —
Leopord -

F——— maoles | extent of variotion and

® meon of species o dbminles mean values

Fig. 3: Comfort behaviour, ratio night activity to daytime activity (numbers above,
logarithmic scale) in species explored.

The distribution of the comfort activities within a 24-hour period is not
uniform in the material explored. On the contrary, it seems to be very irregular
not only in each species and in each of the sexes but also in the respective
individuals; this being well illustrated by the f{act that, in the 24-hour period,
only very few hours are to be found in which the extent of the comfor: activity
is equal when various observations are compared with each other (Fig. 2).
In the Pallas’ cat, only one such hour (11-—12 p. m. in the males) can be found
as far as observations performed (4 times in males, 4 times in females) are
faken into account; similarly, only four hours can be found in the male and
two hours in the female specimen of this species when observations from
various days are compared with each other in the identical individuals (two
observations in each of them).

Tab. 3. Sexual differences in extent of comfort activity. ratio females to males

Species A B C A+t C
Palias’ Cat 2.02 2.13 1.31 1.82
Serval Cat 2.28 2.19 0.84 1.88
Oeelot 1.89 1.92 1.25 1.46
Cougar 1.92 1.25 1.47 1.70
Clouded Leopard 1,90 1.40 4.66 2.66
8now Leopard 1.37 1.72 130 1.34

(A) 24.hour observation
(B} 12-hour period (8 a.m, till 6 p.m.) of 24-hour observation {see A)
(C) 12-hour gbservation {8 a.m. till 6 p.m.)
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Accordingly to this expensive variability, only in two of the species explored
the maximum of the comfort activity falls clearly either into night hours
{the Snow leopard) or into daytime (the Ocelot); in all the other species the
respective values fluctuate very sizably (Fig. 3). The comfort behaviour of the
male Cougar No 2 where the ratio night activily to daytime activity varies in
extremely wide Iimits in various days (17 : 83 on the one hand, 79 : 21 on the
other) is one of the most expressive examples of this fluctuation,
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Fig. 4: Extent of comfort activity in females and males (ratic females to males, vertical
gcale} of species explored. Explanation: t — values of simultaneous observations,
b — mean of simultanecus observations, ¢ — mean of all observations, d — variation
of all observations; PC — Pallas’ Cati (Otocolobus manul), SC — Serval Cat (Leptai-
lurus serval), O — Ocelot (Leopardus pardalis), C — Cougar (Puma concolor), CL —
Clouded Leopard (Neofelis nebulosa), SL — Snow Leopard (Uncia uncia).

B. Sexual differences in comfort behaviour

As already stated above, the data for the present investigations were collec-
ted during 24-hour observations made in the male and the female specimen
simultaneously. Because of the fact some of the animals had been transferred
or changed before the respective observations were finished, an attempt was
made to evaluate also the results of 12-hour observations (from 6 a. m. till §
p. m.} and of nonsimultaneous observations of the respective specimens. Howe-
ver, such a combiantion showed to be very problematic in most cases because
of the very serious inadequacy of the respective results (see also Tab. 3).

As follows from Fig. 4, the extent of comfort activities is more or less mar-
kedly longer in the females in all species explored. This prevalence oceurs most
evidently in the Pallas’ cat where it is expressed by the ratio 1:2.75 as Tar
as the simultaneous cbservations are concerned. In the other species, ihis ratio
is not so high; it varies from 1:2.26 in the Serval cat to 1:1.36 in the Snow
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leopard. Analogous ratios are obtained, too, if also non-simultaneous observa-
tions are taken into account, with the exception of the Pallas’ cat where the
value of the female is markedly lower in this case (1 :1.67). The serious displa-
cement of the mean in the latter species is probably caused by the striking
differences between the actual extent of the comfort activity in the females
and, especially, in the males during various observations, and also by the fact
that the simultaneous observations cover the lowest of these values only.

Nevertheless, even if not so high as in the Pallas’ cat, the differences discus-
sed are real in all the species explored so thal they cannot be considered as
a matter of an agcidental fluctuation of the respective values only; on the
contrary, it seems they might be of a wider validity, This conclusion is con-
firmed by the fact that not a single of 25 simultaneous observations indicates
neither an inverse ratio nor equal values for the males and the females. Practi-
cally the same results follow also from the non-simultanecus observations whe-
re only in two species an isolated and unimportant predominance occurs on
the side of the males, Finally, also most results following frem the data which
can be found in the respective literature are in the line with the findings
menticned above, Especially in the Clouded leopard (Orlikova, 1 c) the
respective ratic is practically identical with the values found in the present
material (ratio 1:1.88; observaticns 6 times in the male, 6 times in the fe-
male). As far as data given by Haas {l. ¢.) are evaluated the resulting ratios,
too, are higher than 1 :1.00 in all comparable species (I :1.62 in the Cheetah,
1:4.50 in the Tiger). with the exception of the Lion where the extent of com-
fort behaviour is longer in males (1 :0.60); however, it was already said the
data in these species are to be accepted with a reservation only because of the
very short actual extent of respective activities.

Although this question is not connected with the purpose of the present
study, it would be interesting to stale of which activities the greater extent
of the comfort behaviour in females is compensated. As far as a sizable extent
of this behaviour in species explored is regarded, there are only two activities
which can be taken into consideration in this case, namely the rest and the
active movement (locomotion), In the Pallag’ cai, it is unambiguously sleep
and relaxation (==rest) where a very high temporal predominance can be
found in the males; this predominance being evident equally from the mean
values as well as from the individual simultaneous observations. The situation
in the other species follows from Tab. 4.

Tab. 4. Sexual cifferences in respective activities within 24-hour period (in minutes)

Species Comfort Bleep and  Locomo- Feeding Other
behaviour  relaxation tion hehaviour activities

NORIL — B9.1 +264.6 - 17i4 — 3.8 — 0.6

Palles’ Cat variation —350.3 4+ 185.0 —04.0
—133.0 +327.8 —219.5

Berval Cat —204.7 — B9.5 +271.7 —10.3 +2.8
Ocelot — B45.6 —-114.0 +184.5 — 5.8 4 0.8
Cougar — 48.0 4+ 22.2 + 25.7 — 1.0 4 1.1
Clouded Leopsard — 474 +164.5 —108.5 + 1.0 —0.7
Bnow Leopard — 38.5 + 15.8 4+ 27.5 — 5.5 +0.7
Total sample — 823 + 47.3 + 38.2 — 4.2 +0.9

— prevalence in females, + prevalence in males



SUMMARY

The aim of the present contributicn is to verifiy the existence of sexu
differences in the comfort behaviour in the Pallas’ cat and in some other g
cies of the Cat family.

The respective observations have been performed in the Prague Zooun
1965—1966 and 1977—1979 respectively. Following results were obtained:

Sexual differences in the comfort behaviour have been found in the Paly
cat as well as in all the other species explored. In the females, the durafm
of the comfort activity is more or less markedly longer than in the males; s
extent 15 expressed by the values ranging from 1:1.38 to 1:2.75 on the aw
rage.

The distribution of comfort activities in the 24-hour period as well as th
fotal extent of these activities fluctuate very sizably not only in differs
spectemens but also in the identical individuals if observed on various day
That is why it is 1mpossible to employ results of non-simultanecus obsern
tions or results of other than 24-hour observations for the aims ol stude
similar to this one.

Supplement: After submiiting the present paper for publication som
additional explorations have been made with the aim to find out fo what a
extent the authors’ conclusions can be generalized. Activities in four 24-har
periods have been registered 1n each of the four species of Felidae viz in the
2,2 Laon, Panthera leo {(Linne, 1758), 192 hours in total: in the 1,1 Leopar
Panthera pardus (Linng, 1758), 192 hours; in the 2,5 Cheetah, Acinonyx jubatu
{(Schreber, 1775). 408 hours' and in the 1,1 Geoffroy’s cat, Oncifelis geoffrop
(’Orbigny et Gervais, 1843), 192 hours. In all the species observed, the time
spent to the comfort activities was markedly longer in the females than in i
males the respective ratios being stated as 1:2.92 (1:179 10 1:9.73) in e
Lion; 1:1.20 (1 : 0.97 to 1 ;: 1.64) in the Leopard; 1:3.76 (1 : 1.06 to 1 :1021)n
the Cheetah; and 1 :1.80 (1 :1.13 to 1 :4.06) in the Geoffroy’s Cat. The respes-
tive resulfs complete thus the authors’ former findings and support their co-
clusions.
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RELATIONSHIP BETWEEN RESPIRATORY EATE AND DIAPAUSE INTENSITY
IN ADULTS OF TWO HETEROPTERAN SPECIES

Ive HODEK and Magdalena HODKOVA
Recerved June 22, 1979

Abstract: The generally assummed link between the termnation of adult dia-
pause and the sharp ihcrease in respitatory rate was being verified in two heteropte-
ran species, Pyrrhocoris apterus and Aelig acumingta. Diapausing females collected
oputdoors 1n September and October were exposed to laboratory hibernation at a mo-
derately warm temperature of 15" for about 1, 2, and 6 months. Afterwards the
fernales were transferred to 25°. The oxygen consumption was measured within few
hours after the transfer and the duration of ithe preoviposition period was recorded.
The diapause development resulted n gradual inerease in oxygen consumption and
gradual decrease 1n preoviposition period. Although the diapause termination was
evidenced by decrease in duration of the preoviposition period on the level found
in non-diapausing females there was no sharp increase 1n oxygen consumpiion. The
absence of the upward part of the U-shaped curve is supposed to be due to the
temperature of 15% preventing oviposition. The steep increase in metabolic rate is
supposed to be connected with the postdiapause onset of morphogenesis rather than
with the end of diapause itself,

INTRODUCTION

It has been generally supposed that ithe physiological state of diapause is
connected with a very low level of metabolism. This assumption is in concert
with recordings of oxygen consumplion which usually follow a U-shaped curve
(Boel, 18935, Schaefer, 1876 — embryonic diapause; Schneiderman
and Williams, 1953 — pupal diapause; Hansen and Harwood, 1968 —
larval diapause; Edelman, 1951, Davey, 1956, Fink, 1925, Tombes, 1964,
Shagov, 1869, Taylor et al. 19756 — adult diapause). The deecreasing part
coincides with the onset of diapause. The rising part of the curve has generally
been believed to be caused by the termination of diapause.

In contrast, the gradual decrcase in oviposition delay in activated females,
e, g. in Pyrrhocoris apterus (Hod ek, 1971), in Aelia acuminata (Hodek, 1875)
or in Chrysopa carnea (Honék and Hod ek, 1973) indicates that there is no
steep change in th® physiological state of the insects during hibernation. This
discrepancy is evidently caused by the fact that the steep increase in metabolic
rate is related rather to the onsel of morphogenesis than to the end of diapause.

We have attempted to find whether also the progress of diapause develop-
ment or physiogenesis (Andrewartha, 1952) is reflected by the increase in
respiratory rate. Our approach was based on the assumption that diapause
development and morphogenesis have different temperature prerequisites
{Andrewartha, 1952). The hibernating adults of P. epterus and A. gcumi-
rate were kept at constant moderate temperature which has been found to
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be suitable for diapause development (Hodek, 1978) but still prevents ovi-
position.

MATERIAL AND METHODS

Sampling

Diapausing adulis of P. apterus were collected in lime tree alleys in southern Be-
hemia near the village Vrchotovy Janovice ,Benedov district, on October 11, 1975 and
Mareh 31 — April 2, 1976. A. acuminata was collected in hibernation guarters on
forest clearings in Malé Karpaty hills northeast of Bratislava on September 8—12, 1975
Laboratory hibernation

Both species were kept at 15+1° C under 18 L :6 D and were provided with their
normal food and water (Hodek, 1968, Hodek and Honé&k, 1970).
Measturement of oxygen consumption

Oxygen consumption was measured within four hours after the transfer of females
to 25 C. We used the conventional technique with Warburg apparatus (Slama
1960). The oxygen consumplion of each female represents an average of three !5 hr
readings on the same day.
Activation

After recordings of oxygen consumption the females were reared with males in
isolated pairs at 25=1" C under 183 L :6 D and the onset of their oviposition was
checked daily.

RESULTS ’
Body weight

Body weight of both species did not change considerably during hibernation
{Tab. 1). In P. apterus there was a slight increase between December and April
In A, acuminata the body weight slighlly decreased from October to December
and it reached again the initial value in April.

Table 1. Weight of F. apterus and 4. ecuminale during hibernation

Date Weight (mg/specimen) Date Woight (mg/{specimen)
(X 4+ 8. 1) (x + 8. E)
A November 53—©§ 58.2 4+ 7.6 QOciober 27--29 42.8 4 5.0
B Docember 15—18 60.1 + 8.2 December 1013 37.9 + 6.0
Q April 68 66.1 4 8.5 April 1416 44.3 L 5.5
D March 32 —April 2 65.1 1 9.1

A, B, O: females hibernating in laboratory (15°)
I: females hibernating outdoors

Preoviposition period

Almost all females oviposited after transter from 15% to 25° Duration of
the preoviposition period gradually decreased between late October or early
November and April in both species studied {Fig. 1. 2). In February or April
a high proportion of females ovipesited after a delay which is characteristic
of non-diapausing females, The preoviposition period of females with conti-
nuous development at 23° is about 8 days in P. apterus (Hodek, 1968) and
T—10 days in A. acuminats (Hodek and Hon ék, 1970). Several exceptional
females oviposited slightly earlier which might indicate that some ovarian deve-
lopment occured before the transfer. This situation was observed in most
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females collected outdoors in late March and early April. Morphogenesis was
enabled due to the vernal increase of temperature in the field.

Oxygen consumption

Oxygen consumption increased in the course of the laboratory hibernation
at 15° in both species studied (Fig. 3). Similarly to the preoviposition period
the changes in oxygen consumption were gradual and did not indicate a steep

A0
F0
20

10

4o

Fig. 1: Oviposition delay in P. apterus after the fransfer from 15° to 25° at different
times during hibernation. — Ordinate: accumulated number of ovipositing females. —
Abscissa: days. — Dates of transfer: open circles — November 3—8; half solid circles
- December 15—18; triangles — February 18; solid circles — April 6-9.

increase usually found in the upward part of the U-shaped curve. The values
at the beginning of hibernation were lower in 4. acuminata but the increase
was steeper.

The females of P. apterus collected early in spring outdoors had higher re-
spiratory rate than the lemales taken at the same time from the laboratory
hibernation at 15° (Fig. 3).

Fig. 2: Qviposition delay in A. acuminatse afler the transfer from 15° to 25° at diffe-
rent times during hibernation. — Dates of iransfer: open circles — October 27-29;
half solid circles — December 10—13; (nangles — February 18; solid circles — April
14—16. For other explanations see Fig. 1.

29



AN SANRSCAS,

2 a3 a4 3 a 7 8 2 10

Fig, 3: Oxvgen consurnption in hibernating P, apterus and A. ecumingta. — Ordinate
A - ml 0, 107 specimen/hr, B — ml 05 10*/g/hr. — Abscissa: months. For exact dates
gee Tab. L. Open: A. ecuminate hibernating in laboratory (15°). Dotted: P. aplerus
hibernating in laboratory (157). Shaded: P. apterus hibernating ouldoors. Bars re
present = 5. E,

Fig. 4: Percentage frequency distribution of oxygen consumption in P. epterus and
A. geuminate during hibernation. — Ordinate: percentage of females, Abscissa: ml b
10%/specimen/hr, For explanations of symbols see Fig. 3. Letters indicate the dates
given in Tab. 1.

ML~ omll

20 30 40 S0 80 70 30 0 109 @60

il e

40 50 00 7O 80 B0 K0 10120

Fig. 5: Percentage frequency distribution. of oxygen consumpfion in P. apterits and
A. geuminate during hibernation. — Ordinate: percentage of females. Absecisa: ml U
10%/g/hr. For explanation of symbols see Fig. 3. Letters indicate the dates given in
Tab. 1.
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The frequency distribulion of the metabolic rate shows that the individual

values of the samples greatly overlap in both species (Fig. 4, 5). The variability
was higher in A. acuminata.

Correlation between preoviposition period
and oxygen consumption

There was no significant correlation between the length of the preoviposition
period and the oxygen consumption in individual females of various samples
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Fig. 6: Correlation between preoviposition period and oxygen consumption in P. apie-

rus. — Ordinate: ml 0, 10%/g/hr. — Abscissa: preoviposition period (days). For expla-
nations of symbols see Fig. 1.

but the decrease of preoviposition period in the whole population was well
correlated with the increase in oxygen consumption in both species (Fig. 6, 7).
The oxygen consumption of most females measured in late October or early
November was below 500 ul/g/hr and their preoviposition perind was longer
than 15 days. About half of females measured in mid-December had the oxygen
consumption above 500 ul/g/hr and the preoviposition period shorter than
15 days. Most females measured in early or mid-April had the oxygen con-
sumption above 500 ‘ulf'gg’hr and the preoviposition period shorter than 15 days.
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Fig. 7: Correlation between preoviposition period and oxygen consumption in A. ect-
minaia. For explanations see Figs. 2 and 6.
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DISCUSSION

The gradual shortening of the preoviposilion period indicates that the dia-
pause intensity decreases in the course of the laboratory hibernation. Prolon-
ged storage of the insects at constant moderate temperature of 15° is. however.
not favourable for mainiaining their high vitality, particularly in P. apterus
(Hodek, 1978). This may be seen in the oviposition delay of the April sample
of P. apterus (Fig. 1) and to a lesser extent in A. acuminete where only about
one third of the sample was negatively allected (Fig. 2).

We have found in the autum samples of P. apterus and A. acuminata the
low metabolic rate characteristic of diapause in other insects (Lees, 1955;
Keister and Buck, 1964, Pantyukhov, 1968 a, b; Tadmor and
Applebaum, 1971; Calabrese and Stoffolano, 1974). The gradual
inerease in the respiratory rate of insects kept at 15° was probably not linked
to ovarian maturation; ithe preoviposition period recorded after the transfer
to warm temperature of 25° — subsequently to the measurement of oxygen
consumption — was not shorter than in non-diapausing females. In very few
exceplional females the preoviposilion period was only slightly shorter. In
P. apterus the respiratory rate increased to the level found in castrated females
(S1dma, 1964) and neither in April did it reach the high level of normal
ovipositing females.

Some rise in oxygen consumption might be relafed to the increase of feeding
activity as indicated by a slight rise of the body weight in both species between
December and April {Table 1). The sieeper increase in oxygen consumption
in A, acuminata than in P. apterus was probably due to the activity of flight
muscles in the first species. In A. ecumingia the end of hibernation is associated
with migration from hibernation quarters to the field (Hodek, 1976) while
P. apterus has no functional flight muscles and stays at the same place during
the whole year (Hodelk, 1976). Neither of the two species studied had the
sharp metabolic increase which has generally been considered as the evidence
of the end of diapause, although the duration of the preoviposition period feli
to the level of non-diapausing females.

In conirast, the high meiabolic rate of some P. apterus females collected
outdoors in March and April was similar to the level found by S14dm a (1964)
in ovipositing females. Such females oviposil without any delay already in the
course of transport and give thus evidence that the ovarian maturation proceeds
outdoors due to sufficiently high temperatures in warm periods of March and
April. Accumulation of heat energy is facilitated by the prenounced sun-basking
behaviour (Honék and Srdamkov4, 1976).

It has been suggested that diapause may be caused by the lack of both the
activation and corpus allatum hormone (de Wilde and de Boer, 1961, 1969,
Sldma, 1964, Girardie and Granier, 1973, Hodkov4d, 1976, 1977).
Comparison of our data with those obtained by S14dma (1964) after various
surgieal treatments of P. apterus indicates that it is the activation hormone —
dependent respiration which is gradually activated at moderate temperature
while the c. allatum — or ovary — dependent respiration is activated by warm
temperature. Histological observations of the neurosecretory activity during
hibernation of various species fits this presumption (Highnam, 1958, Wigg-
lesworth, 1970, Girardie and Granier, 1973). It is, however, not
probable that the mechanism of diapause development is the same in stages
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with well developed brain and neurcendocrine system (particularly in adults)
as in the egg stage for which the Andrewartha’s (1952) definition of dia-
pause development was coined.

An attempt to discriminate between the increase in respiratory rate related
to the end of diapause and that related to the onset of morphogenesis was
made by Braune (1976) in Leptopterna dolobrate diapausing in the egg stage.
In this case the sharp increase in oxygen consumption started during exposure
of eggs to cold prior to the post-diapatse development and was supposed
to be caused by recovering the permeability of the egg-membrane to air. In
diapausing adults of Sitona cylindricolis the situation was, however, similar
to that in P. apterus and A. acumingte; although some rise in oxygen con-
sumption occurred before the insects were removed from cold the sharp increase
in respiratory rate was observed only after the insects were activated by warm
temperature (Davey, 1936). In diapausing adults of Ischnodemus sabuleti the
oxygen consumption increased as late as in the course of the main reproductive
season in summer {(Precht, 1963).

While ovary-independent respiration seems to be controlled by the activation
hormone of brain (514 m a, 1964), the ovarian development is assumed to be
regulated by both brain and corpus allalum (Engelmann, 1970). The lack
of correlation between oxygen consumption and preoviposition period in indivi-
dual females shown in the present paper indicates that the secretion of activa-
tion and c. allatum hormone need not be connected. Such a complex relationship
is plausible as the secretory activity of ¢. allaium depends on both activation
and inhibition by the brain (Hodkovd, 1976, Stay and Tobe, 1977).
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BEITRAG ZUR BIOMETRIE DER ERDKRUTE, BUFO BUFO
(AMPHIBIA, BUFONIDAE)

Marcela HODROVA
Eingegangen am 14. August 1979

Abstract: The paper deals with the biometrical characteristic of the Common
Toad, Bufo bufo (Linneaeus, 1758) from Bohemian and Moravian localities, In total,
17 proportion indexes are statistically evaluated and their variability is studied with
regard to the sex and the body lenglh. Besides, valuas of proportion indexes obtained
from the soft parts of the body in selected speciments are compared with the values
of analogous indexes of their skeleions, Coefflicients which enable transferring these
two groups of indexes into each other are also stated and the values of variation
coeflicients are discussed which deterruine the applicability of the respective inde-
xes for the aims of the biometrical characteristic,

EINLEITUNG
Aufgabe dieser Arbeit war es, die biomelrische Charakteristik der Erdkrite
— Bufo bufo (Linnaeus, 1758) — von bohmischen und mahrischen Fundorten

au ermitteln, die FErgebnisse mit den Angaben von Lac (1963) zu vergleichen,
eine eventuelle geographische Variabilitat zu bestimmen und die biometrische
Diagnose der Erdkréte [iir das Gebiet unserer Republik anzugeben. Es war
daher erforderlich, die Variabilitit der beniitzten Proportionsindexe zu bestim-
men, deren Verdnderlichkeit in Abhingigkeit von der Kérperlange und die
Unterschiede der Werte dieser Indexe zwischen Minnchen und Weibchen zu
ermitteln. Unter Beriicksichtigung, dass die Werte einiger Proportionsindexe
von der absoluten Kdrperlinge abhingig sind, wurde die Gréssenstruktur der
Population beim Fundort Celakovice ermittelt. Durch die an den Weichteilen
der Krite durchpefithrten Messungen kann man sich eine Vorstellung iiber
die Dimensionen des Skeletts machen. Die Kenntnis dieser Beziehungen wird
beim Vergleich mit fossilem Material vorteilhaft sein. Eine weilere Aufgabe
bestand darin, die an den Weichteilen des Kérpers ermittelten Proportions-
indexe mit den Indexen, die am Skeletl festgestellt wurden, zu vergleichen.

Ich bin Herrn Doz. RNDr. O. Qliva, CSe., fiir wertvolle Ratschlige und sliseitige
Hilfe bei der Durchfithrung dieser Arbeit sehr dankbar, Weiter méchte ich Herrn

RNDr, ing. Z. Kux, CSc,, fiir die gefillize Uberlassung des Materials von mihrischen
Lokalititen danlken.

MATERIAIL: UND METHODIK

Das TUntersuchungsmaterial besteht sus eigenen Fingen von geschlechtsreifen Erd-
krioten, die in den Jahren 1973 bis 1976 in den Kolken bei Celdkovice (Elhengebiet)
gesammelt wurden. Sie sin in den Sammlungen des Lehrstuhls fiir systematische
Zoologie deponiert. Es handelt sich um 112 Miinnchen und 33 Weibchen, Das entlie-
hene mahrische Material (141 Minnchen und 58 Weibchen) sttammt von folgenden
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Fundorten: Bila Voda, Kladruby, Nosislav, Tel¢, Vyikov, Zab&ice und Zidlechovis
Fur den osteologischen Teil der Arbeit fanden 15 M#nnchen und 15 Weibchen v
den Fundorten Celakovice und Zaskalska-Stausee Verwendung. Die Kriten wurdm
mit 4%-igem Formalin fixiert und in Athylalkohol Uberfihrt. Thre Preparation erfolg-
te nach den geldufigen Methoden. Sie wurden mutiels der Schublehre mut emer
Genaugkeit von 0,1 mm beim Skelett und 0,50 mm bei Weichteilen des Kérpers g-
messer.

Es wurden foigende Korperproporiionen gemessen (die auf das Skelett zuireffends
Merkmale werden mit denselben Anfangsbuchstaben bezeichnet):

L. — Korperlinge von der Schnauzenspitze bis zum vorderen Rand der Kloaken
offnung.

1. — Enffernung vom rostralen Rand des Inlermaxillare bis zum kaudalen Rand dis
Os cocygls in der medialen Ebene

L.c. — Lange des Kopfes von der Schnauzenspitze bis zum Ende des Einschnitis
zwischen dem Schadel und dem ersten Wirbel,

. ¢. — Entfernung vom rostralen Rand des Intermaxillare bis zum Foramen occipitale
magnum.,

Lt c. — Breite des Koples, zwischen den Mundwinkeln gemessen.

1t ¢. — Entfernung zwischen den maximal lateralen Punkien der Quadratojugalia.

D.r.o — Linge der Schnauze, Entfernung zwischen dem Vorderrand des Auges und
der Schnauzenspitze.

d.r. 0. Enifernung vom maximal rostralen Punkt der Augenhohle bis zum maximil
rostralen Punkt des Intermaxiliare i der mediale Ebene.

L. 0. — Die grisste horizontale Dimension des Auges.

1. 0. — Die grosste Lange der Augenhdhle.

Lt. p. — Die grosste Breife des Lades.

Sp. p. — Die kleinste Entfernung zwischen den Lidern.

L. t. — Der grisste Durchmesser des Trommelfells.

L. gl par — Die grisste Lange der Ohrdruse.

Lt gl par, — Die grijsste Breite der Ohrdruse.

I.h. — Lange vom Brachium, die an den zusammengelegten Glied zwischen der
dusseren Biegung des Schuiter- und Ellbogengelenkes gemessen wird.

1 h. — Entfernung: Caput humer: — Eminentia capitata.

L.ab. — Lange des Vorderarmes, die vom Einschnitt zwischen dem Vorderarm und
der Hinterhand bis zur Ausseren Beugung des Ellbogengelenkes an dem zusammen-
gelegten Glied gemessen wird.

1. ab. — Entfernung: Der Giptel vom Olecranon - Capitulum ulnzae,

M. - Autopodium, das von dem Einschnitt zwischen dem Vorderarm und der Hinter-
hand bis zum Ende des III. Fingers gemessen wird.

m.— Entfernung zwischen dem proximalen Rand des Os radiale und dem distalem
Rand des letzten Gliedes des III. Fingers.

F. — Lange des Schenkels, die Entfernung zwischen der Kloakendifnung und do
ausseren Beugung des Knies, an den zusammengelegten Gliedmassen gemessern.

f. — Entfernung: Caput femoris — Condylus medialis.

Cr. — Ldnge des Schienbeins, die Entiernung den dusseren Beugungen des Knis
und des Fersengelenkes, an den zusammengelegten Gliedmassen gemessen.

cr. — Entfernung: Condylus lateralis — Malleolus fibuiae.

P. — Lange der Fussohle, deren Lange am zusammengelegten Glied vom Fersen-
gelenk zu dem Ende des IV. Fingers gemessen wird.

t. — Die grosste Linge von Tarsus, die Entfernung: der proximale — der distalk
Punkt des Fibulare.

L. dig. 1V, — Lange des IV. Fingers, vom Ende des IV. Fingers bis zum inneren meta-
tarsalen Hdcker gemessen.

1. dig. IV. — Entfernung vom proximalen Rand Ossae metatarsi II + III bis zum dista
len Rand des letzten Gliedes des IV. Fingers.

D. p. — Linge des I. Fingers des Hintecfusses, vom distalen Ende des inneren metatar-
salen Hockers bis zum Tingerende gemessett.

C.int. — Lange der Basis des inneren metatarsalen Héckers. Die Werte der Korper-
proportionen L.extr.a und L. extr. p. (longitudo extremitatis anterior et posterior
ermittelte 1ch durch Zusammenzahlen der entsprechenden Teile.

Auns diesen empirisch gewonnenen Werten stellte ich folgende Proportionsindex:
fest: I./L. ¢, L. Cr, L./L. extr. a.,, L /Lt. ¢, I0L /L., extr. p., L.fL. ab,, Cr /L. dig. IV., F./Cr,
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L./L h, L.csL.gl par, Lt p/Sp.p, D.p./C.int, Lte/L.e, L.c/L.o, L.e/D.r o,
L. gl. par./It. gl. par., L.t/ L. o..

Die Auswertung der Proportionsindexe erfolgte auf Grund statistischer Werte, d. h.

des arithmetischen Mittels (x), der Standardabweichung (s), der Standardabweichung
des arithmetischen Mittels (s%} und des Variabilitéitskoeffizienten (v). n = Anzahl der
Einzelwesen,

Die Variabilitit zwischen den Populationen und der Geschlechtsdimorphismus der
einzelnen Indexe werden durch die CD Koeffizienten ausgewertet. Die durchschnitt-
lichen Werte der Indexe werden mittels des {-Test verglichen,
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Abb. 1. Grissenzusammensetzung der Population. L. = longitudo corporis, P = Anzahl
der Erdkriten.

ERGEBNISSE UND DISKUSSION

Die Gréssenzusammensetzung der Population (Abb. 1)

Im Friihling 1976 stllte ich K&rperfdngen von 600 geschlechisreifen Minnchen
und 300 Weibchen in den Kolken bei Celdkovice fest. Die Erdkréten sind in §
{Minnchen) und 8 (Weibchen) Grossenklassen aufgeteilt, deren Variationsbreiie
5 mm betragt. Die Kdérperlange der Mannchen schwankt im Intervall zwischen
52—79 mm, wobei die Grossenklasse 86—70 mm am hiufigsten vertreten ist;
diese enthilt 37,5 %) der untersuchten Minnchen, Die Weibchen sind grésser, die
hiufigste Grissenklasse (34 Y4 ist 76—80 mm, maximaler Wert 104 mm,

Auswertung der Proportionsindexe

Das Material mancher Fundorte ist gering, es wurde in folgende Komplexe
eingeteilt: Elbegebiet (Fundort Celdkovice), Nordmihren {(Fundort Bila Voda —
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- statistisch unbewertbare Probe) und Siidmihren, wo die iibrigen Fundorte sin.

begriffen sind, wobei die zahlreichen Proben der Minnchen von den Fund-
orten Nosislav, Tel¢ und Zidlochovice selbstindig bewertet wurden. Fir die
biomelirische Diagnose der Art wurden die konstantesten Indexe mit der klein-
sten Werten des Variationskoeffizienten ausgesucht. Dieser erreicht bei einzel-
nen Indexe die Werte 2,84—13,23. Die Indexe, deren Werte von der Korper-
linge abhingig sind, sind hiervon ausgeschlossen (L. L.c., Lt c/L.c, L./L. ab,
D. p./C.int, F./Cr). Mit dem Wachstum der Ké&rperlinge vergrissern sich ihre
Werte. Der Index L. gl. par./Lt, gl. par. sinkt mit Zunahme der Kérperiinge b
der Probe aus Celdkovice, steigt aber bei der sidméhrischen Probe im Gegen-
teil an. Die iibrigen weiter nicht angegebenen Indexe wurden in Anbetracht
der hohen Werte des Variationskoeffizienten ausgeschlossen.

L. Cr. {Tab. 1)

Die Variationsamplitude dieses Indexes liegt bei Minnchen im Intervall
zwischen 2,46—3,04 und bel Weibchen im Intervall zwischen 2,64--3,30, wobd
die Werte der arithmetischen Durchmesser 2,68—2.80 (Mannchen) und 2.83—2%
(Weibchen) betragen, Der CD} Koeffizient, durch den Unterschied zwischen
Minnchen und Weibchen ermittelt werden, erreicht hohe Werte — 1,26 ba
der Probe von Celdkovice und (0,96 bei der siidmihrischen Probe. Mit Zunahme
der Korperlange dndern sich die Werte dieses Indexes nicht. Die Variabilitit

Tah. 1, Statistische Cherakteristik vom Index L./Cr.

Muster Geschlecht n X 8x 8 v
Ueldkovien M 112 2,70 (,0086 0,0010 3,37
w 33 2,96 0,0200 0,1164 3,89
Bil4 Voda M 9 2,69 —_ - o
w 4 2,90 s -
Kladoruby M 13 2,64 = == %
w 7 2,86 . o s
Noasislav M 27 2,68 0,0193 0,1002 3,74
W 9 3,01 — . =
Piisnotica M 4 2,93 — - -~
w 2 3,00 = iz =
Talt M 25 2,80 0,0254 0,1270 4,54
w 15 2,93 - - e
Vybkov M b 2,67 — = =
w 4 2,90 = s -
Zabiice M 4 2,72 i = o
w 2 2,86 - — -
Zidlnshovice M 52 2,73 0,0156 0,1115 4,00
w 15 2,04 i = =
8idmahren M 132 2,7 0,0101 0,1166 4,29
w 54 2,93 0,0130 0,1011 3,45

1

unter den Populationen ist relativ klein (CD = 0,10—0.15), eine bedeutende Ab-
weichung im Vergleich zur Population von Celdkovice weisen nur Minnchen
des Fundortes Telé (CD = 0,46) auf. Dieser Index hat eine relativ schmale
Spannweite an Variabilitdt (v = 3.37—4.54) und ist deshalb fiir die taxonomi-
schen Vergleiche gut verwendbar.
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Tab, 2. Btatigtische Charakteristik vom Index L.(L. extr. a.

Muster Geschlecht n X S M

v
Celdkovice M 11 1,30 0,0056 0,0691 4,055
w 33 1,44 0,0104 0,0600 4,17
Bil4 Voda M 9 1,25 — - -
W 4 1,34 — — -
Kladoruby M 13 1,22 — = s
W 7 1,35 —_ — -
Noaalav M 27 1,25 06,0080 09,0414 3,31
W 9 1,43 - - -
Prisnotice M 4 1,28 - — i
w 2 138 - — —
Teld M 25 1,29 0,00983 0,0474 3,68
w 15 1,41 - - —_
Vyakov M 7 1,23 -— — -
W 4 1,33 - — —
Zabéice M 4 1,28 e - —_—
W 2 1,40 — - —_
Zidlochovice M 52 1,23 0,0067 0,0414 3,36
W 15 1,38 — = -
Sidmahren M 132 1,25 0,0042 0,0432 3,86
w 64 1,38 0,0078 0,06038 4. 40

L L extr. a. {Tab. 2)

Die arithmetischen Durchmesser dieses Indexes bei Minnchen betragen im
Intervall 1,23—1,30, der minimale Wert — 1,13, der maximale Wert 147 und
bei Weibchen im Intervall 1,38—1,44, der minimale Wert — 1,23, der maximale
Wert 1,65. Der Index ist nicht von der Korpergrisse abhingig, weist aber Ge-
schlechisunterschiede auf. Die Werte des Koeffizienten sind bel der stidm&hri-
schen Proben 1,23 und bei der Probe von Celdkovice 1,18. Weibchen haben
also relativ kirzere obere Gliedmassen. Beim Vergleich einzelner Populationen
ergibt sich der grusste Unterschied zwischen den Minnchen der Fundorte
Zidlochovice und Celakovice, CD) = 0,70. Die Spahne der Variabilitit dieses
Indexes ist relativ schmal (v = 3,31 —4,45). i

10L./L. extr. p. (Tab. 3)

Die arithmetischen Durchmesser der Werte dieses Indexes liegen hei Minn-
chen zwischen 7,08—7,51. Der kleinste festgestellte Wert ist 6,49, der minimale
Wert 8,17. Die Werte des Indexes bei Weibchen liegen im Intervall bei 6,74—8,73,
wobei die Durchmesser der statistisch bewertbaren Proben 7,90 und 7,94 sind.
Mit Zunahme der Korperlinge dndern sich die Werte dieses Indexes nicht we-
sentlich. Bei Minnchen der Probe von Celdkovice ist ein Aufstieg bemerkbar,
wo die Unterschiede der Durchmesser der Randgrissenklassen 3,129 des Wer-
tes der niedrigsten Klasse sind und bei Weibchen der stdmihrischen Probe,
deren Durchmesser bis in die Klasse 85,1—90,0 mm steigen, in den folgenden
Klassen aber sinken. Der sexuelle Dimorphismus ist im Falle dieses Indexes
signifikant. Der CD Koeffizient erreicht bei der Probe von Celikovice den Wert
1,29 und bel der siidmahrischen Probe 0.98, Weibchen haben also relativ kiir-
zere Gliedmassen als Minnchen.
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Tab. 3. Statistische Charakteristik vom Index 10 L.jL. extr. p.

Muster Geschlecht n % ax & v
Caldkovice M 112 7.15 0,0228 0,2425 3,39 .
w 33 7,94 0,0648 0,3722 4,69
Bilé Voda M 9 7,04 — — —
w 4 7,72 — - -
Kladoruby M 13 6,99 — = :
w 7 7,55 = = —
Kosislav M 27 7.08 1),0483 04,2511 3,55
w 9 8,24 - - -
Prisnotico M 4 5,32 - — —
w 2 7,84 — — —
Teld M 25 7,61 0.0765 0,3825 5,09
w 16 1,98 — - —
Vyikov M 7 6,96 — = —
w 4 7,54 s = —
Zabiice M 4 7,31 = — =
w 2 7,77 = @ ==
Zidlochovice M 52 7,19 0,0401 0,2892 4,05
w 15 8,02 — — —
Siidmiihren M 132 7,20 0,0292 0,3383 4,70
w 54 7,80 0,0439 0,3398 4,30

Cr./L. dig. IV. (Tab. 4

Die arithmetischen Durchmesser dieses Indexes von Mé&nnchen bilden ein
Intervall von 0,75—0.85, die minimalen Werte: Minnchen — 0,71, Weibchen —
0,72, die maximale Werte: Minnchen — 0,95, Weibchen — 1,02. Der Index ist
von der Korpergrisse unabhingig. Der CD Koeffizient, durch den der sexuelle
Dimorphismus festgestellt wurde, betridgt bei der siidmé#hrischen Probe — 0,82,
bei der Probe von Celakovice 0,90, d. h. dass sich der Unterschied dem ausge-

Tab. 4. Statistische Charakieristik vorn Index Cr.[L. dig. IV.

Muster @eschlecht n £ By 8 v
Qelakovice M 112 0,79 0,0031 0,0329 4,16
W 33 0,36 0,0078 0,0447 5,20
Bilé Voda M 9 0,79 g = —
W 4 0,85 = — =
Kladoruby M 13 6,81 — — -
w 7 0,85 - — —
Noaislav M 27 0,81 0,0074 0,0388 4,76
w 9 0,38 — et =
Piienotice M 4 0,582 -— - —
w 2 0,83 s - —
Teld M 25 0,85 0,0008 0,0481 5,17
w 15 0,89 — . .
Vyikav M 7 0,79 - - =
F W 4 0,87 — & -
Zabsice 1 4 0,30 - = s
W 2 0,87 — = —
Zidlochovice M 52 0,78 0,0049 0,0353 4,53
W 15 0,87 = i i
S8idmahren M 132 0,80 0,0039 0,0448 5,60
W 54 0,88 02,0088 0,0527 5,99
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Tab. 6. Statistische Charakteristik vom Index L.[Lt. c.

Muster Geachlecht n X sy B v
Jelékovico M 112 3,04 0,0121 0,1282 4,22
W a3 2,87 0,0226 0,1300 4,63
Bild Voda M 9 2,04 — — e
w 4 2.84 = - -
Kladoruby M 13 2,97 = = o
w 7 2,77 _ — —
Nosiglav M 27 3,08 0,0171 0,0889 2,89
w 9 2,04 = e s -4
Piianotice M 4 3,10 e - i
w 2 2,75 — — —
Teld M 25 3,11 0,0271 0,1356 4,36
w 15 2,88 — i i
Vyikov M i 3,06 s - 2z
w 4 2,86 — - —
%abéice M 4 3.09 - —_ —
w 2 2,72 - o o
Zidlochovice M 52 3,14 0,0179 ©,1290 4,11
w 15 2,01 = = 3
Bidmibren M 132 3,10 0,0104 0,1200 3,87
W 54 2,87 0,0174 0,1350 4,70

wihlten Bedeutungspiegel nahert. Beim Vergleich der Werte des Indexes ein-
zelner Proben tritt der grisste Unterschied zwischen Ménnchen von den Fun-
dorten Celakavice und Telé zutage (CD = 0,73). Die {ibrigen Unterschiede sin
wesentlich kleiner (CD = 0,13—0,28). Der Variationskoeffizient weist angesichts
der {ibrigen Indexe etwa einen mittleren Wert auf (v = 4,16—5.99).

L./1t. c. (Tab. 5)

Die Werte dieses Indexes bewegen sich bel Minnchen im Intervall von 2.71
bis 3,58 und bei Weibchen zwischen 2,62 —3,21. Die arithmetischen Durchmesser
der statistisch signifikanten Proben betragen bei Minnchen 3,04—3,14, bei Weib-
chen iibereinstimmend — 2,87, Wihrend des Wachstums des Korpers dndern
sich die Werte dieses Indexes nich wesentlich. Bei diesem Index bestehen be-
stimmte Unterschiede zwischen Minnchen und Weibchen, Der CD Kceffizient
der Probe von (Celakovice liegt bei 0,66 und der siidmihrischen bei 0,80. Die
Variabilitdt unter den Populationen ist mnicht gross. Der maximale Wert des
CD Koeffizienten ist 0,39 (zwischen Minnchen von den Fundorten Celakovice
und Zidloechovice). Der Variationskoeffizient erreicht einen Mittelwert von
2,89—4 53,

L. ¢ /L. o. (Tab. 6)

Die Variationsamplitude der Werle dieses Indexes bildet das Intervall 2,253
bis 3,19, der arithmetische Durchmesser der statistisch verwertbaren Proben be-
trigt 2,58—2,74. Der Index ist nicht von der Kiérperldnge abhidngig. Sexueller
Dimorphismus ist durch diesen Index nicht nachweisbar (CD = 0,45—0,57). Die
Unterschiede unter den untersuchten Proben sind nicht stark. Die grosste Ab-
weichung im Vergleich zur Probe von Celakovice weisen Ménnchen von dem
Fundort Nosislav auf (CD = 0,27). Der Index ist relativ konstant (v = 3,95 bis
3,86).
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Tab, 8. Statistische Charakteristilk vom Index L. o./L. o.

Muster Goachlecht n X ax a -
Celdkovice M 112 2,58 0,0129 20,1366 5,30
w 33 2,72 0,0187 0,1074 3,95
Bila Voda M o 2,68 2 = 22
w 4 2,86 = = =
Kladoruby M 13 2,b8 o — —
w 7 2,64 — — -
Nosislav M a7 2,85 0,0244 0,1267 4,78
w 9 2,79 o =2 =
PHanotice M 4 2,70 - — —
w 2 2,78 — — -
Tele M 25 2,60 0,0230 0,1151 4,43
w 15 2,7 = g =
Vyikov M 7 2,68 - - -
w 4 2,75 - - -
Zabtice M 4 2,12 o = 2
w 2 2.53 — — —_—
Zidlachovice M 52 2,58 0,0195 0,1406 5,45
w 15 2,82 — — —
Stdméhren M 132 2,61 0,0111 0,1286 4,03
w 54 2,74 0,0207 0,1805 5,86

Loc.D.r.o. (Tab. 7)

Pie durchschnittlichen Werte dieses Indexes liegen bei 2,43-—2,63 der mini-
male Wert bei 2,16, der maximale Wert bei 3,00. Wihrend des Koérperwachs-
tums dndern sich die Werte des Indexes nicht, Eine Abhingigkeit der Werte des
Indexes vom Geschlecht ist nicht zu beweisen. Der Wert des CD Koeffizienten
der Probe von Celakovice betrigt 0,52, der sidmihrischen Probe — 0,32 Die
Variabilitdt unter den Populationen ist relativ klein, die grésste Abweichung

Tab. 7. Statistische Charakteristik vom Index L. ¢.fD. r. 0.

Muster Goschlecht n x sx’ 8 v
Teldkavice M 112 2,68 0,0115 0,1213 4,74
w 33 2,43 0,0221 0,1270 5,22
Bila Voda M 9 2,48 — - -
w 4 2,456 — — —-
Kladoruby M 13 2,43 — — —
w ki 2,29 - - —
Nosislav M 27 2,48 0,0205 0,1086 4,30
w 9 2,44 — — -
Pfisnotice - M 4 2,62 — - —_
w 2 2,41 — - —_
Teld M 25 2,63 00,0333 0,1665 6,33
w 15 2,68 — - -
Vybkov M 7 2,54 — — -
W 4 2,52 - - —
Zabéice M 4 2,68 . - -
w 2 2,46 - — —
Zidlochovice M 52 2,62 0,0142 0,1022 3,90
w 15 2,64 - — —
Stidmihren M 132 2,57 0,0118 0,1363 5.31
W 54 2,48 0,0190 a,1475 5,96
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Tab. 8. Die Verhiltnisse der Kirperdunensionen, die von Weichteilen des Kérpers
und am Skelett ermittelt wurden

Verhilltnis X Variationsamplitude
L.:L 1,08 1,03—1,20
L.c.:le. 1,05 1,01—-1,12
Lt, o, : lt. o. 0,98 0,90 —1,04
D.r.o.:d.T. 0. 1,08 0,97—1,21
L.o.:l.o. 0,87 0,69—0,05
L. extr, a. : 1. extr. a. 0,97 0,89 —-1,04
L.h.:L h 0.89 0,75—1,02
L. ab. : 1. ab. 1,16 ¢,98—1,30
L. extr. p. : |. extr. p. 1,02 0,37—1,07
F.:f 1,05 0,94—1,15
Cr. : cr. 1,058 0,98—-1,11
L. dig. IV, : ). dig. IV. 1,04 0,92—-1,17

errcichen Minnchen von den Fundorten Celdkovice und Nosislav (CD = §,35).
Der Variationskoeffizient erreicht mittlere Werte von 3,90—86,33.

Die konstantierten Werte der Proportionsindexe wurden mit den Angaben
von Boulenger (1880, 1897), Fuhn (1960), Lac (1963, 1968), Kminiak
(1971), Terentjev—Cernov (1949) verglichen. Angesichts der Grbsse der
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Abb. 2. Vergleich der an den Weichteilen des Kdrpers gemessenen Masse mit den
Massen des Skeletts. Volle Linie — Masse an den Weichteilen des Kiorpers, schraffiert
— Masse am Skelett,

1. = L., 2. = L.c.il.e, 3. = Lt.c.ilf.c, 4. = L.exir.p.:l.extrp, 5. = F.if, 6. =
Cr.er., 7. = L.dig. IV.:l. dig. IV., 8 = L.extr.a.:.l. extr.a., 9. = L. h.:Lh, 10. = L.ab.:

:l.ab,, 11. = D.r.o.:d. 1.0, 12. = L.0.5l. 0.
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Tab. 9. Statistische Charaktoristik von Indsxen,
die von Weichteilen des Kiorpers gewonnen wurden

Index ® re Varistionsamplitude 5 v
L.[L. e. 3,72 0,0261 3.47-4,10 0,1428 3,84
L./Cr. 2,91 0,0394 2,45—3.31 0,2159 T7.42
L./L. extr. a. 1,29 0,0176 1,14—1,49 0,0964 747
L./Lt. c. 3,01 0,0313 2,61 —3,42 0,1714 b,69
10%. /L. extr, p. 764 09,1069 6,53 —8,87 0,5858 7.6
L.{L. ab. 3,78 0,0572 3,284,356 0.3132 8,23
Lt. ¢.fL. c. 1,24 0,0099 1,14—1.37 0,0542 4,37
L. ¢./L. o, 2,68 0,0369 2,43 —3.20 04,2020 7,84
L.c/D. 1. 0. 2,58 0,0240 2,35 2,87 0,1314 5,08
Cr. /L. dig. IV. 0,80 0,0083 (,72—0,88 0,0454 6,67
F./Cr. 1,07 0,0132 0,91—-1,19 0,0721 6,74
L./L. h, 3,60 0,0072 2,83 —2.60 0,5322 14,73

studierten Proben ist es moglich, den statistischen Vergleich mit den Angaba
van L 4c (1963), der 25 Miannchen von sloakischen Fundorten mass, durchze-
fuhren, Bei keinem Proportionsindex ist der Unterschied bewiesen. Der (D-
Koeffizient erreicht im Maximum den Wert 0,93 (Index 10L./L. extr. p.}. De
Proben der Erdkréten aus dem Gebiet unserer Republik sind biometrisch he
mogen. Sie gehoren zur Unterart B. b. bufo (Linnaeus, 1758), die ganr Eurom
ausser der Pyrenden—, Apenninen-——, und Balkanhalbinsel, in der UdSSR den
Raum bis zum Baikalsee besiedelt. Weitere Unterarten wurden auf Grund der
Form und Farbe der Hocker aul dem Riicken, ihrer Verieilung des Korpers
sowie der Ohrdriissen beschrieben. Biometrische Angaben, die einzelne Unter-
arten charakterisieren (ausser der Kérperlinge), {ehlen. Aus dem Vergleich dx
Werte der Proportionsindexe von unseren Erdkroten mit den Angaben v
Boulenger (1880, 1897), der einige Individuen mass. die zu Unterarten B. b
asiaticus, B. b. spinosus, B. b. jeponicus, B. b. gargarizans und B. b. gradesici
gehdren, scheint hervorzugehen, dass Unferschieden in den biometrischen
Diagnosen der einzelnen Unterarten existieren. Diese Frage kann jedoch erg
nach Bearbeitung statistisch signifikanter Proben exakt beantwortet werden,

Die Tabelle 8 gibt das Verhiliniss der Kérperdimensionen, welche von den
Weichieilen des Korpers gewonnen wurden, und den enfsprechenden Dimengi

Tab. 10. Statistische Charakteristik von Indexen,
die am Skelett gowonnen wurden

Index X ) Variationsamplitude 8 v
L{l e. 3,60 0,0211 3.83—-3,78 0,1156 3,21
1/er. 2,84 00,0299 2,66—3.06 0,1640 8,17
L.J1. extr. a. 1,16 0,0131 1,04 —1,20 0,0707 6,08
1Lt e. 2,72 0,0256 2,47 2,88 0,1021 3,75
10L /4, extr. p. 7,15 0,0837 6,30—-7,81 0,4584 6,41
L1, ab. 4.05 0,0673 3,60—4,63 0,3687 9,10
it. e.]l. e, 1.32 0,008N 1,21 —1,40 0,0404 3,74
1 el o. it 90,0128 2,10-2,35 08,0700 3,17
1 ejd.r. o. 2,85 0,0271 2,41--2 98 0,1454 5,60
er.il, dig. IV, 4,18 0.0088 0,720,538 01,0469 6,01
f.ler. 1,07 00046 1,02—1,13 0,0253 32,38
L1, h. 2,94 0.0422 2,67—3,25 0,2271 7,92
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nen auf dem Skelett an (Abb. 2). Das Verhiltnis L.:1, vergréssert sich mit
Zunahme der Kérperlange. Die hdchsten Werte weisen Weibchen der gréssten
Grissenklassen auf. Ahnlich vergréssert sich auch das Verhdltnis L, ab.:l. ab.
Bei Minnchen betrdgt es 1,11 {0,98—1,20) ,bei Weibchen 1.21 {1,17—1,30). Die-
ser Unterschied ist wahrscheinlich durch die grésseren absoluten Korperlingen
der Weimbchen bedingt.

Angesichts dieser Verhaltnisse unterscheiden sich die entsprechenden Pro-
portionsindexe voneinander (Tab. 8, 10). Bei den Indexen: F./Cr. — f./er., L./Cr.
—lfer,, Cr/L. dig. IV. — cr,l. dig. IV, L. cyD.r.o. — ) ¢/d. r. o waren keine
Unterschiede zu {inden, In diesen Fillen dndern sich immer beide Dimensionen
auf dem Skelett proportionell im Vergleich zu den Dimensionen auf den Weich-
teilen des Korpers.

Die arithmetischen Durchschnitte der ibrigen einander entsprechenden Di-
mengionen dndern sich. Aus den Werten des t-Tesltes geht hervor, dass die
Differenzen signifikant sind. Die Variationskurven der Indexe decken sich, was
die Werte des CD-Koeflfizienten beweisen. Eine Ausnahme bildet Index L. e./L. 0.
—1l. ¢/l o. (CD = 1,28). wass durch wesentlich gréssere Werte der Dimensionen
der Augenhbthlenlinge im Vergleich zur Linge des Auges bedingt ist.

Die Indexe auf dem Skelett haben niedrigere Werte der Variationskoeffizien-
ten {ausser den Indexen 1./l ab., L c/d. r. 0.} und sind demnach fiir eine diagnos-
tische Charakteristik geeigneter,

ZUSAMMENFASSUNG

Es wurde eine biometrische Analyse von 268 geschlechtsreifen Minnchen und
106 Weibchen der Erdkrite, Bufe bufo (Linnaeus, 1758) von béhmischen und
mihrischen Fundorten vorgenommen.

1. Biometrische Diagnose:

Die Linge des Schiebeines ist in der Kérperlinge 2,37~3,18 mal (Minn-
chen), 2,61—3,31 mal (Weibchen) enthalten. Die vordere Extrimitat ist 1,11—1,48
mal (Mannchen) und 1,20—1,82 (Weibchen) mal in der Kdarperidnge enthalten.
Bei der hinteren Extrimitit ist dieses Verhiltnis: 061—0,87 (Minnchen),
0,68—0,91 (Weibchen). Die Liange des Schienbeines ist in der Linge des IV.
Fingers 0,67 1,00 mal (Minnchen) und 0,72—1,04 mal (Weibchen) enthalten.
Das Verhiltnis der Kirperlinge zu der Kopfbreite ist: 2,66—3,53 (Mannchen),
2.46—3,28 {Weibchen). Die linge des Auges ist 2,16—3,22 mal in der Kopflinge
enthalten. Die Linge der Schnauze ist in der Kopflinge 2,04—3,03 mal ent-
halten. Die hier angegebenen Werte sind minimale und maximale Werte der
Ausdriicke (x = 3s) der statistisch verweribaren Proben,

2. Beim Fundort Celdkoviee wurde die Grissenzusammensetzung der Popu-
lation festgestellt. Die Kérperlinge der geschlechtsreifen Minnchen schwankt
zwischen 62—79 mm, die am hiufigsten vertreiene Klasse liegt bei 86—70 mm.
Die Weibchen messen §7—104 mm. am hiufigsten in der Klasse 76—80 mm.

3. Die Werte folgender Indexe &ndern sich in Abhéngigkeit von der Korper-
lange: L./L.c., Lt. c./L. ¢, L./L. ab.,, F./Cr., L. gl. par./Lt. gl. par.

4. Sexueller Dimorphismus: Weibchen haben relativ kiirzere Gliedmassen.
Den grissten Anteil an diesem Unterschied weisen die Verhilinisse des Vor-
derarms, des Schienbeines und der Lange des IV. Fingers aul. Unterschiede
gibt es auch in der relativen Kopfbreite (grisser beli Weibchen).
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5. Die geographische Variabilitit wurde durch Vergleich der Proportion-
indexe der Erdkréten von Celdkovice mil Erdkréten von den Fundorten Zidle
chovice, Tel¢, Nosislav, und mit der Sammelprobe aus Stidmihren ermittel.
Unterschiede wurden mit Hille der CD Koeifizienten ausgewertet, Unter de
untersuchten Populationen gibt es keinen nachweisbaren Unterschied. Mit der
gleichen Methode wurden Proportionsindexe der Erdkréten der Probe v
Celédkovice mit Indexen der Proben aus slowakischen Fundorten (Lac, 19
verglichen. Nach diesem Vergleich ergibt sich kein Unterschied.

6. Am Beispiel von 30 Erdkrélen wurden die Werte der Kdérpermasse va-
glichen, die an den Weichteilen des Korpers und den entsprechenden Massen
am Skeletl gewonnen wurden. Aus diesem Vergleich geht die kleinere Vama
bilit§t der Proportionsindexe auf dem Skelett und somit ihre giinstigere Ver
wendung fir die biometrische Charakteristik hervor.
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Zoologische Abteilung des Westbthmischen Museums Plzef

ANALYSE DER POPULATION VON CLETHRIONOMYS GLAREOIUS
{(MAMMALIA: RODENTIA) IM OTAVA-TAL IN SUMAVA (BOHMERWALD)

Ludék HURKA
Eingegangen am 7. Juni 1979

Abstract: On the basis of 455 samples of Clethrionomys glareolus Schreber,
1780 gained by catching during 12 years the analysis of the population of this species
from the Otava River valley territory in the Sumava mountains has been given.
The criterion for the analysis and valuation of the population is classifving various
samples in age categories, at which the weight, the lenght of the body, the condylo-
basal lenght of the skull, the sexual activity and season dynamics are followed.

Various factors influencing the age structure of the population during each month
are demonstrated grafically.

EINLEITUNG

Uber die Biologie der Rételmaus, eines der hiufigsten Nagetiere in Wald-
bestinden, wurden bei uns mehrere Arbeiten veriffentlicht (Z e j d a 1980, 1968,
1972 v a., Rodl 1973, 1974, Ligad¢ 1974 und mehrere andere Verfasser).
In Uberwiegender Mehrzahl behandeln sie aber das Material aus den Ostlichen
Teilen der CSSR, aus Mihren oder aus der Slowakei. Auf dem Gebiet Béhmens
wurde eine Analyse der Population von Clethrionomys glareolus {weiter nur
Cl. gl.) nur in der Arbeit von Zejda, Klima 1958 durchgefiihrt, die das
Naturschutzgebiet Boubin im Sumava betrifft. Ausserdem werden einige
Exemplare von Cl. gl. aus BShmen in einer weiteren Arbeit von Zejda
1961 erwihnt, die sich mit der Alterszusammensetzung der Populationen von
CL gl. in der CSSR befasst.

Bei der Grunddurchforschung der Fauna der Kleinsiuger im Ctava-Tal in
Sumava wurde ein ziemlich reiches Material von CI. gl. erbeutet. In der vor-
liegenden Arbeit wird zum Zwecke der Erginzung der Kenntnisse {tber die
Biologie von Cl. gl. auf dem Gebiet der CSSR eine Analyse dieses Materials
aus dem siidwestlichen Teil der CSR vorgenommen,

MATERIAL UND METHODIK

In Abschnitt des Flusstales von Otava, der ungefihr durch die Gemeinden
Rejétein — Dlouha Ves (Kreis Klatovy, Abb. 1) begrentzt ist, wurden 1967—1978
455 Exemplare von Ci. gl. erbeutet. Als Vorteil dieses Materials betrachte ich den
Umstand, dass es zwar durch mehr oder weniger zufdlligen Abfang zum Zwecke
des faunistischen Durchforschung gewonnen wurde, dass aber daber aus jedem
Kalendarmonat eine ausreichende Menge sichergestellt worden ist, und dass der
Abfang ununterbrochen 12 Jahre andauerte, Dadurch wurden zweifellos die etwa
moghichen, durch abiotische Faktoren und andere Gkologische Bedingungen verur-
sachten Anderungen kompensiert, die an Proben, welche nur in emnigen wenigen
Jahren gewonnen wurden, zum Vorschein freten konnen.
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Bei der erwihnten faunistischen Durchforschung der Kleinséiuger im genannten
Gebiet, wurden zu ihren Abfang aussliesslich Klappfallen mittlerer Grdsse und als
Koder Obst, Gemiise, Fleischstiicke und angebrautener Doch verwendet. Die Fallen
wurden in Linien nach biologischer Art gelegt. Alle gefangenen Rételmiuse wurden
nach Abnahme aller notwendigen Kbérper- und Schiédelmasse und nach der Be
rechnung der Indexe nach Wettstein und Zimmermann (Zejda, Klima
1958) in zustindige Alterskategorien nach der (Grosse des M; Wurzels eingereiht

Abb. 1. Abfangsgebiet von Clethrionomys glareolus in Sumava.

{(Zejda 1960). Dreidimensionale Belege (Schidel, Bilge und ausgerissene M; Ziihne
bwerden in der zoologischen Abteilung des Westbtéhmischen Museums in Plzefi auf-
ewahrt,

BESCHREIBUNG DES GEBIETES

Das durchforschte Gebiet wurde vom geohotanischen Standpunkt von Sofren
et St&pAan 1971 beschrieben, die die natiirlichen Pflanzenbestinde auf den Ablage-
rungen der oberen Otava vom Zusammenfluss der Vydra und Kfemelna bis ar
Ortschaft Annin studierten. Nach der von ihnen vorgenommenen geobotanischen
Rekonstruktionen gehdrt das ganze Tal in diesem Abschnitt in den Verband Eu-
-Fagion und die Flussflur selbst zu den Auen des Verbandes Alno-Padion. Gegen-
wartig ist die Flur mit Wiesen und Erlenbestinden bedeckt und die natfirliche
Klimax-Einheit des ganzen Tales, die krautreichen Buchenbestinde, sind den ange-
pflanzten Fichten gewichen, die mit Inselchen der Reliktkiefern durchsetzt sind,

Seehthe des Gebiets schwankt zwischen 500 und 700 m, sein Klima hat nach den
obengenanntenn Autoren emen ausgeprdgt ozeanischen Charakter. Die Tempersir
betragt im Jahresdurchschnitt - 5°C bis 4 6°C, in der Vegetationsperiode 113-
13 °C. Die Niederschlagsmenge wird im Jahresdurchschnitt mit 700 mm, in der Vege-
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Abb. 2. Verlauf der Saisonaktivitit von Clethrionomys glarealus in einzelnen Mo-
naten. A — Gesamtmaterial, B — Minnchen und Weibchen.

tationsperiode mit 450—500 mm angegeben. Mesoklima des Tales wird noch durch
Wirmeinversionen charakterisiert.

Schneedecke in durchschnittlicher Hohe 75~100 cm liegt hier ungefihr 4 Monate
{Lesnicky a myslivecky atlas, Praha 1955). Miky3ka et cons 1968 haben dieses
Gebiet klimatisch in den sehr feuchten Berglandbezirk eingereiht.

DIE ERGEBENISSE DES ABFANGS

Auf dem faunistisch erfoschten Gebiet im Otava-Tal zwischen Rejitein und
Dilouhd Ves wurden 17 Arten von 12 Gattungen der Ordnungen Insectivora
und Rodentia festgestellt (Hirka et Bozdéchova 1972, Hurka 1979),
von denen Réteimaus als eindeutig dominante Art bezeichnet werden kann.
Aus der Gesamtmenge von 1702 abgefangenen Kleinsiuger betriigt die Zahl
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der Rotelmiuse 26,7 % (435 Ex), an zweiter Stelle war mit 18,9 %, (321 ix)
Sorex araneus. Freguenzmissig wurde Cl. gl. in 96 %, der Abfinge festgestellt

Wenn wir die Saisondynamik von Cl gl. verfolgen, kdnnen wir drei Grada-
tionshhepunkte der Aktivitit und relativen Abundanz feststellen, und awar
April (sexuelle Aktivitit), Juni (Jungen aus ersten Wiirfen) und Oktober
(Jungen aus weiteren Wiirfen, kérperliches und sexuelles Heranreifen der

——— L Altersgruppe
% 1l Altersgruppe
-=——-= L. Altersgruppe
100 === = IV. Altersgruppe
90 — ¥ Altersgruppe

Abb. 2. Saisonakitivitdt der Alterskategorien der Populationsproben im Verlauf en-
zelner Monate.

ersten; Abb. 2A), Der Verlauf der Saisonaktivitdt der Midnnchen und Weibchen
in einzelnen Monaten (Abb. 2B) entspricht dem Fruhjahrsaspekt der Ver-
mehrung, voller Entwicklung der Populaiion in Juli und der Aktivitat de
sexuell und korperlich heranreifenden Jungen gegen Jahresende, Das Gesamt-
verhaltnis der Geschlechier war ungefahr 1 :1 (231 Minnchen, 224 Weibchen).

Die Alterstruktur der Populationgprobe ist aus der Abb. 3 ersichtlich, der
Verlauf des Uberwachsens einzelner Alterskategorien und der Anteil einzelner
Alterskategorien an der Zusammensetzung der Population in jeweiligen Mo-
naten aus der Abb. 4 (sg. Alterspyramiden) zu entnehmen.

Die Angehorigen der 1. Allersgruppe ubergehen allmahlich in II. Alters
kategorie geit Juli. Die II. Kategorie weist vom Juli bis November eine masg
ansteigende Tendenz auf. Individuen der genannten zwei Kategorien ubes
gehen alle nach 7 bis 8 Monaten in die III. Altersgruppe mit Gipfel im Januar
{(nach 8—9 Monaten des Lebensy, Nach 11 Monaten seit Geburt bildet den
Grundstock der Population (76 %) die IV. Alterskategorie, die im Mirz gra-
diert. Im April werden 619% der Population durch die V. Alterskategone
gebildet, die im Mai den Héhenpunkt erreicht. Vom Juni an stirbt diese
Altersgruppe allmihlich aus (z. B. im September gab es § Ex, von dem 50
det Uber 15-monatigen Individuen; im Oktober 4 Ex., von dem 75 %, “iiber
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Altersgruppen

X -
n :

i

Dezember Februar

Abh. 4. Antei1l der Alterskategorien an der Zusammensetzung der Populationsproben
tn emnzelnen Monaten.

alterter” Individuen und im November nur ein “{iberaltertes* Exemplar). Aus
der Gesamtizahl der Angehérigen der Population wurden 4,17%; der {iber
15 Monate alten Exemplare gewonnen (méssig iiberwogen die Midnnchen —
4,38, Weibchen 49%%). Das dlteste im Otava-Tal angetroffene Exemplar von
Cl. gl. war ebenfalls ein Ménnchen mit M; Wurzellinge von 2,80 mm; sein
Alter betrug daher 21 Monate. Durchschnittsalter der Angehdérigen der V.
Altersgruppe war 14,6 Monate.

In der Abb. 5 wurden Exemplare der V. Altersgruppe in 3 Subkategorien
emngeteilt — mit My Wurzeln = 1,51 — 2,00, also 15 Monale alte, mit My
Wurzeln = 2,01 — 2,45 mm, also 16—18 Monate alte und mit M; Wurzeln =
= 246 his 2.90 mm, also 19—21 Monate alte.

Nach der Entwicklung einzelner Alterskategorien und ihrem Anteil an der
Populationsbildung (Abb. 3 und 4) und nach der Alterspyramide (Abb. 5)
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kénnen wir die Population von Cl. gl. im Otava-Tal zwischen Rejitein ud
Dlouha Ves gls Population mit kieiner Anzahl der Jungen bezeichnen. Es igt
also eine alte Population (O dum 1977).

Bei der Analyse der Population wurden noch Koérperlingen (LC), condyle
-basale Lingen des Schidels (LCb), Gewicht, Verhiltnis der Kirperlinge mr
Sehwanziange (Index nach Wettistein) und der Schwanzlinge zur Kérper-
linge {Index nach Zimmermann) in einzelnen Altersgruppen verfolgt

Adtersgruppe

L TR

| |
f
|
!
|
I
|

-

-

r‘w"’\

1 T T

B 1 v BN B %

FoB

Abh. 5. Alterspyramide der Population von Clethrionomys glareolus im Otava-Tal

Korperlinge und Gewicht einzelner Exemplare nmach Monaten (Tabelle |
und 2) werden durch Uberwachsen aus einer in die andere Alterskategoie
beeinflusst. Man kahn daher diese Werte zum Zweck der Einreihung einzelner
Exemplare von CL gl. in zutreffende Alterskategorien nur orientierungsrmissy
verwenden. Durchschnittliche Kodrperlingen und Gewicht weisen in einzelen
Alterskategorien statistisch nachweisbare Zuwichse auf (P ist kleiner als 041}
Ahnlich ist es auch bei der Feststeliung der condylo-basalen Schiidellinge
(Tabelle 3).

Durch durchschnittliche absolute Schwanzlinge von 46 mm (bloss bei der
V. Alterskategorie betrug die Schwanzldnge im Durchschnitt 49,6 mm) unter
scheidet sich die Population aus dem OQOtava-Tal wesentlich von der Population
aus dem Naturschutzgebiet Boubin (Zejda, Klima 1958 — 52,5 mm). Nach
dem Zimmermann’schen Index (durchschnitt 50,6 %; N = 452 Ex.} gehirt
die Population von Ci. gi. aus dem QOtava~Tal zu den Populationen aus mittleren
Lagen, weil die Zahl der Individuen, bei denen die Schwanzlinge 55 % der
Korperlange iibersteigt, nur 13 %, der Gesamtpopulation betrigt. Der durch-
schnittliche Wert des Wetistein-Indexes von 1,87 (N = 452 Ex.) zeigt auf eine
langschwanzige Population. Somit kann man sagen, dass die Population von
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Tab. 1. Edrperlange von Clethrionomys glareolus nach Alterskategorie und Menaten

{in mm)
Alterskategorie
Monat I II. III. IVv. Y.
min—Imax
durchsch.
I. 8295 90—904 101
88,7 92,3 10t
II. 8498 88—07 85
88,8 02,4 95
III- 88—96 85—103 8899
90,9 92,2 89
Iv. 8493 86—99 96— 104
87,3 93,6 95,8
V. 99 108—112 96—105
99 100 100,1
VI. 63—08 90—92 93—107 93107
78,4 91 99,7 98,9
YII. 7692 88— 104 101 B8--108
86,4 94,60 101 98,6
VIII. 83—909 02102 94—100 85—-110
49,9 95,8 97.3 101,4
IX. 58—904 82—-100 86—08 96 96—111
23,8 80,3 93,7 95 104,2
X. 78—09 76—96 85—101 B9 —100 92—103
85,9 88,6 92,8 84,3 9.4
XI. 82—04 80—95 856—99 92101 105
88.6 88,8 92,1 98,3 105
XII. 81 8392 81—102 29—93 93 -104
81 87,7 90,8 a1 101,3
Durchschnitt 84,7 89,4 91,7 94,1 98,6
Btiickzahl 108 95 i24 56 3

Cl. gl. aus dem oberen Abschnitt des Otava-Tales (500—700 m 1. M.} zu lang-
schwinzigen Population der mittleren Lagen gehért.

Geschlechtlich aktive Mannchen erscheinen in der wverfolgten Population
am Anfang der zweiten Mirzhillte (Angehorige der V. Alterskategorie zu
100 Y%, der IV. Altersgruppe zu 45%9). Im April gesellen sich zu ihnen Ange-
horige der TII. Kategorie. Alle zu dieser Zeit gefangenen Minnchen (V. IV,
111. Altersgruppen) waren geschlechtlich vollakiiv. Obwohl die ersien dies-
jahrigen Jungen im Juni gefangen wurden, waren bereits 35%; aus der L
Altersgruppe und 100 %) aus der II. Altersgruppe von ihnen sexuell aktiv,
Erste Jungenwiirfe miissen also bereits Ende Mirz oder Anfang April stattfin-
den, wovon auch der Fang eines zur V. Alterskategorie gehorigen Weibchens
mit % Foetusflecken schon am 17. April zeugt. Geschlechtlich aktive Minnchen
wurden bis Oktober gefangen (V. Altersgruppe), die iibrigen Alterskategorien,
einschliesslich der I. zuletzt im September.

Zah! der geschlechtlich reifen Ménnchen in der ganzen Vegetationsperiode
ist aus folgender Ubersicht ersichtlich: 1. Alterskategorie 19,6 %5, II. -— 179%,
I, — 15,8%, IV. — 423%,; und V. Altersgruppe 89,89 Insgesamt nehmen
also 35,5 %, Ménnchen im Verlauf der Vermehrung an dieser Teil.

Erstes Weibchen mit Foetusflecken ist am 17, April angetroffen worden,
erstes Weibchen mit Embryen in einzelnen Alterskategorien siehe die Tabelle 4.

Jungenwirfe wurden vereinzelt im Verlauf des ganzen Jahres mit Ausnahme
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Tab, 2. Gewicht von Clethrionomys glarsolus nach Alterskategorie und Monaten

(in g)
Alterskatogorio
Monat 1. II. 1II. IV, V.
min —max
durschaitt
1. 15—31 1924 24
18,5 21,7 24
1I. 16—20 19--23 24
17,3 20,4 24
1. 18—20 15—24 1921
19 19,6 20
iv. 17--21 3—24 19—30
19 20,8 21,7
V. 29 28 33 24— 3
29 30,5 28.8
VI 10—22 16—25 25— 30 243
13,9 21 27,3 a7
VI 14—22 21--23 35 23— 3t
17,9 22,5 35 27,9
VIIl. 16—23 20—31 2027 25— U
18,6 24,9 23,5 26,9
IX. 10—260 13-26 1828 23 2232
18,2 19,6 22,6 23 27,4
X. 15—22 1523 1525 20—26 25—
17,8 19,1 21,1 22,6 26,9
XT. 12-—-22 14—20 17—-22 20—23 25
17,7 18 194 21,5 28
XT1T. 15,56 15—19 16—23 1822 2297
15,5 17.4 18,8 20 247
Durchachnitt 16,7 19,2 18,4 25,3 25,6
Stiickzahl 108 95 124 65 73

von Oktober und November beobachtet, aber Hauptperiode der Vermehrug
verliuft von Mai bis Anfang August. Die Wintervermehrung der Populatin
wurde direkt nicht dokumentiert, aber nach der Zahl der iiberalterten Ind-
viduen konnte man feststellen, dass sie nicht jedes Jahr stattfindet, sondam
nur dann, wenn geeingnete Bedingungen gegeben sind (Zejda 1972). Bei dor
Population von CI. gl. im Otava-Tal war dies in 1966, 1969 und 1972 der Fal
Aus den Wintermonaten dieser Jahre (Dezember, Januar, Februar) stamme
Individuen, die dliter als 15 Monate waren (16 bis 19 und 21 Monate). An de
Vermehrung der verfolgten Population nahmen im Verlauf der 12 Jahe
durchschnititlich 24%; der Weibchen und 3559, der Minnchen, insgesamt
30,3 %, der Individuen von CL gl. teil.

Die Schnelligkeit des Populationswachstums N/At wird mit der Zahl, d¢

Tab. 3. Condylo-basale Schidellinge von Clethrionomys glarcolus nach Alterskateporio

{in mm)
Alterskategorie N Durchsehnitt min — max
I 69 22,47 19,8 — 24,0
II. 76 23,06 21,2—-24,3
IrT. 99 23,45 22,4—24.8
Iv. 44 23,67 22,3249
Y. 60 24,35 22,7-26,0




Tab. 4. Die Weibchengraviditit von Clethrionomys glareolus

Alters- Erstes Zahl der Jungen Zahl Anteil der W, Letzte
gruppe W mit min—max durch- ins- d. an Vermehrung W. mit
Embr. schnitt  gesamt  Wurfe (%3 Emby,

Y. 15, 5. 4 g 6,05 91 18 75 Juli

IV. 140. 6. 2 7 4,83 29 6 24,1 Juni
ITT. 26. 7. 2 8 5,06 101 20 34,4 Septem.

IT. 13. 8. 4 6 4,50 36 8 16,6 August

1. 12. 9. 1 4 2,50 5 2 3,2 Septem.
Insgesamnt Mai 1 9 4,85 262 b4 2b Septem.

in der Population in einer bestimmter Zeitspanne neugeborenen Organismen
angegeben. A N stellt dann den reinen Zuwachs oder Abgang dar, der als das
Ergebnis der Vermehrung, des Absterbens und der Migration usw. hervorgeht
(Odum 1977).

Die Probe der verfolgten Population von CIL. gl. wiichst nach dem obenge-
nannten Muster mit Schelligkeit von 37,91 Individuen pro Jahr,

ZUSAMMENFASSUNG

Die Population von Cl. gl. aus dem Otava-Tal zwischen den Gemeinden
Rejitejin und Dlouha Ves gehort zu den langschwinzigen Populationen der
mittleren Hohenlagen. In der abscluien Durchschnittsschwanzldnge unterschei-
det ste sich von der Population, die in héheren Lagen von Sumava leben (SPR
Boubin 922—1100 m 4. M.) um 6,5 mm. Die im Otava-Tal verfoigte Population
von Cl. gl. gehort zu den alten Populationen, d. h. zu solchen, die kleine Zahl
der Jungen hervorbringen.
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NOTE ON GROWTH OF THE RUDD (SCARDINIUS ERYTHROPHTHALMUS)
: (PISCES, CYPRINIDAE)

Jindiich NOVAK and Stanislav FRANK
Received June 22, 1979

Abstract: The growth of the rudd Scardinius erythrophihalmus (Linnaeus, 1TH
was studied using the scale method in 117 specimens from the Zaskalska reserva
and 345 specimens from the Kli¢ava reservoir. With the exception of the first ag
group there are no considerable differences in the growth tempo of specimens from
both reservoirs. Faster growth of the age groups II—VI in the Kli¢éava reservoir ws
noted during 1975—1978. It can be explained by the increase of macrovegetation and
by the specialisation of the rudd to herbivorous food.

MATERIAL AND METHODS

Budds for study were obtained by means of gill nets and seining. Small portim
of fish was trapped. The standard (body) length was measured, Growth was studie
from scales. Representative scales were removed from the body side in the centril
part closely below or above the lateral line, Most scales were studied with the hej
of “Lesegerit” (Carl Zeiss Jena) using 17.5 magnification. The age was determined
by counting the anuli in ventrodiagonal part of the scale. The back calculation
the growth was made using graphs representing the body-scale relationship.

The Zaskalskd reservoir has the area of 13 ha, the volume of about 1.4 mil. m
transparency 4.0-50 m (Pivniéka, 1878). The balance of fish population is in-
fluenced by angling. The reservoir is situated in 450 m above the sea level in Centradl
Bohemia. The brook which was crossed by the earth dam was originally inhabited
by brown trout. The fish fauna in this reservoir was supplied by the anglers’ club
planting other fish species, e. g. carp, tench, rainbow and brown trout, whitefidh
(Coregonus lavaretus maraena) and eel.

The Kliéava reservoir has the average area of 60.2 ha, the wvolume of abou
9.5 mil md transparency 2.5—4.0 m (Hol&ik, 1977; Pivnidka, 1978), and serve
as a supply reservoir for tap water. In this reservoir progressive eutrophisation i
observed (Holé&ik, 1977). This reservoir is situated in Cenfral Bohemia, 204 m
above the sea level. Angling was prohibited from the creation of the reservoir (1955,
The reservoir was constructed crossing the brook inhabited originally by brow
trout (Salmo frutte m. fario), sculpin (Cottus gobio), loach (Noemacheilus barbatulus)
minnow {Phorinus phoxinus) and perch (Perca fliuviatilis) — Oliva (1949),

In both reservoirs an increase of higher water plants is observed presently, pro
bably due to eutrophisation.

RESULTS AND DISCUSSICN

Results concerning the growth tempo of the rudd are summarised in Table !
{Zéaskalskd reservoir) and Table 25 (Klitava reservoir). The body-scale re
lationship is demonstrated in Fig. 1 (Zaskalskd reservoir) and Fig. 2 (Klidawa
reserveir). Body length (L} in mm, ventrodiagonal diameter of the secale (D)
in mm enlarged in 17.5. In Tables, lish with the anulus of this year was
marked with “plus®, fish without this year’s anulus (only with the last years
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anulus) without “plus“. According to Holé&ik (1967a) and our data, the anulus
is formed by most fish in May and June. By some fish the anulus was created
in Aprili (Helc¢ik, 1967a).

In both reserveirs the rudd shows neo remarkable differences in growth.,
But the growth of the first age group in the Zaskalskd reservoir is better than
in the Klifava reservoir and the growth of the age group IV—VII in the

P ! /.;‘

) 4

-
& ,/
e _
e e 2 L

Fig. 1: Body — scale relationship of the rudd from the Zaskalska reservoir. [ — body
length, D —~ ventrodiagonal part of the scale magnified 17.5.

Klicava reservoir seems to be a little better than in the Zaiskalski reservoir,
In comparison with the last values in lines of Tables 2—5 acceleration in the
growth tempo in the Kli®ava reservoir from 1975 to 1078 is observed, In com-
parison with the data of Holé&ik (1967b) an acceleration in the growth tempo
from the period 19621964 to 1975—_1978 (our data) in the Klidava reservoir
is observed. This phenomenon can be explained by the increase of macro—

L o

o

o o 0w L

Fig. 2: Body — scale relationship of the rudd from the Kli¢ava reservoir. L — body
length, D — ventrodiagonal part of the scale magnified 17.5.

vegetatioff observed in this reservoir and by food specialisation (Cihaf,
Frank, 1958; Holé¢ik, 1967b). The rudd over 70 mm of body length feeds
mainly on water plants (Potamogeton sp., Ceratophyllum sp., Glyceria sp.,
Muyriophyllum sp., Hydrocharig sp.}. The growth tempo in the original localities
of the rudd in Czechoslovakia — pools in the Elbe inundation region, Dyje
river, Vliava river and Slapy water reservoir (Cihai,Frank, 1958; Frank,
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1982) — is slow in comparison with the growth tempo in the Klicava and
Zaskalskd reservoirs, The growth in the age group II and higher ones of the
rudd in some fishponds in Czechoslovakia is similar to the situation in both
reservoirs studied, A faster growth tempo in the Kléava and Zaskalska
reservoirs in comparisonn with data from the waters in Scandinavia, the nothern
part of Central BEurope and in the Alps (Bauch, 1953; Frank, 1962; Kol-

Tab. 2. The growth of the rudd in the Khidava reserver 1975

Age Standard length n ) 51 12 1g 14
24 160 1 3% 89
3.4 174 5 57 112 153
(170—185) (30—73)  (89—118) (119—168)
44 199 16 44 106 146 164
(170— 2L0) (30—47) (89—112) (117—137) (128—177)
Alltogether 22 47 107 147 164
Average (30—-73)  (89-116) (117—188) (l28—177)

der. 1970; Otterstrem, 1930—3i; Zawisza, Zuromska, 1961) can
be explained by the temperature conditions. The growth tempo of the rudd
in the Zéskalska and Kli¢ava reserveirs is rapid, probably due to the amount
of water plants in both reservoirs. But the growth rate in the two reservoirs
studied does not reach values from the southern part of the U.S.S.R. (Berg,
1949). which can be explained by the more southern geographical position.

Tab. 3. The growth of the rudd in the Kli¢ava reservoir 1976

Age Standard length n 1, 1z 13 1
2 120 1 31 119
(28--33)  (106—113)
3 175 L 32 101
(31—32)  (100—101)
136 3 39 o6 135
(172 195) (33—52) (84-102) (123 —145)
i 138 9 47 103 142 155
(165--200) (26 - 56) (87—117) (117—159) (134—173)
Alltogether 14 43 103 141 155
Average {26 —3586) {84.--117) (117—159) (134173}
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Abstract: Faunistic records and descriptions of new species of Collembela from
Irag are given. The following 8 species are new: Onychiurus peialoides sp. n., Iso-
tomaelia gracilimucronata sp. n., Entomobrye mesopotamica sp. n.. Drepanura pallens
sp. n., Seira tigridica sp. n., Pseudosinells baghdadice sp. n., Pseudosinella staryi
sp. n., Cyphoderus monopterus sp. n.

During his stay in Irag, Dr. P. Stary DSe. collected some soil samples in
Baghdad and its vicinity. The samples were extracted in a portable Tullgren-
-apparatus and the preserved material of soil mesofauna was given to me for
determination. This paper deals with the Cellembola from this collection.

The Collembolan fauna of Iraq is very little known. In 1926 Brown
published a paper on Collembola from Mesopotamia. He reported 15 species,
10 of which were new: Hypogastrure tigridis (Brown, 1928), Hypogastrura
buxtoni (Brown, 1826), Onychiurus ermatus (Tullberg, 1869), Isofoma viridis
Bourlet, 1839, Isotomurus palustris (Miller, 1776), Entomobrye obscurella
Brown, 1926, Entomabrya lanuginosa (Nicolet, 1842), Sinella humicola Brown,
19286, Seira pallida Brown, 1926, Seire evansi (Brown, 1928), Lepidocyrius
simularis Brown, 1926, Heteromurus sexoculatus Brown, 1926, Orchesella li-
neata Brown, 1926, Cyphoderus amargnus Brown, 1926 and Sminthurus viridis
L., 1738.

We determined in our material only one species (Heteromurus sexoculatus)
from the list above and further 17 species not known from Irag till now:
Onychiurue petaloides sp. n., Mesaphorure yosii (Rusek, 1967), Mesaphorura
italice (Rusek, 1971), Mesaphorure sylvatica (Rusek, 1971), Mesaphorure paci-
fica Rusek, 1976, Isotomiella gracilimucronata sp. n., Folsomides parvulus Stach,
1922, Cryptopygus ponticus (Stach, 1947), Cryptopygus thermophilus (Axelson,
1900), Entomaobrya mesopotamica sp. n., Drepanure pallens sp. n., Seira tigri-
dica sp. n., Lepidocyrtus fimetorius Gisin, 1964, Pseudosinella baghdadica sp. n.,
Pseudosinellg staryi sp. n., Cyphoderus monopterus sp. n., Megalothorax incer-
tus Borner, 1903 and Sphaeridia pumilis (Krausbauer, 1898). The list of Col-
lermbolan species known from Irag was extended to 32.

Localities on which the material was collected

Loc, No. 1 [(A-372). Baghdad, Al Jadriyveh, soil sample from a Sahix-forest in the
inundated zone on the banks of the Tigrid River. Soil sample was taken helow a dry
loam erust and it contained moist litter, sand and loam. 19. VI. 1968.

Loc. No 2 (A-377). Al Mahmudiya, 40 km north of Baghdad, soil sample taken on
the bank of a small saline lake in a semiarid area, 20. VI. 1968.

63



S SO ~ o = i

SRS 1. BN

Figs, 1—2. Onychiurus petaloides sp. n.: 1 — dorsal chaetotaxy of left half of head,

thorax and abdominal tergite I; 2 — chaetotaxy of left hall of abdominal tergites
I1-VI, Seale: Figs. 1—-2; 50 um.

Loc. No. 3 {A-375). Baghdad, Al Jadriyah, soil sample from an irrigated flower-bed
in the garden around the building of the Biological Research Centre (Sci. Res
Council), about 160 m from the Tigrid River. 27. VI. 1968,
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Loc. No. 4 (A-373). Baghdad, Al Jadrivah, soil sample under sparse grass cover
in the irrigated garden around the building of the Biological Research Centre, about
160 m from the Tigrid River. 27. V1. 1968.

Loc. No. 5 (A-376). Baghdad, Al Jadriyah, soil sample under a tree of Ficus carica
in the irrigated garden around the building of the Biological Research Cenire,
27. VI. 1568. )

Loc, No. 6 (A-374). As Loc¢, No. 5, but taken on 27, VIII. 1963,

FAUNISTIC-SYSTEMATIC PART

Onychiuridae
Onychiurus petaloides sp. n. (Figs. 1—8)

Diagnosis: Body 680 ym long. White. Chaetotaxy of plurichaetosae type,
with characteristic thick sensillae on head, meso- and metanotum and all
abdominal tergites. Formula of dorsal pseudocelli: 32/133/33343. Antennal
segment IV with one thick sensilla lateroproximally. Antennal organ III with
two smooth, triangular sensory clubs, two thin sensory rods and five protecting
papillae, Postantennal organ broadly elliptical, with 21 simple vesicles. Claw
without teeth. Empodial appendage short, without inner lamella. Twe anal
spines on distinct papillae present on last abdominal segment,

Figs. 3—6. Onychiurus peteloides sp. n.: 3 — dorsal side of antennal segments III-IV;
4 — tibiotarsus and claw III; 5 — postantennal organ; 6 — dorsal sige of abdominal
segment VI Scale: Figs. 3—6: 20 um.

Description: Body 680 ym long, white. Granulation fine and uniform
on whole body. Chaetotaxy as in Figs.-1, 2; longest chaetae {35 um) on last
abdominal tergite. Between normal chaetae some hyaline, thickened sensillae
occur (Figs. 1, 2, 6). Arrangement and numbers of these sensillae as follows:
1+ 1 on head, mesonotum, metanotum, abdominal tergites III, IV and VI,
2 4+ 2 on abdominal tergites I, II and V and one on coxa III,
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Pseudocelli 5 ym in diameter, their formula: dorsal side 32'133/33343 (Figs.
1, 2), ventral side of head 1, on sternites not clearly visible. Additional pseude
cellus on the base of each leg.

Antennae shorter than head (120 :145 um). Lengths of antennal segments
IT:II:III : IV as 20 : 30 : 35 : 35 ym. Antennal organ III consists of two
smooth, straight sensory clubs and two thin sensory rods between them, fiw
protecting papillae, and five protecting chaetae (Fig. 3). Antennal segment IV
with one conspicuous thickened sensilla lateroproximally (Fig. 3).

Postantennal organ (Fig. 3) broadly elliptical, with 21 simple vesicles.

Claw without teeth (Fig. 4), 25 ym long, empodial appendage short (5 um|
Tibiotarsus without clavate tenent hairs (Fig. 4).

Ventral tube with 8 -+ 8§ chaetae. Without furca. Only females known. Genitd
plate with 13 short chaetae on frontal lid. Two anal spines, 18 ym long (Fig, §)
present on low papillae on last abdominal segment.

Affinities: The morphelogy of postantennal organ, atennal organ Il
rudimentary empodial appendage and presence of anal spines place the pew
species in an isolated position ameng all known Onychiurus-species.

Holotype ¢ No. 27. VIIL 1968/A-374 and paratypes in author’s collection

Locus typicus: Loc. No. 5 and 6, 5 specimens.

Derivatio nominis: The name of the new species is derived from
the shape of vesicles in postantennal organ, resembling flower petalae of some
Compositae.

Mesaphorura yosii (Rusek, 1967)

Loc No:4—2 00
Distribution : Holarctis,

Mesaphorura italica (Rusek, 1971)
Loec No.:5—2d48,7¢0;6—2d8 99

This is the first case of finding bisexual population of Mesaphorura itchu.
Up to now only parthenogenetic populations of this species have been knowr.
The males do not differ in their morphology (chaetotaxy, shape of sensillse,
postantennal organ, etc.) from the females except the genital papilla.

Distribution : Italy, Greece, Czechoslovakia, Iraq.

Mesaphorura sylvativa (Rusek, 1971)

Loc. No.:5 —800Q, 6 — 6 Q.
Distribution : Holarctis.

Mesaphorura pacifica Rusek, 1976

Loc No.:6— 200
Distribution : North America, Iraq.

Ispotomidae
Isotomiella gracilimucronata sp, n. (Figs. 7T—11)

Diagnosis: Body 620 um long, white. 141 thick sensory hair preseat
on abdominal tergite V + VI. Antennal segment IV with six thick sensay
hairs. Ventral tube with 7+ 7 chaetae. Manubrium with 4 + 4 chaetae ven
trally. Mucro slim, with very long apical tooth.
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Figs. 7—11. Isatomella gracilimucronate sp. n.; 7 — dorsal side of antennal segment TV;
8 — ventral side of antennal segment I; 9 — ventral side of manubrium; 10 — chaeto-
taxy of last abdominal segments; 11 — apical part of dens and mucro. Scales: Figs,
7, 8 11: 20 4m; Figs. 9, 10: 30 um.

Description: Body 620 ym long, white. Chaetae of six types present
on the body: (1) feathered macrochaetae 25—50 ym long, (2) shorter feathered
chaetae 15—20 ym long, (3) smooth chaetae 15—30 gm long, (4) thickened
smooth chaetae, 20 ym long on head, (5) thin, hyaline sensillae 10—15 um long,
(6) thickened sensillae 18 ym long on tergite V + VL

Antennae longer than head (150 : 120 ym). Antennal segments I : 1T ; IIT : IV
as 20 : 35 : 35 : 60. Antennal segment I with one thick sensory hair 14 um long
and one sensory red 4 ym long wventrolaterally (Fig. B). Antennal organ IIT
consists of two sensory hairs 7 gm leng and two sensory rods 2 ym long
between them. Antennal segment IV (Fig. 7) with six thick, 5—7 ym long
sensory hairs dorsoapically, two slightly thickened 11 and 8 ym long and two
thin sensory hairs laterally and three thin sensory hairs dorsomedially.

Labral chaetotaxy 4/554, without sclerotised spines. Frontal margin with four
short spinulae.

Mesenotum with 10 + 10, metanotum with 7 + 7 medial chaetae. Ventral
side of thorax without chaetae. Claw without teeth, 20 ym long, empodial
appendage lanceclate, 7 ym long,

Ventral tube with 7+ 7 chaetae. Abdominal tergites I—III with 3+ 3
macrochaetae of type 1. On abdominal tergite IV 4 4 4 macrochaetae. Abdo-
minal tergite V + VI with 12 4+ 12 feathered macrochaetae and 1 -+ 1 thickened,
18 ym long sensilla (Fig. 10).

Retinaculum with 4 - 4 teeth on rami and one chaeta on corpus.

Manubrium with 4 + 4 chaetae on ventral side. Dentes crenulated on dorsal
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side. Mucro and mucronal teeth very slim. Manubrium: dens: mucro as 60 :
135 : 7T ym.

Affinities: The new species is related to Isotomielle minor (Schaffer
1896). They differ in the shape of mucro, which is not so extremely slim in

1. minor, and in the ventral chaetotaxy of manumrium (5 45 or 6 -+ 8 chaetae
in I. minor).

Holotype g No. 27. VI 1968,/A-376 and paratype in author’s collection.
Locus typicus:Loc No. 5 — 1 d and Loc. No. 6 — 1 subadult specimen.

Derivatio nominis: The name gracilimucronata is derived from the
slim and gracile mucro.,

Folsomides parvulus Stach, 1922
Loc No. : 461 specimens; 5—149 specimens; 6--245 specimens.
Distribution: Europe, Iraq, Himalaya.

Cryptopygus ponticus (Stach, 1947)
Loc No.: 1—1214 specimens.
Distribution: Mediterranean area, Iraq, Afghanistan.
Cryptopygus thermophilus (Axelson, 1900)
L.oe. No.:1-—1 specimen; 4—110 specimens.
Distribution : cosmopolitan species.
Entomobryidae
Entomobrye mesopotamice sp. n. (Figs. 12—21)

Diagnosis: Body 1600 ym long. Colour pale yellow, with dark blue
strips and patches. Lateral strips on head to metanotum, dorsolateral strips on

Figs. 12—17. Entomobrya mesopotamica sp. n.: 12 — labial papillae; 13 — labral papi-
lae; 14 — chaetotaxy of labium; 15 — apical part of tibiotarsus and claw III; 16 -

trochanteral organ; 17 — apical part of dens and mucro. Scales: Fig. 15: 10 am;
Figs. 12, 13, 17: 20 um; Figs. 14, 16: 40 zm,
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mesonotum to abdominal tergite II. Labrum with four papillae with short
spines. Chaetotaxy of labium MREL4ls. Claw with two proximal and two
distal teeth. Empodial appendage lanceclate, without teeth. Trochanteral organ
with 16 chaetae. Dens crenulated dorsally.

Description: Body 1600 ym long. Colour pale yellow, with dark blue
strips and irregular patches (Figs. 20, 21). The dorsolateral and lateral bands

Figs. 186-21. Entomobrya mesopotamica sp. n.: 18 — repartition of macrochaetae (black
dots), pseudopores (circles) and trichobotria ({circles with dots) on metanotum
and abdominal tergites; 19 — repartition of macrochaetae on head dorsum; 20 —
pigmentation in lateral view; 21 — pigmentation in dorsal view.

Fig. 22. Drepanura pallens sp. n.: pigmentation in dorsal view. Scales: Figs. 18, 19:
0,2 mm, Figs. 20—22: 1 mm.

on mesonotum up to abdominal tergite II and the lateral band on head are
very conspicuous. Whole antennal segment IV and apical part of antennal
segments II and IIT pale blue (Figs. 20, 21). In some specimens the longitudinal
dorsolateral and lateral bands interrupted (Fig. 18). Body covered with many
ciliated microchaetae, thick macrochaetae (Figs. 18, 19) and some trichobotria
(Fig. 18).

Antennae longer than head, as 855 : 315 um. Antennal segments I : II : III :
¢ IV as 100 : 240 : 215 : 300 ym. Antennal segment I with smooth and ciliated
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chaetae, some thin, short sensory hairs and some thin sensory rods on veniral
side. Antennal segment I with one 3.5 ym long, slightly thickened sensory rod
dorsally in the antennal organ II and with many thin, 5—8 um long sensory
hairs between the ciliated chaetae on ventral and dorsal sides. Antennal
segment III with two short (2 ym), slightly thickened sensory rods in aniennal
organ IIl and with many thin 5—8 um long sensory hairs and some slightly
thickened, 4 gm long sensory rods between the ciliated chaetae on dorsal and
ventral sides. Antennal segment IV with many thin sensory hairs and one
slightly thickened, 4 ym long sensory rod between the ciliated chaetae and
apically with one retractile bulb.

8 +8 dark blue pigmented eyes present. Chaetotaxy of labrum: 4 55
Praelabral chaetae ciliated, labral chaetae smooth. Frontal margin of labrum
with four papillae bearing short spine (Fig. 13). Chaetotaxy of labium (Figs
12, 14): MRE L,Ly, chaetae in frontal row smooth.

Claw (Fig. 15) 30 ym long, with tweo small proximal, two distal ,and three
dorsal teeth. Empodial appendage lanceolate (Fig. 15), 15 ym long. Tibiotarsal
teneni hair 33 um long, thick, spatulated apically (Fig. 15). Trochanteral organ
with 16 smooth chaetae (Fig. 16).

Manubrium: dens: mucro as 300 : 350 : 11 um. Dens crenulated on dorsal
side, only apical (30 ym) part without crenulation (Fig. 17). Mucro with apical
and anteapical teeth and with one chaeta (Fig. 17).

Aflinities: The colour pattern places the new species near E. turcesto-
nica Stach, 1963. but the two distal teeth on claw separate these two species
clearly (only one distal tooth present in E, turcestanica),

Holotype & No. 27. VI, 1968/A-373 and paratypes in author's collection.

Locus typicus: Loc. No. 4-7 specimens.

Furtherlocalities: Loc. No. 3 — 1 specimen.

Drepanure pallens sp. n. (Figs. 22--29)

Diagnosis: Body 1550 ym long. Colour pale yellow, with diffuse pale
brown pigmentation forming small transversal bands on hind and lateral
borders of thoracal and abdominal segments I-III (Fig. 22). Labrum with four
papillae with short spines. Chaetotaxy of labium MRELLs. Claw with two
proximal and two distal teeth. Empodial appendage serrated on oufer lamella.
Trochanteral organ with 13 chaetae. Dens crenulated dorsally.

Description: Body shape resembling Entomobrya, 1550 ym long. Colour
pale yellow, with diffuse pale brown pigmentation in pattern as in Fig. 2L
Only eyes and front of head between antennae dark blue pigmented. Body
covered with many 15—30 um long, ciliated microchaetae, many 80—120 um
long, thick (5—7 um), ciliated macrochaetae, some thinner, ciliated, acuminate
and 240 ym long macrochaetae. some thin, smooth microchaetae and some
trichobotria.

Antennae longer than head, as 630 : 300 um. Antennal segments T : II : T :
: IV as 90 : 175 : 165 : 200 ym. Antennal segment 1 with smooth and ciliated
chaetae on ventral side and 3 sensory rods on lateral and medial sides. Anten-
nal segment II with one ovoid, 4 ym long sensory rod in antennal organ II and
with many thin, 5—12 ym long sensory hairs and some slightly thickened,
6 ym long sensory rods between the ciliated chaetae on dorsal and ventrsl
sides. Antennal segment III with two ovoid, 8 ym long sensory rods in antennal
organ III and with many thin, 7—15 um long sensory hairs and some oveid,
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Figs. 23—2% Drepanurae pallens sp. n.: 23 — apical part of dorsal side of antennal
segment ITT; 24 — labial papillae; 25 — chaetotaxy of labium; 26 — labral papillae;
27 — apical part of dens and mucro; 28 — apical part of tibiotarsus and claw III;
29 — trochanteral organ in lateral view. Scales: Figs. 23-=26 and 28: 20 um; Figs. 27,
29: 30 um.

4 pm long sensory rods between the ciliated chaetae on dorsal and ventral
sides (Fig. 23). Antennal segment IV with many thin sensory hairs and some
ovoid, 4 yum long sensory rods between the ciliated chaetae.

8 -+ 8 dark blue pigmented eyes present on head (Fig. 22). Chaetotaxy of
labrum 4/554. Praelabral chaetae ciliated, 1abral chaetae smooth. Frontal margin
of labrum with four papillae with short spine (Fig. 26). Chaetotaxy of labium
(Fig. 25): MREL4Ls, chaetae In frontal row smooth.

Claw (Fig. 28) 30 um long, with two small proximal and two distal teeth.
Empodial appendage lanceolate, 18 ym long, with small feeth on outer lamella
(Fig. 28). Tibiotarsal tenent hair thickened and spatulated (Fig. 28), 26 ¢m long.
Trochanteral organ with 13 smooth chaetae (Fig. 28). Retinaculum with 4 + 4
teeth on rami and one thick chaeta on corpus.

Manubrium: dens: mucro as 270 ; 330 : 8 um. Dens crenulated on dorsal side,
only apical part (20 ym) without crenulation (Fig. 27). Mucro with apical tooth
and one chaeta (Fig. 27).

Affinities: The new species is related to Drepanure comosa (Borner,
1903). They diifer in the length of the tibiotarsal tenent hair. It is as long as
the empodial appendage in Drepanurea comosa and 1.5 times longer than the
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empodial appendage in the new species. A more detailed comparison is in-
possible because of the short description of D. comosa.
Holotype @ No. 20. VI 1968/A-377 and paratypes in author’s collection.
Locus typicus: Loc. No. 2 —-14Q,
Further localities: Loc No.4 — 1 ¢ and 7 juvenile specimens.
Derivatio nceminis: The name of the new species is derived fromis
pale pigmentation.
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Figs. 30—31. Seira tigridica sp. n.: 30-dorsal chaetotaxy of left side of head, thom
and abdominal tergites I and II. Black dots — macrochaetae; circles with dol -
trichobaotria; circles — pseudoporae; 31 — chaetotaxy of left side of abdominal fergis
IIT and IV. Scale: Figs. 30, 31: 200 xm,

Seira tigridica sp. n. (Figs. 30—39)

Diagnosis: Body 1400 ym long, white. 9 macrochaetae in transves
row between eye patch and frontal ocellus, 4 macrochaetae in discal and ¢
in posterior field on mesonotum, 3 macrochaetae in posteromedial group o
metanctum, 5 macrochaetae on abdominal fergite II, 4 on abd. terg. 11T and}
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Figs. 32—34. Seire tigridica sp. n.: 32 — dorsal side of apical part of antennal segment
III; 33 — veniral side of antennal segment I; 3¢ — frontal row of macrochaetae on

head. Scales: Figs. 32, 33: 20 um; Fig. 34: 30 A,

Figs. 35—39. Seirq tigridica sp. n.: 35 — apical part of tibiotarsus and claw III; 36 —
Claw IiI; 37 — labral papillae; 38 — chaetotaxy of labium; 39 — apical part of dens

and mucre. Scales: Figs 36, 37, 39: 10 ,m; Figs. 35, 38: 20 um,
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in anterior row on abd. terg. IV. Chaetotaxy of labium M;iM3;REL4ls, Claw
with two distal and two proximal teeth. Empodial appendage lanceolate
without teeth. Dens crenulated dorsally.

Description: Body 1400 um long. White, with dark blue pigment m
eyes only (on material preserved in aleohol). Colour of living material unknown
Body covered with hyaline scales, microchaetae, macrochaetae and trichobotri
Repartition of dorsal macrochaetae, trichobotriae and pseudopores as
Figs. 30 and 31. There are 9 macrochaetae in the transverse row between e
patch and frontal ocellus (Fig. 34). 4 macrochaetae in the discal group ani
14 macrochaetae in the posterior field on mesonotum (Fig. 30), 3 macrochactu
in the postero~-medial group (behind pseudoporus) on metanotum (Fig. 30
6 macrochaetae on abdominal iergite I, 5 macrochaetas on abdominal tergit
II (Fig. 30), 4 macrochaeiae on abdominal tergite III {(Fig. 31), 5 macrochaets
in anterior row on abdominal tergite IV (Fig. 31).

Antennae longer than head, as 610 : 270 um. Antennal segments I and Il
with scales beiween the chaefae. Antennal segment [ with some thin senson
hairs and rods and with one oveid sensory rod ventrally (Fig. 33) between the
ciliated and smooth chaetae, Antennal segment I with four ovoid. 3 um long
sensory rods on the outer side and with many thin sensory hairs between fhe
ciliated ‘chaetae. Antennal organ III consists of two sensory rods and some thn
sensory hawrs (Fig. 32). On the outer side of antennal segment III 9 owoid
sensory rods present (Fig. 32). Antennal segment IV with many thin sensoy
hairs and some ovoid sensory rods.

8 + 8 dark blue pigmented eyes present on head (Fig. 30). Chaetotaxy
labrum 4 554, Praelabral chaetae ciliated, labral chaetae smooth. Frontal margn
with four labral papillae {Fig. 37). Chaetotaxy of labium: M;M,REL;L;, chaete
in frontal row smooth (Fig. 38).

Chaetotaxy of dorsal side of body as in Figs. 30, 31. Around trichobotria m
abdominal tergite II 5 and 6 microchaetae.

Claw (Figs. 35, 36) 37 um long. with two small proximal and two distal teeth
Empodial appendage lanceolate (Figs. 35, 36), 19 ym long, without teeth. Tibir
tarsal tenent hair 26 ym leng, spatulated and thickened in the distal 2/3 (Fig
35). Retinaculum with 4 -+ 4 teeth and one chaeta on corpus,

Manubrium : dens : mucro as 280 : 410 : 10 gm. Dens crenulated on dors
side, only apical part (20 ym) without crenulation. Mucro with apical tooth
only, without chaeta (Fig. 39). Female genital papilla with twe microchaete
on anterior lid,

Affinities: The new species is related to Seira ferrarii Parona, 1888, Th
new species differs from it in the number of chaetae in the transversal nw
between the eye patch and frontal ocellus (8 chaetae in S. ferrarii and 9 chaele
in sp. n.), in the arrangement of macrochaetae on dorsolateral parts of mes
notum and on abdeminal tergite IV. Seira ferrarii has serrated outer lamel:
on empodial appendage, whereas in Seira tigridica sp. n. it is smooth.

Holotype ¢ No. 20, VI. 1968’A-373 in author’s collection.

Locus typicus: Loc. No.4 —1Q.

Derivatio nominis: Named after Tigrid River,

Heteromurus sexoculatus Brown, 1926

Loc. No.: 4 — 1 specimen; b — 1 specimen; 6 — 2 specimens.
Distribution: Irag, Palestine, Greece.
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Figs. 40—42. Pseudosinelie baghdadica sp. n.: 40 — chaetotaxy of abdominal tergite II;
41 — chaetotaxy of labium; 42 — apical part of tibiotarsus and claw III. Scales:
Fig. 42: 5 pm. Fig. 41: 10 gm; Fig. 40. 20 um. ’

Lepidocyrtus fimetarius Gisin, 1964

Loce No : B — 1 specimen.
Distribution :; Palearctic region.

Pseudosinella baghdadica sp. n. (Figs. 40—42)

Diagnosis: Body 780 um long. White. 2 + 2 frontomedial eyes A and D
present Chaetotaxy of labium M-EL;L.. Chaetae in frontal row ciliated. Dorsal
chaetotaxy R111/10/0301 + 2. Chaetotaxy of abdominal tergite 1I : pABQiqs.
Abdominal tergite IV without microchaeta s. Claw with two proximal and one
distal teeth on inner lamella. Empodial appendage with large outer tooth.
Tibiotarsal tenent hair spatulated apically. 4 chaelae in trochanteral organ.

Description: Body 780 um long. White, only eyes dark blue pigmented.
2 + 2 frontomedial eyes A and D, 13 ym in diameter, present.

Antennae longer than head (220 : 170 ym}. Antennal segments T : II : IIT : IV
as 30 : 50 : 50 : 90 (um). All antennal segments without scales. Antennal ergan
IIT consists of two thickened, slightly bent, 4 um long sensory rods and some
further sensory hairs, dispersed on the dorsal and dorsolateral surface of
antennal segment III. Antennal organ IT consists of one thin sensory rod and
some smooth. thin sensory hairs on the dorsal and dorsolateral surface of
antennal segment II. Antennal segment IV without apical bulb and with
numercus smooth sensory hairs between the ciliated chaetae.

Praelabral chaefae ciliated, labral chaetae smooth. Formula of labral chaeto-
taxy 4,554

Labium with chaetal arrangement M-ELy1. (Fig. 41). Frontal row of labial
chaetae ciliated {Fig. 41)}.

Formula of dorsal chaetotaxy: R111/10/0301 + 2. Chaetotaxy of abdominal
tergite I1I: pABQuq: (Fig. 40). Microchaeta s absent on abdominal tergite IV,

Claw of third pair of legs (Fig. 42) 12 4 long. with two proximal, one distal,
one dorsal and two lateral teeth. Inner proximal tooth wing-iike, outer smaller
(Fig. 42), Distal tooth in 66 % of the ventral lamella. Empodial appendage 7 um
long, with one large outer tooth (Fig. 42). Tibiotarsal tenent hair spatulaied
(Fig. 42). 9 um long. Claws on second and first pair of legs of the same shape
as on the third pair. Trochanteral organ consists of 4 chaetae.

Manubrium : dens : mucro as 140 : 150 : 10 (um). Mucro with apical and
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anteapical teeth and one mucronal chaeta. Apical part of dens {45 um) no
crenulated.

Affinities: The new species is related to Pseudosinella imparipunctais
Gisin, 1953. P. baghdedica sp. n. differs from it by the ciliated chaetae in the
frontal row on labium, by the absence of r-chaeta on labium, by the large
tooth on outer lamella of empodial appendage and in some further characters
Pseudosinella imporipunctata has the frontal chaetae on labium smooth, labial
chaetotaxy MrEL4ls, and empodial appendage does not bear a tooth. The
insufficiently described Pseudosinella genghizkani Yosii, 1966 from Afghanistan
differs from the new species by the lanceolate empodial appendage (withou
outer tooth) and by the ciliated chaetae (except the 4 frontal ones) on labrum

Holotype ¢ No. 19. VI. 1968/A-372 and paratypes in author's collection

Locus typicus: Loc. No. 1—b5 specimens.

Derivatio nominis: the name is derived from the Locus typicus, the
city of Baghdad.

Pseudosinella staryi sp. n. (Figs. 43—48)

Diagnosis: Body 750 ym long. White. 4 4 4 frontal eyes present. Chaeto-
taxy of labium M-ELjL,, frontal row of chaetae smooth. Dorsal chaetoiaxy
R111/10/0301 - 2. Chaetotaxy of abdominal tergite II pABQiqs. Abdominal
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Figs. 43—48. Pseudosinella staryi sp. n.: 43 — chaetotaxy of abdominal tergite II
44 — chaetotaxy around anterior trichobotrium on abdominal tergite TV; 45 — ews
and chaetotaxy around them; 46 — chaectotaxy of labium; 47 — trochanteral organ,
48 — apical part of tibiotarsus and claw III. Scales: Fig. 48; 10 ym; Figs. 43—47: 20 um

tergite IV without microchaeta s. Claw with two proximal and two distal teeth
Empodial appendage with smooth outer lamella. Tibiotarsal tenent hair spatu-
lated on apex. 10 chaetae in trochanteral organ.
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Description: Body 750 um long. White, only eyes dark blue pigmented,
4 + 4 frontal eyes A—D, 8 ym in diameter, present (Fig. 45).

Antennae longer than head (220 : 165 ym). Antennal segments I : I : IIT : IV
as 30 : 50 : 50 : 90 (um). Antennal segments without scales. Antennal organ III
consists of two thickened, slightly bent sensory rods and some further sensory
hairs, dispersed on the dorsal and dorsolateral surface of antennal segment IIL
Antennal organ II consists of one thin sensory rod and some smooth, thin
sensory hairs on the dorsal and dorsolateral surface of antennal segment IL.
Antennal segment IV without apical bulb and with numerous smooth sensory
hairs between the ciliated chaetae.

Praelabral chaetae ciliated, labral chaetas smooth. Formula of labral chaeto-
taxy 4/554.

Labium with chaetal arrangement M-ELjLs (Fig. 46), from chaeta r only
a small papilla present. Frontal row of labial chaetae smooth (Fig. 486).

Formula of dorsal chaetotaxy: R111/10/0301 + 2. Chaetotaxy of abdominal
tergite II: pABQRuqs (Fig. 43). Microchaeta s absent on abdominal tergite IV
(Fig. 44).

Claw of third pair of legs slim (Fig. 48), 18§ um long, with two proximal, iwo
distal, one dorsal and two lateral teeth. Empodial appendage lanceolate, without
teeth, 10 ym long {Fig. 48). Claws on first and second pair of legs of the same
shape as on the third pair, Tibiotarsal fenent hair spatulated (Fig. 48), 16 ym
long Ventral smooth tibiotarsal chaeta 11 um long. Trochanteral organ consists
of 10 chaetae {Fig. 47).

Manubrium : dens : mucro as 145 : 125 : 8 (um). Mucro with apical and ante-
apical teeth and one mucronal chaeta. Apical part of dens (40 um) not
crenulated.

Affinities: The new species is related to Pseudosinella octopunctaia
Biirner, 1901. Both have the same number of dorsal macrochaetae (R111/10/
/0301 + 2), but they differ in the labral chaetotaxy (in P. octopunctata
MrEL;Lo-r is present), shape of the claws, and in the repartition of eyes (in
P. octopunctata the medial eyes A and D touch each other). The new species
differs from the insufficiently described Pseudosinella ingequalis Stach, 1960
from Afghamistan by the presence of two distal teeth on claw (one in P.
inaequalis).

Holotype No. 19. VI. 1968/A-372 and paratypes in author's collection.

Locus typicus: Loc. No. 1—28 specimens,

Further localities: Loc. No. 5 — 1 specimen; Loc. No. § — 1 spe-
cimen.

Derivatio nominis: The new species is dedicated to Dr, P. Stary DSc.,
specialist on parasitic Hymenoptera, who collected the Iragi material

Cyphoderus monopterus sp. n. (Figs. 49—58)

Diagnosis: Body 960 gym long. Chaetotaxy of labium m-elil;. Claw
without tunica, with one large and one small proximal teeth and one distal
tooth. Empodial appendage with large outer tooth. Trochanteral organ with
10 chaetae. Ventral tube with 2 + 2 chaetae on anterior face and 11 chaetae
on posterior surface, Mucro with apical and anteapical teeth. Dens with six
outer and five inner scale-like chaetae,

Description: Body 960 um long, white, covered with oval scales, some
micro- and macrochaetae and trichobotria. Repartition of dorsal macrochaetae:
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Figs. 49—52; Cyphoderus monopterus sp. n,: 49 — dorsal chaetotaxy of antenna
segment II; 50 — dorsal chaetotaxy of antennal segment I11; 51 — trochanteral organ,
52 — posterior face of ventral tube. Scales: Figs. 49, 50: 20 um; Figs. 51, 52: 30 um,

5/00/0100 + 1. On head only frontal macrochaetae present (Fig. 55). Repartition
of dorsal microchaetae on head as in Fig, 55.

Antennae longer than head, as 320 : 235 um. Antennal segments I : IL.
: T : TV as 40 : 95 : 60 : 125 ym. Antennal segment I with some scales and
ciliated chaetae on dorsal side and with some short sensillae between the smooth
and ciliated chaetae (Fig. 56). Antennal segment IT with some scales basally
and with ciliated chaetae. Antennal organ II consists of three thickened sensory
rods and many thin, 10—15 um long sensory hairs (Fig. 49). Antennal segment
III with ciliated chaetae and without scales (Fig 50). Antennal organ III con-
sists of two sensory rods and many thin, 5—10 um long sensory hairs (Fig. 50}
Antennal segment IV with many thin sensory hairs befween the chaetae.

Chaetotaxy of labrum 4/554. Labral chaetae smooth. Chaetotaxy of labium
m-eijla.

Claw (Figs. 57, 58) without tunica, 25 ym long, with large, wing-like inner
proximal tooth, small cuter proximal tooth and with one small distal tooth
Empodial appendage 12 um long, with large outer tooth (Figs. 57, 58). Tibu-
tarsal tenent hair spatulated, 15 ym long (Figs. 58, 39). Trochanteral organ
consists of 10 smooth chaetae (Fig. 51).

Ventral tube with 2 4 2 ciliated chaetae along linea ventralis, 11 ciliated
chaetae on posterior face and 2 -+ 2 short, smooth chaetae terminally
on lateral flaps (Fig. 52). Retinaculum with 4 + 4 teeth on rami and one ciliated
chaeta on corpus.

Manubrium : dens : mucro as 210 : 160 : 65 um, Mucro (Fig. 53) with apicl
and anteapical teeth. Dens (Fig. 53) with six outer and five inner scale-like
chaetae. Dorsally between the rows of scale-like chaetae 4 ciliated chaetae
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Figs 53—58: Cyphoderus monopterus sp. n.: 533 — dens and mucro; 54 - chaetotaxy
of abdominal tergites V—VI; 55 — dorsal chaetotaxy of head (circles = macrochaetae);
56 — ventral chaetotaxy of antennal segment I; 57 — apical part of tibiotarsus and
claw I; 58 — apical part of tibiotarsus and claw III. Scales: Figs. 57, 58: 10 um;
Fig. 56: 20 um; Fig, 53: 30 ym; Figs. 54, 55: 50 am.

and further 3 {one smooth) proximally. Inner side of dens with two smooth
chaetae proximally. Apical inner scale-like chaeta 70 ym long; it does not reach
apex of mucro (Fig, 53)., Ventral side of dens with hyaline scales, Male genital
papilla with smooth chaetae.

Affinities: The new species belongs to the bidenticulati-group (Dela-
mare, 1948). It is related to Cyphoderus jovenus Borner, 1906 s. Yosii, 1966.
These two species differ in the number of chaetae in trochanteral organ (18
chaetae in C. javanus, 10 chaetae in C. monopterus sp. n.) and in the number
and lengths of chaetae on the posterior surface of ventral tube (7 chaetae with

short unpaired chacta in C. jevanus and 9 chaetae with longest unpaired
chaeta in C. monopterus sp. n.)
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Holotype & No. 27. VI. 1968/A-373 and paratypes in author’s collection,

Locus typicus: Loc. No. 4 — 4 specimens.

Derivatio nominis: On the claw only one wing-like proximal tooth
— the name is derived from this morphological character.

Neelidae

Megalotharax incertus Borner, 1903

Loc No.:8 — 2 specimens.
Distribution: Ceniral- and South BEurope, Iragq, Norilh Americs,
Australia.

Sminthurididae

Spheaeridia pumilis (Krausbauer, 1898)

Loe No.: 6—27 specimens.
Distribution : Cosmopolitan.
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REVIEWS — RECENZE

Sinclair, A R.E & Norton-Griffiths, M. (eds), 1980: Serengeti: Dynamics
of Ecosystem. 389 pages, 84 figs, 453 plates, The University of Chicago Press, Chicago—
London, US & 37.05.

The area of the Serengeti National Park in northern Tanzania and of the adjoining
Masai Mara Park in southern Kenya, which together can be called the Serengeti-Mara
ecosystem, became the cradle of East Aflrican ecology, Starting in the 1950s and
expanding in the 1960s with the formation of the Ssreageti Research Institute,
a number of scientists studied a wide range of topics invalving large-mammal and
bird populations, vepetation patterns, soils, and climate. The aim was to obtain
sufficient understanding of how the ecosystem (or the synecosystem in the sense of
Braun-Blanquet) worked, so that they could advise on the proper conservation of
the area. The present volumne reports on those studies. Thirtesn authors contributed
to the 13 chapters and 3 appendices presented in the hook.

A. R E Sinclair presents a balanced informative introductory chapter and
formulates three main questions: {a) To what extent are different components of the
ecosystemn linked? (b) What are the dominant, processes forming the linkage? and
{c) How are these processss affected by the environmeznt? The Whole volume repre-
sents an initial attempt at answering these questions. Sinclair describes the main
events that have been cbserved in the Serengeti and thz conclusions derived from
them. The second chapter by the same author is devoted to the description of spatial
and temparal patterns of the Serengeti environment. The subseguent eleven chapters
are mosily independent contributions, with the authors studying what they regard
as most imporiant: the way grasslands respond to the impact of grazers (S. J.
McNaughton), the population eruption of wildebeest — Connochaetes taurinus —
and buffalo — Syncerus caffer — after the disappearance of rinderpest {A. R. E.
Sinclairn), the “intraecosystem migration® of some ungulates and grazing succession
(Linda Maddock), feeding strategy and pattern of resource-partitioning in ungulates
(P. J. Jarman), the energy cost of locomotion and the foraging radius (C. J. Pen-
nycuick), the dynamics of ungulale social organization (P. J. & M. V. Jarmam
the social systems of Serengeti predators (B. C. R. Bertram), the population
changes in lions and other predators (J. P. Hanby & J. D. By ggot). the role of
avian scavengers (D, C. Houston) The remaining two chapters synthetize, to
different degrees of detail, what the information has been presented both in this
volume and elsewhere: a simulation of wildebeest population dypamics in relation
to other ungulates, and their predators (R, Hilborn & A, R. E. Sinclair); the
influence of grazing, browsing. and fire on the vegetation dynamics of the Serengeti
(M. Norten-Griffith).

Of necessity the volume has concentrated on the most important aspects, notably
climate, grassland production, and large mammals, to the exclusion of ofher topics.
There has been much other woark not directly mentioned in the fext but documented
in the bibliography which forms appendix C. Appendix A is devoted to the changes
in density of resideni ungulates in the period 1971—1976 (J. J. R. Grimsdell).
Appendix B is a list of scientfific and common names of Serengeti mammal and bird
species mentioned in thé text

The book has been printed very neatly with 45 instructive photographs. Only
a few shortcomings are worthy of mentioning. The use of the term “dry biomass”
for defritus in table 3.2 is misleading. Identification of the parameters a,, Iy, 8; and hs
for the equation describing wildebeest eaten per predator on the page 303 seems to
be confusing. In Pennycuick's chapter, the comprehensive paper by L. M. Dill
could have been discussed (An energy-based model of optimal feeding-territory
size. — Theor. Popul. Biol. 14, 1978, 396—429).

Understanding of how the ecosystem works is far from complete but the present
synthesis does allow us to see the principal areas requiring future investigation,
Serengeti represents a world asset, and it is the responsibility of the developed
countries to provide for its care and upkeep. Without it, the Serengeti-Mara eco-
systerm may not even eXist in a few years' time. The book certainly should be of
interest to all those concerned with savannah ecology as well as to others who look
at the Serengeti either as one of the last natural frontiers of the world to be con-
sidered for posterity, or who consider East African national parks as a source of
information of general biological meaning.

M. Rejmdnek



Lincer J L, Clark W 8, LeFranc Jr, 1979 Working bibliography of the
Beld Eagle WWF Scientific Techmeal Seres No 2 Washington Natwonal Wildife
Federation, XI + 219 | 22 pp

Fine kurze Zeit nachdem Nr 1 der NWF Scaentific Technical Serwes die Workig
bibhography of owls of the world (1878) erschienen 1st publizierten die Mitarbene
des amerikamschen Raplor Information Center (W S Clark 1st Direktor des RIG
eine weltere hervorragende Bibliographie, diesmal emner einzigen Art, des WeiBkop
Seeadlers Haliaetus leuwcocephalus Diese 1n Nordamerika endemisch iebende At
die zum Emblem der USA wurde 1st heute wie manche andere Raubvogelarten
vom Aussterben bedroht und die von Lancer, Clark und Le Franc geschaffen
Bibliographie bildet emne Grundlage fur wissenschaftliches Management deser
Spezies

In den emfuhrenden Absatzen des Buches werden in emner knappen Form Taxr
nomie, Verbreitung und Okologie des Weiflkopf-Seeadlers erwahnt Sehr eingehen
wird dann der Bestand dieses Adlers in semer historischen Perspektive behandet
wonach emn Verzeichnis der mit dem Studium des Weirllkopf-Seeadlers sich beschaft
genden profeswonellen sowie Amateurforscher in der ganzen Nordamerika folgt D
eigentliche Bibliographie 1st alphabetisch nach den Namen der Autoren angeordng
und enthalt genau 2000 Titel Die Benutzung der Bibliographie erleichtert auf eme
hervorragende Welse das Verzeichmis der Stichworter, die recht genau den Inhsl
emnes jeden Artikels bzw Buches, die in der Bibltographie zitiert sind, charakisn
siert Dieses Verzeiwchnis ermoglicht emn rasches Auflfinden einer jeden Arbeit die
sich mut der gesuchten Problematik beschaftigt

Die Working biblivgraphy of the Bald Eagle behandeit eine 1n Europa nicht lebend
Art und st sonmut fur die europaischen Ornithologen nicht von ewmem  direkten
interesse Die Bibliographie stellt jedoch einen Wegwelser dar, der aufzeigen vermsg
wie man beir der Varberemtung eines wirklich wissenschaftlichen Management emns
Spezies vorgehen soll Das macht sie zu emnem neben den Ormithologen besonders fu
die Naturschuotzer, sowie die Arbeiter der verwandten Gebieie sehr empfehlenswerlen
Buch, das kemneswegs nur auf Nordamerika beschrankt bleiben sollte

J Mbhikouvsky



Barus V et ali Morphological differentiation of Trichinella pseudospiralis (Nematoda)
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Plate I Trichinella pseudospiraiis Garkavi, 1972 Fig 1 Pseudobursa of male dorsal

view — 30003x, a — laleral projections of pseudobursa, b — the second pawr of cir-

cumcioacal papiilae Fig 2. Pseudobursa of male ventral view — 1000); ¢ — first
pair of circumeloacal pamillae



Roéek, Z.: A contribution to the systematics of European ramd frogs (Am-

Data of offearance of the numbers 3 — 27,8 4. — 28. 11

phibia, Ranidae) on the basis of the incrassatio frontoparietalis : 21%
Roéek, Z: Intraspecific and ontogenetic variation of the dentition in the
Green Lizard Lacerta viridis (Reptilia, Squamata) . .
Rusek, J.: Notes on three Folsomia-species (Collembola) .. 135
Repa, P, Pivni¢ka, K.: Morphologische Variabilitit der Elntze (Pnoxmus
phoxlnus) (Pisces: Cyprlmdae} ¥ i
Saly, A, Berankovid, J. Freilebende Nematoden 1m Kulturboden der Um—
gebung von Prag . . 27
Simek V., Marek, M.: Influence of cold and intermittent fasting on the
activity of esterase isoenzymes in serum and tissues of mice . 148
Sustek, Z, Jurik, M.: The Coleoptera from nests of Riparia rlpar:a in Cze—
chosl-ovakxa 288
Trnkova, J: Invertebrate:; of the J 1hla\«a rwer durmg the (,onbtrUCtlon 01': the
water works at Dalesice 203
Valkounova, J.: The most xmportani. "factors affectmg the larval de»e—
lopment of ¢estodes of the family Hymenolepididae in crustaceans (Copepoeda) 230
V1asak, P.: Seasonal changes in the surface actlwty of the Common shrew,
Sorex araneus (Insectivora) . o s A 308
Dyvk, V., Oliva, O.; Frantidek Volf & mmo o= ®m0O® % B & W w W 152
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