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BAT TREMATODES IN CZECHOSLOVAKIA
I1. PARASITIZATION OF BATS AS HOSTS OF TREMATODES

Netopyfi motolice v Ceskoslovensku
# I1. Parasttece netopyri jako hostitelt motolie
Jouawa HURKOVA

Received July 15, 1963

This paper presents second part of my contribution to the konwledge of
oceurence of bat trematodes in Czechoslovakia. Tt is dealing with bat species
as hosts of trematodes, with their possible host specificity, with parasitization
according to their sexes, to their ecology, as well as to the year season.

(78 specimens (276 males, 303 fomales) of bats of 21 speectes from 97 localities were examined
{soe Table I.). Trematodes were found i 289 specimens (46,4 p. ¢.). Parssitization of various
bat species 18 given in Table I. Thus table suggests that bats may be divided mto three groups
according to the parasitization: a group of frequently parasited bats, a group of less frequently
parastted bats and last but not least, a group of chancely paratited bats.

Among nurmercug papers on bat trematodes, only that of 8o0lt ye, 1259 mves some date
on the intensity of invasion of bats, of which only & larger number of Myohs daubenton, Kplestcus
gerotinus and Nyctalus noctule were exammined Y tmgs pam .

A. A GROUP OF FREQUENTLY FARASITED BATS (50 p.c. to 100 p. c.)

According to my material, following bats belong to this group: R. ferrum-
equinum ferrumeguinum Schreb. (100 p.c infested), Myotis dasyeneme dasyc-
neme Bole (100 pe. in 3 specimens examined), Hptesicus nilssoni
nilssont Keys, et Blas. (94 p ¢. infested), Myotis daubenton: daubentoni Kuhl
(92 p.c. infested), Myotis mystacinus mystacinus Kuhl (90 p.e, infested),
Pipistrellus pipistrellus pipistrellus Schr, (88 p c. infested), Nyctalus noctuls
noctula Schreb, (85 p.c. infested), Kptesicus serotinus serotinus Schreb. (81 p.c.
infested), Miniopterus schreibersi schreibersi Kuhl (73 p.c. infested), Myotis
nattereri natterert Kuhl (86 p.c. infested), Plecotus aurifus auritus 1. (52 p.c.
infested) and Vespertilio murinus murinus L. {1 specimen examined infested).
All bats of this group were hosts of 5 to 7 trematode species with an exception
of V. murinus, 1n which only 4 specleﬂ were found. The heaviest mfest&twn
was 600 trematodes 1n one bat specimen. .

- -

B. A GROUP OF LESS FREQUENTLY PARASITED BATS (10 p.c. to 50 p.e.)

According to my material, following bats belong to this group: Rhinolophus
hipposideros hipposideros Bechst, (30 p.c. infested), Myotis bechstein: Kuhl

1
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(33 p.c. infested — 3 specimens examined), Plecotus austriacus Fischer (25 p.c.
infested), Myotis blythi oxygnathus Mont. (23 p.c. infested) and Myotis emar-
ginalus emarginatus Geoff. (19 p.c. infested). K. hipposideros, P. ausiriacus,
M. blythi oxygnathus and M. emarginatus were hosts of 4 trematode epecies,
M. bechsteint of 1 species. The heaviest infestation was 280 trematodes in
one bat specimen.

C. A GROUP OF CHANCELY PARASITED BATS (0 to 10 p.e.)

Aeccording to my material, following bats belong to this group: Rhinolophus
euryale Blas. (7 p.c. infested), Barbastella barbastellus Schreb. (5 p.c. infested)
and Myotis myotis myotis Borkh. (2 p.c. infested). K. euryale was a host of
1 trematode species, B. barbastellus and M. myotis of 2 trematode species.
The heaviest infestation was 13 specimens in one bat. %

GROUP A.

1. Rhinolophus ferrumequinum ferrumequinum Schreb,

13 specimens of this bat were hosts of 6 trematode species: P. (P.) longi-
forme (5x), P. (P.) chilostomum (6x), L. (L.) linstowi (4x), Mesotretes
peregrinus (4X), P. (P.) vespertilionis (1 X) and Retortosacculus trigonostoma
ax). | .

The ocecuring combinations of those species were as follows:

M. peregrinua 3x P. (P.) chilostomum } st P. (P.) longiforme

L. (L.) linstowi L. (L.) linstowi 1x
P. (P.) longiforme } 2% P. (P.) chilostomum
P. (P.} chilostomum L. (L.} linstows

P. (P.) longiforme 1x R. irigonostoma 1x
M. peregrinus } L5t M. peregrinug
P. (P.) longiforme

Lecithodendrium sp. 1x
P. (P.) vespertilionis 1% ’

R. ferrumequinum seems to be the most frequent host of Mesotretes pereginus,
most records in literature refer to this host. 12 specimens of R. ferrumequinum
in my material come from Slovakia, where M, peregrinus has been found only
in Czechoslovakia. The only one specimen from Bohemia was infested by
P. (P.} vespertilionis, occuring but rarely in Slovakia.

The slighest infestation was 1 trematode, the heaviest 84 trematodes in
one host specimen, :

2. Myotis dasycneme dasycneme Boie

3 specimens of this bat were hosts of 5 trematode species: L. dubotsi (3),
P. (P.) longiforme (2x), P. (P.) vespertilionts (2X), 4. amphoracformis (1X)
and P. (P.) ascidia (1x). )

The occuring combinations of those species were as follows:

L E

P. (P.) vespertilionis P. (P.) longiforme P. (P.) vespertilionis
P. {P.) longiforme 1% L. duboisi 1x P, (P.jascidia Lx
L. dubotst A. amphorasformis L. dubotst

The slighest infestation was 20 trematodes, the heaviest 103 trematodes
in one host specimen.



3. Eptesicus nilssoni nilssoni Keyser. et Blas.

16 specimens of 17 examined were hosts of 7 trematode species: P. (P.}
vespertilionis (16x), P. (P.) chilostomum (10x), L. (L.} linstow: (10X),
L. (L.} granulosum (7X), P. (P.) aelleni (1x), P. heteroporus (1x) and
A. amphoracformis (1 x).

The oceuring combinations of those species were as follows:

P. (P.) vespertilionis F. {P.) vesperitlionis P. (P.) vespertilionis
L. (L.) linstow 2x L. (I.) linstowi 2% L. (L.] linstow:
P. (P.) chilostomuim L. (L.} granulosum L. (L.} granulosum 1=
P. (P.) gellent
P, (P} vespertilionis | [ P. (P.) chilostomum P. (P.] chilostomum
L. (L.} ltinstowi P, (P.) vespertilionis P
P. (P.} chilostomum P, (P.) vespertilionda  1x
P. (P.) vespertilionis
L. (L.} pranulosum Ix P. (P.) vespertilionis P, (P.) vespertilionis
FP. (P.) chilostomum L. (L.) bnstoun Lx L. (L.) linstows 1x
P. (P.) chiloatomum L. (L.} granulosum
P, (P.) vespertilionis P, heteroporus
L. (L.} gronulosum Ix P. {P.) veapertilionis st
A. amphoraeformis L. (L.} linstowi 1 L. (L.) granulosum |
P. (P.) chilostomum | ~ %

E. nilssoni is one of the most frequent hosts of P. (P. ) vespertilionis (88 p.c.
infesbted) as well as of L. (L.) linstowr and P. (P.) chilostomum {58 p.c.infested.)
It is also the only one host so far known of P. (P.) aelleni and a most frequent
host of L. (L.) granulosum. It belongs together with E. serotinus to the most
heavily infested bats.

The slighest. infestation was 1 trematode, the heaviest was 350 trematodes
in one bat,

4. Myotis duubentoni doubentoni Kuhl

38 specimens of 41 examined were hosts of 6 trematode species: P. (P.)
vespertilionis (87 x ), L. duboisi (10X ), P. (P.} carolinum (8 x ), A. amphorae-
Jormis (5x), L. (L.) linstowr (1X) and L. (L.) granulesum (1x).

The o curing combinations of those species were as follows:

P. (P.) veapertilionie 20 P, (P.) vespertilionis } 25 P, (P.) vespertilionis
A. amphoracformis L. (L.} linstowi
P, (P.} vespertilionis | 55 L. (L.} grenulosum 1x
L. duboisi | P (P.) vespertilionis L, dubotsi
L. duboisi 1x :
P. (P.} vespertilionis | A. amphoraeformis P. (P.) vespertilionis
P. (P.} carolinum I P. (P.} carolinum Ix
P, (P.) carolinum A. amphoraeformis
P. (P.) vespertilionis L, dubotst 1x
L. duboisi 2 A. amphoraeformiz
P. (P.} carolinum &1

© M. daubenfoni is one of the most frequent hosts of P. (P.) wvespertilionts
and of L. duboisi, Tt is also the only so far known host of P. (P.) carolinum.
The slightest infestation was 2 trematodes, the heaviest was 83 specimens
of trematodes in ong bat.
i sl

. : 5. Myotis mystacinus mystacinus Kuhl

34 specimens of 37 examined were hosts of 7 trematodes species: P, (P.)
vespertilionis (28 x ), P. (P.) ascidia (21 X ), L. (L.} linstowi (16), A. ampho-



Table II. The review of occurence of trematode species in bats expressed in p. c.

Tabulka II. Pfehled druhi motolic podle vfskytn v netopyrech. Vyjadteno v procentech.
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racformis (12x), P. (P.) chilosiomum (4x), P. (P.) longiforme (3%) and
L, dubotsi (2X).

The occuring combinations of those species were ag follows:

P. (P.) vespertilionis P. (P.) veapertilionis 9y P, (P.) ascidia 2%
P. (P.) ascidia 4x P. (P.) aacidia o
A. amphoraeformis ) P. {P.} vespertilionds | 4 5
L. (L.} linstowt l gy A. amphoraeformis
P. (P.) vespertilionia P, (P.} ascidia i L
L. (L.) tinstowi e ) . P. (P.) vesapertilionis
P. {P.) ascidia L. {L.) linstowi L. duboisi 1x
A. amphoracformis P. (P.) ascidia } 2% 4. amphoraeformis
P. (P.) chilostormum
P. (P.) vespertilionis 4x A, amphoraeformis P, (P.) vespertilionia } 1x
L, duboisi
P, (P.} vespertilionis 3y P, (P.) veapertilionis
L. (Lo} Hirstows r. g. ; asoidia } ax b ﬁ: j' oesﬁftiﬁonia ,
. {P.) chilostomum . (P.) aserdia %
P. {P.) veapertilionis P. (P.} longiforme P. (P.} longiforme I
L. {L.) linstows 2% .
P, (P.) ascidia I (L.) linstows 2x P. (P.) veapertilionis } L
L. (L.) linatow;

M. mystacinus is one of the most frequent hosts of P. (P.) vespertilionis
(62 p.c. infested) and a most frequent host of P. (P.) ascidia (56.7 p.c. infested)
and of 4. amphoracformis (32 p.c. infested). P. (P.)} ascidia and A. amphorae-
Jormis oceur most frequently in one host specimen.

The slightest infestation was 1 trematode, the heaviest was 132 trematodes
in one bat specimen,

6. Pipistrellus pipistrellus pipistrelius Schreb.

32 specimens of 36 examined were hosty of 6 trematode species: L. (L.) lin~
stown (29 %), P. (P.) chilostomum (10X ), P. (P.) vespertilionis (5 X ), P. hetero-
porus (3x), P. lepidotus (2x) and M. peregrinus (1).

The ocouring combinations of those species were as follows:

L. (L.} linstowi 14 P. (P.) chilogtomum | | %

L. (L.) linstows

P. (P.} chilostomum Tx
P,

. (P.] vespertilionia 3><'
L. (L.} linstows
L

. (L.) linstows } yid

L. (L.] linstouwt

P, {P.) vespertitionis
1x
Prosthodendrium sp.

P. heteroporus

L. {L. Jlinstows 1%
P, lepidotus

L, heteroporus 1x

P. (P.) chilostomum 1

P. lepidotus

P. (P.) vespertilionts 1%
L. (L.) linatour

M. peregrinus

P. (P.) chilastomum
1x
L. (L.) linstowi

P. pipisirellus is the most frequent host of L. (L. } linstows (80.5 p.c. infested),
3 specimens of Mesofretes peregrinus were found in a Pipistrelle from Slovakia.
The slightest infestation was 1 specimen, the heaviest 63 trematodes in

one bat specimen,

12 specimens of 14 examined were hosts of 5 trematode species:

7. Nyectalus noctula noctuln Schreb. - g

P. (P,} vespertilionis (10X ), P. {P.) chilostomum (7<), P. semisquamosum

(4x), L. (L.) linstowi (3 x) and P. lepidotus (1X).

6"



The occuring combinations of those species were as follows:

P. (P.) veapertilionis 4% P. (P.) vespertilionis L, (L.) linstowi

P. (P.) chilostomum 1x P. (P.) chilostomum L%
P. (P.) veapertilionis P. lopidotua P. semisquamoswm
P. (P.) chilostomum ; 2X P. asmisquamosum
P, semisquamosum P, {P.) vespertilionis

P. (P.) vespertilionis 1% L. (L.) linstows 1x
P. chilostomum 1% L. (L.} linstowi P, (P.} chilostomum

P. (P.) veapertilionss } 1%
P. (P.) chilostomum

N. noctula is one of the most frequent hosts of P. (P. ) vespertilionis (71.4 p.c.
infested) and of P. (P.) chilostomum (50 p.c. infested). It is also the most
frequent host of P. semisquamosum.

The slightest infestation was 2 trematodes, the heaviest 45 trematodes in
ons bat specimen.

8. Eptesicus serotinus serotinus Schreb.

13 specimens of 16 examined were hosts of 7 trematodes species: P. (P.)
vespertilionis (9 ), L. (L.) linstows (9x), P. (P.) chilostomum (8 X ), R. trigo-
nostoma (2X), P. (P.) ascidia (1), L. (L.) granulosum (1 X ) and O. meheleyi
(1x).

The oceuring combinations of those species were as follows:

L. (L.) linstowt 1 2y P. (P.) vegpertilionis } i P. (P.) vespertilionis
P. (P.] chilostomum | P, (P.} chuostomum L. (L.) linstowi
L. (L.} granulosum 1%
P. (P.) vesperlilionis P, {P.) veaperiilionis Lsé P, [P.) chilostomum.
L. (L.) linstows 2x L. (L.) linstows } P. (P.) ascidio
P. (P.) chilostomum Q. meheleyi
P. (P.) veapertilionis
P. (P.} eagiesiiliviia } L I.. {L.) linstowi } In L. (L.) instowi
R. trigonocstoma P, (P.) chilostomum P. (P.) chilgstomum 1x
R. tregonostoma 0. meheleyi

|

. (P.) vespertilionis  1x
E. serotinus is one of the most frequent hosts of P. (P. ) chilostomum (50 p.c.
infested), of L. (L.} linstowi (56.2 p.c. infested) and of P. (P.) vespertilionis
(56.2 p.c. infested). It is also the most frequent host of R. trigonostoma and
0. meheleyi.
E. serotinus is the most heavily infested bat: the slightest infestation was
6 trematodes, the heaviest was 600 trematodes in one bat specimen.

9. Miniopterus schretbersi schretbersi Kuhl

17 specimens of 23 examined were hosts of 5 trematode species: L. (L.) lin-
stowi (14x), P. (P.) chilostomum {(9x), P. (P.) parvouterus {5 x), P. (P.)
vespertifionts (1 X ) and M. peregrinus {1x).

The occuring combinations of those species were as follows:

L. (L.) linstowi 85 P. (P.) parvoulerus 1x P. (P.) vespertilionis
P. (P.) chilostomum L. (L.) linstows 1x

L. (L.} linstowi P. (P.) chilostornum
L. (L.) lwnstowi 4 FP. (P.) chilostomum ¢ 1X

F. (P.) parvouderus P. (P.) parvoulerus 1x
P, (P.) parvouterus 2x M. peregrinua
L. (L.) linstowi P, (P.} chilostomum Ix



M. schreibersi is one of the most frequent hosts of L. (L.) linstowi (61, 0 p.c.
infested) and of P. (P.) chilostomum (39 p.c. infested). It is also the most
frequent host of P. (P.) parvouterus (21.7 p.c. infested).

The slightest infestation was 2 specimens of trematodes, the heaviest
142 trematodes in one bat specimen,

10. Myotis nattereri nattereri Kuhl

12 specimens of 18 examined were hosts of 5 trematode species: L. (L.}
linstoun (7% ), P. (P.) chilostomum (2X), P. (P.) vespertilionts (6 ), P. (P.)
longiforme (2 ), and P. (P.) ascidia (Lx).

The occuring combinations of those species were as follows:

L. (L.) linstoun 5x L. (L.j linstowi o L. (L.) listowi } -
P, (P.) chilostomum | P. [P.) ascidia
P. (P.) vespertilioms 2%
P, (P.) vespertilionie } 1x
P. (P.) vespertilionis | , P. (P.) chilostomum
P. (P.) longiforme =

M. nattereri is one of the most frequent hosts of L. (L.} linstowi (38.8 p.c.
infested).

The slightest infestation was 1 specimen, the heaviest 14 trematodes in
one bat specimen,

e

1. Plecotus auritus auritus L.

22 specimens of 42 examined were hosts of 6 trematode species: P. (P.)
chilostomum (14X ), L. (L.) linstows (8 X ), P. (P.} vespertilionis (6 ), P. (P.)
ascidia (1x), O. meheleyi (1X) and A. amphoraeformis (1 ).

The occuring combinations of those species were ag follows:

P. (P.) chilostomum  Tx L. (L.) Lnatow Ix L. (L.) tunstoun }
P, (P,) chlosicmum 1x
L. (L.} linstows } 3 P, (P.) vesperulionis  2x P, (P.) asvidie
P, (P.} chilostomum
Lecsthodendrium sp, } 1% O. meheleyt 1%
A, emphoraeform

P, (P.} veapertilionts } 3 Prosthodendriwm sp.
P. (P.) chilostomum »
P. (P.) vespertrlionis } 1%
L. (L.} linstows
P. auritus seems to be one of the more frequent hosts of P. (P.) chilostomum
(33.3 p.c. infested). It is the less frequently parasited bat in this group, but
as & host of 6 trematode species it belongs rather to this than to another group.

RO 12, Vespertilio murinus murinus L. -

1 specimen of this bat was a host of 4 trematode species: P. (P.) vesper-
tihonis, L. (L. ) linstowr, P. (P. ) chilostomum and P. heteroporus. The infestation
was 48 trematodes in a bat.

Only one specimen of this bat having been examined, it cannot be decided
exactly whether this parasitization is the result of chance or whether the
species belongs to the frequently infested bats.
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GROUP B.

1. Rhinolophus hipposideros hipposideros Bechst.

25 specimens of 63 examined were hosts of following trematode species:
P.(P) !:espertdioms (153), P. {P. )} chilostomum (10x), L. (L. ) linstowi (1X)
and M. peregrinus (1X).

The occuring combinations of those apecles were as follows:

P. (P.) vespertilionis 14x P. (P.) vespertalionss } 1% M. peregrinus } [
P. (P.} chalostomum P, {P.) chalostomum |

P. (P.) chilostomum 8x
L. {L.) hinstoun 1x

R. hipposideros seems to be one of the more frequent hosts of P. (P.) vesper-
tilionis (23.8 p.c. infested). P, (P.) vespertilionis was found only in bats from
Bohemia and Moravia, while the trematodes of family Lecithodendriidae only
in that from Moravia and Slovakia. 1 specimen of M. peregrinus was found
in a bat from Slovakisa.

The slightest infestation was 1 trematode, the heaviest was 12 trematodes
in one bat specimen.

2. Myotis bechsteini Kuhl
1 specimen of 3 examined was a host of 26 apecimens of P. (P. ] chilostormum.

3. Plecotus austriacus Fiacher

11 specimens of 43 examined were hosts of 4 trematode species: P. (P.)
vespertilionts (8x), L. (L.} lnstowi (2x), P. (P.) chilostomum (1) and
A. amphoraeformis (1X).

The occuring combinations of those species were as follows:

P. (P.) vespertilionis  Tx E. (L.} tinstowi 1% P. (P.) vespertilionis | |
L. (L.) Bnstown /
P. (F.) chilostomum Ix A. amphoraeforms 1x

The slightest infestation was 1 specimmen, the heaviest 20 trematodes in one
bat specimen.

4. Myotis blythi oxygnathus Mont.

8 specimens of 34 examined were hosts of 4 trematode species: P. (P.}
longiforme (5% ), P. (P.} hurkovae (1 x), P. (P.) chilostomum (1 X ) and P. (P.}
vespertilionis (3 x).

The oceuring combinations of those gpecies were as follows:

P. (P.) longiforme P. (P.]) longiforme 3Ix P. (P.} vespertilionis 1%
P. (P.} hurkovae } 1%

P. (P.) chalostomum P. (P.) vespernonis } i . (P.) vespertilionis } -

P. (P.) longiforme Leesthodendrium sp.
3 + 2 specimens of P. (P.) vespertilionis come from bats found in Moravia.
The slightest infestation was 1 specimen, the heaviest 280 trematodes in
one bat specimen.

8. Myotis mczrgsmtw emarginatus Geoffr,

5 specimens of 26 examined were hosts of 4 trematode species: P. (P.)
vespertilionis (3x), P. (P.) chilostomum (2x), L. (L.) linstow: (1X) and
A. amphrrmeformaa (1x).



The occuring combinations of those species were as follows:

P. (P.} vespertilionis  2x P. (P.} vespertilionis
P. (P.) chilostomum 1x ; P, (P.} chilostomum ¥ 1x
L. (L.) tinstowt 1x A. amphorasformis

The slightest infestation was.l specimen, the heaviest 6 trematodes in one
bat specimen. M. emarginatus is the less frequently parasited bat in this
group,

GROUP G

1. Rhinolophus euryale euryale Blas.

2 specimens of 28 examined were hosts of 1 and 13 specimens of L. (I.)
linstow.
2. Barbastella barbastellus barbastellus Schreb,

2 specimens of 36 examined were hosts of 1 specimen of Pycnoporus hetero-
porus and 1 specimen of P. megacotyle.

3. Myotis myotis myotis Borkh.

2 specimens of 87 examined were hosts of 8 L. {L.) linstowi and 1 L. (L.}
linstowi and 2 P. (P.) chilostomum. No parasited specimen of this bat waa found
in Bohemia.

Nothing can be said about P. nathusii Keys. et Blas., 2 specimens of which
were not infested.

t
DISCUSSION

The host specificity is little or almost none. Most trematode species occur
in more bat species with exception of two species: P. (P.) carolinum found
80 far only in M. daubentoni and P, (P.) acllent known so far only from E. nels-
soni, Most hosts arve recorded for £. (P.) vesperlilionis — 30 bat species
(16 in my material).* The other records in the literature on hosts are as follows:
18 for L. (L.) linstowt (16 in my material), 13 for P. (P.) ascidia {5 in my
material), 13 for P. (P.) chilosiomum (16 in my material), 10 for L. (L.) gra-
nulosum (3 in my material), 5 for P. (P.) longiforme (5 in my material), 4 for
P. (P.) parvouterus (1 in my material), 3 for M. peregrinus (4 in my material),
3 for L. duboisi (all in my material), 3 for A. amphoraeformis (7 in my material),
2 for P. heteroporus (4 in my material), 2 for P. megacotyle (1 in my material),
2 for P. (P.) hurkovae (1 in my material), 2 for P. semisquamosum {1 in my
material) and 1 host for P. lepidotus, O. meheleyi and R. trigonostoma (2 in
my material). The review of the occurence of trematodes in various bat
species 18 shown on Table 11,

Y As new hosts are presently reported:

M. emarginatus, M. blythi oxygnathus, M. dasycneme and P. austriacus for
P. (P.) vespertilionis. P. pipistrellus for M. peregrinus. R. ferrumequinum,
R. euryale, M. myotis, N. noctula and P. aqusiriacus for L. (L.} linstowi. M.
daubentons for L. (L.) granulosum. M. nattereri for P. (P.) ascidia.

* Soa part 1. A systematical review of ccouring species, Hidirkov 4, 1963.
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Table TII. Parasitization of bats of group A and B according fo the season in which they were
examined.

Tabulka ITI. Parasitace netopyra podle roénich obdobi, v nichf byl netopyfi pitvéni.

Winter Summer
] i number of number of
examined parasited p.c. | examined parasited p.c.
Bats of group &
R, ferrumeguinum 13 13 100 — — —_
M. dasycneme 3 8 100 — — —_
E. nilssoni 17 16 94 —_ — —
M. davbentoni 15 15 100 26 23 84
M. mystacinus 25 22 88 12 12 100
P, pipistrellus 36 32 88 — — —_
N. nactula 1 1 100 13 11 84
E. serotinus 8 7 87 8 8 ki3
M. schrethersi 23 17 73 - -— ==
M. natterers 12 10 83 i 2 a3
P. auritus 30 14 46 12 7 58
V. murinus 1 1 100 — s —
Bats of group B £y Rk A ?
R. hipposideros 56 21 37 7 4 57
M. bechsteini 3 1 33 == — =
P, cusiriacus 38 8 21 5] 3 60
M. biytht oxygnathus 34 8 23 — = =
M. emarginatus 14 4 28 12 1 8

M. emarginatus, M. bechsieini, M. blythi oxygnathus, E. nilssoni and P. au-
striacus for P. (P.) chilostomum. M. mystacinus, M. nattereri, M. blythi oxy-
gnathus and M. dasycneme for P. (P.) longiforme. K. nilssons and B. barba-
stellus for P. heleroporus. N. noctula and P, pipistrellus for P. lepidotus. P. auritus
for O. meheleyi. R. ferrumequinum for R, trigonostoma. M. emarginatus, M, da-
sycneme, B. nilssoni, P. auritus and P. aqusiriacus for A. amphoraeformis.

As far as differences in parasitization between the sexes (see Table I.) are
concerned they are not significant with the exception of P. guritus, where
67 p.c. females were parasited in comparison with only 21 p.c. males. This
difference may be but chance and confirmation would need larger material.

The differences in parasitization of bats of two ecological groups — the cave-
dwelling bats and the arboreal bats — do not exist: the representatives of
typical eave-dwelling species of the genus Rhinclophus belong for example
in respect of parasitization, to 3 various groups.

As to the season of the vear, in which the bats were examined, there are
no differences in parasitization of bats with trematodes as suggested in
Table IIT.

SUMMARY
L. According to authoress’s material, bats as trematode hosts can be divided
into three groups: a group of frequently parasited bats (50 p.c. to 100 p.c.),

a group of less frequently parasited bats (10 p.c. to 50 p.c.) and a group of
chancely parasited bats {0 to 10 p.c.).
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2. Authoress’s material as well as literary data suggest that little or no
hosgt apecificity exist in trematode species, as most trematode species occur
in more bat species.

3. It also seems that no differences exist in parasitization between both
sexes of bats.

4. Evidently there is no relationship between the parasitization and the ap-
purtenance of bats to some ecological group. It is due to the fact that both
recive the same food.

5. No differences either were ascertained in parasitization of bats in winter
and summer period. ;

BOUHRN

1. Ne zéklad8 autoréina materidlu lze netopyry jako hostitele motolic rozdélit podle stupné
parasitace do 3 skupin: skupine asto parasitovanych netopyri {50 %, a% 100 %), skupina méns
dasto parasitovanych netopyra (10 9, af 50 %) a skupina ndhodné parasitovanych netopyri
{0 a2 10 %,).

2. Materidl autorky, stejné jako literdrni vdajo svéddf pro skuteénost, %o v rémei netopyrit
jako Zivodiéné skupiny existuje mald nebo spife Zadnd druhiové hostitelskd specificite. Vatsina
druhii motolic se vyskytuje ve vice druzich netopyra.

3. Mezi pohlavimi nenf vyznamnych rozdilh v parasitaci,

4. Také nebyl zjistén Zhdny vztah mezi stupném parasitace a prisluinosti netopyrit k eko-
logické skuping, cof lze jisté odiivednit tim, ¥e se Zivi stejnou potravou.

5. Rovnb: paramtace netop¥ra pitvenych v rhzngch rotnich obdobich (v obdobi plezimovéni
netopyrd a v obdobi jejich letni vegetace) nebyla rozdilna,
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FURTHER FINDINGS OF LARVAL TREMATODES IN MOLLUSCS FROM
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Dalsi nélezy larvélnich stadii motolic v mekkgsich na dzemi (S8R
Zoekeas ZDARSEA
Received July 20, 1063

The work presents the results of our examinations of 1127 watersnails and 609 clams, dig-
sected in 1962, The material which furnished the basis for this study was collected in the vicinity
of Prague, in southern Moravia (Lednice) and 1n the Bumava Mountains (Novy Svét). 10 species
of lurval trematodes are new to Czechoslovakia.

I FTAMILY ECHINOSTOMATIDAE LOOSS, 1902

1. Buparyphivm melis (Schrank, 1788) Dietz, 1909

Intermediate host: Limnaea stagnalis (Linnaeus, 1768),

Locahsation: hepatopancreas

Extenmtby of invasion: 0.5 9.

Locality: Lednice.

Beaver (1941) first described this larval trematode from the snail
Stagnicola emarginata angulate and traced in experiments the complete life
history of this trematode.

The cercaria (Fig. 1 A) after leaving the snail has a smooth cuticle; it
measures 0.310--0.410 mm. in length and 0.130—02.00 mm. in width. The
head-collar is provided with 27 thorns measuring (.012 mm. in length. The
4 ventral thorns are arranged in pairs one on top of the other, the 6 lateral
thorus are in one row, the 7 dorsal thorns in twe rowa. The oral sucker (0.055
to 0.061 by 0.056—0.070 mm. in diameter) is followed by the prepharynx,
measuring 0.027 mm. in length. Caundally situated is the muscular pharynx
(0.060—0.100 mm. in diameter). The esophagus measures (.060—0.100 mm.,
in length and 0.006—0.008 mm. in width and forks in front of the ventral
sucker into the two intestinal caeca, which run up to the excretory bladder.
The ventral sucker measures in diameter 0.0861—0.080 by 0.067—0.098 mm.
and lies at a distance of 0.162—0.214 mm. from the anterior end of the body.
At its level and caudally is the anlage of the reproductive organs. On the
ventral side anterior to the ventral sucker and posterior to it is alayer of
macronuclear cells (Fig. 1B), which distinctly differentiate this cercaria
from all other echinostome cercariae so far found in Czechoslovakia.

The excretory system consists of 30 (or more ?) flame cells, of 2 collecting
tubules, anteriorly filled with coarse excretory granules (0.0156 mm. in dismeter).
The tubule leading from the excretory bladder leads into two lateral pores
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situated at the first fifth of the tail, which is 0.570—0,735 mm. long and 0.050
to 0.077 mm. wide.

The rediae (Fig. 1 C) measure 1.3—1.9 mm. in length and 0.220-—0.385 mm.
in width. Their intestine, filled with yellow-brown granules reaches behind
the ventral locomotor
appendages, situated in
the last third of the bo-
dy. The pharynx measu-
res 0.050—0.098 by 0.056
—0.077 mm. in diameter
and lies on the anterior
end of the body, posteri-
or to it is a narrow collar
and the birth pore,

In natural conditions
the cercariae encyst in
tadpoles. However, I
found partly encysted cer-
cariae (Fig. 1 D) in the
wall of the coat of the
same snail, which was pa-
rasitized by thege cerca.
riae. Their encystation
was probably due to the
fact that the cercariae,
subjected to strong pres-
sure on the coverslip,
tried to leave the snail
through the respiratory
opening. Beaver (1841)
also mentioned pressure
as the cause of an in-
complete encystation.The
metacercaria  measures
0.160—0.200 mm. india-  gig 1, Buparyphium melis (Schrenk, 1788) Diotz, 1009; A,
meter. The wall of the B — cercariae, C — rediae, D — metacercaria. E — Necacan-
cyst is 0.003—0.004 mm. thoparyphium echinatoides (Filippl, 1854) — metacercaria.
thick,

In Czechoslovakia, adult trematodes were found by Prokopi& (1958).

2. Neocanthoparyphium echinatoides (Filippi, 1854)

Syn. Hehinoparyphium petrowi Nevostrujeva, 1953,

Bupplementary host: Vimparus aeerosus (Bourquignat, 1862).

Localisation: collar.

Extensity of invasion: 4 9%,

Locality: Lednice,

The observed metacercariae are the larval stages of the trematode N. echi-
natoides, first described by Odening (1962) under this designation, who
also studied in detail the synonymy of this species. Previous to the adult
trematode, where the natural definitive hosts are not yet known, the cercariae
were described under the name C. echinatoides de Filippi, 1854,
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The cysts of the metacercariae (Fig. 1 E) are 0.214 —0.236 mm, in dia-
meter, their wall is 0.012—0.015 mm. thick, The head-collar of the meta-
cercaria iv furnished with 49—50 thorns, of which 4 large ventral thorns
(0,040—0.043 mm. in length and 0.00% mm. in width) stand out very promin-
ently at each side, Close to them lies a lateral thorn 0.020 mm. long. The
remaining lateral and dorsal thorns are arranged in two rows and 0.016 mm.
long and 0.003 mm. wide. The oral sucker measures 0.060 by 0.050 mm.,
the bigger ventral sucker 0.070—0.098 by 0.070—0.085 mm. The pharynx is
0.042—0.046 mm. long and 0.018--0.02} mm. wide.

No adult trematodes were as yet recorded from our territory.

II. FAMILY BRACHYLAEMIDAE JOYEUX ET FOLEY, 1030

3. Leucochloridiomorpha constantice (Gower, 1935)

Intermediate host: Viviparus acerosus {Dourquignat, 1862).
Lecalisation: hepatopancress,

Extensity of mvasion: 4 9

Locelity: Lednice.

The life history of Len-
cochloridiomorpha  con-
stantiae (Gower, 1935) wag
studied by Alligon
(1943). Our cercariae ag-
vee in every detail with
the data of Allison
except the number of pe-
netration glands. Te hor-
nogorenkoe - Bi-
dulina (1958) menti-
ons a verysimilar cerea-
ria, but, in default of a de-
tailed description T could
not determine its identi-
ty with the cercariae of
the species L. constantine.

The body of the cer-
caria (Fig. 2 A) measures
0.160 — 0.217 mm. in
length and 0.060—0.100
mm, in width. Its whale
surface is covered with
rows of fine thorns, an
its anterior half are soli-
tary longer bristles. The
oral sucker measures on
the average 0.036—0.050
mm, in diameter, The

N\ opening of the 6 macro-
Fig. 2. A — Leusochloridiomorpha constantase (Gower, 1935) Nuclear glands inside the

— cercaria. B, C — Tylodelphys exoavata (Rudolphy, 1503) Ofal sucker could not
Szidat, 1935 — cercarse. be determined. The oral
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sucker measures 0.036—0,050 mm. in diameter, its anterior part bears
the opening of 4 pairs of glands situated above the ventral sucker, The pharynx
(0.015—0.018 mm. in diameter) is followed by the esophagus, which forks
into two sack-like caeca reaching only to the anterior margin of the ventral
sucker at a distance of 0.070—0.125 mm. from the anterior margin of the body.
The ventral sucker measures 0.030—0.046 by 0.033—0.050 mm. in diameter
and is covered with concentric rows of irregularly arranged thorns. The
excretory bladder and the anlage of the reproductory organs are situated
at the posterior end of the body. In the excretory system 6 pairs of flame cells
are fairly well visible.

The body of the cercaria is furnished with a rudimentary forked tail, its
stemn measures 0.058—0.082 mm. in length and 0.021 —0.030 mm. in width,
the forks are 0.055—0.100 mm. long and 0.012—0.015 mm. wide.

The cereariae develop in branched sporocysts, which are difficult to isolate
undamaged. We ascertained metacercariae on our territory previously
(Zddrs k4, 1963). Adult trematodes have not yet been found.

III. FAMILY DIPLOSTOMIDAE FPOIRIER, 1886

4. Tylodelphys excavata (Rudolphi, 1803) Szidat, 1935

Intermediate host: Planorbis corsneus (Lmnaeus. 1':'58)

Localisation: hepatopancreas i

Extensity of invagion: 34.6 9.

Locality: Lednice

This cercaria was first described by Szidat (1935) from Planorbis
corneus. The same host was also mentioned by Zdun (1959), Niewia-
domska (1960) and Odening (1962). Strikingly similar to Tylodelphys
excavata 1y the species Cercarie fenuis Miiller, 1923, parasitizing Planorbis
irivoliz. No suggestion has as yet been made into which species of the genus
Tylodelphys this cercaria developa.

The body of the free-swimming cercaria (Fig. 2 B, C) is 0.135—0.160 mm.
long and 0.046—0.061 mm. wide. The mouth-opening is adorned with 5 rows
of thorns, arranged in chessboard pattern. The remaining part of the body
is covered with very fine thorns and solitary longer bristles. The pear-shaped
head organ, meaguring 0.024 -0.036 by 0.024—0.033 mm. is pierced by the
two openings of the 2 pairs of penetration glands, which lie closely in front
of the ventral sucker, and are filled with coarse granules and large nuclei.
Their arrangement is very typical — the two anterior glands lie one on top
of the other between the bifurcated caeca, the posterior glands lie side by
gide. The digestive system consists of a short prepharynx, a pharynx (0.018 X
X 0.012 mm. in diameter) and an esophagus forking half way between the head
organ and the ventral sucker and terminating at the base of the holdfast
organ in front of the excretory bladder. The ventral sucker, measuring
0.021--0.027 by 0.024—0.036 mm. in diameter, lies at a distance of 0.082
to 0.100 mm. from the anterior end of the body and is provided with 32—36
hooklike thorns. The excretory system consists of the excretory bladder,
of two collecting tubulus with a bundle of lashing cilia on every tubule, which
branches at the level of the anterior margin of the ventral sucker into two
tubules, one of them extending cranially, the other caudally. The latter has
two bundles of lashing cilia. The number of flame cells is 16 = 2[(2 + 2) +
+ {2 + 2)]. Four of the flame cells are situated in the tailstem, through the
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middie of which passes a tubule with two terminating openings on the furcae.

There are different views on the arrangement of the excretory system of
this trematode. Niewiadomska (1960) described 22 flame cells, prob-
ably including the 6 bundles of lashing cilia from the collecting tubules, as
pointed out by Odening (1962). The latter (1962) mentioned a preace-
tabular anastomosis with a blind protrusion, which has, however, not been
noticed by anybody else, In the center of the tailstem, which measures 0.193
to 0.224 mm. in length and 0.024—0.042 mm, in width, we abserved great
quantities of minute caudal corpuscles. On its surface we counted 9 groups
of longer bristles. The furcae are 0.181—0.211 mm, long and 0.015—0.024 mm.
wide and covered with fine thorns.

The cercaria develops in long, threadlike sporocysts measuring 2.680 to
2.800 mm. in length and 0.070—0.077 mm. in width.

The cercaria is strikingly similar to the cercaria of the species 7. excavata
(Nordmann, 1832) Diesin g, 1850. The principle differentiating features are:

1. The body of the esrcaria of T'. excavats is shorter than the tailstem, the body of 7'. clavata
is longer than the tailstem.

2. The tailatern of 7. excavate 18 filled with great gantities of caudsal corpuscles, the tailstem
of T. clavata haa only b pairs of large candal corpuscles.

3. The cercaria of 7. ezcaveta develops in P. corneus, of T. cluvate in Lymnaea auriculoria
and Radix ovala.

4, There are certain differens in the biology of both cercariae: the cercariae of T. excavata
quickly penetrate tadpoles bub not the gills of fishes, while the opposite was chserved 1n the
cercariee of T'. clavata.

In our experiments the tadpoles infested with these cercariae died after
3 hours. The cercariae inside their bodies had already lost their tails. Wedid
not trace experimentally their further development,

From Czechoslovak territory, the adult trematode of T'. excavaic was
reported by Macko (1960 a, b) from Ardea cinerea L. and Ciconia nigra L.,
metacercariae of this species were recorded by Vojtkova (1961, 1963)
from Rana esculenta L. , "

IV. FAMILY GORGODERIDAE LOOSSE, 1901

"

5 Gor jodering vitelliloba (Olsson, 1876) ¢

Intermediate host: Sphaerium corneuwm (Linnaeus, 1758), Musculium lacusire {Miiller, 1774).
Localisation: gills,

Extenaity of invasion: Sph, cornswm 6 %, M. lacusire 1 9, ,
Locelity: Novy Svét (Sumava Mts.). *

Sinitsin (1905) studied the life history of @. witelliloba and discovered
the larval stage of this trematode in Cercario macrocerce described by Fi-
lippi (1854). Although our cercariae were found in such localities where
frogs are parasitized only by Gorgoderinavitelliloba (we did not find any species
of the genus (forgodera), our cercariae are in conformity with the cercariae
of the species G. pagenstechers Sinitsin, 1905 and not with the cercariae of
G. vitelliloba. However, it is still to be questioned whether Sinitsin
correctly confirmed the adherence of the individual cercariae to the adult
trematodes.

On the basis of his descriptions findings of cercariae of the species G. vilel-
illoba were recorded by Lutte (1934), Wesenberg-Lund (1934),
Tchornogorenko-Bidulina (1958) and Zdun (1961), and cer-
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cariae of the species G. pagenstecheri by Wesenberg-Lund (1934),
Ginecinskaya (1969) and Zdun (1961).

The body of the cercaria (Fig. 3 A, B), before leaving the clam, measures
0.214—3.290 mm, in length and is deposited in an egg-shaped chamber close

to the widened partofthe
very long tail, the base of
which is formed by a lay-
er of cylindrical cells,
The width of the tailba-
se does not extend the
width of the chamber.

The tailis 2.680 mm.
long and, at the base,
0.200 mm. wide. The oral
sucker measuring (.046
—0.058 mm. in diame-
ter, is furnished with a
stylet of 0.024 to 0.027
mm. in length. The ven-
tral sucker (0.060—0.080
min. in diameter) lies at
adistanee of 0.100-—-0.116
mm. from the anterior
end of the body. The
digestive system was in-
discernable. Close to the
stylet terminate the two
hig duects of the penetra-
tion glands. The penetra.-
tion glands are orally to
the ventral sucker, their
numbers, however, could
not be determined.

The cercarine develop
in sack-like sporocysts
(Fig. 3 (), mcasuring
1.26¢ to 1.500 mm. in
length and 0.370—0.390
mm. in width, which are

Fig. 3. Gorgodering vitelliloba {Olsson, 1878) 1; A, B — cerca-
riae, C — redia, D — Crepidostomum forionis (Muller, 1784)
—- ceroaria, B, — rodiae,

fastened with their tapered end among the gills. On the opposite end isthe pore,
through which the cercariae leave the sporocysts.

The aduit trematode of the species G. vitelliloba was recorded by Freund
(1933), Wolf (1938), Questel (1942) and Vojtkov s (1961) from
the territory of Czechoslovakia.

V. FAMILY ALLOCREADIIDAE STOSSICH, 1903

6. Crepidostomum farionis (Muller, 1784)
Intermediate host: Sphaerium corneuwm (Linnaeus, 1758), Musculium igeustre (Muiller, 1774)

Locahsation: gills.

Extensity of invasion: Sph. corneum 48.4 %, M. lacusire 8.7 %.
Locality: Novy Svét (Sumava Mts.).
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The life history of this trematode was solved by Brown (1927) and
intensely studied by Crawford (1939, 1943). Lately Zdun (1961) has
recorded the finding of ophtalmoxiphidiocercariae of this species.

The body of the cercaria (Fig. 3 D) is 0.200—0.365 mm. long and 0.128 to
0.187 mm. wide, the attached tail measures 0.184—0.435 mm. in length and
0.024 —0.042 mm. in width. A narrow dorsal-ventral membrane extends along
the whole length of the tail. This membrane has not been mentioned by any
of the foregoing authors, Very striking are the two pigmentation eye-spots
(0.012—0.021 mm. in diameter), placed at both sides of the body caudally
of the oral sucker which measures 0.042—0.064 by 0.046—0.070 mm. in dia-
meter. The stylet in the oral sucker measures 0.027 mm. Close to it terminate
3 pairs of penetration glands, located at the level of the ventral sucker. The
gland placed closer to the midline has its own duct extending between the
pharynx (0.018 mm. in diameter) and the pigmented eye-spot and terminating
at the stylet above the joint duct of the two remaining glands, which runs
outside the pigmented eye-spots. Caudally to the ventral sucker, measuring
(.036—0.058 by 0.039—0.064 mm., which lies at a distance of 0.076—0.168 mm.
from the anterior end of the body, is the anlage of the reproductory organs.
The 2 excretory tubules drain into the excretory bladder, forming a loop at
the level of the ventral sucker, after which they subdivide into two branches,
oune in oral, the other in caudal direction. Into the oral branch terminate the
ducts of 7 flame cells, into the caudal branch the ducts of 13 flame cells.
The formula of the excretory system of this cercaria is 2[(3 + 4) + (4 + 3 +
+ 3 4 3)].

The cercariae develop in rediae (Fig. 3 E) measuring 1.300 mm. in length
and 0.208 mm. in width with a pharynx of a diameter of 0.045 mm. Very
young rediae {Fig. 3 E) are 0.165 mm. long and 0.038 mm. wide, the pharynx
measures 0.022 mm. in diameter. Their surface is covered with diagonal
rows of fine scales,

Adult trematodes of the species C. farionis were recorded by Dy k (1954,
19554, b, 1956), Dy k, Lucky et Valenta (1954), Dyk et Lucky
(1956, 1957), Ka s €4 k (1955, 1956, 1957), Kadtak et Zitfian (1960),
Zitiian (1960) and Ergens (1963) from the territory of Czechoslovakia.

VI. FAMILY PLAGIORCHIDAE LUHE, 1901

7. Haematoloechus similis {Looss, 1899) ?

Intermediate host: Planorbis planorbiz (Linnaoeus, 1758).

Localisation: hepatopancreas.

Extensity of invesion: 1.3 9.

Loeality: Podivin near Lednice, Moravia.

Cercariae of the same intermediate host are described by Grabda (1960)
as larval trematodes H. similis, by Odening (1962) as Xipheudiocercarin
sp. 8. Grabda confirmed experimentally, that H. similis is the adulb
stage of this cercaria. However, it is an interesting fact that this cercaria
distinctly, differs from other cercariae of the genus Haematoloechus, of which
all have a wide dorsal-ventral membrane at the tip of the tail. The size of
the excretory bladder of the metacercaria does not answer to the size of this
species. Grabda’s results will, therefore, have to be revised to make sure,
whether, in this instance, really the larval trematode H. similis 18 in question.

The body of the cercaria (Fig. 4 A} measures 0.104—0.174 mm. in length

20



and 0.070~0.100 mm. in width and is covered with fine scales, Inside the
oral sucker (0.033—0.036 mm. in diameter) is a stylet of 0.027-—0.030 mm.
length. At its tip terminate the ducts of the 6 pairs of large penetration glands,
placed laterally and caudally of the ventral sucker. The four anterior pairs
of glands are filled with
coarse granules, the 2 pos-
terior pairs with fine gra-
nules. The anlage of the
reproductive organs lies
at the leve]l of the ven-
tral sucker (0.018—0.021
mm. indiameter). The ex-
cretory tubule passes a-
long the midline of the
tail (which measures
0.067-0.122 mm. in length
and 0.018--0.030 mm.
in width), and termina-
tes in two lateral ducts
in front of the end of
the tail.

The cercariae develop
in oblong sporocysts
(Fig. 4 B) measuring 0.210
to 0.322 mm. in length
and 0.168—0.238 mm. in

width. Fig. 4, Haematoloechus similis (Looss, 1899) 7; A —cercaria,
The adult trematodes B — redin. C — Cercaria helvetica VI Dubois, 1928, D —
of the species X, similis sporocyst.

{as far as the mentioned

cercariae are the true repregentatives of the larval stages of this species)
were recorded by Freund (1933) and Wolf (1938) from Czechoslovak
territory.

VII. CERCARIAE WITH A DOURTFUL SYRTEMATIC LISTENING
8. Cercaria helvetica VI Dubois, 1928

Hoat: Planorbes planorbie (Linnaeus, 1758).

Localisation: hepatopancress.

Extensity of invasion: 7.8 9.

Loecality: Mudov (southoern Moravia).

A narrow dorsal-ventral membrane, running along the entire length of the
tail up to its last tenth was observed on the tail of this cercaria. This mem-
brane must have been overlooked by Dubois, since, except for it, both our des-
criptions of the cercaria are in complete conformity. There is also a striking
similarity with other cercariae found in snails of the family Planorbidae —
Cercariae indicae LIIT Sewell 1922, Cercaria gracelis Wesenberg-Lund
1934, Cercaria tridena Miller 1936 and Cercarie pili Brooks 1943,

The body of the cercaria (Fig. 4 C) measures 0.230—0,313 mm. in length
and 0.100—0.132 mm. in width and is completely covered with fine scales,
The oral sucker (0.036—0.046 mm. in diameter) furnished with a 0.027 mm
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long stylet, is succeeded by a short prepharynx and a pharynx, measuring
0.012 mm. in diameter. The esophagus bifurcates closely above the ventral
sucker into two caeca reaching up to the posterior end of the body. Next
to the ventral sucker (0.039—0.046 mm. in diameter) are three pairs of large
penetration glands, situated at a distance of 0.130-—0.180 mm. from the
anterior end of the body. The anlage of the reproductive organs lies at the
level of the ventral sucker and reaches up to the large Y-shaped excretory
bladder. The flame cells could not be distinguished. The tail measures 0.100
to 0.200 am, in length and 0.021—-0.030 mm. in width and is equipped with
a narrow dorsal-ventral membrane. Cercariae are developing in sack-like
sporocysts. ;

9. Cercaria cellulosa Looss, 1900

Host: Vwsparus acerogus (Bourquignat, 1862).
Locahsetion: hepstopencreas.

Extensity of invasion: 4 %,

Locality: Lodmoe,

The cercaria, discovered by Wesenberg-Lund (1934) and Zdun
(1961) is very similar to the Cercaria adiposa Lutta (1934) found in the same
host, which, however, is described very scantily, since data about the number
of penelration glands, about the form of the excretory bladder, the stylet,
ete. are missing. The Cercariae 1indicae LVII Sewell 1922 are in conformity
with this cercaria except for the form of the stylet and the size of the sporocysts.

The body of the cercaria (Fig. 5 A) is 0.130—0.200 long and 0.070—0 100 mm.
wide. Very striking is the quantity of fat drops (0 009 mm. in diameter),
filling the entire body except its anterior third and making it little translucent.
The oral sucker measures 0.033—0.036 mm, in diameter and is furnished with
a stylet (0.018 mm. in length} next to which terminate the 2 pairs of large
penetration glands (0.015 by 0.021 mm. in diameter) placed anterior to the
ventral sucker. The anla-
ge of the reproductive
organs lics at the level of
the ventral sucker (0.024
—0.030 mm. in diameter)
at a distance of 0.080
—.095 mm. from the
anterior end of the bo-
dy. The excretory blad-
der is Y-shaped. The
tail is 0.070—0,125 mm.
long and 0.020—0.027
mm. wide,

The sporocysts (Fig. 5
B) are 0.224—0.406 mm,
long and 0.152—0.266
mm. witde and contain
about 10 cercariae. The
smaller dimension of the

g 5. A — Uercam eelliloss Looss, 1900, B — aporoayst, EE_]OI‘OCYST:S recorded bY
C — Metacercaria geon. sp. 11, Wesenberg-Lund




(1934) and Zdun (1961) may be due to the fact that the hepatopancreas
was simultaneously parasitized by sporocysts of the species Leucochloridio-
morvha constantiae.

10. Metacercaria gen. sp. 11

Host: Planorbis cornews (Linnaeus, 1758),

Localisation: hepatopanecreas.

Extensity of invasion: 1.9 %.

Locality: Podivin near Lednice.

We neither succeeded to list this cercaria to any order nor did we find its
description in the literature.

The metacercaria is deposited in a round thickwalled eyst of a diameter
of 0.150 mm. The body of the released metacercaria (Fig, 5 C) is very flat
and transparent and the excretory system is thus clearly visible. The meta-
cercaria is 0.200—0.300 mm. long and 0.070—0.107 mm. wide and its body
is completely covered with triangular thorns arranged in chessboard pattern.
The oral sucker (6.030—0.046 mm. in diameter) is followed by a short pre-
pharynx; the museular pharynx measures 0.0089—0.012 by 0.012—0.015 mm.
in diameter. The short esophagus bifurcates into two narrow caeca at half
the distance between the oral and ventral sucker. The caeca reach to the poste-
rior end of the body. Under the pharynx at the place where the caeca bi-
furcate we observed a conglobation of cells with large nuclei and behind it
the anlage of the reproductive organs, leaning with its dorsal part on the
ventral sucker (0.024-0.033 by 0.024--0,039 mm. in diameter). The distance
of the ventral sucker from the anterior end of the body is 0.090—0.150 mm.
The periphery of the ventral sucker is covered with 46 thorns in typical arran-
gement, 23 thorns each on the left and the right side of the sucker, which on
the midline of the anterior margin face each other, on the posterior margin
are divided by a bigger space.

The excretory system consists of a long excretory bladder, running through
the midline up to the center of the ventral sucker, there dividing into two
tubules, going up to the oral sucker, where they turn and bifurcate into two
tubules, at the level of the ventral sucker, one branch running in caudal,
the other in cranial direction, where from the latter a very short tubule bran-
ches off in dorsal direction close to the bifurcation. The formula of the 36 flame
cells is 2[([2 + 2 4+ 2 4 2] + [2 + 2]) + (2 + 2 }- 2)]. Many encysted meta-

cercariae were observed in the hepatopancreas.

SUMMARY

10 species of larval trematodes, obtained from examinations of 1127 snails
and 609 clams are described in this paper. The snails of the species Viviparus
acergsus (Bourguignat, 1862) were parasitized by metacercariae of Neocantho-
paryphiwm echinatoides (Filippi, 1854), by cercariae Leucochloridiomorpha
constantiae (Gower, 1935) and Cercaria cellulnse Looss, 1800; Limnaca stognalis
(Linnaeus, 1758) were parasitized by larval trematodes of the species Fupary-
phium melis (Schrank, 1788) Dietz, 1909. In snails Planorbis cornens (Linnaeus,
1758) we found cercariae and sporocysts of Tylodelphys excavate (Rudolphi,
1803) Szidat, 1935 and Metacercaric gen. sp. 11, in the species Planorbis plan-
orbis (Linnaeuns, 1738) cercariae of Haematoloechus similis (Looss. 1899) and



Cercaria helvetica. VI Dubois, 1928, In Sphaerium corneum (Linnaeus, 1758)
and Musculinum lacustre (Miiller, 1774) we found [arval trematodes Gorgoderina
vitelliloba (Olsson, 1876) and Crepidostomum forionis (Milller, 1784).

SOUHRN

V préci je popisovéno 10 druhi larvédlnich stadif motolic ziskanych vyetfenim 1127 plza
a 609 mlia, V pldich druhu Viviparus acerosus (Bourguignat, 1862) parasitovaly metacerkarie
Neoacanthoparyphium echinatoides (Filippr, 1854), cerkarie Le hloridiomorpha econsiantice
{Gower, 1935) a Cerearta cellulosa Looss, 1900 a v plovatkdch Limnaca stagnalis (Linmasus, 17568)
larvaini stadia Ewuparyphium melis (Schrank, 1788) Dietz, 1909, V okruideich Planorbis cornens
{Linnaens, 1758) byly nalezeny cerkarie a sporocysty T'wlodelphys excavata (Budolphi, 1803}
Szidat, 1935 a Meiacercaria gen. sp. 11 a v okrufécich druhu Planorbis planorbis (Linnaeus, 1758)
cerkarie Haemaloloechus similia {Looss, 1899) a Cercaria helvetice VI Dubois, 1828, V mizich
druhu Sphaerium corneum (Linnecus, 1758) 8 Muscwlium lacustre (Miller, 1774) byla zjisténa
Iarvf,lni stadia motolice Gorgodering witelliloba (Oleson, 1876) a Crepidostormum farionis (Muller,
1784).
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ACTA SBOCIETATIS ZOOLOGICAE BOHEMOSLOVENICAR
Yvazel XXVIII — Cialo 1 — 1964 — Str. 26—29

»

Institut de Spéologie « Emile Racovitze » de PAcademie de la République Populaire Roumaine
GASTROPODES DES GROTTES DE ROUMANIEY

Avpxanpriva NEGREA
Recu le 15 adut 1943

' 1. HISTORIQUE

Nos connaissances sur les Gastropodes des grottes de notre pays sont assez restreintes. Les
premiecra travaux se rapportant aux Gastropodes des grottes de Transylvenie sont dus s Bielz
et a Kimakowicaz, et sont cités par Boettger (1), Ony trouve quelques données sur
cortaing Gastropodes terrestres. I est trés cumeux que Wolf (14) dans son Catalogue de la
faune cavernicole, ne mentionne aucune espéce de Gastropode dans lea grottes de Transylvanie,
Bien plus tard (1940) Boettger publie un travail important sur les Mollusques cavernicoles
de cette provinee basé sur les récoltes du regretté Robert Leruth (mort prénsturément
en 1940}, Il y cite les espéces suivantea: Paladilliopsis leruthi, Carychium iridentatum, Orculn
doliofum, Spelaeodiscus triadis, Alopin livida, Cochlodina laminala, Laciniarta cana, Clausilia
dubia transsylvanica, Vitrea crystalling orientalis, Vitrea disphana, Vitrea iranssylvanica, Oxy-
chilus depressus, Helicolimax bielzi, Campylaea fausting. Une année plus tard Rotarides (10)
décenit une espoce nouvelle Paladilhyopsis transsylvanica, trouvée dans le matériel récoltd par le
regrotté P, A, Chap puis dans Ia grotie ¢ Pestera Ungurulu » du Banat. Peu & peu les données
sur les Gastropodes de notre pays sugmentent grice sux recherches de Grogsu (2). En 1868
le méme auteur (3) mentionne la présence de Deroceras absolont Simroth dans la grotte Zaton
{Ponoare, région Oltenia), A, N e grea (8, 9, 10) cite une série d’espéoes récoltées dans de nom-
breuses grottes des régiona: Dobroges, Oltenia, Banat, Hunedoara, Mures Antonome Magyare.
Bos travaux contiennent des rerergues écologiques ot zoogéographiques,

II. LISTE DES ESPECES

Subclassa Pulmonata
Fam. Rllobiidae Fam. Cochlicopidae
Carychivm Muller, 1774 Cochlicopa Risso, 1826
mintmum Muller, 1774 hibrica O. T, Miller, 1774
iridentatum Risso, 1824 7 G g
am. Vertiginidas
Fam. Lymnasidae Pyramidula Titzinger, 1883
Raodiz Montfort, 1810 rupesiris Drap., 1801
peregra O. F. Muller, 1774 Truncatelling Lowe, 1833
Galba Schrank, 1503 strobeli (Gredler), 1853
truncatula O. F. Miiller, 1774 Fertigo O, F, Miuller, 1774
. < pusilie O. F. Muller, 1774
B, Anoylutas alpestris Alder, 1830
Anecylus Beck, 1537 Pupille Lesch, 1831
HAuviatitis 0. F. Miiller, 1774 triplicata Stud., 1820

1} Cette liste nous ut suggérée par M. C. Motas, directeur de I'Institat de Spéologie
+Emile G. Racovitza » auquel nous devons aussi des indicabions bibliographiques, Nous lui
adressons ici nos vifs remerciements,
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Argna Cossmann, 1889
X parreyssi Pleiffer, 1821
X grossui Zilch, 1058
Orcula Held., 1837
doliolum (Brug. 1792}
X getschini Kimalk., 1883
Abida Leach, 1831
Jrumenium Drap., 1801
Chondrima Reichenbach, 1828
clienta (West.) Ehrmann, 1883

Fam. Vallonidae

Vallonia Risso, 1826
pulchelln Miller, 1774
Speleodisens Brusima, 1885
* trigrig (Friw.) Rossm,, 1839
x fo trinodis Kimal., 1883
. ¥ f. triadis Kimak., 1883

Fam. BEnidae

Ena (Leach) Turton, 1831
montang (Drap.), 1801
obscura (Muller), 1774
Zebring Held., 1837
detrita Mulier, 1774
¥ varnensis (Friw.) Pfoiffer, 1854
Jaminia Risso, 1826
tridena (Muller), 1774
quadridena Muller, 1774
microtragus (Parr.) Rossm., 1839
Mastus Kobelt, 1881
K transsylvandcws Kuimak., 1880
% penerabifis L. Pleiffer, 1855
Fam, Clousiitdae
Idyla H. et A, Adams, 1885
® rugicollis (Zgl.} Rosem., 1835
Graciliaria Bielz, 1867
% concilians f, undulata (Parr,) Schrnidt,
1857
¥ filograna Rossm, 18386
Claugilic Drap., 1805
dubia Drap., 1805
® f. transsylvanica Schm., 1857
Lacintoric Hartmann 1842
plicata Drap., 18035
% f. bthorca Clessin,
X pogena (4gl.) Rossm., 1842
cana Held., 1836
Cocklodina Fér, 1821
{aminata Montagu, 1803
¥ transsylvanwa Bielz, 1887
Heritla H. ot A, Adams, 1855
® docica Pfeiffor, 1848
Alopin H. ot A. Adams, 1853
X bogutensis Bielz, 1856
X lvida Moke., 1830

Fart. Ferussacitdae

Caecilioides Fér., 1814
acicula Muller, 1774
Fam. Endodentidae

Goniodiscua Fitzinger, 1833

perspectivns Mihlfeld, 1818
ruderatus Studer, 1820

Fam. Zonitidae

Zonitoides Lehmann, 1862
natidus Muller, 1774
Retinella (Schutllervorth) Fischer, 184717
pura Alder, 1830
Oxychilus Fitzinger, 1833
glaber (Stud.) Fér., 18322
I, striartus West,, 1881
depressys Sterka, 1880
celleriug (Muller), 1774
X oscari Kimak,, 1383
montivagus Kimak,,
Vitrea Fitzinger, 1838
diaphana Studer, 1820
¥ tromsaylvandca Clessin, 1877
% aubcarinaio Clesin, 1877
crystalling Muller, 1774
f. orientalis Kimak, 1883

w Fam. Daudebardiidae

Daudebardia Hartmann, 1821
% transsylvanica f, cristatas Kimak., 1890
X apelaea (irossu, 1960

Fam, Vitrindae

Helicolimox Fér., 1801
% bielzs Kimak., 1800
annularis Studer, 1820

Fam, Limacidae

Limax Linné, 1758
ctnereo-niger Wolf., 1803
Derocerns Rafinesque, 1520
agrestis Linné, 1758
% nhsolons Simroth, 1916

Fam. Ariophantidae

Fucomdus Reinhardt, 1883
trochiformis Montagu, 1803

Fam. Helividae

Theba Rissa, 1826
carthusiang Miller, 1774
Helicodonta Fér., 1826
® diodonta Muhlfeld, 1835
Zenobiella Gude et B, B, Woodward, 1821
wnearnaia Miller, 1774
umbroga C. Pleiffer, 1828
Euomphalic West., 1880
sirigeila Drap,, 1801
Xerocompylaea Kobelt, 1871
X zelebors var. adorelle Savain
Tsoyngmostoma Fitzinger, 1333
personate Lamarck, 1792
Campylaea Beck, 1837
% trizona (Zgl.) Rossm., 1837
Sfaustina Rossm., 1835
f. associgte (Zgl.) Rossm.,
f. carpentreri Scholtz
f. orbe Kimek., 1880
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Cepaea Held., 1837 polita Hartmann, 1840
vindobonensis C. Pleiffer, 1828 subsp. oedogira Paladilhe, 1862
. boenatica Rossm., 1838
Subclasa Prosobranchia X oltenica Negrea, 1063
Fam. Pomatiasidae ¥ &milie Reinh., 1880
Pomatios Studer, 1789

rivulare Eichwald, 1829 Foge:, Hydroddiidog

. Paladilhiopsis Pavlovie, 1913
ams Lot ¥ transcylvanica Rotarides, 1843
Acme Hartmenn, 1821 ¥ lerutis C, R, Boettger, 1940

IT1. QUELQUES OBSERVATIONS GENERALES

Notre liste comprend en tout 88 formes parmi lesquelles 6 sont hygrophiles:
Cochlicopa lubrica, Orcula doliolum, Leciniaria plicata, L. plicata bikorea,
Zonitoides matidus, Ewzonulus trochiformis. Les Gastropodes cavernicoles, se
tienment d'habitude sur le plancher et les parois des grottes. On les rencontre
sur les parois tant dans la zone d’entrée (Helicodonta diodonta, Isognomostoma
personate) que dans la zone obscure (Limax cinereo-niger, Helicolimax an-
nularis). Sur le plancher les Gastropodes forment des agglomérations sur
différents substratums qui leur offrent la nourriture tels que les bois plus
ou moins pourris, les détritus végétaux, les feuilles mortes en déeomposition,
le guano, le guano mélangé avec de 1'argile, On les trouve aussi sur les bloes
humides couverts d'un enduis fin d’argile, sur le sol brun sec, sur le sable,
sur des restes de guano.

Pour ce qui concerne le degré d’adaptation & la vie cavernicole, on ce que
le zoologiste japonais U én o (13) appelle «troglobiontizations et son compat-
riote Torii (12) «troglobienization ».!)les especes citées par nouns appartien-
nent au groupe des troglobies, troglophiles, subtrogiophiles ou trogloxenes, Parmi
les éléments troglophiles nous citons: Carychium minimum, Oxychilus cellurius,
Vitrea crystallina, Acme (P.) oltenica. On n’a trouvé jusqu’a présent que 5
éléments troglobies { Argna grossui, Daudebardia spelaca, Deroceras absolons,
Paladilhiopsis transsylvanice, P. leruthi ).

Pour ce qui regarde la distribution geographique nous remarquons que parmi
les 88 formes citées, 6 sont holarctiques: Galba truncatula, Cocklicopa lubrica,
Vallonia pulchella, Goniodiscus ruderatus, Zonitoides nitidus, Euconulus trochi-
Jormis; 3 paléaretiques: Radix peregra, Ancylus fluviatilis, Ena obscura et
47 sont caractéristiques soit pour toute I'Europe, soit pour certaines provinces
zoogbographiques limitées de celie-ci.

Trente deux formes marquées par un astérisque sur la liste sont endémiques
pour la Roumanie,
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In the period from 1904 to 1920, Berlese described a number of re-
presentatives of the genus Zercon. For the most part, they have not been found
or reliably identified since that time because of brevity or insufficiency of
their descriptions.

The species Zercon columbianus, Zercon ornatus and Zercon trigonus described
by Berlese belong to the genus Prozercon. The first species was found
in Central America, the second one in Firenze in the park-garden Boboli,
Ag to the third species, it was identified by Sellniek (1958) with the
species Prozercon fimbriatus.

Some authors recorded the species Zercon ornatus in their faunistie or
systematic papers, but by mistake, as it has been ascertained later: T'ra-
gardh (1910)from Sweden (it is in reality the species Parazercon sarekensis),
Schweizer (1922) from the Jura Mountains (he does not mention it,
however, in his subsequent papers), Willmann (1939) from the peat-bogs
of the Kralicky SnéZnik (in 1956, he adds that it wag the species Prozercon
kochi), Haarlev (1942) identifies it with Prozercon tragdrdhi.

Considering that type specimens are not in the collection of mites of the
R. Stazione di Entomologia Agraria di Firenze (Lom bardini, 1936, 1946)
the only possibility of getting this species is collecting in the type locality.
Some mites described by Berlese have been got in samples of soil from
the park garden Boboli in Firenze, which were taken and brought kindly
by Dr. I. Hrdy and Dr. P. Stary (Entomological Institute, Czechoslovak
Academy of Sciences, Praha) from their journey to ltaly. Tn addition to other
species, there have been some specimens of the species Prozercon fimbriatus,
and three animals of the same genus that present (apart from some unimportant
differences) all the characters (according to the description and figures made
by Berlese) of the species Zercon ornatus and can surely be taken for
this species. I give its redescription in the following text.

Prozercon ornatus (Berlese, 1904)

Zercon ornatus Berless, 1904: Redia 2: 260.

Zercon ornatus Berloso, 1014: Reda 10: 136, tab. III, fig. 40.

Notocephale with a fine reticulated sculpture which is getting (posterior Iy)
less distinot. Oval areas bordered by a chitineous ridge are conspicuous under
the setac i 5. Further similar areas, but less conspicuous are rather obliquely
higher up, between the hairs i 5 and s 3.



All setae of the upper surface of the notocephale (with exception of the
setae i 5) are distinetly plumose.

All marginal setae of the notocephale are feathered; the hairs r 1, r 3
and r 7 are especially long. The pores po 1 lie closely under the insertions
of the hairs s 1, the pores po 2 are situated on the line joining the insertions
of the hairs i 4 and s 3, the pores po 3 between the insertions of the hairs
8 4and s 5.

Nearly the whole upper
surface of the notogaster has
a relatively coarse pitlike
structure. The three spots
(usual in other European spe-
cies) between the rows of the
setae J and Z are indistinct
here.

The impressions on the pos-
terior of the body are extended,
archlike curved, undulate. They
are not well conspicuous becau-
se of striking strongly scleroti-
sed ledge between the setae
Z4—J5-—-J5 —Z 4 that
is situated over the impres.
sions,

The hairs on the surface
of the notogaster are relative-
ly long, feathersed. The mar-
ginal setae R 1 — R 8are shor-
ter, but all are plumose. It is
in this character that this spe-
cies differs strikingly from all
European species known till
now,

The pores Po 1 are situated
near the insertions of the hairg
Z 1, the pores Po 2 outside the

insertion § 1, the pores Po 3 : 100 '

under the insertion of the hair
Z 3, the pores Po 4 under the Fig. 1. Prozercon ornatus (Berlose, 1004)Q.
insertion of the seta Z 4.

Discussion: Let us compare now the individuals that were available
to me with the description and figure in the above mentioned Berlese's
papers. Unfortunately, the description is excessively general and would hold
good for all species of the genus Prozercon — with the exception of the only
one important mention about the plumosity of the marginal setae. No Kuro-
pean representative of the genus Prozercon has this character, but we find
him e.g. in the species Parazercon sarekensis Willmann. Thus it can be
explained that Tragardh in, 1910 (before the publication of the figure) placed
the species Parazercon sarekensis by mistake to the species Zercon ornatus.

With regard to the afore-said, this character (i.e. the plumosity of the
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marginal setae) would be sufficient for reliable identification. The figure
presents further support of identification of the found mites with Berlese’s
gpecies in the shape of body, the plumosity and the distribution of the setae,
as well a8 in the shape of the impressions on the notogaster,

Some differences can be caused by variability within the scope of the species
as well ag by more differentiate methods of investigation, by smaller clearance,
or by mistake.

For instance, Berlese pictures the hair i 5 in notocephale as plumose,
but this does not occur in any representative of the genus Prozercon. All
have these hairs smooth. The seta r 4 was most probably broken off. The
setac Z 3 and Z 5 are absent and a hair more is drawn outside 8 1. Fine hairs
of the ventral side that are shining trongh were pictured by mistake between
the setae 1 5.

The sculpture of the notocephale is corresponding. As for the notogaster,
my individuals have only pitlike sculpture instead of a reticulation drawn
by Berlese. Further, I have not ascertained four big round impressions.

The found animals are rather smaller: 312—340 p (Berlese 360 p).
This has no special importance, since the dimensions of these mites vary
often extensively within the scope of the same population

Locality: Firenze -— Giardino di Boboli — 15. 6. 1988, park-garden, beech, oak.

a) Litter of oak — 2 §9.

b) On the same place. Litter and upper soil layer — 1 .

Prozercon ornatus can be taken most probably for a mediterranean species;
its occurrence in Central Europe will be only sporadie, if not excluded in
general.

Remarkes: Asstated in discussion, the species Prozercon ornatus occupies
a special position amongst the Europian species in consequence of the develop-
ment of the plumose marginal setae of the notogaster. That is only in the
species Prozercon kunsti Haladkova, 1963 where we meet a feathered
seta R 1, the rest of the hairs in the row being smooth, thronlike.

American species Prozercon californicus Sellnick and Prozercon praecipuns
Sellnick have similar setae. The first Prozercon californicus differs from the
species Prozercon ornatus by the smooth setae on the shield of the notocephale
and of the notogaster. The species Prozercon praecipuus carries only pilose
setae on the notocephale. It is not difficult to distinguish the redescribed
species from all other representatives of the genus by means of these mentioned
characters.

SOUHRN

V ¢ldnku je poddna redeskripoe Berleseho druhu Zercon ornatus, kiery byl pro piilis kritky
& vieobeeny popis Gasto zaméhovan 8 jinymi evropskymi druhy rodu Prozercon a Parazercon.
Material pro redeskripei byl ziskédn z klasické lokality = parku Boboli ve Florenoii.
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DIE AUF PROCERUS LEBENDEN FORMEN DER GATTUNGEN PROCERICOLA
' COOBEMAN, 1950 UND PHOTIA OUDEMANS, 1904

Btudie o roztedich Zijicich pod krovkami broukd podrodu Procerus Dej.
Karen SAMBINAK

Eingegangen am 11. V1. 1563

Pod krovkami brouki #ije velmi nipadné upravend skupina roztoéd blizee pfibuzné Glyei-
phagidam. Tato studie se zabyva rostodi nalezenymi pod krovkami velkych stieviiki z podrodu
Proceruse. Byli na nich zjidtény étyfi druhy, patifei trem rodiam. Dva druby, Zijici na Procerus
duponcheli Dej. jsou totoiné 8 druhy, které se vyskytujl béZnd na stfevlicich podrodu Procrustes
Bon. s. str. Zbyvajiei dva druhy jsou ziejmé typické pro ostatni zastupee podrodu Procerus,
na nicht vytvdfeji n&kohk specializovanych ras. Za zminku stoji zvldstsé Procericola ichthyoides
Cooreman, 1950, kterd je velmi starobylou formou. navazujici na rod Melisia Lombar-
dini, 1944. Tim je dokumentovén vyvoj, ktery &el ziejmé od volné #ijicich Glyciphagidd pres
Melisie, Zijlef na povrehu krovek brouki k drohGm Zijicim pod krovkami, kde snad vlivem ome-
zeného prostoru dodlo k postupnému zkracovini brv na povrchu télg roztodii. Typické Procericolo
sehthyoides mé jedits tyto brvy velmi dlouhé, u jejich ras pek dochézi postupnd ke zkracovani.
V pokradovini tohoto vyveje pak stoji rod Careboscivs Cooreman, 1950, gfejmd mladai,
jeho# zastupee Eije té2 na Pracerus duponcheli. Za kolébku rodu Pracericola mo#no s velkou pravds.
podobnosti oznadit Severni Egejdu, kde dodner Zije na Procerus gigas Creutz. typick4 rasa s nej-
delfimi brvami,

Zg zapijéeni materidlu, umoinén{ studia, tetné rady a zdjem o tuto praei dékuji Dr. F. Pegar.-
zano z Florencie, Dr, J. Cooremanovi z Bruselu, Doc. Dr. J. Makanovi, Dr. A. Smetanovi & Dr.
Z. Boutkowi z Prahy.

Unter den Flugedecken der Coleopteren leben sehr eigenartig gebildete
Milben, die in die Familie Canestriniidae eingereiht wurden. Wie aber schon
Oudemans, 1904 gezeigt hat, besissen Canestrintidae kein Merkmal, das
Anlass gibe, sie von den Milben der Uberfamilie 4caridoidea, besonders der
Gruppe Glyciphaginae wu unterscheiden. Es gelang mir diese Feststellung
durch Benutzang der von Grand je an eingefiihrten Polarisationsmethoden
zu unterstittzen. Die bisherige Familie Canestriniidae hat wirklich keine Be-
rechtigung mehr. Die definitive Bearbeitung der Gruppe, sowie Entscheidung
itber die Kategorie behalte ich fiir die Revision der Gruppe, auf der ich gleich-
zeitig arbeite,

In dieser Avrbeit wollte ich mich mit den unter den Fliigeldecken der Carabus-
Arten aus der Untergattung Procerus Dej. beschifticen. Breunning, 1935
reihte hierher vier Arten und zwar: scabrosus Ol., syriacus Koll., gigas Creutz
und duponcheli Dej. Von allen diesen Kifern waren bisher nur zwei Milben-
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arten bekannt: Photin procera {(Berlese, 1911}, gefunden an Procerus gigas
und scabrosus und Procericola ichthyoides Cooreman, 1850 von Procerus gigas.
Nach genauen Untersuchungen von grdsserem, von allen Arten und fast
allen Unterarten des Subgenus stammenden Milbenmaterial zeigte es sich,
dass die von bestimmten Procerus-Formen stammenden Milben deutliche
Rassen bilden, die im folgenden bearbeitet werden,

Fur die Hilfe bei der Besorgung des Materials, fur wichtige Ratschlage sowie fur das Interesse
fir die Arbeit danke i1ch der Frl. Dr. F. Pegazzano sus Florenz, Dr. J. Cooreman aur Brussel,
Dr. J. Maten, Dr. A, Smetans und Dr. Z, Bougek aus Prag,

BESCHREIBUNG DER MILBENFORMEN
Photia procera (Berlese, 1911)

8yn.: Conestrinia {Eucanestriniaj procerq Berlege, 1911
Photia procera: Cooreman, 1950.

Die Typenserie der Art befindet sich in Col. Berlese in Florenz. Die Beleg-
exemplare sind leider im sehr schlechten Zustand, weil das alte Medium kry-
stallisierte und das Praparat fast undursichtig machte. Doch kann man die
als ,,Canestrinia { Eucanestrinia) procera tipica Berl. Su Procerus gigas L, Car-
niola sotto elitra’® bezeichneten Exemplare der Priparate Nr. 122/39 und
122/38 fur identisch mit den von Cooreman redescribten Milben halten.
Die Art bildet folgende Unterarten, die nur nach den Weibchen nunterscheiden
werden kénnen: -

Photia procera procera [Berlese, 1911)

Weibchen: Ausreichende Beschreibung der Art findet manin Cooreman,
1950. Hier nur die einzelnen, fiir die Abtrennung der anderen Subspecies
notigen Merkmale.

Keine Borste der d-Serien steht vor der Halfte des Hysterosomas. In dem
letzten Viertel des Hysterosomas befindet gich auf der Riickenseite eine
sichelférmige Struktur, die fir die Gattung Photia sehr typisch ist. Die unter
den Borsten d,, d, und der Sichel liegende Flache ist glatt, sonst ist das ganze
Hysterosoma gefeldert. Die Begrenzungslinien der einzelnen Felder sind glatt
und eng, linienformig, die hinten der Sichel liegenden Felder sind grossten-
teils polygonal. Die Haare dy sind immer kiirzer alg d;, was auch auf der
Abbildung Cooremans gut zu sehen ist.

Die Form lebt hiufig unter den Fliigeldecken von Procerus gigas Creutz.
Die bei Berlese, 1911 angefithrte Angabe iiber den Fund bei Procerus
seabrosus Ol betrifft sicher die folgende Form.

Photia procera turcica n. ssp.

Weibchen: Nur an grisserem Materiale verlasslich bestimmbar,

Die Dorsalhaare d,—d, sind kiirzer und ein bischen diinner als bei der
typischen Form. Der Unterschied ist zwar fein, aber — hauptsichlich bei Unter-
suchung eines grosseren Materials - gut deutbar. Die Ubersicht gibt folgende
Tafel, wo ausser den durchschnittlichen auch die Grenzangaben angelihrt
sind: .
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4 dy dy d,
Photia procera procera 41,9 63,6 1 48,1 u 40,68
(36——45) (54—80) (38—56) (33-—50)
Photia procera turciea 37,6 65,1 45,8 u 34T
(30 -45) (45—64) (38—50) {25—-45)

Die Subspecies wurde unter den Fliigeldecken von Procerus scabrosus Ol
und seiner Formen gefunden.

Holotypus ¢: Nr. 766 A KK meiner Sammlung. Gefunden unter den Fligel-
decken von Procerus scabrosus caucasicus Ad. Paratypi stammen von: Procerus
scabrosus scabrosus Ol., Procerus scabrosus audouiny Brullé, Procerus scabrosus
colchicus Motsch., Procerus scabrosus caucasicus Ad., Procerus scabrosus amasicus
Csiki, Procerus scabrosus sommeri Mnnh. Alle Kiifer wurden von Doz. Dr.
J. Mafan determiniert.

Niahere Angaben iiber die Fundstelle des Holotypus fehlen. Der Kifer
stammte aus dem Nationalmuseum in Prag.

Photia procera adanensis n. ssp.

Weibchen: Das Hauptmerkmal der Subspecies liegt in der Lange der Dorsal-
haare: d, und d, sind an
Lénge gleich, in einigen
Fillen ist d; unbedeu-
tend linger. Ausserdem
scheint diese Subspezies
etwas kleiner zu sein:
Liange 440 u (390—480
@), Breite 200 p (250—320
p). Die Haare sind im
Ganzen kurzer und diin-
ner als bei Phoiie procera
procerq. Thre Linge bet-
ragt: d,; 39,1 u (38-—51p},
d, 55,1 p (48—65 p), dy
53,3 u (4865 p), d,
44.3 u (35—59 p).

Holotypus Nr. 770 P
meinerSammlungstammt
von DProcerus scabrosus
transversalis Csikiex Col,
Musei Nationalis Pragae,
bezettelt: Adana As. min.
Paratypi von mehreren

‘Abb. 1. Photia procera adanensis n, ssp. Holotypus 0. A Ruk. Stiicken derselben Sub-
kenseite; B Bauchseite; C Tarsus L. spezies, an der nur diese
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Form gefunden wurde. Die Lokalititen: Adana, As. min. (mehrere Kafer},
Cilicien 10. B, 82,

Photia procera marant n. ssp.

Lange 500 . (450550 p), Breite 350 p (290—410 ).

Die Felder hinter dem sichelformigen Gebilde sind schuppenformig, ihre
Grenzlinien sind verbreitet. Die Lange der Dorsalhaare: d; 51 u (44— 74 p},
d, 72 ¢ (65—88 ), dg 52 @ (45—62 g}, d, 39 @ (383—44 yu).

Abb. 2, Die Felderung der Buckenseite und die Borsten langst der Mitte des Hysterosomas
bel emzelnen Raassen won Pholwg procera {Berl): A. sap, procera (Berlese); B sep. turtica n.;
C s8p. adenense n,; D ssp. mofani n,

Durch die eigenartige Struktur ist die Subspezies gut ausgeprigt. Sie lebt
unter den Flugeldecken von Procerus syriacus Koll.

Holotypus Nr. 762 P meiner Sammlung, gefunden unter den Fhigeldecken
von Procerus syriceus Koll. aus den Sammlungen des Nationalmuseums in
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Prag, bezettelt: Libanon — Collectio A. Fleischer. Die Paratypen von mehreren

Kifern derselben Art.

Die Subspezies widme ich dem Herrn Doz. Dr. J. Mafan, Vorstand der
entomologischen Abteilung des Nationalmuseums in Prag.

Procericola ichthyoides ichthyoides Cooreman, 1950

Die Art wurde ausreichend beschrieben und abgebildet, so dass eine Neu-
beschreibung und Abbildung iiberfilissig ist. Nur das wollte ich beifiigen,
dags die dy in der Abbildung 34 in Cooreman, 1950 etwas lang gezeichnet

Procericola ichthyoides
acabricola n. sap,

Weibchen: Linge 630
@, grosste Breite 360 .
Korper fischférmig wie
bei der Nominatform,
vorne breit, inter plotz-
lich verschmilert. Kor-
perende dreibuckelig, am
Gipfel des mittleren Buc-
kel Ausmiindung der
Bursa copulatrix.

Der Hauptunterschied
zwischen beiden Formen
liegt in der Li#nge der

Abb, 4. Procericols ijohthyoides
seabricela n., ssp, Holotypus @: A
Ruckenseite; B Bauchseite.

sind. Bei allen Milben
meines Materials, sowie
auch bei zwei Exempla-
ren der Typenserie, die
ich gesehen habe, rei-
chen diese Hasare nur
zum Ende des Kérpers.

Diese Subspezies lebt
nicht h#ufig unter den
Fliigeldecken von Pro-
cerus gigas Creute.

Abb. 3. Procericoln ichthyotdes
tchthyoides Cooreman, 1950 29.
Halbschematische Darstellung
der Variahilitht der Dorsaltha-
are, Die Vorticalhaare sind
ausgelassen, ace verkurzt. Die
Milben stemmen von verschie-
denen Stucken von Procerus
gigas Creutz. Alles bei derselben
Vergrissorung.



Korperhaare, die kiirzer als die der Nominatform sind, was besonders gut an
den Haaren d,—d, sichtbar ist. Wihrend bei der typischen Form die Haare
d, wenigstens die Basis von dy und d,, d; das Ende des Korpers erreichen
(siehe Abb. 3}, enden bei der Subspezies die Haare d, und d, hochstens in der
Mitte der Haare des folgenden Paares und d, erreichen lange nicht das
Kérperende (Abb. &).

Die Lange der Dorsalhaare bei dem Holotypus:

sce sl ds dy dy 9,

460 1 G5 166 160 110 s 33

Gerade bei dem Holotypus sind aber die Haare kiirzer als normal, Der
Durchschnitt ist: Korperlinge 6156 ., d; 104 u, dy 196 p, dy 115 .

Die anderen Korper-
haare, sowie auch die
Haare der Beine weisen
nur unbedeutliche Differ-
enzen auf, ja sie schwan-
ken manchmal bedeutend
in der Linge, was beson-
ders bei der Adanalbeha-
arung vorkommt. Andem
Méinnchenfand ich keine
Merkmale, durch welche
man es unterscheiden

kdénnte. [S
Die Subspezies ist auf < = ,_j"
die zum Procerus scabro- N \
sus inbegriffenen For-
men mit Ausnahme von V |
transversalis beschrinkt. ; /
Holotypus ¢, Nr. 639 A
meiner Sammlung gefun-

den unter den Fliigeldec-

ken von Procerus scabro-  Abb. 5. Procericola ichthyoides scabricole m. ssp. 99 Halbe
sus colchicus Motsch. aus schematische Darstellung der Variabilitét der Dorsalhaare.
meiner Kifersammlung,

bezettelt: Caucasuns: Meskish Gb. lgt Leder, Reitter. Paratypi stammen aus
folgenden Procerus-Formen: Procerus scabrosus scabrosus Ol. (Turcia; Bulgaria
lgt. JFuretek), Procerus scabrosus caucastcus Ad. (Amasia 1888 Korb,; Piati-
gorsk), Procerus scabrosus colchicus Motsch. (Caucassus), Procerus scabrosus
sommeri Mnnh (Asia minor lgt Bodenmeyer), Procerus scabrosus amasicus
Csiki (Asia minor). Von jeder Kiferform hatte ich wenigstens drei Stiicke
aus den Sammlungen des Nationalmuseums in Prag zur Verfiigung und ein
weiteres Material aus der Sammlung des Dr. A. Smetana. So gewann ich ein
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grosses Milbenmaterial dieser Subspezies. Die Variabilitét ist auf der Abb. 5
veranschaulicht.

Procericola ichthyoides transversicola n. ssp.

Holotypus: Weibchen: Liange 600 y, grisste Breite 410 ¢, von der Nominat-
form unterscheidet sich die Subspezies durch bedeutend kiirzere Dorsalhaaren.
Die Haare der Mittelreihe d; — dg Ubergreifen kanm die Basis des nachfolgenden
Paares. d; messen 115 yu, d; 110 p, d; 124 p.

Bei den Paratvpen
schwankt die Kbirper-
grogse: Linge: 520—620
o (Durchschnitt 571 u),
Breite: 300—410 p (340
@). Die Linge der Dor-
salhaare: d; 80 -120 p
(98 ), d, T8—120 2 (104
w), dy 78-—134 g (106 p).

Trotz der verhiltnis-
miissig grossen Variabi-
litit in der Léange der
Dorsalhaare {sieche Abb.
7) kann man diese Sub-
gperzies leicht von der vor-
hergehenden Subspezies
unterscheiden. Das be-

Abb. 6. Procericola ichthyoides

iransversicola n. asp. Holotypus

2: A Ruckenseite; B Beauch-
goite.

trifft aber nur die an
Procerus fransversalis leb-
enden Milben. Die wvon
Procerus syriacus stam-
menden Milben geharen .-~
grosstenteils zu  dieser
Subspezies, manche Stiie-
ke deuten aber Uber-
ginge zur vorhergehen-
den Subspezies und die
anderen kann man kaum
von dieser unterscheiden.
(Abb. 8.) Es ist interes-
sant, dass auch die an

Abb. T. Procericola dchthyoides
transversicola n. &sp. ¥9: Halb-
sehematische Dargtellung der
Variabilitut der Dorsalhasre.
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derselben Kiferart lebende Photia procera marani eine grissere Variabilitét
in der Haarlinge aufweist und dass bei ihr ein ganz anderes Merkmal zum
Vorschein kommt.

Holotypus Nr. 643 meiner Sammlung stammt von Procerus scabrosus trans-
versalis Csiki aus der Sam-

mlung des Dr. A. Sme- }

tana. Die Angaben iiber

die Herkunft des Kiifers

fehlen, er ist aber nur an %
Cilicien beschrinkt. Pa- ) )

ratypi von mehreren /]

Exemplaren  desselben \

Kifers aus der Sammlun- {

gen des National muse- :
ums in Prag (Adana As.

min.; Adana As. min, —

Collectio A. Fleischer; Ci-

licien 10. 8. 82 — Coll.

Nickerl). \ﬂ
Abb. 8. Procericola dchthyoides ‘ ! \ /
Coorernan, 1850, 92%: Halbsche- / : |
matische Darstellung der Va- \\
riabilitét der Dorsalhaare bei :

den an Procerus syriacus Koll,
gefundenen Milben.

Wie von dem hervorgehenden herausgeht, existiereninteressante Beziechungen
zwischen Milbenrassen und Procerus formen, Die einzelnen Milbenrassen kom-
men an bestimmten Kiferarten, wie diese in einschlagiger Literatur nach
der Bearbeitung Breunings angefilhrt werden. Nur die an Procerus
syriacus Koll. vorkommende Procericola-Form zeigt eine Schwankung, die der
Griindung einer selbstindiger Rasse im Wege steht. Diese Tatsache ist iiber-
raschend, weil gerade die an dieser Art vorkommende Photia-Rasse sehr
auffalend ist. Es ist die Frage, ob die Schwankung in der Liénge der Dorsal-
haare nicht ein Vorspiel zur Bildung einer neuen Form darstellt. Es ist auch
nicht ohne Bedeutung, dass an Procerus scabrosus iransversalis Csiki zwei
selbstindige von den an anderen Procerus scabrosus-Rassen vorkommenden
Formen gut abweichende Milbenrassen leben. ¢

Es entgeht sicher nicht aufmerksamem Leser, dass er in der Arbeit bisher
keine Anmerkung iiber den Milben an Procerus duponcheli fand. Die Ursache
liegt darin, dass an diesem Tier zwei Milben leben, die sonst an Pracrustes-
Arten nicht selten vorkommen. Eg handelt sich um Cargboecius bourgognei
(Oudemans, 1923) und um Photia graece Cooreman, 1958. Die erste Art ist
fast aus der ganzen Verbreitungsgebiet des Procrustes coriaceus L. bekannt,
die zweite dagegen wurde zwar bisher von dem nur an Peloponnes lebenden
Procrustes coriaceus foudrasi Dej. bekannt, sie ist aber auch in Kleinasien
verbreitet.

" Ks scheint mir, dass man auf Grund der Gastgeber auch einige fiir die

ZUSAMMENFASSUNG
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Zoogeographie der Milben wichtige Schliisse machen kionnte. Die Procerus-
Arten bilden eine sehr altertiimliche Gruppe unter anderen Carabiden. Es ist
nicht ohne Bedeutung, dass auch die unter ihren Fliigedecken lebenden Milben,
besonders die Procericola-Formen einen alten Entwicklungstypus darstellen.
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Abb. 9. Verbreitungsgebiet der Procerus-Formen und der an ihnen lebenden Milben: A Procerus
gigas Creatz mit Photia procera proceru (Berlese) und Proeeriola ichthyoides schthyoides Cooreman;
B Procerus acabrosus Ol. mit Photia procera turcica n. ssp. und Procericola ichthyoides scabricola
n. 88p.; CPmcerm scabrosus transversalis Caiki mit Photia procera adanensis n. ssp. und Procericola

th tr sicola n. sap.; D Procerus syriccus Koll. mit Photia procera marani n. sep.
Die an ihm lebende Procericola schwankt in der Lénge der Haare zwischen Procericola ichthyoides
scabricois und iransversicola; E Procerus duponcheli Dej. mit den sonst an Procrustes-Arten
vorkommenden Photie graeca Cooreman, 1958 und Carghboecius bourbognei (Oudemans, 1923).

Wir sehen nimlich, dass die frei an den Fliigedecken der Kifer lehenden
Milbengattungen aus der naheren Verwandschaft von Procericola, wie z. B.
Melisia* mit langen Borsten ansgestattet sind, dagegen der an den mehr
spezialisierten und also jiingeren Procrustes vorkommenden Caraboecius, der
Procericola ausgerordentlich nahe steht, nur sehr kurze Hasre tright. Von
diesem Grunde halte ich die typische Procericola ichthyoides ichthyoides Coo-
reman fiir die urspriiglichste Form und se lege ich die Wiege des ganzen Rassen-
kreises in die Nord Egeide, wovon sich die Art gleichzeitig mit seinem Gast-

* Melisia gehort nicht zu Aéroglyphus, weil die fir ve angeschene Borsten zeigten sich bei
der Benutzung des polarisiorien Lichtes als ein Teil des Grandjeenschen Qrgana. ve befinden
sich also auf der Oberfliche des Propodosomas wie bei ellen anderen, bisher zu Canesiriniidae
gezéhlten Milben. Thre lange, befiederte Borsten zeigen die Verwandschaft zu den echten Glyci-

phagiden.
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geber verbreitete, Die Trage des Procerus duponcheli und seiner Milben muss
einstweilen offen bleiben. KEs ist moglich, dass die Art erst spater von den
Procrustes-Arten ihre Milbenfauna gewann.
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Zoologisches Tnstitut der Naturwissenschaftlichen Fakultit der Universitit, Brno

ZUP VARIABILITAT EINIGER MORPHOLOGISCHEN MERKMALE
BEI ONYCHIURUS PSEUDOSTACHIANUS GISIN, 1956
(COLLEMBOLA, APTERYGOTA)

Variabilita ndkterych morfologickych znalc u chvostoskoka Onychiurus
' vseudostachianus Gisin, 1956 (Collembola, Apterygota)

Joser RUSEK
Eingegangen am 18. Mérz 1963

Dr. Paclt (Bratislava) hat mich ersucht, fiir das Senckenberger Museum in
Frankfurt a. M. eine Probe von Collembolem zu bestimmen, die ihm Frau
Dr. E. Franz, Kustos der entomologischen Sammlungen des erwiibnten
Museums, sammt anderen Apterygoten zur Bearbeitung gesendet hatte. Es
ist mir eine angenehme Pflicht, den beiden meinen innigsten Dank auszu-
gprechen.

Bei der Bearbeitung dieser Probe habe ich meine grisste Aufmerksamkeit der Variabilitit
der Art Onychiurus pseudostachianus Gisin, 1956 gewidmet. Die Bystematik der Gattung
Onychiurus Gerwais ist zur Zeit noch nicht befriedigend geklirt, wenn aunch eine ganze Reihe
von Arbeiten existiert, die sich mit diesem Problem hefassen, Bei den Vertretern dieser (Qat-
tung wurden vielmals neue Artmerkmasle festgestellt, deren systematischer Wert noch nicht
(oder falach) ausgewertet worden ist. So haben sich z. B. mit dem systematischen Wert einiger
Merkmale dieser Gattung Bédvarsson (195%), Gisin (eine Reihe ven Arbeiten) und
SBalmon (1959) befusst, Bodvarsson bearbeitete vor allem die Konstanz der Pgeudo-
cellen und der Beborstung bei der Art Onychiurus armatus {Tullber g, 1869) sensu Stach,
1954 und stellte, dass die Pseudocellenzahl und die Beborstung sehr variabel sind, Salmon
(1959) wertet in seiner Arbeit dieselben Merkmale aus, d. h. die Angzahl und dia Form der Pgeudo-
cellen und die Beborstung, und emige anders Merkmale im Sinne ihrer taxonomischer, Werte,
Uber die Pseudocellen shreibt er: ,,I have noticed repestedly, . . ., that the number of pseudo-
colli on individual body tergites can vary, somstimes quite considerably, between specimens
of the same species and even between the two sides of the same individual®, weiter kommt
er zur Feststellung, dass: ,,#mall variations in the numbers of pseudocelli on the tergites are not
of sufficient importance to serve, by themselves, as characters for the separation of species.
On the other hand, large variations in the pumber, or the presence or absence of pseudocelli
on a given tergite, probably are good specific characters''. Bei der Beborstung hat Salmon die
Anordnung der Borsten vor den Analdornen verfolgt und kam zur Feststellung, dass diese
Anordnung einen bedeutenden taxonomischen Wert hat {contra Bodvarsson, der bei der Art
Onychiurus armatus festgestollt hat, daszs diese Anordnung variabel ist).

Bei der monotypischen Art Tetrodentophora bisianensis (Waga, 1842) aus der Familie Ony-
chiuridae wurde die Variabilitét einiger Merkmale durch Dunger (1961) susgewertot, Nach
seinen Untersuchungen ist bei dieser Art die Anzahl der Psecudocellen sehr variabel {such die
asymmetrische Verteilung der Pseudocellon ist nicht selten).

In dieger Arbeit wurden einige taxonomische Merkmale bel einer Serie
(22 Exemplare) der Art Onychiurus pseundostachianus Gisin, 1956 (Lok.: Neu-
Isenburg, Westdeutschland, VI. 1959, H. R. Simon leg.) verfolgt, besonders.
die Anzahl der Pseudocellen, die Beborstung, das Bauchorgan des Ménnchens
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und der Bau des Postantennalorgans und des Ant. Org. III. Es wurde fest-
gestellt:

Die Anzahl der Primdrhiocker im Postantennalorgan bewegte sich in den
Grenzen von 10—12,

Die Gestaltung des Ant, Org, III ist vollkemmen konstant und es wurden
keine Abweichungen von der Abbildung bei Gisin (1960, Abb. 266) fest-
gestellt.

Die Anzahl der Pseudocellen zeigt dagegen einige Schwankungen. In der
vorliegenden Serie wurden Individuen mit folgender Pseudocellenzahl fest-
gestellt: Wiy e

a) dorsal: 32 | 022 | 33353, ventral: 3 | 011 | 2111,
b) dorsal: 32 | 122 | 33353, ventral: 3 | 011 | 2121,
¢) dorsal: 32 | 133 | 33353, ventral: ¢.

Alle untersuchten Tiere waren geschlechtsreif, mit einer gut entwickelten
Genitalplatte versehen. Auaden Beobachtungen folgt, dass die Zahl der Pseudo-
cellen auf der Antennenbasis, dem Kopfhinterteil, den Abd. Terg. I—V, der
Kopfunterseite, den Thorakalsterniten und Abd. Stern. I, 1T, 1V konstant ist.
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Abb. 1. Dhe Beborstung des V. Abd. Terg.

Abb. 2--4. Die emzelnen Entwicklunstufen des Bauchorgans der Minnchen. 2. — Die Borsten
amnd noch nieht differanriert, 3. — Die Borsten sind shon etwas differenziert, 4. — Die Borsten
sind in ein typisches Bauchorgan differenziert.
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Die Variabilitit in der Zahl der Pseudocellen auf den Thor. Terg. I -11T
bewegt sich in den Grenzen 0—1 | 2—3 | 2—3 und auf dem Abd. Stern. 111
in der Anzahl 1—2.

Die Beborstung der Abd. Terg. ist bei den Minnchen mit der Abbildung
der Beborstung des Paratypus (Gisin 1960, Abb. 265) identisch (Abb. 1),
bet den Weibchen sind die Borsten kiirzer und haben eine etwas andere Stel-
lung. Die Beborstung der Abd. Sterniten wurde nur bei den Minnchen ver-
folgt und bei diesen wurden gréssere Abweichungen sowohl in der eigentlichen
Beborstung, als auch im besonderen im Bau des Bauchorgans, festgestellt.
In der studierten Population waren neben den Mannchen mit typisch aus-
gebildetem Bauchorgan {Abb. 4) auch solche ohne dieses vertreten. Bei eini-
gen Minnchen, denen das Bauchorgan fehlte, waren einige Borsten etwas
verdickt (Abb. 3), bei anderen waren sie gar nicht von den anderen Borsten
differenziert {Abb. 2). Noch einmal mache ich darauf aufmerksam, dass es
sich nur um geschlechtsreife Tiere mit gut ausgebildeter Genitalplatte han-
delte. Bei den Mannchen, die das Bauchorgan nicht ausgebildet hatten, war
die Pseudocellenzahl folgende: dorsal: 32 | 022 | 33353, ventral: 3 | 011 | 2111
und dorsal 32 | 122 | 33353, ventral 3 |011 | 2121 (die Tiere mit anderer
Pacudocellenzahl waren Weibchen).

Die beschriebene Absenz des Bauchorgans bei einigen Mannchen kann z, Z.
noch nicht ganz geklirt werden. Handelt es sich vielleicht um eine pracima-
ginale Form (wie es bei den Proturen bekannt ist), die schon die Genital-
platte vollkommen ausgebildet hat, aber deren Banchorgan noch nicht vor-
handen ist ¢ Diese Vermutung kodnnte dadurch unterstiitzt werden, dass bei
einigen Méannchen in der Sternalbeborstung verdickte Borsten vorkommen,
die wahrscheinlich die erste Stufo in der Entwicklung des Bauchorganes
darstellen (Abb. 3). Diese Vermutung kann nur die Beobachtung an den im
Laboratorium geziichteten Tieren und das histologische Studium der Ent-
wicklung des Bauchorganes bestitigen.

Paclt und Bodvarsson (196l) haben die Absenz des Bauchorgans bei der Art
Onychiurus ghidinii Denis 1938 festgestellt, Sie schreiben: ,,The ventral organ of 0. ghidinii Den.
consists of some sensory setae, but these are hardly recognizable in young specimens. Although
it was impossible to find theso sensory setae in many males from the Azorean locslities, it seems
preferable not to split this matertal into two different taxa, S8o the specific independence of
Q. ghidinid Den. becomes s matter of supreme ineortitude. As in certain other immect mpecies
the secondary sexual characters may perhaps be confined to enly part of the polymorphic male
{fernale) gemeration'*. Gisin (1960) schreibt uber (). ghidinii: ,,Grossere Ménchen mit be-
sonderem Bauchorgan: . . .; die Form dieser Borsten ist etwas variabel*.

Auch aus diesen Feststellungen geht hervor, dass es sich am wahrachein-
lichsten um &ine ontogenetische Entwicklungsreihe (den jungen Ménnchen
fehlt das Bauchorgan und bei den erwachsenen ,.die Form dieser Borsten ist
etwas variabel®) und nicht um ,,polymorphic male generation®, handelt.

Die bei der Art Onychiurus pscudostachianus Gigin, 1956 festgestellten Ab
weichungen kénnen wir folgendermassen zusammenfassen:

1. Die Variabilitit in der Zahl der Pseudocellen erscheint auf den Thor.
Tergiten I—1I11 und Abd. Sternit I11. Die Pseudocellenzahl kann darum als
ein sicheres Artkriterium nicht verwendet werden, was nicht nur fir diese
Art, sondern fir die Mehrzahl der Vertreter der Ongychiurus-Gattung gilt, wie
es auch aus anderen Arbeiten klar hervorgeht (Bédvarsson, 1959,
Salmon, 1959, Stach, 1954).

2. Das Bauchorgan ist nur bei einigen Ménnchen vorhanden. Das Vor-
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handensein und die Morphologie des Bauchorganes ist ein gutes Artkriterium,
Die Absenz des Bauchorganes muss aber die Unzustandigkeit zur Art, bei
welcher es ausgebildet ist, nicht bedeuten. i

SOUHRN

V této praci byla sledovdna variabihta ndkterych systematickich znakn u druhn Onychiurus
peewdostachianus Ghsin, 1956, Naprosto konstantni byle zndténa atavba a tvar antendlnihe or
génu na 111, tykadiovém #linkn. Poéet primirnich méchyiki v PAO se pohyboval od 10 de
12 Vamabilita byla zjsténa v podtu pseudecel na thorakélnich tegitech I—III a na abdomy
nalnim stermatu 111, tak#o vzorec pseudocell Je po tomto zpétémi nésledujiei: dors. 32/ 0-—1
2—3, 2—3 33353, ventr. 30112, 1, 1—2, 1, Nemlze tedy byt podet pseudoeell pouiivan
jako bezpeiné druhové kmtérium, jak take vyplyva z praci ymych sutort (Bodvarsson,
1859, Balmon, 1959, Stach, 1954) Dale bylo zjbténo, %o biini orgén n ndlterych sa.
medkt chybf, Absence tohoto orginu vzmkle nejpravdépodobnép ontogenetickym vyvojem,
nebot byl zpitén mezstupein men Gplnd diferencovanym & vibee nediferencovenym organem
{obr, 2—4). Z tohato vyplyvi, 2o pfitomnost a morfologie bidniho orgénu je dobry drubovy
znak, Absence tohoto orgdnu ale nempusi znamenat nepfisludnost saemedéks k druhu, u nshoz
je tento organ pritomen.
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INTRODUCTION AND ACKNOWLEDGEMENTS

Dhring the post-war period the black rat became, in spite of its limited
occurrence in Czechoslovakia, a systematically controlled rodent. Due to its
fertility, however its quantity in the area of distribution has not been sensibly
reduced. For this reason, in 1959 started a research of the biology of this
rodent under the conditions of Czechoslovakia, on the initiative of the Central
Research Institute of the IFood Ministry in Prague. A number of results
obtained contributed to more exact knowledge of the breeding-season dynamics
of the black rat which can complete or correct some less precise data used
in older as well as in recent literature.

It has been possible to get a safficient quantity of specimens only with the aid of sanitary
waorkers of Prague and Usti n. L. to whom T wish to express my thanks. Further, I would hke
to express my gratitude to the Centra! Ressarch Institute of the Food Ministry for their financial
assistance and to the Department of Vertebrate Zoology, Charles University, lead by Doe. dr.
W. Cernyg who enabled me to carry out a part of the work in their laboratories. T am also indebted
to Mrs. Jana Dobrovodska for the translation of this study.

COLLECTION, LABORATORY TECHNIGUE AND CLASSIFICATION OF MATERIAL

In the period from January 9, 1859 till September 8, 1861, the materinl was collected so that
ite quantity belonging to the separate wonths of the year amounted to about 100 specimens.
On the whole, 1337 black rats were obtained, of which 38 9, in gazing the objects by HCN,
26 %, by catching the animals by hands with the aid of fumgation by Neragen, 24 9, by means of
dead-fail traps, 11 %, by catching live animals by hands and 3 9, by collection of dead rate
after poisoning by anticosgulant Neratox. The material comes from 47 localitien in the North
of Bohemia; the most frequent objects infested with rats are brick-built corn-ricks, milis, poultry
farms, granares and pig stals,

The effects of the above mentioned eatching methods in most habitats have been so high
that they rosulted in a considerable reduction of the populations for the period of one year,
For this reason it was not possible to study the guestions of pepulation dynamies in permanent
habitats, as it can be done with other species of mammals. As compensation, an analysis of
the complete populationa obtained in gezing of two objects by hydrocyanic acid in two thres
subsequent years has been earried cut.

The freshly killed animals were weighed and measured by current methods. In males, the
shorter and the longer axe of teatia were measured. The specimens with dubious eexual maturity
were examinad microscopically for the presence of spermatozos in canda epididymis, This method
proved to be very fast and reliable, as the spermatozoa conserved their form even 48 hours
after the killing of the animal.
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In femnales, the number and distribution of placental scars of first and second order, and the
number, losation and approximate size of embryocs were determined; further, the number and
distribution of the resorbed embryos and the state of lactation were registerad. D vis and
Emlen (1948) tried to work out a method how to improve the wvisibility of placental acars,
however, they did not find sny difference in the number of scars hefore and after the colouring.
Therefore the placental scars were counted directly.

In distinetly non fertilized females, the macroscopical state of the uterus was registered
(its swell or enormous vascularisation), or the perforation of vagina. All of theso data together
with other parameters of the body size served to determine the maturity limit of the females.

Tho specimens put into formaldehyde after being killed were not weighed. In some fomales,
it was not possible to determine relisbly the number of embryos and placental scars {in rate
poisoned by cumarine derivates the ntera were copsiderably opaque, obviously after deposition
coagulated bleod of the capillars due to the effect of the poison), and therefore these rats wera
not used for solution of some problems (fertility ete.). For the same reason there are differences
in the numbers of specimens (sccording to the method evaluation) in some tables. .

7 SEXUAL MATURITY OF MALES

The sexual maturity in males of black rats has not been solved up to now.
The works of authors who studied the maturity of brown rats and of whom
especially Perry (1954) brings exact results, served as guide. An exact
determination of the maturity of males would require the histological evalua-
tion of spermatogenesis. However, this method is too slow and for this reason
a number of authors dealing with other species limit themselves to a deter-
mination of the weight of testes, their size (longer and shorter axe) or of the
stze of epididymis respectively. Former authors established the sexual activity
only according to the descension of testes into the serotum, but this methods
corresponding to periodicity of sexual activity in exoanthropous mammals,
is unreliable not only in these species (e.g. Peli k 4 n, 1959 in Miecrotus arvalis),
but mainly in synanthropous species. The descension may be influenced by
various circumstances; so for instance, some adult males of black rats captured
into traps had no descension, which was undoubtedly influenced by the effect
of the trap, and also a number of active specimens killed by HCN did not
have this natural descension.

For this reason, the position of testes was registered, but it was not used
a8 one of the parameters to define sexual activity.

According to the quantity of spermatozoa, the males of the black rats were
classified into three categories: 1. specimens in which no spermatozoa were
found- juvenile stage; 2. specimens in which the spermatozoa were fully
developed and were plentiful — adult stage; 3. specimens in which developed
spermatozoa were found in small quantity (the number of spermatozoa was
the same as the number of interstitial cells) — subadult stage, Figure 1 gives
& survey of results of examination in 574 specimens of our material, divided
into weight categories per 20 g.

At first sight, concentration of specimens of the transition category (the
third one) is striking, being far more numerous than in other species of mam-
mals. The males whose weight exceeds 160 g are all sexually active, the males
weighing up to 80 g are sexually inactive. Only one specimen (1.6 %) presented
a fully developed spermatogenesis, 5 %, had beginning spermatogenesis and
the remaining were inactive.

The weight category from 80 to 100 g still contained a majority (76.4 9,)
of inactive males, the category 100 to 120 g has over 50 %, of inactive specimens,
while males weighing more than 120—140 g are by 74 %, sexually mature
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and of those exceeding the weight of 140 g, 91.9 % of males can take part
in reproduction.

The size of gonads of males depends far more on the tormation of spermatozoa
than the weight, The dimensions in value of 140 are a clear limit of spermato-
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Fig, 1. Sexual matunty in males of black rats ; :
A = Product of the longer and shorter axe of testea.

B = Weight categories m g, v “»

e = Spermatozs absent,

() = SBpermatoza plentiful.

@ = The number of spermatozos = the number of interstatial cells in cande epididymis.
@O = 10 individuals. ks :

genesis; 47 %, of specimens are completely mature, the other 30 9, being sub-
adult males. The value of 120 has no adult specimen, while the value of 160
has over 76 9, of these (- 17.6 % of subadult males). Starting from the value
of 200 the testes are already in full spermatogenesis. Consequently, the males
reach maturity far later than the females growing equally fast. Whereas
50 9%, of females of the category of 80 g is already capable of fertilization
(Watson, 1950), only 15.6 %, of the males of the same category is active.
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The females of the weight category of 110 g are already completely mature,
while among the males of the same category only 36.8 %, are adults.

WEIGHT CATECQORIES

To determine the extent of weight categories, many authors considered as
decisive the limit of maturity of the animals established by Leslie and
others (19562) using the presence of corpora lutea in ovaries. Watson in-
dicates as maturity limit for
females 89 g for 50 Y%, of speci- g M o) =
mens. In our con ditions we i
have found the first fertilized
female weighing 80 g. Speci- of
mens of lower weight were all
non-fertilized. Therefore we
have considered the weight of
80 g as an important limit for
further categories. A complem-
entary feature was the weight
of the young leaving their nests
(about 40 g). For these two re-  Fig. 2. Distribution of black rats divided into weight
asons, the rats were divided categories.
into groups by 40 g. The results
of the whole material divided according to the sex can be seen on fig. 2 and in
table 1. Various methods of collection, the continuous sanitary interference
with the habitats, the ecological differences in the places of capture ete.
have of course influenced to a certain extent our results, but it can be supposed
that the quantity of specimens almost eliminated these differences. The
number of rats of all categories up to 200 g is nearly the same, which can be
seen mainly in males; the number of specimens above this weight limit falls
rapidly for both sexes. The main portion of populations consists of animals
up to 200 g of weight.

The course of the weight structure of each catch in separate months is
shown in fig. 3. In this division, the various disturbing influences are
manifested to a great extent, e.g. sanitary intervention, particnlarly poisoning.

D4 A 00 180 M- 240- ¢ 40 G- 8O- 120 #E5- 20022609

Tab. 1. Number of black rata divided into 7 weight categories.

Weight in g. 29 a4 Total %

—40 133 111 244 19,82°
40— 98 105 203 16,49
80— 118 B4 212 17,22
120— 128 104 282 18,84
160— 109 101 210 17,05
200— 42 463 95 771
2404 14 21 35 2,84
Total 6842 589 1231 99,97
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The seasonal changes in number of specimens in higher weight categories do
not reveal any regularities, The numbers of individuals in the low weight
categories, especially of the category up to 40 g, ie. of nestlings, present in
the course of the whole year almost regular changes. During the winter period
(December to March), there
has been a lack of rats of
40 g, with the lowest state
in February and March. In

W2 Neil
" April, a distinet increase
y= began, caused probably by
L young born toward the end
] of March and at the begin-
- — ning of April. A still more

marked rise of the number

%
40

of the young was in the ma-
o terial of May (the top of

L
1 the whole year) during the
] summer period and at the
T beginning of autumn (July
_ ], to November), the number

of the young varied appro-
ximately from 20 to 30 %,
. of the total number of
caught animals. In the ma-

NaB7 LER1]
1s terial of November, there
L has been still a high percen-
] tage of young, born pro-
1 bably in October. A decline
L ] set on as late as in Decem-
il N &

X
No=ih LRS- N owl? Lk

L
cf'l 1” The low number of young

ber.

i in winter can be explained

. 4 by the high mortality due
Y ] particularly to low tempe-

Ll-l'] | = rature in the habitats. Ac-

L1 oording to the course of

productivity of mature fe-

Fig, 3. Propartion of the seven weight categories of black males during the winter pe-
rats in separate months, riod, this fact cannot be

explained (see further) by

suppression or limitation of the fertility of females in this period. The
influence of low temperature or, on the other hand, of higher tempera-
ture on the mortality of the young cen be manifested on the material
of January, in which 20.8 9% of females and 13.9 9, of males out of
the total number of individuals caught belonged to the category of 40 g.
In December, this state is 8.8 9, of females and 4.7 % of males, and in
February 4.2 %, of females and 0 %, of males. 80.2 %, of all black rats collected
in January came from poultry farms, where the temperature is high above
0° C whereas in other habitats it more or less equals the ambiant temperature.
It was not possible to obtain information about temperature changes in
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various habitats, as this would suppose a stationary research. With regard to
the relatively low density of rat populations in our territory it will be not
possible, even in the future, to solve this question satisfactorily. The weight
structure of lots of October and November is explained in the following chapters.

THE SIZE AN} NUMBER OF THE LITTERS

The size of the litter was established on the base of visual determination
of the number of embryos (healthy as well as regorbed) in a pregnant female.
By this method we committed a certain error, since some time passes from the
insemination to the possible visual determination of an embryo in the uterus,

Tab. 2. Number of embryos of rats of various weight categories.

N 80— 120-— 160— 200— 240+ Total

1
2 1 1 2
3 2 1 3
i 1 1 1 1 1
% 1 6 4 2 13
6 1 5 6 1 1 14
7 2 5 6 3 16
8 1 2 10 4 17
9 12 9 B 2 29
10 2 7 3 1 13
11 1 3 1 5
12 1 1 3 5
13 1 1 2
21 1

Total 8 38 47 22 9 124
5 5.4 7.5 8,1 8,8 8,5 7,895

which has not been established up to now for the species Rallus raftus; however,
in brown rats it takes 6 days (L.eslie and others, 1952) out of the total
duration of pregnancy of 21—22 days. In black rats, this time will be appro-
ximately the same. From the point of view of the general evaluation this
error is constant and therefore negligible.

Besides, on the base of the number and sort placental scars, the number
of litters in one female has been established. The first and second litters
can be distinguished with a relatively high precision, in some oases even the
third litters, however the determination of fourth, eventually further litters
is much more difficult. Therefore, females with three and more litters were
clagsed into the same group.

Tab. 2. shows the number of embryos found in pregnant females in all
our habitats. In establishing the number of embryos, the number of resorbing
embryos was also registered, but they should not be included into the litter
as they reduce the actual state of live embryos.
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With respect to the fact that the resorbed embryos can be seen approximately
as late as starting from the 13th or 14th day after insemination (Perry,
1945 in brown rats), it would be impossible to know the number of resorbed
embryos in early development stages. For this reason an evaluation of the
number of embryos in females of various weight categories has been effected
with the aid of the test »*, including or excluding the resorbed ones and it
was stated that the augmentation of number of embryos depending of the
weight of the female, including the resorbed ones, is demonstrable (y* =
= 12,8 > 12,6 = y%.45,¢) (without resorbed embryos 32 — 10,40 < 12,6 =
= xgn,ns:a) (Beﬁ further),

Our average of embryos of all weight females is 7,895 which is, compared
to the average of other places from all over the world, a high value. A higher
average (8,0) is reported only by Cazanove (1933) of Dakkar (West
Africa). Watson (1950) summed up the average data known up to present
from various geographical regions and stated that there exists a decline of
average of the litter from the west toward the east. The lowest average was
found in Bombay, being 5.2. Watson proved also a high number of
embryos in black rats living on ships, this amounting in the London harbour
to 7.52. Similarly, the average of embryos of females coming from ships in
the New York harbor (Williams, 1929), was 7.0. In our conditions, this
state is probably influenced by the presence of imported southeuropean race
frugivorus, since according to Jirs{k (1955) the crossbreeding of distant
races causes the augmentation in number of born young and consequently
of the whole population dynamics. )

Tab. 3. Embryos of black rats according to the succession of litters.

Woight 80— 120--- 160— 200 2404
3rd 3rd 8rd 3rd
Litter Ist | Ist | 2nd |and | 1st | 2nd | and | lst | 2nd | and | lst | 2od | and
more more mMore more
Embryos
2 1 1
3 2 1
4 1 1 1 1
] 1 b 1 2 2 1 1
8 1 4 1 3 1 2 1 1
7 2 4 1 2 2 2 1 2
8 1 2 2 4 4 2 2
] 4 b 3 2 3 4 2 4 2
10 2 4 3 3 1
11 1 3 1
12 1 1 1 2
13 1 1
21 1
Total 8 21 10 7 9 18 20 3 3 16 3 6
X 54| 68 83| 83| 7.3 8 86! 100! 6 9,1 73| 8,2




Tah. 2. reveals also a fact, demonstrated already before in many species
of mammals, that the higher is the weight of an individual, the higher is the
average number of embryos of his litter. In the last eategory of females above
240 g, a decrease of the average number of embryos in the litter can be seen.
The same fact is reported by King (1926) in albinotic brown rats kept
in laboratories, further by Leslie & Ranson (1940)in Microtus agrestis,
Pelikdn (1959) in Microtus arvalis ete.

Tab. 3 shows the division of number of embryos in pregnant females ac-
cording to the weight categories and the order of litter. The number of embryos
includes the resorbing embryos. The youngest females of the category of
80 —119 g. have firgt litters only. In the next category, the majority of firat
litters is clearly visible, but relatively high number of females with three
and more litters proves the individual differences in the weight of the animals
or the possihility of a rapid suceession of parturitions in same young femalea.
Starting from the category of 160 g the most females have had at least two
litters. The three cases of females weighing over 200 g. and pregnant for the
first time show that from their birth to their first litter about 7—8 months
passed and about 56 months since they reached sexual maturity. Thus,
an adult female does not always participate in the reproductive process of
the population and therefore it seems more correct to judge the population
dynamics rather by the gravidity of females then by their ovulation.

In the [ast category of 240 g., no case of first litter has been found.

The average litter sizes permit to conclude that the first litter of the femalea
has the lowest value (x == 6.9}, the second one = 7.8 and the third litters
attain the highest value (x == 8.8). Frank (1956) studied this question in
detail and proved on numerous material of Microtus arvalis, keptin laboratories,
an analogous increase in average number of young from the first to the fifth
litter of one female from 3.5 to 4.8,

As to the number of embryos of one litter, our material presents a range
from 2 to 10 individuals. In the material of W a t s 0 n, the London population
of rats ranges from 1 to 16 embryos and that of Cyprus from 1 to 11 embryos.
In our conditions, however, a female with 21 embryos was caught. Such a high
number i a rarity, but it is
quite possible, since in one case
we found 15 young in the nest
of one female; although in our
material of 127 adult females
no such high number of em-
bryos was registered. G af-
frey (1961)reports as rarity
ag high a number as 20 young.
From our data it is difficult-
to say whether the femaleg

are able to raise successfully 5
such a high number of born
young. Fig. 4. Theorstical distribution of litters of females in

In the exisbjng literature, black rats and real number of fornsles with embryos,
] : acental soars or both, e black coloure art of dia-
the reported number of Jit: plstental st ot voth. Tho hisck sloured. ghet of d
t £ f, s i all gram is 8,9 ¢ of all fomales.
ers Oi one iemale 18 USUALY  apgpisas = number of embryos, placental soars or both.
26 litters per year. But an ordinsta = number of females.
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exact caleulation is very difficult, as the reproduction of black rats
does not stop in winter, as it is in other specics of rodents. It is the
refore impossible to start from the beginning of reproduction of the
population, For this reason, the number of placental scars (PS) was sta-
ted for each female, and ifs maximumwas 59 in 2 ecases. The number of
PS in all females of the whole material is given in fig. 4. If the female was
fertilized, the number of embryos macroscopically visible was added to the
number of PS, as in such a case the embryos mean another litter of the female
and must be taken into consideration in the total evaluation of the number
of litters. Supposing that the PS do not disappear from the utera of females
during their lives, the namber of litters of one female may be determined
by dividing the maximum of PS by the average number of embryos in one
litter (59 : 7.893) which is 7.5. The females ean attain this theoretical number
of litters in the course of the whole life, not in one year. Taking into considera-
tion that at the maximum age of 7 years (G affrey, 1961) the females having
2—6 litters per year should produce 14—42 litters during their lives, it is
clear that this exceeds the hiological possibility of this animal. In the figure
plotted also the data about the average number of embryos of females with
one, two, three and more litters their maximum and minimum range and
standard error.

firat litter gacond litter third and more litters
Average 6,9 7.8 8,8
Standard error 2,17 2,2 2,78
Meximum 12 13 ) B
Minimum 2 2 4

The average and the range of the first litter corresponds to the real picturse
(see fig. 3), for next litters, however, the situation may become misleading
perhaps by adding the possible number of P8 and embryos, since the females
with the third litter can theoretically have ag much as 8 to 46 PS. The figure
reveals a considerable decrase of the number of females with more than 38 PS,
representing 9.9 9, of the whole ensemble of the population. The number of
females weighing over 200 g is 8.7 %, of the whole population. This coincidence
may indicate that the oldest portion of the population participates only very
little in the reproduction dynamics, so that consequently the main portion
of tl;e population would produce an average of 4—5 litters in the course
of life.

Although these deductions are not very exact, also due to the small numhber
of material, they may serve as supplement to the question of the total produec-
tivity of our populations of black rats.

THE REPRODUCTIVE CYCLE OF THE FEMALE

To get some idea of their reproductive power, the most important thing
is to determine the reproductive cycle of the females. On the whole, the in-
fluence of males is secondary, especially because the sexual activity of male
in our conditions remains approximately the same all the year round.

For this reason we have noted particularly the ration of pregnant adlult
females, the total number of adult females, the number of embryos, of females
with first litters ete. The reproductive eycle of the wild brown rats was studied
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by Perry (1945) and by a number of authors (King, 1926, laboratory
rats; Leslie and others, 1952, wild brown rats). Their method was per-
fectly worked out and although the results are somewhat influenced by the
methods of collection and the variety of places, from where the material came,
they are comparable and can be evaluated. In this respect, our material is
analogous. The above mentioned authors evaluated the maturity of females
by the ovulation cycle. In our material, however, we found sufficient proof
to say that the ovulation period and the time of actual insemination can be
congiderably long, so that in some case the adult females can enter the repro-
ductive cycle far later, after having reached sexual maturity long time ago.
For this reason; from the point of view of population dynamics, we have
congidered as most important the number of females just pregnant (presence
of embryos) or having been pregnant before (presence of placental scars).
The term of “adult” female has to be considered from this point of view.
The reproduction of a population is shown particularly by:

a) the productivity of females — number of embryos per adult female =
= E/N ad. ‘ .

b) the percentage of pregnant females

¢) the percentage of females with first litters out of the total number of
adult females. :

Tab, 4. Seasonal changes in number of adult females, number of embryos snd females with
firat litters.

Pregnant
Month N %fead. Pre%am o Nof B Eéagd 2Q with oL ?22 ad.

1st htter
January 19 10 52,83 76 4,15 4 21,05
February 27 18 66,66 112 4,14 12 44, 44
March 27 13 48,14 111 4,11 4 14,81
April 29 Lil 22,22 41 2,25 0 0
May 23 10 48,47 68 2,95 3 18,04
June 22 15 68,18 109 4,95 2 9,00
Jaly 10 8 80,0 60 6,00 3 30,0
August 20 8 40,0 54 2,70 1 5,0
September 31 16 51,61 117 3.77 4 12,90
October 13 4] 46,15 41 3,15 3 23,07
November 17 7 41,17 88 4,0 3 17,64
December 24 10 41,668 74 4,18 4 16,66
Total 260 127 48,84 951 3,65 43 16,53

The results are summarized in tab. 4. The course of these three parameters
is shown in fig. 5. The curve E/N adapts itself to a certain extent to the course
of the other curves. From August till March, there is a relatively unsubstantial
variation of the productivity, the rise is manifested in the aummer months
(June and July). The data of April cannot be considered as conclusive, since
the specimens came mostly from a population inhabiting a small space where
the density exceeded the normal limits, which was manifested by a great
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number of individuals strongly infested by Nofoédres alepis. All this individuals
had crusts on the ears, noses, tails and especially in the genital region. This
fact practically completely prevented their reproduction; which was manifested
not only in a low total number of embryos, but also in the number for pengant
females. It is interesting
that no pregnant female
with first litter was found
there.

Jy The total picture of rep-
roduction dynamics is fu-
rther completed by the cou-
rse of the year-round ratio
of juvenile animals shown in
the fig. 6. In the period
from April—May to No-
: ; L vember, the majority of the
Fig. &. iea;::; ail:a?eg;:; lz.produt:t;wty of females. total number of caught ani-
o = fomales with the firgt litters. mals are the young, whe-
----- = number of embryos per adult female = E/Nd. reas in the winter months
December to March, more
adults specimens were collected. The percentual prevalence of the young in
January is due to the fet that thae majority of material came from the poul-
try-farms, where, obviously, the young are successfully brought up even du-
ring winter.

The reproduction of the black rats is uniform all the year round, but due
to the higher mortality of the young born during the winter period in the
majority of our habitats, the reproduction of the population in this season
is at the lowest.

Leslie and others (1946) established the average age for the median
body-weight in which female rats reached maturity to be 95 g. (determined
by the presence of corpora lutea). This median body-weight, according to
Watson, was found to be 91 g. for rats on land and 89 g. for the rats on
ships in London,

Davis and Emlen (1948) give the size 163 mm head and body lenght
in which 50 % of rats first produce young. Table 10 shows our results compared
to population of rats of San Antonio. The accordance of these results attests
egual ecological conditions, since produ-
ction of both populations which can be
the proof of egual ecological conditions,
since better ecological conditions resuls
in higher number of ova ovulated (B ra m-
bell, 1944; Davis and Emlen,
1948 and others).

& 3 % 5 28 3l P Fa

SEX.RATIO

The different methods of collection
could have resulted in somewhat mis-
leading sex-ratio data, compared to the Fig. 6. Number of all young rats in the
reality, This fact is emphasized by course of the year.
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“Tab. 10. Parous female rats in Czechoslovakia and San Antomo.

Czechoslovakia San Antomo
Head and Body Lenght P SR =
emales .
HARRRA examinsd S R axamm:i. o B
120—129 39 1]
130139 31 03
140—149 71 5.6 62 8,5
150—159 a7 26,3 82 22,2
i60—169 90 6d.6 T4 80,8
170—179 84 84,5 LG 81,0
180—189 N 97,1 53 96,2
160—109 34 100 12 100
200—209 14 100 3 100
210—219 2 100
4 230—229 { 1, 100
| B0 9, pomt 162 mm; 131 g 50 9, pomnt 163 mm
Mean Lenght of Parous Mean Lenght of Parous
Females 176,86 mm Females 172,8 mm
; Reproduction = =817 Reproduction = -915

Watson (1950), who divided his material according to the regions of
«collection, to the habitats and to the collection methods. In our material it
is difficult to differentiate the methods of collection, but with respect to the
fact that the black rats came only from buildings or houses, this material
can be classed into one group from this point of view. Tab. 5 gives a suvey
of sex-ratio of the whole material, including rats obtained by fumigation with
HCN.

The survey reveals a majority of females, the percentage of males being
only 47,8 9%, The English populations of black rats inhabiting human homes
have a very slight majority of males (50.3 9, — out of the total 2612 animals).
It is interesting that our majority of females corresponds to the populations
of black rats living in the wild in Cyprus (47.0 9%, — 1358 animals, W a tson)
and in Texas (44.6 %, — 1343 animals, Davisg, 1947).

Tab. 5. Bex-ratio according to weight categories,

| -
Weght in g. | = 33 Total % 33 | N of 92 to 100 &
l |
—40 i 133 111 244 454 1198
|r 40— g8 105 203 51,7 83,3
| 80— ‘ 118 94 212 443 126.5
y 120— 128 104 232 44,8 1230
10— 109 101 210 45,1 107,9
200— 42 k3 95 55,7 9.2
240 4 I 14 23 35 60,0 86,8
Total I 842 589 1231 47,8 108,00
L
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The sex-ratio in separate weight categories (excepting the category of
40—79 g.) presents at first a majority of females, while starting from the
category of 200 g. there is a majority of males, particularly with individuals
over 240 g. (60.0 9,). A similar majority of males in higher weight categories
was found in all types of habitats in England (5257 %,) and in the material
from Cyprus (66.7 %). Watson presumes that the males of black rats
in Cyprus grow faster than those in the English populations. In our material,
there is 56.8 %, of males in the category of 200 g., which corresponds to the
situation in England, where such majority of males was found in all populations
obtained from three habitats as well as in the material obtained by gazing
a ship. Thus, it can be said that the method of collection as well as the type
of habitat do not influence the results. It rather proves that the males live
longer or attain a higher weight.

Fl

Tab. 8. Sex-ratic in separate months.

Females Males
Month 3
juvenile | aedult | total | juvenile | adut | tetal | %
January 29 19 48 32 13 45 48,38
February 24 31 65 12 35 47 46,07
March 13 27 40 4 49 b3 56,99
Aprit 56 27 83 35 42 71 48,12
May 49 23 72 36 25 6l 45,86
June 24 22 46 24 21 45 49,45
July 25 14 32 31 15 46 4,11 L
August 45 20 65 67 15 82 65,79
September 64 3 86 84 13 81 41,78
October 28 15 43 26 13 30 47,56
November 50 17 87 27 22 49 42,24
December 23 24 47 16 26 42 47,19
Total 420 270 890 358 289 647 48,39

The sex-ratio in the lowest weight categories differs considerably not only
in the material of Watson, but also in comparison with our results.
In the English and Cyprian populations there is a majority of males (54.1 to
60.6 9%, however in fumigating a ship in the London harbour, a majority of
% females (55.4 9%,) in the
weight category up to 50
g. was found. These re-
sults correspond more to
our conditions, ag all the
young of the whole of our
material (244 specimens)
of the weight category
V up to 40 g present a
s majority of females.

s iy e Table 6 summarizes the
changes in number of ju-
Fig. 7. Bex-ratio in the course of the year. veilen and adult animals
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in separate months regardless of the weight differences. In autumn and in
winter (September—February) and in April to June, there is the majority
of females in the caught animals (Fig. 7), but, the number of the individuals
is not statistically significant to draw a valid conclusion. 106 specimens of
unweighed black rats changed somewhat the sex-ratio of our conditions,
since in 1337 specimens 106.6 8¢ come to 100 33 (48.3% %, of males). The
prevalence of females in our conditions indicates probably also the aggression
of our populations of black rats which is to a certain extent confirmed by
increased of number of infested places and by progressive extension of the
area of occurrence of this species in the course of the last ten years.

NUMEBER OF LIVE YOUNG IN THE LITTERS

On collecting black rats in 1961, full litters with adult females were obtained
in various habitats (7 cases), our young without their mothers {3 cases) —
tab. 7. The number of born young (81 ex.) differs in average (x = 8.1) only
little from the average number of embryos of the whole material (7.895).

Tab. 7. Young black rats in the litters with their mothers.

Nestlings Mothar
Date Locali . 5 placental
ality 23 90 | total wiar:ght w;at:g;nt. Ehrs
E (embryos)
November 1,60 | D. Beikovice 0 2 3 23,0—25.0 176 2:2
Beptember 6,61 Hrobtice 2 6 8 10,6—13,0 230 29 : 30
June 7,61 Védomice 6 9 15 14,0—18.56 145 10: 13
June 7,81 Chotinéves 3 4 7 18,0—19.0 140 2:8
May 19,61 Miladé 4 4 B 8,6—10,0 190 20: 14
May 19,61 Benedov n. Pl 4 4 8 34,0--38,0 210 13: 16
{4 : 5)
January 25,61 Botislav 4 2 8 20,6—26,0 150 12:8
May 16,61 Bensliov 1. Pl 4 2 6 | 18,0—19,0
April 20,61 Libé&sice 4 6 10 20,0—21,0
April 20,61 Libé&sice 3 1 10 6,0--8,0
Total 31 47 81

The sex-ratio of the young shows again the majority of females, since

135.2 females come to 100 males (42.0 %, of males). Of these ten litters, two
had a majority of males, two had a sex-ratio of 1: 1 and in six litters there
was a majority of females. Since these individuals belonged all to the weight
category up to 40 g., it is possible to compare the sex-ratio of the whole ma-
terial (244 specimens) where the females are in majority, too. 119.8 females
come to 100 males i.e. 46 %, of males, which differs only very slightly from
the sex-ratio of the young in litters and confirms to a certain extent the correct
results of the examination of the whole material of the category up to 40 g.

An adult female (litter No. 5) feeding relatively grown up youngs (34—36 g.)
was by that time again pregnant. The embryos were about 9 to 10 days old;
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within the next 10 or 12 days a new parturition would have taken place which
means that the nestlings of the preceding litter had to have left the nest
by that time. This fact reveals that the young weighing about 40—50 g. may
be considered as capable of independant feeding and movement.

ANALYSBIS OF POPULATION COMING FROM TWO HABITATS

In the course of the research we succeeded in obtaining complete populations
of two localities where HCN of 1 % concentration was used to kill the animals,
During admission of the gaz, the animals become restless and at a eertain
concentration they leave spontaneously their nesting lairs and come mostly
to the free space of the store where they die. The examination of all nesting
lairs in the corn-rick in D. Befkovice after gazing showed that only one single
black rat out of the total of 82 specimens died outside of the free space of the
store. For this reason it may be supposed that the material obtained by this
method gives an almost complete picture of the population of the habitat
in question.

a) Description of habitats _
Locality Kobtico n. Ok

In this locality, & numerous material was obtained from a mill of medium size (5 grinding
mills} brick-built with wooden floors; in its immediate vicinity flows the river Ohfe and from
the other side, the mill joins the village houses. In the surroundings of the mill, there 1z a park-like
terrain. The gazing was effected in August 1959, July 1960 and July 1961. In 1959, however,
the material was mixed with other black rats coming from another locality and therefore it
cennot be evaluted in detail. The number of specimens of 1961 was already comparatively low.

Locality D. Betkoviee

The place in question was a corn.rick of medium size, brickbuilt with wooden floors, with
a ground-floor and two floors and a attic space. In the neighbourhood of the store there are
buildings from one side and fields from the other. The gazing was effected in October 1959 and
November 1960. In 1961, the number of rate in this store was already very low and the gazing
was not repeasted.

b) Sex-ra.tiol

Kodtice 1960: 28 ¢4 + 33 99 — 117,8 99 to 106 32

D. Befkovice 1959: 39 @4 + 43 99 — 110,2 29 to 100 34

D. Betkovice 1960: 43 34 + 58 €9 — 134,8 99 to 100 24

In both localities, a general majority of females was found, differring con-
giderably from the rest of the material. Especially in D. Betkovice in 10960,
where this was due to the prevalence of juvenile females. In Kodtice again,
there was a prevalence of adult females, and in the material from D, Befkovice
of the year 1959 this ratio seems to exceed slightly the average of all black:
rats of Czechoslovakia (106,64 22 to 100 $3). The high majority of females
in D. Befkovice in 1960 proves the development of the population, as in
1969 the whole population was killed. In 1959, the number of females coming
to one male does not differ nearly at all from the average of the whole material
which confirms the previous stability of the population dynamics. '

¢) Weight categories

Nearest to the general picture of percentnal proportion of weight categories
in the whole material is the composition of the population from D, Befkovice
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in 1960 (Tab, 8.). The most irregular distribution of weight categories was
observed in the population from D. Befkovice in 1959. Trving to explain
the causes of this fenomena we found out that prior to the gazing by HCN,
a control with baits with Neratox had been effected once in the auntumn of
1958 and three times since January 1959 till the use of the gas. Probably

Teah. 8. Weight categories of three complete populations from two lecalities.
Corn-rick in . Betkovice

1959 1960 | 1959 1960 |
ek | @ I 83 | %oftotal | 99 = 38 | Saoftotal | %ofdd | %olss |
40 13 8 25,61 10 7 16.83 38,0 £1.17

40— 2 1 3,65 13 7 19,80 33.3 25,00
80— | 14 | 12 31,70 14 4 17,82 4815 22,92
120— 2 9 13,41 " 9 15,84 81,81 56,25
166— | 10 7 20,73 s | 12 19,80 41,17 60,00
200— 2 1 3.66 ) 3 7.92 32.33 31,50
2404+ | — 1 1,22 I 1 1,98
| |
Total 43 39 99,98 58 43 99,99 47,5 42,5
82 101
" Mill in Koftice 1. O, G
1 1960 1961
Weight in g Q9 33 | %oftotal |  9%of4d 29 | 4a
—40 7 10 27.87 58,82 '
40— {19 5 18,03 45,45 1
80— 10 8 26,23 37,50 3
120 — 6 5 18,08 45,45 2 2
160— 3 2 8,18 40,00 1
200— 1 | 1
2404 1 1,64 |
Total 33 28 99,99 45,9 3 7
81 10

two of these operations were successful and resulted in a strong restriction-
of the weight categories of 40-—80 g. and of 120—160 g. Similar repeated
sanitary measures were taken in Xostice, where, however, their influence was
not so effective.

Two sanitary operations in D. Befkovice in spring 1980 did not succeed
in stopping the influx of black rats from the surroundings and reduced the
reproduction of the population only very little. Therefore, the picture of the
weight structure of the population of November 1960 may be congidered as
objective. The percentual proportion of individuals of various weight categoties
in the population of D. Beikovice in 1960 iz almost analogous to the general
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“Litters” indicate numbers of females with embryos (E),

pleta populations. The numerals in eollumn

T?b. 9. Analysis of adult females of com
with placental scars (P8} or with both{E + PS).
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picture of our populations of
black rats (see tab. 1). It may
be presumed that the disturbing
influence of collection methods
and sanitary operations in vari-
ous localities were eliminated by
gsumming up the material.

d) Population dyna-
mics

After extirpation of the popu-
lation in the corn-rick in T). Bet-
kovice, in October 1959, first
black rats appeared here as late
as at the beginuing of January
1960, probably through migra-
tion from the immediate vicini-
ty. The first control with poison
baits took place on the 15th Ja-
nuary 1980 and 5 specimens we-
re obtained (1 adult female, 180
g. with 26 PS and further 5 yo-
ung weighing 2425 g.). The
next control with poison baits
was made about the 19th March
1960 and due to the repeated
strong occurence of black rats,
gazing by HCN had to be car-
ried out on the lst November
1960. In the initial development
of the population participated
obviously adult females having
had already several litters (see
finding of the adult female of
15th Januayr 1960), or rather fe-
males inhabiting the corn-rick
just before parturition. The first
stated occurrence and weights of
the yonng correspond to this pre-
sumption.

The participation of adult fe-
males in the development of the
populations in hoth localities is
shown in tab, 9, The table inclu-
des only pregnant females with
embryos or placental scars. The
letters in brackets in the columns
firstlitter ebe. indicate whether the
female had embryosor P8 or both.
The numbers indicate the number
of females,



The average number of embryos of females from D. Befkovice in 1959 is
comparatively low, and aiso the average of placental scars and number of
females with three and more litters indicate that it was mostly young animals
which participated in the development of the population. One yocar later,
the high average number of embryos (9.7) of PS (18.9) as well as the majority
of females with three and more litters permit to conlude that the beginning
of development of the whole population was influenced mainly by old females.
The distribution of number of adult females is more uniform and corresponds
to the natural state of the population, the number of females over 200 g.
being higher (6 specimens) compared to the year 1959 (2 specimens) when
also less females with three and more litters were obtained.

Complete data about number and distribution of adult females are furnished
by the material from Kostice, nnfortunately nothing can be said here about
the influence of repeated control. In 1961, only two adult females were caught
in this locality, both of them pregnant and having in total 21 embryos. In
both localities, the number of collected animals in 1959 —1961 varied con-
siderably.

Kostice n. O. D. Betkovice
1959 ‘ %1, 82
1960 R s 101
1961 : Lo up to 10 (estimate)

The table reveals a definite decrease of the number of black rats in both
habitats after the second use of HCN in 1961, However, in 1960 the number
of canght animals was much higher that the year before. It seems that after
100 %, exstirpation of black rats in the habitat by means of gas, both objects
became attractive for individuals living in the environments, Important
factors are undoubtedly the degree of infestation of the nearby habitats, the
possibility of migration into the controled object ete. In both loocalities after
three years the number of animals was considerably reduced and it scems
that both objects were a reservation of black rats who at first penetrated to
the environment and after the destruction of the souree they came back again,
8o that at the time of the next sanitary operation the environments were
only little infested and thus unable to change essentially the state in said
habitats.

SUMMARY

For the purpose of the present study, the total of 1337 black rats {of which
1231 were weighed) was collected in various habitats in Czechoslovakia so
that the number of specimens in each month of the year was about 100
(x = 111.4; maximum in April — 160 specimens, minimum in October -
82 specimens). The material was analysed in the laboratory by current methods
and the results are given in the respective chapters. We consider it unneoccssary
to repeat all the facts revealed. The most important results may be summarised
as follows:

1. The high average number of embryos of one female, the prevalence of
the number of females and the reproduetion in the course of the whole year
shows a progress in development of our black rat populations. Generally,



this species of mammals may be considered as one of the most productive,
together with Microtus arvalis and ERattus norvegicus.

2. The increase of population dynamics in a controlled habitat was attained
after the migration of other individuals from the environments by growth
of the average number of the young in the litter of one female and by in-
creased number of females to 57.4 %,, with 51.6 %, in the whole material.

3. A still faster reproduction of black rats is most probably limited by
a small number of litters of one female which was estimated for 90 %, of the
population to 4—& litters during the whole life of a female. About 10 % of
the population attains probably an average of 7—8 litters. The small proportion
of nestlings in winter months indicates their high mortality in habitats with
low temperatures, this being another cause of limitation in reproduction of
bilack rats.

4. The sexual maturity of males takes place in some individuals weighing
80 g., but the main portion of the population reaches sexual maturity only
after attainig the weight of 140 g. which is much later than in the South-
european black rats. The majority of males participating in reproduction is
constituted by individuals weighing 140—20G g., the number heavier animals
being only 12.5 %, of the whole population of males,

5. The females reach sexual maturity after having reached the body weight
of 95 g. (Leslie and others 1946), or 91 and 89 g. (Watson, 1950), but
50 9, of females who have already participated in the population reproduction
reached the head aund body lenght of 162 mm. and weight of 131 g. The ac-
cordance of these results with those obtained from the populations of rats
of S8an Antonio proves most probably identical ecological conditions of
populations and those of 8an Antonio.

BOUHRN !

K této studii bylo sehrino mezi 9. lednem 1958 a 8. z4F 1961 calkem 1337 krys (z tohoto mnog-
stvi bylo zvéZeno 1231 jedinen) z riznyeh stenovist Ceskoslovenskn tak, aby byl v ka¥dém kalon
défnim mésici podet jedined okolo 100 exempldii (x = 111.4; max. v duebnu = 180 ex., min
v Fjou = 82 ex.}. Materidl byl analyzovén v laboratori obvyklymi metodami, jejichz v¥sladky
jsou mpracoviny v piisluinych kapitoliach. Za nejdalefitéjsl je moZno povaZovals

1. Viysoky pramér pottn embryl jetné samice (7,898), pfevaha poltu samie nad samei
(52,2 %, 108,89 €% na 100 43) a rovnomérné rozmnofovéni krys béhem eelého roku svédéf o roz-
voji nafch populaci krys obeenych.

2. Zvyteni populaéni dynamiky na vyhubeném stanovidti bylo dosaeno po migraei jinych
jedmen z okoli takového stanovidté zvySen{m pofta mlédat ve vrhu jedné samice (x = 8,7)
a zvylenim podtu samie na 67,4 9 pii 52,2 9 v celém materidlu.
™ 3. RozmnoZovéni krys omezuje 8 nejvité pravdépodobnosti jednak maly polet vrha jedné
samiee, kiery byl odhednut pro 90 9, populace na 4—5 za celon dobu Zivota. 10 %, populace
dosahne patrm® proméru 7—$§ vrhii za 2ivot. Malé zastoupeni podétu mlidat 2 celkového materidlu,
ziskaného v zimnich mésjeich, ukazuje na vysokon vdmrinost middat na stanovidtich s nizkymi
teplotami, cos je dalsi pFéina omezeni rozmnofovéani krys.

4. Pohlavni doepivan{ samcii nastdvé jif u jedinci vahy 80 g, aviak hlavoi édst populace
je dospélé a2 po dosafeni vahy 140 g, co? je mnohem pozd&ji netli u jiboevropskych krys. Hlavnl
éast populace samef, kterd se zulastni rozmmnoZovéni, jsou jedinei vdhy 140—200 g, nebof
podet t83dich jedined dosahuje jiZ jen 12,5 9% celého souboru populace nakich samci.

5. Pohlavni dospivéni samic nestdvé u jedinett viby 95 g (Leslie a ost., 1046), nebo 81
a 89 g (Wetson, 19562), aviak 50 9, samie, které se jit titastnily reprodukee nakich populaci,
dosahovaly délky t&la 164 mm a véhy 131 g. Tyto shodné vysledky s populacemi krya ze San An-
tonio jsou patrnd dakazem stejnyeh ekologickyeh podminek obou tdchto populaci krys.
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Wirbeltierabteilung des Instituts fur systematische Zoologie, Karlsuniversitat, Praha
ZUR KENNTNIS DER FLEDERMAUSFAUNA ALBANIENS

Ptispévek k pozndni netopyra Albénie
Veapmir HANAK

Ewmngegangen am 2. September 1963

Das erhéhte Interesse an der Fledermausforschung brachte in den letzten
Jahren auch viele wertvolle Ergebnisse iiber die Verbreitung der einzelnen
Arten im Mittelmeergebiet. Auf der Balkanhalbinsel wurde die grisste Auf-
merksamkeit dem Gebiet Jugoslawiens (D julié, 1959, 1960) und Bulgariens
(Handk-Josifov, 1958, Beron, 1961) gewidmet. Einzelne faunisti-
sche Angaben wurden auch aus dem Gebiet Griechenlands (Lindberg,
1955, Strinati, 1969) und aus dem europiischen Teil der Tiirkei (K a h-
mann, 1960) gewonnen. Albanien gehoirt jedoch chiropterologisch noch zu
den am mindesten durchforschten Gebieten Europas. Aus diesen Griinden
habe ich mich entschlossen, einen summarischen Bericht iiber die Erfolge
meiner einmonatlichen Exkursion in dieses Gebiet zu erstatten. Wihrend
dieser Reise hatte ich die Mdglichkeit, mich ausser anderem, auch mit dem
Studium der hohlenbewohnenden Fledermduse zu befassen. Diese, in der Zeit
von 27. 9. bis 25. 10. 1960 stattgefundene Exkursion, wurde durch das Ver-
stindnis des Ministeriums fiir Schulwesen und Kultur im Rahmen des kultu-
rellen Abkommens mit der Regierung Albaniens erméglicht. An dem Erfolg
meiner Reise hatten wesentlich auch meine albanischen Kollegen, Prof. Dr.
Islam Zeko und die Assistenten Xhelo Muraj und Fotaq Lamani vom Lehr-
stuhl fir Zoologie der Universitit in Tirana anteil. Sie alle setzten auch spater
die begonnenen Forschungen fort und ergénzten meine Funde durch weitere
wertvolle Angaben. Ebenfalls bin ich auch dem vorziiglichen Kenner Alba-
niens, dem Geologen Dr. I. Papousek, mit Dank verbunden.

Die vorldufigen Ergebnisse meiner Untersuchungen habe ich zusammen mit
albanischen Zoologen in einer albanischen wissenschaftlichen Zeitschrift
(Hanik, Lamani et Muraj, 1961) veroffentlicht.

Da keine Literaturangaben iiber das Vorkommen der Fledermiuse in
Albanien bekannt sind, ebenso auch kein ilteres Belegmaterial, stiitze ich
mich in dieser Arbeit nur auf eigenes Material, das jetzt teils in Sammlungen
des Instituts fir systematische Zoologis der Karlsuniversitat zu Prag und
teils im Zoologischen Museum der Universitét in Tirana aufbewahrt ist.
Ausserdem wurden in dieser Ubersicht auch einige Angaben verdffentlicht
iiber die #lteren Belegstiicke aus den Materialen des Zool. Museums der
Universitit in Tirana und besonders iiber die Funde von Fotaq Lamani und
Xhelo Muraj aus dem Jahre 1961,
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Fundorte

Wie sich aus dem weiteren Text ergibt, habe ich mich in Albanien vor allem dern Sammeln
der héhlenbewohnenden Fledermguse gewidmet, Soweit Funde dkologisch anderer Fledermaus-
gruppen angegeben sind, wurden sie pur gelegentlich geweonnen. Die 1Tbersicht der sinzelnen
Fundstellen ist in der Karte 1. dargestellt und iibereinstimmend mit dem Texte numeriert, wie
folgt:

gf. Die Héhle ,Mezhgoranit bei Tepelena, Diese geriumige Tropfsteinhdhle befindet sich
im Tale des Flugses Viosa, etwa 10 km von der Btadt Tepelene entfernt. Hinein gelangt man
durch den Bingang im Ausmasse 5 ¥ Tm von einem trockenen Abhang eus, etwa 50 Meter
iiber dem Niveau des Flusses. Die Héhle besteht
aus einem gerdumigen Dom und dem Hystem
der Géangs mit einigen Kammern. Die Hdhle liegh
in warmer, trockener (egend, in der Umgebung
dee Eingangs sind steinige Hinge mit armem
Graswuchs und einigen Striuchern, In der Hohls
wurden Wochenstuben der folgenden Arten gef- ;
unden: Rhinclophus ferrumequinum, Rhinolophus ~ )'
euryaie, Rhtnolophus blaswi, Myotis Olythi oxy- iy A8
gnathus, Myntie myotis, Myotis capaccinit und P
Mintopterus schreiberst, 1

2. Die Hohle beim Dorfe Vanista. Sie ist /
etwa 10 km von der Stadt Gjirokastra ent-
fernt und befindet sich am Fusse eines nicht zu
hohen Hiigelgebictes, das sich aus dem breiten
Hachen Tale des Flusses Drinojierhebt. Der Ein-
gang vom Ausmasse 4 x 2,6 m fihrt durch das 12 5 v
Hohlonsystem in einen gerdumigen Dom, Ein A
Fluss, der die Hihle durchzieht, hilt die Luoft \"4 )
darin durchmiissig feucht and kiihl. Die Fleder- \\f\\ ,/_
miuse befanden sich einzein oder in kleinen
Gruppen unweit deas Einganges. A5

3. Die Héhle beim Dorfe Velca. Es handelt
sich um eine gerdumige Tropfsteinhéhie, die sich (K
in einem Berggebiet (R00 m . M.} etwa 30 km
pidstlich der Stadt Viora befindet. Der Eingang
vom Ausmass 3 < 2 m ist durch einen schmalen
Gang mit dem System der unterirdischen Rénme
verbunden, In dieser Hoéhle wurde nur eine
Wochenstube von Rhinolophus ferrumeguinum
in voller Aktivitiat gefunden.

4. Kleine Hohlen bei der Btadt Himare in
Stdalbenien, Zwei kleine Héghlen mit hohen
Kaminen, deren unbedeutende Eingiings sich
am Fusse eines Steinabhanges etwa 100 m ent-
fernt vom Meeresufer befinden. Beide Héhlen
werden von den Einheimischen als Lagerstiitte
beniitzt.

5. Die Hihle boimn Dorfe Fush-Kraje. Diesa
zweistéckige Hbhle liegt am Fusse eines Kalk-
steinhiigellandes in der Nahe der Stadt Kraje,
etwa 35 km ndrdlich von Tirana entfernt. Im ¢ i
oberen Stockwerk ist oine von weitem 8icht-  gwb, 1, Skizze der Ssmmelpunkte i .
bare grosse Eintrittedffnung, die sich etwa 30 m :ien: 1. Dﬁ:ﬂbhle ,?Mezhgmmlit?? bn;i ﬁ?):’
tber dom Niveau cines Baches befindes. Diesst  [one, 2, Die Hohle beim Dorfe Vanista. 3. Die
Teil des Hohlenaystems besteht aus einem ver-  Yghle beim Dorfe Veles. 4. Kleing Hohlen bei
hiltnismissig geriumigen und lichten Eingsn-  Jor Stadt Himare. 5. Die Héhle beim Dorfe
ESranm mit vielen engen Kaminen an der Dek- Fl.lﬁh-ije. 8. Igors Hohle beim Dorfe Pish-
ke und aug Systemen enger Gange mit dunkien  Lagh, 7. Die Hohle beim Dorfe Cervenak. 8.

Kammern. Die Héhle ,,Ali Ded2s beim Dorfe Juban.
6. Igors Hohle beim Dorfe Pishkash, Diese 9. Die Héhle beim Dorfe Korite. 10. Tirana.
Hihle befindet sich unter demn Niveau einer 11, Shkodra. 12. Rrushlull,
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Kalksteinebene (700 m . M.) im Hange eines schmalen Steinbruches etwa 200 m fiber dem: Bett
eines Baches, Die Offbung im Ausmasse 1,5 X 2 m liegt kanm sichtbar zwischen Felsbldcken
und Gobusch., Der schmale Eingangsteil fithrt schief hinunter und endet in einer geréwmigen
Kemmer.

7. Die Héhle beim Dorfe Cervenak. Es handelt sich um eine Steinspalte, die ein Bach durch-
flieast. Sie Hegt im Gebirgu uber dem Ochrida-S8ee (700 m u. M.}, stwa 10 km nordwestlich der
Stadt Pogradec. Nur ein etwa 60 m langer Gang dieser Hohle ist zuganglich.

&. Hohle ,,Ali Dedés’ beim Dorfe Juban, Eine Kalksteinhohle geringeren Umfangs mit kleiner
Eintrittedffnung. Diese Hohle befindet sich etwa 15 km dstlich von der Stadt Shkodrs auf einem
mit, Gebiiseh bewachsenen Kalksteinplateau, etwa 200 m iiber dem Niveau des Shkodrasees.

9. Die Hohle beim Dorfe Korite, Diese grosse Kalksteinhohle etwa 4 km westlich von der
Markstadt Cerovoda wurde von den albanischen Zoologen im Jahre 1961 entdeckt und durch-
forscht.

10. Tirana. In den Gebfiuden im Zentrum der Hauptstadt wurden einige Schlafquartiere
von Nyctalus noctule und Eplesicus serotinus gefunden. Aus der Umgebung von Tirsna stammen
such einige gelegentliche Einzelfunde anderer Arten.

11. 8hkodras. In einem Gebaude in der Stadvmitbe wurde des gelegentliche Schlafquartisr
einer Kolonie von Nyeclalus noctula entdockt.

12. Rrushkull. Dorf am Meeresufer sidlich von Durrés in Mittelalbanien. Dort wurde 1961
von albanischen Zoologen eine Kolonie von Pipistrellus nathusii aufgefunden.

BESPRECHUNG DER EINZELNEN ARTEN

Rhinolophus ferrumequinuwm ferrumequinuwm Schreber, 1774

Material:
Q? subad., 1 & subad. Hahle bei Cervenak, 4. 10. 1860
Q ad, 1 S? subad., 8 33 ad., 1 & subad. Igors Hohle bei Pishkash, 5. 10. 1960.
22 ad., 16 22 subad., § I3 ad,, 8 22 subad. Hihle bei Velea, 8. 10. 1860,
9. 3 g“g Hohle ,,Mezhgoranit" bei Tepelene, 11, 10. 1960.
2% ad., 6 ¢ subad., 6 34 ad., 2 ¢3& subad. Hohle bei Fush-Kruje, 16. 10. 1960.
5 Ex. Héhle bei Vamsm 12. 10. 1960,
Im ganzen wurden zur taxonomischen Beurteilang 97 Bilge und 64 Schiidel benutzt.

Verbreitung: Wie aus den Fundorten hervorgeht, ist Rhinolophus
ferrumequinum die hinfigste Art, die in den Hohlen ganz Albaniens vorkommt.
Grassere Wochenstuben dieser Art wurden in allen untersuchten Haohlen fest-
gestellt.

Systematik: In der Firbung gleichen alle albanische Exemplare
einer tschechoslowakischen Serie, Diesjahrige Junge lassen sich noch durch
dunklere Farbung mit blaulichem Anstrich gut vonden Alttieren unterscheiden.

Ein Vergleich der Korpermasse der albanischen Exemplare mit den Werten
der tschechoslowakischen Serie (Tab. 1) weist sichtbare Unterschiede nur in
den Massen auf, die nicht ganz exakt zu messen sind, wie Korperlinge und
Schwanzlinge. In der Unterarmlinge sind beide Serien fast gleichartig, und
zwar in den Durchsehnittswerten wie auch in der Variationsbreite. Geringfiigig
kleiner gind Mittelwerte dieser Masse, die D julid (1959) von Jugoslavien
angibt. In allen drei verglichenen Serien treten Geschlechtsunterschiede in
gleichem Ausmasse auf, Variationsbreite und Mittelwerte der wichtigsten
Schidelmasse des albanischen Materials sind in der Tab. 1. angefithrt, Im
Vergleich zu den Werten der tschechoslowakischen, jugoslawischen und nament-
lich der westukrainischen (Tatarinov, 1956) Serien sind albanische
Stiicke etwas grosser. Das zeigen auch die héheren Werte des unteren Teils
der Variationsbreite der albanischen Serie. Aus diezen Unterschieden darf man
aber nicht voreilig taxonomische Schlussfolgerungen ziehen. Es ist hervor-
zuheben, dass die tschechoslowakische Serie fiir den Vergleich zu klein ist,
und was das ukrainische Material betrifft, so fehlt die Aufteilung nach dem

4
1
-1
7
9
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Geschlecht. Meine Ergebnigse stehen mit der im Schriftum vertretenen Meinung
im Einklang, dass die Unterschiede in den Koérper- und Schiadelmassen aller
Populationen des ganzen Mittel- und siideuropéischen (ebietes nicht aus-
gepragt genug sind, um zu einer subspezifischer Gliederung zu berechtigen.

kologische Bemerkungen: Diese Art besiedelt in Albanien
ausschliesslich Hohlen. Sie bildet zahlreiche Kolonien (100—300 Ex.), in denen
nicht nur erwachsene Weibchen und diesjiahrige Junge, sondern auch alte
Mannchen vorkommen. Diese Kolonien sind grésstenteils in den dunklen
Teilen der Hohlen in einiger Entfernung vom Eingang zu finden. Mit Aus-
nahme einiger Hohlen, wo Rk, ferrumequinum alleiniger Bewohner war (Cer-
venak, Velea, Juban), kam diese Art in Gemeinschaft anderer héhlenbewohnen-
der Arten vor (Rh. euryale, Rh. blasii, M. myotis, M. blythi oxygnathus, Min.
schreibersi, M. capaceinit). Dag Geschlechtsverhiltnis des gesamten albanischen
Materials ist folgendes: 57 9 und 40 34. .

Rhinolophus euryale euryale Blasius, 1853

Material:

12 ad, 1 3 ad., I 2 snbad. Igors Hohle bei Pishkash, 3. 10. 1960.
13 g4, 7 92 Hohle Mezhgoranit bei Tepelene, 11, 10, 1960,

Zyur taxonomischen Beurteilung wurden nur 20 Bilge und 12 Schiidel benutat.

Systematik: Die Werte der Korpermasse der albanischen Serie
(Tab. 2) sind im Vergleich mit den gleichartig gemessenen Serien aus Bulga-
vien und aus der Tschechoslowakei deutlich niedriger, was sich namentlich
aus der Unferarmlinge ergibt. Die niedrigsten Durchschnittswerte dieses
Masses zeigen aber die Serien von Jugoslawien (D julié, 1959} und von der
Ingel Korsika (Kahmann-Brotzler, 1955). Mein albanisches Material
ist leider nicht so gross, dass ihr Durchschnittswert gentigend ersichtlich
wird, was auch aus dem Umstand hervorgeht, dass der Durchachnittswert
dieses Masses bei den Méannchen (48,9 mm) héher liegt als der der Weibchen
(47,2 mm). Ahniiche, wenn gleich nicht so deutliche Unterschiede kommen
auch in den Werten der Schidelmasse vor (nur die Serien von Manchen werden
verglichen). Tn den Durchschnittswerten der Grossten Schidellinge und der
Condylobasallinge entspricht die albanische Serie nur den Werten meines
bulgarischon Materials. Die Werte der tschechoslowakischen und auch der
jugoslawischen Serie liegen etwa hiher. Misst man aber die Condylobasalléinge
mit der gleichen Methode, die z. B. Miller beim Messen der Rhinolophiden
benutzt hatte,* ist jedochder Durchschnittswertder albanischen Serie (17,0 mm)
vollig identisch mit dem der Millerschen Serie aus Siid- und Westeuropa
(Miller, 1912 — 17,1 mm). Ia den iibrigen Schiadelmassen, namentlich in
der Mandibellinge, kommen die oben erwihnten Unterschiede nicht deutlich
zum Ausdruck.

Das Endergebnis der taxonomischen Untersuchung ist, dass die albanische
Population in den wesentlichen Werten der Schadeimasse im wesentlichen
mit den Literaturangaben fiir diese Art aus dem Balkan und Siidwesteuropa
iibereinstimmt. Daher haben wir uns entschieden, die albanische Population

* Da bei den Rhinolophiden der knorpelige Aufsatz des oz prasmaxillare wahrend der Prii-
paration des Schidels regelmassig beschddigt wurde, sind bel unseremn Material beide Langen-
masse des Schadels von dem Vorderrand der Zahnhohlen der Eckzahne (am os maxillare) ge-
messenn (Abb. 2). Auf diese Art pewonnene Masse liegen im Vergleich zu den Werten, die vom
Prosthion (Vorderrand der os praemaxillare) gemessen wurden, deutlich niedriger.
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in die Nominatrasse einzureihen. Deutliche Unterschiede in den Werten
einiger Masse, besonders bei dem Vergleich der albanischen und bulgarischen
Serie einerseits und der tschechoslowakischen Populatica (die Nordgrenze
des Areales} andererseits, erweisen jedoch, dass die subspezilische Gliederung
der europidischen Populationen dieser Art noch nicht ganz klar ist.

Gs!

P b~ ‘
k.

| Fm )

i

£

]
Ve i

10%

uZR

Ml

Jb

Abb, 2. Darstellung der angefuhrten Schixdelmasse: GSl = Grdsste Schadellange, CB1 = Condylo-
basallange, 10b Interorbimtalbreite, Jb = Jochbogenbreite, 0ZR = obere Zahnreihe, uZR =
= untere Zahnrethe, MI — Mandibeilange, A = Vespertiiomdae, B = Rhinolopmdae.

Okologische Bemerkungen: Diese Art wurde nur in den gros-
seren Hohlen Albaniens gefunden und zwar entweder in Mischkolonien mit
Rhinolophus blasii (Pishkash), mit Rhinolophus blasii, Myotis copaccinii und
Miniopterus schreibersi (Tepelene) oder mit Rhinolophus ferrumegquinum (Fush-
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Kruje). Ahnlich wie Rhinolophus
Jferrumequinwmn bildet auch diese
Art Sommerkolonien von 15—200
Stiicken an der Decke und an den
Winden der dunklen Teile der
Hoéhlen. An allen drei oben erwi.
hnten Stellen wurden Wochenstu-
ben festgestellt, wo in der Zeit
ungeres Besuches erwachsene Tie-
re und diesjahrige Junge vorka-
men. Da in dem vorliegenden
Material Alttiere von erwachse-
nen Jungen nach der Firbung
nicht sicher zu unterscheiden
sind, lasst sich nur das Geschle-
chtgverhiltnis des ganzen Mate-
rials angeben, es wurden 9 ¢ und
14 33 gesammelt.

Rhinolophus blasii Peters, 1866

Msatorial:

1 2 ad., 2 33 Ygors Hihle bei Pishkash,
&.10. 15640,
14 99, 6 32 Hohle Mezhgoranit bei Te-
pelene, 11. 10. 1960.

Zur taxonomischen Beuarteilung stehen
mir 23 Bilge und 22 Schddel zur Ver-

fidgung.

Verbreitung: Die ange-
fithrten Funde erganzen dasg noch
kaum hekannte Bild der Verbrei-
tung dieser Art auf der Balkanha-
ibinsel. Nach unseren Erfahrun-
gen gehort RA. blasii in Albanien
zu den gewohnlichen Hohlenarten,
wen sie auch nicht so hdufig wie
Bh. ferrumequinum und RBh. eury-
ale vorkommt.

Systematik: Dasich An-
gaben iiber diese Art bis heute im
Schrifttum nur selten finden, fiih-
re ich ausser der Vergleichstabelle
des Variationsbereiches und der
Durchschnittswerte der Masse
auch Korper- und Schadelmasse
des gesamten albanischen Mate-
rials an (Tab. 4). Der Durch-
schuittswert der Unterarmlange
der albanischen Serie (33 und
2%9) unterscheidet sich nicht zu

11,8
11.8
11,8
6,7
6,5

Jb
11,8120
11,4—12.2
11,4—12,0

uZR
8,5—6.9
8,7—7,3

8
15
24

8
13

16,1
16,1
16,3
16,5

Chl
15,6—-16,%
15,8 —16,4
16,1—16,6
16,0—17,2

oZR

6
15
[
18

18,4
18,5
18,5
18,8
2,4
2,4

a8l
18,1—18,6
18,0—19,0
18,2 18,8
18,2-19,2
10b
2,4—2.6
2,3—2,6

8
15
6
18
6
15

45,9

46.5
45,5—48,0 46,7

553

TA
44,549,060 47,5

44,0 48,0

45,

14
8
6

18

34
89
43
29
43
29

Tab. 3. Variationsbreiten und Mitteiwerte der Korper- und Schadelabmessungen von Rhinelephus biqsii aus Albanien und Jugoslawien.

Djualig, 1861

Jugoslawien

Albanien

Albanien




bedeutend von den Werten, die D julié (1960) fiir Jugoslawien mitteilt.
Auch die Variationsbreite beider Serien ist ziemlich gleich. Die Werte von
6 Stiicken aus der Tiirkei (Kahmanmn, 1960) mit & 459 mm — 5 9%
liegen in dem unteren Teil des Variationsbereiches unserer Serie und auch
ihr Durchschnittswert ist etwa niedriger. Ausdruckvollere Unterschiede zwi-
schen den eben erwahnten Serien wurden in den Schidelmassen festgestellt.
In beiden Lingenmassen der Schidel entspricht die albanische Serie nur den
Werten der Einzelstiicke aus Jugoslawien (D julié, 1961). Deutlich hoher
sind jedoch die Werte der kleinen Serie aus der Tirkel, welche Kahmann
(1960) mitgeteilt hat. Dieser Unterschied kann nicht allein von der verschie-
denen Messart beeinflusst werden, da die von Kahmann angegebenen
Werte der grossten Schidellainge und der Condylobasaliinge noch deutlich
grisser sind als die der albanischen Serie, welche vom Prosthion (Vorderrand
des Praemaxillas) gemessen wurden (GSl. bei Kahmann 20,0 mm, Alba-
nien 18,3 mm, CBl bei Kahmann 17,7 mm, Albanien 17,2 mm). Dieser
Unterschied geht auch aus den Werten der Mandibelldnge hervor, wo eine ver-
schiedene Messmethodik kaum in Betracht kommt. Die Durchschnittswerte
der Mandibellinge einer jugoslawischen Serie (D julié, 1859} wie auch die
Masse der drei von Miller (1912) angefiihrten Stiicke sind jedoch mit den
Werten des albanischen Materials identisch, sodass die gesamte Analyse der
systematischen Kriterien der Serien aus den verschiedenen Gebicten des
Mittelmeergebietes anf die Ubereinstimmung aller Populationen aus dem
westlichen Teil des Artareales hinweist. Die festgestellten hoheren Werte der
Schidelmasse der Serie aus der Tiirkei weisen dagegen auf die Moglichkeit
der Existenz einer anderen Subspezies im dstlichen Teil des Mittelmeergebietes
hin

Okologische Bemerkungen: Diese Art wurde regelmissig in

Tab. 4. Schiidelmasgse einer Berio Rhinolophus blgeii aus Albanien

GSI CBI Jb I0b oZR wZR M

B.7 Hohle bei Pishkash 5.10.1960 & 184 160 90 25 66 69 11,8
B's EE ) r 9 19!0 16)3 9’0 2;5 6!6 6;9 12;2
B-11 % a d 187 162 o1 26 67 70 I118
B-142 Hohle Mezhgoranit

bei Tepelene 11.10. 1960 & 186 163 9.2 2.0 6,7 71 12,0
B-143 @ - ¢ 184 181 B9 2.4 6,6 69 114
B-146 " " ¢ 186 180 8% 25 68 68 11,8
B-148 5 5 g 185 157 91 24 B8 69 119
B-150 i s & 181 156 88 25 65 69 116
B-151 o - g 183 162 90 24 67 67 117
B-152 2 o ¢ 180 160 8% 25 67 70 11,6
B-158 o) % ¢ 188 162 91 24 67 7,0 11,8
B-154 5 ik ¢ 186 15% 92 26 66 69 118
B-160 " " 4 185 163 92 24 695 71 120
B-181 o ,, g 186 160 92 25 69 73 120
B-168 " v ¢ 188 163 89 23 67 10 121
B-163 & o & 182 1890 89 24 68 0 118
B.164 W 8 g 7.0 120
B-166 " " o 180 164 92 25 68 7,0 122
B-171 “ - ¢ 181 158 89 24 65 68 116
B-174 4 » ¢ 182 160 90 24 65 68 11,6
B-176 = " ¢ 180 158 87 24 65 69 11,6
B-178 . o 4 188 164 9,1 24 68 7,0 120



der Gesellschaft des nahe verwandten Rhinolophus ewryale festgestellt, in der
Hohle bei Tepelene noch gemeinsam mit Myotis capaccinii und Miniopterus
schretbersi. Tn der Hohle bei Pishkash wurde eine Mischkolonie der Arten
Rh. euryale und Rk, blasii von etwa 30 Stiick an der Decke des schiefen Iin-
trittseinganges gezdhlt. In der Héhle bei Tepelene fand sich eine grosse Misch-
kolonie von einigen Hundert Stiick der Arten Rh. blasii, Rh. euryale, Myotis
capaccinii und Miniopterus schreibersi in dem dunklen Raum am Ende des
gesamten Hohlensystems eingehdngt. In beiden Stellen benahmen sich die
Rhinolophus blasii sebr aktiv und flogen bei Beleuchtung sofort aus.

Myotis emarginatus emarginatus (Geofroy, 1808)

Eine Wochenstube dieser Art wurde am 6. 6. 196) von X. Murraj und
F. Lamani in einer Hohle bei Korite, in der Nihe der Stadt Cerovoda (Mittel-
albanien) entdeckt. In dieser Lokalitat bildete Myotis emarginatus eine Misch-
kolonie mit Rhinolophus euryale und Ehinolophus blasit, ausserdem hefanden
sich in dieser Hohle auch Kolonien der Arten Rh. ferrumeguinum, Myolis
myotis, Myotis blythi oxygnathus und Miniopterus schreibersi.

Teb. §. Schidelmasse einor Serio Myotis emarginatus von Albanien

Na Lac. Dat. Sex GSL CBL Jb IOb M
B.513  Iishle bei Korite {Cerovode) 9.6.1061 ¢ 181 149 97 36 11,8
B-514 - a 9 155 149 93 37 118
B-515 u i 2 158 150 — 37 1890
B-516 it o ¢ 155 146 94 38 115
B-517 - " Q@ 157 150 98 37 11,8
B-518 " " g 157 151 98 38 11,5
B-538 G 4G ¢ 155 145 3,4
B-540 & s Q 158 149 93 35 121
B-542 . - ¢ 16,2 152 3,6 12,1
B.543 » " ¢ 156 147 95 36 11,8

Fiir die Sammlungen des Zoologischen Museums der Universitit in Tirana
wurden aus dieser Kolonie 10 Stiicke gewonnen, deren Schidelmasse in der
Tab. 5 zusammengefasst sind. Alle Werte dieser Serie fallen ganz in die Varia-
tionsbreite des tschechoslowakischen Materials.

Der erwihnte Fund zeigt weiter, dass selbst in dem warmen Mittelmeer-
gebiet diese Art auch wihrend der Sommerperiode an Hohlen gebunden ist.

Myotis myotis myotis {Borkhausen, 1797)
Material:
2 99 ad., 6 22 mubad,, 1 & ad., 4 34 subad. Héhle Mezhgoranit bei Tepelene, 11. 10. 1960,
2 24 ad., 1 § subad, Hohle beim Dorfe Vanista, 12. 10. 1960,

2 9¢ ad., 2 22 subad., { § ad.,, 1 § subad. Hohle bei Fush-Kruje 16, 10. 1960. 2
Im ganzen wurden 22 Bilge und 16 Schadel untersucht.

Verbreitung: Ausser den 3 erwihnten Lokalititen wurde im Jahre
1961 noch eine Wochenstube in der Hohle bei Korite (Cerovada) festgestelit,
einzelne Stiicke wurden weiter bei Diviake (Mittelalbanien) und bei Skald
in der Umgebung von Elbasan gesammelt.

Systematik: In der Farbung bietet die albanische Seric keine Be-
sonderheiten und fillt ganz in die Variationsbreite des tschechoslowakischen

T
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Materials. Die Korpermasse der albanischen Serie, dazu die Werte der zwei
Populationen aus der Tschechoslowakei und Angaben aus der Literatur sind
in der Tab. 6 zusammengefasst. In der Unterarmlinge ist die albanische
Population etwas grisser als eine Serie aus Mittelbthmen, erreicht jedoch
nicht die hheren Werte der Serie aus dem pannonischen Gebiet der Slowakei,
noch weniger die hohen Werte, die fiur die Unterart Myotis myotis macro-
cephalicus Harrison und Lewis, 1961 aus dem Libanon und Syrien und aus
der siidwestlichen Turkei (K a h m an n, 1960} angefithrt sind.

Der Vergleich der Korper- und Schidelmasse einiger Populationen, den ich
an einer anderen Stelle niedergelegt habe (Hanalk, 1960), hat gezeigt,
dass die Populationen aus West- und Mitteleuropa und dem Westmediterran
die kleineren Masse besitzen. In der Richfung nach Osten treten grossere
Populationen in Pannonien auf, die einen Ubergang zur grosseren Subspezies
M. myolis macrocephalicus Harrison und Lewig bilden. Die albanische Popu-
lation fillt durch ihre Masse gut in die Variationshreite der Nominatrasse,
wenngleich sie etwas hihere Werte aufweist als z. B. die Populationen aus
dem westlichen Mittelmeergebiet.

Gewichte der albanischen Stiicke variiren zwischen 20—25 g, zwischen den
Alttieren und Jungen gibt es keine klaren Unterschiede.

kologisehe Bemerkungen: Das Mausohr lebt in Albanien
dhnlich wie anderswo im Mittelmeergebiet in den grosseren Hohlen, wo es
Mischkolonien mit der Art Myotis blythe oxygnathus bildet. Diese Mischkolonien
sind meistens rdumlich von den Kolonien der iibrigen, dieselbe Hohlen be-
wohnenden Arten, getrennt. In den Hohlen bei Tepelene und Fush-Kruje
wurden in den Wochenstuben ausser den Weibchen und Jungen auch alte
Miénnchen gefunden, was wahrscheinlich mit der Kopulationszeit im Herbst
zu erkliren ist.

Myotis blythi oxygnathus (Monticelli, 1885)
Material: 9 92, 6 33 Hohle Mezhgoranit bei Tepelene, 11. 10. 1860,

Verbreitung: Ausser der erwihnten Lokalitit wurde noch eine Ko-
lonie in der Hohle bei Korite (Cerovoda) am 9. 6. 1961 gefunden. Ein Beleg-
stiick wurde auch aus der Umgebung von Kavaja gewonnen (28. 4. 1961).

Systematik: Vergleichende Angaben der Korper- und Schidelmasse
des albanischen Materials mit den Werten einiger Serien aus anderen (ebieten
Europas sind in der Tab. 7 zusammengefasst. Wenngleich die albanische
Serie nicht zu gross ist, bleibt die absalute Ube-
reinstimmunyg, besonders in der Unterarmlange
und in den Schidelmassen mit den Angaben von
Djulié (19569) aus Jugosiawien dennoch au-
genfillig. Die Werte der Schidelmasse meines
bulgarischen und besonders tschechoslowakischen
Materials sind nur geringfiigig hoher, sodass die-
se Feststellungen also als ein weiterer Beleg der
subspezifischen Identitat aller siid- und mitte- T om  a a m =

- »

x
o
¥

[

leuropéischen Populationen dieser Art dienen
kénnen.

Deutliche Unterschiede in der Condylobasallin-
ge der albanischen FPopulationen der beiden

Abb. 3. Variationsbreite und
Hiufigkeitsverteilung der Con-
dylobasallange albanischen
Myotis myotie und Myotia bly-
thi oxygnathus.
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nahe verwandten Arten M. bl. oxygnathus und M. myotis sind in der Abb.
3 demonstriert.

Okologische Bemerkungen: Das Kleinmausohr ist im Mittel-
meergebiet ein ausgesprochenes Hohlentier, welches auf dem Gebiete Alba-
niens massenhaft in manchen grésseren Héhlen lebt. Wie auch oft in Mittel-
europa (Tschechoslowakei, Osterreich, Ungarn) bildet es in Albanien regel-
miissig Mischkolonien mit Myotis myotis.

Myotis cnpaceinti capaceinit (Bonaparte, 1837)
Material: 6 99, 27 33 Hohle Mezhgoranit bei Tepelene, 11. 10. 1980.

Verbreitung: Diese ausgesprochen hohlenbewohnende Art wurde von
der Balkanhalbinsel schon aus Griechenland (Lindberg, 1955, Lanza,
1957), Bulgarien (Handk-Josifov, 1959, Beron, 1961) und Jugo-
slawien (Djulié- Tortié, 1980) gemeldet. Unser Erstnachweis fir Al-
banien erweist, dass sie in Karstgebicten der ganzen Balkanhalbinsel regel-
méssig vorkommt,

Systematik: Die Korper- und Schidelmasse des albanischen Mate-
rials und die Werte meiner bulgarischen Serie, sowie Literaturangaben sind
in der Tah. 8§ zusammengefasst. Die Unterarmlinge, ebenso die Schddelmasse
der albanischen Population stimmen vollig mit den Zahlen der jugoslawischen
und bulgarischen Serie iiberein. Auch in der Firbung unterscheidet sich das
albanische Material nicht von den Stiicken, die ich in Bulgarien gesammelt
hatte.

Okolbgische Bemerkungen: Eine grosse, iiberwiegend aus den
Mdnnchen bestehende Kolonie, wurde am FEnde des dunkien Raumes einer
grossen Hohle bei Tepelene, gemeinsam mit Ba. euryale, Rh. blasii und Minio-
plerus schreibersi, gefunden.

Eptesicus serotinus (Schreber, 1774)

Eine grosse Kolonie dieser Art (etwa 100 BStiicke) besiedelte einen ganz
unzuginglichen isolierten Raum unter dem flachen Dache eines zweistickigen
Gebiudes im Zentrum der Stadt Tirana. Das Gezeter der Tiere wurde schon
ab 15 Uhr gut horbar, der Jagdflug begann am 30. 9. 1860 schon um 17,20 Uhr.
Die Fledermiuse flogen allmihlich aus kleinen rundlichen Offnungen aus,
durch die der Raum mit der Aussenwelt in Verbindung stand,

Material dieser Art wurde leider nicht gewonnen.

Pipistrellus,nathusii (Keyserling et Blasius, 1839)

Am 22, 3, 1961 wurde eine Kolonie, etwa 10 Stiicke umfassend, bei Rrush-
kull (Umgebung von Durrés, 256 km nordwestlich von Tirana) durch F. Lamani
fostgestellt. *Von dieser Kolonie wurden 7 Tiere fiir die Zoologischen Sammlungen
der Universitéit in Tirana entnommen, von denen mir nur einige Schidelmasse
zur Verfiigung stehen (Tab. 9). Wie aus dieser Tabelle ersichtlich, stimmen
die Werte der Serie ganz mit der Variationsbreite meiner tschechoslowakischen
Stiicke und den Literaturangaben iiberein. . y

* Ausfuhrliche Umstande des Fundes sind mir leider nicht bekennt.
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“Teb, 9. Schildelmasse von Pipistrellus nathusii und Pipisirellus kuhli aus Albanien
No. Loe. Dat. Sex GS1 CBI Jbh 10 Ml

Pipisirellus nathusii i
136 129 7,7 4,0 9,6

B-298 Rrushkull (Durrés) 22.8.1961 &

B-209 2 ¥ 2 133 127 BO 38 04
B-300 " " 2 136 126 37 9.3
B-301 - . 2 135 126 82 38 92
B-302 i ; . ¢ 134 127 83 38 94
B-303 5 = ¢ 13,0 124 35 0.2
B-304 L1 ” 6 9,3
Pipistrelius buhli &

B-297 Tirana 10.3.1961 & 130 124 81 34 08

Pipistrellus kuhli (Kuhl, 1819) : |, -

In den Zoologischen Sammlungen des Universitdtsmuseums in Tirana habe
ich ein alteres Stopfpriparat dieser Art gesehen, gesammelt wurde das Tier
in der Umgebung von Tirana (ohne Datum). Die Schidelmasse eines anderen
Exemplares, das am 10. 3. 1961 wieder in der Umgebung von Tirana erbeutet
wurde, sind in der Tab. 8. beigefiigt.

Pipistrellus savii sevit (Bonaparte, 1837)

In den Sammlungen des Zoologischen Museums der Universitit i Moskau
{Zoologits thesk'] Musej MGU) ist ein Fledermausbalg alban’scher Herkunfp
(No. 60367, Tirana, September 1957, leg. Ivanov) aufbewahrt, welcher als
Pipistrellus sp. bezeichnet ist. Da bei diesem Exemplar der Schéidel und
irgendwelche Massangaben fehlen, konnte ich bei niherer Bestimmung nur
einige Korpermasse (III. Finger 42,56 mm, IV. Finger 41.5 mm, V. Finger
41,7 mm) gew.nnen und iibr ge #ussere mo-phologis he M:rkmale verglei-
chen. Auch auf Grund dieser unvolstindigen Angaben kann man dieges
Exemplar ohne Zweifel als Pip'strellus savii Bonaparte bestimmen. In der
Farbung entspricht dieses Stiiclt vollstind'g einer Serie der Nominatrasse
aus Jugoslawien (Sammiungen des Zool. Instituts der Akademie der W.ssen-
schafien USSR in Leningrad) und unterscheidet sich auch nicht wesentlich
von der Serie d eser Art, die in Fernen Osten der USSR gasammelt wurde
{Sammlungen des Zool. Inst. der Univ. in Mozkau).

Das Vo kommen d eser Art in Alban‘en ist kein Ausnahmefall. Schon frii-
her wurde P. savii aus enigen Lokalititen in Jugoslawien (Djuli¢ ot Tortié
1060), ebenfalls aus vielen Orten in Italien angegeben,

Nyctalus noctula noctuls (Sohreber, 1774)

Material:

2 99, 11 &4 Tirana, 19, 10. 1960.
4 99, B 44 Sbkodra, 20. 10, 1960.

Systomatik: In der Tab. 10 sind die Korper- und Schidelmasse der
albanischen Serie und dazu die Masse einer Serie aus der Tschechoslowakei,
sowie die Werte mittel- und osteuropiischer Populationen, die in der Arbeit
von Serafinski (1958) angefithrt sind zusammengefasst. Vergleicht man
die auf gleiche Art gemessene Unterarmlingen (das frische Material wurde
unverziiglich nach dem Tode gemessen) der albanischen und tschechoslowa-
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kischen Serien, so ergibt sich villige Tdentitét. Die Werte beider Serien ent-
sprechen auch annéhernd den Zahien fiir die osteuropiische Unterart Nyctalus
%n. princeps, nach der Arbeit von Serafinski (1958). Die in dieser Arbeit
fir die Nominatrasse angegeben Werte sind dagegen deutlich niedriger.
Aber diese Unterschiede sind ganz bestimmt dadurch bewirkt, dass die Werte
in der zitierten Arbeit an trocknem Material gewonnen wurden,

Die Werte der Schidelmasse, namentlich der Condylobasallinge, weisen
auf die villige Ubereinstimmung des albanischen Materials mit den Werten
der mitteleuropéischen Populationen der Nominatrasse hin.

Okologische Bemerkungen: Das Material wurde in der Zeit
des Zuges aus den provisorischen Herbstquartieren entnommen und kann
deshalb iiber die sommerliche Verbreitung anf dem Gebiete Albaniens nichts
aussagen. Wihrend meines Aufenthaltes dort fand ein Massenzug der Popu-
lationen der Gattungen Nyctalus und Pipistrellus statt. So jagten am 29. 9. 1960
in der Nahe eines Teiches bei Tirana eine Masse von Fledermiiusen, wiahrend
einen Tag spiter abends bei gleichem Wetter nur einzelue Stiicke beobachtet
wurden, In der Mitte der Stadt Tirana habe ich bei einem Abendspaziergang
nach dem Gehor drei Kolonien von ¥yctalus noctula in Wandspalten und hinter
den Dachrinnen (also ebenfalls in provisorischen Unterkiinften) festgestellt.
Nach der Menge des Kotes wurde diese Quartiere nur kurze Zeit bewohnt,
Auf Grund dieser Feststellungen kann man schliessen, dass auf dem Gebiete
Albaniens im Herbst regelmissige Massenziige dieser Art vorkommen, man
kann aber nicht beurteilen, ob es sich um einheimische Tiere handelt (von
Waldgebisten nach Stiidten), oder um Wanderungen nérdlicher Populationen,
wie sie bereits auch in der Literatur erwihnt sind (fiir Balkanz. B. Buresch
u. Beron, 1962).

Plecotus austriacus austriacus (Fischer, 1829)

Zwei in den Zoologischen Sammlungen des Universititsmusenms in Tirana
ausgestellte Stopfpriparate von Plecotus, die ich untersuchen konnte, gehéren
ohne Zweifel zu dieser Art. Wenn auch die Masse von Schadel und Baculum
nicht vorliegen, sprechen dafiir jedoch die charakteristische graue Farbung
des Felies und der verhaltnismissig kurze Danmen.

Auf Grund unserer Feststellungen (Bulgarien) und nach Literaturangaben
(Niethammer, 1962) ist diese neu entdeckte Art auf der Balkanhalbinsel
weit verbreitet, und sie vertritt dort héchstwahrscheinlich vollstindig PI.
auritus.

Mintopterus schreibersi schresbersi (Kuhl, 1819)

Material:

18 92, 11 $9. Hdhle Mezhgoranit bei Tepelone, 11. 10. 1960.
2 €2 Hohle bei Vanista, 12, 10. 1960.
3 99, b 34 Hbhle bei Fush-Kruje, 16. 10. 1960.

Verbreitung: Diese Art gehdrt auf der ganzen Balkanhalbinsel zu
den hiufigsten hshlenbewchnenden Fledermausen. In vielen Hiohlen Alba-
niens bildet sie grosse Ansammiungen.

Systematik: Die Werte der Kdrpermasse albanischer, bulgarischer
und tschechoslowakischer Serien sind in der Tab. 11 zusammengefasst. In den
Massen der Unterarmlinge unterscheiden sich alle drei Serien nur ganz un-
bedeutend, was besonders in den Purchschnittswerten sichtbar ist. Geringe
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Gréssenunterschiede der Geschlechter in den Durchschnittswerten einiger
Serien sind auf die unterschiedliche Anzahl von Einzelstiicken zuriickzufiihren.
Dieselben Ergebnisse bringt auch ein Vergleich der Schiidelmasse (Tab. 11),
besonders der Condylobasallinge. Die albanische Population fallt durch ihre
Masse und auch in der Farbung in die Variationsbreite der Nominatform.
Auch die von Heinrich (1936) aus Bulgarien beschriebene Subspezies
Miniopterus schreibersi inexpectatus ist nach meinen Untersuchungen nur als
Synonym der Nominatform zu betrachten.

Okologische Bemerkungen: Die Langfligelfledermaus bildet
in grdsseren albanischen Hohlen grosse Wochenstuben (einige Hundert
Stiicke), die sich in den dunklen, vom Eingang entfernten Teilen der Hihlen
gusammenfinden. In der Héhle Mezhgoranit bei Tepelene haben wir dis
Langfltigelflederméuse in einer Mischkolonie mit Myotis capaccinit, Rhino-
lophus euryale und Rhinolophus blusii beobachtet. Zur Zeit unseres Besuches
in dieser Hohle waren die diesjahrigen Jungen nach Grigse und Firbung von
den Alttieren nicht mehr zu unterscheiden,

ZUSAMMENFASSUNG

In der Arbeit sind die bisherigen faunistischen Untersuchungen der Fleder-
méauge Albaniens zusammengefasst. Es wurden 14 Fledermausarten gemeldet,
von denen 8 Hohlenbewohner sind. Die Fundstellen der einzelnen Arten sind
in einer Verbreitungskarte dargestellt.

Von den hohlenbewohnenden Arten ist in Albanien Rkinolophus ferrum-
equinum die hiufigste. Thre Wochenstuben (1€0—300 Ex.) wurden in 7 Héhlen
festgestellt. In grosseren IShlen wurden auch Meniopterus schreiberst, Rhino-
lophus euryale und Rhinolophus blasii gefunden, die 6fter Mischkolonien bil-
deten. Regelmissig wurden in den Hohlen auch Myotis myotis und Myotis
blythi oxygnathus wie auch Myotis capaceinii und Myotis emarginatus gesam-
melt.

Zu den reichsten Fundorten gehéren die Hohle Mezhgoranit bei Tepelene
und die Hohle bei Korité (Cerovoda), wo je 7 Arten gesammelt wurden.

Die iibrigen aufgefithrten Arten, Nyctalus noctula, Pipistrellus nathusii,
Pipistrellus kuhli, Pipistrellus savii, Plecotus austriacus und Hplesicus sero-
tinus wurden nur gelegentlich in anderen Biotopen erbeutet.

Bei den meisten angefiihrten Arten wurde such die Analyse der Kérper-
und Schadelmasse des albanischen Materials und ein Vergleich mit den Werten
einiger Populationen aus anderen Gebieten Siid- und Mitteleuropas durch-
gefithrt mit dem Ziel, ihre subspezifische Stellung zu bestimmen. Die Werte
der Korper- und Schadelabmessungen und die Vergleichswerte sind in Tabellen
zusammengefasst worden.

Herr Dr. G. H. W Stein hat diese Arleit gefilllg durchgesehen und na-
mentlich in sprachlichen Hinsicht verbessert, wofiir ich Thm meinen herzli-
chen Dank ausdriicke.

SCHRIFTTUM « o E g -

Aellen, V., 1050: Rhinolophus blesii Peters (1866), Chaunve-souris nouvelle pour I'Afrique
Nord. Mammaiia, 14 : 361—366.

Beromn, P, 1961: Contribution & la connaisance des Chauves-souris Bulgeres. Fragmenia Bal-
candea Mus., Maced. Sct. Nat. Skopje, 3 : 189—194.

Buresch, L, Beron, P, 1962: Zwei neue weitreichende Wanderungen der Fledermiiuse.
Jowest. Zool, Inst. Bulgarsk. Akad. Nouk, Sofia, 11 : 47—57.

ér



Dijiulié, B. 1959: Beitrag zur Kenninis der geographischen Verbreitung der Chiroptersn
Kroatiens, Bull, Mis. Hist. Nal., Belgrade, Ser, B, 14 : 67112,

Djuliég, B, 1961: Contribution & Y'étude de la repartition et de I'écologie de quelques chauves-
souris cavernicoles de Dalmatie. Mammalia, 25 : 287—-313.

Djulié, B, Tortié M., 1960: Verzeichnis der Siugetiere Jugoslawiens. Sgtkd. Mig., 8: 1—12.

Hanék, V., 1960: Rozéifeni a taxonomie stfedoevropskych druhii netop¥ra se zvlddtnim zfe-
telem k uzemi Ceshoslovenska {Verbreitung und Taxonomie mitteleuropiischer Fledermeus-
arten mit Beriicksichtigung auf das Gebiet der Tschechoslowakei). Doktorarbeit, Naturwisa.
Fak. der Karlsuniv. Prag (Unpubl.).

Hanék, V., 1962; Netopyr dlouhouchy (Plecotus austriacus, Fischer 1829) — novy &len nalt
savé] fauny (Graues Langohr Plscotus aostriacus Fischer 18259 — neues Mitglied der Fleder-
meusfauna dor Tschechoslowakei). (fas. Ndr. Muzea v Praze, odd., p¥irodov., 131 : §7—98.

Handk V., Josifov, M., 1959: Zur Yerbreitung der Fiedermiuse Bulgariens. Spthd. M.,
7 : 146—1561,

Hanak, V, Lamani, F., Muraj, X, 18681: Té dhens nga péerhapja e lakurigéve t6 natés
(Chiroptera) né Shgipéri, (Zur Kenntnis der Flederméuse Albaniens). Bull. Undv. Shieténor
te Tiranés, Ser. Shk. Natyrora, 3 : 124 158,

Harrison, d. ., Lewis, B. E., 1961: The large mouse-sared bats of the Middle East,
with description of & new subspecies. J. Mammal., 42 : 372—380

Heinrich, G., 1963: Uber dia von mir im Jahre 1935 in Bulgarien gesammelsen Siugstiere
Mitt. der Konigl. Nat. Inst., Sofia, § : 33—48

Kahmann, H., 1961;: Beitrage zur Saugetierkunde der Turkei 1. Flederm#use aus der Land-
schaft Hatay (eine vorliufige Mitteilung). Rev. de la Fac. de Scv. de I’ Univ. d’Istanbul, Ser. B,
25 : 1—21.

Eshmann, H, Brotzler, A, 1955: Das Bild der Fledermauslebewelt auf der Insel Kor-
sike. Sgtkd, Milt., 3 : 53—80.

Kuzjakin, A, P, 1950: Letuschtschie myschi (Die Fledermbuse), Moskwa.

Lanza, B, 1057: 8u alcuni chirotteri della Peniscla Baleanica. Mon. Zool. Ital., 85 : 3—6.

Lindberg, K., 1955: Notes sur le grottes de la Grace. Acla Mus. Maced. Sri. Nab., Skopje,
3 : 41—69,

Miller, G. 8., 1912: Catalogue of the mammala of Western Europe in the collections of the
British Museum, London.

Niethammaer, J., 1962: Die Siugstiers von Korfu. Bonn., Zool. Bstlr., 13 1 1—49

erafinaki, V., 19568: Nyctalus noctula noctula (Schreber, 1774) i Nyctalus noctula prin.
cops (Ognév, 1823) w Europie arodkowej i wachodniej (N. n, noctula und N. n, princeps in
Mittel- und Osteropa). Aecta Theriologics, 1 : 309331,

Strineti, P., 1859: Mission Coiffait-Strinati en Macedoinie, Gréce et Turquie. Chiroptera.
Mammalia, 23 :72—76,

Tatarinov, K. A, 1956: Zwiri zachidnich oblastjej Ukrainy (Die Siugetiere der westlichen
Gebiete Ukrainas), Kijow,

Anachrift des Verfassers;
V. Hanak, CSe.

Viniénd 7, Praha 2,
Tachechoslowakei.

]
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¥ .
3anoeepanr «Bapca-Kennmecs, T, Apamma}ja;m-ﬂpnmmoﬁ obnacta, Hasaxcwan CCP,
2C

PASMHOKEHAE KYJIAHA, EQUUS HEMIONUS ONAGER BODDAERT,
HA OCTPOBE BAPCA-KEJIBMEC (APAJILCKOE MOPE).

Reproduction of Equus hemionus onagerj Boddaert, in Barsa-Kelmes Island (Aral Sea).

Bancarana A. PAIER®)
HNocrynno 25. IV. 1963 r.

i. CPORH TEYKH, TOHA, CIAPHBAHUE

Ha octpore Bapeca-Kensmec, rpe Msl npoBopand HaOIoNeHNA 33 PeaKJiHA-
MaTa3npopananME Ky/aoama ¢ 1953 mo 1962 r., caMru-Kky1a8E SUIBAOT B TEYKE
¢ Mag 1o wions Mecsad. Ho, ecnim caMxa ocraeTcsA BeOIIONOTBOPEHHEOH, TO OHA
I POROTIHALT DePHONAUCCKHE, UPHMEPHO qepe3 Kasuane 21-—23 pneit npuxofuTh
B TeUKY BIJIOTH M0 caMHX xomonos. CaMele Kpalinge cpOKE TeUKE ¥ KYJIAHOB
Ha 0. Bapca-Hemsmec ormedensr 10 ampensa 1955 r. u 28 merabpa 1956 r.,
HO DTO PefKEe CNYIAH.

HeaGeamaTepecHo ormernts, T BecHa 1955 r. 6na HeoONKHOBEHHO PAHHAA
U Temjiag; Temdas IOrofa ¢Tosna jo woHma fexabps 1956 r., Crano Ouith,
Hanfonee paumHil ¥ Harbonee MOBHAN CPOKH TEIKA cOBHAZAIOT ¢ TOLIGH
HOTOIOM B #T0T MOMeHT. IIoKpHITHe cAMOAMI KyJIAHOK HA OCTPOBe HABIMONAeTCH
OPEMCPHO © LQIAOBEHL Maa H J0 CepelHubl MIONA ¥ KA peikmii cnyuait
B HOUHe HIOAH. H&MH 2AMEYEHO, YTO MIOARE CAMOMHA BIEDBEIE 5HB&]DT B T&IHKE
B TOMOBATIOM BO3P&CTB, HO TeYHKa y BHEX Bmpa'&{eua (}Haﬁﬂ H CaMoIl Ha HHAX
ofpamaer mMaXo BHEMAaHLA. B ABYXTOXOBAJIOM BO3pACTe TeIRA Yy CAMOYCH-
KYJaHOB YKe ACHO BHIPAMKeHa, onHH (oJiee AXIMBHO NOBMRAOTCH HOKPSITHI
CaMIoOM X ¢ 9TOTO BO3PAcTa YiKe KpooTesa camuami, B 3-x merHeM, a HeKoTO pole
B 4‘)[ JeTHEM BO3P&GTB CAMOYKEH JanoOBeJHHEA B]IBPBHB ﬂpHHBCﬂK TIPHIIII(}IT,.

Teura y KYJIAQHOB 0CTPOBa, 0 HamuM HaliIOXCHHAM, IPOROIHACTCA 3—D
nueit (Mo 7 pmen).

Tigprast Teuxa y osepeOMBmElicA caMKE KYyNaHA, N0 NpPeRIOJIOHERNIO
T. [Harepurrosoit v II. Pymanyera (1934) macrynaer Bexope mocie
BrbRepefra. B 3anosexsamke HaMm yranock HabA08aTe Teury ¥ omepeOmpmuxcs
caMoK-ItyJasa Ha 6—7 meHb w MoKpHTHe BX Ha 7—10 meorn wocne Boimepelxam,
HO OBHAKOT H OTKIOHEHHA OT STHX GPOR{}‘B. He BCerja caMrea, HPHHIBIIBI&H
B TEYKY BCKOpe Oocye BEURepeOKE OHnBaeT MOKPHTa HMMEHEO B 3TO BPOMA,
MHOrfa 10 KAaKAM-IHO0 NpUINHAM OHA OCTAEeTCH He WOKPHTOH ¥ KpoeTcA
B CHEIYIOUHE TEURIL, .

*) Valentina A. Rashek
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B nepuox Teuru caMka o9eEb fiecIOKOiHA, caMa Bce BPeMH Je3eT K caMiy,
CTAHOBMTCA K HEeMY 3a70M, 3aHHe HOTH MHOCKA AEGCHONLKO OTCTABACT Hasal,
clerKa IporufaeT CHMHY, NPHCEJaeT, XBOCT NEPUT OTCTABAEHHEIM; BYJhBA
OTeUHA M NOKPHITA GeNOBATHM HAJETOM, BHOTHA OHBAT JKeITORATO-GCJIBIR
He O4eHb I'yeTsle meTedenna, CaMixa 0YCHB 9aCTO MOYATCA. B MoMeHT cuapu-
BARMA XBOCT KOPKET HPEANOAHATLIM, YU 3310MeBH, marmbaer ronomy, nee
BpeM#A OTKPHBACT H 33KPHEBACT POT, B3 KOTOPOTO BPeMEHAMI KANAET CJIIOHA,
Hocne npexpamenuA caku, ecid Jajke CaMeIl He KDBUI ee, TYT 3Ke MOUATCH.
Nueomascn p samopepuAre camra — rmEbpAx wymam x ocen «Pomamras
perynapHO NPEXONMT B TEYKY, NPAMEPHO, YCPE3 CTOINBKD e [IHe#, Kak o Ky-
nausl. He paz naGmogany moKpHTAE € caMOAME, HO TOTOMCTHA TAK B He GnuIo,
Jro eme pas noATBepskEacT MHeEHe o Oecmyogrocts rubpumor (B. llexan
u A, Hlryprmsa, 1950)

Bapocasii caMen o0LYHO, 3afpaR TOJIOBY M OTCTaBHB KajleKO XBOCT, ¢ KpH-
KoM Opocaercs K caMKe B TeuKe, ¢ XONY HPHIAET HA Hee W NOYTH Beerpa Oes-
PesynBTATHO. 3aTeM, OTOUIA HEMHOTO B CTOPOHY, HECKONBKO YCIOKOMBIIACH,
oH Baba0faeT 3a STol CAMKOM K KOTHA ¥ Hero mMOABUTCA dPeKnHA, OH He ¢ela
mMaroM HjM Jerkoil peicki) nopferaeT K caMKe M 0esa KpPHKA Jiejaer cagry.
Crenan 2—3 BTOMKREBAOMAX JARMHeNHA Ta30M, BBE[A NEeHAC Bo BRATAJIAME,
Iepsut ero 35—30 cexyrn, a wrorne xo 100 ceryrm m Ha 9ToM npexpaiuaer
cagry, Hawm ne mpuxomumocr HabmoRaTh, uwrofH cAMEI-KYIIAH OpH HOJOBOM
ante meman 3—10 wonelaTenbEEX OBHGCHUE TA3OM, KAaX 3TO oOACAHO A.
Conomarmumum (1959). Bo Bpems cajke caMen MHOTHA JTePIHHT CAMKY
3yBamm 3a xonky, ocoDeHHO, SCIM CAMKA HO COBCEM B OXOTC, a HePeIHEMH
HOUAMF JEepPHAT ee 82 3a/HI00 9YacTh TYJIOBHING, KDPEITKO LPHAMAH, [PA-
TATHBAA CAMKY K cefe, B meprofl roma y MHOTEX caMOK XONKY BHBaIOT CHABHO
Moxycagsl., BerA camMen samMeTdq, 9T CAMKa MOYEJAC, OOA3ATENLHO LOJOHUET,
NOHIOXaeT MOUI0, BATeM 3ajIpas I'OJIORY, IPHICIHEMART BePXHIOK TY0Y B OYTH
BCErga HA DTOM MECTE MOYHATCA CaM,

B mepnop roma y kysnaror MoskaE0 HaOmoxarh «Opavnses urpsr (A B a B-
HAa K oB, 1954). Ha ocrpope Hrpn ¥ KyJaHOB B MEPHOf I'OHAa 3aHIOTAIIACE
B CIeIyIOMeM: caMra B Tedre oOnYHO MIeT ® caMny, HaKIOHAB rONOBY H 3a-
JOKAB YA, AP aToM fecnpecTaNHEO OTKPBIBAET M BAKPHIBAET POT, BaTeM
cAMer ¥ CAMKa HAYMHAKT TepeThes APYT O ApYra ofBaMi, MeAME, CONPHKACA~
1oTeA GOKaME, HOSAPAME M BCE BPEMH B3KPHEIBAIT ¥ OTKPHIBAIT POT, HMOTOM
HATMHAAIOT THXOHLKQ TOJKATCHCH, BCe BPOMA MEJIORHYHO B3BMATHBAA, NAJAKCT
Ha BamACTHRIE CYcTaBhl, cierka Ba0pHikmBaf TOHAOTCA APYLC 38 XPYroM,
caMem HIOXaeT TOJOBEIR QPTadbl CAMKH, 4 OHA HHOTJA C/IeTKA XBaTaer 3vhaMm
38 ceMeEHOKA. JaKagbHBAeTcA 5T0 ODEKHOBEHHO CAJIKOH.

CaMia, HaX0fACH B TeUKe, aKTHBHO EMET caMna, SecIpeprIBHO Me3eT K caMuly,
4 ecJl OH NACCUBEH, HINET APYrora. 3a CaMKOH B Teuxe (eraloT Bce UMEUINECH
B Tafiyde camubl, HecMOTPS H& MX BOBPACT, & TAKIIe HEKOTODEE MOJOJhG
camoukd. Bee neayr k camre, crapasch OpHTEYTH HA Hee H MemAamoOT Helarh
capky camoy. Ho camka camMa TOHHT MX M CTAHOBHTCH B II03Y K CHJIBHOMY
camuy. Crmyyaerca, 4ro ma caMKy B Teuxe OphraeT Apyrafd, Aame epebam
caMKa, HpuieM HOHOrna 3a 2 gea go seirepefuu. Matepecro, yro aMeomanAcs
B 3aTOBCREMHKE CAMKa rEGpH B Ieproy roua 6erana 3a KGOl caMroll B Teuke,
LIpPHTAET HA HAX W OOBTOpPSHeT ABMEeHHA caMIa.

Came1| caMRy B TeuKe KpoeT HeCKOIBKO a3 B AeHs (@o 3-X pa3 3a 4 uaca
Hab/iomeRni), KpoeT AC TeX HOp, IOHKA He NPEeKPATHTCH y CAMKH TEYKa H OHB
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Be crader orbmpaTth. Hlo Korga, OpE BACTYNZJSHME TOHA, HOT CAMOK B TEUKe,,
caMel IBITASTCH KPRITE farke mepelnx, KoTopee oTdaanno orbuRancs, yherawr
or rero, MRorRa eMy Bce me YyI&eTcA UOKPRTE Hewepelyrwo, Ho He ORBMYKD
B Teuxe caMiKy. Ham nprmnock mabmomars B Takofl cayuaii, Korga 4-x nernuni
camer;, He yclermHH oT16uTh cebe ¢aMOK, IOHAI HOPOBY U OCTAHOBUB ee,
NEITANCA KPETE, BrnociexeTun, Korna on yike cocTaBuyi cede Tabyn, mogobHoro
3a HUM He 3aMevarniock. Yanie Bcero mHa 0. Bapca-HenhMec DOKpPHTHA CaMOK-
RYJAAHOB CaMUaMH Halimopjanuck B YTPeHEHEC 4YaCM H PO BTOpOH HOJOBHEE
aud, t.e. B Qoace npoxnafHoe Bpemsa. B caMyo mapy B cepefluHe AHA O~
KpHTEA HADIIONA/IMCH pesKe. '

Ha ocrpose Bapca-Heanbmec caMen-Bomax HauAHAET HaOAalaTh Ha MOJOTKIX
caMuon no mocrymxesun umy 10—12 mecAwEoro BospacTa, WHOTHKA HECKOJBKO
noagaee. Ecmu mosomo#t caMen emle coceT MaTth, TO BOMAK ero He TpPOTAET,
XO0TH Ha caMIa TaKoro e BOBP&CT&, HO He COCyIOero MaTh, Balalaer, ]_[pL(
HAODAeBEE BOKaKa 1A MOJIOKOr( caMua, OePBOe BPeMA MAThL ero SallHOIAeT,
Baropamagan coboil m orbueBadce, 3a 9re 03A00MCHHBI BOMAK KycaeT EHol
pas u e¢e. Hamamasa Bce yawe m 9amie, BOKAX B KOHIE KOHINOR HATOHseT K3
cTafa MOJORHX caMmoB. llpomommurensEocTs MpeGLIBAHMA MOJOARX CAMUOB
B CTajge 3aBHCUAT OT 1303[)3{.‘.1'3, CHJIR B TTOJOBOM AKTUBHOCTH £aMIa-BO»AaHKA.
Hamu zameueno, 4To Hambonee peBHABH MOJONEHC CAMIE, HEJONTO BOLFBINUE
Taﬁynm, !]'OSTOMy H&EF)DJI&B HACTOAUNBO O3rOHABINER }ZP}'}'HX caMIORB. CT&I)HS
mau GOoMbHEIC CAMOW To;Ke HAMARA0T BPEMA OT BPEMEEM Ha MOJOCHBRUX
CaMUOB, HO He B COCTOAHHHM BHITHATE HX M3 CTAKA COBCeM. ¥ TAKMX caMOoB
MOJIQIEIC CCTAKTEA B CTafie o 2—3 zner. BRrHaHHLI M3 ¢TAafa caMel XOAUT
OfFE BEI¥ COeRUHARTCA ¢ JPYTHMYA TAKEMH CAMDAME H TPeABOAMTENLCTEYET
pMH Xaroid-snbyznb crapeni camen, Ha nmepmox roma Tamme «XolocTAnKHE»
TalyHEH pacUmapfaloTcs, T.K. CAMOL pa3fpeflaloTcA B NOHCKAX CAMOK.

CaMen-BOsKaK B NepHOJ, TOHA [Bl@eTcH O4eHsS 37100HRIM W BajHpHCTHIM,
HHOFAa HIET NPOTHBHEKOR caM. OcoleHHo cBEpDEnms caMiubl B IepHOX TeYKH
rakod-Bubyms camiar. Ilpu BeTpese B 9TOT mEpEOA ABYX CAaMIOB MeKAY HEMH
HAYMHALTCH OMeCTOYeHHAR Kpaka. C rOpsIlyME THIA3ANA B OCKATIOHHOH NacTRIO
GpocaroTca oHA ZIPYT Ha ApYTa M CTAapaioTcA CXBATATHL OJMH JPYTOro 3a cKa-
KaTellbHBIH cycras. Ecma 370 komy-ua0yae us BEX yAaeTcs, To MPUIOTHAR 32
HOTY NPOTHBUNKA, HAYEHACT KPYTHTL €0 BoIPYT cBOEH ocH, IOKa He ynager.
IoGepmrent ToTuae Gpocaercs K yUABNIEMY, HARAIMBASTCA HA HEIO H HaYAHAET
IpHaTh 33 HMa mew. Ecnm comepHuKY yAaeTcs BHPBATBCH, TO caMell, JOTORAHA
€0, CTapacTed CXBATHTDL 3a XBOCT H TeM CaMbiM OCTAHOBHTL. Jlepma opoTAB~
HHHA 338 XBOCT, OH He [JaeT MYy 611‘[‘5 JaTHNMA HOTaMi 1 YJIY4YHB MOMEHT ONHTH
XBATAOT 32 CKAKATCIBHEIH ¢yCTaB ¥ Bce noTopaeTca cHopa. MHorma e BeTan
o0a M OIMH M3 HUX Ha BHOHL, Kak 65 00HARMNCD HEPOIHNMYE HOTAMHE, TPRBYT
Epyr apyry Mopmsi. llpamensoT m vaxoi upwem. OOwe B3 caMmOR cBoei
ImeeH aBMT CBEPXY Ha INei0 NPOTHBHNMKA, NPAYeM Nofolpas BHICOKO COTHYTHE
B 3a0ACTLAX NCPeflHAe HOTH TAK, YTO TPYIolk caMen HO MOMET MX YKYCHTE W,
BLIOPAR MOMEHT, ONATHL-TAKW XBATAET IIPOTMRHMKA 3a Hu3 menm. llokycn
GHIBAIOT OYEHB CUJILHEIME, B DOPHOJ TOHA BCe caMIH Xonar B mpamax. He paa
Eabiolain, KaK HOCHE IKeCTOYeHHOH IpaAKH CHIRHO HOKVCAHHBIA caMern
BRIMA3BIBAET B IPHA3H BOLOEMA HOKYCAHHEIE MECTA. Tlonn:l.ﬁmouy, OH 5T0 HenxaeT
¢ JegefHOM menpIo, T.K. 0OKYRC KYJIAHH Re BANAKTCA B PPA3H.

H MOMEHTY I'OHA Yy CaMUa CHIBHO YBCJIHUUBAKTCA H HECKOJIRKO ONYCHKAKTCH
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ceMenumky. HyniaH )REBOTHOe NOJATaMHOoe, ¥ caMpa ofwMHO GumBaer 3-—15
KOBERLL.

Bremunm uposipienmem rova mo A. Conomaruay (1959) annscren
OecnpepriBHOe IepeMemeHNe KYIAHOB, COMPOROMAAIIMEECH JApaxkoll caMmoB.
Hamm Tarse oTMedYeHO, YTO B NePHOA IOHA Camell, BHHCKABAA CAMOK B TeUKe,
¢ Kpuxom Gpocaercd K cTajy M MemaeT HopManbHo nactack. [pnm mossnennu
JIpyroro caMiua Had@HAETCA Ipaxa.

Ha o. Bapca-HeapMec onpefeieHHsIX MecT 1A FOBA KYTaHH He BHOHpawT,
4 CIapHBAJOTCA TaM, I7ie B 0TO PBOMA MACyTCA.

B meprop rona caMen-BokaK HOYTH Bee BpeM#d HAXOJHTCA IpH cTafe, 4ero
He Ha(mopaeTcH BHe roHa.

B zamobegmmEre 06a MoJOABX caMOa OTOHAE ceBe caMOK ¥ CTAJM BOTHTH
crajo ¢ 4-x jerHero Bospacra. [lpuvem, ojmH us camioB, npu pasdbueKe Ta-
fyHa BEI'HAJI 3 HErO CBOIO MaTh

. 2. CPOKH BEPEMEHHOCTH, POMJIEHUE MOTONHAKA

Ilo nmammmM, nomxyvyeHHEIM Hama B DBapca-KeneMmecckoM zamopenmamke,
fepeMeHHOCTE caMOX KYJaHa IpogoixaeTcd B cpemEem 11-—11,5 mecanes
¥ TOJIBKO Y OMHON caMEw jummaachk 308 npedl. Hpaflmme cpord npogomseTels-
HoctH OepemenHocTH 334—3D08 nmeit.

CaMusl HOMOBOR 3PesocTH MOCTATAT MPEMEPHO K 3-—4 Tofmam. oxosamnnie
CBMIK TOCTOAHHAO XO0AT 334 CAMKAMM B TEeYHEe H IHTANTCHA HX KPHTI:, HO KPLI'TI:
eme He MOryT, XOTA y HHUX YiKe mabmiomaerca apeknua. ¥ JBYXTOROBAIBIX
CaMOOB CEMeHHMKM Yy Ke XOPOil0 PAa3BHTHL I OHM MOTYT KDHThL caMok. B sa-
noBefHAKe 2-x jerAmil caMell KPhUI CAaMKy, HO DOTOMCTBA OHA HG IPHHECIHA.
Iloxprtreie TpexAeTHAM caMIOM KYNAHKH IPUHCCTH NPROION.

Ha ocrpose Bapca-HeneMec caMKH-KYNaH IHPHAOCAT GIKEIOLEC IO OFHOMY
HyﬂaHeHHy, HO 6HB3.I{)T cliysan HPOXDHOCTRHH‘F{. Kalﬁ HaM¥a 5]:1J10 2aMeqdeno
ofe mpoxosocTapmue B 3amopexmuxe camiu (g 1957, 1960 rr.) buma moxpriTs
B cepenﬂne H B KOHIIe HIOJIA, T.2. B LepHOT sa'ryxaanﬂ TOHA H coaja IIOJIOB(}ﬁ
axTuRHOCTE. IIpoxomocramme 6 camor wymador B 1962 r. B samomemnmue mal
OTHOCHUM 34 ¢4eT BOIMOKHOTO BHKIWIHMIA, BCICNCTBHS 3AM0A7A CAMOK BO BpPeMd
!IPQGJ’[BKDBH.HHH HX ¢ TeJBH OTIIOBA, HOBRUHH&'}' CpelH IIPOXOJIOCTARIMAXCAH
caMoK OLAH MONXOOHE, PANO NPHHECIIA® NMOTOMCTRO (Mall) M paHO NMOKPHTEHIG
(uronb).

B Bapca-KenesMmeccroM 3anopefamie peixepedra y KYJAHOB TPOHCIOTUT
¢ CcepeJMHEl Maa M0 KoHma mious. CaMoe paHHee TOABIEHHe KyJaHeHKA OT-
Mmedero 7 masx 1959 r.

Ha octpose omnpenencHHsX MecT BEDRepeOKm y Kynamop Her. jHepeOartcs
OHM TaM, TN B #TOT IIePEOA MePHATCH, HO CTAPAIOTCA YHTH B Gosee COOKOUILIG
MecTa, NMofiajbMe OF MPOedIKAX Aopor ¥ moceneHmii, Mecta BrukepeGrm jIo
HEKOTOPOM CTeneHd ONpefeNnsoTcd UOTORHEIMAE Yycnonmamu, Tax B 4958 r.
KYJIaHH B 33I0BOAHAKS }RGPBGHJIH.CL HA BO3BHIIEHHOM, CJIErHA BOJMHUCTOM
IIATO B CaMOM OTAAJeHEOM IOTO-3amajuoM YToJKe OCTpoBa B 2—3 KM OT
PﬂﬁOBa, I'ng B 970 BpeMsdA JeDHalikCh HKYJaHbl. PaGTHmeHOGTB Ha MeCTe
prhrepedKn Gnlza sHaumTeNbHo Gepmee, deM TaM, TJMe NePiiajuch KY/IaHhl,
Yaobubi cryck Ha BOSOIOH K MOPWO AaXoamjca He 6amme 3 KM oT MecTa
pupxepednn, Ofna me caMia, oyxepeDHBMAACA B MTOPMOBYI HOTOLY ¢ O9eHb
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B. A. Pawer: Pasyunomenne syaana, Bquus hemionus onager.

Pu: 1, Cagka campa. Dorp: B A, Pamexr, oerpon Bapea-Henpyee, 1959 r.

F.r. 1. Aun onager stallion covered a mare. Photo: V. A. Rashek, Barsa-Kelmes Island,
1959,

Pre, 2. Jpaka cayuon wysaua. Doro: B, A. Pamew, octpon Bapca-Kedsmee, 1959 T,
Fig, 2. A lighl between Lwo onager males, Photo: V. A. Rashek, Barsa-Kelmes Island, 1959,



E. A. Powew: Paawnomsenne gyaana, Fguus hemionus onager,

Puc. 3. Kyaanenor cocer mars. (Doror B A Pamer, ocrpos Bapea-Keasmee, 1959 1.
Fig. & An onager foal sueking. Photo: V. A. Rashek, Barsa-Kelmes Island, 1959.



CHTBIBIM XOIOXHEM BeTpoM Obia HaliffeHa ¢ KYMAHEHKOM B 4-—D KM BOCTOUHee
oT Mecta Beimepelky panee OyiepeOHBIIAXCA CaMOK, B JOBOJILHEO IayOoxoH
fanke. [pmuem oxepefunack oHa B caMoM HH3KOM wactn Ganku, rme Onut
ofBapymen elie He upocoXmuii mocien. CaMa ke CaMKa ¢ KYJIAHCHKOM B MO-
MenT Hamero npmespa ctoxua B 30 M BHmE 5TOI0 MecTa ¢ HONBETPEeHHOR
cTopoHE Oyrpa 3a KYCTOM CaKcayia. 3hech e JIerKasl NepBOPONHBIA Kall
Kynasenka. OsmepeGumack camra He Coliee mosIyTopa 9acOB TOMY Hasaj,
T.K. JoeTen OLI CBEKRKI B KYJIaHeHOK enls He cosceM obcox. B mawem npn-
CYTCTBAN CaMKa M3ajla KylJameHKa sI3HKOM B HeCKO/LKO pas OpAXBaTHIRAIA
ayfaMy KoKy M ofHycHBaNa MArKHEe KoHuMKH wouwsy, B caenywoume 1959-—
—1960 rr. xynanmn mepeCmnner ma ocTpobe Dapea-Hempmee B japyrom pa-
flowe, B 2—3 EM j0:KHee K Wro-BocTovYHee yeaXsOol, T.e. 0OATH TaM, I'le OHK
B 070 BpeMsa gepskamuch (npEMepuo B 12—13 kM BocTOUHee NMPEMASTO MecTa
prikepeOrn. ). B 91u rogsl Kynasp kepebHiMch Ha OTKPHTOH paBHMHe ¢ He-
GoALIIAM YKIOHOM K ceBepy. [HopMOREe YyeJIOBHSA B STOM padoHe XOPOIOMC,
B 2-x xM. maxogmmcA Bofomoit (6yryT), KyAa XOREIE KyJaph nuth. Ofxa
caMxa B 0UeHB XOJOJHYI, AMIABYI0 NOrogy, onAThk omepebunach B I0-
HHEeHUH, 3AKPHTOM c0 BeexX cTopon. O6Bapy:HAny eo nexamel ¢ DofBeTPRIHON
CTOPOHE! JIOBOJILHO BEICOKOT'O CKIIOHA, IPHYEM CBOMM TEJIOM OHA 3aropaKEBalIa
RYnaneaxa OT PeTpa. .

I2. HIOBEJTEHUE CAMOK C HOBOPOKIEHHBIMHA ¥ MOJIOORIX

O0n4E0 B HoCcJeMHHe AHH mepel Brmepe(KoH caMKa UaceTCs B CTOPOHKe
OT OCTAJILHRIX KYJNaHOB U BHAKOTO K cele He mopmyckaeT, Aaie TOHAT Ot ceba
cRoeTo INPOIUIIOTORREro KynaneHka. llepefpuraercs ona B 5TM KHU ¢ TPY/AOM,
MEeJITBEHO, PejiRo JwwHTCA, a Gollbme OTARIXAET CTOS, OCIH e JAMeT, TO
TAMONO AHMAT B KPAXTHT. 3a HOCKOIBKO YacOB M0 BEUKePeOKHE caMKa yXojaT
0T cTaja.

Tlocnen wynanw He ceefaroT. B neprwil 9ac moclie pONOB CAMKA YCIEBaeT
obnnzary wynapenka. Yepea BecKOJIRKO WACOP CaMKa ¢ KYJAHeRKOM NaeT
macTAck. ¥ KYlaBeHKa 3afETe HOTY enle 3aIUleTalTes W BABAJIMBAKITCH TO
HA ONHY, TO Ha ApPYryio cTopoHy. OH oueHh WWPOKO PACCTARNAET HOTH, HO
BpeM:a OT BPeMeHH Y)Ke HOHeMEOTY OeiERT 3a MATePLIO, HHOIRa Jase B3GPHKI-
BaeT.

Tlo mapmm BaGuwjesusM Ha DBapca-Heabmece caMka, omepeOMBmHCH,
He HOKAKAeT KYJTAHeHKA H, MIOKA OH HeMHOrO HE OKPOOHET, ACPIKETCA ¢ HUM
OTAeNBLHO OT OCTAMILHHX KYJIAHOB. YBMAcB YeldOBeKa, CAMKA He OCTaBasier
KyJaHeHKa, 2 YBOXAT ero 3a cofioi, He noMIycKad KajKe ¥ X0POMO 3HAKOMOTO
eH TeI0BeKA, KOTOPOMY MO3BOIANA [0 3Toro cela mmapmrs. Horma xymaHeHoR
HeMHOTO IOJPAcTeT, CAMKA OXpaEsaeT ero MeHee pPBRHHBO W NIONIYCKaeT
K cefie ropasno Onmke. MeHee peBHEBEL B Gonee DecmedHB! MOMOAEE BHEPBHIS
omkepefaBMecH CAMEM, KOTOpEE Opx macte(e OTXONAT Jaibmie OT CBOETO
KYJIAHEHKA, YeM CTapHe CaMKy B B cliyyae Hpecliefopanms yOeraior or Hero,
Crapas caMra He OTXOAAT OT KYJIGHCHKA B [IPA Opecief0BaHMy AKTHBHO 3amid-
maer ero | He Gpocaer Jame TOTJA, KOT/JA ee 3ATOHAIOT BMECTe ¢ HAM B 3aroH,

Camra ¢ RYNAHEBKOM COENBEAIOTCS ¢ OCTANLHBIME KYJABaMi HA 2—3 JeHh
nocle BEUKepeOXM, a FHOTKA B NIepBHCe e cyTy. OOmubo YBHEER caMKy,
¢ HOBOPOAIEHEHEIM, KYJaHnb, OKPY/KHB ee, CTAPAOTCA OOHIOXATH KYJAHEHKA
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8 mHOM paz GpocaloTcd KycaTh ero, HO MATh B3BRM3rMRAs, OTIAAHAO 3aIMHINAST

JETS, OycKad B XoX KonuTa ¥ 3yGH. O3HaKOMHBIOECH ¢ HOBCHBKAM, KyJsiaHLl

HAaYAHAKT CHOKOHRO nacTHch:, BpeMdA OT BpeMeHM CHOBa HallPaBIAACh K KY-

JIAHCHRY.
W s

, B! e

) 4. PABBHTHE MOJOJIBIX

Kynangra po:ualores X0pollo pasBETHMY, B MePBLIe JKe JACH I0cJe pPoane-
BUA YrKe MOTYT XofiuTh, OeraTh u Name B30pmK@BAOT, HO Bee e Donume
JIe;KaT, wAcTO BCTaBad C€oCATh. HOROPOIKIEHRHE Ky/AaHeBOK BHICOKOHOTHH
¥ KOPOTKEA B TYJOBHNIE, 3aNACTHHE N CKAKATENHHLIC CYCTABH IO CPABHEHUIO
¢ TOHKHMMA HOKKAMHA BLITIAZAT ¢jINMKOM OONLIUMA, Huorna OoipaeT, €To
HYTOBHIC cycTaBBL CJIeTKa cI'mbarTcA npH XoXhie, a B CIOAYEM IOIOKEHHR
cIerxa corHyTnl. HOBODOIK/IOHHEE MMeHT ClIeTHa BOTHYTHIT mpoduns # ymKn
93CTO KOHYEKAMH BOTHYTH RHYTDPE. BomocAHOR HOKpoB y HHMX HECKONBKO
cBETIEe, YeM y MaTepei, A0BOIBHO JIAHHBA W TYCTOH, CJerka BOTHHUCTHLA
Ha Bepxy Tema. Ha CKaKaTelBHLIX CcYCTABAX NMEIOTCA TEMHBIC 3e0pOUIHBIC
noocouky 0T 2—3 go 5—6 mrTyk, HO HeroTopbie M3 HMX cnabo 3aMerHEL.
flo mamuym JaudAsM JWIREA BOJIOCAHOTO NOKPOBA HA cnmue papHA 15 MM, na
gpectiie — 20, Goxax — 15, na Gory Gpwxa — 10, no cpegsen mwrum Hpioxa
— 20, Ha pepxy men — 20, ma Huay mew — 7, Ma HOrax — 7 M.

Jercruii BosocAno# mokpos ¢ 1—1,5 MeeAYHOro BODPALTA, & ¥ HEKOTOPHIX
¢ DO-gHeBHOro Bo3pacTa HAauMHAeT BHOANATE M OKOHYATEJBHO KYJAAHATA BH-
MHPUDAIT Yepes 2—3 MecAua.

Ilo Honnakory B Bacmapeny (1936) xynamenor n Bospacte mpaMepHo
1,5 mMecAnen BecHuT 24 Kr, BRICOTA B XOofKe — T2 ¢M, Kocad mamHa — 68,5, pelcota Tpyau
Hag 3emaell — 46,5, raybwra rpyam — 61, mwpmua rpymn 14—14,5, npwHA B MoKno-
Kax -— 15, gnwAa Kpyna — 18, pucoTa B ®pecrue — 70, pLicoTa HOTM B AoKTe — 49, nnmma
nacTA — 18,5, obxsaT nacta 18, ofxpar aanscTeA — 15, panna yniesr — 19, nonna reqgo-
BRI — 30, mupuHa ronoBel — 11, rnyGmHa ronmoeel — 14 em. llo B, Ilexkwnmy 7 Al
MeyprrHy (1950) kynag B Bo3pacte 6 Heaens UMen pocT 88 oM, Bec 48 Kr, sTor #e
KYyJaH B BoapacTe 1 roza umen BeICOTY B Xoake 111 cm, a B iByxneTHeM Bospacte — 115 oM,
B cTapimeM Bospacre — 120 cM, oGxsar rpyma — 141 ey u ofxpar ugcte — 16 cm.

B sanosepunre Bapca-NeabMec mumBoit Be¢ KyJaHa HA BTOPOH fleHE Hocne
poxgenns koxebnerca or 20 go 27 kr. Bec HOBOPOJKIEHHEIX KYJIAHAT 3aBACHT
OT COCTOfATEA 280poBLA MaTepu. HexoTopoie caMKM BCe BPeMA HPRUGCAT
MeJKAX KYJaHAT, a gpyrue, Haobopor, kpynaex. Pacryr xyiasata Gecrpo,
CPCHe-CYTOUHEI mpHRec OT poskAcHEa fo 20} gmeBHOrO Boapacta V comep-
MAMMXCA ¢ MATEPAMH KYJAHAT B 3aroHe cocTamuan okoio 500—700 r. B sos-
pacte 39 JHell KYJTaHeHOK-cAaMOuKa Becmyia 42,8 Kr, a B POJOBAJIOM ROBPACTE
caMen mmes Bec 147,50 kr, Torma xax Bapocinsi camen mMea Bec 320 Er.

Pasmepbr KymaHar B Bozpacte 1—2 mHell ciefmyoomme: BHCOTa B XOJKe
75—79.7, soicora B Kpectme 77,7—82,7, nnmma tema 102—109, xocasn mamna
rynopama 60—65, obxsar rpyam 59,5, mMMpPHHA TPYAM B TUIEYEIONATOUYHBIX
counepernax 14—14 .5, mupnnma B Moxmorax 14,5--16, pwra mepenrell Horm
of mokTa 59—62, aumsaa nactw — 21—22, obxpar uactn — §,5—Y,5, obxsar
aanacteA 16,0--18, pamma ronomm 35,5—37, mmpura nfa Mempy raazHE~
oamur 11,1—11,8, mnama yxa or paspesa 13,4—14,4, mnumna yxa ot ccHoBaHHA
¢ MumbBOK croposn 19,2—18,6, munna xpoera 17,5—20,5 cm. . -

Ho papnmyy Honnawxosa u Bacrasesa (1936) y 1,5-mecrHoro KynaneHia
HA BEPXHCH 9eTIerl BHMIIAA NOAHOCTHIO 2 3a0ena, ROKAAANACE ¢ Pefiue, Ha HEKHCH YemoeTt
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wMelTCA 2 saneanEn o 3 n]ﬁz‘mﬂopenﬂmx HA KaMmgol ¢Topone HMEHeH A BepXEell uemocTA.
[loB. Mexnmny n A Eypreay (1930}, s 6 seens y caMna KyJlana «KOPeHHEX
syGos Ommo no 3 (Ha KampoH wenmoTH) ¢ KAWNOH CTOPOHE, 3alennt OLUIA Takke Xopowo
PE3BHTH, HAYFAAJN NPUPe3aTeed cpefane peans. OrpadKR NoABANACE TONRKO B HoAlpe.n
{Moiiman 3roT camen Dot B mae 1936 roma).

Tlo mammwuM, nomy4eBHEmM Hamm Ba Bapcea-Henkmece, y kymansT Ha 2-oit
JeHb KH3HH TOILKO HAUHHAIOT HPOPEe3LBATCLCA BeDIMUMHKM NPeIROPeHHLIX
ayGom, upuiem Ha Pm? mepegime Bepmunks, a Ha Pm? 3aJHue BepmiAHKA
ele HE MPOpPE3asACh B TONLKO Ha Pm® Bce BepMMHKHM HOKA3ANACH U3 JIOCHH,
Ha Beex npepkopennslx 3yfax ODpOCTPAHCTBO MeAULY BepPIIMBKaMH 30I0JIHeNO
necnot. Kopemunie a3yl oteyrerywr. Peamsl pambmme npopeswmisaorca Ha
H;KHEeH wesnocTn, Faunaad ¢ 4—6 (pexe co 2 wim 12—14) mua mocite pomaeHAA,
Ha Bepxmeii @wenwcra mpopesmiBawtcH ¢ 10—15 ana mmsan (camoe padnee
¢ 4 mmedt, camce mospuee ¢ 20—26 maa mmanm). 12 maunmEapLT HWpPopesHBATLCA
K MeCAYHOMY Bo3pacry, HO MHOTHA M pambmre K 20 IHAM RA3RM.

Ha ocrpose Bapca-Hembmee m3 6 nynanar, poxpgensnix 8 1959 r. 2 manm.
Nlo onpenenennio retrpaua H. U, HkonrekoBa, OfnH N3 HAX 10rH0 OT TPaBMHE,
a Jpyroi ot Bocnalendd KUMETHEKA B Pe3YibTaTe NPOHMKHOBeHAA AHQOKUAK
Hepes NyIHOBHHY,

B sanosegnnke Bapca-Henbmec mpupoct morososss Kymanos B 1960 r.
cocTaBmI 23,5%,.

SUMMARY

The results of observations on the reproduction in onagers, Equus he-
mionus onager Boddaert in the reserve Barsa Kelmes (Aral Sea), Kazakstan,
in the years 1953—1962 are summarized in this study. Heating in the ona-
gers in the island Barsa Kelmes occurs usually at the end of May and in
the first half of June, and lasts 3—7 days. Gravidity lasts on the average
11—11,5 months (334—358 days). Deliveries take place mostly in May and
at the beginning of June. Stallions as well as mares sexually mature at the
age 3—4 years.

Copulations of the onagers, fights between the stallions during the heating
and the behaviour of mares at the delivery and shortly after 1t are descri-
bed in detail in this work. Some data on the postnatal development of foals
are given.
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CYTOYHBIH IMUKJI AKTUBHOCTHA U INOBEJTEHNE RYJIAHOB,
EQUUS HEMIONUS ONAGER BODDAERT, HA OCTPOBE
BAPCA-KEJIBMEC

Twenty-four-hours regime of the Onager, Equus hemionus Toneger Boddaery, and its
behaviour in Barsa-Kelmes Island (Aral Sea)

Banemrnna A. PANIIEI#*)
NocTymazo 25, 1V. 1963 r.

1. CYTOUHBIA PUTM

Ha ocrpoee Bapca-Kesmbmec Kysiaum (oJibINYI0 9acTh CYTOK HAXOMSATCHA
B OBHi/KeHHMH, TO, NACACH, MEIJICHHO HepPeIBHTATCA IO nac‘rﬁﬂmy, TO HLYT
Ha Bﬂﬂﬂﬁﬂﬁ Wi gpyroe ]lH.CTﬁHIIIB. H()BE‘,JIG.HHB KYIIaHA B TEYCHHE CYTOK 3aBUCHAT
OT pfAfa NPRIEEH, B NEPBYID 09epelb OT METeOPOMOTHUYSCKHX YCJIOBHH, OT
KOPMOBBIX YCJIOBUH 1acTOHINA, PACHONOMEEAA BOJOTOA H HeKOTOPHX APYTHX
GHONOTHYECKAX MOMEHTOB B JKM3HHE KYJAHA.

Tlo ganuLy KPYraocyToansix HabIOReHN, KYJIaHE BATPATHBAIOT HA NaCThDY
B BeceHHe-JIeTHUE nepmof okono 12--17 gacos B cyrru. B mpoxmagnyio morony
RYJIaHhl HacyTCH 601]])]]18, HeM B HADKYIO, OTI[BIX KYINAaHOR JIETCA OCROJO
5—8 wacoBR B CYTKH, NDHYeM B JKAPKYI0 NOTOAY KYJIAHH oTAMXaT Oonbme
CTOA, YeM JieEa. O'rnuxaﬂ KYIaHBL CTOAT HA HEROTOPOM DPacCTOAHHH Dy
OT [pYyra, HUKOITia He CTAHOBATCA B KPYT, TOJOBAMHA IPYT K JIPYTY, KaK 3TO
JemanT B mapy poMmamume nomaxn Muorga, ctod, KYJaHE 3aKPHBAIOT
ra3a | JpeMJioT, B Hapy OHR HHOTJA CTAHOBATCH B Tedb caKcayna HUH{BTBH
KyJaHH Kax HOYRIO, TAaK M AHEM; OTAHX neXa mamresa 1—6 QHacos B CyTRA.
Ha mepexonm Oe3 macTe0On Kynans saTpaursanor 1—4 waca B cyrrn. Hymams
Mao XofnaT OechmennHo, eciiM Ba nacrmme, Tie OHH MACYTCS XODPONMAA TPana
H ecTh F0GIABOCTH BOAONOH, TO 0OHHM fepiKaTesd 3JcCh B TeueHre OPONOIKATEIIb~
moro Bpemenu. Bonee unm MeHee jinHreNbHBe nepexofsl Ge3 nacTnin KynaHH
IpefnpAHMMAIOT, MEA HA BOMOOOH K VIAJEHHOMY MCTONENKY WIH, ICPeXoxd
na apyroe macrOmie. O6nmmo, nepegsurasch B BHOPaEEOM Balpaniiesmum,
OHE HacyTcsi M TOABLKC He HOXORA HOKOTOPOE PACCTOMHEE JI0 3HelIaeMoro MecTa,
anyT (e3 OCTAHOBOK.

CyToO4YHBI LUK KYJAaHa 3ABHCHT OT COCTOAHMA MKHBOTHOrO I €0 BO3PACTA.
3aMeueHO, 9TO TOJIOBAJIBIN MOJOIHAK LACETCH HEeCKOIBKO MEHBIDG B3POCJIHIX,
Ho GONBITe OTAHXAeT, HIPHUYEM Jamle NOMKUTCA U onsme Jemur. B To e camoe

*} Valentina A. Rashek
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Bpems opy (o7lee UONBMMKHE H YACTh HPEMEHHW Y HAX 3aTPAYEBAETCH HA HIPH
MeKny coboil, OcofesHo MHOro OTAHXAOT MajlenbKue Kymamata. Omm mo-
marea go 20—30 paz B cyTRM W OTABIX JIeKa Y KyjaHenxa (8 Bozpacte 10—20
jHedt) mmETes oxono 8—10 acoB B £YTHE, 9T0 BMeCTe ¢ OTABIXOM CTOA COCTARTiH-
eT oxono 11—13 gacos B cyren. [lactefa y TakEx KyJaHAT 3aHAMaeT OKOJIO
6"‘-—9 HacoB B CYTHH. CI]&JIYBT OTOBOPUTD, 4TO KleaHHTa TAKOro BO3pacta 1mo-
HACTO AINEMY €INe He MOTYT DACTACE B (AKTHNCCKE TONBLKO NONYYAl0T HABHK
B 113{31']369, c prﬂOM CK}'G&B&H Kaypoe pacTeHpe M JOATC pasixeBBBasg ero
npexie, YeM I POTJIOTHTS,

Y xynauaT B Bozpacre 1,0 mecames nacrsGa 3anEMaer okono 10—11 vacos
B cyTkH, Jlesar OHH HECKONBPKO MeHhme, okojo 6—8 uacos B cyTRE, a Beero
yxogur ga oTasix 10—12 gacos B cyTrE,

B LHePBHe IHU [0c]ie POMKIeRnd KYNAaHATA IOYUTH BCe BpeMsd JIeHarT. Tlococas
MaTh, OHM TYT jXe JO/HATCA HIM UYTH HOCTOAT W 2ATEM J0MKATCH,

Hepebrie caMrm nRaKanyHe BhKepeOKM nacyTcd MeHee IPYrHX CAMOK,
HO JIOKaTCSl pese W Majo Jiesxar, a Dosbime orjmxaioT crofd. Heckonbko
AOJLIIE NACYTCA DORCOCHHE C4MKHA ¥ COOTBETCTBEHHO MEHLIIE OTALIXAT.

CEMHLI bonee HOABHMHAB B 3aTPAaYHBAKT HECKOIbHKD 60»’[1»]1[3 BpeMeEd Ha
nepeapmmendsa. Tax B Deprof TeuKH YV Kakoi-BuOyOb U3 caMOK, caMell yacTo
DeraeT sa ‘HEﬁ, IETAACE KPHTH €0, MOITOMY MeHbIOE naceTcd CaM M Melmaet
CIOKOMHO MAaCTHCE BeeMy cTapy. Mnm, sammua comepHmra, HauMHAaeT APATheA
¢ HHM,

C‘TPOT‘OI‘O pacnopdira, IOBTOPAIOIETOCH EXKeJlHEBHO ¥ EKYI2HOB MK He
pabamoNany, Bo BCC K¢ OHYM OBIOT ¥ OTAHXAIT NPUMEPHO B OJHH I T jKe JacH,
Houpo wymansl Tojke HacyTcs, HO MeHBIIe, YeM JAHEM, IDHMEPHO OKOX0 3—06
93coB {3a HOYB HaMy NpwHATH gacki ¢ 21 o D 4. yrpa, T.e. or Baxoya .0 BOC-
xoma conama). Houmas nacthba Tan e, Kak U AHEeBHAHA, YePeIyeTCA ¢ OTIHIXOM
N nepejiBueHTAME. B TAXYHY JIETHKHK HO4Yb, ROrjfla MHOrO HKOMapos,
KyJaHH MeHbLme JeskaT u Oosjee apuraloTcA, 4eM B mpoxaaauyio. Houbno
Kynauu 6odee 0CTOPOMHK M NPHCIYMMBAKTCA K MajielleMy MOPOXY, cpasy
*We HACTOPAKHBAKTCA M NMYCKAIOTCH B Dercrro,

B neTmee ppeMs HYNARNE HMKOTNA HE MACYTCA TAK CKYMeHHO, KAK BHMOMN,
\ BCeI7ld HAa HEKOTOPOM PACCTOHHMEA IDYT or Apyra. B stor mepmon mpojossn-
JenpHOCTS MacTHOE XyJana Op3 HmepepHBa COCTABAACT OT HOCKOJLKAX MOHYT
To 3—4 uacoB noppHi.

B summce BpeMs KyJaHh nacyres okosio 16—18 wacor B cyrrm, 1—1,5 waca
¥ HEX YXOIHUT HA UePeXOMB!, & OCTANFHOE BPeMA HA OTHMX, SUMON oHE peske
JoykaTes B memat Hepouro oxono 20—30 mmByT, a B Gozjee Tewryn noromy
oxoao 1 vaca. Bapocare KyJaun B 3UMHee BPeMs Yaiie OTAKXAloT ¢TOA, HO
RYJ/IaHHT& JIOEATEA, HO Ha HeNMpPOLoHAWTeNBHOe BpeMH.

C HacTyIIeHHEM XONOROB KYJNAHHE TOYTH HCEe BpeMA HAXONATCA B JIBM-
menunit, Ho B mepuos cmabHEEX MATejell m GypaHOR MIE BeTpoB, OHM, Ha-
060poT, mepecTaloT NacTECh H CTAHOBATCA rae-Nu0VAL B 3aTHMIHEG ¢ NOXBETPEH-
Boil CTOPOHA KYy€TOB HaW OGPHBOB OffH BHepepn ApYroro, o0WYAO EATHYR
TONOB ¥ HOUTY BCOTNA 3aJ0M K BeTpy.

Tepemeny MOromel KyZaHEl YYBCTRYIOT 3aloaro u OOMIHO 3a HECKOMBKO
yacoB [0 GypaHa yXOZAT B KOTJIOBHHLI, NoJK 0OPHIBH, B 3aPOCHE KYCTAPEEKOB,
TMI¢ MepeRUAAINT HEOTORY, CTOA ¢ HOABeTPEeHHOH CTOPOHL. Tipnxom xkynanos
Ha yeann(y 3anoBeNHEKA MBJACTCA CBOErO POJla CHTHAJIOM O UPHOAMKeHMH
Gypasa mIm JOTOpPMA.
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B meproj cHARAHX BeTPOB KYJaHH mAacyreA, KAX IPAaBMI0, HOBePHYBOMCH
COAHOR K BeTpy, WHOT/lAa —— DOKOM ¥ pefKo — IPOTHB ReTpa. Bo Rpems nepe-
X0ll08 B CHJIBHEI IITOPMOBOR BeTep KyNAHLL TAKiKe RAYT IO BeTPY, HO BHOINA,
KOrjga MM Hano ;mﬁpa’n,cﬁ HIIH JO YHPBITHHA HJIH J0 BOAONOA, HAXONANLUXCH
€O CTOPOHEL BeTpa, OHA HAYT B npotas serpa. He pas nprxoaunocs nabmonats,
KaHK K)’IlﬂH.hI, HiIA IIp()THB CHIALHOI'Q) BETpa, HE BHI{GP}HHBEHH. MeHANN Ha-
LIpaBlIcHAS, NOBOPAYNBAJNCE TO foroM, To 3agoM K Berpy. Jlojgares KymTanm
B CHJIBHEIA BeTep Tome 3aJoM HAR GOHOM K BeTpPY, HHOTNa HpOTHB Berpa,
HC B 3TOM cnyqae I‘OJ‘IOB'y OTBOPaYHBBAKIT B CTOPOHY.

Hynagm cunpmo GoArTcA rposn, OPM KaKIOM packaTe rpoma X Omecwe
MOJIHUFA TOYCHAIKTCH Hay'rel{, A HAK TOJIBKQ 3BYHH rpomsa JaTHXaKIT, OCTa-
HaBJIMBAIOTCS I ¢MOTPAT B CTOPOHY CBePHAIOMMX MoJHuit. Bo BpoMa cuisnoro
A03#GIA KYJAHB ¢pasy e OepecTaloT NacTHCE H, COMBMIMCE B KYYY, CTAHOBATCH
3a0M K Bepr H, OH}’CTHB TONOBH BHH3Z, uepemnnam‘r OB,

B tmxme saprme [HM, KYIaHH, HAOPOTHR, YACTO HACYTCH B JIO/KATCA NDOTHER
BETpa, TAK KaK BeTep OTrOHAET OT MOPJAH HACEKOMEX,

l 2. NOBEJIEHUE KVJIAHOB
B TABYHE : TEE

He6onrmoe, B 30 ronos crano xymasos Bapca-Hensmeccroro samosemnnsa
seTom OHIIIO OOfeNeR0 MEKLY KEBYMHA caMIaMH, HO IOCJe ToHa, B KoHie aprycra
WM Hagaje CeHTAGPR Bee KyJIaHH CONMHAITCH OOKBHO BRMECTe H BAMY XOHST
ofauM TabyHOM,

Cragasiii ofpa3 usHM NaeT KyJaHy DAX HpPeAMYIecTs B 3aniuTe OT He-
morofsl, B o0Bapy:KeRuA Bpara, ofijerdaer moOkIBAHWe KOpMa 3HMOIL

Tipn nacTe0e B 3MMHee BPeMA KYAAHH NACYTCS MIOTHHM CTPOeM B HOMHOUHX
MeTpax, HHOIJa CaHTUMeTpaXx KPYT OT Ipyra. Bonee caabuie KY/JIaHbI A KYJ/IAHATA
YaCTO TIOEJAIOT OCTADIIAEcS DACTONMA M3 KONAHOK JIPYTHX KYJIAHOB.

JleTom Rymammr macyTes JaleKe JApyr oT EpYyra, Ha paccTOSaHRE OT 2 fo
50 M, a wHOrAA M AajbIme.

Boarnasnsger tabym caMmem-Boak, a BogHT Talym oORYHO cTapas CaMia.
IIpu nacTrbe camen nacercs B 50—200 M B cropore ot TaGyna, HO Bce Bpems
pabmogaer 38 taGydoM., EcnE emy majo manpaBuTh KyNaHEGYNL Tabym, To
UPIKAB YIM, BEITARYB IIEI0 I ClIerKa HAK/IOHHB FOJIOBY K 3eMile ¢ [IATEKO
OTCTABICHHLIM XBOCTOM, CaMer 3aXQuT ¢ NPOTHBOIONOMHOM CTOPOHBL M Xa-
paKTepHHIM B3MaxoM rojioBs NogroHger camox., Camxm Bomaxa Gosres,
CAYmMAawnTed 1 KaK TOJAbKO OH HanpasnAeIcHd K GT&}I)’, NOATONKHYB TONOROH
JeKaMX KYJAHAT, PPYIIHPYIOTCA 0 HAUAHAKT YX0MuTh, Kesv kanas-snbyns
¢CaMKa Be NOJYAHAETCA, TO caMen GpocaeTes K Hel ¢ oCKaldeHHOH HACTRIO
¥ TOHAT €6 B HY)KHOM HAalnpaBJeHun.

Kampwii raGyn jepHnTea B offloM pafiofie I BOKAK He pajpemacT CBoeMy
Tadyny BATA Ha wyskyio Teppuropuio. OGBMHO caMen-BoKAaK UOET CHOKOHHO
caamu uaum cOoxy TabyHa B He oDpamaeT Ha HeTO BHEMAMNA, HO YBHAA, 4TO
CAMKA YXONAT B pafion Apyroro talyHa, psichio Oewmt Hauepepes K 3ago-
PAYEBAET MX B APYTYIO CTOPOHY.

B rafyme XymaHoB, OHAKO, TAKOW CTPOTOH MUCIANIAHB, KBATA OyHEK
y nomageit, mer. Bomak 9acTo 6pocaer cTamo U He OLIBaeT ¢ HAM 10 HeCKOILKY
I{Heﬁ. Tonsxo B Teplton roHa caMeq MIOCTOHHHO BepPHHTCA CO CTajoM, WML
MHOTPA YXOAA XPAaTbCA ¢ CONCPHMKOM.



Y Bomaka HEKOTGDHE CAMKA HaXOMATCHA HA MONOIKEHAT HeioOMMEX, OR
qacTO TOHSET EX M FPLI3T; ADYTHX Ke HaofopoT HEKorga ve Tporaer. Boskan
Xapono 3HaeT CAMOK M3 CBOBIO 'raﬁyl{a. HPHKORHHOCB HaﬁJIIOJIaTB HAK (Me-
maancs isa Tabyua (camua B ogEoM Talyue e OhUTO) B caMmery oTobpan croMx
CaMOK, & IPYIYX He TOJARKO HE LKITAJCH NPACORMHENATE, 8, BAILPOTUB, OTTOHAIL.
Ilpn a1oM B mepBYI0 OuUepefk OTOrHAN CBOK MATh.

CaMeI-BomaK MajICHBKMX KYAAHAT He TporaeT. OnaakAB yHAnoch BHIETH,
HiaK CaMel-BOMAK 4dYecall OTOMBIIGTOCH OT MaTepH HYJIaHeHKA, HO TPOHYJ ero
JlarKe TOTAA, KOTia MAJIAINI HINA COCKE TOJKAM MOPLOH ero max. Muaorma camuet
Haxe BalMIIAIT KYJ8HAT OT HanmajgeRwa 9yxmx camor, Tax, 10 aupensa
1957 r. mu mabmofanm, Kak camenl, YBMEEH, ¥TG CAMKA CTAJIA KYCATE HORO-
megpnero X Hel HYHOrO RyJIaHEHKEl, 6[)0("1{;@0!7[ R CaMHKe H JIATHYB €2 HeCKOJNbHRO
paa, or6ma KyJaHeHKa.

CaMid ¢ MATEUBKMME KYJNAHATAME NACYTCH HECKONLRO B CTOPOHE OT craja
H JigpraTcs BMecTe. Horjga KynaHaTta HeMHOro WOAPacTyT, OHH MOAcyTCA
yxme cpemm Tabywa, MaTe 0vYeHL pepsOCTAC OXpAHAeT cBOEr0 MAJNLIMa, He
faeT eMy OTOUTH oT celA, HEKOrO He NMOAIYCKAeT, B 9TOT MepHol CAMKe 4aCTO
IPAXONATCH UpephBaTh NAacTs0y, T.K. KYJIaHATA DTOTC RO3PACTA OYeHL J000-
OLITHR, CO BCEMH XOTAT MOBHAKOMHTRECA, Bre BpeMd JIe3YT HOHIOXATH, IPYToTD
KYJaHeHHAa HIH B3POCHAOTO KyJlada. Takoro KyAaHeHRa CaMEa o0pvEO Ha-
DpaBjifgeT TOJOROE, moArankueasg c3adm mnM cGoxy. loka Kynamemor me
UPUBHKHET XONATHL C3aKH 82 MATePbi), CaMKa MeT TO3ANA KyTaHEWHa ¥ Ha-
upagider ero rojioroil. IloBapocher KyiaHAra HAYWHAKT XONATh CRANH
matepeil, [lpm nmpecmegoRanpmy caMKa OemAT c3af¥ KyJaHedKa, 3aTOPAKHBPAL
ero coboi.

OGgperan KynaEeHKa, caMKa He OCTAOHABRIMBAeTCd HE mepend kem, Gpocaercs
Ha 70mafs ¥ Ha CHEAMero Ha fHeil JexoBera. Bo spema 3arcna caMmia ¢ KyJa-
HeHKOM Ha BpeMeRHOe COfe[sKaWHe B KOHIOWHW MH Halmwomand, HanpHMep,
TEKYI0 CTeHY, Fylameror HEKAK HE e B KOHIOMHIO, CAMKA, TeCHUMA s BCANHNA-
KaMi, TOJIKalIa erd oneper TYJIOBHINA I‘OJIOBUﬁ, ¢Tapafdch HAIPABHTE K IBeDH,
HO Majibimi, He NORMMag, 970 OT Mere XOTAT, IIeZl B ¢TOPOHY, TOTAA MAaTh,
CXBATHB er0 Jel'dHBHO 3y63MH 3a yXo, cTaja TOPMO.‘II[]’[TI: H THAAYTE ero 8B CTO-
pory KORIOIIHN,

Eemn Bo BpeMa mepexofa KRyJZaHEHOK OCTAHOBATCH HCOPAIKHATLCH, TO MATH
CTORT MWIET ero. ﬂemamero KYJIaHeHKa, NepeXofd BHa Opyroe MecTo, caMia
Oymar, Tonraa romopoi. Ecnm maneim nedkET B JONTO He cOCAN, TO CaMKa
TaKEM e 00pasoM nofHumaer ero. B nepseie me 4acH nocdie PorkIeRNA MATH
ToNOBO WORTaJiIKMBaeT Kynamemka K cocxaM. Ilogpocmme wynamsra camm
JOROJIBHO aKTHBHO Jo0WBaKTeaA cocaHnsd. Bl MaTh JeKHT, & KYTameHOK
XOQUYBT COCATh, TO OH HaYHHAET XOMUTH HOKDYT MaTepH, KONaTh HOTOH 3eMITI0
Bo3fle Op1oxa, TOJKATH TOMOBOIH, CTABMT ¢BOHM HOTH Ha Tueio MaTepd. Ecnm
BO BpCeMH nepexaia KYJAaHeHOK 3aXodeT CocaTh, OH sa0eraer BHIEpe] maTepH
¥ CTAHOBHETCA LONCPCK ¢e UYTH, IO TeX IOp, Ioka oua He ocraposures. Ky-
JiaHATa B BoldpacTe HECKOJIbRUX MeCcANeB, eclIdM MaTh HE JaeT HM C0CATh,
RABHATHERAHA, BAMAXUBAIOT TOJIOROIL B CTOPOHY MaTCpPH W Jaime clierka JINCAWTCH,
Or6npan, caMKa Bee PesKe JacT KyJAaHeAKY COCATh, & €CJlA OH NPACTAET, TO
3aMAXMBAETCH HAa Hero TOJOBOH WMnH HOTD'E‘[, a HHOTJa Cjerra JArbder KR
cxpaTT 3ylamm.

(CamMKka ¥ KXyJIaHEHOK XOPOIIO 3HAIOT PYT Apyra. Uykoro KyjaHeHKa caMia
ge moAnycxaeT K cefe, OTTOHAET ero TOMOBOM A HOroH, MIOrJa YAapraeT



A fajke KycaeT, YTO 3aBHCHT OT xapaktepa camed. Omuamsr, 7. meona 1958 r.
MH HaOuaoganm PeAKME oiydail, KOTla cAMKA HOJNYCTHIIA COCATh TYIKOTO
KYJAAHOHKA, MaTh KOToporo yrHax camen. CaMky, NpuUHABIYIO TYHOTO Kyja-
HEHKA ONHOBPEMOHHO COCQJIH ¢ [BYX CTOPOH CBOH m wyioH Kynamenok. Oma
JHe IonepeMeHHO HKXXaJa TO CBOEro, TO HYHOro KYNaHeHKa H)’JI&HEHOH
9TONM CaMKH, KOT/IA JIe3 9Y;KOi, CTapajicA OTTOJIKHYTE ero, a IOTOM Bee jxe oba
cocayi H Arpasm Bmecre. Horfa BepHysach MaTh IpUCTABINETO KYJaBeHKa,
caMKa QTOTHATA ee W He oThajaci ee KymameHka, Ha xpyroit mexs npumiochk
3arHaTh CAMKY ¢ KYJQHATAMM B 3aTOH X OTOHTL YY/KOTO KYJAHCHHA.

Hanbomnee arpecCHBHBI 110 OTHOMEHWI) K KYJaHATAM MCIOLbIE G-H MeCHIHRIO
Kynamsl, OHE uame IpecieXyOT KYMaHAT oT cJalbX CAMOK, He YMCIOMIX
XOPOINO 3amumaThk ¢BonX KyaAaHAT. Ho ® Monogme KyJadsl CKOPO MPUBEIKAKT
K KynaHataMm B Tabywe.

B ctage Memgy oTAensHHIME KynamaMmm Habmnopaercda gpy:kba. OHm Bcerga
XOJAT PANOM, He TPOTAKT APYry ApYyra KYJaHAT, 4acTo YelmyTcd Opyr ¢ JApy-
ToM; OoclicAHee ¥ KYAaB0B — OPHBHAK PacHofioKeHBA,

Hepemro v kyiaHoB MOmHO HabmiojaTh HIPH, 0C00EHNO Y MOMOZHIX.

Urpn y MameHbRNX KyIaBAT GoJlee mpOCTHE M 3aKRIOYAOTCA B TOM, 9TO
OH¥ KIAAYT ro0BY Ha e APYI APYry, TPYTCA WieaMd M TOJ0BAMH, BCTAB
OIHH IIPOTRR JAPYroro, HPYLAT TOJIOHAMH, NBITAHCH CJETKA YXBATHTE OJIHH
zpyroro. C BospacToM Mrpu veaomumiored. Hynanara yiKe masuHaioT Gerats
ApYT 3a Apyrom, XBaTaTs 3y(amM# 38 3aMACTEEe H CKAKATEIBHHIN CYCTAB, HARAIOT
Ha 3aMACTHe M NeNaloT HeDonbiine CTOMKA.

logeoBmrE m ¢rapme, Kak ¥ B3pocible, OPA Hrpax (eraloT ApPyr 3a APYTOM,
XBaTamwT SyﬁﬂMﬂ 34 3aOAaAcThe H CR&KHTBJIBHHE[ ¢ycTan, IIajgaldT Ha 3a0ACThe,
XBAaTAT 3yfaME 33 mMelo, XONKY, CTapaAchk NOBANNTE OAHN APYTorc, IPH 2TOM
CJIeTHA JHralorcd, HHOI'Da B3BRHITHEBAKT, [elIa0T [NOYTH BEPTUHKAJIbABIE «CBEYH».

Ilps HeJOBOJILCTRe KYJIAH RAKIAJHIBACT YIIH, YaCTO-YaCcTO MAINOT XBOCTOM,
saMaXHBaeTcA HOrOH, MHOrja c¢ylerka yaaput mim yxkycur. Ecnw ma Kynama
HafajaeT Gonee CHIBHLIR OPOTHBHHK, TO OH CTApagTCH O Hero yﬁema’rh,
KOTJla 3e TOT HacTHraer ero, ObpeT aagAEMM Horamu. Bo Bpema mpecaemo-
BaHUH KVJaHBI BpeMdA OT BPBMBHE B2BHU3THBAIOT. I’IHOI‘,[I,& np#E HalageHHH
OJHOTO KYJIAaHA HA JPYToro eme Kakoil-HmOyIb KyJaH, a Te I EBa cpaay
sammmaioT npecaegyemoro. Onm Geryr smepel HAuaj(QIOMETO, 3ar0pParkKHBAfA
cofioi #epTBY M He TaRasg KYcaTh ee, MAIMYT IOJIOBOI B CTOPORY TpeclejoRa-
Tesst, OLIOT 3aRHAME HOTaMH. JacTo TaK Hes1a10T MOTOTHE CAMIL, KOIA CTa P
caMell TOHHeT KBI{}'}O'HHGYILB CAMEY MIIW NpYyras caMya, APYXHABmMan ¢ npecue-
gyemoit., Taxmum e o6pasoM MOCTYNAOT, KOTHA CTAPHN CaMell IDHI3ET MOJIO-
Foro.

Hpae y Bcex KynaHOB pasumii, opum jo6poHpaBEHe, CHOKOIHEE W Pejiko,
KOTAa HamafaiT Ha koro-mmbyps. [Ipyrme 3nme, arpeccuBHLle, UACTO Je-
pytca H KycawTcH.

H amomsaM KynaHe Takwe OTHocHTCA mo-pasdsomy. OfHu og9enp OT3LIBIMBLI
Ha JIACKY, AOBOPYMBLI, He TPOTAIOT YeAOBEKA AarKe B TOM CJIy9ae, eclu OH
B HX OPACYTCTHAHM IHTAETCA KOTPOHYTheA Fo Kyiamenka. lpyrme amodubie,
OCTOPOAHBIE, CAMH K YeJIOBEKY He NOOXOIHAT, a CTOAT HYeJIOBERY HONBITATHCH
TPOHYTEL KyJaHeBKa, TO OCKAJIHB NACTh OPOCAIOTCA Ha HETO.

Mononue kynans B ¢Tafe XONAT NONTO 24 MaTepaMu, [ofopajniil wynanenor
TIpoloT}saeT XOAATh 3a MATepPhlo M TOTAa, KOT[a y Hee MOABUTCH MAJCHLKEHE
KYJaHeHOK. 3a HEKOTOpHMHA, Haulolee JODPHIMH MaTePAME XONAT KYJIaHATS
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Jo 2-x jetsero pospacta. Tabym Kar 65l COCTOMT M3 MANGESKNX (CeMeity,
41eHH KOTOPHX Npd macTsfe, OPH OTAHXEe H OPH Nepexofax AepsHATCH PAAOM
ApPYT ¢ ApYroM.

HaM me mprxonuimock 3amesath, uTobsl B TabyHe v Kynanos LT «CTOPOM».
O6s14BE0 KynaHH NACYTCH BCe, Bpems OT BpeMeHH BIJIAABBAf#CH BAAAbL H CTOHT
OftHOMY 4T0-1n00 3aMeTHTH KaK MOMEHTAJIBHO HACTOPAKIBAKOTCA BCE YRAROTHLE,
XOTA 1 He OBI0 CANMHO KakuX-Ta6o npegocreperawnmux 2nykos: Het y Ryna-
HOB «CTOpO#eil« M BO BpeMd OT[uXa. HaM uwacTo mwpExopmiock BAETh, Kak
Bce ONEOBpeMeHHO JIe)HAT, B TOM €Mcjie W CAMeN-BOMMAK, KOTOPHME JIOMRHTCH
obprauo B 50—200 M or TaGysa. Ecow ofwe v3 RyjaHOB 3ameTHT uTo-HHOYOB
TORO2PHUTEIILHOS, TO BCRAKHBART X TYT ;Ke MOXEEMAIoTesa ocranensie, OBGLHmIO-
BeHHO JIOKATCA KyI/aHHl He BCe Cpaly, A ¢ HHTEPBAIOM B HECKOJABKO MEHYT
¥ IOKa OJ{HY NACYTCA HIH OTHHXAT CTOA, IPYrue yxe fexar, MHoraa xynanss
He}KAT COBEPMICHHO PACHJACTABIOACE MO 30GMIC, BHTAHYR HOTH, NOJIOMKEB
TONOBY Ha 3eMJII0 I BAKPHB riasa. JIe:KKa KyJaHOR HPOJAOIKAETCH OT HECKOIIb-
xux MuryT go 1,5—2 gacon.

JlomaTen Kyaaus: TaM, TAe UacyTes, He HOECOTABIHBAA MeCTO JiH JIerKKH.
Ecainr ecTs pAsoM rosniii TaxHEp MM DRIIEHOQ MECTO, HPEAIOYRTAIOT JIeUb TaM.
YacTo mepel TeM, KaK yie4bed, #MBOTHbE CHAYAIA NMOBAJAKTCA B THIM,
Wrorsa ygapaMm KONKT KYJaHE pasGHBAIOT KOPKY IOYBH M TAKEM o0pasom
HOATOTABMHBAIT cebe MUNeBYIO BaHHY. B HeKOTOpHIX MeeTax y KYJIaHOB ecTh
m3a00JICHHBE IAOMALKY ¢ NBIIBK, HPOXOEA TOGIHROCTH OT KOTOPHIX, OHH
ofA3aTeNLH0 DOJXOXAT MOBATATECA HA HUX,

3uMoll KYIAHL TaKiKe BANATCA, GCHM HAXOMAT DCCCHERMHYID IUIOMANRY.
Ocebenno oXoTHO KynaHR BAJAIOTCH PaEEed BecHoH ¢ HOABNeHHEM ITPOTAIMH,
OYHILAACE OT HACEKOMBIX,

Manenbrue KyIaHATA eule UNOX0 YMEIOT JIOMKATERCH, JNOIro Ipucnocaljm-
BRIOTCHA, NLITAfAChL 7¢9b, Pe3KO NafaoT Ha GOK, He YCHOB EHOTA NOJKOTHYTD
HaKY0-Hu0yIEb DepefHIOWD HOTY, a CTAPARCh MOBAJATBCH CMETIHO TMOAHMAKT
HOTHM, HO eOle He MOTYT HepeBalrpaThesl ¢ OoRy Ha OOK.

JuMoR KyJaHR JOMKATCsl MPAMO HA CUEr, HO ecHE ecTh mobiamaoctm Bec-
CHEKHAH IJIOMAZKA, UPERIOMHTAIT JIe4b TAM.

HYacro war sumoli, T8K B JIETOM KYJAHL JIcHAT TO HA OZHOM, TO Ha [PYIroM
Gory. [na mysmero 0630pa MECTHOCTH KYNAHH JI0fKaTCA OONYHO HA HEKOTOPOM
paccTOABEH Opyr of Apyra, HHOIda HEeCKONBKO TOJNOB PANOM, HO EEXOIJA He
nesaT Bee ckyweAHo. Hymanara ofsMBO merkaT Bosie cBOMX MaTrepeil, a eclll
Te NACyTcH, T0 HeBIAJCKe OT HUX, a Huorfa pajom Apyr ¢ apyrom. [Ipm-
Xoaunoce HaOMIOEATh, KOUMa B cHIBHHIH BeTCP CAMKA JieiKalla cO CTOPOHHL
BeTpa, aropaskmpag cofoil KyJAaHGHKA.

Ham npuxomunmocs oTMeHATB, uTO BHERAaNHO HAIYTaHHKC KyJanel Oeryr
BecopsApounoll ryppboit mpotms mam Gowom K Berpy. Orlesxas EemHoro,
OCTAHNABINBAIOTEA R CMOTPHT, GTﬂPaﬂ'Cb y‘clﬂ'&']'b, grH e nx chyraﬂo'

Rax scagmil murnii 38eph, Kysad GeraeT pellko, TOMBKO PR IPeciIefOBANMH,
arpax, menyre mw 1.1, OOWTHO KyJaHE Hepe/BUralTcH maroM. llpm mepe-
XOflaX RA Jalibiee pACCTOHHHEE, OHM HAYT BCelfa TYCBKOM, DICPERHM CTapas
CaMKa, KYJaHATA ANYT C3a/1 CBONX MaTepeil, a c3aj(H Ha HEKOTOPOM PaccTOAHNY
OT cTafla WI3T 3aMLIKAIONIEE caMel-BOMAK, HHOrJA Ko OH HUAeT HOCKOJIBKO
noofas, cbory,

Hpr pepexogax KyNaHH CTAPAKTCA HCOOAR3OBATH NONYTHHE CAHTAYBE
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TPpOLBL U TpOezHNe JAOPOru. ]'Ipﬂ HeJalIeHHX Ilepex(}ﬂ;ax KYJaHATa WHOTE&
uayr cbory MaTeps I maxke 3aberaioT BIepell Hee.

Hynaam ocroposkHm, cMest u oueHb J0GONHTHBL, 3aBHEA $TO-HUBYIE
He3HAROMO2 WM NpeMeibKHYBINCe, YTO OHHE He YOnelH PacCcMOTpeTh, KVJIAHHIL,
CTONLOEBIONCE, HEKOTOPOE BPEMA CMOTPAT B CTOPOHY HEHM3BECTHOTO MpejiMery,
a 3aTeM 063331‘931:{[0 Gery’r K HeMy, HBpeMdA OT BpeMedy OCTAHABJHEBAACDH
H BITIAALBAACL, ¢TapaioTesl 3abesHaTh ¢ HOXBETPEeHHOH ¢Toponml. B ostoM
ciydae BHepegd o0muHO GerRMT X0JN0CTAH WM elNe He omepelnBuiasdcia caMKa
M caMell, 8 CAMKH ¢ MAJMDaMM, KAk 60Jice OCTOPOIKHEE, OCTAIOTCH C3a/lH.

Har mm BaGmogann, KyJaHn nojHAMAACH Ha 6yrop, U3 npefocToPosKHOCTH,
IIOYTH BCCTA BRICKARHEBAKT PhICHH), r30eRaB Hamepx, OHN OCTAHABIIHUBAKTOH
H OCMATPHBAIOTCA MO CTOPOHAM,

3. OPTAHHBI Y¥YBCTB, HOCBAJIKH

Y xynaHoB ouYeRb XOpOMO DaseUTH 3peHHe, cayX w obomaune. IlopoiTi
K KYJaHy He3aMeveHHHM 6nuze deM Ha 1—1,D ®M BpAf-an Bo3Mosxno. Casimat
KYJIaHbl NMPEBOCKOHO, 3BYR JETAUISro caMoJieTa NN KPUK APYrord HHBOT-
HOTO BCEerNa CIBMAT pPaHLIne 90TOBEKa, Hp.ﬂ“‘l@M, QUeHER XOpOmO YJaBIHBaET
HaOpaBjleHOe 3BYKA.

Hynan «ymuoe» m coofpasnrennnoe :npoTHoe. Hanpumep, crapaa camia,
no Eamuke +«Hatera», ogmasgIs momaja HOTOH B KAUKAH, TOCTARNEHILIL
Ha cycnnka-nedanura. Owa ymaa w3 tayda nacmeroca B 6 M or yeamsfist
3aMOBOJHEKA M IOPUIIAa OfHA Ha ycamwby, THe yIeIjiack BORNE HKOHIOIHY,
T7ie ¢ Hee u 01 onAT Rauran. CaMen, o wanuke ¢Toaboas, saxoga aa yeansby
SalloBeTHWHKA, HAYYWJIICH OTHEPhIBAThH Ble BepPTYIIKN, BAIBHHKH Ha HAIMTHKax
B CHEMATH BHCEBINHO 3aMKW. JTOT caMen 4acTo HamajaeT ma Jomaged. Horpa,
OYTOHHH OT JIU]]IHJIB.'E[, ero HAYHHAWT GHTI: KHYTOM, OH XBaTacT 3}’68.1\«[[‘1 38 KHYT
B BHpmBact ero ma pyx. IlomoGuuix MpEMEPOB MO;KHO TPHBECTH MHOTO.

HKyaax xopomo masaeT no KpyTeiM ckionaM u npuraer. Tax, ma ccrpose
KYJAaHE JIeTKO CHYCKAKTCA U TOARMAITCA N0 KPYTOMY I0KHOMY O0pPBIBHCTOMY
Gepery BricoTolt oxono 50 M. Vianoch BANeTH, xax caMua 0e3 paafera mepe-
NpPHIEYIa KaHaBy muprHoii 2 M 40 M, a KaHaBY B 1 M MMpPIHO# mepemarayna.

Hynamu xopomo nmiaeaT. B mepBril rofl cBoero mpebHIBABWSA HA OCTPORE
caMxa no Kamuxe «Poaay, mo-BATAMOMY, IHITANACH YATH ¢ OCTPOBA; OHA YILILIIA
B OTKPEITOR MOP@ NPUMEPHO Ha 1 KM, a 3aTeM NPONNELIIA HEMHOTO Ia PAJLICTERD
Gepery m BepHyIach Basap.

HIJHH KyJ/JaHa HanOMHHAeT HPHK 0CJ8, HO IBYKH Domee Tiyxme, cuunke,
coCTOAMMe KAK Onl M3 XPEINOro poxa M fonee TPOMKOTO BEII0Xa B BHJS
OTPHBHCTHIX 3BYHOB WIO-y, HII-y . . . 6e3 3aKmMOUNTENBHOTO OCTMHOTO Desa.
HpuuaT KysnavE NORBONBHO penke. HpPAKR y HUX OOBYHO CHYMAHT NpPHABIBOM.
HpmamT oTcTaBmmii KylaneHOK, 30BYIDME MATh, KPEIHT cAMKa, KOrjla y Hee
orfepyr kynaHeHrka. Horma y caMKH (Jl0XHeT KYJNaHeHOK, OHA 2—3 IHA
Geraer, mmeT ero A Bee Bpema kpuupT, CaMen KpAYRT, AOK3HEBad TabyH.
anTO HpPpHYHAT camel B NepHOA roHa, K camke B Teure caMernr OemuT ¢ KPHKOM,
3aP8B WD 3TOM TONOBY ® OTCTaRMB XBoCT. C KpEKoM camen fHpocaerca ®a
caMOa-CONePENKA WIHE HanaZaeT Ha HeYroAmEylo emy caMxy. Hynmammw, xak
¥ JOINafH, XpamAT ¥ QRpPRAKT,

Yacro Ha macTGmmax wynaHor ofpasyiores Gonbinme cKOIJIEHWMA Kana,
xak OH «oOmecrpennnle yOopHEHer. X MOMHO BUAETE HA MecTax NOCTOAKHOTO
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oTAHXa KyaamoB. HymaHsl, TpoXofid MWMO CKOMIEHHH KauIa, WOYTE BCETHAA
BCTPaKHSAITCS 8Hech ke, Momxno Ba6moaarh, Kak caMel, YBUJIEB Kall KyJaHa
HM7H JOmMAJM, IOHIOXAeT eT0 M 3Jech e octaBET cpoi wan, llommmumomy,
caMell CTABHT METKH, KaK 9T0 JEAKT EPYIAe MuBoTERe (Ixelipanm, kabapra,
BonKMA, cobakm i 7.7.), CaMOel ropazo uanie HCOPayKHAIOTCH, YeM CAMKM,

¥l

' 4 OTHONEHUE K APYTUM JKMBOTHHM

K ZpPyrum JHHBOTHBIX HKYJIaHE OTHOCHATCH Soapmel YacTHIO MHPOJHOﬁHBO.
Ha ocTpoBe Kymamsl 4acTo TACYTCA COBCEM PAAOM ¢ JIOMAJLMHE, DPOTATHM
cKoTOM, ielpanamm w cadrakamu. Opmaxo, ObL cywail, KOTJa KYJAHSI,
OKPY!KUB KOJbIOM CAMKY cailraka, NPWINCADIYIO HA BoEonoi, ybBumm ee.
He mofiar kynatu oBen ¥ 9acTo HA HUX Hamamait. YBumeB colawy, HymaHmR
GPOCBI{)TGH HYCATh H fuTh ee, HO B TO e BpeMA DPAXOARI0CE BHIETH, KOTIA
KYJAHH DACANCH COBCeM PAXOM ¢ MBVMA NICHATAME, KOTODHE JafANE HA Kyja-
HOB, HO Te He oﬁpama.ﬂu HA HUX HHKAKOTO BHHMaHHA.

Cameny wynana «Tionknans MOCTOAHHO HADajfaeT Ha JIOWamell, CHIBHO
TpH3eT HX B OFHOTO Tofgopanory sepefeuxa yOmn. Pazoamennwfi Kynan
0YeHb CBHMDEH H OoOaceH, Y;l,apou HOI'M OH npoﬁnﬁae'.r CAHTUMETPOBYIQ JHOCHY.
T'nasa y Hero manmeaTcA KPOBLIO M B TaKoH MOMEHT OH IepecTaeT HoATbCA
YelloBeKAa. HPH HAlAJeHAA KYJIaH DYCKaeT B XoJ 3agHdge H lepefHuve HOTH
u 3yOu. COnm sHepTRy ¢ HMOT, OR TOMYeT ee NepeIHBEMH HOTAMH ¥ pRet aybaMa.

B To e Bpema Hpyroi camen «BaIxpi3« HaxoguTed B XOPOIMHUX OTHOIIGHAAX .
¢ mepefimom «HerpeGom». Wx TaGyHW wacTo NACYTCH COBEPHMIEHHO DPAJOM,
8 ORHAK/IH IPHMAOCE BHACTH KaK caMen kynaH «Bagxus» noomen k kepebny,
OHH OGHIOXEJIEIGB, B3pM3TrARaf MOTOHAJUE IpyTr Ha gpyra HOT'aMH, 3aTeM caMel-
KyJIaH MOTIOKIJ IOJIOBY Ha KPYR skepela, KOTOPHE CKOCHE riaza malmogan
3a BEAM. YyTh mocTosie TakEM 0GpasoM, OHM MUDPHO PA3OMIIUCH.

Hecronbko croprsatca Kynaue BepbmiogoB. Bo Bpems nonxopMem MK
BOZONOs, KVIAHH YXOKAT, YCTYNAA MECTO BepOiaiofNaM, HO IPYTUX JKABOTHRIX
Bcerga OTIOHAOT,

B sanoBegnuke KyJsiaBe Huworo Be GoArtcAa. Hanpmmep, Ipm DofBjIeEnR
CaMOJIeTA BCE JKWBOTHHe OpOCAJIHCH BPACCHNHYIO, 4 KYJaHH, orfexar ne-
MHOTrO, OCTAHABARBApTeA B cMoTpaT. Camen «Tionenas» MONXONAT K CAMOJIeTY
BILTOTHYH), Uﬁﬂl{)XHBaBT era, mnocjie 4ero niuer OﬁpaTHﬂ K Tﬂ.6'}_THY.

Ecth y KYNaHOB nOCTOAHEHNE CUYTHHKEA, Tak, BecHOH BO3Xe nacymHEXcA
KYNAHOB CHETJA MOREC BAKETH OONBUING CTAHKM CKROPIOR, HENTHIX U Gombix
TPACOTY30K, mnepeGerawmmx B noMerax pacexomex. [ltunmm Gyxpamsmo
CHYIOT BO3JIe KOIKIT W MODE KYJNAHOB, HO Te He cOpaial0T HA HUX BEUMAHUSL.
TonbKo E3pelKa KYJaHeHOK Mrpas nolekuT 3a OTHUKOH, SUMON B KONAHKAX
KYJIaHOB KOPMATCH POTATHE ¥KABODOHKHA. B mepuon JIMELKA HA COWAY KYJTAaHOB
%acTO CANATCA TAJTKM W BHAePTEBAIOT ANA CBOUX THe3] Bojoc. Tompko oueHs
HB30§IJTI’IB}’I:0 raliny Ky./daH H3peiKa COyrdeT, MaxXHys roJosoil,

dasuna Gerymero caliraka, [pKeiipana AN APYroe Tase AOMAMIHEe SKUDOTHOS,
KYJaRs HacTOPAsKUBAWTCA W DOTyT B Ty CTOPOHY BHACHHTH B 4eM Jelo.
YacTo, YCNLIXaB KpUK KYJHKA-COPOKHM, BOPOHH MJN YailkM, TPeBOKHBIL
CBECT CYCJHER, KYJaBel pepectaidT HacTHC: W HacTOPaKABRIOTCH, B T¥YMaHm
Kynanu 607e¢ OCTOPO:;KHE, 4aCTO CMOTPAT IO CTOPOHAM M INYIAKTCHA NPH
MaJjeHdImemM mopoxe, IMyMe WA KBHMMEHUN HeW3IBECTHOT'O npelMeTa.
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B. . Paweg: Cyroqnnil il KyJTanos, Eqguus hemionus anager.

£

B B .
g2V

Pue. 1. Hyaasu cyeeKOM HAYT HA BOLODOL; BUEPCAH CTAPasd Camia, COMel et Coury.
Goro: B, AL Pawer, ocrpon Bapea-Reawyee, 1959 1.

Fig. 1. Onagers go i Indian file to & watering-place; ahead an old mare, the leading-stallion
goes aside. Photo: V. A. Rashek, Barsa-Kelmes Island, 1959,

Pue. 2. Kyaama raaonoy enyckaotea ¢ KpyToro apa ma sojonoi K sopio,. Moto: B AL
Pamer, ocrpop Lapea-Reasyiee, 1959 1.

Fig. 2. Onagers gallop to Aral Sea Coast for watering. Photo: V. A. Rashek, Barsa-Kelmes
Teland, 1954,



B. A, Pawer: Cyromuni mmmn Kyaanon. HMguus hemionus onager.

Pue. 3. Bogonoit wyaanon us ymopa. @oro: B. A, Pauwex, octpos Bapea-Keasmec, 1959 1.
Fig. 3. Onagers drinking from Aral Sea, Photo: V. A. Rashek, Barsa-Kelmes Tsland, 1959,



Rudolf Sramok-Hudek a kol

LUPENONOZCI — BRANCHIOFPODA
(Faune CHBBR av. 16)

1982 — 472 str. — 154 obr, — 2 p#il. -— v Seakém jazyos; ruské a ndmeoké resums - vaz.
51,— Kéa

afie pFinddi pfehled nejnovdjiich poznatkd o t#Hd5 lupenonohfch korysh (Brenchio-

poda), do které nélezejl 4 F4dy: Zdbronotky (Anostraca), listonoiky (Notostraca), fkeblovky
Caonchostraca} & perloodhy (Cladocera). Prvni iii fddy patil k nejzajimavéjiim Zivodichim
padich jarnich tinsk a periodickych vod, dtvrty #4d — perlootky — Zije ve velikém mnoZstvi
v rybnicich, jezerech a jinych stojatyeh vodéch & jsou velmi dile3itou potravou nafich ryb.
Vieobecnd édst pojedndvé o morfologii, anatomii, bionomii a rozaffeni lupenonosci.. Spe-
cidln{ d4st zahrmuje popisy viech stfedoevropskych lupenonoZell o pojedndva o jejich variabilits,
bionomii, rozéifeni, vyskytu v USSR a jejich praktickém vyznamu. Viéechny druby jsou v knize
vystifné znizomény na muo#stvi obrézicd, » to podle pavodniho materidlu z raznych t4sti CSSR.
Kriha jo doplnéna nékolika mikrofotograbiemi hlavaich typi lupenonolen a jejich spoledenstav.

Josef M. Btundk
ENTOMOPAUNA VOJTRESKQVEHO POLE NA KARLSTEJNSBKU

Rozpravy CSAV — fada matematickych & pHrodnich v8d -~ rod. 72 — sed, 9.1962 — 78 str. —
15 grafit — v feském jazyce; ndmecké resumd — broZ. — 9,30 Kdéa

Zemédélskd prdce potfebuje rozbory fauny kulturnich plodin, podévajiei prehled o kvalité
i kvantitd hmyzu v nadich podminkéch. Podle vztahil entomofauny na jednotliv§ch plodinéch,
miifems sprivnd usmérnit boj proti skiideiun a tak ee nepiimo podilet na zvysovini hektarovyeh
vynost. Jednou z plodin velkého hospodéfského vyznamu je pravé vojtéska, jejiz kultufe je
vonovéns tato studie. Stanovisté, kde byl vyzkum provédén, patfl mezi nejteplejsi Seské lo-
kality (Bohemia centr.) 8 vépencovym geologickym podkladem s sv{m charakterem patii meni
xerotermni oblasti. Flora i fauna Karlitejnsks je po strance kvahtativod i kvantitativnd pomérné
bohaté, piimo tu navazgvala na typickou lesostep, &imz byle znedénd ovlivnéne. Vyzkum byl
provédén v letech 1053 ad 1953 a udivine smykaci metody.

NAKLADATELSTV] CESKOSLOVENSKE AKADEMIE VED
Yodidkova 40, Praha | - Nové Méato

VESTNIK CESKOSLOVENSKE SPOLECNOSTI ZOOLOGICKE
rotnik XXVII

Vyddvd Cs. zoologicks spoletnost v Naklsdatelstvi CSAV, Vodidkova 40, Praha 1 - Nové Mésto
dod. pd. 1. Twekme Knihtisk n. p., zdvod 4, Proha 10 - Vriovice, Samova 12, dod. pd. 101.

Rozéifuje; Poétovai novinové sluiba, Objedrduvky a pfedplutné: PNS . Gstfedni expedice tisku,
administrace odborného tisku Jindiisslcd 14, Praha 1. Lze také ubjednat o ka#dé podty nebo
dorudovatele,

Cena jedncho vytiska 8 Kés, v piedplacent (4 disla roéné) 32 KHés, § 4.~—,—, £ 1,8,8.
Toto ¢islo vyilo v lednu 1964,
A-20%41012

@ Nakladstelstvi Ceskoslovenské akademie véd 1963



FAUNA CSSR

obsshuje popis veskers fauny Cleakoslovenské socialistické republiky. Kad§ svezok uvadi
strudnou charakierisbika eledi, druhi, vmtini stavby, morfologi, zemépiené roghifeni, historioky
ptahled, fylogenezi, hospoddieky viznam, klid k uidovéni apod. Ze svazkd, Lkteré méme dowad
oa sklads, avédime:

8v.3 — Viadimir Balthasar: ZLATENKY — CHRYSIDOIDEA 1

19564 — 272 str. — 99 obr. — v deském jazyce, ruské s némecké résumé —
broi. — 18,— Kia

sv.4 — Eml Jagemann: KOVARIEOVITI — ELATERIDAE

J 195656 — 302 str. — 78 obr. -— v deakém jazyee, ruské a némecké résumé — vhg, —
' 23,50 Kéa

ev.5 —Leo Heyrovaky: TESARIKOVITI — CERAMBYCIDAE

19556 — 848 str. — 47 obr. — v deskémn jazyce, ruské 8 ndmeoké résumé — vis,
— 25,60 Kts

sv. 7 — Vladimir Bilhavy: SEKACI — OPILIONIDEA

1966 — 272 atr. — 420 obr, — v deském jazyce, ruské a ndmecké résumé — vie,
— 34,30 Kés

' sv. 8 — Vladimir Balthasar: BROUCI LISTOROZI — LAMELLICORNIA I

- 1956 — 286 str. — 143 obr. — v eském jazyce, ruské a ndmeocké résumé — vas
— 83,60 Kas

sv. 9 —Karel Vondrid$ek: MERY — PSYLLOIDEA ’
19567 — 430 str. — 205 obr. — v Geském jazyce, ruské a sngheké résumé — vie,
— 64, Kia

8v, 10 — Bohumir Rosiek § : BLECHY — APHANIPTERA

1957 -— 440 str. — 129 obre. — IV pi#il. — 10 tab. — v Beském jazyos, ruské a né=
mecké résumé — vaz. — 48,50 Kia

- i +

sv. 12 — Ale Smetana: DRABCIKOVIT] — STAPHYLINIDAE I ’
1068 — 436 str. — 324 obr. — v deském )azyce, ruské s némecké résumé — vize
— 52,— K&
sv. 14 E)Zdnnék Frankenberger: STEJNONOZCI SUCHOZEMSTI — ONISCO-
A

1959 — 214 str. — 22 obr. — 2 pi{l. v Geském jazyce, ruské a ndmecké résumé —
viz, — 25,80 Kés
8v. 16 — Emanual Bartos: VIRNICI - ROTATORIA

1958 — 912 str, 162 abr, — v Geském jazyce, ruské a némecké résumé, vhz.
— 98,— Kéa
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