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Abstract: The authors studied 979 oribatid mites from 278 nests of small mammals from
the Western Carpathians. The data on the oecurrenee of 83 specics (4 of them are fiest records
from Czeechnslovakia) in nests from varions biotopes are summarized in tables. Cenological
results coneerning the group Oribatei on the whole are presented in the terms of frequeney,
number of repgistered species and ddensity aceording to biotopes, loeation of nests and seasonas.
Beasonal changes in the oeeurrence of oribatid mites in nests are compared with the resulta of
other studies of the nest fauna and the reasons of seasonal changes are briefly discussed.

The present report deals with partial results of a complex research of
parasites of small mammals and inhabitants of their nests carried out in the
Western Carpathians by the workers of the Institute of Parasitology, Czecho-
slovak Academy of Sciences, Praha, and Department of Systematic and
Ecological Zoology, Comenius University, Bratislava, in cooperation with
the Zoological Tnstitute, USSR Academy of Sciences, Leningrad. It follows
the papers by Mreiak, Daniel and Rosieky {1968), Daniel and Holu-
bickovd (1972) and Ryba, Rosicky, Daniel and Mreiak (1975) dealing
with parasitic arthropods from the same nests as those examined in our
study.

The oribatid mites are abundant in the upper layvers of soil, litter, moss,
lichens, rotten log ete. where they constitute, together with Collembola, the
most numerous component of the mesofauna. Many species of oribatid mites
have been reported from the nests of mammals and birds since the very
beginning of the study of this group (see Dubinina et al., 1966 and Ciki-
levskaja. 1972). With regard to their total density, thev represent one of
the leading animal groups present in the nests of small mammalg (Mreiak,
Daniel, Rosicky, 19686: Dubinina et al., 1966; Vysockaja, 1967; Ciki-
levskaja, 1968; Kramdrovd, Mreiak, 1873). However, they have been
relatively little studied in the nests compared to other abundant representa-
tives of the nest fauna, since they have, except for Oribella pectinata Michael,
no special relation to the nests, Comprehensive papers devoted to oribatid
mites inhabiting nests of small mammals were published by Vysockaja and
Bulanova-Zachvatkina (1960) from Leningrad region, U.S 8.R., Ciki-
levskaja (1966, 1972) from Bielorussian Woodland, U.S.8.R. and Dubi-
nina et al. (1966) from Bulgaria. In Czechoslovakia, a list of oribatid mites
from nests of moles was published by Storkan as early as in 1923, but more
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Fig. 1. Map of localities: 1 — Dynéak, 2-— Krivy Grin, 3 — Kyéerka, 4 — Makytka, 5 — Babska,
6 — VI udoli, 7 — Rybjanka, 8 — Razula, 9 — Ostrizna, 10 — Malé Karloviee, 11 — Velké
Karlovice, 12 — Karolinka, 13 — Blahovska, 14 -— Stanoviee, 16 — Novy Hrozenkov, 16 — Ha-
lenkov, 17 — Cerfianska Kyéera, 18 — Vranéa 1, 19 — Vranda 11, 20 — Hovézi,

detailed data on the oribatid mites from nests of mammals based on a larger
material from our country have been lacking as yet.

MATERIAL AND METHODS

Field works were performed in the upper reaches of the Vsetinskd Beéva river and its tribu-
taries in the years 1959—1960. The territory investigated is situated in the region of a transitive
Central-European climate and is characterized by a relatively moderate winter and summer and
rather high mean annual precipitations (900—1000 mm). The nests were collected in the Vsetin-
aké Deéva valley from about 450 m a.s.l. upwards, and higher in the incisions made by the Vse-
tinské Befva river and its tributaries on the slopes of the Vaetinské vrchy and Javorniky
Mountainz up to about 760 m g.5.1. In the past, this region was covered mainly by a beech virgin
forest, which is now almost entirely replaced by sprucs monocultures and spruce-fir foreste with
beeches. The Vsatinskd Beéva valley i3 covered with fields and meadows.

The material originates from 20} loealities (Fig. 1) mostly covered by the forest (e.g. the localitics
Dynédk, Krivy Grih, Kyderka, Makytka, Babska, V1éi adol, Rybjanka, Razula, Ostrizns,
Stanoviee). In addition to these Joealities, the material was eollested also on clearings with & rich
vegetation (lecalities Vranéa, Halenkov, Kyterka), meadows (loealities Halenkov, Karolinka,
Novy Hrozenkov, Hovézi) and fields (localities Halenkov, Karolinka, Velké Karlovies). The
eolleations were performed by the method of Vysockaja (Vysockaja, 1953; Vysockajs,
Daniel, 1973) during five fortnight expeditions in different seasons, A total of 278 nests of the
following rodents end inscctivores were obtained: Clethrionomys glareolus 167 nests (mostly
from the forest), Apodemug flavicollis 23 nosts (mostly from the forest), Microtus arvalis 42 neats
tmeadows and fields), species of the genus Sorer 32 nests (mostly from the forest), Telpa curopaea 7
nests (meadows), Pilymys sublerraneus 4 nests (meadow and clearings), not identified 3 nests,
The nests were oclected directly in the investigated region using standard eelectors with an
cleetric heating plaie (Engelbrecht et al, 1365).

More detailed date on tho geomorphology, elimatic and vegetational eonditions of the region,
individoal looalities and mothods are given in the papers by Mreiak, Daniel, Rosieky (19688)
and Schvarczova (1963).

RESULTS

A total of 979 oribatid mites were collected. This number represents,
according to Mreiak, Daniel, Rosicky (1966), approximately 4%, of all
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Table 1. List of species and their distribution in nests in individual biotopes

{nest numbers as in Table 2)

Number of positive nesta Domi-
Species {number of specimens) nance
Forest Clearing Meadow  Field Total in %
Hypockihonius rufulus 3 (4 -— — 2 {3) - — 5 (7) 0.7
. L. Koch, 1836
Phihiracarus anonymum 14 (1) — - 1 (7 — — 15 (28) 2.7
Grandjean, 1933
Phthiracarus nitenas 4 (4 — — 1 I - - 5 (5) 0.5
(Nicolet, 1855)
Phihiracarus piger 2 (2 - e 1 {1} - - 3 (B 0.3
(Beopoli, 1763)
Phthiracarus sp. 1 (2) - — - - = — 1 ({2) 0.2
Steganacarus herculeanus 1 () — - = - - = - — 0.1
Willmann, 1953
Steganacarus striculus § (12) -— - 2 {7 — — 10 (19) 1.4
{C. L. Koch, 1836)
Euphthiracorus cribrarius 9 (15} 1 () — - — — 10 (16) 1.6
(Beriese, 1904}
Euphthiraearus monodaclylus W () 1 1y — — - — 11 (12) 1.2
{(Willmann, 1919}
Mesotritia piffti 1 {3y - - — - = = 1 (3 0.3
Mirkel, 1964
Nothrus palustris 1 ) — - - - — - 1 (1) 0.1
(. L. Koch, 1839
Nothrus silvestriz & (17) 1 (1) -— - = — 9 (18) 1.8
Nicolet, 1855
Platynothrus peliifer 1 {1 2 (4 1 (I — — 4 (B) 0.6
{C. L. Koeh, 1839)
Nanhermannin elegantula 2 (2) — — - - — - 2 (2 0.2
Berlese, 1918
Nanhermannia nenus - - 1 {1y — - - — 1 (1) 0.1
{Nieolet, 1855)
Hermannia gibba 16 (41) 2 {2y 2 (2 — — 20 (45) 4.6
{C. L. Koch, 1839%)
Damaeus auritus 12 {13y 1 (1) 1 (3) — - 14 (17 1.7
(. L. Koch, 1836
Damaeus crispatus 4 (B) 3 3 — — — — 1 (9 09
{Kulezynski, 1902) _
Damaeus gracilipes 33 (80) 8 (23) 2 (3) — - 43(106) 108
{Kulezynski, 1902)
Dawmaeus anvusivs 4 (5 - — i — = — 4 (5) 0.5
Q. L. Koch, 1841
Domaeus tecticola 1 & 1 m - - = = 2 (3 0.3
Michael, 1888
Relba corynopus 2 ) - - - - = =2 (2 0.2
{Hermann, 1504)
BHetba pscudocorynapus 1 (2 — - = —_ = — 1 (2 0.2
Mirkel et Meyer, 1960
Metabelba pulvercsa 1nm a7 2 {1y 2 (4 - — 16 (31} 3.2
Strenzke, 1953
Cepheous cepheiformis I (2 - —_ = = = = 1 (% 0.2
{Nicolet, 1855)
Cepheus dentalus 2 (2 2 (2 - - - - 4 (4} .4
{Michael, 1888)
Uepheus latus 3 1 a4y - = - - 4 {7) 0.7

C. L. Koch, 1836
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I'able 1 (Continued)

(Coggi, 1900)

Number of positive nests Domi-
Species (number of specimens) naneo
Forest Clearing Meadow  Field Total in 9
Tritegeus bisulcatus 4 4 - - = = = = 4 (4 0.4
Grandjean, 1953
Eremocus hepaticus 1 (y 1 (1 -— = — — 2 (3 0.2
C. L. Koch, 1836
Hefenrefferio gilvipes —_ = 1 {1 - - - - 1 {1 0.1
{C. L. Koch, 1829) ’
Caleremaens monilipes 2 2 - = — = = = ¥ (2 0.2
{Michael, 1882)
Ceratappia bipilis T L {11 Ly 1 (116 (1 1.9
{Hermann, 1804)
Ceratoppia serpilosa 6 (B — - - - - 6 (1 0.9
Willmann, 1938
Ceratoppia quadridentata 1 m 1 1 - — — — 2 (@ 02
{Haller, 1882)
Liucarus coracinus T3 2 (@ 1 {I) - — 10 (34) 3.5
(C. K. Koch, 1841)
Liuearus xylarioe 2 (2 1 1 - - — - 3 h 0.3
(Sehrank, 1803}
Adoristes aralus 12 (59) 2 (3) 2 (4 — — 16 (86) 6.7
{C. L. Koch, 1339}
Xenillus legeoeranus L i) = —E = = — 1 (1) 0.1
(Hermann, 1504)
Carabodes nreclatus 2 (2 — - - = = - 2 (2 0.2
Berlese, 19106
Curgbodes femoralis 2 (4) L (2) I (2) —~ — 4 (8) 0.8
{Nicolet, 1855)
Carabodes labyrinthicus 4 3) - = = = = — 4 (J 0.5
(Michael, 1879)
Carabodes marginatus 3 o) - - — - - = P(4) 0.4
{Michacl, 1884)
Oppia orkata 3 3 oy 1 (1 — — 5 ({8) .5
{Oudemans, 19G0)
Oppia subpectinaloe 711 1 () 1 {2y — — 4 (156} L5
{Oudemans, 1900)
Oppiella nova I () - — = —= == — 1 (1) 0.1
(Oudemans, 1902)
Multioppia glabra TN - - - = = = 7 (0 1.0
{Mihcléig, 1955)
Rhaphigneta numidiana 7T (8 -— — - = — 7 (%) 0.8
Grandjean, 1960
Suctobelba secta I {1} — — = — - — (1) 01
Moritz, 1970
Suctnbelbelle { 1) prelly I i — - - _- — I (B 1
{Mirkel et Mever, 1958)
Allvsuctohelbe grandis 3 44 1 (1) — i == — 4 s 0.5
« (Paoli, 1908)
Tectocepheus velotus 1 (n - - - - - - 1 (N 0.1
{Michael, 1850}
Oribella pectinata $4 (8) — = 2 (8 1 (44 7 (65) 6.6
(Michacl, 1885)
Oribatella herlese 1 2) - - - e — 1 (2) 0.2
{Michael, 1898)
Oribatelle ornaia 1 (] — — — — —  — 1 0.1
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Table 1 (Continned)

Number of positive nests Dami-
Species (number of specimens) nanee
Forest Clearing Meadow  Field Totat in %,
Ophidiofrichus connexus 2 (2 = s - — - 2 ([ .2
(Berlese, 1904}
Arhipteriv coleaptrata 22 4 (&) 4 5y — = 10 (13) 1.3
{Linnaeus, 1748)
Parachipteria punclata 2 (1) 1 1y 1 (1 1 {1} 12 014 1.4
{Nicalet, 18565)
Eupelops acromios 4 4) - — - e I G ) 0.4
(Hermann, 1804)
Hupelops hirtus 2 3 - = - = = — 2 (3} .3
(Berlese, 1918)
Eupelops oceultus — - - - 1 2y — — 1 (2 0.2
(. L. Kosh, 1836}
Eupelops torulosus 2 — = — = -~ 2 () 0.2
{C. L. Koch, 183%)
Peloptulus phaenotus - = = — 1 () = = 1 (1} 0.1
{C. L. Koch, 1841)
Oribatule tibialis 1 3 - - 1 {4 - - 2 (5 0.5
{Nicolet, 1855)
Scheloribates lnevigatus — - - — 3 ) 1 5 4 (1) 1.1
(C. L. Koch, 1838)
Schelortbates sp. 2 (2y 1 (2) - e I 0.4
Hemileius initialis — - — e — 1 (1 I (1) 0.1
{Berlase, 1908)
Lichstaidia similis - — =~ 4 {18) 8 (® 7 (27) 28
{Michael, 1888)
Ceratozetes gracilis 4 (4 1 3D 1 1y 1 Iy 7 (9 0.9
{Michael, 1884)
Ceratozetes mediocris - = = = 3 (% 2 (8 & (14 1.4
Berlese, 1908
Ceratozetes sellnicki — S — —- 2 (5 - — 2 (& 0.5
Rajsks, 1958
Trichoribaies trimaculatus 1 1) - — = - = — 1 () 0.1
(C. L. Koch, 1836)
Sphaerozetes piriformis - = = o 1 - - 1 (1) 0.1
{Nieolet, 1855)
Fuscozetes seiosus 12 (18y 2 (3 2 {2y 1 (1) 17 (24 2.5
{C. L. Koeh, 1839)
Edwardzetes edwardsi 1 () 1 ¢ 1 () — — 3 (4) (4
{Nicolet, 1855)
Melanozetes mollivomus B (6) — - - - - — & (&) 0.6
{C. L. Koch, 1839)
Chamobates borealis 4 (8) 1 (1) 2 2y — ~— T (1) 1.1
{Trigardh, 1902)
Chamobates spinosus 1 (1 1 (1) — — - — 2 (1 0.2
Bellniek, 1928
Chamobates fricuspidatus 18 36y 4 (1) 1 (2) — — 24 (49 5.0
Willrpann, 1853
Chamobates voiglei i (B - — = - — —_ 5 (5) 0.5
{Oudemans, 1902}
Globozetes longipilus - = 1 (1) = -~ = = 1 (I 0.1
Sellnick, 1028
Acrogalumna longipluma 9 (200 1 (1} — — - — 10 {21) 2.1

{Berlese, 1904)

245



Table 1 {Continued)

Number of positive nests Domi-
Species {number of specimens) naunce
Forest  Clearing Meadow  Field Total in %
Mycobates parmeliae 1 Iy - - - - - — 1 {D 0.1
{Michael, 1884}
Punctoribates purctum - - — = 1 % 3 4 4+ N 0.7
{C. L. Koch, 1839)
Nymphs (undetermined) 2L (81 4 {(14) 3 ({I1) — — 38 (106) 10.8
Total 95 {664) 12 (113) 11(125) 6 (77) 124 (979} 100

invertebrates found in these nests. The adult specimens numbered 873
(89.29, of oribatid mites) and belonged to 83 species (Table 1). Four of them,
Steganacarus herculeanus, Suctobelbelln (1) prelli, Rhaphigneta numidiarna and
Ceratozetes sellnicki were found for the first time on the territory of Czecho-
slovakia. (Some other species have already been reported in hitherto un-
published papers by Kunst and his pupils.)

Since our material is rich in species, the individual species reach usually
only low density (mean number of specimens per nest) and their dominance
is only feebly differentiated, we do not mention the names of species in the
further text and give only general data concerning the whole group of Oribatei.
If not otherwise stated, the numerical data concern all nests found in the
respective set of nests.

Character of nest inhabitation

The nests were relatively feebly inhabited by oribatid mites, the average
number being 3.5 specimens per nest. Only 44.6%, of the nests collected were
inhabited by these mites. On the average there were 7.5 specimens per
1 pogitive nest, since 709, positive nests contained only 1-—5 specimens
cach. A mass occurrence was not recorded (maximum number of all oribatid
mites in ohe nest was 72 specimens).

An absolute majority of individual species wag encountered only in a small
number of nests (Table 1). Most frequent species were Demaeus gracilipes
in 43 nests, Chamobates tricuspidatus in 24 nests, Hermanniag gibba in 20 nests,
Fuscozetes selosus in 17 nests, Adorisies ovatus in 16 nests, Metabelba pulverosa
in 15 nests, Phihiracarus enonymum in 15 nests. In almost all cases only
several specimens of a certain species were found in one nest (usually 1—3
specimens; 71 species were encountered in maximum 5 specimens in one
nest). An occasional higher number of specimens in one nest, as e.g. with the
species Ortbella pectinata (maximum 49 speeimens), Adoristes ovalus (maxi-
mum 33 specimens) and Dameeus gracilipes (maximum 28 specimens), was
an exception. No species was found to occur repeatedly in higher number
(tens).
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Table 2. Characteristies of ovibatid fauna in nests in different biotopes

(all seasons and types of nest location)

Biotope Forest Clearing Meadow Fiald
{number of nests) (197) (29) (39) {13)
Frequency 48.2 95 41,4 9%, 28.2 94 46.2 94
Total number of species 7l 35 33 10
Mean number of species
per nest L7 2.2 1.4 1.2
Total number of
specimens 864 113 125 71
Density 3.3 39 3.2 5.9

Factors influencing the nest fauna

According to the present knowledge, the arthropod fauna in the nests of
small mammals may be influenced by many factors, The most important
are the species of the mammal, type of the biotope, location of the nests,
composition of the building material of the nest and seasonal influences.
While assessing the role of some of these factors we met with a usual hindrance
preventing us from obtaining more exact results: The limited number of
collected nests did not allow us to form sufficiently large homogenous sets of
nests for the evaluation of the influence of a certain factor independently of
the others. Obviously, in the study of the influence of a certain factor in
a set of nests where the other factors are variable, the unfavourable inter-
action of these factors may affect the results. In spite of all that we assume
that the data obtained may be of importance as a completion of the existing
information obtained by previous authors by the same methods.

In the nests of the same character we do not consider the species of mam-
mals, which seems to have no infinence on the oribatid mites. It is well
knewn that the character of nests of different hosts iz of more importance
than the direct biotic host-parasite relations, even in the parasitic groups.

Algo the composition of the building material was not considered, since
the differences correspond in most cases to the division by biotopes. The
nests in the forest were mostly composed of leaves and rarely grass, whereas
the nests in the field and meadow were composed almost always from grass.
A part of nests in all biotopes were built from moss, sometimes with grass.

a) Inhabitation of nests by oribatid mites in different biotopes

Great differences in the total number of species were observed in different
types of biotopes, i.e. in the forest, clearing, meadow and field (Tuble 2).
Although the differences ave undoubtedly due to primary species variety of
free-living populations of oribatid mites in the respective biotopes, with
regard to some facts of methodical character (different heterogenity of the
nest sets in their topographic origin, different number of nests from individual
types of biotopes), the numbers obtained cannot be considered to reflect the
true influence of biotopes on the nest fauna.
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No substantial differences were c¢bserved in the mean numbers of species
found in nests in different types of biotopes (Table 2).

During the studies of the specics composition of nest inhabitants in dif-
ferent types of biotopes (Table 1) some species oceurring mostly in the nests
in the forest and clearing were found to be absent in the meadow and field.
In other cases, an indication of a gradual decrease in the frequency according
to the relation of hiotopes (fOI'(:‘bT clearing-meadow-field) was observed. In
general, however, the biotopic differences in the species composition of nest
inhabitants were not as marked as it was expected.

The density of oribatid mites in nests was almost the same in the forest,
clearing and meadow (Table 2). The observed higher density in the fleld
nests does not seem to be reliable {a single nest inhabited with a large
number of Oribella pectinata).

It may be coneluded that no substantial differences in the nest fauna in
different types of biotopes were observed in our material using the above
criteria of evaluation.

b} Influence of location of nests in forest biotopes

Three types of nest location with regard to the ground were distinguished,
as proposed and characterized in detail by Daniel, Mrciak and Rosicky
(1971). The nests under the ground were found in a spherical nest chamber,
covered from above by a thicker or thinner layer of soil, stone, trunk, stump
ete. The nests on the ground lied either directly on the ground or in a shallow
soil depression and were mostly covered with wood of rotten log. The nests
above the ground were found in stumps and standing or lying trunks, often
only some centimeters above the ground.

While analyzing the presence of individual species in the nests, no species
was found to be strictly limited to one of the three nest types. Of the 71
species found in the forest, 35 species were registered in all three types of
nests or in the first and third types (nests under the ground and above the
ground). The remaining species occurred in too low number of nests so that
they could not be considered to oceur more frequently in a certain type of
nests.

A comparison of general characteristios of oribatid fauna in different nest
types (Table 3) revealed that the nests above the ground, although least
numerous, contained a relatively high number of mite species. Also the highest
mean number of species in individual nests and highest density was recorded
in the nests of this type. Although the frequency of oribatid mites in the nests
above the ground 1s rather low, in other respects these nests scem to be
inhabited by a larger number of oribatid mites than the nests under and on
the ground.*)

*) The comparison is valid for the nests above the ground and on the ground. The percentage
of nests eolleetad in winter, spring and summer was 33.9, 24.1 and 42.0 in the nesis under the
ground, 66.7, 19.6 and 13.7 in the nests on the ground and 50.0, 23.5 and 26.5 in the nests above
the ground. Having regard to the conclusions of the subsegquent part it is possible that the resulis
concerning the nests under the ground were misrepresented due to a low number of nests eolleeted
in winter.
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Table 3. Characteristics of oribatid fauna in nests of different type of location
in forest biotopes (all seasons)

Nest location Under the ground On the gound Above the ground
{number of nests) (112) {s1) (34)

Frequency 46.4 % 56.9 9 41.2 9%
Total number of species 60 34 43
Mean number of species

per nest i.6 1.3 2.5
Total numbar of

specimens 363 84 217
Density 3.2 1.8 6.4

¢) Seasonal influences

In order to evaluate the seasonal influences, the nests were divided as
follows: nests collected in winter (26th November — 15th Ifebruary), nests
collected in spring (14th April — 29th April) and nests collected in summer
{12th —20th July).

Seasonal changes, excluding other possible influences, could be observed
on small groups of nests of Clethrionomys glareolus and Microtus arvalis with
identical ecological characteristic.

In €. glareolus, the analysis was based on 65 nests from forest biotopes
built from leaves (mainly beech leaves) under the ground. It was found that
the concentration of oribatid mites in such nests is higher in winter than in
spring and summer. The difference appeared in the frequency of oribatid
mites as a group, number of species recorded, mean number of species per nest
and density (Table 4). In winter, the nests were sometimes inhabited even
with a larger number of species and specimens {maximum values 16 species
and 65 specimens of Oribatei in one nest).

More marked differences were observed in the 25 nests of Microtus arvalis
built from grass on the meadows under the ground. Of the 11 nests collected
in winter, 7 nests (63.6%,) were inhabited by oribatid mites belonging to
18 species. Mean numbers were 2.4 species and 5.6 specimens per nest, which
iz relatively high. On the other hand, the nests of the same type were very

Table 4. Charactertsties of oribatid fauns in nests of Clethrionomys glareolus
built under the ground in forest biotopes in differant seasons

Season Winter Spring Summer
(number of neats) (24) (16) {2b)
Frequency 66.7 9, 43.8 9% 40.0 %
Total number of species 47 6 21
Mean number of species per nest 4.0 0.8 1.2
Total number of specimens 226 16 46
Density 9.4 1.0 1.8
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poorly inhabited in spring and summer: only 1 of the 14 nests collected was
inhabited (1 species, 2 specimens).

Seasonal changes in the nests of C. glareolus under the ground were
compared with the changes in nests of €. glareolus, Apodemus flavicollis and
members of the genus Sorex placed above the gound and collected also in
forest biotopes (17 nests were collected in winter, 8 nests in spring and 9 nests
in summer).

A similar trend of seasonal changes was observed in the nests above the
ground and under the ground. Winter values (annual maximum) in nests
ahove the ground were almost the same or slightly higher than those in nests
under the ground: frequency of Oribatei 58.8%,, total number of registered
species 40, mean number of species per nest 4.6 and density 11.6.

DISCUSSION

a) Comments to ecological results

Compared to other papers dealing with Oribatei in the nests of small
mammals, the density is much lower in our material. Vysockaja, Bula-
nova-Zachvatkina (1960), Cikilevskaja (1966, 1969, 1972) and Dubi-
nina et al. (1966) reported several tens of oribatid mites per nest. This dif-
ference might be partly due to our method of eclection, which is not suitable
for the sensitive oribatid mites. The recorded absolute values should be
therefore carefully considered. However, the possible misrepresentation
caused by the method cannot markedly influence our results based on the
comparison of the nest groups, since the same method was used during the
whole investigation.,

Our results concerning seasonal changes in nest inhabitation with oribatid
mites eorrespond well with the data on changes in various systematic groups
of the nest fauna of arthropods recorded by other authors. The same results
concerning the nests of small mammals under the ground and on the ground,
i.e. maximum density in winter (in winter and spring or in winter and autumn)
and low density during the warm season were obtained by Bregetova and
Vvsockaja (1948) with Gamasina, Rosicky (1957), Cyprich and Kiefer
(1972), Ryba, Rosicky, Daniel and Mreiak (1975) with Siphonaptera,
Medvedev and Cikilevskaja (19681, b) with Coleoptera, Skljar and
Popov (1972} with Aranea and Vysockaja and Bulanova-Zachvat-
kina (1960}, Cikilevskaja (1986, 1972) with Oribatei. The low density of
arthropod fauna in nests under the ground and on the ground in summer,
sometimes connected with the spring and autumn maxima (Cikilevskaja,
Arzamasov, 1963, C‘-ikilevskaj:.t, 1964, 1969, Igolkin, 1961, Mrciak,
Rasicky, 1970), is a regular phenomenon in the scasonal changes of the
nest fauna density.

It is well known that the causes of the seasonal changes of the nest fauna
density may be of a complex character; They may be explained by a number
of biotic and abiotic influences in the nest environment and biology of the
respective forms of the nest fauna.

In the haematophagous groups, the seasonal changes of density are
apparently associated to a considerable extent directly with the seasonal
changes in the biology of the host species, since they often follow the per-
jiodicity of its reproduction, seasonal leaving of the nests and variation in its
population density {Savina, 1964),
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The variable microclimatic conditions seem to be of great importance in all
groups. In mostly free-living groups they result in seasonal changes of the
suitability of nest environment, influenced also by the location of nests. In
contrast to the conditions in the nests under the ground and on the ground,
Vysockaja and Bulanova-Zachvatkina (1960), Cikilevskaja and
Arzamasov (1963) and Cikilevskaja (1966, 1972) observed in winter a
marked annual minimum density of various arthropod groups including oriba-

Fig. 2. Stegonacarus herculeanus Willmann, 1953, (Seale: 300 pm).

tid mites in the free nests of squirrels situated above the ground, although the-
se nests were sometimes inhabited by a [arge number of arthropodsin autumn.
Tt 18 quite understandable that no similar differences between the nest tyvpes
were observed in our studies, since the nests above the ground were situated
close to the ground level and protected against the climatic influences by the
wood of the stumps, trees and trunks, )

We assume that in the frec-living groups as oribatid mites also the changes
in the populations surreunding the nests may be involved due to different
level of migration or conveyance by the mammal. (Spring and autumn
maxima are generally obsgerved in oribatid mites oceurring in soil and litter.
Also the time factor may be involved in nest colonization — the older nests
are exposed to the process of colonization for a longer time and may, therefore,
contain a more rich fauna than the new nests).

b) Faunistical remarks

In this supplement, detailed data on the localities of the species new for
Czechoslovakia are given and compared to published data.

Steganacarus herculeanus Willmann, 1953 (Fig. 2)

A single specimen was found in the locality Krivy Gran (beech-spruce
wood, 700760 m a.s.l.) in the nest of €. glareslus built from the leaves in
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a rotten log under the ground. The species was described from the Eastern
Alps about 1300 m a. s.l., where a large number of specimens were found in
the litter of dwarf beeches and yOung spruces.

Suctobelbella ({) prelli (Markel et Meyer, 1958)

A single specimen was found in the Iocality Ostriind (spruce forest with
beech underwood, 660—720 m a.s.l.) in the nest of . glareslus built from
leaves in a stump on the ground. Méarkel and Mever found this species in
(Gfermany in the litter and under the bark of old stumps in a spruce forest.

Fig. 3. Rhaphignete numidiona Grandjean, 1960, (Scale; 100 um).
Fig. 4. Cerciozetes sellnicki Rajski, 1968. A — dorsal view, B — sensillus, C — bothridium.
{Scales: A 100 ym, B 50 pm, C 20 ).

Rhaphignete numidiens Grandjean, 1960 (Fig. 3)

This is the first record of this genus in Czechoslovakia. The species was
found in the localities Ostriznd {for the characteristic see the previous
species) and Rybjanka (spruce monoculture with penetrating beech; Vac-
cinium and moss, 650—740 m a.s.l). Eight specimens were found in 7 nests
{under the ground, on the ground and above the ground) of C. glareolus,
A. flavieollis and the genus Sorer. Grandjean recorded this species from
heathes and forests from Algeria. The mites were found in leaf litter, mosas,
lichen and rotten log of cork oak.
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Ceratozetes sellnicki Rajski, 1958 (Fig. 4)

Five specimens were found in the localities Novy Hrozenkov and Halen-
kov (meadow biotopes in the Vsetinska Beéva valley) in the nests of M. arvalis
(1 specimen) and 7. europaea (4 specimens). Both nests were built from grass
and situated underground. Rajski found this species in an old pine forest
in Poland.

SUMMARY

1. During the investigations of parasites of small mammals and inhabitants
of their nests in the region of the Vsetinské Vrchy and Javorniky Mountains,
a total of 278 nests of rodents and insectivores were collected and 979 oribatid
mites were obtained from them.

2. Of the 83 mite species collected, Steqanacarus herculeanus Willmann,
1958, Suctobelbella (!) prelli (Markel et Meyer, 1938), Rhaphigneta numidiana
Grandjean, 1960 and Cerafozetes sellnicki Rajski, 1958 are new for the
territory of Czechoslovakia.

3. The nests were relatively poorly inhabited by oribatid mites (44.69
of nests, density 3.5 and mean number per positive nest 7.5). Neither nests
inhabited by very large numbers of oribatid mites nor large numbers of one
species in one nest were observed. The most frequently oceurring species
were Damaews gracilipes (in 43 nests), Chamobales (ricuspidatus (in 24 nests),
Hermannia gibba (in 20 nests), Puscozeles selosus (in 17 nests), Adoristes
ovatus (in 16 nests)., Metabelba pulverosa (in 15 nests) and Phthiracarus
anonymum (in 15 nests).

4. The quantitative characteristics of oribatid fauna in nests were almost
identical in the forest, clearing and meadow.

5. The number of oribatid mite inhabitants in nests in forest biotopes
differed according to the location of the nest. Most numerous populations
were found in nests above the ground. However, no differences in species
representation were ohserved in nests of different type.

6. The nests were inhabited more abundantly in winter than in spring
and summer. This concerned the nests under the ground and above the
ground in the forest and nests under the ground in meadows.
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HAIR WHORLS IN THE RETICULATED GIRAFFE, GIRAFFA
CAMELOPARDALIS RETICULATA

Luptk J. DOBRORUKA

Received November 24, 1975

Abstract: The individual variation and relative abundanee of the hair whorls in 26 specimoens
of reticulated giraffe, (7. ¢. reticulate Do Winton, 1899 from one population are described.

Hair whorls and their variability were studied before all in domestic
animals and man {Craft, 1931; Jones, 1925; Kidd, 1903; Niedoba, 1917,
1926; Nordby, 1928, 1932; Schwalbe, 1911, and others). But almost
nothing is known about this characteristic in wild animals. Some notes were
published by Dobroruka (1970, 1971), Haltenorth (1963), Lydekker
{or Lydekker & Blaine, respectively, 1912—1914) and Mohr (1961, 1967).

Qur giraffes were eaptured out of one population on the right bank of Ewasso Ngiro river,
at about 0°46'N, 37°10°E, Kenya. All animals, 7 33 and 19 99, were shout 3 to 5 years old
in the time of capture (1972) and they wero observed up to 1975. They lived in the Zoological
Garden of Dvir Kralové up to the fatal end of the whole hord. This is the reason why the study
remains o torso and the planned study of the heredity of hair whorls broke down.

In the giraffe 14 whorls (or whorl groups) may be present (Fig. 1):

1) Antorbital: on the faea in the front of the laerimal eornor of the eye. Divorgent.

2) Temtporal: below the basis of the ear. Divergent.

3) Frontal: in the region of the frontal horn, Convergent.

4} Ossiconal: on the frontal basis of the cssicones. Divergent.

5) Oeceipital: three whorls on the oeeiput. Divergent.

6) Jugular (or colar): on the proximal third of the ventral side of the neck. Convergent.

7} Pectoral (or humeral}: on the shoulder joint, Divergent.

8) Bcapuiar: in the scapular ragion, Divergent. Additional whorls sometimes convergent.

4) Lateral: on the side of the body in the regio costalis, Convergent.
1) Bternal: on or near the sternal eallosity. Convergent,

11) Umbilical: in the regio urabilicalis. Convergent.,

12} Dorso-lumbal: on the doraal side of the lumbal region. Divergent. From this whorl flows

the reverse stream of hairs up to the withers.

13} Antebrachial proximal: on the proximal part of the medial side of antebrachium. Divergent.
14} Antebraohial distal: on the distal part of;the medial side of antebrachium. Divergent,

Some whorls are alwayvs present, some may be present or absent, instead
of some whorls hairs streams may be observed. Sometimes the whorls of
both sides of the body vary or additional whorls are present.

The presence and/or absence of whorls and their abundance is shown in
Tab. 1.

The greatest variability shows the seapular hair whorl:
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No. 1 J: Beside of a very distinet seapular whorl the convergent hair stream in the direction
towards withers is present.

No. 2 §: The whorl liss on the basis of the neck and from it the hair stream to the lateral side
of the noek is flowing.

No. & 3:Threescapular whorls, the lowest divergent, the two situated more dorsaly convergent.

4

Fig. 1. Hair whorls in the piraffe: 1 — antorbital, 2 — temporal, 3 — frontal, 4 — ossiconal.
5 — occipital 6 — jugular 7 — peotoral 8 — seapular 8 — lateral 10 — sternal 11 — umbiheal
12 — dorso-lnmbal 13 — antebrachial proximal 14 — antebrachial distal. :

No. 6 3: Additional sonvergent whorl is situated above the typieal divergont scapular whorl.

No. 7 2: Irom the divergent scapular whorl a hair stroam flows towards the withers.

No. 8 2: On the left side one small whor! with the hair stream flowing cranially, on the right
two small divergent whorls. :

No. 10 §: No seapular whorls at all. ) s

No. 14 2: On both sides two divergent hair whorls. o '

No, 17 2: From the seapular whorl a hair stream flows in the dorsal direction; on the end of
thia stream one small additional divergent whorl is present.
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Tab. 1.

Wharl Variability No. of specimens Belative abbundance in 9%
anturbital hair stream 16 61.5
hair whorl 7 26.9
absent 3 11.6
temporal hair stream 1 3.8
hair whorl 4 15.4
abaent 21 0.5
frontal hair whorl 4 15.4
abzont 22 54.6
ossiconal hair whaorl 4 15.4
absent 22 84.6
necipital hair whorl 28 HO.0
jugular hair stream 2 7.7
hair whaorl 10 38.5
absent 14 53.8
peetoral hair whorl 9 30.8
absent 17 69.2
seapular hair whorl 25 096.2
absent 1 3.8
lateral hair whorl ] 23.1
absent 20 76.9
sternal hair whorl 26 100.0
umbilical hair whorl 26 100.0
dorso-lumbal hair whorl 26 100.0
antebrachinl proximal hair whorl e 14.6
ahsont, 17 65.4
hair whorl 26 100.0

antebrachial distal

No. 18 ¢: From the whorl a hair stream flowa towarda the withera.

No. 19 ¢: From tho small whorl & very distinet and long hair stream flows toward the withers.
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No. 20 ?: Twe hair whorls, one divergent, and one sonvergent situated above the formor one

No. 22 3: On the left side one small whorl with hair stream, on the right side one divergent
and one convergent whorl,

No. 23 ?: Two distinet divergent whorls on both sides.

No. 24 2: One divergent whorl and one additional whorl lying above the former onc, both being
convergent on each side of the body.

No. 25 $:8Small seapular whorl with broad hair stream which flows cranislly and bends then to
the withers.

No. 26 3: Small whorl on both sides.

We have not found any relation of the individual variations with the sex
in the investigated animals. Aceording to our observations on Giraffa camelo-
pardalis we do not agree with Kidd’s (1903) or Jones’ (1925 &, b) opinions
that the hair patterns are “due to the inherited effect through numerous
generations of the method adopted in dressing the hair” or effect of “‘actual
purpose actions of the animal iself”. On the contrary, we feel sure that the
hair patterns are hereditary phenomena closely connected with the phylogeny
of the species. In the specialised species, as the giraffe is, the variability
may be greater, of course. The hair whorls in this species may be used for
individual identification of each specimen in the same way as it was proposed
by Schouppé (1910) for the domestic horse.
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EINIGE CHILOPODEN AUS IRAK

Lupir J. DOBRORUKA

Eingegangen am 4. Dezember 1875
Abstract: A asample of 125 specimens of 4 Chilopoda speecies fromn Baghded have been
studied. Pachymerium dilottiae sp. n. and Pachymerium b ki sp. n. are describad.

In der Kollektion tlea Nationalmuseums Prag befindet sich einc kleine Sammlung der Chilo-
poden die in den Jahren 1929 1930 die tachechische Arztin, Frau MUDr. Viasta Kélalovi-di
Lotti die als Leibarztin des Harems des Irakischen Konigs titig war in Baghddd sammelte.
Es handelt sich um 125 Exemplare in 4 Arten, wovon 2 Arten fiur die Wissenschaft nen sind.

Trachycormocephalus mirabilis (Porat, 1876)

116 Exemplare, die von der Beschreibung nicht abweichen. Diese Art ist
aus dem Irakischen Gebiete schon lange bekannt.

Bothriogaster signata graeca Verhoeff, 1901

6 Kxemplare. 101 Beinpaare, die Sternitgruben auf den Segmenten 35— 37
bis 42—45, die Vorderenden der Begrenzung zusammenneigend. Aus Irak
durch Attems (1929) von Al Amérah gemeldet.

Pachymerium dilottiae sp. n.

Derivatio nominis: Die neue Art trigt den Namen der Sammlerin,
Fran Dr. V. Kéilalovi-di Lotti,
Locus typicus: Baghdad, 1929 Dr. V. Kélalova-di Lotti legit.

Holotypus: ¢ Nr. 1326/TT1. Evert. in dor Kollektion des Nationalmuseums Prag {Abb. 1)
Paratypus: ¢ 1327/III. Evert. ibidem. Ansserdem noch ein beschidigtes Exomplar {Vorder-
tail mit 34 Segmenten) unter dem gleiohen Nr. aufbewahrt,

Diagnosis: 2 Clypealareae, Mittelteil des Labrums mit 9 Zihnen,
1. Maxille mit 2 langen beborsteten Aussentastern, alle Sternite mit Porenfeld
und einer Medianfurche. Analporen vorhanden.

Descriptio: Lange: Holotypus 39 mm, Paratypus 34 mm. Beinpaare:
Holotypus 59, Paratypus 55. Farbe dunkel strohgelb, Kopfachild rostbraun.
Kopfscﬁild hinten mit 2 nach vorne divergierenden Furchen, Clypeus grob
punktiert, mit 2 Clypealareae. Mittelteil des Labrums mit 9 ziemlich grossen
Tuberkelzidhnen, wovon der mittlere am grdssten ist. Seitenteile des Labrums
mit 5—7 anliegenden Frasen (Abb. 1B). Maxillen 1. mit 2 Paaren langen,
beborsteten Aussentastern, Hiiften der Maxillen 2. mit einer Briicke ver-
bunden, die 10 Borsten trigt (Abb. 1A). Antennen 14-gliedrig, am Endglied
keine Griibchenorgane. Vorderrand des Kieferfuss-Synkoxit mit 2 Tuberkeln,
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Prafemur der Kieferfiisse am Ende mit schwachem Zahn, Tarsungulum glatt,
Basalschild gross, abgerundet trapezisch, mit Medianfurche. Das 1. bis vor-
letzte Tergit mit 2 Paramedianfurchen, das letzte Tergit trapezisch, glatt.
Alle Sternite mit einer Medianfurche, das 1. bis 17. Sternit mit einem guer-
gelegten Porenfeld (Abb. 1 C), das sich ab 18. Sternit in zwei kleine Poren-
felder teilt. Das vorletzte und das letzte Sternit wieder mit einem abgerun-
deten Porenfeld (Abb. 1 D). Endbeinhiiften mit zahlreichen Poren auf der
ganzen Fliche. Endbeine mit Endkralle. Terminalporen vorhanden.

Abb. 1. Pachymerium dilottice sp. n. A — 1. und 2, Maxillo B — Labrum C — 3. Sternit. D —
die lotzten 3 Sternito und Endbeinhiiften.

Discussio: Durch den gefurchten Basalschild und durch das Vorkommen
der Sternalporen auch auf den hinteren Segmenten errinert die neue Art auf
P ferrugineum (C. L. Koch, 1835). Sie unterscheidet sich aber deutlich dureh
die Anordnung der Sternalporen, durch das letzte Sternit, das bei der neuen
Art mit einer Medianfurche und mit einem Porenfeld ist, durch das Fehlen
eines Zahnes auf der Innenseite des Kieferfussprafemurs und durch die Farbe.
Die iibrigen Pachymerium-Arten mit 2 Clypealareae (i.c. P. caucasicum
(Attems, 1908) und P. atficum Verhoeff, 1901} haben hintere Sternite ohne
Porenfeld und ein ungefurchtes Basalschild. '

Pachymerium hanzaki sp. n.

Derivatio nominis: Ich widme diese neue Art dem Leiter der Zoologi-
schen Abteilung des Nationalmuseums Prag, Herrn Dr. Jan Hanzdk, C. Se.
Locus typicus: Baghdad, 1929 Dr, V. Kalalova-di Lotti legit,

Holotypus: § Nr. 1328(IIL. Evert. in der Kollektion des Nationalmuseums Prag (Abb. ¢)

Diagnosis: 2 Clypealareae, Mittelteil des Labrums mit 10 kleinen Tuber-
kelzahnen, 1. Maxille mit 2 Paaren langen beborsteten Aussentastern. Alle
Sternite mit tiefer Medianfurche, ohne Ventralporen. Analporen fehlen. -

Descriptio: Linge 28 mm, 53 Beinpaare. Farbe gelb, Kopfschild rost-
braun. Kopfschild glatt, ohne Furchen. Clypeus polygonal gefeldert, mit
2 schwachen Clypealareae, jede mit einer Borste, vor den Clypealareen
1 Borste, hinten 2 Borsten, lateral 3 (links) bis 4 (rechts) Borsten. Mittelteil
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Abb. 2, Packiymersium hancaki sp.n A — 1. und 2. Maxille B — Labrum € — 3. Bternit.
D -- 13, Sternit E — Endsternit und Endbeinhiiften,

des Laburms mit 10 etwa gleichgrossen Tuberkelzdhnen, Seitenteile in etwa
ljs gefranst (Abb. 2 B). Maxillen 1. mit 2 Paaren langen, bestachelten
Aussentastern, Synkoxit der Maxille 2. verwachsen. Beborstung der Telo-
poditgliedern lang und kriftig (Abb. 2 A). Antennen 14-gliedrig, die ersten
6--7 Qlieder mit vereinzelten Borsten, die Endglieder stark beborstet.
Am Terminalglied keine Gribchenorgane. Vorderrand des Kieferfuss-Syn-
koxits mit 2 Héckern, Prifemur am Ende median mit einem stumpfen Zahn.
Kicferfizsse grob und diinn punktiert. Tarsungulum glatt. Basalschild etwa
2 mal breiter als lang, mit einer Medianfurche, Tergiten mit 2 Paramedian-
furchen, letztes Tergit glatt, ungefurcht. Sterniten 1.—12. mit einer tiefen,
breiten Medianfurche, die etwa in %/; des Sternites reicht (Abb, 20), alle
weiteren Sterniten mit einer fast durchlaufenden Furche (ASb. 2 D). Alle
Sterniten ohne Poren, grob, dinn punktiert. Am vorletzten Sternit ist die
Furche abgeschwicht, das letzte Sternit ungefurcht, abgerundet dreieckig.
Hinterrand des letzten Sternits und die Mediankanten der Endbeinhiiften
dicht beborstet. Hiiftenporen weit voneinander entfernt, jede Hufte ventral
mit etwa 11 Poren (Abb. 2 E). Pritarsus der Endbcine krallenformig.
Analporen nicht vorhanden.

Discussio: Diese interessante Art steht wahrscheinlich der Art P.
syriacwm (Attems, 1903) nahe, hauptsichlich durch das Fehlen der Ventral-
poren und durch die grobe Punktierung der Sterniten und der Kieferfiisse,
die starke Beborstung des Hinterrandes des Endsternits und die starke
Beborstung der 2. Maxillen. Sie unterscheidet sich aber hauptsichlich durch
den krallenférmigen Pratarsus, fehlende Analporen, kleine Anzahl der Koxal-
poren, Form des letzten Sternits und durch die tief, breit gefurchten Sterniten.
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VESTNIK $ESKOSLOVENSKE SPOLECNOSTI ZOOLOGICKE
Svazek XL — Cislo 4 — 1076 — Str. 263 272,

Zoologische Abteilung des Nationalmuseums, Praha und DIPRA. Prahs

ZU EINIGEN SCHADELKRITERIEN DER WILD- UND HAUSKATZE
(FELIS SILVESTRIS SCHREBER, 1777 UND FELIS CATUS LINNAEUS, 1758)

Ivay HERAN und Jan PORKERT

Eingegangon am 23. Oktober 1975

Abatrakt: Aufgrund der Verarbeitung von 470 Sehédeln der Hauskatze wird die Verlasslich-
keit einiger Unterscheidungsmerkmale der Wild- und Hauskatze uberprift. Im Grossteil der
untersuchten Merkmale ndhern sich die gewonnenen Werto mehr denen der Wildkatze ala
in der Literatur angefithrt. Fir das veldsslichste, wenn auch nicht eindeutige Unterscheidungs-
merkmal halten die Autoren die Hirnachidelbreite und die Hirnschédelkapazitit. Ca. 6 Prozent
dor Hauskatzenachéidel geniigen den Kriterien des Punktesystems zur Erteilung von Medaillen
boi der Troph&enbewertung der Wildkatzensohédel.

EINLEITUNG

Das Problem der Unterscheidungsmerkmale der Wild- und Hauskatzen-
schidel ist besonders in Gebieten mit Vorkommen der freilebenden Wild-
katzenpopulationen noch immer sehr aktuell. Davon zeugen mehrere Publi-
kationen, die sich mit dieser Problematik befassen, und die nach Kriterien
suchen, welche dic eindeutige Unterscheidung beider Formen erméglichen.
Wir wollen hier vor allem die Arbeiten von Réhrs (1955), Frouin (1954)
und Schauenberg (1969), insbesondere aber die zusfithrlichen und an rela-
tiv grossem Material der karpathischen Wildkatze fussenden Arbeiten von
J.und Z. Kratochvil (1970) und Z. Kratochvil (1973, 1973) hervorheben.
Ausserdem ist noch eine Reihe von Studien erschienen, die die Variabilitat
der Unterscheidungsmerkmale bei beiden Formen untersuchen (Haltenorth,
1957; Suminski, 1962: Porkert, 1968; Schauenberg, 1970; Sladek,
Mogansky und Palddthy, 1971, 1972 u. a.).

Die Aufgabe der vorliegenden Arbeit wurde nicht das Suchen neuer Unter-
scheidungskriterien, sondern ein Versuch des kritischen Uberprifens der
Giltigkeit einiger bereits frither angewendeten Unterscheidungsmerkmale
mit Beriicksichtigung des mdglichen Uberdeckens bei beiden Formen. Unmit-
telbarer Anlass zum Verfassen dieser Arbeit war die Tatsache, dass wir
Gelegenheit hatten, ein betrichtliches Material von Hauskatzen zu unter-
suchen, die alle adult und zum Grossteil anch bekannter Herkunft waren.
Somit bestand in den Fillen der Grenzwerte die Méglichkeit einer Uberprii-
fung der Gelegenheit zur Kreuzung mit der Wildkatze.

MATERIAL UND METHODIK

Es wurden insgesamt 470 Schiddel adulter Hauskatzen, Felis catws Linné, 1758 (rweijahrig
und ilter, vgl. Porkert, 1968) untersucht, die in der Priparationswerkstitte DIPRA, Praha
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zu Skelettpriaparaten fiir dem Schulunterricht verarbeitet wurden, sowie 20 Schidel der Wild-
katze (Felis silveatris Schrober, 1777) slowakischer Herkunft, dia z. T. aus ¢den als Trophien
in dor DIPRA-Werkstiitte praparierten Wildkatzen, z. T\ aus den Sammlungen der zoologischen
Abteilung des Nationalmuseums in Praha stammten. Die Schddel der Wildkatzen wurden nur
volisténdigkeitshalber zur Untersuchung herangezogen, da das Hauptaugenmerk in der vor-
liegenden Arbeit der Variabilitdt der Schiddelmerkmale der Hauskatze galt.

An den Schédeln wurden nur die iiblichen Masse (Condylobasalidnge, Totallinge, Jochbogen-
breite, Hirnschidelbreite, Hirnschidelkapazitit) gemessen. Allerdings konnten aus tcchnischen

Wi T , Pl o
) o T B

| B

|
|
1
e

Abb, 1. Mesgverfahren der Totallinge (nech Schauenborg, 1969).

Griinden einige der angefiihrten Masse nur an einem Teil des Materials gemessen werden, Beim
Messen der Totalldnge des Schidels wurde dic von Schauenberg (1969) beschriebens Methode
henutzt (Abb. 1), nach der cigentlich die Projektion der Totallinge in die Ebene, welche zwischen
den Spitzen dor BEekzihne und den tiefstliegenden Stellen der Ohrkapseln liegt, gomoesson wird
{..Cette mesure est prise au moyen d'un pied d coulize (& 0.5 mm prés{ le crane reposant sur les
conines ef les deux bulles tympaniques.” ) Diese Methode weicht jodoch von «der Standartweise
des Messens dea o, g. Massos ab, Nach den durchgefithrten Kontrollmessungen weicht dieses Maass
im Mittel um 1,1 9% bhet der Hauskatzo (X = 98,9 4 3. 0,104} uned um 1 ¥ bei der Wildkatze
(X == 99,0 -- 3.0,210) ab. Die lincaren Werie wurden mit Hilfe einer Schublehre mit der Ce-
nauigkeit von 0,1 mm, dic Schiulolkapazitiit mittels foingesiebten Sandes mit der Genauigkeit
von 0,1 eem gemesson. Die gewonnenen Werte wurden wie tblich statistisech bearbeitet und it
den in der zugédnglichen Literatur angefithrten Angaben verglichen.

ERGEBKISSE

Condylobasallinge (Abb. 2)

Bei der Wildkatze weichen die Masse von denen, wie sie die anderen Autoren
angeben, nicht ab. Bei der Hauskatze liegen die von uns gewonnenen Werte
ein wenig hioher (X = 80,7 mm, min. 69,0 mm, max. 96,7 mm; s = 4,360,
§x = 0,201, n = 470).

Totallinge (Abb. 3)

Wie bei der Wildkatze, so auch bei der Hauskatze liegen die von uns fest-
gestellten Werte im Rahmen derjenigen, die in der Literatur angefithrt sind,
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Jochbogenbreite (Abh. 4) i

Bei der Wildkatze weichen die Masse von denen, wie sie die anderen Autoren
angeben, nicht ab. Bei der Hauskatze liegen die von uns gewonnenen Werte
ein wenig hoher (X = 61,9 mm, min. 53,7 mm, max. 77,1l mm; 8 = 3,725,
8y = 0,172, n = 469). -
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Abh, 2. Graphische Darstellung der Variahilitiat der Ch-Lange bei der Wildkatze (Felis gilvestris )
und bei der Hauskatze (Feiis catus).

Frklirungen (auch fitr Abb. 3—7): a — Indlividuenzahl der Serie (n}; b — berechnete Variations-
breite (X - 3 s); ¢ — festgestellte Variationsbreite; d — Grenze der Standanl-Abweichung
des Mittels (X + 3 s¢); e — Mittelwert; f — Abkfirzung des Namons dos Verfassers: O — eigene
Ergebnisse, HT — Haltenorth (1857), K — Kratochvil (173), KK —- Kratochvil und Kratochvil
(1970), 8C — Schauenberg (1970), 8H — Schauenberg (1989), SM — Sladelk, Mosansky und
Palasthy (1972), SP — Stadek, Mosansky und Pajasthy (1971), SU — Sumniski (1962).

Abb. 3. Graphisehe Darstellung der Variabilitiit der Totallinge bei der Wildkatze { Felis sil-
vestrig) und bei der Hauskatze (Felis catus).

Hirnschiadelbreite (Abb. 5)

Bei der Wildkatze entsprechen die festgestellten Werte der in der Literatur
angefiihrten Variabilitatsbreite vollig (der Mittelwert ist praktisch gleich);
bei der Hauskatze sind die von uns festgestellten Werte ein wenig héher
(£ — 41,9 mm, min. 38,2 mm, max. 46,7 mm; s = 1,400, 8x = 0,076, n = 337).

Hirnschidelkapazitat (Abb..6)

Bei der Wildkatze liegen die Werte im Rahmen der angefiihrten Variabilitits-
breite (Mittelwert ein wenig tiefer — 38,6 cem). Bei der Hauskatze sind die
von uns festgestellten Werte bedeutend héher (¥ = 20,0 cem, min. 23,7 cem,
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Abb. 4.: Graphische Darstellung der Variabilitdt der Jochbogenbreite boi der Wildkatze {Fe-
lis silvestris ] und bei der Hauskatze { Felis caius ).

Abb. 5. Graphische Darstellung der Variabilitit der Breite des Neurocraniums bei der Wildkatzae
{ Felis silvestris) und bei der Hauskatzo {Felis cadua),

max. 36,8 com; s = 5,431, sx = 2,420, n = 5). Mit Riicksicht auf die geringe
Menge des vermessenen Materials ist die errechnete Variabilititshreite relativ
hoch; allerdings ist in diesem Falle in Betracht zu ziehen, dass nur die grossten
Schadel der Hauskatze vermessen wurden, so dass beim Untersuchen der
Gesamtprobe der Mittelwert wahrscheinlich tiefer liegen wiirde. Oberhalb
der von J. und Z. Kratochvil (1970) angefitlhrten 36 ccm—Grenze liegt
ein Exemplar (36,8 ccm),

Index LC/CN (Abb. 7)

Bei der Wildkatze sind die Ergebnisse mit den in der Literatur angefithrten
Werten im Hinklang.

Bei der Hauskatze sind unsere Werte ein wenig hiher (x = 3,51, min. 2,71,
max, 4,08;s8 == 0,838, sy = 0,241, n = 5), trotzdem liegt ein Schidel (LC/CN=
= 2,71) unter dem von Schauenberg (1969) angefihrten Grenzwert 2,75.
Dieser Schidel stammt von eincm Hauskater aus Praha, dessen Halbangora-
fell wildkatzenihnliche Zeichnung mit rostrotem Farbton aufwies.

DISKUSSION

Soweit es aufgrund der von uns gewonnenen Werte zu Anderungen im
Verhaltnis zwischen den bisher angegebenen Werten der Wild- und Haus-
katze gekommen ist, handelt es sich im Grossteil der Fille (mit Ausnahme
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Totallingo
Abb. 7. Graphische Darstellung der Variabilitsit i - — i ild -
o g d ariabilitit des Indexes Hirnsohadelkapazitat bei der Wild
katze (Felis silvestriaj und bei dor Hauskatze (Felis catus).
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Abb. 8. Graphische Darstollung des Verhdltnisses der Hirnschiidelbreite zar Cb-Liinge des
Schildels bei der Wild- und Hanskatze: die gekennzeichneton Mittelwsrte sind saus der Literatur
lihernommen.

des Indexes LC/CN) um negative Anderungen, die die Werte der Hauskatzen
denen der Wildkatzen niaher gebracht haben. Somit wurde die Giltigkeit
der Unterscheidungskriterien zwischen den beiden Formen nicht bekraftigt,
sondern eher in gewisser Hinsicht in Frage gestellt. Dies diirfte mit dem
Umstand zusammenhingen, dass unser Hauskatzenmaterial ausschliesslich
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aus adulten Tieren hestand (vgl. Material und Methodik). Das Erkennen
der Unzulinglichkeit der iiblichen Kriterien fithrte iibrigens zur Anwendung
von neuen Unterscheidungsmerkmalen, vor allem der Hirnschadelkapazitit
(Schauenberg, 1969) und der Hirnschidelbreite (Kratochvil, 1973). Wie
aus unseren Ergebnissen im Falle der Hirnschadelkapazitit und des Indexes
LCJCN ersichtlich, sind auch diese Merkmale nicht so eindeutig, wie es in der
Literatur angefithrt wird. Von den von uns angewendeten linearcn Massen
scheint die Hirnschidelbreite am brauchbarsten zu sein und gehort zu den
verldsslichsten Unterscheidungsmerkmalen der Schiidel bei beiden Formen.
Diexs ist ibrigens aus dem Vergleich der Abb. 8, die das Verhaltnis der Hirn-
schidelbreite zur Condylobasallinge darstellt, und der Abb. 9, die das oft
benutzte Verhiltnis der Jochhogenbreite zur Totallinge des Schidels zeigt,
ersichtlich. Anschliessend soll darauf hingewiesen werden, dass Schauenbergs
Kriterien, die mit der Totallinge des Schidels rechnen, durch abweichendes
Verfahren dieses Autors beim Messen der Totallinge (s. Material und Metho-
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Hauskatze; die Zahlen kennzeichnen die Anzahl der festgestellten Fillo., Die Indexe wurden

im Vergleich zur Standartmathode sind gie im Mittel um 0,01 kleiner.
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dik) beeinflusst und daher nicht mit den Ergebnissen anderer Autoren in
vollem Umfang vergleichbar sind.

Die Anwendung der Totallinge als Grundmasses, auf das man die anderen
Masse bezieht, halten wir fiir wenig geeignet, da es sich um eine recht variable
Grosse handelt, die verschledenen, vor allem funktionsgerechten Anderungen
unterliegt. Davon zeugt auch die Tatsache, dass die Totallange in keiner
direkten Korrelation zur Condy lobasailﬁn‘fe steht, sondern dass sie in - be-
deutendem Umfang bm Schadeln qlelcher Condylobasallinge variiert (im
Grenzfall bis zu 25 %, s. Tab. I). Dieses Variieren ist sehr auffallend, auch
wenn wir in Betracht ziehen, dass die gewonnenen Ergebnisse durch die
Messweise der Totallinge (vgl. Material und Methodik) leicht verzerrt sind,
50 dasgs der festgestellte Unterschied tatsichlich also um ca. 2 %, geringer ist.
Fiar ein bedeutend repriisentativeres Mass der Schidelgrisse balten wir daher
die Condylobasallinge, wenn auch dieses Mass offenbar nicht ganz ideal ist
(vgl. Huber und Lips, 1970 u. a.).
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Abb. 9, Graphische Darstellung des Verhiltnisses der Jochbogenbreite zur Totallange des
Schiidels bei der Wild- und Hauskatzo.

Tab. 2. Die Hinteilung der untersuchten Hauskatzenschiidel in die einzelnen Klassen dor Trop-
hienbewertung der Wildkatzensehéidel nach den Punktesystemen, die bei den verschiedenen

Trophéenschauen angewendet wurden. Die Mittlere Punktezahl der verarbeiteten Probe der
Hauskatzenschidel betrigt 14,72 (13,1 —18,2).
A ‘ IIx I 1
B i1z l 11 I
c Inx 11 1
f !
D | 11,0—-11,9712,0--12,9113,0—13,9(14,0—14,9]15,0—~ 15,9|lﬁ.0-]ﬁ,9 17,0 17.9'13,0—18,9
B 64 152 92 28 1 1

Erklirungen: A —C: Punktesysteme der Trophdenbewertung fiir Wildkatzenschédel, die bei den
Trophienschauen in Diiaseldorf, 1054 {A), in Novi 8ad, 1967 [(B) un in Brno, 1971 (() angowendet
wurden (nach Sladek und Hell, 1971); D — Intervalle der Punktezahl, die in dem obaren Teil
der Graphik (A —0C) den einzelnen Medaillen entsprochen; B — Verteilung des von uns bearbeite-
ten Hauskatzenmaterials; I — goldene Modaille, IT — silberne Medaille, IIT — bronzene Meadaille.
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Die Werte der Totallinge und der Jochbogenbreite werden zum Errechnen
der Punktezahl bei der Trophienbewertung von Raubtierschideln benutzt.
Wir sind aber der Ansicht, dass diese bisher angewendeten Kriterien zumin-
dest fiir die Wildkatze ungeeignet sind, da sie beim Ausserachtlassen anderer
Merkmale ein hohes Bewerten oder sogar die Erteilung von Medaillen mit-
unter auch an Hauskatzenschadel ermdéglichen (vgl. Tab. IL.). Sogar bei
Anwendung des strengsten Punktesystems hitten noch 28 der untersuchten
Hauskatzenschadel die Vorausaetzung zur Erteilung einer Medaille (davon
ein Schidel Goldmedaille und ein Schidel %lbermedallle) Auf diezen Um-
stand haben bereits Sladek und Hell (2971) hingewiecsen, und es ist daher
verwunderlich, dass bei der XX1I. Generalversammlung des Internationalen
Jagdrates (Conseil International de la Chasse et de la Conservation du Gibiers)
in Paris 2. — 4. 9. 1975 die CIC-Formel von Madrid 1952 fir das Bewerten
der Trophéen von Braunbir, Wolf, Luchs und Wildkatze beibehalten wurde
(Ueckermann, 1976). Die Fragwiirdigkeit des erwihnten Formel beim
Bewerten von Wildkatzenschideln scheint uns dureh die Tab. 2. hinreichend
demonstriert zu sein. Die Einfithrung anderer Kriterien, nimlich der Condy-
lobasallinge und Hirnschadelbreite wiirde von vornherein die eventuellen
Hauskatzenschidel bei der Trophdenbewertung ausscheiden lassen; dasselbe
diirfe firr den Wolf (vgl. Suminski, 1975} gelten.

ZUSAMMENFASSUNG

Mit dem Ziel, die Giiltigkeit einiger Schiadelmerkmale, die zur Unter-
scheidung von Haus- und Wildkatze verwendet werden, zu iberpriifen,
haben die Verfasser 470 Schidel adulter Hauskatzen und 20 Schidel der
Wildkatzen gemessen und untersucht.

Es wurde festgestellt, dass im Grossteil der Fille die Werte der unter-
suchten Merkmale héher sind, als in der Literatur angegeben wird und den
entsprechenden Werten fiir die Wildkatze naher stehen. In einigen Fillen
(Hirnschidelkapazitat, Index LC/CN) @berschreiten einzelne Werte der
untersuchten Hanskatzen den Grenzwert welcher in der Literatur fir die
Grenze zwischen Wild- und Hauskatze anﬂcgeben wird.,

Fir die geeignetesten Kriterien zur Unterscheidung der Schidel beider
genannten Formen halten die Verfasser von den untersuchten Merkmalen
die Hirnschidelbreite und die Hirnschidelkapazitit. Weiters halten sie die
Condylobasallinge fiir einen geeigneteren Bezugswert als die Totallinge des
Schadels.

Es wurden die Werte, die beim Messen der Schidel von Hauskatzen ge-
wonnen wurden, mit dem Punktesystem, welcher bei der Trophienbewertung
von Wildkatzenschédeln angewendet wird, verglichen, wobei festgestellt
wurde, dags ca. 8 %, der Hauskatzenschidel noch den Kriterien der Medaﬂlen-
erte:lung gentgen (s. Tab. II).
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Abstract: The distinetive characters of femalos I. plumatus Ioff, 1946 and Ischnopsyilus
intermediug (Rothsehild, 1898) are deseribed and figured. Tho speecific status of both Tschrnopayllug
simpler Rotsehild, 1906 and I. mysticus Jordan, 1942 iz established; the distribution and hosts
of these species are given. New faunistio data for 8 apecies are recorded.

New interesting samples of Tschnopsyllidae have been gained and studied
since the author’s last publication {Hurka, 1970); the results are treated
in this paper. My thanks are due to Dr. ¥. Dusbabek, Dr. J. Gaisler, Ing. M.
Jurik and 8. Rybin who offered a part of this material.

L. fschnopsyllus (Ischnopsyllus} plumatus Toff, 1946

Kirgizia — Kurshab (Osh provincs), Eptesicus serotinus (Schreber), 28 TV. 1975, 1 ¢,
leg. Rybin,

This species was insufficiently described by Ioff {1946 : 93) and again
ag a new species by Loff (1949 : 101—102) from southern Kazakhstan (Alma
Ata provinee, valey of river Chu, village Voznesenovka) and from southern
Turkmenia (town Kushka) on the base of 2 33 and 4 92. The sample from
Kazakhstan was found on Myotis myotis (Borkh.), the female from Turkmenia
on Eptesicus serotinus (Schreber). Hopkins, Rothschild (1956 : 280) and
Lewis (1974 :529) wrongly state that I. plumatus was described from
Kirgizia.

In the original descriptions Ioff accentuates the relation of the new taxon
with 1. tntermedius (Rothsch.), and he admits the possibility that /. plumatus
is the Centralasiatic form of I. intermedius. Toff, Bondar (1856 :110)
therefore suppose that the literary statement of I. imlermedius from S.
Kazakhstan (Pakhta-Aral, Dubinin, 1946) belongs in all probability to
1. plumatus.

The description of the species from 1946 is without any illustration. The
description from 1949 gives the illustration of male terminalia only. The
female is characterized by a not large head of the spermatheca and by a broad
dilated part of the duct of the spermatheca. The comb on abdominal tergum [
of this sex consists of 15—22 spines, the lowest spine is usually placed some-
what higher than the lowest bristle of the main row of this tergum. On
sternum VII there are 10—14 bristles.
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Character I. indermedius 1. plumatus

tuberculus clypealis abgent (Fig. 1) present (Fig. 2}
apieal angle of lobus subantenalis about 60” (Fig. 3, 4) about 45° (Fig. §)
pseudosetae under the collar of
mesonotum short (Fig. 6, 7) fong (Fig. 8)
number of spines in combs:
prothorax 2734 (28— 32)* 34
metathorax 20— 29 (22— 26) 26
abdomen 1 18— 28 (20— 25) 20

11 21—32 (23 - 28) 24

11 17—28 (20— 23) 22

v 1524 (16— 20) 18

v 12— 22 (12— 17) 14

Vi 8—15 {11-14) 13

the position of the lowest bristle of the bristle is placed higher  the hristle is placed lower
the main row of abd. tergum I to (Fig. 9) {Fig. 10)
the lowest spine of the comb

longitudinal row of hairs on ab- hairs short and Jess numer- hairs longer and more
dominal terga ous (Fig. 9) numerons (Fig. 10)

number of beistles on stercum VIL 11--20 (13—-17)* in an ir- 25 in a double row
regular row, sometime {Fig. 13}
partly doubled (Fig. 11, 12)

dilated part of the duot of the more dilated (Fig. 14) less dilated (Fig. 18)
spermatheca

* most frequently

Only the male I. plumatus is keyed in the work by Hopkins, Rothschild
(1956 : 260). In the key to the fleas of the Central Asia and Kazakhstan by
Toff, Mikulin and Skalon (1965 : 138—139) both sexes are keyed; the
female is distinguished from [. ‘nfermedius only m the above mentioned
chaetotaxy of the abdominal tergum I.

The comparison of my female material of 7. intermedius from Central
Europe and from the Georgian SSR with the female of I. plumalus resulted
in the finding of further distinctive characters, given in the Table.

It is evident that Ischmopsyllus plumatus Joff represents the taxon of
specific value belonging to the I. elongalus group.

Figs. 1-17. Distinotive characters of female I. tnfermediue (Rotsch.) and 7. plumatus Toffl
Anterior part of head: 1 — 1.4, 2 — J, p.; apical angle of lobus subantenalis: 3,4 — . 4., 6 ~ L.p.;
pacudosetae under the collar of mosonotum: 6, 7 — I, 4., 8 — [. p.; chastotaxy of abdominal
terga 1 and IL: 8 — 1. 4, 10 — 1. p.; chaetolaxy of sternum VII: 11, 12 — 1.4, 13 — 1. p.;
dilated part of the duct of the spermathece: 14 — I. 4., 18 — I. p.; spermatheca: 16 — I, 4.,
17 — 1. p. Seale = 0.2 mm,

(1. plumatus — Kurshah, Kicgizia, 2, 5, 8, 10, 13, 15, 17; T. infermediug — Boh. mer. Koloddje
n, LuZn. 1, 7, 11, 14, 16, Slov. eantr. Corveona Skala 2, 6, 12, Geargian 38R, Dzhali 4, 9).
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Fig. 18, Limit findtings of 7. séimples Rotseh. and I, mysticus Jordan.

2. Ischnopsyllus (Ischnopsyllus) intermedius (Rothschild, 1898)
Czochoslovakia — new localities — Moravia: Joviéko, Myotis myotis (Borkh.), 9. XII.
1954, 1 ¢, Coll. Jurik; Mor. Lesniee near Zibfeh, Nyctalus leisleri (Kuhl), 28, VILL. 1963, 3, .
3. Lschnopsyllus (Ischopsyllus) oclactenus (Kolenati, 1856)
Czochoslovakia — new locality — Moravia: Lednios (Breclav distr.}, Pipisirellus pipi-
sirellus (Schreber), 4. VI, 1969, 5 34, 4 §5.
4. Ischnopsyllus (lschnopsyllus) variabilis (Wagner, 1888)
Czechoslovakia — new localities — Moravia: Lednica (Bfeclav d.), Pipistrellus PEP-

strellus (Schrebery, 4. VI, 1969, 1 @; Studenes near Tiebié, Pipistrellus nathusii {IKeys. & Blas.),
8. IX. 1960, 1 %

The problem of the forms of Tschnopsyllus simpler Rothschild

Both described forms I. s. simplez Rothschild and 1. s. mysticus Jordan
are regarded as geographical (Jordan, 1942) or ecological (Hiirka, 1963)
subspecies. The new findings in the last ten years (Skuratowicz, 1968;
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Peus, 1968, 1972; author’s material) evidently show their sympatric distribu-
tion (Fig. 18}, even in one host colony (more examples from (zechoslovakia —
Fig. 19). This fact and the finds of only two intermediate specimens (from
420 presently recoreded) suggest the specific value of both taxons. Un-
fortunately the females are not distinguishable (neither from female /. hispa-
nicus Jordan).

e

Fig. 18, A survey of finds of I. simplex Rotsch, and I. mysticus Jordan in Czechoslovakin.

5. Ischnopsyllus (Ischnopsyllus) simplex Rothschild, 1906

Czechoslovakia — new losality — Moravia: Rejchartice (Sumperk d.), Myotis natterer
{Kuhl), 2. VIL 1460, 2 34, 4 37, Coll. Jurik.

‘Distribution (Fig. 18): Great Britain, France, Belgium, Holland,
Germsmv (both Republics), Switzerland, Yugoslavia, Czechoslovakla Poland
Georgian SSR.

H.osts: From the 326 literary known males 190 were found on Myolis
naiterers (Kuhl), 90%) on Myoiis mystacinus (Kuhl), 1¥) o Myoiis brandii
{Eversmann), 14 on Myotis daubenfoni (Kuhl), 10 on Myotis myotis (Borkh.),
6 on Barbastella barbastellus (Schreber), 3 on Plecotus auritus (L.), 3 on
Pipiscrellus pipistrellus (Schreber), 2 on Myotis dasycneme (Boie), 2 on Myotis
emarginatus (K. Geoffr.) and 1 on Myolis bechsteini (Kuhl), Vespertilio muri-
nus L., Eplesicus serotinus (Schreber) and Ehinolophus hipposideros (Bechst.).

6. Ischnopsyllus (1schnopsyllus) mysticus Jordan, 1942 stat, n.

Bulgaria — Ladenien, cave on slope of the mountain Perelik (Rodopt Mts., S8moljan d.},
Myeotis mysiacinus (Kuhl), 31, VIT, 1971, 1 3,1 9.

*) Only recently it was asoertained that also in Central Euwrope live both sibling species
Muyotis mystocinus (Kuhl, 1819) and M. brandti (Eversmann, 1845). Both are hosts of 1. simplex
and I. mysticus, as T have determined revising my material. T have found on M. brendté (a sample
of 25 rolinble determined specimens)y 1 3 T. simplex and 5 34 1. myatsms L Hurka {1973}
recorda 4 3& I, &, mysticus on this bat species.
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An interesting find, representing the most southern locality of the species.

Distribution (Fig. 18): Norway, Finland, Holland, German Dem. Rep.,
Poland, Czechoslovakia, Austria, Bulgaria.

Hosts: From the 92 literary known males 72 were found on Myotis
mustacinus (Kuhl), 9 on Myotis brandti (Eversmann), 2 on Myotis nattereri
(Kuhl), 3 on Myotis daubentoni (Kuhl), 1 on Myotis bechsteini (Kuhl), 4 on
Barbastella barbastellus {Schreber) and 1 on Eptesicus nilssoni (Keys & Blas.).

7. Ischnopsyllus ( Hexactenopsylla ) hexactenus (Kolenati, 1856)

Czachoslovakia — new loealities — Moravia: Jevitko, M. myotis (Borkh.), 9. XIL. 1954,
333, 299, Coll. Jurik; Rajehertico (Sumperk d.), M. nattereri (Kuhl), 2. VII. 1960, 2 34,
Coll. Jurik; Kvétnice near Tisnov, Plecotus austriacus {Fischer), 16. XII. 1865, 1 ?: cave Kani-
halka, Mor. Carst, M. blythi orygnathus Mont,, 1 §.

8. Rhinolophopsylla unipectinala turcesianica loff, 1953

Kirgiziys — Sokh, Kyzyl-Kijaluk (Osh prov.), M. blythi oxygnathus Mont., 16. IV. 1970,
1 2. leg. Rybin.
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Abstract: This articlo deseribes a new method for evaluation of similarity of different sample
sites based on the rank order of species on sites studiod. [t enables comparison of the similarity
of comnmunities using the coefficient of concordance (W). The values found were arranged in
diagram by cluster analysis showing the similarity of complex of species of all the biotopes studied.
For example the specios of the family Ephydridae from 8 different meadow biotopos were used.

INTRODUCTION

One important aim of ecological surveys is to classify a number of different
sample sites in a simplifying pattern of groups of sites. This paper describes
a method which enables to evaluate the similarity of two or more biotopes
by taking the total number of species/and/or individuals (the samples must
have the same characteristics, e.g. constant sweeping etc.).

The usefulness of this method was tested in statistical evaluation of the
study of Ephvdridae communities (Karnecka, 1977).

The method of dasmfvmg the sites into groups of sites must be such the
sites within the group are, in some sense, more similar to one another than
to those belonging to different groups.

The earliest index known was that of Jaccard (1912), as a measure of the
similarity between two species lists.

An Index of similarity (I) has been devised by Mountford (1962)and the
method of classification of sites into groups of similar sites has been put
forward.

Another distinet approach is the use of rank correlation methods. As has
been shown by Ghent (1963), the rank coefficient = of Kendal (1962) may
be used to compare communities in terms of the relative abundance of the
constituents. The comparison is fairly simple if the animals are ranked in
relatively few groups of high taxonomic level (e.g. orders), but the ecclogical
significance of such comparisons is limited. The calculation of « between the
species components of two communities is far more complex, for many
species will tie for rank. It would seem that v would be of most value in
measuring succession or change with time of the fauna (or flora) of a single
habitat or related adjacent habitats.

DESCRTPTION OF THE METHODS
The author used coefficient of concordance of Kendall {1962) and adopted
it for the evaluation of ingect populations.
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The first step in classifying the sites into groups is the construction of an
index which gives a mumerical value to the similarity between two sites.

The calculation of the coefficient of concordance

We now consider the case when there are several biotopes, say m in nunber,
of n individuals and we desire to investigate the general relationship betwen
them. '

We will measure the similarity of these biotopes by the so-called coefficient
of concordance ¥ defmed by

W o

where § denotes the sum of squares of deviations of totals of ranks over the
biotopes (sites) from the average rank total. Explained in more detail. any
species recorded in the list receives a rank number, the species with the
lowest. frequency of occurrence receiving rank 1 and the most abundant
species rank n — the number of species in the list. This is done for every site
(biotope). The ranks assigned to cach species are then summed over the
biotopes (sites) and thus we obtain rank totals, The sum of rank totals
divided by the number of species gives the average rank total. The deviations
of the individual rank totals from the average rank total are then squared,
and the sum of these squared deviations is the number 8 in the definition of .
"~ Originally, W was designed to measure concordance between opihions
(or judgements) of m observers who ranked » objects. If the observers all
agree perfectly, W = 1. If they differ considerably in their rankings, the
rank totals for individual objects will be more or less equal, consequently the
sum of squares S will be small, and thus W will be small*).

© An example of the application of the coefficient of concordance to the
problem of measuring similarity between species lists obtained on different
sites (biotopes) will be given later. First it is necessary to make a ecomment
on the procedure which is used where some speeies in the lists happen to have
the same frequency of occurrence, so that their respective ranks are not
uniquely determined. This is the so-called problem of ties.

The problem of tied ranks

In practical applications of ranking methods there sometimes arise cases
in which two or more individuals are so similar that no preference can be
exvressed between them. The numbers are then said to be tied.

rne method which we shall adopt for allocating rank-numbers to tied
individuals is to average the ranks which they would possess if they were
distinguishable.

Jor instance, if the observer ties the second to the seventh inclusive, each

1 i ;
ia alloted the number-él- (2+34+4+5+6-+-7) = 45. This is sometimes
known as the “mid-rank method”. This method has the advantage that the
sum of the ranks for all members remains the same as for an untied ranking,

*} Example for the caleulation of W seo the page 285.
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If some of the rankings contain ties we may write:
S

W=

1
— m?(n® — —myT ot
The (n n) m = T _

where the summation Y is taking place over the various rankings.

T’ is defined as:

'yt

T =
1295

where 3 stands for the summation over various sets of tiea.

~ :
An example of ealculation of W for tied ranks is given in Table 2.

Table 2.
Number  Rank arder Contributions to
recovered Totals * Deviation Quaﬂ(lr\ﬁ.;: i?)rlthe
= 1 3 T i 53 r il i 4 }

K P, K I’y of ranks of average ffamm avorass
Coenia palustris 2 — -6 1L 8 4 16
Discocerina obscurcile 1 — 4.5 2 6.5 — 8.9 30.25
Huyadina quitate 12 27 10 11 21 +9 §1
Hydrellia griseola Jd3s o8 11 9 20 48 64
Hydrina nigricaude 6 3 8 7.5 15.5 +3.5 . . 1225
Huydrina obtecia — 1 2 5 7 —b L 25
Lamproscatelle sibilans 5 3 7 7.5 14.5 +25 6.25
Nostima picla — 1 a2 & 7 — 8 25
Peling aenescens I ue 4.5 2 6.5 — 5.5 30.25
Seatella paludim — 1 2 5 7 —h 25
Seatella stagnalis 7 14 9 10 19 -7 49
Totals - J - I 132 : 364

Avorage is 132 : 11 = 12
For the sum of squares of deviations S we find 304

Caleulation of T:

Kz t; =3 1
> = x[(F -3+ (2-2)]=25
tg = 2 12 : :
Py ot =3 1 :
tp=38 = . X[(2Zx {33 —3)+ {2 —2)] =45
. ty = 2 12
Henes T = 7
Thus from
W — 364 - 384 5854
1 426
SX X113 —1)— 2% 7

Coefficient of concordance is needed as a measure of concordance of the
observers taken as a group.
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Table 1. The list and frequency of ephydrid species at studied localities,

el L R M Ki K P Py

Axysia cesta (Halid., 1833) 1
Coenta palustria (Fall., 1823) 3 2
Diclustopa duplosetosa (Beck., 1896} 1
Discocering obscurella (Fall., 1813) 1
plumosa (Fall., 1813) 4 1
Hecamedoudes gloucella (Stenh., 1844) 1
Hyadina gutlate (Fall., 1813) 36 21 22 8 8 12 27 14
nitide (Macy., 1836) 2 i
Hydrellin griseola {Fall., 1813) 48 66 32 4 340 138 8 54
Hytring flavipes (Fall., 1813) 2 3
nigricaudn Stenh., 1844 4 1 17 6
obtecta {Beck., 1896) 12
posticata (Meigen, 1830)
sexmaculata (Beck., 1896) 1 3 3 1
Lamproscatella sibilans (Halid., 1833) 25 5 3 2
Limneliia quadrata (Fall., 1313)
Nostime picta {(Fall., 1813) 4 9 16 ] 3 1
Notiphilla cinerea Fall., 1813
riparie Meigen, 1813 1
Parydra fossarum {Haliday, 1834)
pusilie (Meigen, 1830}
Pelina acneacens Stenh., 1844 1
Failopa compta. (Meigen, 1830) 1
nitidula (Fall., 1813) a1 21 an
polite (Macq., 1835) ]
Seatella paludum (Meigen, 1830) 1 1
stagnalis (Fall,, 1823) it 10 f 2 g T id4 14
Scatophills sp. Book., 1896 1
Trimerine madizans {Fall,, 1823) 7 1 (3]

..
— %

-l R IR

[l

K; = Horskd Kyilda — meadow, K3 — Horskd Kvilda — wot meadow, P; = Pandava —
mendow, Py = Pantava — wet meadow, = Celakovice — meadow, L = Luzany — meadow,
E = Ruda — meadow, M — Mistek — meadow.

The coefficient of concordance is used chiefly for m > 2, i.e. for describing

gimilarity of relation of more than two series of data. In the case m = 2 it is
closely related to Spearman’s correlation coefficient p, viz.

W:—;—(g—{—l} or p =2W — 1

Table 3. Value of W x 103 for date of Dipterous fauna in 8 hiotopes

¢ L R M X, K Py Py
¢ —
L 665
B 731 697
M 655 643 639
K, 703 566 506 358
Ka 623 470 482 573 857
P 693 810 578 630 780 854
Pa 493 668 518 612 B18 674 776 -
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In the interpretation of the values of W for m = 2 care should be therefore
taken: as may be seen from the formulas relating ¢ to W, values of W near 1
indicate close positive relationship, values near O close negative relationship,
and values near 0.5 approximate independence.

We prefer the use of W, though it does not possess the usual properties
of correlation coefficients, viz. the range from —1 to 1, since it appears to be
simple computationally.

Method of classification

Mountford’s (1962) cluster analysis method was applied. This method
can be used for construction of & diagram from which relationships of more
than two sites are simultaneous apparent.

g l-? K K M L R C

857

8212

Fig. 1. The classification of eight biotopes based on the cosfficient of consordance between them.
Arranged according to the altitude above sea-lavel, P = Panéavs, 1320 m alt.; K = Horské
Kvilda, 1060 m alt.; M = Mustek, 800 m alt.; R = Ruds, 420 m alt.; L. = LuZany, 360 m alt.;
' = Celakovice, 175 matt : I = meadow, 2 = wet meadow, other biotopes are meadows,

The coefficient of concordance between site B and a group composed of
sites A; and A, is defined as
W(A,B) + W(A,B)
2

W(A[Az, B) =



where W(A1B) is the cofficient of concordance between the pair of sites Ay
and B, and in gansral, the cosfficient of concordance between mtes B and.
a group compozzd of m sites: Ay, As, ... An is defined as :
W(A:1B) + W(AZB) 4 oo+ W(ARB)

. m

W(AL, As.. .. Ap; B) ==

The index between a group composed of sltes Al and A= dnd a second group
composed of sites By and By is

W(AB1) + W(A1B2) + W(A:By) + W(A,By)
i <

_W(A]AE§ 1B )

In general the index between groups AjAz...An and Bl, Bg . By is de-
fined as '

TR A;B;
mn.§1J§ Wit Bi)

The classification is obtained by the following rule; From the table of the
indices of similarity select the highest value: the pa,lt' corresponding to this
value are combined to form a smgle group. [he indices of similarity between
this new group and cach of the other are evaluated according to the definition
of the index between groups of sites. In this way a new reduced table of
indices is obtained. The index with the highest value in the reduced table is
then selected and the procedure repeated. Further repetitions will eventually
reduce the table to a single value. The value of the index between two groups
of sites which are ;omed together is taken as a measure of the degree of
association between the two groups.

The method is now applwd to the data from the matmml collected from
1957 to 1971 (Karnecka. 1977).

The numbers of species found in each of 8 biotopes are given in Table ]
and the coefficient of concordance (W) in Table 3. |

The highest value of coefficient' of concordance is 857, and therefore K
and K; are grouped together. The indices of Loncordam,e between each
of G, L, R, M, P; and Py and the g group K;: Ky are thpn evaluated. Thus the
index between ¢ and the group K;:Ks is i

W(C; Ki) + W(C; K) 703 + 623

5 = 5 — 663

In this way we obtain the reduced Table 4:

Table 4. Reduced table; value of W » 103 for date of Dipterous fauns

¢ L R M KK P Ps
¢ _
L G665
R 731 697 '
M 655 643 639 I
K K, 663 518 494 465
Py 693 810 578 630 a2
308 493 hlik a8 613 748 776 =
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The highest value is 822, the index between P; and the group K,;: K; and
therefore Ko, K; and P; arc combined together.
The final is Table 5.

Table 5. The final tablo.

CLRM K K Ps

CLEM —
K Ko Ps 553 —

The final classification is shown in Fig. 1.

The method described here has many advantages, ¢.g. the material evaluated
need not be very abundant, it can be used for the material which is not de-
termined to the species, i.e. for families, trophical groups ete.

The evaluation of the similarity of biotopes by using this method is very
objective because both quantitative and qualitative characters are considered.
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Example for the calculation of W.

Objeet
A B cC. D E ™
Observer P a 4 1 6 3 2
» @ 2 3 1 i 6 4
w R 4 1 6 3 2 5
w8 4 5] 2 5 1 6
Total of ranks: 15 11 il 19 12 17
Averag: 154 11 ++ 10 4 19 4 12 - 17 = 84
84:6 =14
Deviation from average: +1 -3 —4 45 -2 43
Square of doviation: 1 4 16 25 4 9
Hence S=1+94-16 25 +44 964
m = 4
n ==
. 64
wo 22X o
16 = 210

Author's address: RNDr. H. Karneeki, Prirodovédeckd fakulta Univeraity Karlovy, Katecdra
systematické zoologie, 128 44 Praha 2, Vini¢na 7, Czechoslovakia.
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PATHOGENICITY OF A STRAIN OF PAECILOMYCES FUMOSO-ROSEUS
ISOLATED FROM ZOOTERMOPSIS SP. (ISOPTERA)

RizEva KREJZOVA

Received November 10, 1975

Abstrast: A strain of P, fumose-roseus freshly isolated from Zeotermopsis sp. and a strain
isolated from a distant host and kept in viiro for a long time were found to be pathogenio for
the termites . formosenus and R. lucifugus, the latter strain being more sffeative. A high patho-
genicity of P. fumose-roseus for Lepidoptera was confirmed.

INTRODUCTION

The fungus Paeciloniyces fumoso-roseus (Wize) Brown et Smith (1957},
although previously reported from the representatives of Coleoptera, Diptera
and Lepidoptera and even as n saprophyte (Wize, 1804; Vuillemin, 1911;
Picard, 1914; Vassiljevski, 1929; Rozsypal, 1930; Kennelly and
Grimes, 1930; Siemasko, 1937; Javiurkova-Fassatiov, 1956; Brown
and Smith 1957), was found for the first time in nature on termites of
Zootermopsis sp. in 1973 (Krejzova, 1975). The whole termite-nest died
out of this mycosis. The aim of our experiments was to verify, at least under
laboratory conditions, whether an occasional infection was involved or
whether this fungus may serve as a common parasite of termites, like for
example some species of Conidiobolus (Altson, 1947; Kevorkian, 1937;
Yendol and Paschke, 1965; Krejzovd, 1975). We have therefore tested
the pathogenicity of the isolated strain and compared it with that of another
strain isolated from Coleoptera (Bothynoderes punctiventris Germ.), using two
species of termites and larvae of Gallerin mellonella L. as hosts.

MATERIAL AND METHODS

Tor the demanstration of pathogenicity of tho fungus we used the following animals: Coplo-
termes formesenus (Shirakl) and Reticwlitermes lucifugus (Rossi), 20 workers, pseudergatos or
grawn larvan of each species, and G, mellonella larvac of fourth or sevaonth instar, also 20 specimens.
T'he same number of insects weore usad as s sontrol. The insect material originated from laboratory -
-renrod colonies. Each experiment was ropliested five times,

The enlturas for superficial infoction with eonidia of thy fungys were grown in small petri
dishos on Sabouraud gluevse agar with penicillin and streptomyein (Krejzovia, 1871 a, h).
The experimental animals were exposod to conidia of 10— 14-day.old enitures for & hours,
directly in the petri dishes containing tho sultures. The eontrol termites and (alleria larvae
remained untreated.

For the infection by myeslium, submergad cultures wers grown on ligquid Sabourawd glucose
mediurn for 3 -7 days, proviling only myeoliunt not conidia, The culture was intraduced into
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the last larval instar of G. mellonella in the amount of (L1 mm by intrahsemeooelic injection.
The control larvae were treated with the same amount of sterile distilled water.

After inoculation, the experimental animals, ss well as the controls, were transferrad to
aterile petri dishea with food. The dead termites ware removed every 24 hours and transferred
to other sterile dishes on moistened filter paper. The termites or 6. mellonella larvae which died
of myecosis were covered with the hyphas of the fungus in 24--36 hours.

Tha probable error of the arithmatic maan of the averaga mortality of both species of termites
as well as of larvae of @. mellonslla was ealeulated after the formala of Jakoviev (Jakovlev,
1968) as in our previous papor (Krejzovs, 1976).

BSome of the infected specimens wore fixed in Bouin-Dubaosque-Brasil fluid with aloohol or
Carnoy fluid and then transferred through a butanocl series and embedded in paraffin, Embedded
specimens were sectioned and the cuts were stained by Heidenhain’s iron-haematoxylin method.
The development of mycosis was then followed on histologieal preparations.

RESULT®

The strain of P. fumoso-roseus isolated from Zoolermopsis sp. termites
caused 98,5%, average mortality of C. formosanus (PEAM*) 0.7) and 22.5%,
average mortality of B. lusifugus (PEAM 3) during 2—4 days. The strain
kept for a long time in vitro and isolated from Coleoptera (Bothynoderes
punctiventris Germ.) caused 1009, mortality of C. formosanus and was more
pathogenic also for R. lucifugus than the strain freshly isolated from Zoo-
lermopsis 8p. since it caused 60%, average mortality (PEAM 3) during
2—4 days. No termites died in the controls.

The strain isclated from Zootermopsis sp. caused also 100%, mortality
of &. melloneila larvae during 2—3 days after inoculation with the submerged
culture, whereas 89%, average mortality (PEAM 1) was obtained after the
same period if snperficial infection with conidia was applied. Again no morta-
lity oecurred 1n the controls.

A heavy infection with P. fumoso-roseus was observed on histological
sections. The dead bodies of termites (Fig. 1, 2) and . mellonella larvae
(Figs. 3, 4) were completely grown through and mummified by the hyphae
of the fungus. The bodies placed in a petri dish with the moistened filter paper
were first overgrown with a fine white velvety cover (Figs. 5, 6), which later
grew in form of white tufts filling eventually the entire space of the dish.
The phialides with conidia were already forming at that time.

DISCUSSION AND CONCLUSION

The strain of P. fumoso-roseus freshly isolated from Zooflermopsis sp. and
the strain isolated from a distant host and kept in vitro for a Iong time were
found to be pathogenic for two species of termites, the latter strain being
more effective. A certain rate of pathogenicity for termites seems to be a
frequent property of some strains of this fungus, but it is not yet certain
whether it is a general property. Further detailed study and examination
of a larger number of strains would be needed for the conclusion that. the
pathogenicity for termites is a general ability of the fungus.

Also the high pathogenicity of P. fumoso-roseus for Lepidoptera was
confirmed, even if a strain isolated from a distant host was used for the
infection.
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GROSSE DER GELEGE UND EIER BEI DER BLASSRALLE — FULICA
ATRA (AVES: RALLIFORMES)

- Paver REPA
Eingegangen am 10. Oktober 1975

Abstract: Author invostigated dimensions of eggs and cluteh size by Coot, Fulico atra
Linngeus, 1758 on exaetly separated first and ropeated clutohes in the neighborough of Pland
u Martinskyceh Lazni (southwest Bohemia, district Tachov). He found that eluteh size sank with
the advaneing time of the egg laying and that between the first and repeatecd clutehes was no
difference 1n the size. The egg size sank with the advancing time of the egg laymg and was in
a ocrtain degree depended on the number of eggs in the clutch. Between the first and repeated
clutches was in the egg size no difference.

Die Angaben iiber die Grosse der Gelege und der Eier bei der Blassralle
findet man bei vielen unseren (Lelek, Havlin 1956; Lelek, 1958; Havlin,
1970}, sowie ausliandischen Autoren (Kornowski, 1957; Bezzel, 1859, 1967,
Wagner, 1982; Haase Wobus, 1971). Der Brutékologie der Blissralle ist
eine von meinen fritheren Studien gewidmet (Repa, 1976); dortselbst wurden
auch Angaben iiber die Gelege- und Eiergrosse angesammelt.

In denJahren 19701974 habe ich bei den zoologischen Bestandsaufnahmen
im Naturschutzgebiet ,,Anenské rybniky* bei Plana alle Wasservogelnester
evidiert und die diesbeziiglichen Beobachtungen in verhiltnissmissig kurzen
Zeitabstinden durchgefithrt, sodass ich imstande war die Erst- und Nach-
gelege der Blissralle ziemlich verldsslich zu unterscheiden. Ich méchte daher
im Folgenden unsere Kenntnisse iiber die Gelege- und Eiergrisse bei Erst-
und Nachgelegen dieser Vogelart vervollstindigen. '

BESCHRETBUNG DES BEOBACHTETEN GEBIETES

Dasa Naturschutzgebiet ,,Anenské rybniky", wo ich in den Jahren 1970 —1974 das Nisten
der Bldssralle beobachtete, befindet sich im Katastor der Stadt Pland u Maridnzskych Lazni
im Bezirk Tachoy, Siidwestbiihmen. Es besteht aus den Teichen ,,Labuti** (25,5 ha) und ,, Anenski*
(19 ha). Im Jahre 1971 verfolgte ich susserdem noch die etwa 53 km hievon gelegenen Teiche
Begent” (52 ha) und ,,Dolni"* {9 ha). In den Jahren 1973— 1974 wurde in die Beobachtungen
auch ein namenloser und in der Nahe des Naturschutzgebietes gelegoner Feldteich {etwa 5.5 ha)
einbozogen.

Alle Teiche liogen in 600--510 m 4. d. M. Sie werden von der Staatsfischerei, Betrieb in
Maridnské Ldzng, normal bewirtschaftet. Unmittelbar vor dem Beginn meiner Beobachtungen
wurde hier iiberall sg. Rekultivation der Ufer mit Hilfe sechwerer Maschinen durchgefiihrt,
wodurch die Uferpflanzenbestiinde grindlich verdndert wurden, Alle Teiche sind  jetzt von
landwirtsehaftlich genutzten Iléchen umgeben. Nihere Angaben iiber die Naeturbedingungen
und Zusarmmensetzung der Avifauns des Naturschutzgebietes kenn man m den Arbeiten von
Urbének, Konopka (1961} un Ropa (1875) finden,
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Tab. 1. Gelegegrossen bei der Blissralle (Fulica atra L.\

Zahl der Eier im Geloge

Dekads Ergtoz Gelege
3 4 5 6 7 8 9 10 11 12 5 Sx n

2. Aprildekade - = = 1 1 1 - - - - 7.0 0,81 0,468 3
3. Aprildekade - - 1 — 8 5 3 = = — 7.1 1,04 0,254 17
1. Maidckade - 2 1 9 10 6 3 3 1 1 7.2 1,82 0,300 37
2. Maidekade 2 — 5 10 8 8 2 2 -~ — 6.7 1,20 0,197 37
3. Maidekade g 1 3 6 5 2 1 L, = 8,2 1,70 0,370 21
1. Junidekare — 1 5] 4 I - - - - = 5,4 0,52 157 11
2. Junidekare —_ - 1 2 - - = e e b,7 0,47 0,273 3
3. Junidekade -

Insgesamt, 4 5 16 32 33 22 9 6 1 1 8,72 1,64 0,146 129

METHODIK

Die Teiche wurden in der Brutzeit in wichentlichen Intervallen besucht und dabei alle
Nester in den Uferbestéinden der Wasser- und SumpfpAanzen susgesucht, evidiert und in den
Plan les Naturschutzgebiets cingotragen; selbstversténdlich auch weiterhin verfolgt. In den
Situationsplan wurden gleichzeitig bei jeder Besichtigung der Teicho simtliche festgestellte
Neatbauversuche eingetragen. Ebense wurden simtliche Aufenthaltsorto einzelner Paare re-
gistriert. Da die Uferbeatinde auf den verfolgton Teichen sehr diinn und die Teiche gut {ber-
sichtlich sind konnte man diese Stellen ziemlich lsicht armitteln. Durch Vergleich von Situations-
plinen einzelner Besichtigungen in domselben Jahre bietet sich die Méglichkeit die Erst- und
Nachgeleﬁa festzustellen sowie auch zu ermitteln, ob es sich bel einigen spit angelegten Nostern
um eine Ubersiedlung nach Vernichtung des Erstgeleges, oder eimen spédten Nistbeginn handelt.
Bloss bei Angaben vom 50 Hektar grossen Teich ,,Regent” war es nicht moglich wihrend
jedes Besuches ein solches Schema anzufertigen. Deshalb benittze ich von diesem Teiche Angaben
nur in den Fillen, wo sich Erst- sowie Nachgelege in denselben Nestern befanden, beziehungs-
weise wo Nachgelege sich zwar in nouen Nestern, jedoch in unmittelbarer Niithe der urspringlichen
Nester befanden.

Eingezeichnet wurde die Zahl und Grosse der Eier, die mit Gensuigkeit auf 0,1 mm mit
Schublehre gemossen wurde, Bei jeweiliger Kontrolle gemessens Eier wurden mit verschieden-
farbigen Zeichen versshen. Die Zeit des Ablagobeginns wurde nach dem festgestellten Verlauf
des Nistens {siche Havlin, 1970) in einzelne Dekaden mickversetzt. Die Daten iiber die Linge
der Bebriitung wurden aus Niethammer (1842} Gbernommen.

In die Tabellen habe ich nur Angaben iiber diejenigen Erst. und Nachgalege eingezogen,
wo ich einwandfrei sicher war, dass sie beendet worden sind. In die Durchschnittswerte wurden
auch komplette Ersatzgolege nach vernichteten ungeendeten Erstgelagon eingerschnet. ’

EIGENE ERGEBNISSE

a) Grisse des Geleges

In der Tab. 1 sind Angaben iiber 129 Erstgelege und 35 Nachgelege zusam-
mengefasst; beide nur, wenn ihre Eierzahl mit Sicherheit als definitiv be-
zeichnet weorden konnte. Es wird Durchschnittszahl der Eier in Gelegen
angefithrt, bei denen die Ablage des ersten Eies in die gleiche Dekade fillt.
“Aus der Tab. 1 ist ersichtlich, dass, genauso wie bei meinem Material aus
der Tachover Senke (Repa, 1976), bei spater angefangenen Gelegen die
Zaht der Eier niedriger ist, als bei fritheren. Die Unterschiede sind statistisch
nachweisbar. Bei den ersten Gelegen betrigt der t-Testwert fir Unterschiede
der durchschnittlichen Grisse zwischen den Gelegen aus der 1. und 2. Mai-
dekade 1,39, und filr Unterschiede zwischen den Gelegen aus der 3. April-
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in Abhingigkeit von dem Nistbeginn {Ablage des ersten Eies)

Nachgelege

3 4 & 6 7 8 9 10 11 8 By n t-Wert
- - I - 1 i - - 1 7,7 2,17 1,085 4 0,39
- - 1 H 3 2 2 - - 7.3 1,36 0,450 9 1,25
- 1 3 2 2 1 1 T - 6,5 1,77 0,535 11 0,47
— = 6. 1 T owes oz umw em 5,4 0,68 0,240 8 0,00
— 1 - 1 - - = = = 5.0 1,00 0,710 2 0,47

= i - = - - - - = 4,0 0,00 0,000 1

— 3 11 5 7 4 3 1 1 6,45 1,73 0,295 35 0,82

dekade und 3. Maidekade 2,11. Analogisch ergibt sich bei den Nachgelegen
der t-Wert fiir Grissenunterschiede der Gelege aus der 2. Maidekade und der
1. Junidekade mit 3,72. Aufl diesen Umstand haben bereits Bezzel (1959,
1967) und Haviin (1970) aufmerksam gemacht.

Interessant ist der Vergleich der Grosse der Erst- und Nachgelege. Nach
den meisten Literaturangaben sollen die Ersatzgelege weniger Eier enthalten
als die ersten (Lelek, 1958; Haase, Wobus, 1971). In unserem Material ist
zwar die durchschnittliche Grosse aller verfolgten Erstgelege hoher als aller
festgestellten Nachgelege, aber durch Vergleich der Eierdurchschnittszah! in
ersten Gelegen und Nachgelegen, welche in gleicher Dekade angefangen
wurden, kénnen wir zu keinem statistisch nachweisbaren Unterschied ge-
langen.

Ich habe anch die Grosse der ersten Gelege nur mit Ersatzgelegen desselben
Paares verglichen. In 18 Fillen, wo mir die Daten iiber die Eierzahl im
abgeschlogsenen ersten Gelege und ebenso definitiven Nachgelege des gleichen
Paares zur Verfiigung standen, war die Eierzahl in 7 Fillen im ersten Gelege
grosser (44 9,), in 3 Fillen gleich (19 %) und in 6 Fallen {37 %) war die
%ierzahl des Nachgeleges grosser als bei dem ersten Gelege des gleichen

aares.

Es scheint also, dass die kleinere Eijerzahl der Nachgelege bei der Blassralle
dem spéteren Datum derselben zuzuschreiben sei. Der erhéhte Anteil der
Ersastzgelege in spiteren Dekaden der Brutzeit kann daher nicht Ursache
der mit fortschreitender Zeit sinkender Eierzahl sein. Sie ist iiberhaupt nur
gcheinbar, tritt nur dann hervor, wenn wir die Gelege ohne Riicksicht auf
Beginn des Nistens bewerten. Die Ursachen der sinkenden Gelegegrosse im
Verlaufe der Brutzeit miissen daher in anderen Umstinden gesucht werden,
die von Havlin (1970) angedeutet (einen hoheren Anteil der erstmals
briitenden Paare und hiohere Anzahl der an ungeeigneten Stellen nistenden
Paare im spiter mit Brutgeschaft ansetzenden Teils der Population).

Die durchschnittliche Grosse aller verfolgten Erstgelege (n == 129) betrug
6.72. Im Vergleich mit anderen Autoren (Kornowski, 1957; Lelek, 1958;
Bezzel, 1959, 1967; Blum, 1962; Havlin, 1970; Haase, Wobus, 1972}
ist es die niedrigste Durchschnittsgrésse, die bis jetzt auf europiischen
Lokalititen vorgefunden wurde. Nur dic von Noll (ex Niethammer, 1942)
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Tab. 2. Biergrissen der Blassralle (Fulica aira L.) in abgeschlosenen erston Gelegen in Abhiingig-
keit von dem Nistbeginn (Ablage dea ersten Eies).

Mo natsdokade Emr]ii.n‘f;e in mm Ei:?rbrmte in mm
5 Hy bS] Sx n
2. Aprildekade 62,1 1,40 0,302 36,1 1,56 0,338 21
3. Aprildekade 52,9 3,10 0,298 36,3 2,04 0,201 102
1, Maidekade 42,8 2,38 0,184 36,7 1,64 4,122 179
2. Maidekade 52,3 2,28 0,161 36,3 1,16 0,082 200
3. Maidekade 52,3 212 0,208 34,7 1,75 0,170 108
1. Junidekade 51,3 2,64 0,404 36,2 1,18 0,190 39
2. Junidekade 58,4 1,66 0,636 BN 1,78 0,720 [}

aus der Schweiz angegebene Gelegegrosse der Blissralle ndhert sich unseren
Feststellungen, ist aber dennoch grosser — 6,82.

Sogar auch bei meinen fritheren Beobachtungen an Teichen der Senke von
Tachov wurden durchwegs bedeutend zahlreichere Gelege der Blissralle an
getroffen, sodass die niedrige Eieranzahl in Gelegen im Naturschutzgebiet
.»Anenské rybniky* nicht etwa durch ravhere klimatische Bedingungen und
hohere Lage zu erkliren ist, da diese ja hier die gleichen sind, wie im vorher
erwihnten Fall. Ich sehe die Ursache in den unlingst entstandenen Devasta-
tionen der Uferpflanzenbestande, welche ein viel schwierigeres Aufsuchen der
geeigneten Niststellen und Verschiebung der Brutpenode zur ‘[‘mlge hatten
(Repa, 1975).

b) Die Ausmasse der Eier

In der Tab. 2 sind Angaben iiber die Breite und Lange der Eier in den nach
der Zeit des Bebriitungsbeginns in einzelne Dekaden ngereahten Erstgelegen
zusammengefasst. Analogisch geordnete Angaben itber Nachgelege finden
gich in der Tab, 3. Man smht dass bei den Erstgelegen eine Verminderung
der Eierlinge mit dem Fortschreiten der Ablagezeit eintritt. Der t-Wert fiar
Unterschiede in der Durchschnittslinge der in 3. Aprildekade und in der

1. Junidekade abgelegten Eier betrdgt 3,13, was man als eine statistisch hohe

Nachweislichkeit betrachten kann. Bei der Breite der Eier wurden keine
statistisch bedeutenden Unterschiede zwischen den in verschiedenen Dekaden
der Brutperiode angefangenen Gelegen festgestellt. Analogische Verhiiltnisse
habe ich schon von vorher im Material aus der Tachover Senke gefunden,

Tab. 3. Energrunsen der Blidssralle ( Fulica atre L.) in abgeschlossenen Nashgologen in Abhingigkeit
von dom Nistheginn (Ablage des ersten Eies).

Eierlén; Eiorbreito Zahl
Monatadekads 8 8P e 5 o dor Ex.

1. Maidekade 51.2 2,02 0,388 35,0 2,14 3,410 27
2. Maidekade 51,8 2,04 0,200 36,4 0,83 0,105 62
3. Mpidekade 52,2 1,51 0,198 36,2 0,08 0,114 74
1. Junidekade 63,7 2.12 0,331 36,7 1,80 0,281 41
2. Junidekads 53,0 2,30 6,810 36,2 2,72 0,950 8
3. Junidekada 51,8 1,92 0,680 34,0 0,21 0,075 4
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Tab. 4. Grosse der Eier in den Erstgelegen der Blassralle in Abhéngigkeit von der Stiickzahl
der Eier im Gelege.

Eierzahl Eierlinge Eterbreite Zahl
im Gelege X 8 Bx 5 fix der Fx.
3 51,6 1,15 0,330 35,6 1,26 0,366 12
4 61,6 1,80 0,420 35,9 1,36 0,300 20
5 52,5 2,58 0,330 36,1 1,66 0,224 55
6 52,5 2,50 0,200 36.6 1,51 0,115 168
7 52,4 2,62 0,217 36,6 1,69 0,141 147
8 52,3 2,22 0,195 36,2 1,68 0,140 128
9 52,3 2,52 0,295 36,1 1,27 0,149 T2
16 52,0 2,76 0,436 36,5 1,57 0,25 40
11 53.5 1,28 0,400 36,9 0,60 0,181 131

wo ich allerdings die Erst- und Nachlege zusammen bewertete (Repa, 1976).
Wenn wir die Nachgelege getrennt bewerten (Tab. 3), sechen wir eine umgekehrte
Lage: mit spiater angefangener Ablage steigt die Eierlange. Der Unterschied
zwischen den durchschnittlichen Eierlingen der in der 2. Maidekade und in
der 1. Junidekade angefangenen Gelege hat den t-Wert 4,52, was statistisch
von hoher Nachweislichkeit ist. Die Breite der Eier hat wiederum keine
statistisch bedeutenden Unterschiede aufgewiesen.

Ferner habe ich Anderungen in der Bigrosse im Zusammenhang mit der
Eimenge im (lelege beobachtet {Tab. 4). Wiederum fand ich ahnliche Ver-
haltnisse wie bei den fritheren Analysen des Materials aus der Tachover Senke
(Repa, 1976). Die grossten Eier habe ich in den aus 6—7 Stiick bestehenden
Gelegen gefunden. Die kleineren Gelege enthielten auch wesentlich kleinere
Eier. Der t-Wert fir Unterschied in der Durchschnittslinge der Eier zwischen
den vierstiickigen und sechsstiickigen Gelegen betrigt 1,95, was man vielleicht
als statistisch nachweislich bewerten kann. Der t-Wert fiir Unterschiede in
der Durchschnittsbreite der Eier zwischen den vier- und sechsstiickigen
Gelegen betrigt 1,81, und liegt daher an der Grenze des Nachweislichkeits-
wertes. Die Eier aus den mehr als siebenstiickigen Gelegen weisen eine ein
wenig kleinere Liange auf als solche ang 6 —7stiickigen, die Unterschiede sind
aber statistisch nicht nachweisbar.

Ich habe schliesslich die Eiergrésse in Erst- und Nachgelegen verglichen.
In der Tab. 5 finden wir die t-Testwerte fiir Unterschiede zwischen der
durchschnittlichen Breite und Lénge der Eier in den ersten und den nach-
traglichen Gelegen, die in der gleichen Dekade angefangen wurden. Bei den
Gelegen aus der 1. Maidekade waren die Eier nachweisbar kleiner. In den
weiteren Dekaden waren aber die Unterschiede statistisch unbedeutend,
und manchmal (z. B. in der 1. Junidekade) fand man in Nachgelegen Eier,
die nachweisbar grisser waren, als die aus den ersten Gelegen. Ich berechnete
und verglich auch die durchschnittliche Grosse der Eier in den Erst- und
Nachlegen, welche von demselben Paar stammten. Aus 13 Fillen, wo der
Durchschnitt aus dem abgeschlossenen ersten und zweiten Gelege berechnet
wurde, waren die Eier aus dem ersten Gelege 5mal durchschnittlich grosser
und 5mal kleiner als die vom zweiten, was in beiden Fillen 39 ¢ bedeutet.
In restlichen 3 Fallen (22 9;) war die Durchschnittsgrosse in beiden Katego-
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Tab. 5. Testwerte [ir Eiergrossonunterschiede zwischon den ersten und nachtriglichen Gelegen
aus dem gleichen Zeitraum.

t-Wert Zahl der
Monatsdekade fir Unterschied fiir Unterschied Freiheitsgrade
in Bierldnge in Eierbreita
1. Maidekade +3,50 1! +3.80 1! 204
2. Maidekade +1,65 ~0,78 260
3. Maidekade + 3,60 —2,50 1! 178
L Junidekade —4,82 1! — 1,42 78

Erlduterungen zu den Tabellen;
~ Durchsehnitt, n — Individuenzahl 8 — Standarddeviation sy — Mittelfehler im Durch-

schnitt

-+ hoherer Durchschnitt bei Erstgelegen

— héheher Durchschnitt bei Nachgelegen

!! Unterschied ist von hoher statistischen Nachwcuhchkmt

rien annihernd gleich. Wenn ich auch die Falle in Betracht zog, in welchen
ich nicht ganz sicher war, dass Gelege definitiv sei, fand ich dieselbe Lage;
in 18 Fallen (45 %) war die Durr:hschnithsgrﬁsse bei den Eiern aus dem
ersten Gelege hi:iher, in 16 Fillen (40 9;) war das Verhdltnis umgekehrt,
und in § Fillen (15 9%,) war die Durehachmttsgro&% der Eier aus dem ersten
und zweiten Gelege annahernd gleich. Es scheint also, dass zwischen der
QGrosse der Eier aus den ersten und nachtriglichen Gelegen keine wesentlichen
Unterschiede bestehen.

Die wiederholten Nestkontrollen und jeweiliges Messen der abgelegten
Eier erméglichte mir wenigstens annédhernd zu bestimmen, ob die Anderungen
der Eigrosse von der Reihenfolge der Ablage abhingig seien. Da die Kontrol-
len nicht tiglich durchgefithrt wurden, konnte ich diese Reihenfolge nicht
ganz genau teststellen, aber die meisten Gelege wurden wenigstens zweimal
gemessen, sodass ich imstande war wenigstens die Gruppe der eher und spéater
abgelegten Eier zu unterscheiden. Solche Daten habe ich uber 66 Gelege
angesammelt. In 22 Fillen (33 %,) waren die frither abgelegten Eler grosser
in 35 Fallen (53 %) war die Lagc umgekehrt, und in 9 Fillen (14 %,) waren
die Eier der frither und spiter abgelegten Gruppe annihernd gleleh gross.
Ausserdem habe ich die Durchschinttsgrésse fiir 190 Eier ausgerechnet., von
welchen ich genau wusste, dass sie als erstes bis viertes Stiick im Gelege
abgelegt wurden, und fiir 93 Eier, die als fiinftes und noch spiteres Stiick im
Nest erschienen. Die durchschnittliche Grisse betrug in der ersten Gruppe
52,3 + 3.0,162 X 35,2 == 3. 0,127 mm, und in der spdter abgelegien Gruppe
52,6 L 3. 0 198 x 36 0+ 3.0,126 mm. Der t-Testwert fiir Unterschiede in
der Eierlin ge betragt 1,20 und ist daher statistisch nicht nachweisbar. Fiir
die Breite der Eier macht er aber 4,42 und hat eine hohe statistische Nach-
weislichkeit, Es scheint, dass die Grossenunterschiede in dieser Hinsicht
ilberhaupt nicht allzugross seien; dennoch ist eine gewisse Tendenz zur
Vergrisserung bei den spiter abgelegten Eier zu verzeichnen. :

ZUSAMMENFASSUNG

An 129 ersten und 35 nachtriglichen Gelegen der Bldssrallen von den
Teichen in der Umgebung von Pland u Marianskych Lazni (Bezirk Tachov,
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Stidwestbshmen) wurden die Anderungen der Gelege- und Eiergrisse ver-
folgt.

Die Gelegegrasse ist von der Zeit des Ablagebeginns abhangig und zeigt mit
ihrem Fortschreiten eine deutlich sinkende Tendenz.

Die Grosse der ersten und der nachtraglichen Gelege, welche annihernd
gleichzeitig angefangen wurden, weist keine wesentlichen Unterschiede auf.

Allgemeine Durthschmttsgmsqe der ersten Gelege war an den verfolgten
Teichen ausserordentlich klein — 6,72, was dem Mangel an geeigneten Nist-
stellen zuzuschreiben sel.

Die Grosse der Eier in Krstgelegen sinkt mit der Fortschrittenheit des
Ablagebeginns; bei den Nachﬂelcgen ist die Lage umgekehrt.

Es zeigt sich eine gewisse Abhéngigkeit der E]ergmsse von der Gelege-
grisse; die Unterschiede liegen aber an der Grenze der Nachweislichkeit.
Die grissten Eier findet man in sechs- und siebenstiickigen Gelegen. Zwischen
der Grosse der Eier aus den ersten und nachtriglichen Gelegen besteht kein
wesentlicher Unterschied.

Die spater im gleichen Gelege abgelegten Eier sind ein wenig grosser als
die fritheren.
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TWO NEW OPILIONIDS OF THE FAMILY LEIOBUNIDAE FROM KOREA
(ARACH., OPILIONES)

Veapivin SILHAVY
Received December 15, 1875

Abstract: Two Opilionids from the family Leivbunidae found by author in Korea {Kumgang-
-san1 Mountains) are described: Leiobunum wegneori sp. n. (subfamily Leiobunidae) and Metaga-
grelle dumila sp. n, (subfemily Gagrellinae).

During my short sojourn in Korea (1975) I found two new Opilionids
in the Kumgang-san mountains. I think this discovery is rather important
since only eleven species of this order from Korea had been known before,
It is obvious that the exploration of opilionids in this country is only begin-
ning.

From the family Leiobunidae, four species had been found in Korea
formerly: Nelime genufusca genufusce (Karsch), Leptobunus koreanus Rwr.
Lophocanthus cobius Redikorzew and Metagagrella ussuriensis Red. My disco-
very enlarges our knowledge of this family. One representative is from the
subfamily Leiobuninae — Leiobunum wegnert sp. n. and the other one from
the subfamily Gagrellinae — Metagagrelle damila sp. n.

Leiobunum wegnert sp. n.
Figs. 1-5.
Female holotype

Body lehgth 4.5 mm, form of body ovoid. Carapace smooth, unarmed,
only with very fine granulations as well as the two thoracal tergites. Frontal
margin procurved. Eyemound smooth and sheeny, with a large basis, carinae
unarmed, only with some very short and very fine hairs. Distance of the
eyemound from the frontal margin of carapace about one and half of its
longitudinal diameter,

Abdominal tergites unarmed. Cuticula with similar fine granulations as
those of the carapace, and besides with greater round granulations. Sternites -
and coxae very finely granulated and only with few short hairs. First, second
and fourth coxae provided with an anterior and posterior row of quadrate
tubercles, third coxae only with anterior row of tubercles.

Chelicerae small, of usual form. Basal segment ventrally with a sharp spine,
dorsally unarmed, with some short hairs, second segment dorsally-anteriorly
with longer hairs.

Pedipalps 3 mm long/Fe 0.9 : Pt 0.4 : Ti 0.6 : Ta 1.1 mm). Femora ventrally
with 6—8 pointed tubercles, patellae dorsomedially and tibiae medially
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with some pointed tubercles, tarsi only with hairs and lanugo. All segments
without apophyses. Tarsal claws toothed.

Legs relatively long and slender. T — 35.0 : IT — 72,0 : I1I — 36.0 : IV —
47.0 mm long. Trochanters posteriorly and anteriorly with few small tubercles.
Other segments cylindrical. Femora with unregularly disposed pointed tuber-
cles, other segments only with very fine hairs and lanugo.

Ovipositor with about 20 unpaired segments, 10 apical joints (without
furca) dorsally and ventrally with 4 setae, basal segments unarmed. Recept-
acula seminis (not very chitinised yet) in the form of two jointed ampullae,
situated under the unpaired third segment.

Colour. Carapace yellowish white, thoracal tergites with one transverse
brown strip occupying two median quarters. Evemound black. Abdominal
tergites I —V brown, only the lateral parts of tergites I —I11I lighter. Tergites
ITT—V with a transverse dark brown strip. Tergites VI— VIII yellowish white,
tergite VI (the first free tergite) laterally with one brown spot. Ventral part
of body (sternites and coxae) yellowish white.

Chelicerae yellowish white. Pedipalps whitish, only femora apieally
ventrally, patellae dorsally and tibiae dorsally brown (patellas dark brown).
Trochanters of legs laterally yellowish white (of the same colour as coxae),
medially, anteriorly and posteriorly brownish. Femora yellowish brown as
well as patellae I and 111, second and fourth patellae darker brown. Tibiae
yellowish brown, in the distal third changing into dark brown, and apically,
before the metatarsal articulation, with a whitish band. Metatarsi brown,
three basal segments of tarsi II and two basal segments of tarsi IV white,
other tarsal segments dark brown.

Holotype locality: Korea, Kumgang-san Mountaing, in the valley
below Kuryong Falls, walking on a path, 24 -8-1975, V. Silhavy leg,
No other specimens of this species were found.

Relations. Leiobunum wegneri sp. n. is related to the Japanese species
Leiobunum uenot Suzuki, 1964, Differs in colour patterns of body and extremi-
ties, in the armature of extremities.

Derivatio nominis. This new Korean species is named after my friend
Ing. M. Wegner who drew my attention to this animal in Korea.

Metagagrella damila sp. n.
Figs. 1 —12
Female holotype

Body length 8 mm, form of body oblong-oveid. Frontal margin of carapace
unarmed, recurved. Eyemound small, with a large basis, separated from the
frontal margin of carapce about one and a half of his longitudinal diameter.
On the carinae dorsaily some (3—4) unregularly disposed very slight pointed
tubercles.

Dorsal surface of body with small dense subpointed tubercles. Scute of
abdomen with one median relatively short and blunt spine situated on the
second segment; this spine is smooth, without granulations. Other abdominal
tergites unarmed.

Ventral part of body smooth. Abdominal sternites only with very short
hairs, genital operculum with a swollen anterior margin, laterally with a row
of quadrate tubercles. Coxae with very low hair pomted granulations, first
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and fourth coxae anteriorly and posteriorly with a row of quadrate tubercles,
second and third coxae only with anterior rows.

Supracheliceral lamellae medially prolonged and provided with some pointed
tubercles. Chelicerac relatively small and slim. Basal segment with a sharp
ventral spine, dorsally only with few very small hairs as well as the second
segment dorsally.

Pedipalps normal, length 4.58 mm (Fe 1.28 : Pt 0. 64 :Ti0.84 : Ta 1.82 mm).
Femora ventrally with few sharp pointed tubercles, dorsally only with short
hairs. Other segments with hairs, patellae and tibiae without apophyse;
tarsal claws with slender teeth.

Legs slender and ong: I — 40.7 : 1I — 72,0 : IIT — 38.0 : IV — 57.0 mm,
Femora: T — 9.0 : I — 17.0: 1T — 8.5 :1IV — 14.0 mm. Trochanters with
some pointed tubercles. All other segments eylindrical, femora, patellae and
tibiae with small pinted tubercles which are very slight on two last named
segments. Metatarsi and tarsi provided only with hairs and lanugo. Second
femora with two noduli, other femora without noduli. Metatarsi with some
pseudartroscs.

Ovipositor of about 20 segments, anterior ten segments (without furca)
dorsally and ventrally with 4 setae, segment X1 with 1, segment XI1 with
2 setae, other segments unarmed. Receptacula seminis in the form of wound
tubae, situated in the third segment.

Colour. Body dorsally brown. Carapace between frontal margin and
eyemound with a lighter pattern in the form of V. Eyemound dark brown
with an indistinet lighter median line. A darker saddle is situated in the
middle, from the second thoracal tergite to the fifth abdominal tergite. This
saddle-pattern is the darkest on the first, second and fifth area. The spine
on the second segment is dark brown. Lateral sides of abdomen with some
vellow spots, a pair of yellowish dots is situated in the middle of segments
I—V. Ventral side of body is whitish, with a brown smudge on the genital
plate. Coxac are darker, reddish yvellow. Supracheliceral lamellae and cheli-
cerae yellowish white. Pedipalps-femora, patellae and basal part of tibiae
dark-brown, distal part of tibiae and tarsi yellowish white. Trochanters of
fegs of the sume colour as coxae, reddish yellow. Femora, tibine and distal
parts of tarsi brown, patellae, distal parts of tibiae and proximal partg
of metatarsi dark hrown, femora and tarsi with one yellowish white distal
band.

Holotype locality: Korea, Kumgang-san Mountaing, Kuryong Falls,
in a slit of rock, 24-8-1975, V. 8ilhavy leg. No other specimens are known.

Remarks. This new species of the genus Metagugrelie (representatives of
_ this genus live in India, Nepal, China, Japan, Malay and nord-eastern Asia)
differs from other species in the form of eyemound, dorsal armature of
chelicerae, pedipalps and colour. From M. ussuriensis Red., living also in:
" Korea, it differs mainly in the form of receptacula seminis, armature of the
eyemound, disposition of rows of tubercles on the coxae.

Derivatio nominis: free combination.
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Lehrstuhl fir Systemstische Zoologie der Naturwissenschaftlichen Fakultét der Karls-Uni-
versitidt, Praha

ZUR ALTERSBESTIMMUNG BEI ERINACEUS EUROPAEUS UND ERINACEUS
CONCOLOR (INSECTIVORA: ERINACEIDAE)

Jay BEOUDLIN

Eingegangon am 11. November 1975

Abstract: The possibility of application of the method of the age detormination by testh
abrasion on both speeies of our hedgehogs has been investigated. On the basis of investigating
teeth abrasion typo of the animals cought in the period from lst May to 31st July, five growth’
groups have boen found which were characterized by the values of the abrasion index I{a).
In the graphic description of the values L5 the particular growth' groups appearsed in the farm
of five independent praks whose the culmination points had practically the same intervals for
both males and females, For the material scparated in this way the approximate age of animals
was detormined for the particalar growth’ groups. Afcer it on the basiz of the investigation
of all the available material the age analysis of both hedgehogs populations was made with the
conclusion that hedgehogs older than six years occur rarely in nature,

Beim Studium der Variabilitdt der Schiadelansmagse von Erinaceus euro-
paeus Linnaeus, 17568 und Erinaceus concolor Martin, 1838 wurden wir vor
die Aufgabe gestellt, ausserst ungleiches Material in Wachstumsgruppen
zu verteilen, welche Individuen wenigstens anndhernd gleichen Alters ent-
hielten. Es war daher nitig, eine Mcthode fir die Bestimmung des relativen
Alters auszuarbeiten, die wenig Anspriiche auf die iibliche Ausristung stellte,
dabei aber das untersuchte Material nicht entwertete.

Die Problematik der Altersbestimmung der Igel berithrten mehrere Auto-
ren, z. B. Herter (1938), Kratochvil (1952, 1974) Radl (1963, 1966, 1071)
— und weitere. Mit der Ausarbeitung einer priziseren Methode der Alters-
bestimmung befasste sich bei der Gattung Erinaceus Morris (1970, 1971).
Einesteils bentitzte er dazu die periostalen Wachstumslinien am Querschnitt
des Unterkiefers, einesteils bestimmte er das Alter auf Grund der Osifikation
epiphysaler Knorpel an den vorderen Gliedmassen. Die erstere Methode ist
aber verhiltnismissig umstindlich und das verwendete Material erheblich
entwertet. Die zweite ermoglicht eine verhaltnismissig genaue Altersbestim-
. mung, aber nur bis zu cinem Jahr. Aus diesen Griinden beniitzten wir fiir

unsere Arbeit keine dieser Methoden und suchten eine einfachere. Fiir die
Altersbestimmung zeigte sich vorteilhafter, den Grad des Zahnschliffs zu beur-
teilen, was auch bei Nagetieren — z. B. Adamczewska (1959), Insekten-
fressern — z. B. Grulich (1967), beim Maulwurf (Talpe europeca ), gelaufig
angewendet wird.
MATERJAL UND METHODIK

Im ganzen hatten wir 385 Schidel beider in der Tschechoslowakel lebenden Igelarten zur
Verfligung. Davon geharten 63 Schidel jungen Tieren und wurden micht fiir die Analyse ver-
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Tab, 1. Ubergicht des bewertoten Matorials.

Zusammen Méannchen Weibchen
E. europreus 166 101 85
K. concolor 137 81 56

wendet. Es wurden noeh weiter 13 fragmentale Schidel von adulten Tieren ausgeschiedon. Eine
Ubersicht des Materials enthélt Tabolle 1. Aus dieser Kollektion wurden fiir die Analyse nur
die Exemplare verwendet, die im Zeitabschnitt vom 1. Mai bis 31. Juli abgefangen wurden,
{106 Exemplaro E, europaeus — 63 3, 43 ¢ und 98 Exemplare X, concolor — 55 3, 43 §). Bei
ihnen wurde die Beschaffenheit der Zahne im Oborkiefer untersucht. Dabel beachteten wir die
Tatsache, dass es mit fortschroitendem Alter an den Reibflichen der Zéhne zur Abrasion des
Zahnsehmelzes kommt und das entblosste Dentin Figuren zeigt, die flire die einzelnen Wachstums-
gruppen charakteristiseh aind. . Die festgestellton Abrasionstypen wurden dann in vorbereitote
Schablonen eingereichnot. Aussordem wurde bei simtlichen Exemplaren der Schliff am zweiten
Fraemolar im Unterkiefor (P3) und den Molaren My — M3 im Ober- und Unterkiefor gepriift.
I Oberkiefer wurde die Hohe dos Parakonus und des Metakonus ML und M2 und des Parakonus
M3 bemessan, im Unterkiefer die Héhe des Parakonids und Protokonids Pa, des Protokonids und
Hypolkonids M; und M2 und des Protokonids Mz, Bei allen Konussen wurde dic Hohe mit Hilfe
eines Okularmikrometers (E, Leitz, Wetzlar) festgestellt, Jas an viner binokularen Lupe (Meopta)
befestigt war. Die Teile an der Mikrometerachraube betrugon 00,0045 mm. (Die Entfernung zwi-
echen dem gemessenen Objekt und dem Objektiv botrug 70 mm).

Es wurden vorwiegend Zihne der linken Hélfte des Ober- und Unterkicfers gemessen. Dabed
muaste aber beachtet werden, dasz der Umrisa des gemessencn Zahnes mit der Kontur des
entsprechenden Zahnes in der rechten Kieferhilfte dbereinstimmte. Die Fixierung das Schidels
in dieser Lage erreichten wir dadurch, dass wir ihn in Plastelin auf einem Unterlageglas drickten.
Bei ungleichmissigen Schlifl benGtzten wir fiie dio Bewertung die Hohe der sehwicher abge-
schliffensn Konusse. Falls ein Zahn abgebrochen und dann anomal abgeschliffen war, wurde
dis entsprechends Zahnspitze der anderen Kieferhilfto gemesson. Wie din Zahnkonusse bemessen
wurden, zeigt Abb. 1. Die erlangton Hiéhenmasse wurden danm summiert und die Summe durch
die Condylabasallings des Sehadels (LCB) gebroehen. Multipliziert mit 100 orgab sioh dann der
Abrasionindex Iy.

(Ml + M2 + M3 H(Py + M, + M; + Mj) . 100
LCB

Ty =
Die Abbildungen 2 und 3 zeigoen seino graphische Daratellung.

ERCGEBNISSE

Wenn man die Figuren des entbldssten Dentins bewertet, kann man im
untersuchten Material fiinf Wachstumsgruppen unterscheiden {Abb. 2, 3),
die auch nech durch den Wert des Abrasionsindexes I, charakterisicrt sind.
An der graphischen Darstellung des Verlaufes der Indexwerte erscheinen die
einzeinen Wachstumsgruppen als selbststindige Gipfel, deren Kulminations-
punkte bei Minnchen und Weibehen fast iibereinstimmende Intervalle anf-
weisen. Nur bei . concolor waren bei der 2.—5, Gruppe der Weibchen die
Gipfel etwas gegen hishere Werte des L,y verschoben, was auf geringzihligem
Material beruhen mag.

Auf Grund der so gewonnenen Kennzeichen fiir die einzelnen Wachs-
tumsgruppen war es moglich, das Material um Tiere, die ausser den oben
erwihnten Zeitabschnitten gefangen wurden, zu vermechren. Sticke, die
einen intermedieren Typus des Abschliffes aufwiesen, wurden der niedrigeren
{Material vom Spitsommer und Herbst) oder héheren (Material von Marz und
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Tab. 2. Anniherndos Alter der Tiere der einzelnen Wachstumsgruppen und die Alterszusammen-
setzung beider Arten unserer Igel (in %)

Waschtumsgruppe T II IIr w Rl
Alter 8517 2 Jahre 3—4 4 .5 4 und mehrere
der Tiere Monate 4  Monate Jahre Tabie Jahre
E. curopacus 30,1 24,1 20,5 17,6 7.8
E. concolor 31,4 22,6 19,7 17,6 8,8

April) Wachstumsgruppe angereiht. Das annihernde Alter der Tiere in den
einzelnen Wachstumsgruppen wird in Tab. 2 angegeben. An dem wenigstens
annihernd dem Alter nach sortierten Material wurde dann der Versuch ge-
macht, die Alterszusammenstellung der Populationen beider Arten unserer
Igel zu bewerten, die Ergebnisse zeigt Tab. 2.

M’ M? M

Abb, 1. Messung des Zahnschliffs. A — Oberkiafer, B - Unterkiefer.

DISKUSIION

Nach dem Grade des Zahnschliffes lasst gich dié Existenz von filnf Wachs-
tumsgruppen unterscheiden. Vorausgesetzt, dass der Sehliff gleichmissig ver-
lauft, kann man durch ihn auch auf das relative Alter der Tiere achliessen.
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Abb. 2. Wachstumsgruppen des . europaeus nash den Werten von Tiq und die ihnen ent-
sprechenulen Typen des Zahnsehliffs, {—~ = 34, --- = £9).

Manche Autoren sind der Ansicht, dass der Schliff von verschiedener Nah-
rungsstruktur beeinflusst werden kann (ex Ro6dl, 1963). Unsere Erfahrungen
zeigen jedoch, dass der Schliff bis auf vereinzelte Fille bei allen Exemplaren
in annahernd gleichem Tempo verlauft.
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Abhb. 3. Wachstumsgruppen des E. coneolor nach den Werten von I, und die ihnen entsprechen-
den Zuhnsehliffstypen, (— = 34, —~- = 2%

Setzen wir bei unseren Igelarten jihrlich eine einzige Geburt voraus,
kénnen die relativen Wachstumsgruppen mit den Altersgruppen iberein-
stimmen. In diesem Fall wiirden die einzelnen Abrasionstypen den Kategorien
der Jahrgange angehdren, wenn auch hier mit geringen Abweichungen ge-
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rechnet werden muss. Diese Ubereinstimmung wiirde aber nicht zutreffen,
wenn irgendwelche mitteleuropiische Igelpopulationen jihrlich zwei Wiirfe
hatten. (Gaffrey, 19861; Rodl, 1971). Das konnte theoretisch zur Folge
haben, dass in der I. Wachstumsgruppe des analysierten Materials weniger
entwickelte Exemplare aus dem spateren Wurf des Vorjahres erscheinen.
In unserem Fall geschah es nicht, was indirekt auf eine einzige Geburt
im Jahre hindeutet oder auf die Tatsache, dass Tiere aus spiateren Wiirfen
die erste Uberwinterung nicht iiberleben.

Bei der Bestimmung des absoluten Alters wurde der Grad des Zahnschliffes
im Zusammenhang mit dem Datum des Abfanges bewertet. Zur Analyse
wurden nur Exemplare, die im Zeitraum vom 1. Mai bis 31. Juli gefangen
wurden, benutzt. Dadureh wurden diesjahrige Tiere ausgeschieden (die Jun-
gen fehlen in dieser Zeit oder sind leicht zu erkennen). Das Material bildeten
dann mehrjihrige, anndhernd gleich entwickelte Stiicke ohne intermedieren
Zahnschliff. In einem derartgesonderten Material konnten dann auf Grund
des Zahnschliffs die einzelnen Wachstumsgruppen klar unterschieden werden.
Wesentlich stimmten sie auch mit den Altersgruppen itberein.

Auf Grund dieser fiir beide unsere Igelarten durchgefiithrten Altersanalyse
wurde bewiesen, dass die Altersgrenze von 8—10 Jahren, wie sie von einigen
Autoren fiir die Gattung Erinaceus angegeben wird (z. B. Herter, 1938;
Gaffrey, 1961; Feriancova-Masirovd et Hanadk, 1963), zu hoch ist.
Tiere, die iiber sechs Jahre alt sind, bilden in der freien Natur eine Ausnahme.
Dies wird auch damit bestdtigt, dass im ganzen bewerteten Material ein
einziges Exemplar (E. ewropaens, £) cinen totalen Zahnschliff sowie auch
senile Merkmale an Schiadel und Dentin aufwies. Ein dhnlicher Zustand
wurde bei einem siebenjihrigen E. roumanicus (Mohr, 1936 ex Herter, 1938)
beschrieben. Die angefithrten Tatsachen lassen uns veoraussetzen, dass cin
hitheres Alter nur Individuen in der Gefangenschaft erreichen kénnen und
auch da bloss ausnahmsweise.

Abschliessond michte ich Herrn Dre. V. Handk CSe, Lehratuhl fiir syatematische Zoologie
tler Naturwissenschaftlichen Fakultit dor Karla.Universitit Prag, fir seine wertvollen Rat-
sehlige und ¢die Durchsicht des Manuskripter danken.

ZUSAMMENFASSUNG

Es wurde die Moglichkeit erwogen, bei der Gattung Frinaceus die Methode
der Altershestimmung auf Grund des Zahnabschliffes anzuwenden.

1. Bei freilebenden Individuen, die im Zeitabschnitt vom 1. Mai—31, Juli
abgefangen wurden, wurde die Beschaffenheit der Zihne (des Dentins)
gepriift. Danach wurden 5 Wachstumsgruppen festgestellt, die durch die
verschiedenen Typen des Zahnschliffs gekennzeichnet sind.

2. Bei dem =o sortierten Material wurden die Werte des Abrasicnmindexes Iy
errechnet. Bei seiner bildlichen Daistellung bilden die einzelnen Wachs-
tumsgruppen selbststandige Gipfel, deren Kulminationspunkte bei Mann-
chen und Weibchen wesentlich iibereinstimmende Intervalle aufweisen.

3. Es wurde das annihernde Alter der Tiere fir die einzelnen Wachstums-
gruppen bestimmt (Tab. 2).

4. Auf Grund einer Priiffung des gesamten zuginglichen Materials wurde
eine Analyse der Alterszusammensetzung beider Arten unserer Igel durch
gefithrt. Thre Ergebnisse deuten darauf hin, dass freilebende lgel das
Alter von 6 Jahren nur ausnehmend {iberschreiten.
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Abstraet: The biometrical characteristios of 46 specimens of the Pumpkin Sccd, Lepomis
gibbosus (Linnaeus, 1758), originating from the acclimatized stock and sampled in July 1974
near the village of Dabas in the Hungarian People’s Republic, are given, In addition, two speei-
mens from the river Vitava (Bohemia), procured in June 194% and January 18952, and one from
the river Danube, caught near Stirove (Slovakia) in 1854, were also examined, A number of
morphometrie and three meriatic characters were studied and the data compared chiefly with
those of Sedldr (1957). Bome of the characters show some differences from the data of Boulen-
gor [1895) and Jordan end Evermann (1898),

INTRODUCTION

The Pumpkin Seed, Lepomis gibbosus (Linnaeus, 1758), was originally
described by Linnaeus (1758)**) as Perca gibbosa and “Carolina’ is design-
ated as the terra typica”. Walbaum (1792)**) described it as Sparus
aureus from the lakes of New York. Cuvier and Valenciennes (1829]**)
described it as Pomolis vulguris from Lake Huron, New York, Virginia and
Carolina. ddy and Surber (1947), Berg (1949) and Hubbs and Lagler
(1958) clagsified it under the genus Lepomis but Jordan and Evermann
(1898) listed this fish under the genus Eupomotis (for detail synonyms see
Boulenger, 1895; Jordan and Evermann, 1898; Jordan, 1919 and
1920). On page 1006 Jordan and Evermann (1898) state that the genus
Eupomotis is very closely related to Lepomis differing only in the blunter
and more pavement-like teeth of the lower pharyngeal bones. They further
write that the retention of this genus is possibly justified by convenience but
neither the longer pectorals nor the blunt pharyngeals separate it sharply
from Lepomis, with which it has been united by MceKay (1881), Bollman
(1883), and Jordan and Gilbert (1883).

The history of acclimatization in Czechoslovakia is somewhat unclear.
According to Dr. Ota Oliva (personal communication) the fish was kept
in aquaria of native aquarium hobbyists before the first World War and may
be from this source it penetrated into the open waters in Bohemia. Berg

*} Department of Zoology, Panjab University, Chandigarh (India). This work is a part of
studies in Prague supported by UNESCO eourse on the medern problems in biology.
*#) Quoted from Jordan and Evormann (1898).

807



(1949) is also of the opinion that aquarists played prominent role in the
acclimatization of the fish throughout Europe. Schiferna( 1929) and Volf
{1929) reported that the fish was transported into southern Bohemia ponds
from Yugoslavia with imported carp fry. It is possible that the Hungarian
sterks of the Pumpkin Seed are of Yugoslav origin which now inhabit the
mundation area of the Danube river forming the frontier between Czecho-
slovakia (southern Slovakia) and Hungary. Sedlar (1957) gave the first
morphometrical account of the fish from southern Slovakian waters. Balon
(1959) studied the breeding behaviour and postnatal development of this

from the same area.
MATERIAL AND METHODS . wie

Forty six specimons of Lepomis gibbosus (Linngeus, 17568), colleeted by Mr. Viclav Lafikn
in July 1974 from the swamps near Dabas (47° 10N, 197 15 W} in the Hungarian People’s
Republic, wers examined. Theso specimons were inhabiting a ponid which has an arca of 1.5
heatars and & depth of 1 meter with abundant Elndea canadensis. Other fishes like Ameriean brown
bullhead — Anesurus nebulosus — andilarge Far Eastern “Amurs"” — Clenopheryngodon idello —,
and the European turtles -- Emys erbisularis — were also found in the pond. The spesimens of
Lepomis gibbosus wero preserved in 4 per cent formaline, transforred after one year to 80 per cent
ethylaleohal and doposited in the iehthyological eollections of the Department of Systematic
Zoology, Charles University, Prague,

The measurements were made to the nearest millimeter using calibrated divider and are
defined as follows: .

Total length; Distance between the tip of the snout and the largest ray in the caudal fin
when two lobes are brought together in line with the body axis, Standard or body length: F-om
the tip of the snout to the base of the median caudal rays. Head length: From the tip of tho
snout to the cnd of the opercular bone. Head width: Between the origin of the right and left
opere les, measured from dorsal side. Hoad depth: Perpendicular distanece from the end of the
nape to the ventral side of the head. Preorbital distanee: From the anierior end of the snout
to the anterior margin of the orbit. Postorbital distanee: From the posterior margin of the orbit
to the end of the opereular bone. Eye diamoter: From the anterior to the posterior margina
of the eye in a straight line. Interorbital distance: From the upper margin of the right orbit to
the aupper margin of the left orbit as measured from the dorsal surface. Predorsal distaneo:
From the tip of the snout to the insortion of the first spinc. Preventral cdistanee; From the tip
of snout to the origin of the ventrals. Preanal distance: From the tip of the snout to the origin
of the first anal spinc. Dorsal fin length: From the origin of the first spine to the origin of the last
dorsal ray. Dorgal fin depth: Greatest length of the fin ray (the second ray measured in this eag ),
Anal fin depth: Greatest length of the fin ray (the sccond ray measurod in this case). Anal fin
length: From the origin of the first spino to the origin of the last anal ray. Pectoral length:
From the origin of the pectoral fin to the end of the longost ray. Ventral fin length: From the
origin of the ventral fin to the end of the longest ray. Veniral — anal distanee: Distance between
the origin of the ventral and the origin of the anal fins. Maximum depth of body: Perpendicular
distance from the spinous dorsal to the ventral side. Minimum depth of body: SBhortest height of
the caudal peduncle between the end of the anal fin and the origin of the eandal fin, Body width:
Maximnm width between two latoral sides measured from the dorsal sufrace. Caudal peduncle
tength: From the end of the anal fin to the base of tho median caudal rays. Caudal peduncle
depth: Perpandicular clistanc? as measured from the origin of the last anal ray to the dorsal side,

Of the meristic ¢ unts the last divided ray has been counted as single in the dorsal and snal
fins. All seales along the lateral line have been counted excapt the last two ot three which aro
without lateral line pores.

RESULTS AND DISCUSSION -

The results are presented in Table 1 along with those summarized by
Sedliar (1957) from different localities of Slovakia (47° 75' N, 18° 5'—18°
30’ W). Two specimens from Bohemia and one from Slovakia were also
studied and the mearurements and the counts recorded. They are not tabul-
ated because the data are too meagre from these places.

The comparison of the Sedldr’s ‘and the author 8 data. reveal the following

points:
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Table 1. Comparison of morphometrie and meristic characters of Lepomis gibbosus from different
loealities.

Locality
Charseter Hungarian Slovakian

[author)

(Sedldr, 1957)

Body length in mm
In 9 of body length
Head length
Predorsal distance
Preventral distance
I'reanal distance
Max. depth of body
Body width

Caudal peduncie length
Anal fin length

Arnal fin depth
Dorsal fin length
Dorsal fin depth
Head length i mm
In 8, of head length

68.3 (46—91}

35.5 {33 —38)
41.7 (39— 45)
41.7 (39— 45)
63.4 (59— 66)
44.5 (30— 52)
191 {17—21)
21.8 (21— 286)
22.2 (20— 26)
21.4 (18— 24)
47.8 (43--52)
10.5 (16— 21)
24,3 (15— 33)

06 (60—141)

34.3 {31.438.5)
41.4 (38.0 — 46.8)
43.6 (38.1—46.7)
B5.1 (58.2— 70.0)
45.0 {38.8—48.6)
18.4 {16.0—21.4)
22.2 (18.2— 26.7)
21.2 (18.4—25.0)
18.5 (12.1— 25.0)
45.8 (41.1—51.9)
16.6 (10.6--20.0)
30.0 (21.5-47.1)

Preorbital distance 27.3 (24-30) 30.1 (25.0—38.19)
Postorbital distance 47.4 (43— 51) 40.3 {44.5—54.2)
Interorhital distanee 31.6 (27— 34) 33.0 (27.5-—34.7)
Diameter of eye 27.1 (23-33) 23.00 (17.1--29.3)
Head width 52.1 (48—57) 54.4 (44.8—57.6}
Head depth 73.9 (67— 84) 71.3 (62.1—80.9)
Cewdal pedunele length in mm 14.9 (10—-21) 19.5 (13.0—32.4)
Tn 9, of caudal peduncle length

Nepth of eaudal pedunchs 87.8 (76— 100) 1.6 (64.0—04.4)
Minimum depth of body 69.7 (58— 82) 61.9 (5].4—72.00
In ¢, distance P-V 201.5 (162.5— 230) 174.0 {145 —221)
In 9, distanee V— A

Length of ventral 101.8 {81.3 120} 86.7 (73.0—113)
Lateral line scales 37.1 (35—42) 44.3 (42— 486)
Dorsal rays X/11.3 {10—12} XAL7 (10—-13)
Anal rays 111/10.0 {8—-11) 117/10.5 {10—12)
No. of specimens 46 43

Head length, body width, anal and dorsal fin lengths and their respective
depths, eye diameter, head depth, caudal peduncle depth, minimum depth
of body, pectoral and ventral fin lengths are larger in the Hungarian spee-
imens. Predorsal distanee is practically the same. Preventral and preanal
distances, maximum depth of body, caudal peduncle length, pre-, post-, and
interorbital distances, and width of head are larger in the Slovak specimens.

The Slovak specimens have higher average of meristic characters in comp
arison with the Hungarian specimens. '

As it is evident from the Table, Sedlar’s (1957) smallest specimen measured
0 mm and the largest 141 mm, whereas in the present collection the cor-
responding lengths are 46 mm and 91 mm. Obviously there is an overlap of
the size range and the differences stated above may be expected.

Jordan and Evermann (1898) gave the following measurements; Head
30.7 to 33 %, in body length, depth of body 50 to 57 %, in body length, eve
diameter 22.2 to 25 9, in head length, and preorbital distance 22.2 %, in
head length.
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The head length and the preorbital distance of the American specimens
appear to be smaller whereas the depth of the body is larger as compared
with the Hungarian or the Slovak specimens. The eye diameter, however,
is nearer to the Slovak than the Hungarian Lepomis gibbosus.

The meristic counts of the specimens under report are as follows:

D.X/16—12, A.111/9—11, 1.1 35—42.

Boulenger (1895) described 10—-11 soft anal rays in specimens from the
British Museum. Jordan and Evermann (1898) also reported the occur-
rence of 10—~11 anal rays but in the Slovak specimens Sedlar (1957)
reported 10—12 anal rays. Similarly a higher range of the dorsal rays was
described by Sedldr (1957). Tt appears that the Slovak specimens are
recognized by the higher average values of the dorsal and snal fin rays and
higher lateral line scale counts.

The two Bohemian specimens showed that the majority of the characters
were on the higher side as compared with the Hungarian or the Slovak
specimens. However, the lengths of the pectoral and Ventral fins when ex-
pressed in percentage of P-V and V-A distance respectively were nearer to the
Slovak specimens reported by Sedlar (1957).

Hubbs and Lagler (1958) stated that the fish prefers weedy lakes and
ponds and similar part of streams living in cool and moderate warm waters.
Jordan and Evermann (1898} described it as one of the most abundant
fishes northward inhabiting clear brooks and ponds. The differences met
within specimens from different localities may, thus, be attributed to different
ecological conitions found in Slovak, Hungarian and American waters.
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SUMMARY

Forty six specimens, collected from the Hungarian waters in July 1974,
were studied for various morphometric and meristic characters. -

The mean values of the characters are presented and compared with the
data of Sedlér (1957).

Except the predorsal distance, other characters show wide differences.
Well marked are pectoral and ventral fin lengths which show high values
in the Hungarian speciments.

The Hungarian specimens are Tecognized by lower average values of meristie
'characters. '
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CEPHALUS ARGUS WARPACHOWSKII (OSTEICHTHYES, OFHIOCEIHALI-
FORMES)

Kewarn Krisuan TANDON*)
Reccived December 15, 1975

Abstract: The morphometric deseription of 8 specimens of the ocellated snake-head,
Ophiocephaius argus warpachowstii Berg, 1909 from the river Amur 13 given and compared
with the data summarized chiefly by Berg (1949) and Nikolskij (1956).

INTRODUCTION

According to Berg (1949) there are two genera in the single family Ophio-
cephalidae of the order Ophiocephaliformes, genus Ophiocephalus Bloch, 1793
and P}rophwcepfmz’ns Senna, 1924, The genus Ophiocephalus 18 represented
by seven species in the freshwaters of China (Nicholg, 1943). Of these, four
species viz., 0. puneclatus, O. gachua, 0. marulins and 0. siriatus are common
in northern India (Johal and Tandon, in press) whereas Q. argus, 0. aspi-
lotus and €. maculetus do not oceur in their list. However, the genus Ophio-
cephalus**) has a wide distribution occurring from southern Asia and Indo-
-Maoayan Archipelago up to the Halmahera Ssland in the east and extending
in the eastren Asiatic Continent up to the drainage of the river Amur (Berg,
1949). It may be of interest to note here that Giunther (1961) listed 25
species of Ophiocephalus in the collection of the British Museum, and Beavan
{1877) described 8 species from the freshwaters of the Indian Continent.
Giinther (1861) described genus Chanra and separated it from Ophioce-
phalus becanse of the absence of the pelvie fins in the former. According to
Myers and Shapovalov (1931—-32), the generic name Channa Scopoli
replaces Ophiocephalus Bloch, 1793. Tandon (1964} reported a specimen of
Channa punctaius without the right pelvic fin and concluded that the absence
of the pelvic fin is accidental. Hence the absence of the pelvic fins may not
be taken as a generic character.

The genus Parophiocephalus Senna, 1924 inhabits the freshwaters of th
tropical Africa and includes the species insignis and obscurus. The latter
species has also been described under the genus Opkiocéphaius (Nichols and

*) Department of Zoology, Panjab University, Chandigarh (India). This work is part of
atudies in Prague supported by TTNESCO course on the modern problems in biology.

**) Aceording to Jordan and Evermann {1917) the original spelling given by Bloch,
1794 is Ophicephalus, but subsequent authors corrested it to Ophiocephaluas.
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Table 1. Morphometric characters of Ophiocephalus argus worpachowskit.

Authorit;
Charagters Nikolekij, 1956 Author
Body length in mm. 42 - 45 128 — 179 437 — 660 102--140 206 — 308
In 9%, of body legth
head length 36.6 32.6 29.4 31.5 32.5
eye diameter 7.1 4.0 2.3 4.8 4.0
enout length 9.3 7.4 5.9 6.2 6.0
postorbital distance 22.9 22.1 22.2 21.2 22,5
interorhital 9.0 6.7 6.1 6.7 6.0
width
maximum body depth 14.8 15.2 18.6 i8.7 i49.0
minimum body depth 10.1 9.4 9.5 9.3 0.6
caudal peduncle length 9.6 §.2 9.3 7.3 7.0
predorasal distance 41.7 36.56 34.4 6.5 36.0
peetoral-ventral distance 13.4 12.4 12.8 13.2 12.6
D length b3.7 a0 60.8 62.3 61.0
D depth 10.3 2.0 8.2 9.4 8.5
A legnth 34.1 40.0 40.1 40.2 37.0
A depth 11.1 9.2 8.6 0.6 9.6
P length ) 16.6 145 14.6 16.3 16.0
V legnth 1.0 10.0 8.0 8.7 10.0
V length 10,0 10.0 8.0 8.7 10.0
Number of specimens 10 13 6 [} 2

Giriscom, 1917; Nichols, 1928; Poll, 1956 and 1959). However, Poll (1957)
described Parophicephalus obscurus from Africa and synonymized the family
Ophiocephalidae with Channidae. Thus the validity of the genus Parophioce-
phalus seems to be doubtful. Daget and Stauch (1863) treated Paro-
phiocephalus obscurus under family Ophiocephalidae. It may be pointed out
that Lindberg (1971) described Channa (Ophiocephalus) maculatus under
the order Channiformes, family Channidac, but the presence of the pelvie
fins is clearly shown in the figure. Thus it may be concluded that the presence
or absence of the pelvic fins in snake-heads does not bear any significance.

In the river Amur a single representative of the genus Ophiocephalus i.e.
0. argus warpachowskii Berg, 1909 is found. In the southward direction
in China 7 species and more southernly in Thailand 8 gpecies of this genus
have been recorded (Nikolskij, 1956). These fishes possess accessory
respiratory organs which help them to tide over unfavourable conditions of
the environment. Acclimatization experiments were performed in the
U.S.8.R. after 1950 (Nikolskij, 1956; Frank, 1970). The first fry in the
summer of 1935 was obtained from ponds near the city of Moscow and
Ukraine. Tt is likely that from this source first few specimens were sent to
Dr. 0. Oliva in December 1956 and then in December 1960. In 1970 several
gpecimens were donated to the Prague Aquarists'Club ,Tatra® by the club
of Moscow aquarium hobbyists. Details about acelimatization experiments
in Czechoslovakia are given by Frank (1970).

MATERIAL AND METHODS
The present material was picked up from the ishthyologieal colleations of the Departmont

of Bystomuntic Zoology, Charles University, Prague, Tn all, 8 speeimens oould be found, out of
which one was regeived in December 1860, 5 in July 1961 and the remaining 2 had died in captivity

313



around 1970. The single specimen received in Decomber 1960 was very brittle due to bad preserva-
tion and it was difficult to count the dorsal and anal rays and measure their respective depths.
For the measurements of the morphometric charseters divider with J-1 mm accuracy was used.
The moasurements are made after Nikolskij (1956) and have been expressed in percentage
of bedy length. The body length is the length fraom the tip of the lower jaw to the origin of the
median ¢audal rays. In the meristic counts the last dorsal or anal ray has been counted as doubles,

RESULTS AND DISCUSSION

The results are presented in Table 1 along with those of Nikolskij (1956).
Though the humber of specimens in the present collection is lesa, it is possible
to infer as follows: R T

Tn specimens ranging from 102 to 140 mm in body length, the head length,
snout length, postorbital distance, caudal peduncle and ventral fin lengths are
smaliler but eye diameter, maximum depth of body, dersal and pectoral fin
lengths and pectoral — ventral distance are longer in the corresponding body
lengths shown by Nikolskij (1956). Other lengths are practically the same.

In larger individuals (206 to 308 mm body length), caudal peduncle and
anal fir lengths are smalier whereas head length, eye diameter, predorsal
distance, pectoral and ventral fin lengths are longer in the corresponding
body lengths described by Nikolskij (1356). Other lengths are practically
the same.

The number of dorsal rays in the younger specimens varies from 51 to 5
but in older specimens it is 50. Similarly the number of anal rays and lateral
line scales is 34 to 38 and 61 to 66 respeetively in the younger individuals
and 32 to 33, and 64 respectively in the older ones. ]

The lower limit of 47 dorsal rays is given by Tientsin (1809} from the
Jangtze drainage system for Ophiocephalus pekinensis Basilewsky, 1835.
He synonymized this species with 0. argus Cantor, 1842, The present meristic
counts tally with those of Berg (1949) and Nikolskij (1956) and are as
follows:

D.50—53, A.32—38, 1.1.51—66

The present measurements and those given by Nikolskij (1956) clearly
indicate that in the younger specimens the majority of the morphcometric
characters when expressed in percentage of body length are on the higher
side. As the individuals grow old these characters show downward values.
Frank (1970) describes slightly parabolic relationship between the diagonal
radius of scales and the body length. He further states that in a natural pond
with young perch (Perce fluviatilisj, as well as in the company of brown
trout (Salmo vrwda m. fario ) snake-heads do not grow and that in the aqua-
rium the growth is stunted because of insufficient space and the lack of
suitable food.

It may be inferred that on the whole the body ratio in the lower size-groups
are influenced by inereased rate of metabolism in them. As the individuals
grow old they become sluggish, the rate of metabolism falls and this results
in the lower body ratios. However, the direct or indirect effect of tempera-
ture cannot be ruled out.
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SUMMARY

Eight specimens ranging from 102 to 308 mm in body length are described
and compared with those of Nikolskij (1956).

In the younger individuals the majority of the morphometric characters
are on the higher side, as growth takes place these show downward trend.

The meristic counts agree with those of the earlier workers.
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Abstract: Karyological analysis of two sibling species of bats. Myotis mystacinus and
Myotis brandti. i3 made and both karyotypes are compared. In the both species the identical
diploid number 2Zn - 44 iz found as well as the identical number of chromosome arms NF = 84,
NFa = 50. Th~ refative lenght of chromosomes and esntromerie index of metacentrie chromoso-
mes in both speeies are not significantly different. The karyotyps of Myolis brendti is reported
for the first timo,

INTRODUCTION

The species Myolis mystacinus (Kuhl, 1819) and Myotis brandii (Evers-
mann, 1845) were originally considercd as subspecies of Myoitis mystacinus.
Topal (1958) and later Handk (1965) described some morphological differ-
ences in shape and size of penis and baculum, teeth and mecasurements
between these two forms. On the basis of the sympatric extension and ana-
lysis of differences in morphological signs they are valued now as two digtinct
species (Hanak, 1970, 1971; Gauckler et Krans, 1970).

The purpose of this study is to attest, whether the karyological data are
in accordance with present taxonomical knowledge.

MATERIAL AND METHODS

Karyological examination involved & specimens of Mpyotis mystacinus and 4 spocimens of
Myotis brandti from five localities in Crechoslovakia (Talde 1), All used individuals are presorved
in the colleetion of the Institute of Systematie Zoology, Charles University, Prague.

The eytologieal preparation were muade by the method of direct treatment of bone marrow,
deseribed by Ford ¢t Hamerton (1956), with slight modification. The bone marrow suspension
was hypoetonized for 10 minutes in distitled water. No citrate was used. The chromosomal pre-
parations were stamed with Giemsa-Romanowsky. Dimensions of chromosomes and their grms
were measurad from the photographs with magnifieation of 2500 > by metrice nonius. In deseribing
the shapo of the shromosomes T have adhered to the elassifieation proposed by Levan et al, (1864),

RESULTS

The diploid number of chromosomes both species is 2n = 44. This modal
number was found in 78.6 %, cxamined metaphases of M yotis mystacinus and
76.5%, of examined metaphases of Myoiis brandti (Tables 2, 3).

The karvotype of both species consists of 3 pairs of large metacentrie
chromosomes, 1 pair of small metacentric chromosomes and 17 pairs of
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Table 1. Bpecimens examined.

Species sOX Trapping locality

Prahn-Kr& (central Bohemia)

Karliten (cenfral Bohemia)

Jilovo u Prahy (eentral Bohemia)

Dobiinska Tadovad jaskyiia (castern Slovakia)
Dobiinska Iadova jaskyiia (eastern Slovakia)

Myotiz mysiaeinus

Myotis brandti Novohradské hory {southern Bohemia)
Praha-Kré (central Bohemia)
Karlitejn {central Bohemia)

Dobiinska Iadova jagkyiia (castorn Slovakia)

a0y 0010 05040504 40

acrocentric chromogsomes of gradually decreasing size. The X ¢hromosome is
medium sized metacentric, the Y chromosome is identified as the smallest
acrocentric chromosome of the whole set. Two smallest pairs of acrocentrie
chromosomes and the Y chromosome are of dotlike shape (Fig. 1, 2, 3).

Values of indices of relative lenzth and centromeric indices of chromosomes
in both species are presented in Tables 4 and 5.

DISCUSSION

The karvotype of Myotis mystacinus has been described for the first time
by Bovey (1949) — 2n = 44, NFa = 50, from Switzerland. Radjabliet al.
(1969) described the karvotype of subspecies Myolis mystacinus przewalskii
(2n = 44, NFa = 52) and considered one of two smallest antosomal pairs
of chromosomes as metacentric type. The correct determination of shape
of these chromosomes, which are considered as the rest of two Robertson
centric fusions (Orlov, 1974), is difficult because of their insignificant size.
Different descriptions of the shape of these chromosomes are probably cauged
by various methods used in preparation. The main reason for different
opinions is very likely the use of various hypotonical medium. In my opinion

Table 2. Diploid number of chromosomes in specimens of Myotis mystacinus.

Number of chromosomes in metaphases Total
Bex : ! {metaphases

) 45 44 43 42 40 examined)
@ 2 43 8 3 - 54
3 - 12 1 - — 13
a 1 15 3 1 -— 20
4 1 8 1 - 1 11
4 2 32 9 - — 42
) 2 32 -9 = = 1
Total 6 110 .20 4 ! 140
o4 4.2 8.8 14.3 28 .7 160
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Tabie 3. IYiploid number of chromagomes in specimens of Myotis brandir.

Number of ehramosomes in motaphases Total

Sex {metaphases
46 45 44 43 42 41 examined)

? 1 1 35 6 2 1 48

g i 2 48 7 2 1 60

& e - 13 4 3 - 20

3 — 1 6 - = 2 6

Total 1 4 101 17 7 2 132

% 0.8 3.0 785 12.9 8.3 L5 § 110

there is no real variability in the shape of these chromosomes. In this sense
our results in karyvotype of Myolis mysiacinus (on territory of Czechoslovakia
occur only nominate subspecies Myotis mystacinus myslacinus) agree with
the data published in literature.

Karyotype of Myotis brandti is identical with that of Myolis mystacinus.
Values of indices of relative chromosome length and centromeric indices of
both species are not statistically significant. In the case of sibling species
Muyotis mystacinus and Myotis brandti, whose separation into species took
place probably relatively recently in comparison with other species of genus
Myotis, the identity of their karyotypes is well justified. Unique stability
and uniformity of karyotype is expressed in many species of genus Myotis.

Table 4. Myotis mystacinus: index of rolative length (A) and centromerie index (C).
Tn all, 20 mataphases were examined.

Number of .
ehromosome A Amix Amin [ Cmaz Cmin
pair
1 11.23 12.4 10.3 46.85 49.6 43.8
2 10.43 11.3 0.4 46,22 49.0 42.1
3 .89 10.8 8.9 48.11 490.5 44 6
4 5.38 8.9 4.9
b 4.99 54 4.6
6 4.69 5.0 4.4
7 4.50 4.8 4.3
8 4.32 4.6 4.2
g9 4.06 4.3 3.8
10 3.09 1.2 3.8
11 3.956 4.4 3.3 41.561 47.2 36.8
12 371 4.1 3.5
i3 3.49 38 3.2
14 3.30 3.6 3.0
15 3.08 3.5 2.9
16 2,91 3.3 2.6
17 2.74 3.2 2.2
18 2.48 2.8 1.7
i9 $ 2.09 2.6 1.2
20 1.53 2.2 1.0
21 1.12 1.3 0.9
X 68.21 6.8 5.9 42,02 45.5 34.9
Y 0.86 0.9 0.8




D Myotis mystacinus
[ Myotis brandti

T

Fig. 1. — Idiogrems of Myelis mysiaecinus and Myotis brondiy.

The chromosomal! sets of 31 species of this genus from Africa, Europe, Asis
and North America are nearly similar (Bakeretal, 1974; BakeretJordan,
1970; Baker et Patton, 1967; Bovey, 1949; Capanna et al, 1968;
Fedyk et Fedyk, 1970; Hsu et Benirschke, 1967—1971; Kozdkova,
1066; Matthey et Bovey, 1948; Osborne, 1985; Radjabli et al., 1970;
Sasaki et Hattori, 1970; Tguchia et al., 1970; Valenciue et Teodo-
rescu, 1972; Volobuev et Strelkov, 1971: Zima, 1975).

Ag in other sibling species of the bats from family Vespertilionidae, also
in the case of Myotis mystacinus and Myotis brandii karyotype appeared
useless as a eriterion for distinguishing both species (Fedyk et Fedyk,
1971; Valenciue et Teodorescu, 1972).

'Table b. Myotis brandfd: imdex of relative length {A) and eentromerie index (C).
In all, 20 metaphases were examined.

Number of -
chromosome A Amax Apin C Cmax Cmin
pair
1 10.92 11.9 10.0 46.80 48.6 42.9
2 10.34 11.7 8.9 45.69 §53.0 40.4
3 8.76 10.8 2.0 48.04 49.4 42.2
4 5.34 5.8 4.9
b 4.94 5.3 4.7
6 4.68 5.0 4.4
7 4.49 4.8 £.2
8 429 4.7 3.9
9 4,22 5.0 3.8 42. 82 45.8 36.6
10 4.13 4.4 3.8
11 3.89 4.1 3.6
12 T 4.1 3.5
13 3.51 3.9 3.1
14 3.32 3.6 2.9
15 3.10 34 2.6
16 2.98 3.2 2.6
17 2.81 3.2 2.4
18 . 2.64 2.9 2.0
19 2.17 26 1.7
20 1.565 2.1 1.2
21 1.16 1.4 1.0
X 611 7.6 4.5 42.75 46.8 30.4
Y 0.91 1.0 .8
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Krejzowi I.: Pathosenicity of a strain of Paveilomyens fumoso-roseus isolated from Z
termopsis sp. (Isoptora).

Fig. 1. A part of the surfue.

uf termife
phialides and eomdiospares (390 . ),

Fig. 2. Hyphae of P, Sum

', formosanus infoeted with the fungus P, Sfumoso-rosens,

vén-rusesus in the body cavity of termite ¢, Sormosanus (390 )



Krejzova R Pathogeniey of a strain of Papeilomyees fumos=o roseus isolated from Zoo-
termopsis sp. (Isoptera)

Figs. 3, 4. A part of the surfac: of the larva of (7 mellonella infeeted with £2. fumoso-roseus,
phialides and conidiospores on the surface, hyphae in the body cavity (160 <. 390 ).

The cuts in Figs. 1. 2, 3 and 4 were stained with Heidenhain's iron haesmatoxylin,



Krejzomd R.: Pathogenicity of a stram of Paccilimyens fumaoso-rosenus 1solated from Zoo-

tormopsis sp. (laoptera),




Silhavy V1.: Two new Opilionids of the family Leiobunidae from Korea.

Leiobunum wegrieri sp. n. — 1. Dorsal view of body. — 2. Lateral view of body. — 3. Structure
of dorsal cutieula. — 4. Tarsal elaw of pedipalpus. — 5. Receptaculum seminis,



Sithary VI Two new Opikionids of the family Leivbumdas fron Korea,

Metagagrella damila sp. n. — 1, Dorsal view of body. — 2. Lateral view of body. - 3. Lamellae
suprashelicerales. — 4. Evemound from lateral. — 5. Chelieera from medial. — 6. Pedipalpus
from medial. — 7. Structure of dorsal euticula. — 8. Part of anterior row of tubereles on eoxa IV,
— 8, Part of femur ITI. — 10. Dorsal spine. — 11. Ovipositor. — 12, Recoptaculum sermninis.



Zima J.: Chromosomes of two speeies of whiskered bat, Myotis mystaeinus pod Mot s b
Z J.:Ch ft f whisl 1 bat, Myot yat i Mt s
i Volsgions' b

from Czechoslovakia.

Fig. 2.
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Muyotis mystactnus, male and female karyotype,



Zima J.: Chromosomes of two speeies of whiskered bat, Myotiz mystacinus and Myotis brandti
from Czechoslovakia.

MYOTIS BRANDTI o
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Fig. 3. — Myotis brandti, male and female karyotype.



