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On Cave-Dwelling Sphaeroceridae 
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Abstraft — Local i ty data of nearly 600 Sphaerocerid specimens from vertical karst 
pits and caves in Hungary and the Federal Republic of Germany complete w i t h ecolo­
gical data, mainly i n tables are compiled. Data from Hungary are compared w i t h those 
from Germany ; furthermore, a comparison is made between the cave-dwelling Sphae­
rocerid fauna and the fauna of small mammal burrows. Val idi ty of the classification of 
the cave fauna elaborated by E. DTJDICH is proved for Sphaerocerid s. No troglobiont 
species was found, the bulk of the species belongs to the hemitroglophilous group. 
Morphological and physiological characteristics of the troglophilous Sphaerocerids are 
summarized. W i t h 2 figures, 3 tables and 1 diagram. 

Heretofore numerous data have been gathered on the cave-dwelling Sphaeroceridae 
( B E Z Z I 1907, 1911, 1914; SCHMITZ 1909, 1914; V O N R O E D E R 1891; L E R U T H 1931; W O L F 
1934-38 etc. ; valuable critical summary of a l l the data is i n DTJDA'S, 1938, book). Thus, i t 
was well-known that the family of Sphaeroceridae (together w i t h the Helomyzids) is the 
most important one among the low-numbered Acalyptratae families dwelling in caves. 
But earlier data are not entirely reliable owing to difficulties in the determination of spe­
cies, and, the data are rather scattered, too. 

Thus, i t was a pleasure to receive a material of 191 Sphaerocerid specimens, which 
were collected by D R . I . L O K S A in caves of Mt . Bükk and by D . B A J O M I i n vertical karst 
pits at Alsóhegy (NE Hungary). The collectors much enhanced the value of these materi­
als by the numerous valuable ecological data, which supplement the locali ty data. I t is 
our agréable duty to express sincere thanks to D R . I . L O K S A and to D . B A J O M I for their 
valuable data and for presenting these and other f ly materials to the Hungarian Natura l 
History Museum, Budapest. 

H . P L A C H T E R carried out extensive zoological researches in the caves of "Franken­
alb" in the Federal Republic of Germany ( = FRG), A part comprises 403 Sphaerocerid 
specimens collected i n 21 caves. Many ecological data were also obtained, and independent­
ly of collectings the average numbers of Sphaerocerids i n every meter from the entrance o f 
all the 21 caves were registered wi th naked eye in sunimer and in winter, furthermore, the 
average number of the Sphaerocerid specimens per cave was also established in the four 
biggest caves in each month over a period of one year. 

L . P A P P identified all the specimens i n the above materials and made the evaluation 
of the data w i t h especial regard to the life-habit of the Sphaerocerid species. 

The results are summarized in Tables 1-3. 
R e m a r k s — 1 : on pieces of rotten wood and under small stones; 2 : aphotic part of the 
cave, under stones (between stones very small pieces of rot ten wood); 3 : under stones, on 
lower side of pieces of wood, rather wet f loor; 4: under wood, under stones; 5 : under sto­
nes; 6: under a piece of wood, rather wet place; 7: on a dead mouse put into the cave 2 
months before ; 8 : same as 7, in the carcass very small Brachycera larvae, rather wet place ; 
9 : on lower side of a stone ; 10 : on a mouse carcass ; 11 : on the 30 t h of October 1974 dead 
mice were put into tho cave, on the 3rd of January they were taken out, The Brachyceran 
larvae were transferred into a small box and were cultured at 90-100% of relative humi­
d i ty and at 7.5 + 1.0 °C on cave 100 m . The larvae were fed w i t h parts of dead mice and 
w i t h powder of Urtica, The Brachyceran larvae preferred the meat (for detailed informa­
t ion see below); 12: on the wall, near the ground, on the ground much wood, scraps of 
paper, etc. ; 13 : at the bot tom of a pi t , ground covered w i t h stones, w i t h branches of wood ; 
14. tw i l igh t zone, at the wa l l ; 15: twi l igh t zone; 16: under a small stone, aphotic part of 
the cave, rather much wood and other remnants of organic material (leaves, etc.); 17: on 
lower side of a stone, l i t t l e pieces of wood scattered between the logs ; 18 : on branches of 
wood, rather wet place; 19: at excrement of aminals together w i t h Collembola. 

M R . H . P L A C H T E R collected Sphaerocerids in 15 other caves in the F R G . Data are as 
follows: Diebslochhöhle bei TJtzmannsbach (D 19), 11. V I I I . 73, 3 m from entrance: C. 
(Crumomyia) glabrifrons 1 $ ; 8 m : 0 . (Crumomyia) glaciális 1 çf ; 20 m : G. glaciális 1 çf ; 
28. I H . 75, 1-16 m : C. (Fungobia) nitida 2 çf, 4 9 , Limosina beguaerti 1 9 , L . crassimana 
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Table 1. Sphaerocerids in Hungarian caves 

L o c a l i t y I • Tempera tu re (°C) 
R e l . 

h u m i d i t y 
( % ) 

Col lec t ing me thod 

Limo­
sina 

clavi-
ventris 
STRÓBL 

Limosina 
rahovitzai 

BEZZI 

Leptocera 
caenosa 
ROND. 

M t . Bükk, 
leg. D R . I . L O K S A 
Kőlyuk I . , 

9. I V . 64 9.2 ( X : 9.4, V I : 10.0) 96 soil trap 
singled — 

Kőlyuk I I . 9. I V . 64 
8. X . 63 

9.2 ( X : 9.4, V I : 9.4) 96 3 soil traps 
2 soil traps — 

3c / , 4 $ 
3 C / , 3 9 — 

Kecskelyuk 10. I V . 64 9.8 84 soil traps 1 Y — — 

Felsőforrástöbri cave 16. I V . 64 4.8 (XT: 13.6, V I : 19.4) 93 soil t rap in 
the "d i la ta t ion" — — 

Csókásforrás cave 
1st place 

Csókásforrás cave 2nd 
place 

24. H l . 64 
8. X . 63 
24 . I I I . 64 
8. X . <;:{ 

4.8 ( X : 7.8, V I : 7.2) 

7.2 ( X : 8.6, V I : 8.6) 

94 

96 

soil 1 raps 
( 1 - 5 ) 

soil traps 
(6—14) 

— 

9rf, 2 9 
3c/ 
6 c/ , 2 9 
l c / 

— 

Alsóhegy (NE Hun­
gary) Baradla, 
Rókalyuk 

11. X I . 64 10.0 
singled (leg. Loksa) — " 'V — 

Baradla, Bio-lab (ír. 19. X I . 64 10 fc 1 \ 98—100 singled (Bajomi) — Uçf, 20 9 — 

Vár cave (Budapest) 6. X I . 64 — — singled (Bajomi) — l c / , 2 9 8c/ , 3 9 

* l i g h t : 4 l u x 



2 f, 1 Q , L . silvatica 2 Q . — Klufthöhle beim Schwingbogen bei Streitberg (C 323), 14. 
V l i l . 75, 1-5 m : G. ( Fungobia ) nitida 1 rf, 5-8 m : C. ( Fungobia ) nitida 1 -",3 9 » Limosina 
silvatica 1 Q, L . talparum 3 rf, 2 9 - — Untere Kesselleitenhöhle bei Möchs (D ölb), 3. 
V I I I . 75: C. (Crumomyia) glabrifrons 1 9 , C. (Fungobia) nitida 1 -" ,2 9> Limosina silva­
tica 9 rf, 7 Q . — Buchnernöhle bei Kröttenhof (D 128), 3. V I I I . 75,1-13 m : Limosina sil­
vatica 1 çf, 4 9 • — Brunnsteinhöhle bei Streitberg ( C 10), 14. V I I I . 75 : Limosina penetralis 
1 9 ) L . (Leptocera) fontinalis 4 9 - — Nördl. Farbmühlhöhle bei Steinamwasser (A 82a), 
14. V I I I . 75: C. (Fungobia) nitida1 f, 1 0 , Limosina penetralis \ 9 , L . silvatica 2 çf , 1 9 -
— Schwarmbergloch bei Bärnhof (A 74), 14. V I I I . lb:C.( Fungobia) nitida 1 çf, 1 Q, Li­
mosina silvatica 1 çf, 1 Q . — Liehtengrabenhöhle bei Kinnenbrunn (A 24), 14. V I I I . 75, 
1-20 m:C.( Fungobia) nitida 9 çf, 4 Q, Limosina crassimana 4 çf, 19 Q, L . silvatica 5 3* , 
2 9 , Leptocera (Opacifrons) coxata 1 c * , 1 9 . — Höhle südl. Silberloch (H74), 20. V I I I . 
75: Limosina flaviceps 1 9 • — Moorloch bei Oberau ( I I 22), 20. V I I I . 75, 1-23 m : C. (Cru­
momyia) glabrifrons 1 çf, 1 Q,C. glaciális 1 0 > C. (Fungobia) nitida 4 çf, 3 9 , Limosina 
schmitzi 1 rf, 1 9 » L . silvatica 4 1 9 - —" Untere Höhle i m Höhlenknock bei Draisen­
dorf ( C 57), 23. V I I I . 75: Limosina silvatica 1 f, 2 Ç ; 11-30 m : L , silvatica 3 çf, 1 9 • —" 
Obere Höhle i m Höhlenknock bei Draisendorf (C 56), 23. V I I I , 75 : Limosina silvatica 1 çf ; 
(side-cave): L . silvatica 2 çf. — Grosse Weidmannsgeseeser Höhle (B 11), 23. V I I I . 75, 
1—20 m : C. ( Fungobia) nitida 1 çf, Limosina claviventris 1 çf, 2 9 , L . penetralis 1 çf, 1 9 • 
— Fleischböhle bei Plech (D 37), 23. V I I I . 75: C. (Fungobia) nitida 4 çf, 1 9> Limosina 
crassimana 19 çf, 14 0, L . silvatica 5 çf, 2 9 . — Fuchsloch bei Plech (D 161), 23. V I I I . 
75: C. (Fungobia) nitida 2 9> Limosina silvatica 1 çf, L . talparum 1 Ç . 

I n consideration of the extreme diff icult ies i n collecting flies i n caves and v e r t i ­
cal karst p i t s these materials are rather remarkable regarding the number of exem­
plars ( to ta l 5 9 4 specimens). The 1 9 species obtained f rom the collections represent 
about two- th i rds of the cave-dwelling Sphaerocerid fauna of the Palaearctic region, 
wh ich have been k n o w n u n t i l now (cf. W O L F 1 9 3 4 - 3 8 ) . Only three species were 
found i n the Hungar i an caves. This small number is understandable i f we consider 
t h a t these caves are generally deeper than the German ones, and the collections 
have been made i n the in ter ior of the caves on ly . However , the lack of the species 
Limosina bequaerti ( V I L L E N E U V E , 1917) is rather s t r i k ing (the on ly Hungar ian 
record of th is species i s : 1 rf, Com. Borsod, Kecske bar i . , 29 . V I I . 1925, leg. B O K O R ) . 
The species Limosina rakovitzai B E Z Z I , 1 9 1 1 , was found to be a dominant species. 
A n y w a y , except for the species f rom ver t ica l karst p i t s i n this paper, the specimens 
of the fo l lowing other Sphaerocerid species are i n the collection of the Hungar i an 
N a t u r a l H i s t o r y Museum f rom Hunga r i an caves (cf. P A P F 1973) : Copromyza (Fun­
gobia) fime.ta.ria ( M E I G E N , 1830) , C. (Fungobia) roseri ( R O N D A N I , 1 8 8 0 ) , L i m o s i n a 
appendiculata ( V I L L E N E U V E . 1918) , Limosina fungicola H A L I D A Y , 1836, Limosina 
manicata R I C H A R D S , 1927, Limosina parapusio D A H L , 1909 and Limosina penetra­
lis C O L L I N , 1925 (for the species Leptocera ciliata R O N D , and L . oldenbergi D U D A 
see D U D A 1918) . 

I n the ver t ica l kars t p i t s (gouffres) of the Alsóhegy ( N E Hunga ry ) twelve 
Sphaerocerid species were detected. A l l these species are — except for the t w o , 
p robab ly trogloxene species of Sphaerocera (curvipes L A T R E I L L E , 1802, p redomi ­
n a n t l y coprophagous, monilis H A L I D A Y , 1836, terricolous i n forests) — dwel l ing 
also i n caves. This fact also supports the opin ion t h a t we must consider the v e r t i ­
cal karst p i t s as ver t ica l caves; the l i g h t condit ions i n them are r emarkab ly diffe­
rent f rom those of the hor izonta l caves and t hey offer more var ied habi ta ts for 
l i v i n g organisms, and the number of trogloxene species is higher i n them t h a n i n 
the t rue caves, b u t the i r microcl imate is who l ly ident ica l w i t h the hor izonta l caves 
nearby. 

I n the caves f rom Germany 1 5 Sphaerocerid species have been found, among 
them eight are ident ica l w i t h the species in the Hunga r i an materials . The f i nd ing 



Table 2. Sphaerocerids in verticai karst pits (gouffres) near Alsóhegy (NE Hungary) 

L o c a l i t y 
M a x . depth 

( m ) Date C o l l e c t i n g m e t h o d and 
nearest l o c a t i o n 

Sphae-

curvi-
pes 

Iskola zs.** 15.5 
29. I V . 67— 
15. V H I . 67 
29. I V . 67 

3 soil traps at 
lowest point 
singled 

— 

Fenyves zs. 19.6 
I V . 67— 
12. V I I I . 67 

12. V I I I . 67 

Soil t rap at 10 m, 
wi th in funnel 
Funnel extraction from 
soil at lowest point 

Töltényes zs. 7.2 
big 
hollow 

I V . 67 (4 °C) 
15. V I I I . 67 

15. V I I I . 67 
15. V H I . 67 

15. V I I I . 67 

15. V I I I . 67 

soil traps near entrance 

soil traps, 2 m from entrance 
soil traps, 3 m from entrance 
soil traps, 4—5 m from entrance 
innermost part of small cave 
funnel extraction from soil, 
3 m from entrance 

— 

Róka zs. 27.0 
(0.5 m 2 ) 

I X . 69— 
4. I V . 70 
4. I V . 70 
4. I V . 70 

soil traps at the beginning 
of "storey" 
soil traps at 24 m 
soil traps at 27 m 

— 

Banán zs. 45.3 
5. I V . 67— 
15. V I I I . 67 

soil traps near 
lowest point 

Cickány zs. 18.0 I X . 69— 
I V . 70 

soil t rap at 
lowest point — 

K i f l i zs.* 25.0 9. V H I . 65 
3 soil traps at 
lowest point — 

Kilátó zs. 12.0 
19. IX. 70— 
2 0 . V I I I . 71 
19. I X . 70— 
22. IX. 71 

soil traps at a 
depth of 10 m 
soil t rap near 
entrance, 3 m 

— 

Favágó zs. 17.4 
19. I X . 70— 
23. V I I I . 71 

23. V I I I . 71 
19. I X . 70 
19. I X . 70 

soil t rap at a depth 
of 8—9 m 
soil t rap at a depth 
of 17 m 
singled near entrance 
singled at a depth of 8—9 m 

— 

j Éves zs. 5.0 18. X . 70 singled — 

* F o r de ta i led desc r ip t i n see B A J O M I (1968) 
* zs. = zsomboly , v e r t i c a l ka r s t p i t (or gouffre) 



(leg. D . B A J O M I ) 

rocera Copromyza Limosina 
rocera 

(Crumomyia) Lepto­
cera 

coxata monilis glabri 
frons 

glaci­
ális 

( Fungo­
bia) 

nitida 
clavivent-

ris 
crassi­
mana czizeki pal-

mata 
rakovi-

tzai 
silva­

tica 

Lepto­
cera 

coxata 

— — 
— 

— — 1$ — . — 

— — i 9 

le* 

— — — — — — 

— 1er — — l c / + L . sp. 39 19 

icT 

19 
IcT 

— — — — 1$ — — 

19 
IcT 

— — 

— — — — — 3o*,69 
19 

9c/, 49 

— — — — —. 

— — — — 

3o*,69 
19 

9c/, 49 — I d * — — 

I d * 

- — — — — — — 19 — — — 

— — — i ? — — — — — — 

— — 6^,109 

19 

— — — — — — 

— 

-
i ? 

— 

— 

39 

29 

29 

— 

— — 
19 

4c/, 69 
— 

- 1? — — — — — — — — 
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Table 3. Sphaerocerids from German caves. 

3/1 : Höhle i n Steinamwasser — 50 k m N E of Nürnberg; number in the Franconian cave 
register : A 56; total length of 550 m , passages nearly completely horizontal, no larger p i t s ; 
rather wet, in spring sometimes a large pond in the entrance region ; temparature in the 
interior: 8.3 °C. 

Copromyza Limosina 

D a t e 
Dis tance 

f r o m ent­
rance ( m ) 

gl
àb

ri
fr

on
s 

gl
ac

iá
li

s 

(P
.)

 
ni

ti
da

 

be
qu

ae
rt

i 

(•
la

vi
iiv

iit
ri

s 

•p
en

et
ra

ns
 

ra
ko

vi
lz

ai
 

si
lv

at
ic

a 

Le
p.

 
fo

nt
in

al
is

 

« 
Ä 
Ö 
S 
V 

30. X . 74 2—5 2 
3—7 — — — — 3 — — 1 

8 — — — — 3 2 
9—14 3 — — — — —. 3 

3. I . 75 2—8 — —- — 1 1 — — — 4 
8—20 — — — 2 1 4 — — — 5 

30 
40 
50 

í 
1 6 

7 
30 
40 
50 i — 1 

1 
8 2. I I I . 75 10 1 9 

20. V I . 75 I 10 
14. V I I I . 75 1—10 1 2 3 2 — 5 4 1 1 

14—19 — — 19 — 2 4 — 

3. I . 75 c 
u 

— — — — — 10 — 11 

3. I . 74— ] 
9. I V . 75 t — — — 3 — — 2 — 
14. V I . 75 u 

r 
— — 2 — — 5 — — 

10. V I I I . 75 e 
d 7 

3/2 : Schönsteinhöhle bei Streitberg — 40 k m X of Nürnberg ; 
C 9; about 600 m long, system w i t h many sid e-passages ; no 
so wet as former; 7.0 °C; entrance in a forest of Fagus 
silvatica 

Copro­ Limo­
myza sina 

Date 
Dis tance f r o m 

ent rance 
( m ) 

la
ci

al
is

 

~. 

5 
Q 

1. X I I . 74 18 - 1 12 
21. V. 75 " l — 1 
14. V I I I . 75 13—22 1 — 9 



3/3: Bauernhöhle bei Draisendorf — 50 k m N N E of Nürnberg; C55; about 50 m long, 
containing a small p i t of 7 m depth; moisture as in C 9. 

Copromy: a Limosina 

Date 
Dis tance f r o m 

entrance 
( m ) 

gl
ab

ri
fr

on
s 

ijl
uc

iid
is

 

ni
tid

a 

be
qu

ae
rt

i 

cr
a&

si
m

un
a 

si
lv

at
ic

a 

R
em

ar
ks

 

29. X I I . 74 11 3 13 
23. V I I I . 1975 1—.5 2 — 1 — 3 4 

6—20 1 3 
• 

1 5 

3/4 Hohberghöhle bei Sorg — 35 km N E of Nürnberg; D 195; 330 m long, narrow, hori­
zontal system; partially very dry; 6.8°C; in a forest of Fagus silvatica and ^4cer sp. 

Copromyza Limosina 

Date 
Dis tance f rom 

entrance 
(m) 

gl
ab

ri
fr

on
s 

gl
ac

iá
lis

 

ni
gr

a 

(F
.)

 n
it

id
a 

cr
as

si
m

an
a 

si
lc

ul
ic

a 

R
em

ar
k

s 

16. X I . 74 ]—7 1 
8—10 1 — — — — — 

10 —- -— — — — 1 14 
21. V . 75 I—11 — 6 1 — — — 
3. V I I I . 1975 1—13 1 — — 1 4 8 

14—40 1 1 — — — 7 

3/5 : Silberloch bei Neu-Essing ; — 100 k m SE of Nürnberg 11 2 ; 250 m long, w i t h big passa­
ges and deep pits ; part ial ly very wet, w i t h much clay ; 6.6 °C ; in a forest of Fagus silvatica 
and Ace)' sp. 

Copromyza Limosina 

Date 
Dis tance f rom 

entrance 
( m ) 

gl
ab

ri
fo

rn
.8

 

fl
'l
lr

in
ti

s 

(K
.) 

ni
tid

a 

be
qu

ae
rti

 

rm
nt

fim
n 

mi
 

si
lv

at
ic

a 

la
lp

ai
iu

n 

R
em

ar
ks

 

10. X I . 74 11 1 15 
14—16 : 

15 
1 1 

1 
— — — 

23 
30—35 

— I 
1 

— — —• 16 
17 

22. I . 75 1 1 — — 5 — — — 
25 — — 1 — — — IS 

16. I I I . 1975 1—20 — 6 — — — — — 
20. V I I I . 1975 1—20 — 2 1 6 1 7 1 

18—23 — — 2 — 1 — 



3/6: Christianengrotte bei Oberau— 110 k m SE of Nürnberg; 
H 24 ; to ta l length of 25 m, continuations possible ; rather warm ; 
entrance to S. 

Distance f r o m 
ent rance 

( m ) 

Limosina 

Date 
Distance f r o m 

ent rance 
( m ) 

bequ-
aerti 

flavi-
ceps 

silva­
tica 

Re­
m a r k s 

6. i n . 75 
20. V I I I . 75 

17 
10 

1 
1 1 

19 

of the ex t remely rare species of Limosina flaviceps Z E T T E R S T E D T , 1847 is ve ry inter­
esting and the dominan t role of Limosina bequaerti i n the in te r ior of the caves 
should be stressed. The caves of the " F r a n k e n a l b " are rather small . I n win te r the 
Sphaerocerids were found on ly i n the f ive biggest caves ( w i t h one except ion, see 
Table 3/1-6) , and there were on ly five species i n the collected mate r ia l (Limosina 
bequaerti, L . claviventrw, L . penetralis, L . rakovitzai and L . silvatica). I n summer 
the species of the f a m i l y were collected i n 15 add i t iona l caves, and w h a t is more, 
a l l the 15 species. B u t the t w o true t roglophi lous species (L. bequaerti and L . rako­
vitzai) l ive on ly i n seven caves ( in the biggest caves). A n y w a y , over the collected 
mater ia l , several thousand Sphaerocerid specimens were observed i n the German 
caves. P L A C H T E R ' S observations are depicted i n Figs. 1 a n d 2. Since i t is impossible 
to determine the Sphaerocerid specimens to species b y the naked eye, o n l y t w o 
groups were separated. The smaller specimens belong to the genus Limosina w i t h 
very few exceptions (F ig . 1A), while a l l the bigger specimens are Coprornyza species 
(F ig . I B ) . W i t h the a i d of the collected mate r ia l (Table 3/1-6) the peaks i n the 
figures can be in terpre ted . I n summer (August ) m a n y of the Limosina species can 
be found near the entrance of the caves (F ig . 1A, cf. D iag ram 1). I n the intermediate 

Fig . 1. Tha average number of the Sphaerocerid specimens per cave counted in every meter 
from the entrance in 21 caves. A = Limosina species, B = Coprornyza species. 



zone (about 10 m f rom the entrance) there are specimens of L . silvatica, L . penetralis 
a n d L . claviventris and possibly some of the specimens of the t w o t roglophi lous 
species, wh ich l ive i n the aphotic inner parts (max. a t 18 m ) . I n summer m a n y 
specimens of C. (Fungobia) nitida a n d some specimens of the three C. (Crumomyia) 
species l ive near the entrance. The second peak (about 10 m) indicates the speci­
mens of C. glabrifrons and C. glaciális, w i t h the la t ter g iv ing the last peak (20 m) 
(F ig . I B ) . I n win te r (Dec.—Febr.) there are almost no Copromyza specimens i n 
the caves. On ly those hemit roglophi lous species of the genus Limosina, wh ich t end 
to be t roglophi lous (L. silvatica, L . penetralis, L . claviventris) can be found i n the 
caves a t 10-20 m f rom the entrance i n winter . I n tha t season the t rue t roglophi lous 
species l ive and breed f rom 40-50 m f rom the entrance (F ig . 1A) . Thus , the real 
d i s t r i b u t i o n of the species is en t i re ly different f r o m the one, w h i c h we m a y except 
b y the superficial glance: the Sphaerocerid species generally do no t take cover i n 
the frost-free caves i n winter , b u t con t ra r i ly , the species i n the forests, wh ich are 
psychropilous, scotophilous and w h i c h l ike h igh h u m i d i t y , l ive i n the caves tempo­
r a r i l y i n summer. These species are found near the entrance, where t hey can f i n d 
free space and favourable ecological condit ions sometimes even for the breeding of 
the i r larvae (cf. F i g . 2). So the Sphaerocerids m a y be so frequent near the entrance 
i n summer t h a t we can f i n d some thousand specimens i n one place (300-800 spec./ 
m 2 ) . T h e y are l i v i n g at 1-20 m f r o m entrance under stones, among a n d under tree-
leaves, wh ich the w i n d whi r l s i n to the caves. I n the in ter ior of the caves the Sphae­
rocerids l ive du r ing the whole year, b u t t hey are on ly the t rue t roglophi lous species. 
These l a t t e r can be found m a i n l y isolated, b u t i n some places the i r abundance m a y 
reach the value of 20-50 spec im. /m 2 . I n every place where t hey were collected 
some kinds of dead organic ma te r i a l were found (ma in ly r o t t e n wood, sometimes 
cadavers of dead animals) . 51 dead mice were placed i n to the caves as decoys, and 
Brachyceran f l y larvae were detected i n most of t hem some t w o months later. 

Fig . 2. Average number of the Sphaerocerid specimens in the four biggest caves ( C 9, A 
56. D 195, H 2) during one year (Nov. 1974—Oct. 1975, Germany); white columns = 

= Limosina species, black columns = Coprornyza species. 



A m o n g t h e m there were also H e l o m y z i d larvae, thus i t was impossible to count 
the exact number of the Sphaerocerid larvae, p robab ly i t was several hundred 
specimens per decoy mouse. Some of the Sphaerocerid larvae were taken f rom the 
decoys i n to small plastic boxes and t hey were cu l tured (see Table 3 / 1 ) . The data 
of the ontogenesis of the t roglophi lous Limosina species can be summarized as fo l ­
lows: The copulat ion of the imagos is very short. The couples were never found i n 
prae-copula. The eggs were placed i n groups of 3 - 1 0 bu t w i t h some distance between 
each egg. The egg number per female is 5 0 - 6 0 . The ha tch ing of the larvae takes 
2 -3 weeks at 7.5 + 1.0 °C. The larvae are found w i t h i n the tissues, where they con­
centrate a t the lower side and between the muscle particles and the loam floor. 
The larvae start to wander i n the cul ture boxes about a week before pupa t ion . 
The pupae are found at the surface of the loam and in the loam fissures. The dura t ion 
of the whole ontogenesis f rom egg to imago is 7 0 - 9 0 days (but p robab ly the larvae 
were not cu l tured i n the o p t i m u m condit ions) . 

I t is obvious tha t the t roglophi lous or t roglobiont species are not too special­
ized as regards the substrate of breeding. The larvae of the same Sphaerocerid spe­
cies consume dead animals, who l ly ro t ten wood and the mycel ia of fungi (cf. rea­
r ing data of H A C K M A N 1903. referring to Limosina species l i v i n g also i n caves). 

The l ife length of the imagos of the t rue t roglophi lous species was also deter­
mined (at 7.5 + 1.0 °C, 9 0 - 1 0 0 ° O re l . h u m i d i t y ) , y i e ld ing an average of 38 days. 
The m a x i m u m length of life of L . rakovitzai is 62 days. The t rue t roglophi lous Limo­
sina species are rarely seen deeper t h a n 5 0 m f rom entrance bu t since the mice-
decoys were placed at such a dep th and were f i l led w i t h larvae, i t is obvious t ha t 
they l ive also there, a l though they are rare i n the innermost parts . Whi l e collect­
ing Sphaerocerid imagos i t was found tha t the species i n the caves never f l y (like 
many of the coprophagous species). Though they t r y t o escape b y runn ing away 
or by j u m p s of 5 - 1 0 c m . This way of changing place is very s imilar to tha t of the 
Phor id species. 

I n the entrance region of the caves the Sphaerocerids l ive together w i t h a great 
number of other animals . The spiders ( 2 1 species were found i n 23 caves) are pos­
sible predators of Sphaerocerids. I n summer dead Sphaerocerids were often found 
i n the nets of spider Meta menardi L A T R . (twice i n nets of Nesticus edlidanus C L E R C K 

and once on nets of Meta merianae S C O P . ) . The other predators ma}^ be: Tegenaria 
silvestris L . K O C H and L i n y p h i i d species. I n the in te r io r of the caves on ly the L i n y -
p h i i d species are regarded to be possible predators (the commonest being Lepthi/-
phantes pallid us B L A C K W . ) . The eggs and young larvae are a t tacked b y the Para-
sit idae acari and b y some S t a p h y l i n i d species. S t i l l we do no t consider the preda­
tors i n the caves to be i m p o r t a n t l i m i t i n g factors of the propagat ion of Sphaero­
ceridae. The assumption does not seem impossible, a l though i t was made on the 
basis of on ly insufficient data, tha t the abundance of the t rue t roglophi lous species 
i n the in te r io r parts of the caves depends almost exclusively on the q u a n t i t y of 
the available dead organic mat te r ( t ransported by cave water, sometimes also b y 
w i n d ) . Thus, the pe r iod ic i ty of the incoming organic mat ters can s t rongly — a l ­
though secondarily — influence the aper iodic i ty i n the propagat ion of these species. 

As a general eva lua t ion of the data , i t seems ve ry ins t ruc t ive and though t -
p rovok ing to compare the data obtained f rom the above materials w i t h the Sphae­
rocerid fauna of small m a m m a l burrows and nests, the ecological condit ions of 
which are qui te s imilar t o those of the caves and ver t ica l karst p i t s . The Sphaero­
cerid fauna of the caves are poorer (cf. F A L C O Z 1915, H E S E L H A U S 1913, H A C K M A N 

1963, 1967, etc.), and in the caves the species, which do no t l ive in small m a m m a l 



burrows, are scarcely found (the possible exceptions are the ex t remely rare and 
thus ra ther mysterious species of Speomyia absoloni B E Z Z I , 1 9 1 4 and Paraspeomyia, 
hungarica D U D A , 1938) ; the species of Limosina czizeki and L . penetralis, wh ich 
were found i n the above materials , p robab ly also l ive there judg ing b y the basis 
of the i r l i fe-habi t , a l though t hey have not been collected i n small m a m m a l burrows 
u n t i l now. The fauna of the small m a m m a l runs and nests is richer, wh ich is easy 
to unders tand because the smal l m a m m a l burrows have also special characteristic 
species, besides some elements of the terricolous fauna can be found there, too 
(see H A C K M A N 1903, 1967) . I t is sure tha t the s tudy of the cave-dwell ing Sphaero­
cerids w i l l be fundamenta l ly helped b y the increasing knowledge of the l i fe-habit 
of Sphaerocerids of small m a m m a l burrows and vice versa. 

A m o n g the numerous diverse classifications of the cavernicolous fauna, the 
classification given b y D U D I C H (1932) seems the best a n d i t is v a l i d even today . 
The s tudy of the materials i n the present paper suppor ted the quadr ipa r t i t e 
classification proposed b y D U D I C H en te r i ly . I t is established tha t there are no t rog -
lobiont species i n our mater ials (there are no such species even i n the whole Palae-
arct ic region w i t h the possible except ion of the t w o species of Speomyia a n d 
Paraspeomyia). Only t w o t roglophi lous species have been found (L. bequaerti, L . 
rakovitzai.) These la t ter species have some of the characteristics of the t rog lobiont 
species (see below), they p a r t i a l l y accomodate to the ecological condit ions of the 
caves, t hey regular ly breed i n them, but bo th of t hem l ive also i n smal l m a m m a l 
burrows. There are rather few trogloxenic species i n the materials, too ( two species 
of Sphaerocera, and perhaps C. nigra, wh ich was considered to be a p redominan t ly 
coprophagous species, m a y be regarded as trogloxenic one). The b u l k of the species 
belongs to the hemitroglophi lous group. These species d i d not accomodate to 
the ecological conditions of the caves, they live i n the caves near or closely near 
the entrance owing to the causes examined above. As the d i s t r i b u t i o n of the 
separate species in the caves (distance f rom entrance) is a good index of the 
accomodation to the ecological condit ions of the caves, data of the collected spec­
imens concerning these relations were summarized i n D iag ram 1. The diagram 
illustrates the statements above, but i t is to be remarked tha t the species L . cla­
viventris S T R Ó B L , 1909, wh ich is rather common i n smal l m a m m a l burrows, and 
which is found also i n the lower layers of wet forest l i t t e r , p robab ly because i t is a 

Diagram 1. Distr ibution of Sphaerocerid species in caves 

A p h o t i c i n t e r i o r p a r t 
Species Near entrance I n t e r m e d i a t e pa r t s w i t h cons tan t h u m i d i ­

t y and t empe ra tu r e 

C. (Crumomyia ) nigra 
C. (Fungobia) nitida 
Limosina crassimana 
Limosina talparum 
Leptocera fontinalis 
L . (Opacifrons) cox. 
C. glabrifrons 
C. glaciális 
Limosina penetralis 
Limosina silvatica 
L . claviventris 
Limosina bequaerti 
Limosina rakovitzai 



psychrophilous and hygrophi lous species, occurs i n the parts of the caves near 
the entrance very rarely, and, a l though i t is not regarded here as a t rue t roglo­
philous species, i t represents some intermediate pos i t ion between the groups of 
t roglophi lous and hemit roglophi lous species. 

As we can f ind macrocavernicolous, microcavernicolous and terricolous spe­
cies alike i n the f a m i l y Sphaeroceridae — even i n the same species groups — the 
fur ther s tudy of the l i fehabits of the species w i l l support also the development of a 
mode l : how the f ly species can become t rue t rog lob ion t species. 

F ina l l y , i t seems useful t o summarize the m a i n characteristics of the t rog ­
lophilous Sphaerocerid species for the fur ther s tudy of the cave-dwell ing flies. 
These are : a) ext remely heterogenous breeding substrates of the larvae (récupér­
ants) ; b) reduct ion i n eyes owing t o the accomodat ion to aphotic caves; c) t hey 
never f l y . t ha t is w h y the w i n g m o v i n g muscles are reduced and thus the volume of 
the i r t ho rax became smaller, this can result i n the reduct ion of the w i n g du r ing 
the phylogenesis of the species (a s t rongly reduced winged specimen of Limosina 
bequaerti was found i n the present mater ia l for f irst t i m e for th is species) ; d) they 
are psychrophilous thus the i r ontogenesis is rather long ; e) i n the condit ions of the 
caves they have no pe r iod ic i ty i n the i r propagat ion ; f ) t hey are stenohygrous b u t 
t hey are n o t necessarily stenothermous ; g) t hey have almost so s t rong negative 
p h o t o t a x y as the t rog lob ion t organisms (cont ra r i ly t o the Coprornyza species i n the 
present materials) . 
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