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and Systematics, Part I. Subgenus Ischnopsyllus Westw. 
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This paper has arisen from a complex investigation of bats and 
their parasites, realized in the Faculty of Natural Science, Charles Uni
versity, in Praha. From the rich material of insect ectoparasites { Hetero
ptera-Cimicidae, Diptera-Nycteribiidae, Aphaniptera-1 schnopsyllidae j the 
elaboration of its largest part, the fleas, is given in the present paper. 
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LITERARY REVIEW 

The literature dealing with the family Ischnopsyllidae in more de
tails is not extensive. A review of more important papers on this family 
as a part of the Paleartic fauna (except the original description of the 
species] is given in the following. 

Among the morphological studies, two papers of D a m p f ( 1912a, b] 
are most important, dealing partly with the morphology of females of 
the European members of g, Ischnopsyllus characterized by eight combs, 
partly with the comparative morphology of male external copulatory 
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organs of these members of g. lschnopsyllus. The morphological charac
ters of various species or genera and higher units together with sys
tematic notes are available in original descriptions, partly in larger 
monographs like Rothschild (1915), Wagner (1936, 1939a), 
Jancke (1938), loff, Skalon (1954), Ioff, Tiflov (1954), 
Hop kin s, Rot h s child (1956), R os i c k y (1957), partly in smaller 
contributions: S m it (1954b, 1954c, 1955b, 1960a), I off, Bond a r 
(1956). 

More ample data on the bionomy of adults have been given only by 
H fir k a (1957), the description of egg, larva I and some higher instar 
of I. hexactenus by We id ne r (1937), description of egg and larva of 
instar I of I. elongatus by C h i d i n i ( 1939), description of larval instar 
Ill of I .. intermedius by H fir k a ( 1956). The results of primitive ex
periments with orientation and taxes of larval instar I and Ill of South
American species Myodopsylla woltfsohni salvasis without the morpho
logical description of larva are reported by H as e ( 1931). In his paper, 
R os i c k y (1950) determines a special zone of Aphaniptera of bats 
inside the zones of Aphaniptera. An ecological study. concerning the 
influence of the relative atmospheric humidity of the survival of bat fleas 
was given by Hfirka & Doskocil (1961). 

The only physiological paper with a remark on bat fleas is that of 
S g o n i n a ( 1934), dealing with the dependence of external and internal 
conditions on the reception of food by adults of I. simplex. 

Among the papers, most numerous are those on the faunistic, con
nected with a record of host (the data on hosts are available naturally 
even in the above mentioned monographs). Of the papers recording some 
larger area of distribution, I give the following: A e ll e n ( 1949, 1960 -
Switzerland), Bog d an o v (1953- Uzbekistan), Bur es h (1924-
Bulgaria), Coo re man (1950 --Belgium), Damp f (1926-Germany), 
Hfirka (1957-Czechoslovakia), Ioff, Bondar [1956-Central 
Asia), I off, Skalon [1954-east Asiatic part of the U.S.S.R.), I off, 
Tiflov (1954-southeast of European U.S.S.R.), Jurkina (1959-
Ukraine), K oh aut [1903- Hungary), L i u [1939- China), Martin o 
[ 1955 - Bulgaria), N i aw i a d o m s k a ( 1953 - Poland), N o r d b e r g 
(1934'-Finland), Oudemans [1915b-Holland), Rosicky (1957 
-Czechoslovakia), Seguy [1938, 1944-France), Skuratowicz 
[1954, 1957- Poland), S m it (1953, 1954a- Denmark, 1955a- Austria, 
1957b - Great Britain, 1960 - Afghanistan), W a g n e r ( 1939 - Yugo
slavia). 

More ample literary sources are given at each recorded species. 
The literature on bat fleas in Czechoslovakia has been rather poor 

up to the present time. Thanks to K o 1 e n a t i [ 1856) the first mono
graphic paper on bat parasites was published in our country [in Brno) 
and probably many facts contained in the subsequent papers of this 
author, unfortunately without more accurate remarks, refer to the ter
ritory of Czechoslovakia. Nevertheless, the next important paper on this 
subject appeared as much as 70 years later. The first papers in this 
century were those of Se id e 1 [1928, 1934) on bat fleas of Silesia and 
that of M as c h k e [ 1935) on parasites of vertebrates of Kralicky Snez-
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nik (the report of I. hexactenus from the Polish side of this mountain) . 
R o s i c k y working on fleas of Czechoslovakia since the forties, records 
in his papers also some finds of fleas of the family Ischnopsyllidae 
( 1943-44, 1947a, b, 1948, 1950b, c, 1953) summed up to the monographic 
study on fleas in the collection Fauna CSR (1957). A small faunistical 
note on R .. unipectinata, I. hexactenus and N. pentactena is given by J u
r i k (1955) and a further one, of a now locality of I. obscurus and 
N. pentactena by Se be k (1961). L. H ii. r k a (1962) records the findings 
of four interesting bat fleas from west Bohemia. Finally the author of the 
present paper, interested especially in insect ectoparasites of bats, beside 
the description of larva of I. intermedius ( 1956 J, published 4 faunistical 
and bionomical papers on Ischnopsyllidae from Czechoslovakia: H ii. r
ka, Chalupsky (1956), Hii.rka (1957, 1958, 1959) . 

Some data on the faunistics referring to the territory of our coun
try are given in the Hop kin s, Rot h s child monographic paper 
1956. 

MATERIAL AND METHOD 

I have examined 3959 bat specimens belonging to twenty species 
(see Table 24) from Czechoslovakia, four species of Rhinolophus ferrum
equinum from west Caucasus, one specimen of Myotis mystacinus from 
Melk upon Danube in. Austria (V. Hanak SeC examined 22 specimens of 
Nyctalus noctula from Albania) and quantitatively collected the ecto
parasites of orders Heteroptera, Diptera and Aphaniptera from them. In 
order to secure as complete a collection of ectoparasites as possible 
(without which no bionomical or ecological conclusions can be reached) 
each bat was narcotized by ethylaether pro narcosi in a glass of one 
litre content. The handling a narcotized bat was much easier and the 
narcotized ectoparasites were picked out without difficulty (befm.·e the 
narcotization of the next bat the inspection of the bottom of the glass 
is needed because the ectoparasites fall out of the host's hair). A mild 
narcoze with ethylaether is quite harmless to the bats, if the active 
animals are placed on; since the ethylaether affects slowly the sleeping 
of unquite wakened animals. Only after a longer expositure will bats be 
killed. In any case, it is necessary to take the bat out of the bottle at 
the moment when the retardation of its cordial pulsation begins. 

Thus I succeded in collecting a large quantity of ectoparasites from 
the territory of Czechoslovakia including 2878 speciemens of fleas. From 
the bat guano, 658 specimens of I. intermedius and larvae of two flea 
species {I. intermedius, I. simplex} were collected .. 

The collected material was preserved in 70% alcohol, the micro
scopic slides-medium used was Liquido de Swan, modification according 
to K ram a r (Hr b ace k and others, 1954: Jak a proc sbirat hmyz: 55). 
I didn't use the standart method when preparing the slides; for biono
mical purposes I needed the eggs not to be destroyer in the females' ab
domens. Liquido de Swan secures the preservation and a good view of 
the eggs. · ·· 

The morphological descriptions in most cases are given on the basis 
of a detailed study of 50 specimens of both sexes in order to register the 
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individual variability of species, namely in chaetotaxy and in the num
ber of spines in different combs. For the infrequent species, the collec
tion of Dr. Rosicky was available to me, containing 47 specimens of five 
species. As far as possible I have included in the morphological material 
studied also the specimens from foreign countries, namely one female 
of I. octactenus from Bulgaria, two males of I. s. simplex from Poland, 
one male of I. s. mysticus from Austria, one male and two females of 
R. u. unipectinata from Yugoslavia, six females of R. u. unipectinata from 
Roumania, one male of R. u. unipectinata from west Caucasus, one male 
and seven females of the same species from Albania, one male and one 
female of R. u. turcestanica from Uzbekistan and 9 males and 29 females 
of I. elongatus from Albania. 

SPECIAL PART 

A. FLEAS 

Family I s c h n o p s y 11 i d a e W a h 1 g r e n, 1907 

l. genus Iscltmopsyllus West w o o d, 1833 

Ischnopsyllus. West wood, 1833, Entomological Magazine, 1: 362. Type species: 
Ceratophyllus elongatus C u r t i s; Ischnopsyllus, W e s t w o o d, 1840, Synopsis Genera 
Brit. Insects: 125; Typhlopsylla. T as c hen be r g, 1880, Die Fliihe: 63, 86; Geratopsylla. 
Wag ne r, 1898, Hor. Soc. ent. Ross. 31: 580; Ischnopsylla. 0 u de mans, 1906, Ent. 
Ber. Amst. 2: 125 (nomen novum for Ischnopsyllus West woo d); Ischnopsyllus 
West woo d. 0 u de mans, 1909, Novit. Zool. 16: 155 (key to genera]; Hexacte
nopsylla. 0 u de mans, 1909, Ent. Ber. Amst. 3: 5 (as subgenus valid); Nychopsyllus. 
E y se 11, 1913 in Mense, Handb. Tropenkr. 1: 78; Nycteridiophyllus. D a 11 a · Tor r e, 
1924, Ber. Natur. Med. Verl. Innsbruck 39: 5 (synonymy of the genus]; Ischnopsyllus 
W e s two o d. s m it, 1954c, Parasitology 44: 144, 153, 154, 156 (erection of the sub
genus Ischnopsyllus and Hexactenopsylla); Ischnopsyllus West woo d. S m it, 1954a, 
Danmarks Fauna 60: 65 (characterization of genus-danisch); Ischnopsyllus West woo d. 
Hop kin s, Rot h s c hi 1 d M., 1956, Cat. Rothschild coll. Fleas 2: 255 (synonymy, 
characterization]; Ischnopsyllus West woo d. R os i c k y, 1957, Fauna CSR, 10: 292 
(synonymy, characterization]. 

The dorsal margin of the frons minutely rugulose. Spines of genal 
comb obtuse. Maxilla irregularly four-edged, in the end truncate. The 
combs on the pro- and metathorax and on the abdominal tergites I, 11, 
Ill, IV (V, VI). Segment V of tarsi with ventral pair of plantar bristles 
placed between first lateral pair. Fixed process of the male genital organ 
possessing two acetabular bristles. The sternum VIII of male strongly 
modified. 

The genus is distributed mainly in the Palearctic Region, including 
also members from the Oriental, Ethiopian and Australian Region. It 
occurs predominantly on the members of the bat family Vespertilionidae. 

At present, 17 species are known, forming a very heterogenous group. 
By the revision of the genus S m it, 1954c erected two subgenera Ischno
psyllus s. str. and Hexactenopsylla 0 u de mans. 

Subgenus Ischnopsyllus W e s t w o o d, 1833 

Preoral tuber relatively short, broad. Metasternum without a squa
mulum. Dorsal part of sternum IX of male broadened, truncate in the 
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end. Manubrium broad with a broadly rounded apex. Tendons of sternum 
IX making about hal~a convolution and those of the aedeagus about one 
whole convolution. fhe dorsal margin of apodema of aedeagus straight, 
apically not turned upward. The duct of spermatheca of female in the 
basal part distinctly dilated. 

The members of this subgenus are distributed in the Palearctic Re
gion, only I. emminus occurs in the Ethiopian Region. 

S m it, 1954c divides 13 members of this heterogenous subgenus into 
three groups: 

a) octactenus-group, consisting of: octactenus (K o I en at i), consi
milis (W a h l g re n}, variabilis (Wag ne r), simplex simplex 
R o t h s c h i l d, simplex mysticus J o r d a n, hispanicus J o r d an, 
dolosus D a m p f, emminus J o r d a n et R o t h s c h i l d and very 
likely also elongatus [Curt is), intermedius (Rot h s child) 
and plumatus I of f. 

b) obscurus-group, containing obscurus [Wag ne r) only. 
c) needhami-group, consisting . of needhami H s ii and Ziae J o r d a n. 

On the base of detailed morphological study of members of this 
subgenus I have come to the conclusion, that I. elongatus, intermedius 
and very like also plumatus form a special well characterizeable group 
(characters are given in the following text). 

a) octactenus-group 

Number of spines in the first abdominal comb distinctly lower than 
that in the metathoracic comb. In front of the ocular bristle in both males 
and females regularly two stronger setae [three setae at maximum in 
20% males and 3% females) ; under the collar of mesonotum there are 
one to four pseudosetae; body length 1.7 to 2.7 mm. 

The group consists of the species: octactenus [K o le n at i}, consi
mtlis (Wahlgren), variabilis [Wagner), simplex Rothschild, 
hispanicus J or d a n, dolosus D a m p f and emminus J or d an et 
R o t h s c h i l d. 

In Czechoslovakia the following species have been found: 

Ischnopsyllus (Ischnopsyllus) octanenus [K o le n at i), 1856 

? Pulex vespertillonis. Dug e s, 1832, Ann. Sci. nat. 27: 161, tab. 4, fig. 4; Cerato
psyllus octactenus. K o 1 en at i, 1856, Parasiten der Chiropteren, Briinn: 31; Cerato
psyllus octactenus K o 1 en at i. K o 1 en at 1, 1863, Hor. Soc. ent. Ross. 2: 42, tab. 4, 
fig. 12 (female}; Typhlopsylla octactenus K o 1 en at i. T as c hen be r g, 1880, Die 
Fltihe: 63, 87, tab. 4, fig. 22; Ceratopsylla vartabilis var. decempilata. Wag n er, 1898, 
Hor. Soc. ent. Ross. 31: 538; Ceratopsylla fubata. Wag ne r, 1898, Hor. Soc. ent. Ross. 
31: 584, tab. 9, fig. 20, 22 (male); Ceratopsylla octactenus K o 1 en at i. Rot h s c hi 1 d, 
1898, Novit. Zool. 5: 543, tab. 16, fig. 7, 9 (female); Ceratopsylla fubata Wag ne r. 
K oh aut, 1903, Allat. K1lzlem. 2: 61, tab. 7, fig. 2, 7 (male); lschnopsyllus octactenus 
K o 1 en at i. Rot h s c hi 1 d, 1906, Novit. Zool. 13: 186 (C. fubata Wag ne r = syno
nym]; Ischnopsyllus octactenus K o 1 en at i. Rot h s c hi 1 d, 1911, Novit. Zool. 18: 52 
(Kolenati's original description with author's notes); Ischnopsyllus octactenus (K o-
1 en at 1). Damp f, 1912a, Rus. ent. obozr. 12: 52-55, fig. 5 (male) (morphology of 
male genitalia, key); Ischnopsyllus octactenus [K o 1 en at i). Damp f, 1912b, Ber. 
Bot. Zool. Ver. Rheiilland-Westfalen, 1911: 79-113, tab. 3, fig. 14, tab. 4, fig. 16b, 21, 
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tab. 5, fig. 26 (morphology of female, key, synonymy), tab. 2, fig. 5, tab. 3, fig. 13, 
tab. 4, fig. 22 illustrates I. variabilis, as it was already pointed out by H o p kin s, 
Rothschild, 1956: 272; Ischnopsyllus · octactenus Ko'tenati. Rothschild, 
1915, Ent. mon. Mag. 51: 86, lOB, tab. 14, fig. 87 (male) (key, morphology, synonyms); 
lschnopsyllus octactenus K o 1 en at i. W a g ne r, 1936, Tierwelt Mitteleuropas B. 6, 
2. Lieferung, 3. Tell: 18, fig. 71 (male) (key]; Ischnopsyllus octactenus (Kolenati]. 
fan c k e, 1938, Tlerwelt Deutschlands 35: 33~34,~ fig. 41 b (male), fig. 41 c ts not 
female of octactenus, but that of variabilis, overtaken from Damp f, 1912b (key, 
morphology); Ischnopsyllus octactenus ( K o I en at i). S m it, 1953c, Bull. Brit. · Mus. 
ent. 3: 207, fig. 42 (male), 210, fig. 45, 46 [male) [differentiation of the male from 
consimilis); Ischnopsyllus octactenus [ K o I en at i). s m it, 1954a, Danmarks Fauna 
60; 70, fig. 84, 89 (male), fig. 81, 86, 90 [female) (key); Ischnopsyllus octactenus 
(Kolenati). Smit, 1954b, Natuurh. Maandblad 43: 13-15, fig. 3, 5 (female) 
(differentiation of the female from varial:Jtlis); Ischnopsyllus octactenus ( K o I en at i]. 
S m it, 1954c, Parasitology 44: 151, fig. 11, 12 (female), fig. 22 · (pseudosetae of meso
notum) (differentiation of the female from constmills); Ischnopsyllus [ Ischnopsyllus 1 
octactenus (Kolenati). Hopkins, Rothschild, 1956, Cat. Rothsch. Col. Fleas 
2: 260-263, 272-276, fig. 305, 426, 444, 449, 455, 467, 468, 469 (male), 453, 464, 471, 
474, 475, tab. 25 B (female) {morphology, key, synonymy]; Ischnopsyllus octactenus 
K o 1 en at i. I off, Bond a r, 1956, .rr. nauchn. issl. protiv. Inst. Kavkaza i Zakav
kazja 1: 110 (distribution in Central Asia]; Ischnopsyllus [ Ischnopsyllus 1 octactenus 
[K o I en at i]. S m it, 1957a, Hand. !dent. Brit. Ins., 1, part 16: 46, 48, fig. 96, 101 
(male], fig. 95, 107, 109 [female) (key. distribution]; Ischnopsyllus octactenus K o I e
n at i. H fir k a 1957, Cs. parasitol. 4: 150 [distribution, hosts); Ischnopsyllus ( Ischno
psyllus] octactenus (K o 1 en at i). R os i c k y, 1957, Fauna CSR 10: 293, 296-298, 
fig. 97B, 99D (male], fig. 98E [female) (key, morphology, synonymy]; Ischnopsyllus 
octactenus K o 1 en at 1. J u r kin a, 1959, Praci Inst. Zoo!. AN Ukr. SSR 15: 89, fig. 
24A [male), 24B (female), female in all probability of variabilis, not of octactenus, as 
recorded by authoress! (morphology, key! distribution in Ukraine]. 

Male 

(data baseld on 26 specimens from Czechoslovakia) 

Lenght average: 2.2 mm [ 1.8-2.:7 ). W a g ne r, 1898: 1.5 mm - jubata; 
S m i t, 1954a: 2.25-2.5 mm. 

Preoral tuber . bent most frequently in a right-angle less frequently 
in a slightly acute angle. The row of the small setae on the anterior 
margin of frons composed of 12-19, most frequently ·14-16 setae 
[ W a g n e r, 1898: 1 specimen 1'7). Below the antenna! fossa one long 
bristle, in front of which two or three shorter setae are situated in 80 
p. c. and 20 p. c. of males .respectively. Below them an irregularly dis
tributed group of 7-14, most frequently 9-12 short setae. Occipital part 
of head possessing 4 long bristles in one row, above them shorter seta 
(2 only in three specimens). An irregular row of 7-11, most frequently 
7-8 setae above the antenna! fossa. The posterior margin of the oc
cipital part of head possessing 9-12, most frequently 10-11 longer 
setae. 

Comb of pronotum with 2(!--32, most frequently 28-29 spines 
( K o I e n at i, 1856 in the original description: 26; W a g n e r, 1898: 30, 
32; S m: it, 1953c: 28-31). One to three, most frequently two pseudo
setae, very often various number on each body side under the collar of 
the mesonotum (S m it, l954c: 156 also 1-3, most frequently 2, fig. 22). 
Metathoracic comb with 24-30, most frequently 26-28 spines [ K.: 22, 
W.: 24, S.: 28-32). Me.sonotum and metanotum with a relatively con-
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spicuous "mane" of dorsal marginal setae. Metepimeron with 3-6, most 
frequently 4 lateral and 2-3, most frequently 3 distal bristles. Percent
age of single combinations is as follows: 4+3 (36 %), 3+2 {17 Ofo), 5+3 
(15 %), 4+2 (12,5 %), 3+3 (11 %), 5+2 (6,5 %), 6+3 (2 %). Often 
various combinations on each body side. 

The counts of the numbers of spines in the abdominal combs are as 
follows: 

I. 11-19 most frequently 12-14 (K.: 10, W.: 16, S.: 11-18) 
11. 20-28 most frequently 23-24 {K.: 20, W.: 24, S.: 20-28) 

Ill. 16-23 most frequently 18-21 (K.: 16, W.: 22, 24, s~: 19-22] 
IV. 14-20 most frequently 16-18 (K.: 16, W.: 18, S.: 15-18] 
V. 10-15 most frequently 11-13 [K.: 12, W.: 12, S.: 11-16) 

VI. 7-13 most frequently 9-12 [K.: 8, W.: 12, S.: 9-13) 

The body of clasper with usually broad, slightly bent manubrium, 
four to five times as long as broad medially [Damp f, 1912a: three ti
mes and five times in variabilis, but as suggested by figures, these num
ber should be recorded up~ide down; the same is suggested by the 
S m it ' s drawing 1957a, fig. 101, as well as by H o p k in s, R o th
s child, 1956: 274). The fixed process not distinctly separated; the 
distal part of the body of clasp er unbroaded posteriori y ( x variabilis) . 
The dorsal margin possessing a group of 3 setae in its distal part, the 
last of which placed at a distal angle [x variabilis) which is almost 
rectangular [in variabilis distinctly rounded). The distal margin of the 
body moderately concave. Two equally strong, long, only slightly bent 
acetabular bristles placed at the ventral apical angle of the body, dis
tinctly below the· insertion of the movable process (similarly D a m p f, 
1912a and oth.; R o s i c k y, 1957: at the same level as the base of ace
tabular bristles). Movable process semilunar. A forwards tending seta 
placed at the anterior angle. The rounded part possessing 2 lpng setae 
submarginally in its dorsal part, 1 in the ventral part. Sensiliurn only 
moderately drawn out posteriorly [x variabilis), no seta placed on its 
ventral lobe. 

Ste.rnum ·VIII with proximal part much reduced, ventrally more. or 
le.ss regularly rounde.d, dorsally more or le.ss :regularly triangular, in 
some specimens the. apex of the triangle. eve.n considerably rounded. The 
distal part approximately medially distinctly broadene.d due to concave. 
deviation of dorsal margin. Dorsal part possessing one backward tending 
small se.ta at its upper angle; distal margin of sternum VIII in its dorsal 
part straight and without setae.; only the surface of sternum possessing 
one. longe.r bristle ne.ar the. distal margin. The ventral part of distal 
margin, inclined obliquely forward, possessing a semicircular group of 
6 long, flat, medially curved and broadened se.tae, the uppermost one 
being the strongest. Below these setae there is a group of smaller 
pigmented setae, most frequently 3. A pair of strong medially broadened 
setae placed slightly forward at the ventral angle. The ventral margin 
of sternum with 5----'7 middle long bent setae (Damp f, 1912a: 6-7). 
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The lower branch of sternum IX axe-shaped, broadest at the base. 
The upper branch of usual form. 

Female* 

(data based on 50 specimens, 49 from Czechoslovakia, 1 from Bulgaria] 
Length average: 2.3 mm (1.9-2.75]. S m it, 1954a: 2.25-2.75 mm. 

Preoral tuber bent, most frequently in a right angle, less frequently 
in a slightly sharp or obtuse one. The row of small setae on the frontal 
margin of head composed of 13-19, most frequently 14-16 setae 
(Wag ne r, 1898 in a description of C. variabilis var. decempilata: 16-
single specimen only). Below the antenal fossa one long bristle, in 
front of which most frequently two shorter setae (three times 3, once 1) 
are situated. Below and in front of them an irregularly scattered group 
of 4-9, most frequently 6-7 short setae. Occipital part of head posses
sing (in all 50 specimens examined) 4 long bristles in one row, above 
them 1 shorter seta. An irregular row of 5-9, most frequently 7-8 short 
setae above the antenna! fossa. The posterior margin of the occipital 
part of head possessing 9-12, most frequently 10-11 long setae. 

Comb of pronotum with 24-32, most frequently 26-31 spines (W.: 
30, S mi t, 1953c.: 29-32). One to three, most frequently two pseudo
setae under the collar of mesonotum. Comb of metanotum with 23-30, 
most frequently 26-30 spines (W.: 26, S.: 26-31]. Metepimeron with 
2-6, most frequently 3-4 lateral bristles and with 2-4, most frequently 
3 distal bristles. Percentage of single combinations is as follows: 3+3 
(38 %), 4+3 (31 %), 2+3 (10 %), 5+3 (8 %], 4+2 (6 %), 3+2 (4 %], 
2+2 (1 %], 5+4, 6+3 (1 %). (Smit, 1954a records usually 4, some
times 3 or 5 lateral and 3 distal bristles.] 

The count of spines in the abdominal ctenidia are as follows: 

I. 10-16 most frequently 11-14 (W.: 14, S.: 11-15] 

11. 18-24 most frequently 21-23 (W.: 22, S.: 21-27) 

Ill. 15-21 most frequently 16-19 (W.: 20, S.: 16-22) 

IV. 11-17 most frequently 13-16 (W.: 18, S.: 13-18) 

V. 8- 13 most frequently 9-12 (W.: 16, S.: 9-14, K oh aut, 
1903: 10) 

VI. 7-11 most frequently 8-10 (W.: 10, S.: 9-13, K.: 8) 

H o p k i n s, R o t h s c h i l d, 1956 report that there are no sub
stantial differences in the number of spines in the ctenidia of both sexes 
but the comparison of my data for males and females distinctly shows 
that males in this species, too, possess distinctly more spines in ab-

*) As it was already pointed out by Hop kin s, Rot h s c hi Id, 1956: 272 and 
confirmed by the author when studying the female material of I. variabilis, D a m p f, 
1912b included some specimens of I. variabilis into the 15 specimens of I. octactenus 
according to which the description had been made, as suggested by his figure 13 
and 22. Thus the morphological data of D a m p f on I. octactenus females taken over 
by further authors are incorrect and therefore not recorded in the present paper. 
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domina! ctenidia [already K oh aut, 1903 reports the different number 
of spines in the last two ctenidia of male and female). The number of 
setae distinctly tends to a higher rate in males of this species - see the 
head, metepimeron. 

Sternum VII with a lateral lobe, the distal margin of which is most 
frequently regularly convex, was straight in its lower part (x variabilis) 
Fig. I, 2, only in two of 50 specimens examined. The surface of sternum 
displaying an irregular row of 10-17, most frequently 12-14 setae 
[Damp f, 1912b, fig. 14: 8 on one side, S m it, 1954a, fig. 90: 6 on one 
side, S m it, 1954c, fig. 11: 8, fig. 12: 6 on one side). Anal stylet of nor
mal length [about three times as long as broad on the base), usually 
possessing one stronger seta on its base [ 5% females examined possessed 
two setae). The diameter of the dilated portion of a duct of sperma
theca is practically the same as (a little larger) diameter of bursa co
pulatrix. Hilla of spermatheca a little longer than bulga, which is di
stinctly oval [longer than wide) and smaller than that in I. variabilis, 
see Fig. I. 

D is t rib uti on {see Map 1) 

European and west Asiatic species up to the present time known 
from: Morocco [Magazan], Spain, France, Eire, Great Britain [North Ire
land, Scotland, England, Wales), Holland, Denmark, Sweden ( Gt>teborg
W a h 1 g re n, 1907); Germany, Switzerland, Italy (Toscana], Sicily, Sar
dinia, Austria, Czechoslovakia, Poland, Hungary, Yugoslavia, Bulgaria, 
Greece [Agostili], Corfu, the U.S.S.R.: Ukraine [Zakarpatskaja, Kievska
ja, Poltavskaja, Dnepropetrovskaja oblast, Crimea], Kazachstan (Chim
kent, Tjulkubas, Ilinskaja dolina], Kirghizia [ Frunze), Uzbekistan 
(Tashkent, Surchan-Darijskaja oblast], Tadzhikistan [Dushanbe for
merly Stalinabad) and from eastern Afghanistan [river valley of Bash
gul, Nuristan, 1100 m - P e u s, 1957). 

In Czechoslovakia it has been reported from Brno .Pipistrellus pipi
strellus [R os i c k y, 1944) and from Plecotus auritus [R os i c k y, 1953) 
and from Plzen from P. pipistrellus [ L. H ii. r k a, 1962) . K o 1 e n a t i's 
find from Praded from Amblyotus atratus [ = Eptesicus nilssoni] in 1858 
remains problematic, because this probably dealt with another species 
with 8 combs. 

My material was collected on Pipistrellus pipistrellus only, in 6 lo
calities (see Map 2). 
B oh em 1 a : Horsovsky Tyn (Domal!Hce d.), 29. XII. 1956 - d, 7 99; Lazn1! Sv. Trojice 
(Jic!n d.], 20. IV. 1959 - d, 3 99. 
Mora v 1 a: Vranov n. Dyji (Znojmo d.], 22. II. 1958 - 3 99; Sternberk (Olomouc d.], 
30. I. 1959 - 5 dd, 12 w. 
S l ova k 1 a: Cicov (Komarno d.), 28. VI. 1955 - 17 dd, 37 99; Drienovec-cave (Ko
sice d.], 17. II. 1961 - d, 5 99-

The whole material contains 92 specimens (25 dd, 67 991 from six localities. 
There is also one female in my collection from Primorsko in Bulgaria (southern 

part of Bulgarian shore of the Black Sea), collected 5. VI. 1957 from P. pipistrellus 
by V. Hanak. In addition to my own material, from the locality of Brno 2 dd, 3 99 
individuals of this species from Rosicky's collection were available to me. 

The flea Ischnopsyllus octactenus is distributed over the whole terri
tory of Czechoslovakia with its principal host P. pipist;•ellus. 
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Map 1 Area of distribution "Of the flea Ischnopsyllus octactenus ( K o 1.). 

Map 2 Distribution of the flea Ischnopsyllus octactenus ( Kol.] in CZechoslovakia; 
e - author's find, 0 - literary data. 

Hosts 

Pipistrellus pipistrellus is a principal host of this flea species in 
the whole area. The area of distribution of this bat overlaps to the east 
(China, Japan, Korea) the present known area of I. octactenus. Among 
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other members of genus Pipistrellus, P. kuhli [Morocco, Spain, 3 locali
ties in Italy, Greece) has been often recorded as a host. In west Ukraine 
the flea was found on P. nathusii [Tat a r in o v, 1956, J u r kin a, 1959), 
in Tosca.nia and Sicily it was collected on P. savii [ H o p kin s, R o t h
s c h i l d, 1956, P e u s, 1959). Among other bats, Myotis nattereri [Ire
land, England, Holland, Poland) and M. mystacinus (England, Denmark, 
Germany) are most frequently recorded as hosts of I. octacteTJ.US. It was 
found also on Eptesicus serotinus (England, Holland, Germany, Sicily), 
Barbastella barbastellus [France, Germany, Poland, Switzerland), Nycta
lus leisleri (Ireland, England, Bulgaria) and Nyctalus noctula (England, 
Holland). Single reports concern Myotis daubentoni (England-T h o m p
s on, 1938), Vespertilio murinus [Denmark-S m it, 1953a), Eptesicus 
nilssoni [Sweden-W a h l g re n, 1907) and Rhinolophus ferrum'equinum 
{Morocco-A e ll e n, 1960). 

In Denmark one female was found on Delichon urbica ( S m it, 
1953a); in Rothschild's collection in the British Museum, there is one 
male from M us musculus from Corfu [ H o p k i n s, R o t s c h i l d, 1956). 
Ih Cost a Lima & Hat haw ay's Catalogue [1946) even Myotis 
emarginatus, Rhinolophus hipposideros and Plecotus auritus are recorded 
as hosts of I. octactenus. 

In Czechoslovakia, I have found this· flea species on P; pipistrellus 
only, R o s i c k y [ 1953) also on Plecotus auritus. 

It may be concluded, therefore, that I. octactenus is a flea of the 
originally three-dwelling bats of genus Pipistrellus. In fact, the great 
majority of other presently known hosts are either exclusively tree
dwelling bats, too. [N. leisleri, N. noctula], or the bats living behind the 
bark of trees, in accumulated timber, behind shutters etc. {M. nattereri, 
M. mystacinus, E. serotinus, E. nilssoni, B. barbastellus, M. daubentoni, 

Table No. 1 

period 

summer 

winter 

total 

Infestation of Pipistrellus pipistrellus with Ischnopsyllus octactenus 
[Kolenati]. 

I 
number 

I 
p.umber 

I 
number 

I 
average 

I 
maximum 

of bats of bats of per one per one 
examined with fleas fleas bat bat 

I 
73 32 

I 
58 0.8 4 

-

I Ill 18 I 34 0.3 4 

I 184 I 50 I 92 I . 0.5 I 4 I 

V. murinus, P. auritus}. The finds reported by L i. m a & Hat h·a way 
(1946) from M. emarginatus and R. hipposideros as well as the find from 
R. ferrumequinum from Morocco seems to be a pure chance, as all these 
bats are typically cave-dwelling. The finds on D. urbica and Mus muscu
lus are naturally incidental, again, as these chance hosts occured in the 
neighbourhood of a bat hosts colony [probably in both cases in the lofts 
of buildings). 



Notes on bionomics 

I found eggs in the abdominal cavity of 3 female specimens on 20. 
IV., in the female from Bulgaria on 5. VI. and in 60 p.c. of females in 
a nursing-colony of P. pipistrellus from cu:ov on 28. VI. 1955. I found 
no eggs in any of 12 females on 30. 1., nor in-,any of 5 females on 17. II., 

2 

Fig, I. Shape of the posterior margin of sternum VII and spermatheca: 
1 - I. variabilis (Wag ne r) [Q, 16. VII. 1957, Pip. nathusti, fish-pond Velky 
Tisy); 2 - I. octactenus [K o 1 en at i) (Q, 29. XII. 1956, Pip. piptstrellus, Hor
sovsky Tyn). 

nor in females on 5; and 16. Il. and 23. Ill. from Rosicky's material as 
well as in 3 females from Vranov on 22. 11. and in 7 females from Hor
sovsky Tyn on 29. XII. Consequently, the maturing of eggs does not 
take place in females of this species during the hibernation period of 
the hosts. J u r k i n a ( 1959) reports the find of females with developed 
eggs in May from Ukraine. 

The sex ratio is different in the summer and winter period. In the 
sum:mer period the sex ratio of males to females was 1: 2 (18 oo, 40 9<?), 
in the winter period nearly 1: 4 (7 oo, 27 99] . 

Also the average infestation is different in bats of summer roosts 
and those of the hibernation quarters as given in Table 1. 

The common parasitization of I. octactenus with an other flea spe
cies on a single host specimen was found only during the hibernation 
period: on 7 specimens (of 111 examined] of P. pipistrellus from two 
localities Nycteridopsylla eusarca was found together with I. octacte
nus. Freeman (1946] reports the common parasitization of one 
P. pipistrellus specimen from Ireland ( 6. I. 1946 J by 5 specimens of 
I. octactenus and two females of Nycteridopsylla longiceps and so does 
A ell en (1960] from France. L" H il. r k a (1962] found I. octactenus 
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together with I. hexactenus on one specimen of P. pipistrellus from Hor
sovsky Tyn. 

Notes on systematics 

C h a r a c t e r s o f m a 1 e : the presence of a "mane" on thoracic 
tergites 11 and Ill; it differs from intermedius which also possesses a 
mane in the smaller number of spines in the first abdominal comb 
( octactenus 11-19, intermedius 18-28) and by the shape of sternum 
VIII, from consimilis by a sharp dorsal angle of the distal part of the 
corpus of clasper and from plumatus by an other shape of sternum VIII. 

C h a r a c t e r s o f f e m a I e : distinguishable from all except va
riabilis and consimilis by the combination of the following characters: 
preoral tuber curved at a right angle, the comb of abdominal tergite I 
containing only half as many spines as the metathoracic comb; it differs 
from consimilis by the shape of distal margin of sternum VII, from 
variabilis also by a different shape of distal margin of sternum VII, by 
a smaller number of spines in all combs namely in abdominal. IV, V and 
VI, by a smaller oval bulga of spermatheca (Fig. I, 2) and most fre
quently 3-4 lateral bristles on metepimeron. 

One to three most frequently 2 pseudosetae under the collar of me
sonotum in both sexes. 

Ischnopsyllus ( Ischnopsyllus) v.ariabilis ( W a g n e r), 1898 

Ceratopsylla variabilis. Wag ne r, 1898, Hor. Soc. ent. Ross. 31: 582, tab. 9, fig. 16 
(male); Ischnopsyllus variabtlts (Wag ne r). Damp f, 1912a, Rus. ent. obozr. 12: 
52-55, fig. 6 (male) (morphology, key); Ischnopsyllus variabllis (J. Wag n.). Damp f, 
1912b, Ber. Bot. Zool. Ver. Rheinland-Westfalen, 1911: 79-113, tab. 2, fig. 6, tab. 3, 
fig. 15, tab. 5, fig. 29 (female morphology, key); Ischnopsyllus variabilis Wag n. 
Wag ne r, 1936, Tierwelt Mitteleuropas B. 6, 2. Lief., 3. Teil: 18, fig. 68 (male) (key); 
lschnopsyllus variabtlis (Wag ne r). J an c k e, 1938, Tierwelt Deutschlapds 35 : 33, 
fig. 40a (male), 40b (female) (key, morphology); Ischnopsyllus variabllis (Wag ne r) 
S m it, 1954b, Natuurh. Maandbl. 43: 11-15, fig. 1 (male), fig. 2, 4 (female) (morpho
logy, key, differentiation from I. octactenus); lschnopsyllus variabtlis (Wag ne r). 
Smit, 1954a, Danmarks Fauna 60:70, fig. 91 (male), fig. 92 (female) [key); I. varia
bllis, I off, T if I o v, 1954, Opred. Aphaniptera jugovostoka SSSR: 98, fig. 155 [male) 
[key, distribution in south-east of R.S.S.R.); Ischnopsyllus ( Ischnopsyllus) variabilis 
(Wag ne r). Hop kin s, Rot h s child, 1956, Cat. Rothschild. Call. Fleas 2: 260, 
263, 269-271, fig. 461 (male), fig. 462, 456 (female) [morphology, key, synonymy); 
Ischnopsyllus (Ischnopsyllus) variabilis (Wag ne r). R os i c k y, 1957, Fauna GSR 10: 
293, 296, 302-303, fig. 970, 99J [male) [morphology, key, synonymy); lschnopsyllus 
variabills Wag ne r. J u r kin a, 1959, Praci Inst. Zool. AN Ukr. S.S.R. 15: 89-90, 
fig. 25A (male), fig. 25B [female) [morphology, key, distribution in Ukraine). 

M a le 

(data based on one specimen from Czechoslovakia) 
Length 2.4 mm, S m it, 1954a: 2-2.25 mm. 

Preoral tuber bent at a right angle; the row of anterior margin of 
frons consisting of 15 setae ( W a g ne r, 1898: 14, 18). Below the anten
na! fossa 1 long bristle, with two shorter setae anteriorly. Below them 
an irregularly dispersed group of 13 small setae. Occipital part of head 
possessing 4 long bristles in one row, above them 2 short setae. An irre-
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gular row of 9 setae above the antenna! fossa. The posterior margin of 
the occipital part of head possessing 11 long bristles. 

Comb of pronotum with 30 spines. Under the collar of mesonotum 
there are 4 pseudosetae on one side of the body, 3 on the other side. 
Metanotal comb with 35 spines. Metepimeron with 2 lateral and 3 distal 
bristles on each side. 

The abdominal combs with 22, 35, 31, 24 and 24 spines. 
Corpus of clasper with usually broad, slightly curved manubrium, 

three times as long as medially wide [Wag ne r, 1898 in the original 
description 41h times as long, which is too much; Damp f, 1912a also 
three times as long). The fixed process not distinctly separated; the 
distal part of the body of clasper distinctly broader posteriorly [the 
dorsal margin of the body turned upwards - x octactenus]. The dorsal 
margin possessing a group of 3 setae in its distal part; the dis~ance be
tween the last seta and the distal margin of body is the same as the 
distance between individual setae ( x octactenus). The distal margin of 
body straight, only the lower third turned slightly backwards. Two 
equally strong, slightly curved, long acetabular bristles placed at the 
ventral apical angle of the corpus, distinctly below the insertion of the 
movable process. The movable process irregularly foursided, its width 
distinctly increasing towards dorsal margin. The anterior upper angle 
about 60°, the posterior one forming a sharp clawlike projection. At the 
posterior angle one forward tending seta, at the anterior part of dorsal 
margin two short setae. The lower part of the inner side of the movable 
process provided with one long seta. 

Sensilium ( = pygidium by Damp f, 1912a) with the lower part of 
its apical margin prolongated into a transparent process possessing one 
small seta in the middle of the dorsal margin [ x elongatus). 

Sternum VIII with proximal part much reduced, lowly triangular. 
The apical part only a little distally broadened with a concave dorsal 
margin. One backwards tending small seta placed at the upper angle of 
the . broadened part; on the vertical part of distal margin 3 ( D a m p f, 
1912 a: 5-6) similar setae. The lower part of distal margin obliqued 
forwards, possessing a semicircular group of 6 long, flat, m:edially curved 
and broadened setae. A pair of similar perhaps still broader setae si
tuated slightly forward at the ventral angle. The ventral margin of 
sternum with 5-6 medium long setae (Damp f, 1912a: 7-8). 

Female · 

(data based on 8 specimens from Czechoslovakia) 
Length average 2.3 mm (2.05-2.4). S m it, 1954a: 2.25-2.75 mm. 

Preoral tuber bent at a right or slightly obtuse angle, in one speci
men at a slightly sharp angle. The anterior margin of frons possessing 
a row of 15-17 [Wag ne r, 1898: 15-17; Damp f, 1912b: 17) setae. 
Below the antenna! fossa one long bristle ·with 2 shorter setae ante~ 
riorly in all 8 specimens examined. Below and in front of them an irre
gularly scattered group of 4-8 setae [Damp f, 1912b, fig. 6: 7) . . Occipi
tal part of head possessing in all 8 specimens 4 long bristles in one 

70 



row, above them one shorter seta. An irregular row of 6-7 short setae 
above the antenna! fossa (D., fig. 5: 6). The posterior· margin of the 
occipital part of head possessing 10-13 long setae. 

Comb of pronotum with 30-32 spines (W.: 30, 28; D.: about 30). 
1-4 pseudosetae, often a different number on each side of the body 
under the collar of mesonotum [I found 2-3 most frequently). Comb 
of metanotum with 24-29 spines (W.: 24, 28; D.: 31). Metepimeron 
most frequently with 2 [ 13 X ) , rarely with 3 [ 3 X ) lateral bristles ( S m it, 
1954b: regularfy 2) and with 3, but once with 2 and 4 distal bristles. 

The counts of spines in the abdominal ctenidia are as follows: I: 
14-20 (W.: 12, 14, 18), II: 25-30 (W.: 24, 28), Ill: 23-28 (W.: 22, 26), 
IV: 21-24 (W.: 20, 24; Smit, 1954b: 19-'---25), V: 15-19 [W.: 14, 18, 20; 
D.: 20; S.: 16-19), VI: 15-19 (W.: 14, 16, 20; D.: 19; S.: 13-18). 

Sternum VII with a distinctly formed ventral lobe, the distal margin 
of which is in its upper part more or less deviated backwards; the lower 
part of dorsal margin distinctly concave [x octactenus) below the arch
ing, see Fig. I, the surface of sternum possessing an irregular row of 
11-17 setae [D.: 7 on one side; S., fig. 92: 8 on one side). Anal stylet 
of an usual length [about three times as long as broad on the base} 
possessing one stronger seta on its base. Diameter of the dilated portion 
of duct of spermatheca practically the same as [a little larger than) 
the diameter of bursa copulatrix. Hilla of spermatheca insignificantly 
longer than bulga, which is almost square, distinctly larger than that 
in I. octactenus, see Fig. I. 

After the careful study of my material of I. variabilis females, I had 
to confirm the assumption of Hop kin s, Ro il: h s child (1956: 272) 
below, that the figures 5, 13 and 22 in D a m p f's paper [ 1912b) refer 
to a female of I. variabilis and not to I. octatenus. Namely the fig. 22 
illustrating the female genital organs proves to be undoubtedly that of 
I. variabilis. Thus the D a m p f's data on females of I. octactenus are 
incorrect. Also the fact that D a m p f did not succeed in finding more 
reliable characters for the differentiation of I. oetactenus and I. varia
bilis proves the above. Othervise he surely must have noticed at least 
the number of spines in abdominal ctenidia IV-VI. 

D is t rib uti on (see Map 3 and 4) 

This species has been found up to the present time in central, south
east and east Europe: France ( Digne, Bouches-du-Rhone), Holland ( prov. 
Limburg), Denmark (Jalgerspris-Sjaelland), Germany (Wiesbaden), Po~ 
land ( Poznian region), Czechoslovakia (Bohemia, Mora via,, Slovakia --
9 localities), Hungary ( Szigetesep), Austria (Linz), Switzerland (Gene
ve, Rolle, Lausanne, Canton du Valais - at altitude of 1923 m), Italy 
( Firenze), Greece (Agostoli-Keffalenia), Yugoslavia ( Senj-Croatia, Lubl
jana-Slovinia), Bulgaria (Kamchia river), Roumania (Dobrodgea), the 
U.S.S.R.: Ukraine (Volynskaja, Poltavskaja oblast), Russian S.S.R. (Le
ningradskaja, Kalininskaja, Moskovskaja, Kurskaja, Voroniezhskaja, Ros
tovskaja, Stavropolskaja, Astrachanskaja, Saratowskaja and Uljanov
skaja oblast, Chistopol). 
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From Czechoslovakia this species was reported by R o s i c k y 
(1953, 1957) from P. pipistrellus from: Brno. E. Heutschel found 3 dcJ, 
2 Q<?, 27. IV. 1911 on B. barbastellus in Cheb, specimens deposited in Roth
schild's collection in the British Museum at Tring ( S m it, 1954b; H o p
k ins, Rot h s c hi 1 d, 1956; R os i c k y, 1957] . 

. 
\'·· ....... ··· .. ... 

i •. 
Map. 3 Area of distribution of the flea lschnopsyllus variabilis (Wag n.}. 

Map 4 Distribution of the flea lschnopsyllus variabilis (Wag n.) in Czechoslovakia; 
• - author's find, 0 - literary data. 
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My material comes from 5 localities in Bohemia and 2 ln Slovakla. 
Bohemia: Myotis mystacinus - Lomnice u. Luzn. [d. J. Hradec), 7. V. 1955 - 9; 
fish-pond Velky Tisy [J. Hradec d.), 8. VIII. 1955 - 9; fish-pond Pot!!Sil [J. Hradec d.], 
17. VII. 1957 - Q; fish-pond Ka~lezsky [J. Hradec d.), 20. VII. 1958 - 9. Pipistrellus 
nathusii - fish-pond Velky Tisy [J. Hradec d.), 16. VII. 1957 - 9, 14. IX. 1958 - 9. 
Myotis dusycneme - BUll. Desnli [Jablonec n. Nisou d.), 24. II. 1958 - d. 
S 1 ova k i a: Vespertllio murinus - ZB.diel valley [Ko§ice d.), 11. VII. 1955 Q; 
Barbastella barbastellus - Ha~ava-cave (Kosice d.], 7, II. 1958 - 9. 

Total material contains 9 specimens (c3', 8 291 from 7 localities. 
Distribution of this flea is sporadic and rare all over our country, 

more abundant in the fish-pond regions possessing plenty of old hollow 
trees (e. g. the district of Jindrichiiv Hradec). 

Hosts 

This relatively rare species has been found on 14 bat species in the 
above named area, most frequently on the members of genus Pipistrellus. 
As P. pipistrellus is the most common species and as the individual spe
cies of this genus (namely P. nathusii) are indistinguishable without a 
help of an expert, P. pipistrellus is most frequently recorded as a host 
(Germany, Switzerland, Austria, Czechoslovakia, Poland, Roumania, the 
U.S.S.R.) Nevertheles, the principal host of this flea is probably P. na
thusii in the whole of the at present known area, which seems to be 
sufficiently demonstrated by the finds from the U.S.S.R., Switzerland 
and by the author's material, too. A e 11 en (1960) arrived at the same 
conclusion. In France and Greece this flea was found on P. kuhlt. 
I. variabilis has been further recorded twice from Myotis m.ystacinus 
(Holland, Hungary). There are but single reports on the following hosts: 
Myotis dasycneme (Holland-S m it, 1954b), Myotis daubentoni (Switzer
land-A e 11 en, 1960), Nyctalus noctula (Italy-S m it, 1954b, Hop
k i n s, R o t h s c hi l d, 1956), Nyctalus leislert ( Bulgaria-S m it, 1954b, 
H o p k ins, R o t h s c hi 1 d, 1956), Eptesicus serotinus ['Roumania
S m it, 1954b, Hop kin s, Rot h s c hi 1 d, 1956), Eptesicus nilssoni 
(U.S.S.R.-M ark ova, 1939: 7 flea specimens on 109 bats), Myotis 
nattereri (Yugoslavia-S m it, 1954b, H o p k 1 n s, R o t h s c h i l d, 1956), 
Barbastella barbastellus (Czechoslovakia, Cheb-S m it, 1954b, H o p
k ins, Rot h s child, 1956) and Plecotus auritus (U.S.S.R.-M ark o
va, 1939). 

The author found 9 specimens of this flea on 5 various hosts in Cze
choslovakia. This fact proves the diversity of hosts given in literature. 
Table 2 shows the parasitization of individual bat species with this flea. 
· Consequently, I. variabilis is a flea of tree-dwelling bats of the genus 

Pipistrellus. The principal host is P. nathusii, secondly P. pipistrellus 
when inhabiting cavities of trees. The further 11 hosts also belong either 
to the typical tree-dwelling species { P. kuhli, N. noctula, N. leisleri) or 
occur often in trees, in acumulated timber etc. [M. daubentoni, M. my
stacinus, M. dasycneme, M. nattereri, E. serotinus, E. nilssoni, V. murtnus, 
B. barbastellus, P. auritus). · That P. nathustt is a principal host is sup
ported by the fact, that the present known distribution of the flea cor
responds well with that of this bat. 
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Table No. 2 

bat 
species 

Pipistrellus 
nathusii 

. Myotis 
dasycneme 
V espertilio 
murinus 
Myotis 
mystacinus 
Barbastella 
barbastellus 

Review of the hosts of Ischnopsyllus variabilis (Wag ne r) according 
to author's material. 

I schnopsyllus mriabilis J 
number number maxi-

of specim. average 
of bats males fe- total per one mum 

[ 
examined with fleas males bat per one 

(%) bat 

3 2 (67) 0 2 2 0.66 1 
-------

3 1 (33) 1 0 1 0.33 1 
- --

28 I (3) 0 1 1 0.035 1 
--

144 4 (3) 0 4 4 0.027 1 

----

250 1 0 1 1 0.004 1 

Notes on bionomics 

I found eggs in the abdominal cavity of females on 7. V., 11., 17. 
and 20. VII., 8. VIII. and 14. IX. I found no eggs in females on 7. II. 
and 16. VII. Consequently it seems that the females lay eggs during the 
whole active period of host. 

According to my material the sex ratio appears to be favourable for 
females in. this species [d', 8 99). Also the material of Rothschild's col
lectionsuggests this fact ( 5 c3'c3', 17 99). Neverteheles, to ascertain the 
real state much larger material would be necessary. 

There could be little said about tM extent and average infestation 
of the principal host on the basis of my sparse material especially be
cause I did not have the opportunity to examine any larger colony of 
hosts from the cavities of trees. However, it seems that the average 
infestation with this flea is not high. 

The common occurence with another flea species on orie host spe
cimen was mentioned by S m i t ( 1954b) who found a male of I. variabilis 
together with a female of I. simplex on a female of M. mystacinus in 
Holland. My material, too, proves the fact that the simultaneous infesta-

Table No. 3 Associated parasitization of I. vartabtlls [Wag ne rj and other fleas 
on one host specimen. 
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tion with I. variabilis and I. simplex is note a mere chance, namely on 
M. mystacinus [see Table 3). 

Notes on systematics 

Characters of m a 1 e : the form of sensilium, which is largely 
developed, the elongated lobe with a seta; the form of movable process 
with a sharp distal angle. 

C h a r a c t e r s o f f e m a 1 e : distinguished from all other females 
except octactenus and consimilis by the following combination of charac
ters: preoral tuber bent at a right angle, the first abdominal comb con
taining a half of the spines as the metathoric comb. From both con
similis · and octactenus distinguished by a larger number of spines in 
abdominal combs IV, V, VI; by the shape of sternum VII; by the greater 
bulga of spermatheca and usually with two lateral bristles on the mete
pimeron. 

The number of pseudosetae under the collar of the mesonotum for 
both sexes 1-4 [most frequently 2-3) . 

Ischnopsyllus (Ischnopsyllus) simplex Rot h s c hi 1 d, 1906 

I. simplex has been found only in the northwestern part of Europe. 
Up to the present time the known limits of distribution are in the north 
Praestebakke (latitude 59°00', Norway), in· the south Geneve (latitude 
46°10'N., Switzerland),*) in the west Northern Ireland [Fermanagh) 
and in the east Hacava-cave (long 20°50'E., Czechoslovakia), where one 
female of this species was found by the author. Unfortunately no details 
are known to me of the find in Hattula, Finland. 

In Spain ( Sevilla) a very closely related species I. hispanicus J or
d an was described in 1942, from M. nattereri, found also in Morocco 
( Mazagan). The close relationship of these two species is confirmed by 
the fact, that the fefnales are morphologically indistinguishable. A more 
distant relationship exists between the former species and I. dolosus 
( = I. terres J o r d a n, 1929) described in 1912 by D a m p f from Cau
casus (Nalchik-R.S.S.R.) and found up to the present time only in eau
casus-cape: Stavropol-region, Armenian-Gochcha lake and Daghestan
Makhachkalin district) . 

In the present literature, there are given two subspecies separable 
only in the males: I. s. simplex Rot h s child and I. s. mysticus J or
d an. The subspecies mysticus was regarded by its author evidently as 
that occuring in east Europe. However, the find in west Europe [Hol
land), and my experiences from Czechoslovakia prove, that the situation 
is certainly not so simple. As I succeeded in obtaining a large material 
of both subspecies ( 262 males), I shall try to solve the problem: of their 
origin and to determine them on the basis of morphology and ecology. 

*) B a l c e 11 s [1955] recorded indeed 5 oo and 2 QQ of I. simplex Rot h s c h. 
from M. nattereri in Spain (Barcelona prov.] but his record probably refers to 
I. hispanicus Jord. I asked the author in a letter for more details, but I have not 
yet received an answer. 
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l$chnopsyllus (lsch110psyllus) simplex simplex Rot h s c hi 1 d, 1906 

Ceratopsylla octactenus K o 1 en at L Rot h s c h 1 1 d, 1898 (nee K o le n at i, 
1856), Novit. Zool. 5: 543 (partim - material from M. nattereriJ; Ischnopsyllus sim
plex. Rot h s c h 1 l d, 1906, Novit. ZooL 13: 186; Ischnopsyllus schmitzi. 0 u de mans, 
1909a, Tijdschr. Ent. ·52: 97-104, tab. 9, fig. 4, 5 (male only, female= I. Intermedius 
-R·o t h s c h 1 Id·); . Ischnopsyllus schmitzi. 0 u de mans, 1909 b, Zool. Anz. 34: 736-
741, · 731-fig. 6 (ftlmale genital organ); Ischnopsyllus simplex Rot h s child, 1911l, 
Ent; mon. Mag. 46: 253 (schmitzi 0 u d m s. = simplex Rot h s c h.); Ischnopsy!lus 
simplex Rot h s child. Damp f, 1912a, Rusk. ent. obozr. 12: 41-47, fig. 2 (male, 
.morphology of genital organ, key); Ischnopsyllus simplex Rot h s c h 1 l d. Damp f, 
1912b, Ber. Bot. · Zool. V er. Rhelnland-Westfalen, 1911: 79-113, . tab. 1, fig. 4, tab. :3, 
fig; 11, 12, tab. 4, fig. 17c, tab. 5, fig. 23, 24, 27, (female, morphology, key, synonymy); 
·IschnopsyUus simplex Rot h s c h. Rot h s c h 1 l d, 1915, Ent. mon. Mag. 51: 86, 108, 
-tab. 14, fig. 88 (male), 89 (female) (key, morphology, synonymy); Ischnopsyllus 
simplex Rot h s child. Wag ne r, 1936, Tierwelt M1tteleuropas 6, L1ef. 2, Teil 3: 
18, fig. 69 (maie), 70 (female) (key); Ischnopsyllus simplex (Rothschild) . 
J an c k e, 1938, narwelt Deutschlands 35 : 34, fig. 43a (male), 43b (female) (key, 
morphology); Ischnopsyllus simplex simplex Rot h s. Jordan, 1942. Eos 18: 244, 
fig. · 2 (male) ( difl"erentiation from ssp . mysticus J o r d a n); Ischnopsyllus simplex 
.simplex ·Rothsch:ild. Sm1t, 1954a, Danmarks Fauna 60: 70, fig . 83, 95 (male), 
85, 96 (female) (~:ey); Ischnopsyllus simplex simplex Rot h s child. S mi t, 1954b, 
N.atuurh. Maandbl., 43: 11-15, fig. 9 (male); Ischnopsyllus (Ischnopsyllus) simplex 
simplex R o t h s c hi l d. Hop k 1 n s, R o t h s c hi l d, 1956, Cat. Rothsch. Coli. Fleas 2: 
261, 287:--290, fig. 428., 448, 453, 454, 485, 486 (male), 484, 488 (female) (morphology, 
key, synonymy]; · Ischnopsyllus ( Ischnopsyllus )- simplex simplex R o t h s c hi l d. 
S m it, 19_57a, Hand. Ident. Brit. Ins. 1 (16): 46, 48, fig. 102 (male), fig. 106, 108 (fe
.fuil,le J [key, distribution); I schnopsyllus {lschnopsyllus) simplex simplex Rot h
.ll .C,h il d. R.o s 1 c k y, 1957, Fauna CSR 10: 298-299, fig. 99F, H (male) (morphology, 
.synonymy, distribution in Czechoslovakia). 

Male 

For m a t y pica (data based on 30 specimens, 28 from Czechoslova
.. _kia, 2 from Poland). 

Length average 2;18 nun (1.8-2.3 mm), S m it, 1954a: 2-2.5 mm. 
Preoral tuber bent at an obtuse angle, the loWer.part short. Anterior 

margin of Irons possessing a row of 12-17, most frequently 13-16 
small setae. Below the antennal fossa one long bristle extends reaching 
over the genal process; in front of this bristle two shorter setae (one 
only in one specimen) . Below them an irreguarly situated group of 
·7·-14, most frequently 9-13 small setae. Occipital part of head pos
sessing 4 bristles in one row ( 5 only in one specimen), above them one 
~horter seta. An .irregular row of 7-13, most frequently 9-10 setae 
:above the anteilhal fossa. The posterior margin of the occipital part of 
_head posse:>sing 8-12, most frequently 10 long setae. 

The prothoracic comb with 26-32, most frequently 28-30 spines, 
that of metanotum with 20-30, m9st frequently 22-26 spines. Under 
the mesonotal collar there are 1-4 (1-22%, 2-52%, 3-22%, 4-4%), 
most frequently 2 pseudosetae. Metepimei'on with 3-7, most frequently 
·4.::..-... 5 lateral arid 1-3, most frequently 2 distal bristles. The rate' of 
.single combinati.ofis is as folldws :: 5+ 2 (32%), 4+2 (30%), 6+2 (16%), 
4-H (10%), 4+3, 3+5, 5+i, 7+2 [3% }. Often various combinations on 
·each body side occur~ 
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The number of spines in the abdominal cteilidia are as follows: 

I. 7-16 most frequently 8-12 IV, 10-20 most frequently 14-18 
11. 16-27 most frequently 20-24 V. 8-17 most frequently 10-12 

Ill. 14-25 most frequently 18-22 VI. 6-14 most frequently 8:_12 

The body of clasper with almost straight, broad manubrium, length 
to width ratio 2:1 (a little less) (Dampf, 1912a also 2: 1). Below the 
sensilium the dorsal margin of body turns suddenly upwards and forms 
a strongly sclerotized, right·angled or acute-angled, at the apex rounded, 
anterior angle (Fig. 11, 2) . At a small distance from the anterior angle 
a backwards curved bristle is placed on the dorsal margin of the body. 
Behind the bristle there is a small and narrow hump, separating the 
fixed process. Below the dorsal margin the fixed process shows a row 
of 3-4 backwards extended setae with more rounded dorsal and more 
distinctly angular ventral posterior angle. A pair of acetabular bristles 
from which the upper one is stronger and more · sclerotized are placed 
above the middle of the distal margin on the fixed process. The movable 
process in form of a broad sickle, its distal margin below the middle 
distinctly bent inside. The anterior angle about 50-60° with one for
ward tending seta, next to it on the inner side two smaller setae. Below 
the convex dorsal margin two submarginally placed setae, another one 
situated in the bend of the distal margin. . The inner side possessing a 
group of 4-5 small setae · on the surface. 

Sternum VIII well developed. The proximal part broad, the distal 
part narrower, towards the end distinctly broadened (Fig. 11. 4). The 
narrowest part is most frequently by one fourth (at maximum by one 
half) narrower than the distal end possessing a thin apical hook curved 
downwards on the upper margin. The distal margin of sternum below 
the apical hook strongly concave reaching over the posterior margin of 
the hook. The lower part of the distal margin vertical. over the middle 
of the posterior margin of strenum VIU; · in its maximal curvature 
a strongly broadened, flat, curved bristfe situated. At the ventral rectan
gular posterior angle two similar broadened and curved bristles. 
A curved row of 5 long, thin bristles (but once 6 bristles folind on one 
side) on the surface of sternum between the upper broadened bristle and 
the pair of bristles at the posterior ventral angle. The ventral margin 
of sternum possessing a row of 5-7 stronger setaE! in il d,istal part. 91o.se 
to the pair of broadened bristles at the ventral angle one long thin seta 
on the ventral margin of sternum. The group of 2 ( 70%) or 3 ( 30%) 
most frequently forward-tending shorter setae on the surface of sternum 
abOve the insertiqn of the ventral pair Qf broadened bristles. From them 
towards the book-shaped process there is a group of 3-8, most fre
quently 4-5 short, transparent, flat setae (Damp f, 1912a: above .a 
dozen),. . · _ -__ · · · 

The lower branch of sternum IX on its ventral margin' straight, dor
sally distinctly convex, often with a hump in the middle (Fig. · n: 1). 

The apical sclerites of phallosoma lower and broader, their ventral 
margin behind the angle usually straight (in exactly horizontal position) 
(Fig. 11, 3). 
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Fig. II. Ischnopsyllus simplex simplex Rot h s c hi 1 d : 
1 - ·sternum IX (d', 8. VIII. 1955, Lomnice n. Lu:!:nicf, M. nattereri; d', 15. VIII. 
1956, Ovesne Kladrtiby, M. nattereri); 2 - dorsal margin of the body of clasp er 
(d', 8. VIII. 1955, Lomnice n. Luz., M. nattereri); 3 - apical sclerite of th\3 
phallosome (the same specimen as in Fig. 2); 4 - distal part of sternum VIII 
in typical form (d', 17. VIII. 1957, fish-pond Melichar, M. daubentoni); 5 - the 
same in form B (d', 15. VIII. 1956, Ovesne Kladruby, M. nattereri); 6 - the 
same in form C (M. mystacinus, Velky Tisy); 7 - the same in form D (M. mysta
cinus, Velky Tisy, Domazlice). 



Beside the males of this typical form I found some specimens differ
ing from them in several details. Considering these forms as not being 
beyond the subspecific variability and summing up the characters, I mark 
them only by capitals. 

For m B (Fig. II, 51: The bristles on the distal margin of st. VIII 
in its maximal curvature not broadened, ·in fact as broad as each of the 
5 bristles on the surface of sternum [total 26 specimens from 3 locali · 
ties). 

F o r m C (Fig. 11, 6) : The bristle at distal margin of st. VIII in its 
maximal curvature not broadened, nearly as broad as each of the 4·- 5 
( 4-30%, 5-70%) bristles on the surface of sternum. · Two bristles at 
the posterior ventral angle of sternum either as broad as the bristles on 
the surface or a little broader but not broadened and curved at the end. 

Out of 14 specimens of this form from 6 localities, 3 specimens 
possessed 4 bristles on each side, 8 speciment 5 bristles on each side and 
3 specimens 4 bristles on one side, 5 bristles on the other one. 

For m D (Fig. II, 7): The bristle in the maximal curvature absent. 
A row of 4-6 ( 4/4-once, 5/5-twice and 5/6 once) bristles on the surface 
of sternum. Two bristles in the posterior ventral angle a little larger 
than those on the surface but not broadened. 

Four specimens of this form from two localities. 

Ischnopsyllus ( Ischnopsyllus) simplex mysticus, J or d a n, 1942 

Ischnopsyllus simplex mysticus. Jordan, 1942, Eos 18 : 244-246, fig. 3 (male]; 
Ischnopsyllus simplex mysticus Jordan. S m it, 1954b, Natuurh. Maandbl. 43: 12-14, 
fig. 6-8 [male) [the find in Holland]; Ischnopsyllus simplex mysticus Jordan. 
S m it, 1954a, Danmarks Fauna 60: 71, fig. 97 [male); .I. (I.] simplex mysticus J or
d an. S m it, 1955a, Cat. Faunae Austriae 19 z: 4 [the finds in Austria); Ischnopsyl· 
lus (Ischnopsyllus] simplex mysticus Jordan. Hop k 1 n s, Rot h s c hi 1 d, 1956, 
Cat. Rothschild Call. Fleas Z: 261, 290-292, fig. 487 (male) (morphology, key, 
synonymy]; Ischnopsyllus simplex mysticus Jordan. H fir k a, 1957, Cs. Parasitol. 4: 
148, 163 (distribution, hosts]; I. (I.] simplex mysticus Jordan. R os i c k y, 1957, 
Fauna CSR 10: 299-300, fig. 99E, G (male] (morphology, synonymy, the finds 
in Czechoslovakia]; I schnopsyllus si mplex mysticus Jordan. H u r k a, 1958, Ochrana 
pi'frody 13: 96-97 (the problem of the origin of ssp. mysticus). 

M ale 

(data based on 30 specimens from Czechoslovakia) 
Length average 2.01 mm (1.8-2.3 mm). 

Preoral tuber bent at an obtuse angle, the lower part short. The row 
of 12-17, most frequently 14 setae cin the anterior margiJ:i of frons. Be
low the antenna! fossa one long bristle extends reaching· over the genal 
process, infront of this bristle two shorter setae (three only in one speci
men). Below them an irregular group of 6.,-14, most frequently 10-13 
small setae. Occipital part of head possessing 4 bristles in one row. 
[3 only in one specimen), above them one shor t seta. An irreguJaJ;' row 
ot 6..,....12, most frequently 8.,-9 . setae above the antenna} fossa. The pos
terior margil.i.. of the occipital part of head possessing 8-14, most fre
quently 10 long setae. · 
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The prothoracic comb with 24-32, most frequently 28-30 spines, 
that of metanotum with 20-30, most frequently 24-26 spines. Under the 
collar of mesonotum there are 1-4 [1-36.5%, 2-46%, 3-16%, 
4-1.5%], most frequently 1-2 pseudosetae. Metepimeron with 3-6, 
most frequently 4-5 lateral and 2-3, most frequently 2 distal bristles. 

~ .····· • 2. 

s 
Fig. Ill. Ischnopsyllus simplex mysticus Jordan: 

80. 

1 ~ sternum IX; 2 - ·dorsal margin of ~e body of clasper; 3 - apical sclerlte 
of the phallosome [all M. mystactnus, Doma~lice); 4, 5 - dtstal part of 
sternum VIII (both M. mystacinus, Velky Tisy). · 



The rate of individual combinations is as folows: 5+2 ( 34%), 4+2 (31%) , 
6+2 (21%), 5+3 (7%), 4+3 [3.5%), 3+2 (3.5%). 

The number of spines in the abdominal ctenidia are as follows: 

I. 7-16 most frequently 10-12 
11. 16-28 most frequently 22-24 

Ill. 15-24 most frequently 16-20 

IV. 12-20 most frequently 14-16 
V. 8-14 most frequently 9-11 

VI. 6-12 most frequently 8-10 

The body of clasper with nearly straight, broad manubrium - length 
to width ratio as 2: 1. The dorsal margin of body of clasper rises gently 
below the sensilium forming a little sclerotized, obtuse or most fre
quently rounued anterior angle (Fig. Ill. 2). The hump behind the curved 
bristle higher and broader. The fixed and movable precesses as well as 
acetabular bristles similar to those of the subspecies simplex R o t h s c h. 

The narrowest part of sternum VIII most frequently by three fifths 
(at minimum by one half) narrower than the posterior part with a hook
from process. The distal margin of sternum below the process almost 
straight (Fig. Ill, 4) or in the middle slightly triangularly deviated, the 
peak of the deviation reaching the same level as the hookform process 
(Fig. Ill, 5). The broadened bristle at the middle of the posterior margin 
of sternum absent. On the surface in its lower part a long more or less 
straight or slightly curved row of 4-6 [4-61%, 5-32%, 6-7%) long 
bristles [sometimes a different number on each side.) In 62 males the 
arrangement of bristles on both sides of sternum and the rate of indi
vidual combinations was as follows: 4/4-32 sp. 52%, 5/5-12 sp. 20%, 
4/5--'-11 sp. 18%, 516-4 sp., 6/6-2 sp., 4/6-1 sp. At the ventral posterior 
angle of sternum two bristles either as broad as the bristles on the sur
face, or a little longer, but never broadened. The ventral margin of 
sternum in its distal part with a row of 4-7, most frequently 5-6 longer 
setae. Close to the ventral pair of bristles one long thin seta. The group 
of 2 ( 70%) or 3 ( 30%), most frequently forward tending shorter setae 
above the insertion of the ventral pair of bristles. From them towards 
the apical hook a group of 3-7, most frequently 4-5 short, transparent 
flat setae. 

The lower branch of sternum IX on its ventral margin straight, dor
sally straight, too, or only slightly convex [Fig. Ill, 1). 

The apical sclerites of phallosoma higher and narrower, their ventral 
margin behind the angle concave [in an exactly horizontal position) 
(Fig. Ill, 3). 

Abnormal males 

In my material there are two males, one of them being an inter
mediate between both subspecies, the other truly monstrous. 

The intermediate specimen: The sternum VIII in its narrowest 
part by one third narrower than at the distal margin; the posterior 
margin of sternum below the apical hook deviated, the deviation reaching 
over the posterior margin of the hook; at the ventral posterior angle 
Qf sternum two broadened curved bristles-consequently, the characters 
of ssp. simplex R o t h s c h i 1 d. 
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The bristle above the middle of the distal margin of sternum in its 
maximal curvature absent; 4 bristles on the surface of sternum; the 
anterior angle of the body of clasper little sclerotized, rounded. The 
lower branch of sternum IX dorsally straight; the apical sclerites of 
phallosoma higher · and narrower-consequently, the characters of ssp. 
mySticus Jordan. One specimen from the material of 13 males found on 
13. V. 1957 in a summer colony of Myotis mystacinus at the pond Velky 
Tisy in Southern Bohemia. 

The mons t I' o us specimen: sternum VIII in its narrowest part 
by seven tenths narrower than on the distal margin; the posterior margin 
of the left sternum straight, the broadened bristle absent; 4 bristles on 
the surface; 2 · broadened bristles at the ventral posterior angle. The 
posterior margin of the right sternum convex, the maximal deviation 
reaches over the apical hook; in the middle of maximal curvature one 
broadened bristle; 4 bristles on the surface of sternum; one broadened 
and one normal bristle at the ventral posterior angle. Sternum IX as in 
ssp. mysticus,· at the right side moderately deformed. The anterior angle 
of the dorsal margin of body of clasper as in ssp. simplex. 

One specimen from the same material as the previous one. 

, . Jordan's intermediate specimen: one of the five male ac
cording to_ which the ssp. mysticus was described has a following com
binations of characters: sternum VIII with one broadened bristle above 
the middle of the distal margin; the bristles on the surface and two 
bristle·s at the ventral posterior angle as in ssp. simplex. The remaining 
characters as: in ssp. myst_icus, J o r d a n, 1942 determines this specimen 
(figured by S m it, 1954b, Fig. 8) as intermediate between both sub
species~ Again, this male was found on Myotis mystacinus. 

Female of I. (I.} simplex Rothschild*) 

(data based on 50 .specimens from Czechoslovakia) 
Length average 2.2 mm (1.7-2.7 mm). 0 u de mans, l909b: 2.7-3.05 
mm; s m it, 1954a: 2.25-2.5 mm. · 

Preoral tuber bent at an obtuse angle, the lower part short. The . row 
on the anterior margin of frons consisting of 12-16, most frequently 
14..C.:..15 (0 u de mans: · 14; Damp f, 1912b: 14-17) setae. Below the 
anteh:b.al fossa one long bristle, overlapping the genal process, in front 
of which there are 2 shorter setae. Below them an irregularly dispersed 
group of 4-8, most frequently 5-6 (D.: 8) small setae. Occipital part 
of head possessing 4 bristles in one row (in · one of the specimens exa
mjined 3 J, ·above them 1 small seta . .. Above the antenna! ·fossa an ir
regular row of 5-10, most frequently 6-8 setae. The posterior margin 
of occipital · part ·Of head possessing 10-14, most frequently 10 long 
setae. 

;· *I As ·already mentioned above, there are no morphological . characters. tor the . 
qifferentfation of females of . both subspecies. As I did not succeed in finding any 
reliable ·. characters, I . give the description of females of both I. s. simplex R o t h-
s c hi I d and I. s. mysticus J or d. simultaneously. · 
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Comb of pronotum with 26-33 (0.: 30-34, D.: 30-33), most fre~ 
quently 28-31 spines. One to four (1--20%, 2-53%, 3-22%, 4-5%), 
most frequently 2 pseudosetae under the collar of mesonotum. Comb of 
metanotum with 20-31 (0.: 22-28, D.: 22-29), most frequently 24-26 
spines. Metepimeron with 3-6, most frequently 4-5 lateral and 2-3 
( 2-66%, 3-34%) distal bristles. The rate of individual combinations 
is as follows: (based on 200 specimens examined) 4+2 (35%), 5+2 
(18%), 4+3 (17%), 5+3(12,5%), 3+2 (9%), 6+2 (4%), 6+3 (2,5%),3+3 
(2%). 

The number of spines in the· abdominal ctenidia are as follows: 
I. 6-16 most frequently 8-13 

11. 17-26 most frequently 18-22 
Ill. 14-23 most frequently 15-20 
IV. 10-20 most frequently 12-17 
V. 7-15 mo~t frequently 8-11 

VI. 6-12 most frequently 7-10 

(0.: 8-14, D.: 8-17) 
[0.: 20-22, D.: 19-24) 
(0.: 16-18, D.: 15-21) 
(0.: 14-16, D.: 3-17) 
(0.: 10-12, D.: 9-14) 
(0.: . 8-'--10, D.: 7-11) 

Sternum VII with a broad ventral lobe, the posterior margin of which 
distinctly convex-concave in its lower part approximately· in 50% of 
specimens, moderately convex in 50% of specimens (see Fig. IV). The 
surface of sternum possessing 8-22, most frequently 12-16 (0.: 3-7 
on one side, D.: 7-11, S m it, 1954a, fig. 96: 7) setae in an oblique 
longitudinal row, curved forward in its lower part. The posterior margin 
of tergite VIII straight or moderately concave in its lower. part. Anal 
stylet of usual length (three tlmes as long as broad on its base), havirig 
two stronger setae on its ba,se. Diameter of dilated portion of sper
mathecal duct approximately the same as (a little larger) diameter of 
bursa copulatrix. Strongly curved hilla· and oval bulga of. spermatheca 
approximately of the same length, or hill& slightly longer. 

Larva of I. (I.) simplex Roth.schild 

Larvae of instar I, possessing· a frontal egg-breaker, instar 11 and Ill 
are morphologically indistinguishable. 

Fig. IV. Variation of shape of the posterior margin of sternum VII in I. simplex Roth
schild (according to specimens of the nursing colony of M. nattereri, B. VIII. 
1955, Lomnice n. Lu2nici].. 



Head: 3 long and 3 short setae in the posterior row, 5 long and 1 short 
seta in the anterior one, 3 setae ab.ave mandible, 2 setae at the base of 
antenna and 3 setae in the vicinity 'of the labial palps. Antenna! length 
(without a central stiff hair) to its maximal width ratio 4: 1, length of 
the central stiff hair to the length of antenna 1: 2.5-2.7, therefore the 
hair is relatively longer than in I. intermedius. The second joint- of 
maxillary palps is 1.5 times longer than the basal o:pe. 
T h o r a x and a b d o m e n: chaetotaxy - thoracic segment I: 4M14m1, 
2M22m2, 2M36m3;")thoracic segment 11 and Ill: 4M14m1, 2M22m2, 4M34m3 ; 

abdominal segments I-VIII: 4M14m1, 2M22m2, 6M36m3; abd. segment IX: 

Map 5 Limit finds of Ischnopsyllus simplex R o t h s c h., known up to the present 
time. 0 - I. s. simplex R o t h s c h., fJ - I. s. mysticus J or d., ~ - only 
females found. 

*) M1 - long dorsal seta, m1 - short dorsal seta; M2 - long lateral seta, m2 -
short lateral seta; M3 - long ventral seta, m3 - short ventral seta. 
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6M12m1, 2M22m2, 4M34m3 ; abd. segment X: anal comb in two rows the 
upper one possessing 2-3 (most frequently 3), the lower one 7-8 [most 
frequently 8) setae; there are 8-11 sturts, most frequently 9, out which 
4-6, most frequently 5-6, are short and 3-5, most frequently 4, are 
longer. 
'J,'h~ length of larval instar I: 1.5-1,7 mm (based on 3 specimens). 
The length of larval instar II: 1.8-2.5 mm (based on 9 specimens). 
The length of larval instar Ill: 2.8-3.7 mm (based on 20 specimens). 

Al larval instars were found in guano of a small female colony of 
Myotis mystacinus in Lednice, south Moravia, on 17. VIII. 1958. 

D i s t r i b u t i o n (See Map 5, 6) 

I. simplex simplex Rot h s c hi 1 d was found in Great Britain [North 
Ireland, England, Wales), France, Belgium, Holland, Germany, Switzer
land, Czechoslovakia, Poland (Poznian), ?Finland (Hattula-N or d
b erg, 1934), ?Spain (prov. Barcelona- B a 1 c e 11 s, 1955). In Den
mark ( Sjaelland-Dyehaven} one female of I. simplex ·was found without 
decision to which subspecies it belongs. 

From Czechoslovakia this subspecies has been recorded [with ex
ception of H u r k a, 1957) only from Cheb from B. barbastellus on 20. 
VIII. 1907, 2 dd, 1 9, E. Hentschel - H o p k in s, R o t h s c hi 1 d, 1956; 
material deposited in Rothschild's collection. 

My material of 198 males comes from 20 localities in Bohemia, 2 in 
Moravia and 1 in Slovakia. 

Bohemia: 
Forma typica 
. Myotis . nattereri - . Cheb, 30 . . XI. 1958 - 2 cM; forester's house by fish-pond 
Smyslov (Strakonice d.), 27. VI. 1957 - 1 c; Velk~ Bor (Klatovv d.), 5. VI. 1956 
- c; Lomnice n. Luznici (Jlndi'ichllv Hradec cl.), 8. VIII. 1955 - 62 c5c5, 5. VIII. 1958 

Map 6 Distribution of the flea Ischnopsyllus simplex Rot h s c h. in Czechoslovakia; 
CD - I. s. simplex Rat h s c h., ID - I. s. mystlcus J or d., ~ - only females 
found. 0 - literary data of I. s. mysticus J or d. 
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~ 12 (M; house by fish-pond Dvoi'iste (Jindi'. Hradec d.], 17. VII. 1957 - 10 &&, 
5. VIII. 1958. - 1 o, 5. VII. 1959 - 3 oo; house by fish-pond Velky Tlsy (Jindi'. Hra
dec d.], 21. V. 1954 - 4 oo; house by fish-pond Potesil (Jindi'. Hradec d.], lB. IX. 
1958 - 2 oo, 5. VIL 1959 - 1 o; Jilove [d. Praha-west], 3. XL 1955 - 1 o; Srbsko 
[Beroun d.], 15. IlL 1959 - 4 oo; Loub! [Dec!n d.], 7. IV. 1958 - 1 o; BHa Desna 
(Jablonec n. Nisou d.] 24. Il. 1958 - 2 oo; castle Valdstejn (Semily d.) 12. IV. 1959 
- 1 o; Bychory [Kolln d.), 19, VII. 1959 - 10 oo. 

Myotis mystacinus - Sedlec by D!vcice (G. Budejovice d.], 27. VII. 1958 - 1 0; 
house by fish-pond Velky Tisy (J. Hradec d.], 13. V. 1957 - 4 oo, 26. VIII. 1957-1 0; 
house by fish-pond Potesil (Jindi'. Hradec d.] 17. VII. 1957 - 3 oo, 4. VIII. 1958 -
3 oo; ByChory [Kolin d.), 19. VII. 1959 - 1 o; B!Hi Desna (Jablonec 11. Nisou d.), 
24. 11. 1958 - 4 oo. 

Myotis daubentoni - Horazdovice (Klatovy d.), 5. VI. 1956 - 8 oo, 12. VIII. 
1958 - 1 o; Bila Desna (Jablonec n. Nisou d.), 24. IL 1958 - 1 o; Melichar fish-pond 
(Mlada Boleslav d.], 17. VIII. 1957 - 1 0. 

Myotis myotis -- KarlStejn (Beroun d.], 31. I. 1956 - 3 oo; Bila DesnA (Jablo
nec n. Nisou d.], 24. II. 1958 - 1 o. 

Myotis dasycneme - Bllli Desna (Jablonec n. Nisou d.), 24. Il. 1958 - 2 oo. 
Myotis bechsteini - Cerna v Posumav! [Gesky Krumlov d.], 8. IV. 1955 - 0. 

Forma B 
Myotis nattereri - Ovesne Kladruby (Cheb d.), 15. VIII. 1956 - 23oo; Horazdo

vice [Klatovy d.], 11. XL 1956 - 10. 
Myotis mystacinus house by fish pond Velky Tisy (Jindi'. Hradec d.], 12. VI. 

1957- 200. 
Forma C 

Myotis mystacinus - house by fish-pond Velky Tisy (Jindi'. Hradec d.), 13. V. 
1957 - 1 o, 12. VI. 1957 - 2 oo, 16. VII. 1957 - 2 oo, 26. VIII. 1957 - 1 o; house by 
fish-pond Potesil (Jindi'. Hradec d.), 17. VII. 1957 - 2 oo, 5. VII. 1959 - 2 oo; Pai'!zov 
(Gaslav d.), 31. VII. 1957 - 1 o. 

Myotis nattereri - house by fish-pond Dvoi'iSte (J. Hradec d.), 5. VII. 1959 - o. 
Forma D 

Myotis mystacinus - house by fish-pond Velky Tisy, 13. V. 1957 - 1 o, 25. VIII. 
1957 - 1 o, 6. VIII. 1958 - 1 o. 

Myotis nattereri - Lomnice n. Luznic! (Jindi'. Hradec d.), 8. VIII. 1955 - 1 o 

Moravia: 
Forma typica 

Myotis myotis -- cave Na Pomez! [Sumperk d.), 28. I. 1959 - 1 o. 
Forma C 

Myotis mystacinus - pavilion Ti'i gracie near Lednice [Bi'eclav d.), 17. VI. 1958 
-1 Q. 

Slovakia 
Forma C 

Myotis mystacinus - ice-cave Demanovska Drac! (Lipt. Mikulas d.), 14. 11. 1961 
- 1 o. 

Through the kindness of prof. Dr. W. Skuratowicz from Poland I obtained 2 males 
of a typical form from the locality Poznian collected on M. nattereri. 

I. simplex mysticus Jordan was found up to the present time only in 
Norway (Praestebakke, 21. VIII. 1907- Jordan, 1942), Holland (Boer· 
derijgrot, Heerderberg - Limburg prov.,. 9. XII. 1952 - S m it, 1954b), 
Austria (Wels, 17. VIII. 1913, Ebelsbergs, Linz, Lunz am See - Jordan, 
1942, S m i t, 1955a), Czechoslovakia .· { H u r k a, 1957, 1958, 1959, R o
s i c k y, 1957) and east Poland (letter communication of prof. Skurato
wicz, 1961). 

From Czechoslovakia it has been collected in }Hove from B. barbastel
lus, in Obora near Lnare from M.. mystacinus (R os i c k y, 1957) and in 
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Tremosna near Plzefi from M. mystacinus (1. H ii. r k a, 1962), beside the 
records of H ii. r k a ( 1957, 1958, 1959). . 

My material of 56 males is from 14 localities in Bohemia, 3 inMo
ravia and 1 in Slovakia. *) 

Bohemia: 

Myotts mystaclnus - Zelenov near Domazlice, 9. VIII. . 1956 - 1 o; Kasperske 
Hory (Klatovy d.], 25. Ill. 1958 -:- 1 o; Sedlec near Divcice (G. Budejovice d.), 27. VII. 
1958 - 1 o; Dunajovice (Jindi'. Hradec d.), 30. V. 1958 - 2 oo; house by fish-pond 
Velky Tisy (Jindi'. Hradec d.), 13. V. 1957 - 5 oo, 12. VI. 1957 - 3 oo, 16. VII. 1957 
- · 5 oo, 26. VIII. 1957 - 6 oo; house by fish-pond Potesll (Jindi'. Hradec d.), 17. VII. 
1957 - 5 oo, 5. VII. 1959 - 4 dd; Novosedly n . Nez. (J. Hradec d.), 7. VIII. 1958 -
1 o, 17. V. 1959 - 2 oo; Kaclehy (Jindr. Hradec cl.], 20. VII. 1958 - 1 o; KariStejn 
(Beroun d.), 27. X. 1957 - 1 d; Bychory (KaHn d.], 19. VII. 1959 - 2 do; Krkonosec 
mountains, Cerny dtil, 19. Ill. 1959 - 1 o; Blla Desna (Jablonec n. Nisou), 24. II. 1958 
- 3 oo; Mikulov II (Teplice d.], 13. Ill. 1958 - 3 oo. 

Myotis nattereri - Lomnice n. Luznicf (Jindr. Hradec d.), 5. VIII. 1958 - 1 o; 
house by fish-pond Velky Tisy (Jindl:'. Hradec d.), 21. V. 1954 - 1 d. 

Moravia: 

Myotls mystaclnus - pavilion Tri gracie near Lednice (Bi'eclav d.), 17. VI. 1958 
- 2 oo; gallery Sarkander near Zlate Hory (Bruntal d.), 29. I. 1959 - 1 o. 

Myotts bechstetni - gallery Franz Franz (Bruntal d.), 30. I. 1959 - 1 d. 

Slovakia: 

Myotis mystactnus - tee-cave Demanovska Dracf (tipt. Mikulas d.), 14. 11. 1961 
- 2 do. 

Eptesicus nilssoni - ice-cave Demanovska Dracf (Lipt. Mikulas d.), 14. II. 1961 
- 1 d. 

Beside this material additional 4 oo, found by prof. Storkan in Jilove (d, Praha
west) on B. barbastellus and 2 do of 15. V. 1951 from Obora u Lnar from M. mystacinus, 
all specimens from Rosicky's collection, were available to me, as well as 1 o collected 
by the author in Melk a. Donau, Austria, on M .. mystacinus on 21. VIII. 1960. 

668 specimens of females of I. simplex found in 40 localities in Bo
hemia, 5 in Moravia and 2 in Slovakia are from the following places: -

Bohemia: 

Myotis nattererl - Cheb, 30. XI. 1958 - 2 29; Ovesne Kladruby {Cheb d.), 15. 
VIII. 1956 - 38 92; Domazlice, 7. VIII. 1956 - 1 2; Cerna v Posumavi (G. Krumlov d.), 
24. Ill. 1958 - 2 99; Horazdovice (Klatovy d.), 11. XI. 1955 - 1 9; Velky Bar {Klatovy 
d.), 5. VI. 1956 - 1 9; house by fish-pond Dvoriste (J. Hradec d.), 17. VII. 1956 -
17 22. 5. VIII. 1958 - 2 92, 5. VII. 1959 - 18 29; fish-pond Velky Tisy (Jindr. Hradec 
d.), 16. IX. 1958 - 12 22. 5. VII. 1959 - 4 92; Lomn!ce n. Luzn!cf (J!ndr. Hradec d.), 
8. VIII. 1955 - 145 99, 5. VIII. 1958 - 29 29; Chynov-cave (Tabor d.), 1. 11. 1957 -
2 22. 15. I. 1958 - 1 9; Jilove (d. Praha-west), 3. XI. 1955 - 5 99; Karlstejn ( Beroun 
d.), 11. XI. 1956 - 1 9; Srbsko [Beroun d.J, 15. Ill. 1959 - 2 29; Praha-Troja, 16. 11. 
1956 - 6 92; Loubt {Decln d.), 7. IV. 1958 - 8 92; Bila Desna (Jahlonec n. Nisou d.), 
24. II. 1958 - 16 99; castle Valdstejn (Semily d.], 12. IV. 1959 - 3 92; Bychory (Ko!In 
d.), 19. VII. 1958 - 32 22· 

Myotls mystactnus - Zelenov near Domazlice, 9. VIII. 1956 - 2 <(2; forester's 
house by Spicak (Sumava-mountain), 3. IX. 1957 - 1 Q; Lnare {Strakonice d.), 6. VI. 
1956 - 3 99; Sedlec [C. Budejovice d.), 27. VII. 1958 - 4 22; Hosfn [C. Budejovice d.J, 
24. Ill. 1958 - 1 2; Dunajovice (Jindr. Hradec d.), 30. V. 1958 - 4 99; fish-pond Velky 
Tisy (Jindi'. Hradec d.), 13 .. V. 1957 - 31 22. 12. VI. 1957 - 12 22. 16. VII. .1957 -
34 <;?<?, 17. VII. 1957 - 2 92, 19. VII. 1957 - 4 99, 26. VIII. 1957 - 8 S?9, 6. VIII. 1958 -

*] During the print I succeeded in finding two other localities in Slovakia: Belanska 
cave {Bel. Tatry-mountains) and ice-cave near Dobsina; host: M. mystacinus. 
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1 9; fish-pond PotMH (Jindi'. Hradec d.), 17. VII. 1957 - 23 99, 4. VIII 1958 - 6 99, 
5. VII. 1959 - 8 9<} ; Novosedly n. Nezarkou (Jindi'. Hradec d.), 7. VIII. 1958 - 3 99, 
17. V. 1959 - 4 99; Kaclehy (Jindi'. Hradec d. ), 20. VII. 1958 - 1 9; Jilove (d. Praha
west), 28. X. 1957 - 2 99; Rajov (Chomutov d. ), 12. Ill. 1958 - 1 9; Mikulov 11 
(Teplice d.), 13. Ill. 1958 - 3 9<}; Bila Desnli (Jablonec n. Nisou d.), 24. 11. 1958 -
21 9<}; Bychory [KoHn d.], 19. VII. 1959 - 13 99; Pai'Izov (Kutnli Hora d.), 31. VII. 
1957 - 2 99; Krkonose-mountain, Cerny di'tl, 19. Ill. 1959 - 3 99. 

Myotis daubentont - Bill!. Desnli (JablQnec n. Nisou d.), 24. 11. 1958 - 2 99; 
Karlstejn (Beroun d.), 11. XI. 1956 ___:_ 1 <(; Horazdovice (Klatovy d.), 5. VI. 1958 -
13 <(<(, 13. VIII. 1958 - 10 <(<(. 

Myotts dasycneme - Bill!. Desnli (Jablonec n . Ntsou d.], 24. 11. 1958 - 16 <(<(. 
Myotis myotts - Domazlice, 25. IV. 1956 - 1 <(; Plzen, 20. IX. 1958 - 1 <(; Kon~

prusy (Beroun d.), 2. IV. 1956 - 1 <(; Srbsko (Beroun d.), 25. XI. 1956 - 1 <(; 13. IV. 
1958 - 2 W; KarlStejn (Beroun d.), 27. Ill. 1955 - 4 <(<( ; 31. Ill. 1955 ~ 2 <(<(, 20. IV. 
1958- 1 <(; Novy Kn!n (Pi'Ibram d.), 8. Ill. 1958 - 2 <(<(; Jilove (d. Praha-west), 16. I. 
1955 - 1 <(, 22. 11. 1959 - 1 <(; Chynov-cave (Tabor d. ], 15. I. 1958 - 1 <(; house by the 
fish-pond PotMil (Jindi'. Hradec d.), 16. IX. 1958 - 1 <(. 

Barbastella barbastellus - Srbsko ( Beroun d. ), 31. XII. 1954 - 1 <(, 24. XI. 1956 
-'" 1 <(;; Karlstejn [Beroun d.), 11. 1955 - 1 <(, 11. XI. 1956 - 1 <(; Praha-Troja, 14. XI. 
1956 - 5 9<}; Jarom~i' (Niichod d.), 18. Ill. 1956 - 1 <(; Herlikovice (Trutnov d. ], 19. 
11 I. 1959 - 3 <?<?. 

Plecotus auritus - B!la Desnli (Jablonec n. Nl•sou d.), 24. 11. 1958 - 2 <(<(. 

Moravia : 

Myotis natterert - cave Na Pomezi (Sumperk d.], 28. I. 1959 - 2 <(<(; Hei'mano
vice (Bruntii.l d. ), 29. I. 1959 - 4 9<]. 

Myotis mystactnus- pavilion Ti'i griicie near Lednice (Bi'eclav d.), 17. VI. 1958 -
12 W; gallery Sarkander by Zlate Hory (Bruntlil d . ), 12. I. 1959 - 2 9<]. 

Myotis myotis - cave Na Pomez[ (Sumperk d.), 20. XI. 1955 - 1 <(; Sloup-cave 
(Blansko d.), 1. 11. 1959 - 1 Q. 

Slovakia: 

Barbastella barbastellus- Hacava-cave (Kosice d.], 7. 11. 1958 - 1 <(. 
Myotis mystacinus - ice-cave Demlinovskli Orae! (Lipt. Mikulas d.), 14. II. 1961 

-· 17 <(<(. 

Females only were found in 12 localities in Bohemia, 2 in Moravia 
and 2 in Slovakia. During the print one female was found in Aksamitka
cave near Cerveny Klastor [Northern Slovakia), host M. myotis. The 
find of a female from Hacava-cave gives the most eastern limit of di
stribution of this species. 

It may be concluded that the subspecies mysticus Jordan has been 
found rather in the eastern part of the area of the flea distribution, while 
the subspecies simplex R o t h s c h i l d occurs equally over the whole 
presently known area if this flea. The territory of Czechoslovakia having 
been up to the present time the recognized limit of distribution of the 
flea has been thoroughly searched for 'the distribution of both subspecies. 
It seems that here the occurrence of both subspecies at the present time 
is not determined geographically but ecologically, according to the hosts
on M. nattereri ssp. simplex, on M. mystacinus mainly ssp. mysticus 
( 60%), less ssp. simplex [ 40-20% forma typica, 20% B, C, D forms). 

In agreement with the occurrence of the principal hosts in regions 
abounding in stagnant water~, the distribution of I. simplex is restricted 
to placed of this kind (see the accumulation of localities of the species 
in South-Bohemian f~sh-pond }'egion in the map 5). 
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Hosts 

Myotzs nattereri and Myotis mystacinus are regarded as the principal 
hosts on the whole area of distribution of the ssp. simplex Rothsch. Often 
also M. daubentoni. has been reported as a host. Further records are on 
Myotis myotis (Belgium - L e r u t h, 1939, Holland - 0 u d e m a n s, 
1915b, Germany- Damp f, 1912, Czechoslovakia- H 0. r k a, 1957) and 
Plecotus auritus (England - H o p k i n s, R o t h s c h i I d, 1956, Belgium 
- L e rut h, 1939, Germany - D a m p f, 1912b, Saarland - H us so n, 
D a u m, 1957 and Switzerland- A e 11 en, 1960). Four times Pipistrellus 
pipistrellus (Holland--- 0 u de mans, 1915b, Germany- D a m p f, 
1912b, Switzerland-Jordan, Rot h s c hi Id, 1920, A e 11 en, 1960) 
and Barbastella barbastellus (England. - H o p k in s, R o t h s c h i 1 d, 
1956, Holand - 0 u d e m a n s, 1915b, H o p k i n s, R o t s c h i l d, 1956, 
Czechoslovakia - H o p k i n s, R o t h s c h i l d, 1956, Switzerland -
A ell en, 1960) have been recorded. Two records have been given on 
Rhinolophus hipposideros (Germany - D a m p f, 1912b, England -
G eo r g e, 1954) and Rhznolophus ferrumequinum (France Jura- H us
s on, D a u m, 1957, England- G eo r g e, 1954). Single records have 
been given on Myotis dasycneme (Holland- 0 u de mans, 1915b), 
Myotis bechsteini (Czechoslovakia - H 0. r k a, C h a 1 u p s k y, 1956), 
Myotis emarginatus*) (France-Ho p kin s, Rot h s child, 1956), 
Vespertilio murinus (Belgium-Ho p kin s, Rot h s c hi 1 d, 1956) and 
Eptesicus nilssoni (Finland- Nor db erg, 1934). 

Subspecies mysticus J or d a :ri has been found most frequently on 
Myotis mystacinus (Norway-Jordan, 1942, Austria-Jordan, 1942, 
S m it, 1955a, Holland- S m it, 1954b, Czechoslovakia- R os i c k y, 
1957, H 0. r ka, 1958, 1959, Poland- S k u rat o w i c z, letter communi
cation, 1961). Further records are that of R o s i c k y, 1957 from_ Barba
stella barbastellus ( 4 dd) and of H 0. r k a, 1958 from Myotis nattereri 
(2 dd) both from Czechoslovakia. According to Prof. Skuratowicz's let
ter communication (1961) the flea was found on Pipistrellus pipistrellus 
in Poland. 

Author found I. simplex on 9 bat species in Czechoslovakia. The 
infestation of individual bat species is given in Table 4. Table 5 shows 
the distribution of the total revised material of males of both subspecies 
from Czechoslovakia according to the hosts (author's and Rosicky's ma
terial). 

Both tables suggest that in Czechoslovakia Myotis nattereri is the 
principal host of the spp. simplex, followed by M. mystacinus (M. da" 
sycneme is a very rare species in, the territory of Czechoslovakia). 

· The principal and most frequent host of ssp. mysticus is Myotis 
mystacinus, on which I found 87 p.c. of all males in my material. The 
finds on other bats ( Barbastella barbastellus, M. nattererl, M. bechsteini, 
E. nilssoni) are a mere chance, as suggested by the averaging infestation 
on one host specimen. Probably they are caused by contact with the 
principal host, which is quite possible on all reported bats. However, 

•) Author's find from this bat from Czechoslovakia ( H i'l r k a, 1957) has to be 
suppressed. The real host was M. nattereri. 
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Table No. 4 

bat 
species 

Myotis 
nattereri 
Myotis 
mystacinus 
Myotis 
dasycneme 
Myotis 
bechsteini 
Myotis 

I 

daubentoni 
Barbastella 
barbastellua 
Myotis 
myotis 
Eptesicus 
nilssoni 
Plecotus 
auritus 

Table No. 5 

bat 
species 

Review of the hosts of I schnopsyllus simplex Rot h s c hi Id according 
to author's material. 

lschnopsyUua simplex 
number number average maxi-

ofspecim. of bats males fema.- total per one mum 
examined with fleas les bat per one 

(%) bat 

114 88 (77) 1146 ' 360 506 4.4 15 
-----------

144 91 (63) 87 229 316 2.2 7 
-----------

3 3 (100) 2 16 18 6.0 7 
------

5 2 (40) 2 0 2 0.4 1 

.I -------------
208 20 (10) 11 26 37 0.18 3 

I ------
250 5 (2) 0 14 14 0.05 5 

---
1291 21 (2) 5 21 26 0.02 3 

------ · 
I 26 I 1 

- "j-1 
0.04 1 

I 417 2 0 2 2 0.005 1 

Review of the hosts of both subspecies and intermediate males of 
Ischnopsyllus simplex R o t h s c h 1 I d (according to total material from 
Czechoslovakia). 

I lschnopsyllwsimplex I~. o t h s c hi 1 d, males------

Ischnopsyllus .lschnopsyllua and monstr. total 

I 
intermediate 

I s. simplex s. mysticua specimens 

l
_n_u_m-::bc-e-r--:----l--n-um-b:-e-r--;·--- number 

of % of % of 

I 
speci- llpeci-
mens mens 

speci
mens 

% 
number 

of 
speci
mens 

% 

'-=~c-:a,...rte_o~-::i:_r~_· _____ 1 __ 1_4_4 __ 
1 
__ 9_s._6_

1 
____ 2 __ 

1 
__ 1_.4_\ __ o __ j __ o __ ,· __ I_4_6 _ __ 1_o_o_ 

Myotis 35 38.5 54 59.3 
mystacinus 2 2.2 91 100 

2 100 0 0 0 0 2 100 Myotis 
dasycneme 

~-,-::'---o-____ ~-1-·----1---·1----- ---·1---- ___ , ____ , __ _ 
Myotis 
bechsteini 

1 50 1 50 0 0 2 100 

11 100 0 0 0 0 11 1oo I 11f.yotis 
-daubentoni 
--=-:,----,----- - I,----I---I----I---I----I---1----I---
Myotis I 

0 

0 0 ! myotis . 
l-B="'a"rb"'"as--,--te"'ll:-a-·--- i---0-- ,--0- ---4-- __ 1_0_0_1---0-- --0-·1---4--1--1-0_0_ 

I barbastellus 

5 0 100 0 

Eptesicus --0-, 1 
nilssoni 0 

5 100 

lOO 
---1-------- _____ , __ _ 

1 0 100 

total 198 1 75.6 1 62 1. 23.71 2 I 0.7 I 262 I lOO 
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it is noticable, that even in case of the common shelter shared by the colo
nies of M. nattereri and M. mystacinus, which was found partly in an 
about 20 m long barn of the forester's house in Bychory [M. mystacinus 
one corner of the roofing and M. nattererl. :Ln the other one), partly 
in the attics of the building at the fish-pond Potesil, the occurence of 
fleas remains specific, as ssp. mysticus was never found on M. nattereri 
in either case. 

From the comparison of principal hosts of the ssp. simplex within 
the whole area of its distribution ascertained by means of tl:~e data in 
literature, it appears, . that the . flea has been most frequently recorded 
from M. mystacinus in the northern and western part of Europe {Great 
Britain, Belgium, Holland, ?Denmark, Switzerland), from M. nattereri 
in the remaining parts · of the area. It is probably due to the distribution 
of both bats: M. mystacinus is a more abundant and eurychoric species 
spreading to latitude 62-63°N., while M. nattereri gradually disappears 
towards the north. 

According to the present knowledge it may be concluded: M. mysta
cinus is the principal host of I. [I.} s. simplex Rot h s c hi 1 d in the 
northern and western part of the distribution area af the flea followed 
by the less abundantly occuring M. nattereri. On the contrary, M. natte
reri is the principal host in the remaining parts of the area· {with excep
tion of mountain regions) followed by M. mystacinus. In all probability, 
this flea develops occasionally even in the colonies of M. daubentoni 
{Czechoslovakia, Horazdovice) and M. dasycneme. It was found only 
sporadically on other hosts, mainly during their migration and hiber~ 
nation period, when the exchange of fleas among various hosts species 
can occur. 

Among the secondary hosts; Myotis myotis is the most frequent (one 
of the commonest bats of Central Europe), further · in a descending free 
quently Plecotus auritus, B. barbastellus, P. pipistrellus, M. bechsteini, 
V. murinus, E. nilssoni. The finds on R . . hipposideros, R. ferrumequinum 
and: M. emarginatus are a mere chance. 

M. mystacinus is a principal . host of ssp. mysticus J o r d an. The 
other presently known bats, on which it is was found (B. barbastellus, 
M. nattereri, M. bechsteini, E. nilssoni, P. pipistrellus] are but secondary 
hosts. 

Areas of distribution of both principal hosts of I. simplex Rothsch; 
are much larger than that of the flea. 

N o te s o n b l o n o m 1 c s 

The fleas develop in the summer colonies of their · principal hosts. 
Larvae being first described in this paper live in guano of · the host bats. 
They go througt three larval instars. On ·17: VI. 1958 I found all three 
larval instars in a thin layer of guano of M. mystacinus in the attics of 
the pavilion Tri gracie near Lednice in south Moravia. Individual gene
rations of fleas are not temporarily restricted within one colony of bats. 
I did not · succeed in determining the number of generations in a year. 

The occurrence Of females with eggs throughout the year is given iri 
'table 6. Maximum of females with eggs corresponds also in this species 
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Table No. 6 

I .. 0% 

II. 0% 

Ill. 16% 

--

IV. 42% 

Percentage of females of I. ·simplex R o t h s c h. with developed eggs, 
during the year (on the left: females wlth eggs; on the right: females 
without eggs). 

100% V. 75% I IX. 60% 
25% 40% 

--

100% 
VI. 86% X. 2 specimens 

16% without eggs only 
-

84% 
VII. 89% XI. II% 

11% 89% 

58% 
VIII. 68% XII. O% 

32% 100% 

to the period of the colony life of bat females. The low value in August 
is due partly to the freshly hatched fleas, partly it is perhaps influenced 
by the bionom~ of the principal host, the colonies of which disperse much 
sooner than those of Myotis myotis, as the maturing of the young is 
completed earlier. 

The s ex r at i o on the hosts is different in the period of active 
life of bats and during hibernation. In the summer period, the ratio is 
approximately 1: 2 in favour of females (210 do, 495 99) on the principal 
hosts; of course, this ratio changes during the summer period according 
to the local conditions (a development of a new generation etc.). During 
the period of migration and hibernation of bats, when the number of 
parasites cannot · be completed, the sex ratio in this species cnanges 
due to the lower viability of males to an average 1: 4 in favour of fe
males ( 41 dd, 164 99). 

A v e r a g e i n f e s 1t a t i o n. There was an average number of 6 
fleas per specimen of M. n_attereri in the nursing-colony (adult females 
with young - 63 specimens). Maximum number on 1 host specimen was 
15 fleas. Most abundantly infE:stod are the females before the birth of 
young. After the young are born, the average infestation gradually de
clines to half at the time, when the fleas walk fully on the young. In 
summer there was found an average number of 2 fleas on two adult 
males. Naturally, in the hibernation quarters the average infestation is 
decreased. There were 3 fleas on adult females and young (on the basis 
of 20 specimens), 1 flea on adult males ( 9 specimens examined). 

The average infestation of M. mystacinus by I simplex is rather 
lower in our country. In the summer colonies, I found an average number 
of 4 fleas per bat (on the base of 70 specimens): 99 ad. - 5.2; 99 juv. -
3.3; dd juv.- 2.3. The higher infestation of adult females is due to their 
alriwst double average infestation before the birth (on 13. V. and 12. VI. 
1957 the average infestation of pregnant females of M. mystacinus in 
the locality Velky Tisy was 9 fleas per specimen, on 16, VII. and 26. VIII. 
1957 the infestation decreased to the average number of 4 fleas). On 
two adult males an average number of 3 fleas was found. In winter 
I found 1 flea only per specimen of adult females and young (out of 42 
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specimens): 99 ad. --' 2.6; 99 juv. - 1.0; dd juv. - 0.6. The same value 
of the average infestation was found also in hibernating adult males 
[on the basis of 22 spec..imens). · 

As suggested by Table 4, an· average infestation with this flea is 4.4 
in M. nattereri and 2.2 in M. mystacinus. Such a high infestation is due 
to the manner of life of the hosts, inhabitfng often various fissures, 
roofing connections, narrow spaces between the timberwork and wall, 
1. e. such an environment as where their guano accumulates at a small 

Table No. 7 Associated piuasitlzation of I. simplex Rot h s c hi 1 d and other insect 
ectoparasiteS on· one host specimen; 

host 
species 

1 .~ 
., 

~ 
.D 

~ 
... 

~"Cl ·c .$ ., 0 s ·~ ~ ~ "' '(;~ ~ } i ·~ it. ~ ~ t c .., '"] 
ectoparas e ~ . ~ .., 5 ;;! 

Qj 
.8. .., t3 

~·~ species ::;j ~ ~ ::;j ::;j ·~ ~ ~ 
... 

I -~ 

IBchnopsyllUB sx - lx -
hexactenUB 

llx - 3x lx ISx 5 
-------------- -. ----

IBchnopsyllUB - - 2X 1>< - - - - 3x 2 
ooriabiliB -------·------------
IBchnopsyllus - - - - 4x - - - 4x 1 
intermediUB -------------------
Nycteridopaylla - - lx -· - - - - Ix 1 
pentactena -------------·------
Nycteribia 
kolenati - 18x - - - - - - ISX 1 

--------------·--------
Nycteribia - - - - lx - - - Ix 1 
latreillei

0 -----------------·--
Nyctebiria - - - -
t~exata 

lx - - - 1x 1 
-------------------

BaBilia Ix - - - - 2x - - 3x 2 
nana --

__ .. 

--------------
I. Mil:actenUB - - - .· -- IX - - - Ix 1 
I. intermediUB -------------- --
I. hexactenm - - lx - - Ix 1 
N. t~exata - - .-
I. hexacten'U8 

-- ---.---- --

N . kolenati - - - - I - - - Ix IX 1 

distance from the colony. Hatching fleas can easily attack their hosts 
and cause the high average infestation. 

The a s s o c i at e d p a r a s it i z a t i o n of 1 host specimen by 
I. simplex and other -insect ectoparasite8 confirmed by numerous -common 
finds is given ini Table 7. Most freuqent associated parasitization ocurring 
in adult males is due to the manner of life ·of males in the summer 
period. In the literature, the associated parasitization by this flea with 
another species is mentioned only by S m i t ( 1954b), who had found 
I. simplex together with 1 d of I. vari.abilis on one female of M. mysta.., 



cinus on 11. I. 1951 in the southern part of Limburg prov. in Holland, by 
S k u rat o w i c z (1957) recording a find of I. s. simplex together with 
I. hexactenus and N. pentactena on several M. nattereri specimen~ on 
19. I. 1955 in Poznian, Poland, and by A ell en (1960), recording a find 
of I. s. simplex together with 1. hexactenus on M. mystacinus and on 

.B. barbastellus - both cases being from the winter period. All eventu-
alities mentioned above occur also in my material from Czechoslovakia. 

Physiolog y 

S go n in a ( 1934) investigated the influence of internal and external 
conditions on the food reception in I. simplex (9 specimens used in ex
periments). She investigated the dependence of engorging of the fleas 
on the temperature and on chemical irritation. At the temperature of 
26° C one flea out of 9 experimented individuals engorged in one case, 
·7 in another. None engorged at 38.5° C on a drop of distilled water. 
I. simplex engorged neither man nor Rana ridibunda. Authoress summa
rised the experiments to show that the engorging was dependent not 
only on the temperature but also being caused sufficiently by the che
mical irritation only. 

Notes on systematics 

Characters of the female of simplex Rot h s child: in
distinqilishable from I. hispanicus; both subspecies indistinguishable, also. 
From all other females with eight combs differs by the following combi
nations of characters: preoral tuber bent at a highly obtuse angle, the 
lower part very short [remains a pistol stock); the first abdominal comb 
contains only half a many spines as the metathoracic comb; diameter of 
the dilated part of the duct of. spermatheca almost equal to that of bursa 
copulatrix. 

Characters of the male of simplex Rot h s c hi 1 d: from all 
known species distinguishable . by the shape of the movable process and 
by the presence of a curved bristle behind the anterior angle of the 
dorsal mar$in of the body of clasper. 

Characters of larva: the antena 2.5-2.7 times as long as its 
central stiff hair; the second joint of maxillary palp 1.5 times as lo'ng 
as the first one; most frequently 9 sturt bristles. 

C ha r a c t er s o f m a I e of simplex simplex . R o t s c hi 1 c;l : the 
distal margin of sternum VIII strongly concave, the deviation reaches 
distinctly over the dorsal hookformed process; the anterior margin of 
the body of clasper strongly sclerotized, right-angled to acute-angled, 
on the tips rounded; the lower branch of sternum IX dorsally distinctly 
convex, often with a rounded hump in the middle; the apical sclerites of 
phalloso~a lower and broader; the narrowest part of sternum VIII by 
one third to one fifth [most frequently one fourth) narrower than the 
distal margin with the hook. · 

Characters of maLe of simplex mysttcus Jordan: the distal 
margin of sternum VIII almost straight or in the middle straightly trian-
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gularly deviated, the deviation reaches at its highest point to the same 
level as the hookformed process; the anterior angle of the body of clas
per less sclerotized, strongly obtuse-angled or rounded; the lower branch 
of sternum IX dorsaly straight or only slightly convex; the apical sclerites 
of phallosoma higher and narrower; the narowest part of sternum VIII 
by one fifth to one seven:th (most frequently one sixth) narrower than 
the distal margin with a hook. 

The number of pseudosetae under the collar of mesonotum is 1-4, 
most frequently 2 for both sexes, in simplex mysticus Jordan most fre
quently 1-2. 

Subspecies mystic us has been regarded by its author J o r d a n ( 1942) 
as an evident subspecies of eastern Europe. As the presently known 
eastern limit of distribution of I. simplex goes through Poland and Cze
choslovakia (Tat a r in o v, 1956 examined 14 specimens of Myotis my
stacinus in Transcarpathian Ukraine ·without any find of the flea; J u r
k in a (1959) does not record in her paper on fleas of Ukraine any I. sim
plex] more frequent occurrence of this eastern subspecies in the terri
tories of the above states would be expected. According to the ·letter 
communication of Prof. S k u r a t o w i. c z ( 1961), several specimens were 
discovered quite recently in the eastern part of Poland. Most localities 
have been reported from Czechoslovakia (20), partly due to the authors 
intesive collecting of bat fleas in this territory. He did not 
obtain any specimen of this subspecies until he was able to examine 
extensive material of Myotis mystacinus (H u r k a, 1957). Map 6 sug
gests that no geographical division of both subspecies can be accepted in 
Czechoslovakia. Considering this fact it is noticable, that all the pre
viously known finds of subspecies mysticus outside Czechoslovakia, not 
oniy in the west [Holland), but also in the east (Austria) and almost 
90 p. c. from finds from Czechoslovakia are from M. mystacinus. In my 
opinion this fact may be explained as follows: 

Due to the influence of glacial ages, the west and east European po
pulations of bats were separated and isolated and so were their parasites. 
The glaciated mountains of Varician arch*) and of the Alps were the 
boundary. In the latger west European part of the area I. simplex simplex 
occurred (the isolation on the Pyrenean peninsula gave rise to Ischno
psyllus hispanicus], in the eastern part of the area I. s. mysticus develop
ed. This last named form developed probably in the populations of 
M. mystacinus only. When this natural limit disappeared the bat po
pulations living near this limit intermingled, causing the present state 
of distribution of both flea subspecies, l. s. simplex over the wide pre
sently known area of the flea on both principal hosts M. nattereri and 
M. mystacinus and I. s. mysticus in the eastern part, mainly on M. mysta
cinus as the principal host. 

I. s. mysticus is evidently a young subspecies. The above. described 
forms of I. s. simplex are either crossbreads of both subspecies or de
velopmental transitions between them. Form B was found once on all 
examined members in the summer colony of M. nattereri (Ovesne Klad
ruby), to which a certain genetic stability in developing and some dif-

*l namely that of Krkonose, Krusne hory and sumava. 
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ference of this form may be ascribed. In the colonies of M. mystacinus, 
there may be found several forms on one host specimen. In the nursing
colony of this species at the fish-pond Velky Tisy in southern Bohemia, 
all forms recorded in this paper were found during one summer, including 
ssp. simplex f. typ. and of course ssp. mysticus. Table No. 8 shows an 
abundant occurrence of individual forms and of both · subspecies as well 
as of abnormal males on the principal hosts (different forms of ssp. 
simplex and abnormal males were not found on other hosts). 

T~;tble No. 8 Review of the hosts of individual I . simplex R o t h s c h 11 d forms 
(according to author's material]. 

I. simplex simplex 
"' "' 13 .., . ~ ::l l'l 

bat "; ill 0 A .... ~ 1l CD 0 Q) ..... 
species ~·~ ~.§ ~El ., 

·a~ ~ ~ ~ "; ·~ ~ ., " ~·c:; .p 
.p ~ Q) 0 Q) 0 $oB <2 oB <2 0 ....;~ -<0. El &f +> . • ::1 Ul +> 

Myotis 
118 24 1 1 144 2 0 () 146 nattereri 

----------------
MyotiB 

' 17 2 13 3 35 54 1 1 91 mystaainus 

The fact, that the majority of described forms of I. s. simplex (beside 
the exceptional form B) as well as both abnormal males (and also the 
Jordan's intermediate specimen) were found on M. mystacinus sug
gests the decisive importance of this bat species for the origin of. the 
subspecies mysticus. 

All these facts seem to prove that origin of I. s. mysticus vas due to 
the species infestation of geographically isolated populations of Myotis 
mystacinus and that it possesses an expressly ecological character. 

In my opinion, the separation of both subspecies into two different 
species would not be correct at present. 

b ) elongatus-group 

The combs of metathorax and tergum I of abdo.men consisting of 
about equal number of spines. In front of the ocular bristle there are 
most frequently 3 setae in males (2 only in 10 p. c. of males), in females 
3 setae at least in 15 p. c.; under the collar of mesonotum there are one 
to five to six pseudosetae; body length 2.2 to 3.5 mm. 

The group consisting of I. elongatus ( C u r t i s), intermedius ( R o t h
s c hi I dl and evidently also plumatus I of f. 

Ischnopsyllus (Ischnopsyllus) . elongatus (Curt is), 1832 

Ceratophyllus elongatus. Curt 1 s, 1832, Brit. Entomol. 9: 417, tab. 417 (female]; 
Pulex elongata. G er v a is, 1844, Hist. Nat. Ins. Abt. 3: 372; Ceratopsy:lla subobscura. 
Wag ne r, 1898, Hor. Soc. ent. ross. 31: 586, tab. 9, fig. 15 (male]; Ceratopsylla elon
gatus Curtis. Rothschild, 1898, Novit. Zool. 5: 534, fig.1, 542, tab. 16, fig. 6, 8 [male), 
fig. 10 (female); Ceratopsylla elongatus Curt 1 s. K oh aut, 1903, Allat, K~zlem. 2: 60, 
tab. 7, fig. 1 (male); Ischnopsyllus elongatus Curt is. 0 u de mans, 1909, Zool. Anz. 
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34: 731, fig. 4 [female), 733; Ischnopsyllus elongatus [Cur ti s). Damp f, 1912a, Rev. 
Russ. Ent. 12: 48, fig. 3 (male genital organ, key); Ischnopsyllus elongatus (Curtis). 
Damp f, 1912b, Ber. bot. zool. Ver. Reinland-Westfalen, 1911: 79-113, tab. 1, fig. 1, 
tab. 2, fig. 7, tab. 4, fig. 16a, 18 (female morphology, key, synonymy); Ischnopsyllus 
elongatus Curt is. Rot h s c hi Id, 1915, Ent. mon. Mag. 51: 85, 107, tab. 14, fig. 83 
(male), fig. 84 (female] (key, morphology, synonymy); IschnopsyllU.s elongatus C U: r t. 
Wag ne r, 1936, Tierwelt Mitteleuropas B. 6, Lief. 2, Tell. 3: 18, fig. 66 (male), fig. 67 
[fem.ale) (key); Ischnopsyllus elongatus [Curt is) . J an c k e, 1938, Tierwelt Deutsch
lands 35: 34, fig. 42a (ma.le) 42b (female) (key, morphology); Ischnopsyllus elongatus 
Curt. Chi din i, 1939, Bol. Soc. ent. ital. 71: 131-134, fig. 1-5 (description of egg 
and larval instar I); Ischnopsyllus elongatus (Curt is). S m it, 1954a, Danmarks Fauna 
60: 72, fig. 98 (male), 99, 100 (female) (key); I. elongatus. I off, S k a Ion, 1954, 
Opred. bloch vast. Sibiri, daln. vostoka i prileg. rajonov: 124, fig. 339 A (male), 3•39 B 
(female) [key, distribution in U.S.S .R.); I. eiongatus. I off, T if I o v, 1954. Opred. 
Afaniptera Jugo-vostoka SSSR: 97, fig. 153 (male], 242 (female) (key, distribution tn 
southeast of RSSR); Ischnopsyllus [Ischnopsyllus] elongatus (Curt is). Hop kin s, 
Rot h s c hi 1 d, 1956, Cat. Rothsch. Coli. Fleas 2: 260, 261, 264-266, fig. 457 (male), 
fig. 458 (female) . (morphology, key, synonymy); Ischnopsyllus elongatus Curt. I off, 
Bond a r, 1956, Tr. nauchn. issl. protivochumn. int. Kavkaza i Zakavkazja 1: 110 (di
stribution in Central Asia); Ischnopsyllus elongatus Curt is. H ii r k a, 1957, Ceskoslov. 
parasitol. 4: 146 (distribution, hosts); Ischnopsyllus [ Ischnopsyllus) elongatus (Cur
t is). R os i c k y, 1957, Fauna CSR 10: 294, 295, 303-304, fig. 97 A; F, 99 I (male), 
98 A, I (female) (key, morphology, synonymy); Ischnopsyllus [Ischnopsyllus) elongatus 
(Curtis). Smit, 1957, Hand. Ident. Brit. Ins.l (16]: 47, fig. 103 (male), fig. 93,105 
(female) (key, distribution). · 

Male 

(data based on 12 specimens, 4 from Czechoslovakia, 8 from Albania] 
Length average 2.9 mm ( 2.5-3.1). W a g n e r, 1898 in his original de
scription of -subobscura: above 3 mm; K o h a u t, 1903: 3 mm S m i t, 
1954a: 2.7-3.5 mm. 

Preoral tuber bent at an almost right angle. The row of setae on the 
anterior margin of frons consisting of 17-23 (Wag ne r, 1898: 24] 
setae. Below the antenna! fossa 1 long bristle, in front of which 3; only 
exceptionally 2 shorter setae. Below them an irregulary scattered group 
of 15-23 setae. Occipital part of head possessing 4 (10X.)-5 (2X) 
bristles in one row (the angle-bristle at a distance from the -former 3-41, 
1-2 setae above them. An irregular, towards the end double row of 8-14 
setae above the antenna! fossa. The posterior margin of the occipital 
part . of head possessing 11-15 long setae. 

Protonal comb with 35-39 spines {Wag ne r, 1898: 40, Rot h
schild, 1898:38,42,44, Kohaut, 1903*]. 2-5 {2-5X, 3-10X, 
4-5 X, 5-4 X ) pseudosetae under the collar of mesonotum { S m i t, 
1954c: without a note on sex 1-6, most frequently 3). Comb of meta
notum with 27-34 spines (W.: 32, R.: 34, 35, 38). Metepimeron with 
5-7 (5-30 p. c., 6-58 p. c., 7-12 p. c.) lateral and 2 (8 p. c.)- 3 (92 
p.c.) distal bristles. I found the following combinations: 6+3 {13X), 5+3 
{6X), 7+3 (3X), 6+2, 5+2 (1X). 

The counts of the number of spines in abdominal ctenidia are as 
follows: 

I. 32-38 
II. 39-49 

Ill. 36-47 

(W.: 36, R.: 35, 36, 40) 
{W.:46, R.:44,49,50) 
(W.: 46, R.: 41, 44, 46) 

IV. 28-42 (W.: 42, R.: 35, 38, 40) 
V . . 23- -34 (W.: 32, R.: 30, 31, 33) 

VI. 22-32 (W.: 26, R.: 25, 27, 30) 

*) data taken over from Rot h s c hi 1 d (1898). 
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The body of clasper with a very broad manubrium. The fixed process 
separated from the body by a relatively deep incision. Proximal part of 
the fixed process possessing dorsally 3 setae of which the last one is 
the largest. Two acetabular bristles, the upper of which is broader on the 
base and narrowing apically, placed distinctly above the middle of the 
distal margin of the process. The movable process approximately in the 
shape of an isosceles triangle, the dorstal part of distal margin slightly 
concave. Dorsal margin possessing 1 forward tending seta at the ante
rior angle and 2 shorter setae. Apical angle not hookformly bent down. 
Below the dorsal margin on the inner surface of movable process 1 longer 
seta in the distal part. 

Sensilium of a characteristic shape. Its ventral part extended di
stally in a process, which is more tha~ twice as long as broad .. Seta of 
sensilium placed at the upper not extended part (X variabilis). 

Sternum VIII with a large rectangular proximal part. The distal 
part broadened apically into form of fist, possessing at the upper angle 
a short but distinctly curved process. Below it the distal margin twice 
moderately incised; along the ventral cutting 8 long setae, the most 
upper and the last one near the margin, the other more or less on the 
surface of sternum. The ventral seta broad, thickened, the second, third 
and fourth one thin at the base and approximately in the middle imme
diately broadened and curved. The ventral margin of sternum with 3-4 
medially long setae, in front of a group of 8 setae another shorter one. 

Female 

(data based on 25 specimens, 15 from Czechoslovakia, 
10 from Albania) 

Length average 3 mm (2.65-3.45). K oh aut, 1903: 3 mm; S mi t, 1954a: 
2.7-3.5 mm. 

Preoral tuber bent at a right angle or slightly acute angle. The row 
of setae on the anterior margin of frons consisting of 17-25, most fre
quently 20-23 setae ( D a m p f, 1912b: 19-29, most frequently 20-21). 
Below the antenna! fossa one long bristle, in front of which 3 shorter setae 
in 67 p. c., 2 in 33 p. c. of specimens examined ( D a m p f, 1912b, fig. 1: 3). 
Below and in front of them an irregular group of 8-14, most frequently 
10-13 setae (D., fig. 1: 11]. · Occipital part of head possessing in all 
specimens examined 4 bristles [D., fig. 1: 3) in a row, above them 1 in 
76 p. c., 2 small setae in 20 p. c. none in 1 specimen. An irregular row 
of 6-12, most frequently 9-10 small setae above the antenna! fossa (D., 
fig. 1: 12). The posterior margin of the occipital part of head possessing 
11-14, most frequently 12-13 long setae. 

Comb of pronotum with 32.:_40, most frequerttly 36-38 spines 
(Rots c hi 1 d, 1898: 36, 37, 38, Damp f, 1912b: 36-40). There are 
2-5 pseudosetae under the collar of mesonotum [ 2-7 X, 3-20 X, 
4-17 X, 5-5 X). Their number is very rarely equal on each of the body 
side. Comb of metanotum with 26-34, most frequently 27-31 spines 
(R.: 33, 29, 26, D.: 28-32). Metepimeron with 4-7, most frequently 
5-6 lateral and 3 ( 94 p. c.) or 4 ( 6 p. c.) distal bristles. Individual corn-
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binations: 5+3 ( 44 p. c.), 6+3 (27 p. c.), 4+3 (17 p. c.), 7+3 (6 p. c.), 
5+4 ( 4 p. c.)' 6+4 ( 2 p. c) . 

The counts of spines in the combs of abdominal terga are as follows: 

I. 26-35 most frequently 26-31 (R.: 37, 32, 25, D.: 28-33) 
II. 29-41 most frequently 37-39 (R.: 46, 37, 36, D.: 35-41) 

Ill. 29-39 most frequently 33-36 (R.: 45, 36, 30, D.: 32-37) 
IV. 21-30 most frequently 25-30 (R.: 34, 30, 25, D.: 25-32) 
V. 13-23 most frequently 16-20 (R.: 26, 22, 17, D.: 16-22) 

VI. 11-18 most frequently 13-17 (R.: 20, 16, 11, D.: 13-16) 

Sternum VII extended into a large lobe in its ventral part, the distal 
margin of which is moderately double concave. On the surface of the 
lobe on each side of sternum an irregularly distributed group of 16-26, 
most frequently 21-23 setae (R.: about 20, D.: 15-29). Anal stylet 
remarkably narrow and long, more than 4 times longer than wide on the 
base. Anal stylet of most specimens possessing an accessory seta at % 
of its length, as also illustrated by I. o f f and S k a l o n, ( 1954, fig. 
339 B). On the contrary, D a m p f, ( 1912b, fig. 16a) sketched the inser
tion of this seta at 3/ 5 of length and Hop kin s, Rot h s child, (1956: 
265), noted in the description of the female, that the insertion of this 
seta extends a little behind one half of ''tylet length (eastern and western 
populations?). Diameter of dilated portion of duct of spermatheca 2.5 
times longer than that of bursa copulatrix. Hilla of spermatheca distinctly 
longer than its bulga. 

Larva 

Chi din i (1939) discribed the egg and larva of instar I. The cri
tical characters given by the original description are as follows: 

The-white ellipsoid eggs measuring about 0. 70 by 0.33 mm. 
Larva white, 1.3 mm long and 0.15 mm wide. Antenna almost parallel, 

slightly narrower forward; the second joint of maxmary palp long, 
3 times longer than the basal one. All thoracic segments with equal 
chaetotaxy: 2Mt. 2M2, 4M3. Chaeto-taxy of abdominal segments: I-VI: 
2M1, 2Mll1 4M3; VII-VUJ: 4M1, 2M2, 6M3; IX: 2M1, ZM2, 4M3; X: 8mt. 2m3. 
When compared with more completely described larvae this diagnosis 
remains unfortunately insufficient. 

Distribution (see Map 7, 8) 

European and Asiatic species, found at present in Great Britain (Eng
land), France, Holland, Denmark, Germany, Switzerland, Italy, Albania 
( Shkodra, Tirana), Austria, Czechoslovakia, Poland, Hungary, Yugosla
via, Roumania, Bulgaria, U.S.S.R.: European part-many localities e. g.: 
Latvia, Bielorussia (Bielovezh primeval forest), Ukraine [Zakarpatskaja, 
Kievskaja, Nikolajevskaja, Poltavskaja, Dnepropetrovskaja, Charkovska
ja oblast), Russia [Moskovskaja oblast, Priuralie, Voroniezhskaja, Sara
tovskaja (Volsk), Volgogradskaja ( = Stalingradskaja), Rostovskaja 
oblast, Stavropolskij kraj, Caucasus); Azerbajdzhan; Kazachstan (Alma-
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Ata, Dzharkent, Chilikskij raj on, Dzhambul env.); Kirghizija ( lssyk-Kul
skaja oblast: Przewalsk, Pokrovka); Uzbekistan (Tashkent]; Japan (Hok
kaido) and probably also China (Kwantun-peninsula) - one female pro
bably of this species - I off, S k a 1 on (1954: 124). 

( ......... ---

(._~ 
t .... __ , 

~ i · .. ,,. 

Map 7 Area of distribution of the flea. lschnopsyllus elongatus (Curt.) 

Map 8 Distribution of the flea Ischnopsyllus elongatus [Curt.) in Czechoslovakia; 
e - author's find, 0 - literary data. 
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In Czechoslovakia it was found on Nyctalus noctula in Slovakia in 
Lipovnik (Roziiava district) and in Plzeii-Bolevec also in N. noctula -
L. H fir k a, (1962). 

My material is from 4 localities from Bohemia and 2 from Moravia, 
all from N. noctula. 

Bohemia: Bi've (d. Praha-west), 2. V. 1959 - d, <(; BlatnA (Strakonice d.), 5. VI. 
1956 - 2 <(<(; Stara HUna (Jindi'. Hradec d.), 27. X. 1958 -· <(; fish-pond Pot1!sil (Jindi'. 
Hradec d.), 24. V. 1959 - 3 <('(. 
Mora vi a: Byci skAla near Znojmo, 4. VIII. 1959 - 3 dd, 8 <(<(; Ostrava-KarvinA, 
27. V. 1955 - 2 <(<( (coli. Jurik). 

Total material of 21 specimens ( 4 oo, 17 92) from Nyctalus noctula 
from 5 localities in Czechoslovakia and 38 specimens (9 oo, 29 <(9) from 
the same host from 2 localities in Albania. 

Hosts 

In the whole area of distribution on this species occurs most fre
quently on Nyctalus noctula, which is its principal host. It was often 
found even on Eptestcus serotinus [Germany - D a m p f, 1912; Holland 
- 0 u d e m a n s, 1915b; Denmark - S m i t, 1954a; Great Britain -
T ho m p son, 1938, H o p kin s, Rot h s c hi 1 d, 1956, S m it, 1957a) 
and on Vespertiliq murinus (Denmark- S m it, 1953a, 1954b; Germany 
-Hop kin s, Rot h s c h 11 d, 1956; U.S.S.R. - Voroniezh- Hop
k ins, Rot h s child, 1956, Bielorussia- I off, 1956). It was recorded 
several times from Ukraine from Pipistrellus pipistrellus ( J u r k i n a, 
1952, 1959, T a t a r i n o v, 1956).") Two records are given on Myotis 
myotis (Poland, Wroclaw- Damp f, 1912b; Holland- 0 u de mans, 
1915b) single record on Pipistrellus nathusii (Latvia- E g 1 it is, 1957), 
Myotis daubentoni [Latvia- E g litis, 1957), Myotis sp. [Austria
S m it, 1955a) and Barbastella barbastellus (Great Britain- T h o m p
s on, 1938). 

Ischnopsyllus elongatus ( C u r t is) is a parasite of three-dwelling 
bats. No wonder, therefore, that beside its principal host N. noctula it 
attacks even those which are mainly tree-dwelling { P. pipistrellus, P. na
thusii, M. d.aubentoni} or live occasionally in trees and wood (V. murinus, 
E. serotinus, B. barbastellus}. 

The distribution of the principal host N. noctula corresponds well 
to the known distribution of I. elongatus. 

Notes on bionomics 

· The egg and larva of instar I were described by C h i d i n i [ 1939). 
At 25-30° C the larval hatching occurs in 2-3 days. 

Eggs were found in the abdominal cavity of a female on 2 . . V. 1959 
( Brve), of all 3 females on 24. V. 1959 ( Potesil), of one of two females 
on 5. VI. 1956 (Blatna) and pf all 8 females from Znojmo on 4. VIII. 1959. 
A female found on 27. X. 1958 ( Stara Hlina) possessed no eggs. On the 

•) J u r kin a (1959) states that this bat was a more frequent host of I. elongatus 
1n Ukraine than Nyctalus noctula. 
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contrary, 35 p.c. females of 19. X. 1960 from northern Albania (Shkodra) 
and 55 p ... c. females of the same data from central Albania (Tirana) 
possessed developed eggs; 10. p. c. of flea specimens found on 19. X. 
were immature. J u r k in a, 1959 found the developed eggs most fre
quently in spring. In all probability, the reproduction of I. elongatus 
occurs from spring to autumn according to the long seasonal activity of 
the host bat Nyctalus noctula. 

The sex ratio indicates that also in this species the females prec 
dominate on the host. ThiS has been shown already by the material of 
Rothschild's collection ( 40 oo, 65 <.;?<?) and is confirmed in my material. 
From the material of Rothschild's collection, which is amply dated it 
may be conCluded, that the sex ratio of this species, also, changes during 
the winter period more in favour of females. 

Only I o f f ( 1956] mentioned the medium infestation. He found in 
average 1 flea on 2 specimens of N. noctula in July. Unfortunately there 
are no more mentions in literature, though it is evident, that the dates 
from the eastern and western part of area of this flea would differ, as 
for example in Great Britain this flea proves to be a common parasite 
of Nyctalus noctula (Rots c hi 1 d, 1915, S m it, 1957a), but yet less 
frequent on N. noctula than on P. pipistrellus in Ukraine (J u r kin a, 
1959). Also in Czechoslovakia it appears not to be the most common flea on 
N. noctula as only 19 specimens of this flea were found on 111 carefully 
examined bat specimens from 10 localities, which represents an average 
infestation of 0.17. No specimen was found for example in a colony of 
20 young in August and only 3 fleas were found in a colony of 36 adult 
pregnant females at the end of May. A higher average infestation - 1, 
was found only on 11 specimens of female colony from south Moravia. 
As this flea had not been recovered on any further bat species in Czecho
slovakia I. elongatus seems to be a sporadical flea (at least in Bohemia) 
even on its principal host noctule. On the contrary 9 individuals of 
N. noctula from Shkodra in Albania showed an average of 1.8 and 13 
individuals of Tirana 1.6 specimens of I. elongatus. 

The associated parasitization of 1 host specimen with an additional 
flea species is mentioned by. A e 11 en (1960) from Switzerland (Uster, 
3, XII. 1958). He found I. elongatus on N. noctula together with 
N. eusarca. A similar associated infestation has been recorded by 
L. H fir k a ( 1962) from Plzen. I did not succeed in finding I. elongatus 
with any another flea species fls I examined the individuals of N. noctula 
only in the summer period. 

Notes on systematics 

I. [I.} elongatus (Curt is) is the type species of the genus Ischnop~ 
syllus W e s t w o o d. 

Characters of m a 1 e : the shape of sensilium with posteriorly 
elongated lower part; the movable process · in shape of an isosceles 
triangle; very broad manubrium. 

Characters of female: anal stylet more than four times 
longer than wide at the base; the diameter of dilated part of duct of 
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spermatheca 2.5 times broader than that of bursa copulatrix; an irre
gular group of 16-26 setae on sternum VII. 

Under the collar of mesonotum. there are 1-6 (S m it, 1954c), (in 
my material 2-5) pseudosetae in both sexes. 

C h a r a c t e r s o f l a r v a : antenna two times longer than its 
central stiff hair; second joint of maxillary palp 3 times longer than the 
basal one" 

Ischnopsyllus ( Ischnopsyllus) intermedius ( R o t h s c h i l d), 1898 

Ceratopsylla variabilis. Wag ne r, 1898 (partim), Hor. Soc. ent. ross. 31: 582 
(female from Saratov); Ceratopsylla intermedius. Rot h s c h 11 d, 1898, Novit. Zoo!. 5: 
543, tab. 17, fig. 15 (male); Ceratopsylla Wagneri. K oh aut, 1903, Allat. Kllzlem. 
2: 60, 62, tab. 7, fig. 3, 8, 9, 10 (male); lschnopsyllus schmitzt. 0 u de mans, 1909a, 
Tljdschr. Ent. 52: 96, tab. 9, fig. 1-3 (female only, male = simplex Rot h s c hi I d); 
Ischnopsyllus schmitzi 0 u de mans. (partim) 0 u de mans, 1909c, Ent. Ber. Amst. 2: 
333 (female schmitzi 0 u de mans = intermedius Rot h s c h 11 d); Ischnopsyllus inter
medius R o t.h s c h. R o th s c hi Id, 1910, Ent. mon. Mag. 46: 253 (Wagneri K oh aut= 
Intermedius Rot h s c h.); Ischnopsyllus intermedius (R o t h s c hi I d). Damp f, 1912a, 
Rusk. Ent. obozr. 12: 50-52, fig. 4 (male) (morphology of male genital organ, key); 
Ischnopsyllus intermedius ( R o t b s c h.). D a m p f, 1912b. Ber. bot. zoo!. V er. Rheinland
Westfalen, 1911: 79-113, tab. ·1, fig. 2, tab. 2, fig. 8, 9, Tab. 4, fig. 17a, b, 19, 20, tab. 5, 
fig. 30 (female morphology synonymy, key ) ; Ischnopsyllus intermedius Rot h s. Rot h
s chIld, 1915, Ent. mon. Mag. 51: 85, 108, tab. 14, fig. 85 (male), 8 (female) (key, 
morphology, synonymy); lschnopsyllus intermedius Rot h s. Wag ne r, 1936, Tierwelt 
Mitteleuropas, B. 6, Lief. 2, Tell 3: 18 (key); Ischnopsyllus intermedius (Rot h s c hi 1 d). 
J an c k e, 1938, Tierwelt Deutschlands 35: 35, fig. 44a (male), 44b (female) (key, 
morphology); lschnopsyllus Intermedius (Rot h s c h 11 d). S m 1 t, 1954a, Danmarks 
Fauna 60: 71, fig. 93 (male), 94 (female) (key); I. intermedius. I off, S k a 1 on, 1954, 
Opred. bloch vast Sibiri, daln. vast. i pril. stran: 124 (key, distribution in U.S.S.R., diffe
rentiation from plumatus I off); I. intermedius. 1 o f f, T i f 1 o v, 1954. Opred. Afaniptera 
Jugo-vostoka SSSR: 98, fig. 154 (male) (key, distribution in southeastern part of 
R.S.S.R.); Ischnopsyllus [Ischnopsyllus} intermedius (Rot h s c hi I d). Hop kin s, 
Rot h s c h 'i 1 d, 1956, Cat. Rothsch. Coli. Fleas Z: 260, 261, 281-284, fig. 427, 446, 447, 
450, 478, 479 (male), 477 (female) (morphology, key, synonymy); Ischnopsyllus inter
medius (Roths.).Hfirka, 1956, Vi!lst. Cs. spol. zoo!. 20:372-374, fig. 1 a-c (descrip
tion of larva Ill); Ischnopsyllus [ Ischnopsyllus} intermedius ( R o t h s c hi 1 d). S m it, 
1957a. Hand. Ident. Brit Ins. 1 (16): 45, 48, fig. 100 (male), 104 (female) (key, di
stribution); Ischnopsyllus intermedius Rot h s c hi 1 d. H fir k a, 1957, Ceskoslov. para
sitol. 4: 146, 163 (distribution, hosts, bionomics); lschnopsyllus { Ischnopsyllus} inter
medius (Rothschild). Rosicky, 1957, Fauna CSR 10:293,295,300-302, fig. 96, 
97C, 99A (male), 98B, H (female), enclosure Ill, 3 (female) (key, morphology, sy
nonymy); Ischnopsyllus intermedius Rot h s. J u r kin a, 1959, Praci Inst. Zoo!. AN Ukr. 
S.S.R. 15: 88, fig. 23A (male), 23B (female) (morphology, key, distribution in Ukraine). 

Male 

(data based on 50 specimens, 49 from Czechoslovakia, 
1 from Yugoslavia) 

Length average 2.5 mm { 2.2-2.85) S m i t, 1954a: 2.5-3 mm; J u r k i n a, 
1959: 2.5-2.75 mm. 

Preoral tuber bent usually at a right angle, less frequently (about 
15 p. c.) at a slightly obtuse or acute angle. The row of setae on the 
anterior margin of frons consisting of 18-27, most frequently 19-23 
setae. Below the antennal fossa 1 long bristle, in front of which there 
are most frequently 3 (in 82 p.c.), rarely 4 [10 p.c.) or 2 (8 p.c.) shorter 
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setae. Below them an irregularly placed group of 7-15, most frequently 
9-11 short setae. Occipital part of head possessing 4 bristles in one 
row . ·[in 50 p. c. specimens examined the last bristle further from the 
thin, than the other 3 from each other), above them 1 ( 80 p. c.) or 2 ( 20 
p. c) shorter setae. An irregular row of 5-9, most frequently 7-8 short 
setae extending above the antenna! fossa. The posterior margin of the 
occipital part of head with 9-12, most frequently 11-12 long setae. 

Comb of pronotum with 27-34 most frequently 28-32 spines. There 
are 1-5, most frequently 2-3 pseudosetae under the collar of mesonotum. 
Comb of metanotum with 21-30, most frequently 24-27 spines. Mesa
and metanotum with a thin "mane" of dorsal marginal setae. Mete
pimeron ·with 1-6, most frequently 4-3 lateral and 2-5, most fre
quently 3 distal bristles. Percentage of individual combinations is as 
follows: 4+3 (50 p.c.), 3+3 (19 p.c.), 3+2 (7 p.c.), 5+3 (6 p.c.), 4+2 
(5 p. c.), 2+4, 4+4, 5+2, 5+4, 5+5, 6+3, 6+4, 1+3 (1 p. c). 

The numbers of spine-s in abdominal combs are as follows: 
I. 18-28 most frequently 22-27 

II. 24-33 most frequently 27-31 (K oh aut, 1903: 28) 
III. 18-29 most frequently 23_:._ 26 ( K.: 24) 
IV. 18-28 most frequently 22-25 (K.: 20) 
V. 15-23 most frequently 19-21 (K.: 16) 

VI. 11-22 most frequently 15-20 (K.: 16) 

The body of clasper with almost stright manubrium 2.5-3 times 
longer than wide (Damp f, 1912a: 2.5x ). Distinctly formed fixed pro
cess in form of rhombus witl.l rounded angles. The upper quite rounded 
angle showing 3 short setae. Two moderately curved acetabular bristles, 
the upper one being twice as wide as the lower one, both placed below 
the distal rounded angle of the fixed process. The movable process axe
shaped, with distinct almost rectangular distal angle, slightly convex 
upper margin and well developed anterior angle of about 60°. One larger 
forward-tending seta at the anterior angle, 2 larger setae submarginally 
below the dorstal margin and 1 longer seta in the dorsal part of the po
sterior margin. 2 setae at the anterior margin and 5 setae on the inner 
side. 

Sensilium without seta. 
Sternum VIII very well developed, least reduced of all members of 

the genus. The proximal part almost square with the anterior ventral 
and posterior dorsal angles rounded. The distal and proximal parts con
nected dorsally by a fine membrane, broad with a straight dorsal margin. 
The dorsal posterior angle possessing 2 forward tending hookformed 
processes. The proximal part of sternum dorsally membraneus, posses
sing a group of 15-30 fine setae below the distal angle. The distal 
margin of sternum below the middle moderately curved inside. The ven
tral angle rounded, with distinctly convex ventral margin. At the ventral 
angle on the surface of sternum a group of 6. longer setae, 2 upper ones 
converging. The lower seta is evidently the strongest. Below this group 
of setae and partly among them 5-12 fine, transparent setae. Anteriorly 
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on the surface of sternum a row of 1-6, most frequently 3-5 setae 
{Damp f, 1912a: 3_:_6) following the group of 6 longer setae. A row 
of 5-7 (5-70 p. c., 6-28 p. c., 7-2 p. c:] curved setae [Damp f, 
1912a: 5-7) on the ventral margin ul the proximal part of sternum VIII. 

Sternum IX with a reduced ventral part. 

Female 
{data based on 50 specimens from Czechoslovakia) 

Length average 2.8 mm [2.25-3.1), S m it, 1954a: 2.5-3 mm; J u r k 1 n a, 
1959: 2.25-3.25 mm. 

Preoral tuber bent most frequently at a right angle, very rarely at 
a shlightly obtuse or acute one. Anterior margin of frons with a row of 
16-26, most frequently 18-21 setae [Damp f, 1912b: 17-28, most 
frequently 20-21). Below the antennal fossa one long bristle, in front 
of which 2 in 85 p. c., 3 shorter setae in 15 p. c. of specimen examined. 
Below and in front of them an irregular group of 3-8, most frequently 
5-6 short setae [D., fig. 2:6). Occipital part of head possessing 4 long 
bristles in a row (in 50 p. c. of specimens the distance between the last 
bristle and the third one is larger than the reciprocal distance of the 
3 anterior bristles). One short seta in 80 p. c., two in 20 p. c., above the 
named row. An irregular row of 4-9, most frequently 6-7 short setae 
above the antennal fossa [D., fig. 2:6). The distal margin of the occipital 
part of head possessing 9-13, most frequently 11-12 longer setae. 

Comb of pronotum with 28-34, most frequently 29-32 spines 
(K oh aut, 1903: 28, Damp f, 1912b: 29-35). There are 1-5, most 
frequently 2-3 pseudosetae under the collar of mesonotum, often a dif
ferent number on each body side. Comb of metanotum with. 20-29, most 
frequently 22-26 spines [K.: 22-26, D.: 20-28). Metepimeron with 
2-5, most frequently 3-4 la:teral and 2-4, most frequently 3 distal 
bristles. Percentage of individual combinations is as follows: 3+3 [38 
p. c.), 4+3 (23 p. c.), 2+3 [13 p. c.), 4+4 (9 p. c .. ), 3+4 [7 p. c.), 2+4 
( 4 p. c.), 3+2 [3 p. c.), 2+2 [2 p. c.), 5+3 [1 p. c.). Very often different 
combination on each body side. 

The number of spines in abdomidal ctenidia are as follows: 
I. 18-28 most frequently 20-25 [K.: 18-22, D.: 19-27) 

11. 21-32 most frequently 23-28 (K.: 22-24, D.: 23-35) 
Ill. 17-28 most frequently 20-23 [K.: 18-22, D.: 21-28) 
IV. 15-24 most frequently 16-20 (K.: 16-18, D.: 15-15*) 
V. 12-22 most frequently 12-17 [K.: 10-14, D.: 10-22) 

VI. 8-18 most frequently 11-14 [K.: 9-11, D.: 11-18) 
Sternum VII with distinctly formed ventral lobe, the distal margin 

of which is moderately convex in its dorsal part, most frequently slightly 
concave or straight ventrally. ·The surface of sternum possessing an ir
regular row of 11-20, most frequently 13-17 setae [D.: 5-11 on one 
side, S m it, 1954a, fig. 94:7). Anal stylet of a normal length [about 3 

•) evidently a misprint on page 90; in spite of it, all author~ took over this date 
e.g.: Jancke (1938), Rosicky (1957), Hopkins, Rothschild (1956). 
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times longer than wide at the basis) . The base of stylet possessing 1 
stronger and 1 thinner . seta in 55 p. c. of females examined. The diameter 
of dilated portion of duct of spermatheca twice as large as that of bursa 
copulatrix. Hilla of spermatheca longer than bulga, which is roundish 
or moderately oval. 

Larva 

The individual larval instars differ in length, but there are neither 
morphological nor chaetotaxic differences between individual instars. 
It may be presumed, that larvae of instar I which was not available to 
me, possess a frontal egg-breaker as do all known larvae of genus 
tschnopsyllus. 

H · e a d .....:. 3 long and 3 short setae in the posterior row on each side 
of head, 5 long and 1 short seta in the anterior row. 3 setae above the 
mandible, 2 setae at each antenna and 3 setae in the surrounding of la
bial palp on each side. The antenna! length (without the central stiff 
hair) to its greatest width ratio as 4:1; the hair length to the antenna! 
length as 1:3. The second joint of maxillary palpe twice as long as the 
basal omi. 
· T h o r a x and ab d o m e n-chaetotaxy (numbers of very fine setae, 
hardly visible even · by enlargement 200 X not recorded) : thoracic seg
ment I: 4M1 4mlo 2M2 2m2, 2M3 6m3: th. segment 11 and Ill: 4M1 4m1, 2M2 
2m2, 4M3 4m3 : abdominal segment I-VIII: 4M1 4m1, 2M2 2m27 6M3 6m3 ; 

abd. segment IX: 6M1 2m1o 2M2 2m2, 4M3 4m3 : abd. segment X: anal comb 
iJ;l two rows, the upper one possessing 3-4 (most frequently 4), the 
lower one 7-8 (most frequently B) setae; 10-13 anal sturts, most 
frequently 11 ( 4-7, most frequently 5 short and 5-6, most frequently 
6 longer). The length of larval instar 11 2.3-3 mm (based on 4 spe
cimens). The length of larval instar Ill 4-4.5 mm (based on 8 specimens). 

· The larval material was obtained on 27. XII. 1955 and 3. VII. 1956 
from guano of a nursing-colony of M. myotis in the attic of a church in 
Domazlice (west Bohemia). 

Distribution (See Map 9, 10) 

This species has been found in Azores, Morocco (near Casablanca), 
Portugal, Spain, England, France, Belgium, Holland, Denmark, Germany, 
Switzerland, Sardinia, Italy, Sicily, Austria, Czechoslovakia, Poland, 
Hungary, Yugoslavia, Rol.lmania, Bulgaria, Greece ( Patras) and in the 
European part of the U.S.S.R.: Ukraine (Dragobychskaja, Lvovskaja, Ki
jevskaja oblast, Crimea), Bielorussia (Bieloviezh primeval forest), Russia 
( Kaliningradskaja, Voroniezhskaja oblast, Saratov, Stavropol-Caucasus, 
Ural-Perinskaja ob last, Sverdlovsk). 

In Czechoslovakia there have been given the following literary dates 
(with exception of H u r k a, 1957). Bohemia: Praha, M. myotis, 
Pfleger leg. - R os i c k y (1944); Praha, N. noctula, 6, 2, call. Rothschild 
- Hop kin s, Rot h s c hi 1 d, 1956; C. Budejovice, M. myotis, Pfleger 
leg. :.,.- R os i c k y (1944, 1953, 1957); Jilove, January 1943, d, 4 22, 
B. barbastellus~ . StorkB.n leg. - R o s i c k y ( 1948, 1953, 1957) ; Kone-
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prusy, R os i c k y (1957). Mora vi a: Brno, P. pipistrellus, Hrabe leg. 
- Rosicky (1953, 1957); Tisnov- Rosicky (1957); Moravia, E. 
serotinus (call. Zool. Museum . of Berlin Univ.) W a g ne r ( 1932). 
S l ova k i a. Harmanec- Rosicky (1957). 
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Map 9 Area of distribution of the flea Ischnopsyllus intermedius (Rothsch.). 

Map 10 Distribution of the flea . Ischnopsyllus intermedius ( R o t h s c h.) 1n C:~:echoslo
vakia; • - author's find, 0 - literary data. 
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My material is from 48 localities in Bohemia, 16 in Moravia and 17 
in Slovakia. 

Bohemia: 

,_ Myotls myotis - Vykmanov [Chomutov d.], 12. Ill. 1958 - d, 9; Domazlice, 25. 
VIII. 1955 - 7 dd, 19 99, 25. IV. 1956 - 11 dd, 11 99, 7. VIII. 1956 - d, 2 99, 25. IV. 
1957 - 2 dd, 5 22, 30. V. 1957 - 2 dd, 9 22, 25. VII. 1957 - 5 dd, 19 99, 13. VIII. 1958 
- 2 dd, 12 99; castle Rabl [Klatovy d.], 16. XII. 1958 - 2 99; Lnai'e [Strakonice d.], 
6. VI. 1956- d, 9; Blatna [Strakonice d.), 7. VI. 1956 - 13 dd, 35 22; Kadov [Strako
nice d.], 18. IX. 1955 - d, 9, 5. VI. 1956 - 2 dd, 12 22, 28. VIII. 1958 - 1 9; Bi'eznice 
[Pl'lbram d.), 27. VIII. 1958 - d, 2 99; Zivotice [d. Plzen-south], 27. VIII. 1958 - 2 22; 
castle Zvlkov (Pisek d.], 1. X. 1958 - 4 99; castle Orlik [Pisek d.], 1. X. 1958 - 2 22; 
Vimperk [Prachatice d.], 19. VIII. 1956- d; Chynov-cave [Tabor d.], 15. I. 1959- 422; 
Vi'esce [Tabor d.], 24 .. Ill. 1958 - d, 2 99; Plana n. Luznici (Jindi'. Hradec d.), 28. VIII. 
1958 - d; Straz n. Nezarkou (Jindi'. Hradec d.], 18. V. 1958 - 5 dd, 2 22, 7. VIII. 1958 
- 5 dd, 14 99; house by the fish-pond Potesil (Jindi'. Hradec d.], 27. VIII. 1957 - d; 
Ti'ebon [Jindi'. Hradec d.), 31. V. 1958 - d, 3 22. 15. VI. 1958 - 3 22, 20. VII. 1958 -
3 dd, 5 99, 3. VIII. 1958 - 5 dd, 13 99, 21. VI. 1959 - 2 dd, 28. VI. 1959 - 2 dd, 2 22, 
5. VII. 1959 - 5 dd, 8 22; Novy Knin [Pi'lbram d.), 18. Ill. 1958 - d, 2 99; Dobi'!S 
[Pi'ibram d.], 2. VI. 1958 - 3 dd, 5 99, 15. VI. 1958 - 2 22, 12. VII. 1958 - 2 dd, 7 22, 
3. VIII. 1958 - 2 dd, 7 99, 3. V. 1959 - d, 6 99, 15. VI. 1959 - 5 dd, 10 99; 
Mn!Sek [Pi'ibram d.], 8. Ill. 1958 - 9; Hoi'ovice [Beroun d.], 22. VIII. 1959 - 4 99; 
Srbsko [Beroun d.], 23. I. 1955- d, 2 22, 24. Ill. 1956·- 4 dd, 2 22, 23. I. 1957-
9, 13. IV. 1958 - 3 dd, 6 99, 27. X. 1958 - 2 99, 11. IV. 1959 - 2 dd, 9; KarlStejn 
(Beroun d.], 27. Ill. 1955 - 2 dd, 3 22. 31. Ill. 1955 - 5 dd, 4 22, 16. X. 1955 -
2 99, 31. I. 1956 - .3 dd, 7 <(<(, 25. Ill. 1956 - 9, 11. IX. 1956 - 3 dd, 9, 15. 11. 
1957 - 3 dd, 3 22. 27. X. 1957 - d, 27. X. 1958 - 3 99; Trneny Ujezd [Beroun d.], 
1. Ill. 1959 - d; Revnice [d. Praha-west] 24. VIII. 1958 - 2 dd, 9; Dobi'ichovice 
(d. Praha-west], 7. IX. 1957 - d, 9, 28. IX. 1957 - 2 99, 13. X. 1957 - 9, 31. VII. 
1958 - 9 dd, 10 22. 3. VIII. 1958 - 3 99; Jilove (d. Praha-west], 16. I. 1955 - 4 99, 
22. II. 1959 -:- d; Rataje n. Sazavou [Kutna Hora d.], 17. VII. 1959 - 5 dd, 8 22; 
Praha-Troja, 18. I I. 1958 - 9; Panenske Bi'ezany [d. Praha-east], 27. V. 1959 - 2 22; 
Mikulov [Teplice d.), 13. Ill. 1958 - d; Osti n. Labem, 28. VII. 1959 - 3 dd, 3 99; 
Bila Desna (Jablonec n. Nisou d.), 24. II. 1958 - d, 3 99; castle Valdstejn [Semily d.), 
12. IV. 1959 - 9; Ledce [Mlada Boleslav d.], 17. VIII. 1958 - 9; Lazne sv. Trojice 
(Jiein d.], 21. VI. 1959 - 8 <(<(; Krkonose-mountains, Cerny dill, 19. Ill. 1959 - d; Jaro
mei' [Nachod d.], 1. XII. 1956 - 9; Rokytnice in Orlice-mount. [Usti n. Orlici d.), 24. 
VIII. 1956 - d (Sty's leg.), Vlastejovice [Kutna Hora d.], 30. I. 1958 - 3 dd. 

Eptesicus serotinus - castle Pecka (Jiein d.), 17. Ill. 1959 - d; Lenesice [Louny 
d.], 14. V. 1959 - 15 dd, 44 99; Praha-Botanic garden, 19. VIII. 1955 - d; Zbraslav 
[d. Praha-west]. 8. X. 1958 - 3 99; Oboi'iste [Pi'lbram d.], 7. VI. 1956 - 9; Sob!!slav 
[Tabor d.), 8. VIII. 1958 - 3 dd, 8 22· 

· Eptesicus nilssoni - Blatna [ Strakonice d.], 5. VI. 1956 - 3 99; Bila Desna 
[Jablonec n. Nisou d.], 24. 11. 1958 - d, 2· 

Plecotus auritus - Kadov (Strakonice d.], 5. VI. 1956 - 9; Bi'eznice [Pi'ibram d.], 
26. Vlll. 1958 - 2 22· 

Barbastella barbastellus - Janov (Jablonec n. Nisou d.], 26. II. 1958 - d. 

Moravia: 

Myotis myotis - Trnava [Treble d.), 28. VII. 1958 - d, 3 99; Ledn~ce [Bi'eclav d.), 
17. VI. 1958 - 9; Ochoz-cave [Brno-environs], 9. XII. 1948 - 2 [coli. Jurik); Bye! 
skala-cave (Blansko d.), 14. Ill. 1959 - 9, Gaisler leg.; Rajec n. Svitavou [Blansko d.), 
19. V. 1959 - 2 dd, Gaisler leg.; Sloup-cave [Blansko d.), 19. V. 1959 - d, 6 22; 
Brnenec (Svitavy d.). 4. Ill. 1959 - 9; Javoi'ieko-cave [Olomouc d.], 27. I. 1959 - d; 
Suchfi Rudna (Bruntal d.], 30. I. 1959 - 2 99; Na Spieaku-cave (Sumperk d.), 28. I. 
1959 - 9; Na Pomezi-cave [Sumperk d.], 20. XI. 1955 - d; Vapenice-quarry (Sumperk 
d.), 28. I. 1959 - 9; Hei'manovice [Bruntal d.), 29. I. 1959 - 4 22; Valasske Klobouky 
[Gottwaldov d.), 5. VI. 1959 - 4 dd, 14 22· 

Eptesicus nilssoni - Postovni gallery near Zlate hory (Bruntal d.], 29. I. 1959 
-3 2<(. 
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Myotts blytht oxygnathus - Na Turolde-cave (Bi'eclav d.), 21. II. 1959 -· <;j?, 
Grullcli leg. 

Slovakia: 

Myotis myotis - Dubnica n. Vahom (Pova~ska Bystrica d.), 5. VI. 1959 - 4 cM, 
5 92; Velicna (Dolni Kubfn d.), 4. VI. 1959 - 9; Dolni Kubin, 4. VI. 1959 - 3 cM, 3 99; 
Izblca-cave near Harmanec (Banska Bystrica d.] , 12. II. 1961 - 9; Chlaba (Nave Zamky 
d.), 3. VII. 1955 - 25 dd, 37 29, 17. IV. 1958 - 9; Domica-cave (Ro~nava d.), 1.1949 -
d, 9, Grulich leg., 9. VII. 1955 -< d; ArdovskA-cave (Ro~nava d.), 5. II. 1958 - d; De
manovska Draci ice-cave (Lipt. Mikulll.s d.], 14. II. 1961 - ' 2 99; La~ansky-cave near 
Cervenll. Skala (Banskll. Bystrica d.], 15. 11. 1961 - d, 9; Okruzna (Presov d.), 3. VI.. 
1959- 2· 

Myotts blythi oxygnathUs - Chlaba (Nave Zamky d.), 3. VII. 1955 - d; Izbica-cave 
near Harmanec (Banska Bystrica d.), 20. X. 1958 - 2 99, 12. 11. 1961 - d; Hrhov 
(Ro~nava d.), 31. V. 1959- d, 9; Hacava-cave [Koslce d.), 7. II. 1958 - d. 

Eptesicus serottnus - Driny-cave (Trnava d.), 11. 11. 1961 - d; Dubnica n. Vabom 
(Povll.zska Bystrica d.), 5, VI. 1959 - 9; Sturov-o (Nove Zll.mky d.], 7. VII. 1955 - 2 99; 
Kapusany pri Presove (PreS<>v d.], 2. VI. 1959 - d, 6 <(9. 

Eptestcus nilssont - Demanovskll. Drac1 ice-cave (Lipt. Mikula~ d.), 14. 11. 1961 -
2 dd, 2 99· 

Vespertilio murinus - Zadielska dolina (Kosice d .], 20. VI. 1956 - d. 
Rhinolophus hipposideros - Gombasek-cave (Roznava d.), 9. Ill. 1959 - Q, Gru

lich leg. 
Further 520 specimens (255 dd, 265 99) from guano of a nursing-colony of 

M. myotis from Doma~lice (4. XII., 28. XII. 1955, 21. Ill. 1956, 2. 1., 24. IV. 1957] and 138 
specimens (78 dd, 60 99) from guano of a M. myotis colony from Ti'ebofi (21. VI. 1958) 
were obtained. 

The total material contains 702 specimens (224 &5, 478 99) from 
bats and 658 specimens (333 do, 325 99) from bat guano from 81 locali
ties ( +1 o from Yugoslavia). 

I. (I.] intermedius (Rot h s c hi 1 d) is the commonest bat flea all 
over the territory of Czechoslovakia owing to the abundant occurence 
of Myotis myotis. 

Hosts 

Eptesicus serotinus is regarded as principal host over the whole 
area of distribution of the flea. The area of distribution of this bat 
largely exceeds the known area of the flea in the east. Myotis -myotis 
is the second most often mentioned host, the not yet exactly known 
distribution of which also overlaps that of the flea in the east. In 
Belgium, Holland, Denmark and northern Germany this flea is often 
found on M. dasycneme. It has been found several times on Nyctalus 
noctula in the central part of Great Britain [once also in Germany, Cze
choslovakia, Ukraine , - Hop kin s, Rot h s c hi 1 d (1956) and in 
Switzerland - A e 11 en (1960] ]. It has been found on Nyctalus leisleri 
in Great Britain , (several times), in Bulgaria (Kamchia-river) and in 
Switzerland (A ell en, 1960). In the Azores, it was found several times 
on an endemic Nyctalus azoreum. Vespertilio murinus has been often 
recorded as a host of this flea. Unfortunately it is not possible to decide 
in the case of many dates whether they refer to Myotis myotis or V. 
murinus. There are only a few reliable records on V. murinus (twice 
from Germany - H o p kin s, R o t h s c h.i l d, 1956; Bielorussia -
I off, 1956; Czechoslovakia - H i'1 r k a, 1957). Pipistrellus pipistrellus 
was recorded three times as a host of this flea (Holland - 0 u d e m a n s, 
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1915b, Germany - Damp f, 1912b, Czechoslovakia - R os i c k y, 1953), 
twice Myotis nattereri [Holland - 0 u d e mans, 1915b, Germany -
H o p k in s, R o t h s c hi 1 d, 1956], Barbastella barbastellus [Germany 
- Damp f, 1912b, Czechoslovakia - R os i c k y, 1948) and Plecotus 
auritus [Holland - 0 u d e m a n s, 1915b, Czechoslovakia - H fi r k a, 
1957). Single record refers to Myotis mystacinus [Holland - 0 u de·
m a n s, 1915b, L e r u t h, 1939), Myotis daubentoni [Belgium - L er u t h, 
1939, C o o r e rri a n, . 1950), Pipistrellus kuhli . [Greece - H o p k i n s, 
Ro t s c hi 1 d, 1956, · P e us, 1958), Myotis blythi oxygnathus [ Czecho-
slovakia- H u r k a, 1957), Eptesicus isabellinus [Morocco- G re n i er, 
1957), Eptesicus nilssoni · [Czechoslovakia -- H fir .k a, 1957), Rhino-
lophus hipposiderqs (Germany - . D a m p f, 1912b) and Rhtnolophus 
ferrumequinum [Italy- Hopkins, Rothschild, 1956). 

Female of I. intermedius from Erithacus rubecula, found ori 25. V. 
1903 in the Azores, is deposited in the Rothschild collection in the 
British Museum at Tring. 

My material comes from 8 hosts, their parasitization being shown in 
Table 9. · 

Table No. 9 Review of the hosts. of lschnopsyllus intermedius (Rot h s c hi 1 d) 
according to author's materiaL 

-
Ischnopsyllus intermedius 

number number I m~les fe. total 

I 
maxi-. bat average 

species ofspecim. of bat s males per one mum 
examined with fleas bat ·per one 

(%) I I bat 
' : 

Eptesicus 
55 22 (40) . 22 65 87 1.58 6 serotinus 

---
Myotis 
myotiB 1291 305 (24) 193 397 590 0.46 9 (38)+ 

--
Eptesicus 
nilssoni 26 6 (23) 3 9 12 0.46 3 

M yotis blythi 
78 5 (6) 4 3 7 0.09 2 oxygriathus - · 

--
V espertilio 
murinus 

28 ' l {3) 1 0 1 0.036 1 
----

Plecotus 
auritus 417 2 0 3 3 0.007 1 

---
Barbastella 
~arbastellus 

250 1 '· 1 0 1 0.004 1 
----

Rhinolopsus 
hipposideros 741 1 0 1 1 0.0013 1 

+ infestation due to the ~atural conditions 

The above table shows, that E. serotinus is the principal host of 
I.· intermedius also· in Czechoslovakia. In the second place there is M. 
myotis, which is ·responsible for the abundant distibution of this flea, 
owing to its common occurence bn the whole -territory. I. intermedius 
develops also in the summer colonies of Eptesicus nilssoni, in our 
country [ Blatna, 5. Vl. 1956). Of course, this bat species is quite in-

I 
I 
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significant for the abundance of the flea, as it occurs rather more often 
in winter in our cou~try. Among other recorded bats, only M. blythi 
oxygnathus may be recorded as a regular host of this flea owing to its 
simultaneous occurence with M. myotis (not only in caves but in the 
attics of buildings, too). Other bats are but rare hosts of this flea. Perhaps 
there is a certain possibility of infestation of Plecotus auritus with 
I. intermedius too, as the colonies of this bat often· occur in the same 
places as those of M. myotis. 

Thus it may be concluded, that I. intermedius is a parasite . of 
Eptesicus serotinus and Myotts myotis. In the northern part of Great 
Britain (the northern limit of' distribution of the flea) it has been found on 
Nyctalus noctula and N. leisleri, in the Azores (the western limit of 
its .distribution) on N. azoreum. Other recorded bats (with exception 
of E. nilssoni, M. blythi oxygnathus, perharps also of V. murinus] are 
but very rarely hosts of this flea. Many of them (P. pipisirellus, P. kuhli, 
B. barbastellus, P. auritus, M. mystacinus} are bats, living like the princi
pal host E. serotinus in fissures, behind the wall wainscotting, under the 
material used for roofing etc. 

N o t e s on b i on om i c s 

Larva of instar Ill was described by H u r .k a (1956) from guano cif 
a colony of M. myotis. . 

Th,e fleas develop in the summer roosts of bats, As soon as towards 
the end of the hibernation period, still in the hibernation quarters, 
and far more during the migration to the summer roots, the flea. females 

Tabl•3 No. 10 Percentage of females of .I. intermedius [ R o t h s c h.] with developed 
eggs, during the year [on the left: females with eggs; on the right: 
females without eggs). · 

I. 
I 4% V. 96% IX. 75% 

96% 4% 25% 
-

II. 7% VI. 83% X. 75% 
93% 17% 25% 

Ill. 36% VII. . 82% XI. 0% 
64% 18% 100% ! 

-
IV. 67% VIII. . 84% xrr .. 0% 

33% 16% 100% 

were found with developed eggs [see Table 10). A short time after the 
arrival of the hosts at their summer roosts 1. e. from the end of April to the 
beginning of May (depending on the weather), almost all females pose 
sessed developed eggs in their abdomidal cavity. The eggs are laid in 
the hair of hosts and from there they fall into the bat guano (there is 
some possibility of the larvae hatching on bats and of their subsequent 
falling into the guano - I found 1 specimen of larva on M. myotis in 
OsU n. 1.). 

The larval development passing through three larval instars lasts 
approximately one month including the pupal stage, as it is suggested 
by the first appearing of the freshly hatched fleas on bats at the begin-
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ning of June [2. VI. DobriS, 5. VI. Valasske Klobouky, 6. VI. Lmire). 
Further immature fleas were found in the. regularly controlled colonies 
of M. myotis at the end of June and the beginning of July [21. VI. Trebon, 
3. VII. Chlaba, 12. VII. Dobris), the next at the end of July [27. VII. 
Domazlice, 31. VII. Dobrichovice) and the last ones at the end of August 
( 28. VIII. Domazlice, 26. VIII. Breznice). Thus 4-5 generations of 
I. intermedius develop in the summer colonies of bats (in the conditions 
of the attics) in our country. 

During the hibernation period of bats [in December, January, March 
and April), large amounts of adult I. intermedius [over 600 specimens) 
were found in guano left by a colony of M. myotis in the loft of the 
church in Domazlice. The explication is simple. The last 5.-6. genera
tion should have matured at the time when the bats were leaving or 
had already left their summer roosts. They hibernated, therefore, in bat 
guano, in all probability as pupae [found on 21. Ill. 1956) and hatched 
only after the return of bats in spring. The find of adult fleas in guano 
carried over to the room-temperature. on December 4 as well as on 
March 21 or at the end of April proves, that the hatching was stimulated 
by a mechanical or thermic irritation. Possibly, both influences concur. 

Total number of generations of this flea living in the attics of 
buildings is approximately 5-6 in our country. The last generation hi
bernates and hatches first after the return of bats. The emerged adults 
are negatively geotactic and very strongly positive anemotactic as can 
be proved by simple blowing into the glass with hatching fleas [all 
react immediately by lifting the anterior body end, by waving fore 
legs and some even by jumping, which is otherwise a rare phenomenon 
in this flea family). Both above-mentioned taxises enable the fleas 
to find their hosts. The .strong positive anemotaxis causes the infes
tation even of other bat species, as the flea reacts to every air stream. 

Considering the fact, that bat guano occurs on the floor of attics 
of the buildings, inhabited by bats and that e. g. churches inhabited 
often by the bat colonies possess a considerably high attics·, there is 
a remarkable distance between hatched fleas and hosts in the roofing, 
I was interested in how long the freshly hatched fleas. would remain 
alive and what is the maximum time during which the host to be found. 
The results of experiments [H ii. r k a, Dos k o c i l, 1961) suggest that 
the freshly hatched, not yet sucking fleas of I. intermedius must find 
their hosts within 3-4 days [in the conditions of the attics of buildings). 
With increasing relative atmospheric humidity the time of survival is 
prolonged. It has been found that there are differences in the time of 
survival of males and females. The females survive at 20° C and 55 p. c. 
of r. h. by 7 hours, at 100 p. c. by about 1.5 day longer than the males. 
Three days are sufficient period for finding a host at a distance of 
even more than 20 m. 

The rate of females with eggs reaching the maximum in May 
decreases with the progressing development of new generations of fleas 
in June, July and August (see Table 10). During these three months, the 
percentage of females with eggs keeps on the same level, in September 
it decreases again owing to the dispersion of bat colonies. A rapid 
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decline takes place in October in the period of migration of bats. There 
were found no females with eggs in November and December in the bat 
hibernation quarters. Similarly in January and February the percentage 
of females with eggs is very low. It increases considerably in March, 
when the bats renew their activity and reaches its maximum in May, at 
the beginning of the reproduction period of the hosts, when almost 
all flea females (including those hatched in April) have eggs in their 
abdomidal cavity. 

The sex ratio of I. intermedius in hosts is practically the same 
in summer as in the hibernation period - 2:1 in favour of females 
(summer: 176 cM, 376 99, migration and hibernation: 43 aa, 92 wJ. 
Such a sex ratio on bats is but secondary, as the fleas hatch in guano 
in the ratio 1:1. I collected 520 specimens including 255 dd and 265 99 
from guano in winter period [ 4. XII., 28. XII. 1955, 21. Ill. 1956, 2. I., 
24. IV. 1957 - Domazlice J and 138 specimens consisting of 78 dd and 
60 99 in the summer period [21. VI. 1958 - Treboii]. In the latter case 
apparently the hatching of the second generation has been registered, 
resulting in a remarkable proteradry of the flea. The lower vitality of 
males determines probably the sex ratio on the hosts, as proved already 
by the above-mentioned experiments. 

As a rule the a v e r a g e i n f e s t a t i o n . of bats by this flea 
species is different in the winter and summer period as well as in 
solitary males and in bats of nursing-colonies. 

In solitarily living adult maies, there was ascertained an average 
of 0.25 per specimen during the summer period. The males of M. myotis 
are, of course, often parasitized with an additional flea species living 
with an alien bat colony in the neighbourhood. In the nursing-colonie~ 
there was found on average 1 flea per host during the whole season 
[from the end of April to the beginning of August]. Precisely, the in
festation of nursing-colonies is as follows: adult females 1.54, sucklings 
up to the weight of 10-15 g with a very thin, tightiftting hair 0.1 and 
young of the weight of 15 g-0.85. The highest average infestation 
occurs in females after their arrival at the summer r-oots, where they 
are attacked by the previous year's generation of fleas hatched in 
spring. The ratio of infestation during the whole summer period was 
registered regularly in the colonies of M. myotis in Domazlice and in 
Treboii. At the females' arrival, the average infestation is 2 fleas per 
host. This average remains up to the time when the sucklings reach 
about 15 g in weight [at the beginning of June), then drops approxi
mately to one half owing to the partial migration of fleas to the young. 
This second average persists up to the time when the bats leave the 
colony. During the hibernation period the average infestation of bats 
is much lower: in adult females 0.4 in young 0.16 and in adult males 0.14. 

In the summer colonies of M. myotis, there were found currently 
0-3 fleas per specimen, rarely 6-9. An extreme infestation is realized, 
when a large part of the colony fails to return for any reasons to their 
previous roosts; now the mass of fleas of the last year's generation 
hatching in spring attacks the remaining individuals. Such a case was 
registered on z. VI. 1956 in the attics of the castle in Blatna, where 
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.. 
because of the repairs of the roof, only 4 females from a normally large 
bat colony settled in the roofed _part. I succeeded . in catching two of 
them-one possessing 10, the other as much as 38 specimens of 
I. intermedius. 

The average infestation of Eptesicus serotinus .is higher than that 
of M. myotis. In nursing-colonies, there was found on average 3 fleas 
per individual host with an exception of 5 fleas on a bat. The adult 
males like those of M. myotis possess an average of 0.25 • fleas per 
individual. In the hibernation quarters the average infestation of serotine 
naturally falls, in adult. females and young, to .an average of 1.33. No 
specimen of I. intermedius was found ·in 5 adult males in the hibernation 
quarters. 

The a ss o c i a t e d p a r a s i t i z a t i o n of · one host specime~ by 
L intermedius with other insect ectopar11sites is shown in Table 11. The 
associated parasitization occurs in solitarily living males practically 
all the year long, in females and youngs during their migration and in 

Table No. 11 Associated parasitization. of I. tnetrmedius (Rot h s c hi 1 d) and other 
insect ectoparasites on one host specimen. 

~~ · Myotia Myotia Eptesicua number of leS blythi total species myotia serotinua 
e oxygnathus infested 

spemes . --....,_.._ I. 
Isehnopsyllua 2a x I h=tenua · 1 X ~ 24 x 2 

-I sehnopsyllua 4x - - .4x 1 Bimplex ,. 

Nycteridopsylla 
---,--

pentactena · - 2x - 2x 1 
----------

1. hexactenua 
1. simplex Ix - - I X 1 

I •. hexactenua lx Ix 1 . Nyct. lqtreillei - -
I. hexaetenua 4x - - ·, 4x 1 Nyct. vexata 
I. hexactenua Ix IX 1 Pen. dufouri - -
Nyeteiibia 30?< - Ix 3Ix ,2 ·vexata 
Nyeteribia a4x 

. ' 

latreitlei aax - Ix 2 
.' 

Penicillidia 2x 2X 1 
.. dujouri - -

N yet. latrf!illei I3x · - - 13 >( 1 N yet. vexata 
Pen. dujouri . 
N yet. latreillei 2x . - ·- 2x 1 .· 

Pen. dujouii IX - -

I 
Ix 1 Nyct. vexata. 

· N; pentactena lX 
. 

Ix 1 · N yet,· latreillei - -
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their hibernation quarters. A e ll e n, 1960 records the associated occur
rence of this flea with I. hexactenus from M. myotis from Switze.rland. 

Notes on systematics 

C h a r a c t e r s o f m a 1 e : the presence of a "mane" on the 
thoracic tergit 11 and Ill; from octanenus and consimilis which also have 
manes, it differs by a higher number of spines in abdornidal ctenidium 
I (almost equal number in abd. ctenidium I and in the metathoracic one 1 
and by the shape of clasp er and sternum VIII and IX; from plumatus 
which also has a mane it can be distinguished by the different shape 
and chaetotaxy of · sternum VIII. 

C h a r a c t e r s o f f e m a 1 e : distinguishable from all other 
species possessing 8 combs by the following combination of characters
nearly equal number of spines iri a,bd. ctenidium I and in that of meta
thorax; anal stylet · 3 times · longer than wide on base; preoral tuber 
broad, bent at a right angle. From plumatus it differs by a greater 
number of spines in the abd. comb [ (plumatus 15-22) and smaller 
number of setae on the sternum VII (plumatus 10-14 on one sidef · 
· · The number of pseudosetae under the collar of mesonotum for both 

sexes 1-5, most frequently 2-3. 
. . C ha r a c t e r s of l a r v a : antenna 3 times longer than its 

central stiff hair; the second joint of maxillary palp 2 times longer than 
the basal one. There are most frequently 11 sturt bristles. 

The closely related species I. plumatus I off, 1946 fo~nd hftherto 
in Kq.zakhstan and Tur~menia [on M. myotis) takes the place of I. inter
medius in Central Asia. 

c) obscurus-group 

There are 6-10 rather long pseudosetae under the collar of mesono
turn. The dorsal margin of the body of clasper possessing a finger-like 
process. Anal stylet of female only two times longer than wide on the 
b~se; the diameter of the dilated portion of duct of spermatheca nar
rower than that of bursa copulatrix . .. 

A r g ir o p u 1 o [ 1948) established an entirely .separate subgenus 
for obscurus, in which even I. needhami Hsii was incorrectly included. 
According to . the present state of syst,ematics of the genus the species 
I. obscurus should be considered . a mere special group. · 

lsl:hnopsyllus ( Ischnopsyllus) obscurus [ W agner) , 1898 

Ceratopsylla obscura. wag D. er, 1898, Hor. Soc. ent. ross. 31: 584, tab: 9, fig. 21 
[male); Isclmopsyllus brachystylus. Rot h s c hi 1 d, 1910, Ent. mon; Mag; ·4&: 254, 
fig. 1, 2 [female) ; Ischnopsyllus obscurus (J. Wagn.), Dampf, 1912a, Rusk. ent .. 
obozr. 12: 55~59 , fig. 7 (male genital organes morphology, key); Ischnopsyllus obscu
rus (J. Wag n.). Damp f, 1912b, Ber. bot. wol. Ver. Rheinland-Westfalen 1911: 79-113, 
tab. 1, fig. 3, tab. 3, fig. 10, tab. 4, fig. 16c, tab. 5, fig. 25, 28 (female morphology, key, 
synonymy); l. obscurus. I off, S k a Ion, 1954. Opred. bloch . .. vost. Slbiri, daln. vost. 
i prllezh. rajonov: 123, fig. 337 [male) , fig. 75, 338, 339 G [female) [key, distribution 
i.n U.S.S.R.); Ischnopsyllus obscurus [Wag ne r). s m It, 1954a, Danmarks Fauna 60: 
72, fig. 101 [male), fig. 100, 102 [female, key); lschnopsyllus [Ischnopsyllus} obscurus 
(Wag ne r). Hop kin s, Rot h s child, 1956, Cat. Rothsch. CoiL Fleas 2 : 260, 261, 
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267-269, fig. 459 (male), 460 (female) (morphology, key synonymy); Ischnopsyllus 
obscurus Wag n. I off, B on d a r, 1956, Tr. nauch. 1ssl. protiv. inst. Kavkaza 1 Zakav
kazja 1: 110 (distribution in Central Asia); Ischnopsyllus obscurus Wag ne r. H fir k a; 
1957, Ceskoslov. parasitol. 4: 150, 162 (distribution, hosts); Ischnopsyllus ( Ischnopsyllus) 
obscurus (Wag ne r). R os i c k y, 1957, Fauna CSR 10: 304-306, fig. 98 F, I (male), 
99 C, lOO A (female) (morphology, key, synonymy) . 

Male 

(data based on 4 specimens from Czechoslovakia) 
Length 2.8; 3; 3; 3.1 mm. Wag ne r, 1898: 2.5-3.25 mm; S m it, 1954a: 
2.5-3.5 mm. 

Preoral tuber bent at a moderately obtuse angle. The row of setae 
at the anterior margin of frons containing 21, 22, 23, 23 setae. Below 
the antenna! fossa 1 long bristle, anteriorly to it 3 shorter setae. in 
3 specimens, 4 in one specimen. Below them an irregularly situated 
group of 12, 15, 17, 18 setae. Occipital part of head having 4 long bristles 
in one row (the last terminal seta more distant from 3 anterior ones), 
above them 1 small seta in two specimens and 3 small s·etae in the 
fourth one. Above the antenna! fossa a row of small setae in the middle 
often interruped and doubled or tripled in . the lower part, consisting 
of 14 setae in 2 specimens, of 15 setae in one specimen. The posterior 
margin of the occipital part of head with 16, 17, 18, 19 long setae. 

Comb of pronotum with 42, 45, 46, 46 spines. There are 6-8 ( 6-2 X, 
7-4 X, 8-2 X ) pseudo setae under the collar of the mesonotum. Comb 
of metanotum with 40, 41, 44, 45 spines. Metepimeron with 6-8 ( 6-3 X, 
7-2x, 8-2x) lateral and 3-5 (3-3x, 4-3x, 5-lx) distal bristles. 

The numbers of spines iil the abdomidal ctenidia are as follows: 
I - 33, 33, 36, 39; 11 - 45, 47, 49, 51; Ill - 41, 43, 44, 48; IV - 35, 
36, 38, 39; V - 27, 28, 31, 32; VI - 27, 28, 30, 32. 

The dorsal margin of the clasper having a long finger-shaped 
process .between sensilium and the base of the distinctly formed fixed 
process. In this character it differs from all other members of the genus 
Ischnopsyllus. The fixed process broadened towards the end, possessing 
3 setae at the dorsal and one seta at the distal margin in the 4 males 
examined (in agreement with the description of W a g n e r ( 1898) and 
D a m p f ( 1912) ; S m i t ( 1954b, fig. 101) illustrates the dorsal margin 
as having 4 setae, I off, S k a l on (1954, fig. 337) only with 2 setae -
the distal margin possessing only 1 seta according to these authors). Two 
strong almost straight and relatively thin acetabular bristles placed at 
the archform process of the posterior margin of the clasper, distinctly 
in its ventral part. The posterior margin of the clasper ends almost 
rectangularly, from the ventral angle extends a strong outer chitinous 
ledge. Movable process widely triangular: the distal, strong setae in its 
dorsal part. One thornlike seta at the dorsal angle, a group of fine setae 
below it. Below the middle on the side of the surface of movable process 
3 longer setae, 1 of which tending down and overlapping the ventral 
margin of the process. 

Sternum VIII distally broadened, having a pair of long setae at the 
ventral. margin in front of ventral angle. Several thinner and shorter 
setae on the ventral and distal margin of sternum VIII . • 
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Femal e 
(data based on 7 specimens from Czechoslovakia) 

Length average 3.1 mm 2.8--3.5). Wag ne r, 1898: 3-3.5 mm, S m it, 
1954a: 2.5-3.5 mm. 

Preoral tuber bent at a right or slightly acute angle. The anterior 
margin of the frons with a row of 18-26 setae (Wag ne r, 1898: not 
less than 18, most freqt.J.ently 20...:..._22; D a m p f, 1912b: 23). Below the 
antenna! fossa one long bristle, in front of which 2 shorter setae in 
3 specimens, 3 in 4 specimens, below them an irregular group of 7-9 
setae (D. fig. 3:9). Occipital part of head possessing 4 long bristles 
(the last one situated at a distance from the anterior 3), above them 
1 short seta in 6 specimens, 2 in 1 specimen. An irregular row of 10-15 
small setae above the antenna! fossa (D., fig. 3: 9). The posterior margin 
of the occipital part of head displaying 16-21 long setae. 

Comb of pronotum with 41-45 spines (Rot h s c h 11 d, 1910: 41, 41; 
D.: 40-50). There are 8-10 (8-7x, 9-3x, 10-3x) pseudosetae under 
the collar of mesonotum. Comb of metanotum with 39-43 spines ( R.: 39, 
43; D.: over 40). Metepimeron with 4--8, most frequently 6 lateral and 
2-5, most frequently 3-4 distal bristles. 

The numbers of spines in the abdominal ctenidia are as follows: 

I. 28-33 (R.: 28, 30; D.: about 30)IV. 21-29 (R.: 25, 33; D.: about 30) 
ll. 37-45 (R.: 41, 35; D.: over 40) V. 15-20 (R.: 13, 13; D.: 18) 

Ill. 30-37 (R.: 34, 32; D.: over 30)VI. 15-19 (R.: 16, 11; D.: 21) 
Sternum VII with a relatively sharp lobe posteriorly in its ventral 

part. A row of longer setae extending along the dorsal and. distal mar
gin, below it a shorter row of small setae. Total number of setae in both 
rows 15-22, most frequently 17-18. Anal styled remarcably short only 
twice longer than wide on the base). Diameter of dilated portion of the 
spermatheca narrower than that of bursa copulatrix (in the two last 
named characters I. obscurs differs from all other members of g. Ischno
psyllus). Hilla of spermatheca a little longer than its bursa. 

The total number of bristles, setae and spines tends evidently to 
a lower rate in females than males as in other species of the genus 
I schnopsyllus. 

D 1 s t r i b u t 1 o n (See Map 11, 12) 

An European and Asiatic species known at present from Norway, 
Denmark, Poland (personal communication of Prof. Peus - R o s i c k :y, 
1957: 305), Czechoslovakia, Roumania , U.S.S.R.- European part many 
localities, e. · g.: Ukraine, Bielorussia (Bialoviezh primeval forest), Russia 
(Kurskaja, Leningradskaja oblast, Voroniezh, Saratov, Volgogradskaja 
( = Stalingradskaja), Rostovskaja oblast, Stavropolskij kraj, . northern 
Caucasus, Kazan, Transural; Asiatic part- Siberia: Novosibirskaja, KQ
merovskaja oblast; Transbaicalia; Primorie; Voroshilov, Khasanskij rajon, 
Kazakhstan (Alma-Atinskaja oblast, Chilikskij rajon), Turkmenia (Kunja
Urgench), Kirghizia ( Issyk-Kulskaja oblast, Tonskij rajon) and from 
China ( Kwantung-peninsula). 
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From Primorie (maritime region of the U. S. S. R.) and China only 
females are known. 

In Czechoslovakia I found this species for the first time in 1955 in 
Slovakia, further in 4 localitites in Bohemia, always on Vespertilio mu-

\ -.................... , 
• .. -~ 

: 
•. 

Map 11 Area of distribution of the flea Ischnopsyllus obscurus (Wagn.). 

Map 12 Distribution of the flea Ischnopsyllus obscurus (Wag n.) in Czechoslovakia; 
I) - author's find, 0 - literary data. 
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rinus. S. e b e k ( 1961) records a find of male and female from , Jevisovice 
in southern Moravia. 

My material is from the following localities: 
Bohemia: Cerne jezero in Sumava-mountain [Klatmry d.); 1931 -'- 9; Plzeii, without 
data - d, 2 99 [fleas gained from the alcoholic· preparations of bats in National Mu
seum of Praha); castle Rabi (Klatovy d.), 16. I. 1958 - d, Q; castle KonopisU! (Benesov 
d.], 25. V. 1958 ·- 9. 
S 1 o v a k 1 a : Zadielska dolina [ Kosice d.], 11. 11. 1955 - 2 dd, 3 99. . 

Total material consisting of 1'2 specimens ( 4 c)d', 8 9<(') frbrb.'Vesperti
lio murinus from 5 localities. 

Hosts 

According to the literary data, this species has been most freguently 
found on Vespertilio murinus in the whole area of distribution of the flea 
(Denmark, Czechoslovakia, U.S.S.R.J This bat is doubtlessly .its principal 
host. In Norway one mq,le was found on Myotis daubentoni, in Rouma
nia 4 females on Eptesicus serotinus and in the U.S.S.R. ( Leningradskaja 
ob last, M a r k o v a, 1938) 2 males and 5 females on 109 individuals of 
Eptesicus nilssoni. The distribution of the principal host V. murinus 
corresponds practically to the presently know distribution of the flea. 

Notes on bionomics 

Larval stage is not known so far. Females with eggs were found on 
11. VII. 1955 in Zadielska dolina, another female found on 25. V. 1958 
in Konopiste possessed developed eggs in her abdominal cavity. A female 
found in Rabi in January was without eggs. 

On the base of my poor material as well as on the basis of the lite
rature there can be little said about the sex ratio. Nevertheless, according 
to niy material and to M a r k o v a's record 1938 the sex ratio seems to 
be 2: 1 in favour of females in 'this species, also. 

Regarding the intensity of infestation there can be added, that this 
flea was found on every fourth male of summer colony of the principal 
host V. murinus (of 20 examined). A total of 12 specimens of fleas were 
found on 28 V. murinus, which represents an average infestation 0.44 
per host specimen. M a r k o v a ( 1938) found in a hibernation period 
but one flea male on 24 specimens of young of E. nilssoni, 6 fleas on 
84 specimens of adult bats, the average infestation being, therefore, 0.065. 
I off, 1956 found in July 4 specimens of this flea on 6 V. murinus 
examined - 0.66. 

On one of the examined specimens of the above-mentioned male
colony, there was found a female of I. obscurus together with a female 
of I. variabilis. S e b e k, 1961 found male and female of I. obscurus 
together with 2 males and 1 female of N. pentactena on 1 female of 
V. murinus (17. IV. 1958) . 

Summary 

The present paper is a first part of the monograph of the family 
Ischnopsyllidae of Czechoslovakia. This part contains the introductory 
chapters (review of literature, material, methods) and the sub genus 
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Ischnopsyllus West wood [in Czechoslovakia 6 species: I. oc,tactenus 
(Kolenati), I. variabilis [Wag _ner), I. simplex Rothschild, 
I. elongatus [ C u r t 1 s), I. intermedius [ R o t s c hi 1 d) and I. obscurus 
[Wag ne r) ). The synonymy, the description of adult stages, the de
scription of larvae [as far as they are known), the hosts, bionomics and 
notes on systematics are given in all species. 

Netopyfi blechy (Aphaniptera, Ischnopsylidae) Ceskoslovenska, 1. 

V prve casU monografickeho zpracovani eel. Ischnopsyllidae Cesko
slovenska je krom~ uvodnich kapitol [prehled literatury, material a me
todika) zpracovan podrod Ischnopsyllus West wood, obsahujici u nas 
6 druhii: I. octactenus [Kolenati), I. variabilis [Wagner), I. sim
plex Rot h s c h 11 d, I. intermedius (Rot h s child), I. elongatus 
[Curt is) a I. obscurus [Wag ne r). U kazdeho druhu je uvedena sy
nonymika, popis imag a pokud jsou znamy, 1 larev, hostitele, bionomie a 
poznamky k systematics. 

Acta faunistica entomologica Musei Nationalis Pragae, 9, Ng 76. 
Redaktor RNDr. Jii'1 Zahradnik, c. Se. - Vydava Narodni muzeum, Praha~ Vyslo 1. 6. 1963. 
Naklad 1100.- Vytiskl Knihtisk 1, n.p., Praha 1-Mala Strana, Karmelitska 6, pismem Public. 
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