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A b s t r a c t .  All previously known Bulgarian slugs from the Arionidae, Milacidae, Limacidae 
and Agriolimacidae families have been discussed in this paper. It is based on many years of 
individual field research, examination of all accessible private and museum collections as 
well as on critical analysis of the published data. The taxa from families to species are sup
plied with synonym y, descriptions of external morphology, anatomy, bionomics, distribution  
and all records from Bulgaria. It also includes the original key to all species. The illustrative 
material comprises 118 drawings, including 116 made by the author, and maps of localities 
on UTM grid.

The occurrence of 37 slug species was ascertained, including 1 species (Tandonia pirin ia- 
na) which is quite new for scientists. The occurrence of other 4 species known from publications 
could not bo established.

Basing on the variety of slug fauna two zoogeographical limits were indicated. One 
separating the Stara Pianina Mountains from south-western massifs (Pirin, Rila, Rodopi, 
Vitosha. Mountains), the other running across the range of Stara Pianina in the^area of Shipka 
pass.

INTRODUCTION

Like other Balkan countries, Bulgaria is an area of Palearctic especially interesting 
in respect to malacofauna. So far little investigation has been carried out on molluscs of 
that country and very few papers on slugs (mostly contributions) were published. The papers 
by B a b o r  (1898) and J u r in i ć  (1906) are the oldest ones. Both authors wrongly identified  
many Bulgarian slugs as Western or Central European species. W o h l b e r e d t  (1911) only 
repeated the data given by these authors. Valuable information was brought out by J. W ag
n e r  (1931b, 1934a, 1934b).
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Since the 1960’s there has been a certain revival of interest in these slugs and a series 
of contributory notes has been published. These are papers b y  G r o s s u  and L u p u , H u d e c , 
U r b a ń s k i  and W i k t o r , and W ik t o r  (see bibliography). Some of them include the descri
ptions of new species. More extensive are papers by U r b a ń s k i  and W ik t o r  (1968), O s a x o v a  
(1964, 1968, 1970, 1972) and finally, the book by D a m j a n o v  and L i k h a r e v  (1975) is the most 
complete study of the Bulgarian terrestial snails. The book contains a survey of available 
information and the authors’ own research. In spite of this fact the knowledge of Bulgarian 
slugs is still rather fragmentary.

The present paper is based on specimens collected by the author in Bulgaria in 1964, 
1967, 1969 and 1976, and on specimens received from J. U r b a ń s k i , and also the Institute 
of Zoology, Polish Academy of Sciences in Warsaw and the Hungarian Natural History 
Museum in Budapest.

I sincerely thank the staff of the Zoological Institute, Bulgarian Academy of Sciences, 
in Sofia and especially Mr. D. T o t e v , for the help during my field studies. I am also grateful 
to the following persons who collected slugs for me: Mr. V. B e s k o v  (Sofia), Dr. L. B o r o w ie c  
(Wroclaw), Mr. L. P i n t e r  (Budapest), Professor A. R i e d e l  (Warsaw), Mrs. A. S z ig e t h y  
(Budapest), Dr. W. S t a r ę g a  (Warsaw), M. Sc. D. T a r n a w s k i  (Wroclaw), Professor J. U r b a ń s k i  
(Poznań), Mr. A. V a r g a  (Gydngyos, Hungary), Dr. A. W a r c iia ł o w s k i  and my wife, M. Sc. 
J. W i k t o r  (Wroclaw).

The author wishes to express his thanks to M. Sc. G. H e r b a  for her English translation, 
to Professor W. P u ł a w s k i  for his numerous substantial critical remarks and for his adjust
ment of the scientific accuracy of the English text; also, to M. Sc. B. P o k r y s z k o  for her help 
in proofreading and preparation of the text for printing.

In lists of material examined below, the localities not followed by a collector’s name 
are those in which specimens were collected by me or my wife (who helped me in 1967, 1969 
and 1976). Institutions in which the material is deposited are referred to in the text by the 
following abbreviations:

Map 1. Lettering of squares in UTM grid of Bulgaria
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B A N : Zoological Institute of Bulgarian Academy of Sciences in Sofia,
IINHM: Hungarian Natural History Museum in Budapest,
IZ W : Institute of Zoology, Polish Academy of Sciences in Warsaw,
M N H : Museum of Natural History, Wroclaw University in Wroclaw.

N otice

To define the letter symbols of squares on maps with UTM grid, use map 1.
If not otherwise marked, the scale in all figures denotes 1 mm.

SYSTEMATIC BANK OF SLUGS

This group includes pulmonary terrestial snails in which the shell is redu
ced in size and hidden inside the mantle. The reduction of shell took place
parallelly in various systematic groups, therefore the term  “slugs” refers to mor
phology and ecology bu t slugs are not a monopliyletic taxon.

A shell is a generalized organ in molluscs, so its lack is a derived feature. 
I t  protects the body against losing water, mechanical and chemical injuries, 
insolation and natural enemies. A part from this, constituting the only hard 
p art within the soft body of these animals, the shell fulfills very im portant 
skeleton functions, i.e. supports the muscles. The diminution and reduction 
of shell gradually devoids the slug of its external protection; b u t even the 
smallest shell functions as a kind of skeleton. Due to the naked, elastic body 
slugs can occupy an ecological niche in biocenosis inaccessible for shell-bearing 
snails. The reduction of a heavy, stiff shell enables them  better movement abi
lities. The body shape changes, elongates, becomes elastic, making possible 
quick movements and also squeezing through small holes. However, the danger 
of losing w ater increases. The slugs react to it by staying in narrow crevices 
with high humidity. They are active when the air gets moist. Thus they are 
night animals bu t they are also active during rainy and foggy periods. While 
the shell-bearing snails are rather passive when protecting themselves from 
dry w eather or enemies (withdrawing inside the shell), the slugs escape to 
safe places. Most often they cover long distances between their feeding ground 
and hiding-place. In  this respect they are different from m any shell-bearing 
snails which stay in the feeding ground for a long time (sometimes even for the 
whole warm period) closing the shell entrance during the dry weather.

In  his excellent book on molluscs S o le m  (1974) comes to the conclusion 
th a t two factors were responsible for the emerging of such ecological form as 
slugs — high hum idity and lack of calcium. He also notices th a t the world’s 
mountain regions, with a lot of rain and volcanic rocks containing little calcium, 
abound with slugs. The limited availability of calcium reduces the shell but 
the moist environment keeps these animals alive. The author obviously simpli
fies the problem. Were it so, damp, rainy and short of calcium tropical forests 
would also have a lot of slugs and th a t is not true. The abundance and diversity 
of high mountain molluscs is probably the result of ecological variety. Finally,
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the reduction of shell has a different meaning for carnivorous and phytophagous 
species. In  the carnivorous forms the lack of a shell facilitates the deglutition 
of prey, while in phytophagous ones it enables them  to move to feeding grounds 
or hiding places. In  both cases the reduction of shell is advantageous and ob
viously the natural selection favoured it in suitable environments.

Mucus is more im portant for slugs than for the shell-bearers, for both 
locomotion and protection. I t  enables to keep the body clean, protects it from 
certain natural enemies bu t first of all it constantly keeps the body moist. Slugs 
living in dry habitats have very dense, thread-forming mucus (Milacidae). 
These animals are not very active but they can survive long dry periods, surro
unded with a kind of coat of half coagulated mucus. Slugs have also a striking 
ability to absorb water from the atmosphere and to survive water losses. Some 
.species can loose up to 60% of their body weight by evaporation and take the 
water up absorbing it fast through the integument.

The distinction of slugs as a separate ecological group has also a practical 
reason. Due to their mobility they often become agricultural and horticultural 
pests. They can be met where no other snails occur.

Slug control usually involves the same methods for all their species disre
garding their systematic position.

Bulgarian slugs belong to four families. Their development from three 
different ancestral stocks is a striking example of evolutionary parallelism. 
In  all four cases the way of reducing the shell is similar. I t  results in the em er
gence of similar morphological forms and ecological adaptations. The three 
development lines resulted in the superfamilies Arionoidea, Limacoidea and 
in Zonitoidea ( L ik h a r e v  and W i k t o r  1979, 1980; W i k t o r  and L i k h a r e v  
1980).

SYSTEMATIC’CHECK-LIST OF THE SLUGS OF BULGARIA1 

Superfamily: Arionoidea G r a y , 1840

Fam ily: Arionidae G r a y ,  1840   81
Subfamily: Arioninae G r a y ,  1840 ...............................................................  82

Genus: Arion  F e r u s s a c ,  1 8 1 9 .................................................................... 82
Subgenus: Arion  s. s tr .................................................................................  83

1. Arion (Arion) hisitanicus M a b i l l e ,  1868   83
Subgenus: Mesarion H e s s e ,  1926   85

2. Arion  (Mesarion) subfuscus ( D r a p a r n a u d ,  1805) .................................. 86
Subgenus: Carinarion H e s s e ,  1926 ...........................................................  89

3. Arion  (Carinarion) silvaticus L o h m a n d e r ,  1937   90
Subgenus: Kobeltia S e i b e r t ,  1873 ...........................................................  92

4. Arion (Kobeltia) hortensis F e r u s s a c ,  1 8 1 9 ............................................... 93

1 Doubtful species unnumbered.
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Superfamily: Zonitoidea MÓRCH, 1864

Family: Milacidae E ll is ,  1926   95
Genus: Milax Gray, 1855   96

5. Milax parvulus W iktor, 1968 ....................................................................  97
6. Milax verrucosus W iktor, 1969   99

Genus: Tandonia Lessona et P o llo n era , 1882 .................................. 101
7. Tandonia busceri (W agner, 1 9 3 1 ) ................................................................ 102
8. Tandonia serbica (W agner, 1 9 3 1 ) ................................................................105
9. Tandonia budapestensis (Hazay, 1881)  109

10. Tandonia piriniana n. sp..................................................................................... I l l
11. Tandonia cristata (K aleniczenko, 1 8 5 1 ) ....................................................115
12. Tandonia pinteri (W iktor, 1975)   118
— Tandonia sowerbii (Ferussac, 1 8 2 3 ) .......................................................  120
— Tandonia rustica (M ille t, 1 8 4 3 ) ...............................................................  120
13. Tandonia totevi (W iktor, 1 9 7 5 ) ...............................................................  122

Superfamily: Limacoidea R afinesque, 1815

Family: Limacidae R afinesque, 1 8 1 5 ................................................................ 123
Subfamily: Limacinae R afinesque, 1 8 1 5 ................................................... 123

Genus: Limax Linnaeus, 1758   125
Subgenus: Limax s. str..................................................................................... 125

14. Limax {Limax) maximus Linnaeus, 1758 ..............................................  126
15. *? Limax {Limax) subalpinus Lessona, 1880 ..........................................  129
16. Limax {Limax) cinerconiger W olf, 1803   131
17. Limax {Limax) punctulatus S o r d e lli, 1870 ........................................ 135
18. Limax {Limax) macedonicus H esse, 1928 ............................................  139
19. Limax {Limax) conemenosi B o ettg er , 1882   142

Subgenus: Limacus Lehmann, 1864 .......................................................  144
20. Limax {Limacus) flavus Linnaeus, 1755   144
21. Limax {Limacus) maculatus (K aleniczenko, 1851)  147

Genus: Lebmannia Heynamann, 1862 ................................................... 149
22. Lelimannia nyctelia (Bourguignat, 1 8 6 1 ) ....................................................150
23. Lebmannia brunneri (W agner, 1 9 3 1 ) ............................................................153
24. Lebmannia horezia Grossu et Lupu, 1962   157
25. Lebmannia sarmizegetusae Grossu, 1970   159
— Lebmannia sp...........................................................................................................160

Genus: Malacolimax Malm, 1868   160
— Malacolimax tenellus (M uller, 1 7 7 4 ) .......................................................  160
Family: Agriolimacidae W agner, 1935 ...........................................................  161

Genus: Deroceras R afinesque, 1820 .......................................................  162
Subgenus: Deroceras s. str................................................................................163
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26. Deroceras {Deroceras) laeve ( M u l l e r ,  1 7 7 4 ) .......................................... 163
27. Deroceras (Deroceras) sturanyi (S im r o t h ,  1894)   166
28. Deroceras {Deroceras) panor mitanum  ( L e s s o n a  et P o l l o n e r a ,  1882) 169

Subgenus: Agriolimax M o r c h ,  1865 ...................................................... 172
29. Deroceras (Agriolimax) turcicum ( S im r o th ,  1 8 9 4 ).................................  172
30. Deroceras {Agriolimax) reticulatum ( M u l l e r ,  1 7 7 4 ) ............................. 175
31. Deroceras (Agriolimax) thersites ( S im r o t h ,  1 8 8 6 ) .................................  178
32. Deroceras {Agriolimax) agreste ( L in n a e u s ,  1 7 5 8 ) .................................. 180
— Deroceras {Agriolimax) agreste transcaucasicum (Simroth, 3 901) sensu

H u d e c  et Y a ś a t k o  (1971)................................................................................. 182
33. Deroceras {Agriolimax) cf. pageti G -ro ssu , 3 972 ..................................  183

Subgenus: Plathystimulus W i k t o r ,  1973 ..................................  184
34. Deroceras {Plathystimulus) cf. zilchi G r o s s u ,  1969 .............................  184
35. Deroceras {Plathystimulus) bulgaricum G r o s s u ,  3969   185

Subgenus: Liolytopelte S im r o th ,  1 9 0 1 ........................................................186
36. Deroceras {Liolytopelte) hureschi ( W a g n e r ,  3 9 3 4 ) ..................................  187

Genus: Krynichillus K a l e n i c z e n k o ,  3851............. ..................................  190
37. Krynichillus urbanshii ( W ik t o r ,  1 9 7 1 ) .......................................................190

KEY TO BULGARIAN SLUGS

(dimensions in brackets refer to preserved individuals)

1. Body broadly rounded apically. Sole w ithout longitudinal grooves. Pneu- 
mostome in anterior p art of mantle.
.................................................................................................A rion idae  . . .  2.

—. Body apex acutely angulate. Sole divided into three zones by two longi
tudinal grooves. Pneumostome in posterior p art of m a n t l e .....................5.

2. Adults ±  100 (70) mm long, stout. Skin with large, prominent tubercles. 
Lateral bands only in juveniles. Oviductus with large ligula inside. 
........................................................................................ A rion lusitanius  (p. 83).

—. Adults to 70 (45) mm long, body elongated. Skin with small, rounded tuber
cles. Lateral bands almost always present. No ligula......................................3.

3. Spermatheca oval, elongate, narrow a t top. Back with hardly visible keel. 
Slime always hyaline.
........................................................................................ Avion silva ticu s  (p. 90).

—. Spermatheca spherical. Back slightly rounded with no trace of keel. Slime 
usually yellow or orange bu t occasionally h y a l in e ......................................... 4.

4. Sole brown-orange. Lateral bands with ill-defined lower margins, dark 
pigment diffused onto lower parts of sides. Swollen part of oviductus and 
epiphallus subequal in length.
....................................................................................A rion  liortensis  (p. 93).

—. Sole cream-coloured. Lateral bands well-defined from beneath (sometimes 
absent). Swollen part of oviductus shorter than  epiphallus. 
....................................................................................A rion subfnscus  (p. 86).
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5. Keel high, usually attaining mantle hindmargin (except Tandonia totevi). 
Mantle with horseslioe-shaped groove. Sole transverse grooves forming 
V-like pattern, both on median and lateral zones. Slime dense. Epiphallus 
present. Female parts of genitalia or atrium  with accessory glands. 
..................................................................................................M ilacidae  . . .  6.

—. Keel low, not attaining mantle hindmargin. Mantle w ithout horseslioe- 
-shaped groove. Sole transverse grooves on lateral zones a t right angle to 
body axis. Slime thin. Epiphallus and accessory glands in female parts of 
genitalia and on atrium  a b s e n t .........................................................................16.

6. Body wormlike, elogated, white or cream-coloured, back sometimes bluish 
ash-grey. Mantle distinctly papillate. Epiphallus, penis and vas deferens 
forming one, not differentiated duct.
........................................................................................M ilax verrucosus  (p. 99).

—. Body stouter, not wormlike, uniformly coloured or spotted. Mantle with 
inconspicuous tubercles. Yas deferens thinner than  penis or epiphallus; 
these organs well delimited from one another and c o i le d .............................. 7.

7. Atrium barrel-shaped, with long stim ulator inside. Accessory glands for
ming a single glomus and opening into atrium  at its side.
 M ilax parvu lu s  (p. 97).

—. Atrium narrow, without stim ulator M ilax parvu lus. Accessory glands sur
rounding oviduct us and opening into v a g i n a ...............................................8.

8. Body length a t least (75) mm. Keel not attaining mantle. Penis coil-shaped. 
Body with blackish pattern  on olive-green background. 
...................................................................................Tandonia to tev i (p. 122).

—. Body length less than 75 mm. Keel attaining mantle. Penis different . . . 
.........................................................................................................................................9.

9. Back black or nearly s o ............................................................................ 10.
—. Back chocolate brown or even lighter, often with small dark spots . . .

 11.
10. Back almost uniformly blackish-green. (Skin grooves darker in preserved 

individuals). Mantle without lateral bands. Yas deferens turning gradually 
into long epiphallus with small appendix in-between (Fig. 29). Body length 
up to (20) mm.
.................................................................................. Tandonia p irin iana  (p. 111).

—. Back black or nearly so. Mantle with irregularly delimited lateral bands. 
Epiphallus conical, very short. Yas deferens w ithout appendix. Length 
(30-35) mm.
.......................................................................................... Tandonia p in te r i (p. 118).

11. Body ash-grey greenish or ash-grey yellow with darker skin grooves, with 
no spots or lateral bands on mantle. Epiphallus claviform, shorter than 
to as long as penis.
................................................................................... Tandonia cr is ta ta  (p. 115).

—. Body of varying colour, with chocolate brown or blackish spots, lateral 
bands on mantle. Epiphallus of different shapes, longer than  pen is. . . 
  12.

12. Body white-cream with numerous distinct, almost black spots. Epiphallus 
3-4 times length of penis. Sper mat heca tapered a t its end. 
......................................................................................Tandonia ru stica  (p. 120).
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—. Body brown, pink-brown or ash-grey pink with blackish pattern  composed 
of spots of various s i z e ....................................................................................13.

13. Dark spots on body and lateral bands of mantle ill-defined, unsharply 
delimited. Vas deferens opening into penis asymmetrically (Fig. 24). Sper- 
matheca elongated, cylindric or oval ..............................................................14.

—. Dark spots of body and lateral bands of mantle with sharply defined m ar
gins. Vas deferens opening into penis symmetrically (Fig. 18). Spermatheca 
spherical or nearly so ........................................................................................15.

14. Body ±  stout. Back triangular in cross section. Keel distinctly separated, 
lamellate. Spermatheca with cylindric sac.
..................................................................................... Tandonia so iverb ii (p. 120).

—. Body narrow elongated. Back evenly rounded. Keel poorly arched. Sper
matheca sac longitudinally oval.
...................................................................... Tandonia budapesiensis  (p. 109).

15. Epiphallus thin, coiled 5-6 times, longer than  penis. Penis ±  spherical 
anteriorly. Betractor penis very thin. Posterior part of body without round 
black spots.
..................................................................................Tandonia kusceri (p. 102).

—. Epiphallus thick, short, not coiled. Penis strongly swollen, extended and 
oval anteriorly. Betractor penis broad. Posterior p art of body with irre
gularly distributed large black spots, similar to drawing ink marks. 
..................................................................................Tandonia set'bica (p. 105).

16. Intestinum  forming 3 loops. Sole with transverse grooves in central longi
tudinal zone. Mantle usually less than  f of body length. 
..................................................................................... L im acidae  . . . .  17.

—. Intestinum  forming 2 loops. Central, longitudinal p art of sole with V-like 
grooves bent a t an angle. Mantle more than  or equal to \ of body length 
................................................................................. A grio lim acidae  . . . .  29

17. Intestinum  without c o e c u m ...........................................................................18
—. Third intestinal loop with long c o e c u m ........................................................ 24
18. Penis short, oval. Body yellow (cream-coloured in preserved specimens)

Skin thin. Length up to  50 (35) mm.
.............................................................................. M alacolim ax tenellus  (p. 160)

—. Penis long, tubular. Body of different colour. Skin thick. Body length 
usually more ........................................................................................................ 19

19. Vas deferens opening into apical part of penis (Figs. 48, 5 8 ) .................
  20

—. Yas deferens opening into penis laterally, apical p art of penis forming a coe
cum (Figs. 59, 6 3 ) .................................................................................. ......  23

20. Penis ±  half of body length. Mantle spotted.................................................21
—. Penis a t least twice body length. Mantle usually uniform in colour, some

times s p o t t e d ....................................................................................................... 22
21. Body olive-green with dark pattern. Mantle with large spots. Sole in adults 

with dark, longitudinal, lateral bands.
.......................................................................................L im ax subalpinus  (p. 129).
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—. Body differently coloured, usually with black or dark blue pattern  on cream- 
coloured background. Spots often forming rows of irregular stripes. Sole 
always unicolour.
........................................................................................ L hnax m axim u s  (p. 126).

22. Penis a t least twice body length. Colouration variable. Mantle w ithout 
spots. Lateral longitudinal zones of sole usually blackish or black. 
............................................................................... L im ax  cinereoniger  (p. 131).

—. Penis about 4 times body length. Colouration variable. Mantle sometimes 
with spots. Sole unicolour.
............................................................................... L im ax pu n ciu la tus  (p. 135).

23. Back and mantle with evenly distributed small, black dots on cream back
ground (but not in rows).
............................................................................... L im ax  conem enosi (p. 142).

—. Back and mantle unicolour or with rows of dots of various size. Colouration 
variable.
 L im ax  m acedonicus  (p. 139).

24. Coecum joining intestinum at bend of th ird  loop (Fig. 45). Mantle without
lateral bands. Body spotted, green if unicolour. (Subgenus Limacus) . 25.

—. Coecum joining intestinum beyond th ird  loop bend, with rectum (Fig. 46). 
Mantle often with lateral bands. Body covered by different pattern, often 
forming bands (striped), sometimes black if unicolour. (Lehmannia) . . .26 .

25. Spermatheca opening into oviductus. 
...............................................................................................L im ax flavus  (p. 144).

—. Spermatheca opening into penis.
....................................................................................L im ax  m aculatus  (p. 147).

26. Penis in form of coiled tube, about f of body length, spherically rounded 
at rear. Penial gland absent or in form of tubercle. 
............................................................................... Lehm annia nyctelia  (p. 150).

—. Penis much shorter, not coiled, conical or clavate. Penial gland well-deve
loped ........................................................................................................................27.

27. Spermatheca much shorter than  penis. Penis short, tube-shaped. Penial 
gland conical.
 Lehm annia brnnneri (p. 153).

—. Spermatheca equal to or longer than  penis. Penis conical or clavate. Penial 
gland of various s h a p e s .....................................................................................28.

28. Spermatheca and penis equal in length. Penial gland in form of tubercle 
or a short flagellum.
...........................................................................Lehm annia m arginata  (p. 160).

—. Spermatheca longer than  penis. Penial gland in form of long flagellum.
...............................................................................Lehm annia hm'ezia (p. 157).
....................................................................and L. sa rm izeg e tn sa e  (p. 159).

29. Penis cylindrical or clavate w ithout penial gland and stimulator. Sper
m atheca ±  twice as long as penis.
.......................................................................K ryn ickillu s urbanskii (p. 190).

—. Penis different with penial gland or appendix and stimulator. Spermatheca 
as long as p e n is ......................................................................................................30.

30. Intestinal coecum twice as long as wide. Stim ulator narrow, conical. (Sub
genus Agriolimax)................................................................................................... 31.
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—. Intestinal coecum absent or in form of small pocket as long as wide (Fig. 114). 
Stim ulator different by shape, not c o n i c a l ......................................................35.

31. Penial gland consisting of long stalk, which ramifies into several branches 
covered with large glandular papillae. Penis usually constricted. Body brown 
or brown-cream, unicolour or maculate.
......................................................... D eroceras th ersites  (p. 178).

—. Penial gland without long stalk, ramified or not. Body cream-coloured, 
unicolour or m aculate..............................................................................................32.

32. Penial gland as long as penis.
 D eroceras p a g e ti  (p. 183).

—. Penial gland shorter than half of p e n i s ............................................................33.
33. Penial gland forming small cone or tubercle w ithout glandular papillae. 

.............................................................Deroceras agreste  (p. 180).
—. Penial gland differently shaped, with glandular p a p i l la e ........................... 34.

34. Yas deferens opening into penis admedianly between two small swellings; 
one swelling with penial gland, gland varying from simple tubercle to bran
ched appendix.
................................................................................... Deroceras tu rc icu m  (p. 172).

—. Yas deferens opening into penis on lateral side, w ithout swellings; penial 
gland in form of simple or branched appendix.
. . . . ^ ....................................................... D eroceras re ticu la tu n i (p. 175).

35. Stim ulator with hard plate.
................................................................................... D eroceras bureschi (p. 187).

—. Stim ulator without hard plate............................................................................ 36.
36. Stim ulator papillate or hemispherical. (Deroceras s. s t r . ) ....................... 37.
—. Stim ulator fan-like. (Subgenus P la thystim u lus) ............................................. 39.

37. Penis elongate, often evanescent or absent; its apical part (distal of vas 
deferens) crook-like or helical, with 2 or 3 papillae. Body brown or choco
late in colour. Mantle finely spotted.
...........................................................................................D eroceras laeve  (p. 163).

—. Penis short, without appendix, with two evaginations subapically . 38.
38. Penis hammer-like, its swellings transverse; one of these (which is penial 

gland) sometimes with papillae.
................................................................................D eroceras stu ranyi (p. 166).

—. Penis posteriorly with crook-like appendices directed to each other. B ran
ched penial gland present between appendices.
..............................................................D eroceras p an orm itan u m  (p. 169).

39. Body length about 12 mm. Integum ent transparent. Penis posteriorly 
with penial gland and simple appendix directed backwards. Stimulator 
spoon-like.
...................................................................................... D eroceras zilch i (p. 184).

—. Size larger. Integum ent not transparent. Penis cylindrical — slightly nar
rowed mesally. Penial gland with two branches. Two stim ulators: conical 
and plate-like.
......................................................................... D eroceras bu lgaricum  (p. 185).
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A rionoidea  G r a y ,  1810

Slugs or semi-slugs: in most species sliell represented by small detached 
crystals or a thick lenticular plate, or totally reduced, bu t visible externally 
in Binneyinae (in which it is ear-shaped, with helically coiled embryonic part, 
covering only a small part of visceral sac). Foot broad, with sole undivided 
by grooves into longitudinal zones. Kidney ring-like or in form of a narrow 
liorse-shoe, surrounding aorta. Jaw  odontognathic. Broad marginal teeth of 
radula with short, wide basal plates and one or several cusps.

Philomycidae (South Asia, Central and Korth America) and Arionidae 
(see below) are included in this superfamily.

After P i l s b r y  (1948) many authors include the above-mentioned families 
and Endodontidae in one superfamily Endodontoidea because of a peculiar 
shape of marginal teeth of radula. The shell of Endodontidae is prominently 
spiral, flattened, well-developed (so th a t the whole body can be retracted inside), 
w ith a tendency towards complicated shapes and reduction of the body size. 
This evolutionary tendency is quite different from th a t characteristic of slugs. 
Slugs appear only in groups with a general tendency towards reduction in 
number of shell coils and lack of lip, teeth  and lamella in a widened opening 
of the shell. Thus, it has not been proved th a t Endodontidae and Arionidae 
are closely related and consequently Endodontidae cannot have been ancestral 
of these slugs. The opinion th a t slugs could have originated from Endodontidae 
m ust be rejected. Radula of this type can be found in many other gastropods 
with well-developed shells, e.g. Helicidae. Furtherm ore, the stylophore is present 
both in Philomycidae and Helicidae, this organ perhaps indicates their relation
ship ( L ik h a r e v  and W i k t o r  1979, 1980).

A rionidae  Gray, 1840

Arionidae G r a y  in  T u r t o n , 1840: 104.

References: A l t e n a  1966: 286; D a m j a n o v  and L i k h a r e v  1975: 235; L ik h a r e v  
and W ik t o r  1980: 386; P i l s b r y  1948: 660; R i e d e l  and W ik t o r  1974: 85; W ik t o r  1973; 
21 and 281.

Rudim entary shell always present. Body elongate, m antle small, not 
covering the whole back. Kidney circular (surrounding aorta). Cephalic retrac
tors with a tendency towards division into several individual bands. Intestine 
forming two loops. Epiphallus present, bursa copulatrix with truncus, penis 
often reduced.

The family has 4 subfamilies: Ariolimacinae (Keareties), Binneyinae 
(Kearctics), Anadeninae (Kearctic and Oriental Regions), and Arioninae (Pale- 
arctics)1.

6 r

http://rcin.org.pl



82 A. W iktor

Arioninae G r a y ,  1840

Mantle small, round, covering about of body, containing calcium crystals 
which sometimes form a plate-like, rudim entary shell. Respiratory orifice on 
the right side of the anterior p art of the mantle. Back slightly rounded, someti
mes with vestigial keel. Body apex obtuse. A pit-like caudal gland present just 
above foot edge (Fig. 1).

Reproductive system (Fig. 2). Penis absent, large epiphallus present. 
Oviductus often well-developed, with ligula. Atrium of varying size and shape, 
sometimes with lateral pockets. Sperma transferred in worm-like spermatopliore 
often accompanied by a longitudinal keel or frill bu t never by spikes. Genital 
retractor divided into several small bands, one of which is always fixed to 
truncus bursae, one to oviductus and one usually to atrium . Left and right side 
tentacle retractors with separate insertion.

Most Arioninae occur in western Palearctic between Sahara and the Ural 
Mountains, bu t one endemic species (Avion sibiricus S im r .)  — in Siberia (from 
Altai Mts to  the Pacific coast). In  the western distribution centre they range 
north to 68° in Scandinavia, and south to Sahara, Bulgaria and southern U kra
ine, bu t they are unknown from the Black Sea coast and the  Caucasus.

This subfamily includes about 35 species. All Bulgarian species are widely 
distributed, and none is endemic.

Because of a rather uniform external and internal body structure in Ario
ninae it is hard to delimit genera and subgenera, the value of their diagnostic 
features being difficult to estimate. Nevertheless, two groups may be distin
guished: slugs with a plate-like shell and a specific organ atriopenis, including 
Geomalacus A llm a n  (with a nominate subgenus and Arrudia  P o l l o n e r a ) ,  
and slugs in which the shell consists of more or less detached crystals and the 
atriopenis is lacking and with reproductive system different in details bu t 
very similar in a general outline. I t  seems th a t this group should be treated  
as a single genus Arion  F e r u s s a c  and together with nom inate subgenus it 
should include the following taxa: Ariuncnius L e s s o n a ,  Microarion H e s s e ,  
Mesarion H e s s e ,  Kobeltia S e i b e r t  and Carinarion H e s s e .  Phylogcnetical rela
tionships between these subgenera are not known. Future investigation (includ
ing bionomics) will probably reduce the number of the currently recognized 
subgenera.

Genus Avion  F e r i t s s a c ,  1819

Arion  F ś r u s s a c , 1819: 50. T y p u s: Arion empiricorum  F L r u s s a c , 1819 [ =  Arion m fus 
(L i n n a e u s ) or Arion ater (L i n n a e u s ) ] .

1 P i l s b r y  (1948) a n d  Z il c ii  (1959-1960) c o n s id e r  Oopeltidae a s  a  s u b f a m ily  in  Arionidae, 
but A l t e n a  (1966) t r e a t s  th e m  a s  a  s e p a r a te  fa m ily .
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Shell represented by separate crystals. Mantle surface covered by slight 
granular swellings. Skin thick. Colouration uniform or body sides banded. Epi- 
phallus, oviductus and spermatheca duct opening into atrium  separately. 
Life span of these slugs about one year. Usually in forests; omnivorous. Range 
as given above for the subfamily. About 25 species known.

Subgenus A vion  s. str.

Body length up to 250 mm. Sole very broad. Skin with deep grooves, 
separated by sharp ridges. Slime hyaline, yellow or orange. Back and mantle 
in m ature individuals unicolour bu t with lateral bands in some juveniles. Sole 
variously coloured, bu t never white. Foot edge often differently coloured from 
the remaining body. Spermatheca large, spherical. Atrium usually large. Ligula 
always present.

Slugs preferring moist conditions, living mainly in w ater areas. The origi
nal distribution in western Europe from Scandinavia to the Pyrenees, the Alps 
and Central Europe. Some species introduced also into other countries (e.g. 
Bulgaria), where they live as syna nth ropes.

Avion (A vion) lu s itan icns  M a b i l l e ,  1868

Arion lusitanicns M a b i l l e , 1868: 134. T e rr a  t y p ic a :  Portugal (La Serra d’Arriba near
Lisbon).

? Arion empiricorum  FLr.: O s a n o v a  1964: 209.
? Arion ater rufus (L i n n a e u s ) :  D a m j a n o v  a n d  L ik h a r e v  1975: 238.

R e f e r e n c e s :  A l t e n a  1956: 89 (m o r p lio lo g y - i l lu s tr a t io n s ,  b ib l io g r a p h y ) ;  1971: 
184 (r a n g e );  C h e v a l l i e r  1969: 73 (m o r p h o lo g y , t a x o n o m y ) ;  D a m j a n o v  a n d  L i k h a r e v  
1975: 238; Ge r h a r d t  1940: 570 ( c o p u la t io n ) ;  L i k h a r e v  a n d  W i k t o r  1980: 395; Q u ic k  
1960: 135 ( s u r v e y ) ;  R i e d e l  a n d  W ik t o r  1974: 102; S c h m id  1970: 95; S im r o t ii  1891: 
339; W ik t o r  1977: 291.

In  Bulgaria this species is the biggest representative of the family. Body 
length up to about 100 mm. Body stout, sole broad (Fig. 1).

Colouration varying but not within the same population. Body with light 
or dark lateral bands in some juveniles, bu t unicolour in adults (except the 
foot edge), colour usually yellow, orange, different hues of red and brown, black, 
sometimes dark-blue, or ash-grey-greenish. Only orange or red-brown speci
mens were collected in Bulgaria by the author.

G e n i t a l i a  (Fig. 2). The long, anteriorly swollen oviductus, with a large, 
longitudinal ligula inside, is distinctive of A . lusitanicus. Oviductus short, 
straight posteriorly; vas deferens short, coiled around spermatheca duct. Epi- 
phallus much thicker than vas deferens, distinctly delimited from the latter, 
anteriorly with a ring-like swelling. Spermatheca egg-shaped, with a relatively 
short duct. Atrium short, small.
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F orm ula  of th e  r a d u la :  accord ing  to  Qu ic k  (1960) C. 17-19, 45, accord in g  
to  A l t e n a  (1956) — 0. 65/x 167, w here cen tral to o th  is tr icu sp id  w h ile  th e  re 
m ain in g  b icusp id .

1 mm

Figs. 1-2. Arion  (A.) lusitanicus Mab.: 1 — side view, the arrow points to caudal gland 
excretion (specimen from Teteven), 2 — copulatory organs (specimen from Dabnika)f

i
*  Bi o n o m i c s .  Only fragm entary and unreliable data are available. The 
slug is known to occur in mass, often as a synanthrope. H orticultural pest. In  
Teteven also found in mass populations in glades, forests, a t  the forest edge 
near the shelter. After a moist night the author found hundreds of juvenile 
individuals under the floor of the ten t pu t up the day before. The whole ten t, 
including the roof, was covered by traces of their crawling.

D i s t r i b u t i o n  incompletely known. Introduced by man into large parts 
of its present-day area. Originally known from south-western Europe. Found 
also in Portugal, Spain, Andorra, France (especially southern), Algeria, Italy ,
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Liechtenstein, Switzerland, Great Britain and Ireland. Apparently introduced 
into W est Germany and Bulgaria. In  Bulgaria found only in a few localities 
(synanthropic biotopes) in Stara Pianina area, probably occuring also in other 
localities.

3B

A r io n

lu sitan icu s
h o r te n s is

Map 2. Arion lusitanicus and Arion hortensis

Material examined: 14 specimens.
R e c o r d s  (Map 2):

Stara Pianina: Teteven in Bcli Vit Valley, south-east of the town Dabnika near Vratsa 
leg. L. P i n t ź r  (IINHM); also: A l t e n a  (1971) — Vratsa.

C o m m e n t s .  O S a n o v a  (1904, 1968, 1970) mentioned Arion rufus from 
V ratsa and Dabnika, and Arion empiricorum from Vratsa. Since Arion lusita
nicus has been found in both localities, it is possible th a t O s a n o v a  misidenti- 
fied her specimens. However, the occurrence of Arion rufus in Bulgaria is 
not excluded. Therefore, all large Bulgarian slugs, supposedly belonging to 
Arion lusitanicus, should be carefully studied anatomically to make the identi
fication sure. D a m ja n o v  and L i k h a r e v  (1975) mention this species after 
O S a n o v a , taking it for Arion ater rufus.

Subgenus M esarion  H e s s e ,  1926
Mesarion H e s s e , 1926: 65. T y p u s :  Arion suhfuscus (D r a p a r n a u d , 1805) (Limax). 
W rolepis M o q u i n -T a n d o n , 1855: 14. T y p u s :  Arion fuscus (M u l l e r , 1774).
Tetraspis H a g e n m u l l e r , 1885: 303. T y p u s :  Tetraspis letourneuxi H a g e n m u l l e r , 1885 

[=  Arion suhfuscus (D r a p a r n a u d , 1805)].
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Body length up to about 75 mm. Keel absent. Integum ent finely sculptu
red. Back darker, sometimes chocolate or black, sides a t least partly  rust-colo
ured. Mantle and sides usually with a dark or light band. Sole cream-coloured. 
Slime hyaline or rusty, sometimes orange. Atrium  small, spermatheca small 
and spherical. Oviductus always thick as compared with epiphallus. Three 
species known (one a t F ar East).

Avion  ( M esarion ) subfuscus  ( D r a p a r n a u d ,  1805)

Lima.c subfuscus D r a p a r n a u d , 1805: 125. T erra  t y p ic a :  France (Sorezois and Montague
in Tarn).
S y n o n y m s :  ILimax fuscus M u l l e r , 1774; Arion subfuscus J o h n s t o n , 1838 (n o m e n  

n u d u m );  Arion cinctus D u m o n t  e t  M o r t il l e t , 1857; Arion euthymeanus F l o r e n c e , 1886; 
% Arion olivaceus K o t u l a , 1884 — fo r  d a ta  c o n c e r n in g  t h e s e  s y n o n y m s  s e e  H e s s e  (1926).

R e f e r e n c e s :  A n t  1957: 8; D a m j a n o v  a n d  L i k h a r e v  1975: 243; F r o m m in g  1954: 
154 (b io n o m ic s ) ;  G e r h a r d t  1940: 570 ( c o p u la t io n ) ;  K u n k e l  1908: 86, 1916: 323 (d a ta  
c o n c e r n in g  b io n o m ic s ) ; L i k h a r e v  a n d  W ik t o r  1980: 396; M u l l e r  1913: 181 ( fo o d ) ;  0 k l a n d  
1923: 24 ( s u r v e y ) ;  R i e d e l  a n d  W ik t o r  1974: 103 ( s u r v e y ) ;  Q u ic k  1946: 181 ( c o p u la t io n ) ,  
1960: 133 (su r v e y  a n d  i l lu s t r a t io n s ) ; S im r o t il  1885: 280 ( i l lu s tr a t io n s ) ,  1901: 47 ( i l lu s tr a t io n s  
a n d  d is t r ib u t io n ) ;  W i k t o r  1973: 29 ( s u r v e y , i l lu s t r a t io n s ) ,  1977: 291.

Medium-sized, up to about 70 mm, usually smaller. Slugs 35-45 mm in 
length are mature. The biggest Bulgarian specimen was 38 mm long after preser
vation. Body elongate. Length of mantle more than  of the crawling body. 
Back slightly rounded, not very convex. Skin finely grooved.

Colouration variable within the same population. Body usually rust-colo
ured, yellow-brown, orange-brown, seldom olive-brown. Sides with dark, brown 
bands, most distinct on mantle in most individuals, especially juveniles. Bands 
attaining body end, varying from light to dark, often inconspicuous or absent 
in large individuals. Slugs w ithout bands are usually lighter in colour: ash-grey- 
yellow or ash-grey-brown. In  banded forms beneath pneumostome the dark 
pigment forming a characteristic triangle. Unlike in most other species pneu
mostome is surrounded from 3 sides: from above, behind and below (Fig. 3). 
All the forms described above are not varied anatomically, bu t it can be said 
th a t those with lateral bands are most often juveniles while the bigger ones, 
devoid of bands, are fully developed (W ik t o r  1973). Many authors call the 
smaller, banded form A . subfuscus fuscus P o l l ., and A. subfuscus brunneus 
L e i b l  the larger unbanded form. A th ird  form (rarely found) are slugs with 
back and mantle uniformly chocolate or black-chocolate and light, orange or 
yellow-olive sides. These are most probably melanistic individuals. The author 
found only juveniles of this form in Bulgaria (Bila — Parangalitsa).

The reason of the colour variation described above is not clear. A pparently 
none of the three forms can be correlated with fenological or ecological factors, 
although the large unbanded form is most frequent in open habitats, especially 
in m ountain meadows or on rocks above the timberline.
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Slime usually orange or yellow, but liyaline in large, unbanded specimens. 
G e n ita l ia  (Fig. 4). Glandula hermaphroditica small, entirely hidden 

among liver lobes. Ductus hermaphroditicus thin, long. Albumen gland located 
centrally or in anterior part of body. Spermoviductus narrow, with little glan-

1 mm

Figs. 3-4. Arion (31.) subfuscus (D r a p .) :  3 — side view (of a  living specimen from Poland), 
4 — copulatory organs (specimen from Shipka)

dular swellings. Oviductus abruptly broadened near the insertion of genital 
retractor, its narrow part very short. Ligula absent, superseded by longitudinal 
ridges. Yas deferens thin, long, gradually changing into thicker, long epiphallus. 
Spermatheca spherical, spormatheca duct long, with irregularly-shaped swel
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ling a t the junction with atrium . Atrium short, barrel-like, well-differentiated. 
Vas deferens never looping around spermatheca duct. Genital retractor short, 
wide, inserted to oviductus a t its broadened part.

Formula of r a d u la :  C. 4 2 -6 7 /X 124-149.
B io n o m ic s .  Occuring in widely different biotopes, it is found most often 

in forest of various kinds, both deciduous and coniferous. Particularly frequent 
in mountains, also met a t clearings and above timbcrline up to subalpine zone, 
choosing both areas of rich mountainous vegetation and rocks covered only 
with lichens. In  mountains reaching the altitude of about 2900 meters above 
sea level, the highest occurrence in Bulgaria known to me being a t altitude 
of 2000 meters above sea level (Yezhen, Damianitsa, Yakoruda). In  synanthro- 
pic environments not frequent though met there as well. Living from 13 to 17 
months, matures sexually a t age between 8,5 and 10,5 months. Lays eggs a t  
various year seasons, no distinct season preference observed. Eggs: yellow or 
creamy of 3-4 mm in diameter. H atching period not stable, depending on en
vironment tem perature, lasts from tw enty odd to hundred days. Young slugs 
after hatching are pale brown with blackish tentacles, darker lateral zones 
visible after 3-4 days (S z a b o  and S zabo  1934, K u n k e l  1916, F r o m m in g  1954). 
Copulation was observed only fragmentarily and should be investigated in 
detail. This slug feeds on various food, preferring capped fungi, yet eats alive 
and dead parts of flower plants, fruit, carrion, especially of invertebrates, 
and vertebrate excrement.

Arion
su b fu s c u s

Map 3. Arion subfuscus
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D is t r ib u t io n .  This species has the widest range of all Arioninae, including 
almost all of Europe from Portugal in west to the Ural (which it maybe passes) 
and from Iceland and northern Scandinavia to the Balcans and the steppe 
region in southern Ukraine.

In  Bulgaria occuring in all the mountain and submountain areas, not found 
in the wide valleys of the Danube and the Marica, nor in Bulgarian Dobrudzha.

Material examined: 285 specimens.
I ie c o r d s  (Map 3):

Stara Pianina: Yratsanska PI. in the region of Purshevitsa and Milanovo; Berkovitsa leg. 
T o t e v  (MNH); Beli Yit Valley near Teteven, Vezhen, Ribaritsa near Teteven, Ckerni 
Osum Yalley near Troyan; Kalofer leg. B o r o w ie c  and T a r n a w s k i ; near Sliipka 
Pass, Buzludzlia near Kazanlyk, Zheravna near Kotel. Also: O s a n o v a  (1968, 1970) — 
Buckino Pass, Sredkovets, Shabovitsa Yalley, Barzya; U r b a ń s k i  and W i k t o r  (1968) — 
Petrolian Pass, Troyan.

Vitosha: Zlatni Mostove, Boyana and Boyanskie Ozera, Vladaya, Bistritsa, Cherni Vrukh; 
near skelter liouse “Momina skala” leg. B u r e s c ii  (BAN). Also: H u d e c  (1964) — Boya
na; OSa n o v a  (1968) and U r b a ń s k i  and W ik t o r  (1968) — Zlatni Mostove.

Sofia — W a g n e r  (1 9 3 4 a )
Plana: Kokalyane, Kokalyanski Monastir.

Sredna Gora: K aprivsktitsa; near shelter house Bogdan leg. S z ig e t iiy  (HNHM). 
Osogovska Pianina: region of Hizka Osogovo; also: U r b a ń s k i  and W ik t o r  (1968) — Bogo- 

slav; W a g n e r  (1943a) — Kyustendil.
Pirin: Bansko, Bunderitsa and slopes of Vikkren, near skelter house Damyanitsa, Biegovitsa 

in Bistritsa Valley near Sandanski, Gotse Deltckev on the river Mesta, Bereznitsa near 
Gotse Deltckev. Also: W a g n e r  (1934b) — Pirin (?).

Slavianka: Carev Vrukh leg. C o n k o v  (BAN).
Rila: Borovets, near Rilski Monastir, reserve Parangalitsa near Blagoyevgrad, region of 

waterfall Skakavitsa, near skelter houses Vada and Lovna, Yakoruda; Malavitsa leg. ? 
(IZW); Tshamkuria leg. B u r e s c h  (BAN), near III-E ilske Ozero leg. Ch o r b a d z h i e v  
(BAN). Also: W a g n e r  (1934a, 1934b) — Tskam-Kuria, Rilski Monastir; J a e c k e l  
(1954) — Stinyakovo; OSa n o v a  (1968) — Rilski Monastir and Kanarata; U r b a ń s k i  
and W i k t o r  (1968) — Rilski Monastir.

Rodopi: Pestkera — reserve Snezhanka, near skelter house Zdrevets not far from Plovdiv,, 
region of Ckepelare leg. P a w ł o w s k i  and B ł a s z a k  (MNH), Kkvoyna region of Bela 
Ckurkva, Nareckinske bani leg. D. P a p a s s o f f  (BAN), Chudni Mostove (Erkruprya) 
numerous localities (MNH) and leg. P i n t ń r  (HNHM), Persenk, numerous localities 
near Smolyan, Batak. Also: U r b a ń s k i  and W i k t o r  (1968) — Lepenitsa, Golyam  
Perelik.

Strandzha (Istranca): Gramatikovo, Ajderc Valley near Malko Turnovo.

Subgenus Carinarion  H e s s e ,  1926

Carinarion H e s s e , 1926: 65. T y p u s:  Arion circumscriptus J o h n s t o n , 1828.
Carinella M a b i l l e , 1870: 106 (non Carinella J o h n s t o n , 1833; nee S o w e r b y , 1839).

Body length up to about 50 mm. Dorsal keel well-marked in all juveniles 
and many adults. Integum ent finely sculptured. Body ash-grey with darker 
dorsum, yellowish ash-grey or brownish in some specimens. Sole white or cream-
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coloured. Sides with bands. No dark pigment beneath respiratory orifice. Slime 
hyaline. Atrium large, flattened in most specimens. Bursa copulatrix oval or 
tapering apically. Oviduct thinner than epiphallus. Distribution: almost all 
Europe. Three species known.

A vion  ( C arinarion) s ilva ticus  L o h m a n d e r , 1937
Arion circumscriptus var. silvatica L o h m a n d e r , 1937: 98. T erra  t y p ic a :  southern Sweden 

(? and Denmark).
Arion (Arion) circumscriptus J o h n s t .:  W a g n e r  1934a: 59, 1934b: 90; H u d e c  1964: 191. 
Arion  (Carinarion) circumscriptus J o h n s t o n : O s a n o v a  1968: 237, 1970: 73, 1972: 141; 

U r b a ń s k i  and W i k t o r  1968: 50.

R e fe r e n c e s :  D a m j a n o v  and L i k h a r e v  1975: 242; L i k h a r e v  and W ik t o r  1980: 
405; R i e d e l  and W ik t o r  1974: 114; W i k t o r  1973: 38 (survey and illustrations in last two), 
1977: 291.

Body length about 25 mm in living specimens, 21 mm and 6 mm width in 
preserved Bulgarian specimens.

Colour variable (Fig. 5). Dorsum and mantle dark ash-grey to dark grey- 
brown, almost blackish in some preserved individuals. Sides and mantle with 
dark bands. Mantle almost uniformly coloured between bands, w ithout black 
spots. Dorsum darker than sides, lower edge of side bands sharp, upper edge

1 mm

1 mm

6

Figs. 5-7. Arion (O.) silvaticus L o h m . : 5 — side view (specimen from Vladaya), 6 - 7  — copu- 
latory organs (6 — specimen from Zheravna, 7 — from Shipka)
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blurred (dark pigment intermingling with dark dorsum). Dark pigment present 
also in skin grooves on body sides bu t lighter than  in dorsum. Bulgarian speci
mens have the dorsum paler and the dorsal edge of the lateral band more di
stinct than individuals from Central Europe. Sole white or cream-coloured.

Slime transparent, hyaline or slightly yellowish.
G e n i ta l ia  (Figs. 6-7). Broad, flattened atrium  is distinctive. W idth almost 

equal to length. Epiphallus large, cone-shaped, sometimes slightly swollen 
near atrium , without dark band. Oviduct short, thick. Spermatheca duct short, 
thick, swollen anteriorly (but not spherical). No differences were found in 
genitalia of Bulgarian and Central European specimens.

R a d u la  with no specific features, its formula C. 3 0 -3 8 /X 106-114.
B io n o m ic s  poorly known. Woodland species living in deciduous forests, 

especially in mountains, often a t valley bottoms and near brooks, in humid 
and medium damp biotopes. In  Bulgaria up to the altitude of 1400 m.

D is t r ib u t io n  incompletely known. Recorded from Scandinavia, W-re- 
gions of USSR, Poland, Romania, Bulgaria, Holland, France, West Germany 
(L ikharev and W ik t o r  1980, S c h m id  1972).

In  Bulgaria in a high mountain region (Stara Pianina, Yitosha, Pirin, 
Rila, Rodopi).

Material examined: 158 specimens.
R e c o r d s  (Map 4):

Arion
silv a ticu s

Map 4. Arion silvaticus
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Stara Pianina: Vratsa, near Purskevitsa and Ledenika skelters witkin Vratsanska Pianina, 
Teteven, Bulgarene near Loveck, Beli Osum in tlie vicinity of Troyan, Gabrovo, many 
localities near Skipka, Stoletov leg. L. P i n t ź r  (HNHM), vicinity of Buzludzka near 
Kazanlyk, Zkeravna and tke area around Kotel. Also: W a g n e r  (1934a) — Sliven; 
U r b a ń s k i  and W ik t o r  (1968) — Ledenika; O Sa n o v a  (1968, 1970) — Dabnika, Ber- 
kovitsa, Lakatnik, Sredkovets, Petrokan, Skabovitsa, Barzya.

Yitoslia: Boyana, Boyanski Vodopad leg. O s a n o v a  and P i n t ń r  (HNHM), Boyaneke Ozera, 
Zlatni Mostove, Bistritsa, Dragalevtsi, Yladaya. Also: W a g n e r  (1934a), H u d e c  
(1964) and OSa n o v a  (1972) — many localities.

P la n a : Kokalyane and Kokalyanski Monastir.
Osogovska Pianina: Near Ilizka Osogova, Kyustendil.
P ir in : Breznitsa near Gotse Delckev.
Rila: Borovets. Also: W a g n e r  (1934b) — Tskain-Kuria; O s a n o v a  (1968) — Rilski Monastir. 
Rodopi: Batak and tke area around.

C o m m e n ts .
Some specimens of A . silvaticus are externally similar to A . subfuscus 

or A . liortensis. Unlike A . silvaticus the two la tte r species belong to other sub
genera and can be easily distinguished by spherical spermatheca and the rem a
ining subgenus features.

Other species of the subgenus Carinarion differ from A . silvaticus as follows: 
A . circumscriptus J o h n sto n  has a more elongated body with spots on the 

m antle; blurred lower edges of side bands; flattened atrium  twice as long  as 
wide; epiphallus smaller, not swollen in the anterior p art and with a dark 
pigm ent band on the surface; spermatheca duct and the oviduct of the same 
thickness, both with no swellings in the anterior part.

A . fasciatus (N il s s o n ) — the body flattened dorsoventrally, lighter colo
uration; bounded side bands with yellow or orange stripe beneath; conical 
(not flattened) atrium ; epiphallus larger with larger swelling bulbus in the an 
terior p a rt; spermatheca duct thicker with bigger swelling, the oviduct distinctly 
thinner.

Previous literature uses one name, Arion circumscriptus, for the three spe
cies (circumscriptus, silvaticus, fasciatus). A . fasciatus is possible to meet in 
Bulgaria, especially in synathropic environment. I t  is also possible to find 
A . circumscriptus there, since the western p a rt of Stara Pianina has biotops 
characteristic for this species. This possibility is taken into consideration by 
D amjanov and Likharev (1975). Localities of A . circumscriptus as known from 
the previous data should be revised.

Subgenus K obeltia  Se ib e r t , 1873

Kobeltia  S e i b e r t , 1873: 81. T y p u s :  Arion liortensis F ź r u s s a c , 1819.

Body length up to 35 mm. Integum ent finely sculptured, no keel on the 
back. Colour variable, usually dark. Body sides with dark bands. Atrium small. 
Spermatheca spherical. Oviduct thick, thicker than  epiphallus. Pour or six 
species known. They all occur in western and southern Europe.
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A vion  ( K obeltia ) hortensis  F e r u s s a c , 1819

Arion hortensis F e r u s s a c ,  1819: 65. T e r r a  t y p i c a :  F rance .
S y n o n y m s:  ! Arion anthracicus B o u r g u ig n a t , 1866; Arion pelophilus M a b i l l e , 

1870; Arion elongatus Co l l in g e , 1894; Arion hortensis F ź r u s s a c  R: D a Vi e s  (1977).

R e fe r e n c e s :  D a m j a n o v  and L ik h a r e v  1975: 242; D a v ie s  1977: 174; 1979: 123; 
F r o m m in g  1954: 153 (bionomics); G e r ii a r d t  1936: 324 (copulation); K u n k e l  1916: 86 
(bionomics); O s a n a v a  1964: 204 (bionomics); 0 k l a n d  1923: 40 (survey); Q u i c k  1946: 
178 (copulation), 1960: 130 (bibliography, illustrations); R i e d e l  and W ik t o r  1974: 119 
(bibliography, illustrations); S im r o t h  1885: 238; W i k t o r  1973: 43 (bibliography, illustra
tions), 1977: 291.

Body length up to about 35 mm in crawling, about 15 mm in preserved 
specimens. Body slender, m antle rather small, integument finely sculptured.

Living specimens chocolate-black with darker dorsum and lateral bands. 
Bands gradually paler downwards, with evanescent lower margin (Fig. 8). 
H ead and tentacles black. Sole orange, brown-orange or dark yellow. Juveniles 
bluish ash-grey with dorsum darker and sole yellow. In  specimens preserved 
in alcohol the yellow pigment is washed away colouring the fluid, the dorsum 
and sides become blue steel-grey, or even blue, the lateral bands blackish,

1 mm

Figs. 8-9. Arion  (K .) hortensis F e u . : 8 — side view, 9 — copulatory organs (specimens from
Poland)
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and the sole whitish or cream-coloured. Colouration characteristic of living 
juveniles and adults enables their recognition.

Slime yellow-orange, hyaline.
G e n ita l ia  (Fig. 9). The unusually long oviductus is distinctive; broad, 

elongately conical anteriorly, narrow, tubular posteriorly. Both parts of almost 
the same length. Epiphallus distinctly shorter than  broadened part of oviductus, 
slightly swollen in the middle with annular swelling near atrium . Spermatheca 
spherical. Spermatheca duct thick, tubular, gradually broadening anteriorly. 
Atrium small, barrel-shaped. Spermoviductus short as compared to copulatory 
organs.

R a d u la .  Lateral teeth with narrow and long mesocone. Form ula: 
C. 2 9 -3 5 /x 101-121.

B io n o m ics . This species is especially adapted to biotopes changed by 
human activities. As a synanthropic species it spread over a large p a rt of Europe 
(including Bulgaria). In  natural biotopes it is mainly a forest species. I t  is also 
frequent in gardens, parks, vegetable-cultivated grounds, greenhouses, refuse 
heaps, cellars, vegetable or fru it warehouses etc. The slugs hide under stones, 
logs, in the ground or in leaf litter. Individuals of various developmental stages, 
and probably also eggs, hibernate in cellars, drains, greenhouses, hotbeds, 
under stones and in the ground. Synanthropic populations have no seasonal 
life cycles, so th a t individuals of all ages can be met simultaneously. The species 
sometimes is a dangerous pest in greenhouses and horticultural grounds. I t  is 
omnivorous, feeding first of all on fruit, especially berries (strawberries, wild 
strawberries), seedlings and new weak plants (cabbage, celery, lettuce, all 
Papilionaceae, and flowers). Its  control is especially difficult in areas with natural 
hiding-places.

According to K u n k e l  (191G) and F k o m m in g  (1954) the slug lays about 
200 eggs during its lifetime. The eggs are laid in batches of 12-80 each, from 
2 to 3.5 mm in length. According to O s a n o v a  (1964), hatching takes 20-38 
days in Bulgaria. The first eggs are laid by the slugs 17 weeks old (but sometimes 
7 months old). There seem to be two main periods of oviposition: from the 
end of March to the end of April, and from the end of October to the end of De
cember, though occasionally eggs are laid during other cool or cold periods. Lay
ing eggs from July  to the beginning of September has not been noticed in Bul
garia. Most individuals live for about 9 months. In  Bulgaria most slugs die in 
January  and in May.

Copulation has been observed by several authors (G e r h a r d t  1936, Q u ic k  
1960, OSa n o v a  1964) bu t their results are contradictory. So are the descrip
tions of spermatophores. This may suggest th a t two similar and not yet reco
gnized species are involved (see R i e d e l  and W ik t o r  1974).

D is t r ib u t io n .  Originally A . fiortensis inhabited south-western Europe, 
Great Britain and probably N orth Africa. As a synanthrope common in central
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Europe (to western Poland). More eastwards known from isolated synanthropic 
biotopes and greenhouses. Introduced to the USA.

In  Bulgaria known only in Sofia.
Material examined: 55 specimens.
R e c o r d s  (Map 2):

Sofia: le g .  P o p o v , s e e  a lso  O s a n o v a  (1964, 1968), U r b a ń s k i  a n d  W ik t o r  (1968).

C o m m en ts .
D a v ie s  (1977, 1979) states th a t three distinct species i.e. Arion hortensis 

F e r u s s a c , 1819, A . distinctus M a b il l e , 1868 and A . owenii D a v ie s , 1979 
are in literature commonly confused under the name hortensis. I  was able to 
compare with her results only two specimens from Bulgaria (collection 
of J . U r b a ń s k i ). The other specimens were sent to me 10 years ago. After 
having examined these I  sent them  back. Probably they no longer exist. The 
two specimens studied show features which according to D a v ie s  are charac
teristic of hortensis. Because of the ill preservation of the above specimens, 
Fig. 9 shows the genitalia of a specimen from Poland.

Z onitoidea  Mórch, 1864

This group has a tendency to reduce shell. The shell is fully developed 
only in most Zonitidae, being flat, spirally coiled, so large th a t the whole body 
can retract inside. I n Vitrinidae and Parmacellidae shell is more or less ear-shaped, 
protecting only p art of the body. Most Vitrinidae are semislugs and Parmacel
lidae become sluggish as they grow and get mature. Milacidae1 include only 
slugs, their vestigial shell is lenticular with refined accretion lines. Shell cavity 
closed up.

In  all families female parts of genitalia and atrium  with a tendency to 
form various accessory organs; male parts usually with papilla inside penis 
and with epiphallus.

Lateral teeth of radula narrow, cuspid or sword-shaped.

M ilacidae  E l l is , 1926

Milacidae E l l i s , 1926: 252; L i k h a r e v  and W i k t o r  1980: 354; W a g n e r  1935: 189 
and 1936: 92; W i k t o r  1973: 49; Z il c h  1959: 265. As Milacinae in Parm acellidae: G e r m a i n  
1930: 106. As pars Milacinae in Limacidae: H e s s e  1926: 30.

Species placed until recently in M ilax (which was included in Parmacellinae, 
Limacidae) are now excluded from th a t subfamily and family and placed in 
Milacidae. Similarly, Parmacella and Boettgerilla (both extralimital) are now 
placed in families of their own, not in Limacidae.

1 I follow V a n  G o e t h e m  (1972) in considering Boettgerilla S i m r . as belonging to a se
parate family, not to Parmacellidae (Z il c h  1959-1960) or Milacidae (W ik t o r  1973).
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Body length variable, up to 100 mm, elongated, tapered posteriorly. Mantle 
a t least -3- of body length, granular and with small papillae (which are visible 
only in living specimens), w ithout concentric grooves, with a horseshoe-shaped 
groove opened posteriorly (the horseshoe sometimes closed). Pneumostome post- 
median. Bear of the body with a distinct keel which attains mantle hindmargin, 
and with two shallow cavities beneath mantle hindmargin. Posterior p art of 
the body with 9-12 longitudinal grooves between median line and pneumostome. 
Sole divided into three longitudinal zones, with transverse Y-shaped grooves.

Unicolour or with dark spots, mantle in m any species laterally with irregu
lar, longitudinal bands.

Slime dense, sticky, colourless, milky or yellow.
Shell flat, slightly convex in upper part, with well-defined concentric 

grow th lines. Nucleus placed on shell’s longitudinal axis near hindmargin.
Epiphallus large, producing spermatophore, connected with penis. Penis 

variously shaped, with glans inside (papilla), not crossing tentacle retractor. Sper- 
nratheca duct opening into oviductus. Accessory glands opening into vagina 
or atrium . Atrium often with stim ulator inside.

Eggs with calcareous shell.
Jaw  oxygnathic. Central and lateral teeth  of radula with 2 or 3 cusps; 

marginal teeth  sword-shaped. Intestinum  with two loops, the second one 
protruding more backwards than  the first one. B ight liver lobe constituting 
apical p a rt of viscera.

D istributed throughout North Africa, Asia Minor to Caucasus, Europe 
eastwards to southern Ukraine, north to Ireland, England and south-western 
Poland. Several species have been introduced into other parts of the world. 
About 40 known species.

Previous classifications of Milacidae (as defined here) are evidently artificial 
(H e s s e  1926; W a g n er  1930). In  this paper I  recognize 2 genera within M ila
cidae: M ilax Gr a y , 1855 and Tandonia L e sso n a  et P o llo nera , 1882, which 
are based on structural, behavioural, and distributional characters (W ik to r  
1981). Becognizing Aspidoporus as a genus was an error caused by B a bo r ’s 
(1889) inaccurate description (see W ik to r  1979).

Genus M ilax  G r a y , 1855
M ilax  G r a y , 1855: 174. T y p u s :  Lim ax gagates D r a p a r n a u d , 1801.
A m alia  M o q u i n -T a n d o n , 1855: 19. T y p u s :  M ilax gagates (D r a p a r n a u d , 1801) {Limax). 
Lallemantia M a b i l l e , 1868: 143. T y p u s :  Lim ax polyptyleus B o u r g u ig n a t , 1859 (=  M. ga

gates).
Pyrainea  L e s s o n a  e t  P o l l o n e r a , 1882: 57. T y p u s :  Am alia gagates (D r a p a r n a u d , 1801). 
Cypria  S i m r o t h , 1910: 158. T y p u s :  Am alia cypria  S im r o t h , 1910 (=  Limax bary pus  

B o u r g u ig n a t , 1866).
Micromilax H e s s e , 1 9 2 6 :  3 3 ;  n e w  n a m e  fo r  Cypria  S im r o t h  n e e  Z e n k e r , 1 8 5 4 .

R e fe r e n c e s :  H e s s e  1926: 33 (sectio Lallemantia); L i k h a r e v  a n d  W ik t o r  1980: 
357; W a g n e r  1930: 52 (sect. Lallemantia); W i k t o r  1981: 145.
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Body length up 70 mm. Body stout, cuneiform posteriorly. Keel sharp, 
protruding, attaining mantle hindmargin.

Atrium large, barrel-shaped, with stim ulator inside (except M. verrucosus). 
Accessory glands opening asymmetrically directly into atrium  near stimulator 
base. Epiphallus short, broadening posteriorly.

D is t r ib u t io n .  British Isles, M editerranean region, areas behind the 
Caucasus.

M ilax p a rvu lu s  W ik t o r , 1968

M il ax (M ilax) parvulus W i k t o r  in U r b a ń s k i  and W i k t o r , 1968: 91. L o c u s  t y p ic u s :  
Iskrets (Iskrec) (Bulgaria, Stara Pianina). L e c to ty p u s :  MNH No. 457 design. 
W ik t o r  1968: 419).

1 mm

10

*

12
Figs. 10-12. M ilax parvulus W i k t o r : 10—side view (specimen from Purshevitsa), 11 —copu- 

latory w g a n s ,  12 — stimulator seen in the open atrium (11-12 after W ik t o r  1968)

1 m m

7
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K e fe r e n c e s :  D a m j a n o v  and L i k h a r e v  1975: 334; W ik t o r  1968: 419 (description, 
illustrations), 1977: 292.

Body broadest a t m antle level, cuneate posteriorly, 25 mm long in largest 
preserved specimens. Keel prominent.

Living specimens with dark dorsum; keel and sole brown-black with orange. 
Preserved specimens w ithout orange colour, with well-defined blackish pattern. 
Mantle with irregular dark spots which form irregular reticulate pattern  (Fig. 10), 
with black, irregular band on each side; bands indistinctly connected anteriorly 
with each other in some specimens. Head and tentacles blackish. Posterior p art 
of body (behind mantle) bluish ash-grey with blackish reticulate pattern  (dark 
pigm ent placed in skin grooves). Sole and keel cream-white in preserved speci
mens. Preserved specimens resemble Tandonia budapestensis and T. cristata 
in habitus and colouration.

G e n i ta l ia  (Figs. 11-12). Atrium large, barrel-shaped, with rolled, elon
gate, smooth stim ulator inside. Stim ulator semicircular or crescent-like (semi- 
lunar) in cross section. Accessory (atrial) glands forming dense, white mass, 
situated between sole muscles and crop or pharynx. Accessory glands joining 
atrium  with 9-13 thin, silky white ducts. Penis and epiphallus ill-defined, 
forming single subconical organ with vas deferens opening into its end. Sper- 
m atheca duct thick, spermatheca oval or spherical. Oviductus in shape of a 
broad tube, sometimes with small, pocketlikc swelling.

B a d u la .  Medial and lateral teeth tricuspid, except the external one, which 
is bicuspid. Marginal teeth dagger-like. Form ula: C. 13. 1. 2 4 /x 92.

p a r v u l u s

Map 5. M ilax parvulus
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B io n o m ic s  unknown. Slugs of this species collected by me were found 
on calcareous rocks, under stones or in brushwood and in open grass fields. 

D i s t r i b u t i o n .  Known only from Bulgaria (several localities).
Material examined: 33 specimens (liolotype and paratypes).
R e c o r d s  (Map 5):

Stara Pianina: U r b a ń s k i  and W i k t o r  (1968) — Iskrets, in the vicinity of Purshevitsa 
(Vratsanska Pianina), Troyan, and Trun shelters (western Bulgaria). Gara Zemen — 
D a m j a n o v  and L i k h a r e v  (1975).

V it o s h a :  D a m j a n o v  a n d  L ik h a r e v  (1 9 7 5 ).
Rodopi: D a m j a n o v  and L i k h a r e v  (1975) — near Kurdzhali.
Strandzha: D a m j a n o v  and L i k h a r e v  (1975) — Zviezdec.
The Black Sea coast: D a m j a n o v  and L i k h a r e v  (1975) — near the Silistar River.

M ilax verrucosus  W ik t o r , 1969

M ilax verrucosus W ik t o r , 1969: 47. L o c u s  t y p ic u s :  Gabrovo (Stara Pianina, Bulgaria).
H o lo ty p u s :  MNII No. 460.

% M ilax s p .:  O s a n o v a  1970: 78.

R e fe r e n c e s :  D a m j a n o v  and L i k h a r e v  1975: 335; W ik t o r  1977: 292.

Body elongate or worm-like, obtusely angulate a t posterior end, both in 
living and preserved specimens (Fig. 13). Length up to about 35 mm in crawling, 
up to  28 mm in preserved specimens (which are up to 4 mm wide). Mantle co
vering only I to \ of the body length in crawling, about \  in preserved, shrunk 
individuals. Keel low, but visible till body hindmargin. Integum ent finely scul
ptured. Mantle with distinct papillae which do not occur in other Milaor.

Unicolour, without spots or pattern. Most specimens snow-white or cream- 
coloured. Largest specimens with slightly ash-grey or bluish, darkened dorsum. 
Tentacles always blackish. Slime hyaline, very dense.

G e n i ta l ia  (Figs. 14-16). Many details (e.g. proportions, shape) distin
guish M . verrucosus from other Milacidae. Spermoviductus extremely short, 
in adults subequal to oviduct in length. Albuminal gland unusually large, as 
long as the distance from beginning of spermoviductus to anterior p art of atrium . 
Yas deferens, epiphallus and penis poorly differentiated, forming one straight 
duct, broadening gradually and extremely short, its length equal to oviductus. 
R etractor penis narrow, long. Oviductus gradually broadening, communicating 
anteriorly with spermatheca duct (which is long, broad). Spermatheca oval, 
small as compared to spermatheca duct. Atrium short, as if both male and 
female copulatory organs fused, without stim ulator. Accessory gland lacking 
in juveniles (Fig. 16), first appearing as small pocket on atrium  wall a t junc
tion with female duct (Fig. 15). When fully developed it forms a single wing-like 
organ communicating with atrium  by a single duct (Fig. 14). Beproductory 
organs attaining right tentacle.

Musculus columellaris peculiar, consisting of two separate, ramifying 
muscles: tentacle retractors and bifurcated pharynx muscle.

Formula of r a d u la :  C. 7-8. 1 9 -2 1 /x 93-104.
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B io n o m ics . Specimens were collected a t altitudes less than to slightly 
more than  1000 m. The slugs can be met mostly in valleys, in undergrowth pla
ces. I  collected them in deciduous and mixed type forests, mainly in beech - 
hornbeam with walnut. The specimens hide under stones and underground 
where they dig canals. P u t outside their hiding places they quickly withdraw 
into other dark places.

1 mm

1 3

1 51 4

1 mm 1 mm 1 mm

Pigs. 13-16. M ilax verrucosus W i k t o r : 13 — side view (specimen from Sliipka), 14 — co- 
pulatory organs of the specimen, with a fully developed atrial accessory gland (specimen 
from Gabrovo), 15 — copulatory organs with the begiuing of atrial accessory gland (specimen 
from Teteven), 16 — copulatory organs without the gland (specimen from Shipka)

(14-15 a f te r  W ik t o r  1969)

D is t r ib u t io n .  Certain records are all from central Stara Pianina betwben 
Teteven and Shipka pass. Some questionable findings suggest th a t the range 
is much wider (see below).

Material examined: 33 specimens.
R e c o r d s  (Map 6):

Stara Pianina: near Teteven (several localities), Cherni Osum, Ispolin at Shipka pass, 
?Peshtera Bankovitsa. near Iskur (improperly preserved) leg. A. P o p o v  (coll. U r b a ń s k i ). 
Also: W ik t o r  (1969) — Gabrovo, Teteven; O Sa n o v a  (1970) — 1 Dabnika (as Milax sp.).
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mt

Tandonia
to tev i
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Map 6. M ilax verrucosus and Tandonia totevi

C o m m en ts .
M ilax verrucosus lacks an atrial stimulator, which is a generalized organ 

in Milax s. str. The genitalia are simplified (shortened vas deferens-penis sec
tion), the columellar muscle is peculiar, and so is the integumentv At least some 
of these characters are probably caused by the subterranean way of life (elon
gate body, absence of pigment, verrucosus integument). Changes in muscu
lature and reductions in genitalia are probably further consequences. One can 
a ssume th a t Milax verrucosus developed from an ancestor similar to other present- 
day Milax and th a t during its evolution accessory gland ducts were fused 
or reduced, the stimulator was reduced, the vas deferens shortened, etc.

Genus Tandonia  L e s s o n a  et P o l l o n e r a ,  1882
Tandonia L e s s o n a  et P o l l o n e r a , 1882: 54. T y p u s :  Limax marginatus D r a p a r n a u d , 

1805 (non M u l l e r ) (=  Lim ax rusticus M i l l e t , 1843).
Subamalia P o l l o n e r a , 1887: 5. T y p u s :  Am alia robici S im r o t h , 1885.
Prom ilax  W a g n e r , 1930: 50. T y p u s :  Am alia baldensis S i m r o t h , 1910.

R e fe r e n c e s :  H e s s e  1926: 33 (sectio Tandonia); W a g n e r  1930: 51 (sectio Tandonia);  
W ik t o r  1981: 145.

Body elongate in crawling specimens, almost parallel-sided in most species, 
w ith abruptly  narrowed, short posterior part. Length up to about 100 mm. Keel 
usually low, attaining mantle hindmargin in some species, limited to posterior 
p a rt of dorsum in others.
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Atrium  small, tubular, without stimulator. Accessory glands opening into 
vagina (not atrium), glands either as individual tubes around vagina, or fused 
in two large masses, every mass with one or more ducts. Penis short, epiphallus 
long, often narrowing posteriorly.

D is t r ib u t io n .  Southern Alps (most species), central and partly  western 
Europe, Crimea, North Africa, Asia Minor.

About 30 species.

Tandon ia  ku sceri (W a g n e r , 1931)

M ilax [M ilax) Kusceri W a g n e r ,  1931a: 72. L o c u s  ty p ic u s :  Sveta Pctka near Niś (Serbia, 
Yugoslavia). H o lo ty p u s :  Natur hist. Mus. Vienna.

M ilax [M ilax) Kusceri W a g n e r ,  1931b: 200.
?Am alia  (Tandonia) liessei B t t g .  : B a b o r  1898: 40.
?Am alia [Tandonia) carinata L e a c i i :  B a b o r  1898: 40.
?Amalia marginata D r a p .:  J u r i n i ć  1906: 10.
Am alia marginata D r a p .( ? ) :  W o h l b e r e d t  1911: 184.
?Milax [M ilax) marginatus D r a p . :  W a g n e r  1934a: 57.
M ilax [M ilax) Kusceri H. W a g n . : W a g n e r  1934a: 57, 1934b: 90.
M ilax rusticus longipenis G r o s s u  et L u p u , 1961a: 137. L o c u s  t y p ic u s :  Babadag (N-Dobru- 

dzlia (Dobruja), Rumania). H o lo ty p u s :  MNII “Gr. A ntipa”, Bucharest, No. 13109. 
M ilax rusticus f. balcanicus G r o s s u  et L u p u , 1961a: 139. L o c u s  t y p ic u s :  Comorova (SW- 

-Dobrudzha, Rumania). H o lo ty p u s :  MNH “Gr. A ntipa”, Bucharest, No. 13126. 
M ilax [M ilax) bojanensis H u d e c ,  1964: 187. L o c u s  t y p ic u s :  the garden near “Bojanska 

cerkva” (Boyana near Sofia, Bulgaria). H o lo t y p u s :  Senckenbergisches Museum, 
Frankfurt a/M., No. 175690. Also H u d e c  1965: 11,. 1967b: 2 0 .

1 Milax rusticus M i l l e t :  L u p u  1968: 31.
M ilax longipenis ( G r o s s u  e t  L u p u ) :  L u p u  1968: 34.
M ilax longipenis bojanensis ( H u d e c ) :  L u p u  1968: 35.

R e fe r e n c e s :  D a m .ta n o v  and L ik h a r e v '  1975: 330; H u d e c  1965: 11, 1967b: 20; 
H u d e c  and V a s a t k o  1971: 19 (illustrations, photographs, synonym s); L i k h a r e v  and W i k t o r  
1980: 374; O S a n o v a  1970: 77, 1972: 147 (bionomics); U r b a ń s k i  and W i k t o r  1968: 86 
(illustrations, description); W i k t o r  1977: 293.

Body length up to about 100 mm in crawling, about 55-65 mm in preserved 
specimens. Mantle about £ of body length. Keel often inconspicuous in living 
specimens, attaining mantle hindmargin, visible only posteriorly in im pro
perly preserved specimens (e.g. macerated).

C o lo u ra tio n . Living specimens pink-brown or ash-grey pink with m any 
irregular blackish spots (Fig. 17), confluent into two lateral bands on mantle. 
Mantle of some specimens with weakly pigmented band. Head and tentacles 
blackish, remaining p art of dorsum with spots along skin grooves. Preserved 
specimens devoid of pink colouration, body getting mucky yellow or brown 
and spots black. Keel w ithout spots, lighter in colour than dorsum. Sole mucky- 
cream.
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1 mm

Slime dense, hyaline, milky in irritated  specimens.
G e n i ta l ia  (Figs. 18-19). Epiphallus and vas deferens very long. Penis 

short, anterior p art spherically broadened with papilla inside (Fig. 19), posterior

Figs. 17-19. Tandonia husceri ( W a g n .) :  17 — side view (specimen from Ropotamo), 18 — 
copulatory organs (specimen from Balcliik) 19 — papilla inside the penis (after L i k h a r e v

and W i k t o r  1980)

part cylindrical, slightly broadening. Slight constriction (with a narrow retrac
to r inserted in it) can be regarded as its posterior limit. Epiphallus tubiform, 
slightly broadened mesally, coiled helically, communicating with membraneous 
mesenterium by thick blood-vessel. This mesenterium was incorrectly in ter
preted by U r b a ń s k i  and W ik t o r  (1968) as accessory retractor. Epiphallus
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5-8 times of penis length. Yas deferens thin, as long as 1-1.5 of penis and epi- 
phallus taken together. Oviductus straight, tubular, a little longer than penis. 
Spermatheca oval or spherical. Spermatheea duct equal to penis in diam eter. 
Vagina very short, with numerous yellowish tubular accessory glands opening 
into it. Atrium very short, flattened, communicating along whole length with 
body integuments.

E a d u la .  Its  formula: C. 16-18. 37-40/ x 113.
B io n o m ics . Largely tolerant to most ecological factors. Met in biotopes, 

of various humidity (including xerothermic ones). Most numerous in sites abun
dant with stones, bricks or logs. Met in forests, bushes and rock rubble with 
sparse vegetation. Sometimes found in large numbers on calcareous soils. 
Hiding under stones and logs. Beaching the altitude of 1250 m a t Yitosha 
(O s a n o v a  1972). All known habitats below this altitude. Life history almost 
totally unknown. Mating specimens were photographed by O s a n o v a  (1972) 
who also gave some information on the life of the species. She collected eggs 
in spring (8th April). Hatching takes 16-20 days under laboratory conditions. 
Eggs iridescent, oval, 4.5 x 4 mm in diameter. Several generations probably 
overlap, as suggested by the size differences in simultaneously occurring spe
cimens.

D is t r ib u t io n .  Known from Serbia, Bulgaria (numerous records), western 
Turkey and Rumanian Dobrudzha. Found also in Odessa, USSR, bu t probably 
introduced there (L ik h a r e v  and W ik to r  1980).

Tandonia
kusceri

Map 7. Tandonia Icusceri
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Material examined: 188 specimens.
R e c o r d s  (Map 7):

Stara Pianina: Botevgrad leg. P o p o v  (MNH), Vratsa, Lakatnik on the Iskur, Teteven, 
Bulgarene near Lovech, Sokolski Monastir near Gabrovo leg. P i n t e r  (HNHM), Cherni 
Osum near Troyan, Dryanovski Monastir near Dryanovo, Kalofer leg. W a r c h a ł o w s k i  
(MNH), Kotel, Karlovo, Madara near Shumen (Kolarovgrad) leg. B e s k o v  (MNH), 
Shumen (Kolarovgrad) leg. B e § k o v  et S t a r ę g a  (IZW), NW  of Aitos on the Aitoska 
rekaleg. S z i g e t h y  (HNHM). Also: W a g n e r  (1934a) — Shumen, Radomirsko, Rebrovo, 
Svoge, Iskur-Defile (the Iskur gorge); W a g n e r  (1934b) — Lakatnik, Iskrets, Cherepiski 
Monastir, Turnovo, Preobrazhenski Monastir near Turnovo, Zlatna Panega, Polaten 
near Teteven, Kotel; O s a n o v a  (1970) — Belogradchik, Barzija (Barzya), Klisura, 
Klisurski Monastir, Vratsa, Moravitsa, Buchino Prohod, Iskrets, Svoge, Lakatnik, 
Rebrovo.

Sofia: in greenhouses leg. P o p o v  (MNH); also W a g n e r  (1934a) — Sofia.
Vitosha: Boyanski Vodopad leg. O s a n o v a  et P i n t ź r  (NHMH), Dragalevchi leg. T o t e v  

(MNH). Also: H u d e c  (19G4) — Boyana; O s a n o v a  (1972) — Boyana, Zheleznitsa, 
Popovo, Dragalevchi, Simoenovo, Kladnitsa, Chupetlovo.

Sredna Gora: U r b a ń s k i  and W i k t o r  (1968) — Stara Zagora, Starozagorski Bani. 
Kresensko — SW Bulgaria leg. B u r e s c h  (BAN).
P iryn : Rozhentsy near Melnik, Sandanski in the municipal park, Gostun near Bansko, 

Gotse Delchev.
Konyavska Pianina: Konyovo. Also U r b a ń s k i  and W i k t o r  (1968) — Dragamirovo. 
K yustendil — W a g n e r  (1934a), U r b a ń s k i  and W i k t o r  (1968).
Rila: around Blagoevgrad.
Rodopi: Plovdiv, the mountain Bunardzhik, Ognianovo near Gotse Delchev, Kurdzhali, 

Smolyan, Bachkovski Monastir. Also: W a g n e r  (1934a) — ? Chepelare; U r b a ń s k i  
and W i k t o r  (1968) — Batak, Durken near Batak.

?Khaskovo — J u r i n i ć  (1906).
The Danube Valley: U r b a ń s k i  and W i k t o r  (1968) — Vidin.
The Black Sea coast: Kavarna leg. U r b a ń s k i  (coll. U r b a ń s k i ) ,  Balchik, Monastir near 

Varna, Bakarlyk Hills near Burgas, Primorsko near Burgas. Also: W a g n e r  (1940) — 
Varna; H u d e c  (1967b, 1965) — Z latn iPiasatsi, Obzor; U r b a ń s k i  and W i k t o r  (1968) — 
Varna, Sv. Konstantin near Varna, Zlatni Piasatsi, Suzopol, Arkutino blato near 
Burgas.

Com m erits .
T. kusceri is similar to T. serbica (see comments under th a t species) and 

T. rustica. Unlike kusceri, rustica is characterized by its slightly more elongate 
body, with more obtuse posterior end; the white or dark creamy skin, with 
small, black spots; the elongate, apically narrowed spermatheca; the mesally 
broadened spermatheca duct; and the proportionally much shorter epiphallus. 
(see illustrations in H u d e c  1963, W ik to r  1973).

T andon ia  serbica  (W a g n e r , 1931)

M ilax  (M ilax) serbicus W a g n e r ,  1931a: 63. L o c u s  ty p ic u s :  Sveta Petka around Niś 
(Serbia, Yugoslavia).

M ilax (M ilax) serbicus W a g n .:  U r b a ń s k i  and W i k t o r  1968: 82;  O s a n o v a  1970: 77, 1972:  
149.

R e fe r e n c e s :  D a m j a n o v  and L i k h a r e v  1975: 329; W a g n e r  1931a: 63; U r b a ń s k i  
and W i k t o r  1968: 82 (description, illustrations); W i k t o r  1977: 292.
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Body length up to 45 mm in preserved specimens. Individuals 30 mm long 
are mostly mature. Mantle about £ of body length. Keel attaining m antle liind- 
margin in living specimens bu t invisible posteriorly in some preserved (mostly 
improperly preserved) specimens; in such specimens it has about § of dorsum 
length.

Colouration. Body brownish, mucky cream-coloured or pink-brown with 
blackish reticulate pattern , which is formed by pigment in skin-grooves. In  most 
specimens the rear of the body with black spots about 2 mm in diameter, as if 
splashed with drawing ink (Fig. 20). Occasional spotless specimens resembling

1 m m

Pigs. 20-22. Tandonia serbica (W a g n .) :  20 — side view, 21 — copulatory organs (specimen 
from Karlovo), 22 — papilla inside the penis (specimen from Skipka)
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juveniles of Tandonia liusceri, distinguished only by internal structure (see com
ments below). Mantle with well-defined, horseshoe-like band, which is usually 
evanescent anteriorly, occasionally also with median band. Head and tentacles 
blackish. Sole mucky cream.

Slime hyaline.
G e n ita l ia  (Fig. 21). Characteristic of this species are: long penis, epiphal- 

lus about twice penis length, both parts separated by shallow constriction (to 
which penis retractor is attached). Penis oviform or clavate. Anterior part of 
penis and atrium  attached to body wall by a thick membraneous muscle. Gene
ral structure of genitalia similar as in T. Tcusceri bu t penis shorter, retractor 
wider, shorter, thicker as compared with epiphallus, papilla in penis of diffe
ren t type (Fig. 22). Yas deferens thin, long. Sperma theca duct thick. Sperma- 
theca spherical or oval, frequently elongate or narrowed posteriorly. Oviductus 
tubiform , of varying length, 1-3 times penis length. Accessory glands forming 
two or more masses which consist of numerous ducts closely pressed together, 
opening into very short vagina. Atrium short, on the same axis as penis. Spermo- 
viductus orange in most freshly preserved specimens.

Spermatophore with dermoid coppery-yellow cover, consisting of two 
parts; broad, strongly curled one and capillary, introducing spermatophore. 
Cover with dichotomously ramified hooks (U r b a ń s k i  and W ik t o r  1968, fig. 17).

R a d u la .  Formula of teeth : C. 16-19. 3 8 -4 1 /x 115.
B io n o m ics . Mainly in rock rubbles, especially limestone. Almost exclu

sively on dry slopes covered by bushes, up to about 1200 m a.s.l. in mountains. 
Specimens with spermatophores in spermatheca were collected in June and 
October. Life cycle almost unknown. I t  is not sure, if this species has two re- 
productory cycles or if copulations take place during the whole vegetation 
period.

D is t r ib u t io n .  Known in Serbia and south-western Bulgaria. In  Bulgaria: 
in the north from Prauzhda and Yratsanska Pianina and further along Stara 
Pianina to Shipka pass. Also Piryn, Rila and Rodopi a t least to the Chaya 
Valley (Chepelarska reka).

Material examined: 137 specimens.
R e c o r d s  (Map 8):

Stara Pianina: Yratsa, Lakatnik, Cherni Osum near Troyan, Rybaritsa near Teteven, Karlo-
vo, (?) at Shipka pass (non-typical specimens). Also: U r b a ń s k i  and W i k t o r  (1968) —
Lakatnik, Cherni Osum; O s a n o v a  (1970) — Prauzhda.

Vitosha: around Boyana and Boyanskie Ozera. Also: O s a n o v a  (1972) — Duhlata.
Truu and the surroundings: leg. B e ś k o v  and S t a r ę g a  (IZW); also U r b a ń s k i  and W i k t o r

(1968) — Trun and Strazimirovtsi.
Maleshevska Pianina: Bereznitsa near Sandanski leg. B e S k o v  and S t a r ę g a  (IZW). 
Pirin: Gostun near Bansko leg. B e s k o v  and S t a r ę g a  (IZW), Goce Delchev, Koprivlcn,

Breznitsa near Goce Delchev, Liliyanovo near Sandanski.
Slavianka: Carev Vrukh leg. Conkiiov (BAN).
Petrieh — U r b a ń s k i  and W i k t o r  (1968).
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Tandonia
se rb ica

*

Map 8. Tandonia serbica

Eila: around Yakoruda. Also U r b a ń s k i  and W i k t o r  (1968) — Predel; D a m j a n o v  and 
L i k h a r e v  (1975) — Skakavitsa, Eilski Monastir.

Eodopi: around Peslitera on the Stara Eeka river, Asenovgrad, Klubyata near Bachkovski 
Monastir, Hvoyna, Chudni Mostove (=  Erkruprija), between Hvoyna and Chudni 
Mostove leg. P i n t e r  (HNIIM). Also: U r b a ń s k i  and W i k t o r  (1968) — Durken near 
Peslitera, Asenova Krepost near Asenovgrad, Bachkovski Monastir, Narechenski 
Bani; D a m j a n o v  and L i k h a r e v  (1975) — Smolyan, Zlatograd, Madan.

Kliarmnali — D a m j a n o v  and L i k h a r e v  (1975).

C o m m en ts .
T. serbica and T. kusceri are very similar and possibly are conspeeific. 

They sometimes occur in the same habitats, although kusceri is less eurytopic 
and less widely distributed.

The most characteristic diagnostic feature of serbica is the presence of 
dark, blot-like spots in the postpallia 1 body part. However, this feature occurs 
only in some specimens. Spotless individuals are almost identical externally 
with juvenile kusceri, bu t can be recognized by their inner organs. Penis of 
serbica is larger, oval, epiphallus is markedly shorter and retractor penis is 
broader than in kusceri. All these organs are very significant in size and shape,, 
bu t intermediates have not been found. Proper identification is difficult w ithout 
material for comparison and some experiences. Also penial papilla is different 
in both species, bu t the range of its variation is unknown.

The spermatophore was found in many serbica, bu t never in kusceri. This
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fact suggests th a t the observed differences are actually the result of changes 
in the sexual cycle. Characters of most serbica are proper for the initial (male) 
phase of the sexual cycle.

1mm

1 mm

Tandonia budapestensis (H azay, 1881)

Am alia budapestensis H a z a y ,  1881: 37. L o c u s  t y p ic u s :  Budapest.
Lim ax gracilis L e y d i g ,  1876: 276 (non gracilis R a f i n e s q u e ,  1820).
Am alia Cibiniensis K im a k o w ic z ,  1884: 103. T erra  t y p ic a :  Transylvania.
Am alia gracilis L e y d i g :  J u r in iĆ  1906: 10.

R e fe r e n c e s :  D a m j a n o v  and L i k h a r e v  1975: 328; G e r h a r d t  1936a: 315 (copulation); 
H u d e c  1963: 149 (bibliography, illustrations); Q u ic k  1960: 160 (bibliography); L i k h a r e v  
and W i k t o r  1980: 376; W i k t o r  1973: 54 (bibliography, illustrations), 1977: 292.

Body length 60-70 mm in crawling, 30-40 mm in preserved specimens. 
Mantle covering less than ^ of body length. Body slender, gradually narro
wing posteriorly. Keel prominent, attaining mantle hindmargin. Sole narrow.

Figs. 23-25. Tandonia budapestensis ( H a z .) :  23 — side view (specimen from Vitosha), 
24 — copulatory organs (specimen from Vitosha), 25 — papilla inside the penis (specimen

from Bucharest)
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C o lo u ra tio n . Black-brown, a t first sight almost unicolour, yet with 
numerous small blackish spots on mucky cream or mucky orange background 
(Fig. 23). Dorsum and mantle slightly darker than  sides. Mantle sides with indi
stinct black bands. Keel and lower parts of sides w ithout black pigment. Head 
and neck blackish. Sole brown-cream or orange-cream. Body ash-grey-brown 
or blackish in preserved specimens, w ithout yellowisli-orange hue between spots.

Slime very dense, sticky, hyaline, yellowish in irritated specimens.

G e n ita l ia  (Fig. 24). Asymmetrical junction of vas deferens and epiphal- 
lus is distinctive. Vas deferens opening apically bu t not medially. Epiphallus cy
lindrical or claviform, about twice penis length. Penis rounded. Both epiphallus 
and penis forming one straight line due to lack of any bend a t their junction. 
Penial papilla small (see Fig. 25). Musculus retractor penis attached laterally 
between epiphallus and penis. Oviductus tubiform. Yagina very short, its ac
cessory glands forming two bundles close to its walls. Spermatheca duct broad, 
of varying length, as long as sperma theca or much shorter. Sperma theca of 
varying shape, usually oval, sometimes narrowed posteriorly (Fig. 24), never 
tapered apically. Atrium short, tubular.

Spermatophore (see Q u ic k  1960; G r o s s u  1961; H u d e c  1963) thin, smooth 
on about £ of its length, remainder gradually broadening, covered with bifur
cated spines; spines forming two rows (on one side only) near thin part, a rran 
ged in four rows on broad part.

Formula of r a d u la :  0. 6-13. 2-4. 8 -1 5 /X 94.

B io n o m ic s . Largely tolerant to most ecological factors, especially as 
a synanthrope. Met most frequently among shrubs, sometimes in forests, ruins, 
rock rubble, composts, dumping grounds, parks, and cultivated gardens. Some
times found in poorly shaded or even insolated biotopes. Hiding under stones 
and clods of earth. Sometimes a pest on crops. In  Bulgaria up to about 1500 m.

D is t r ib u t io n .  As a synanthrope it spread over a large p art of Europe. 
Most probably it originally inhabited southern subalpine regions and northern 
Balkans, eastwards to Austria, Hungary and Rum ania (Transylvania) as sug
gested by its ecological requirements and occurrence in biotopes not changed 
by man. Introduced into Czechoslovakia, Poland, Belgium, Great B ritain  
and Ireland, Iceland, Turkey and the Hebrides. Isolated habitats in south-west 
Bulgaria.

Material examined: 26 specimens.
R e c o r d s  (Map 9):

Yitoslia: Zlatni Mostove; also O ś a n o v a  (1972) — around Boyana and Zheleznitsa. 
Osogovska Pianina: Osogovo.
Rila: valley o f  the Bistritsa River near the Parangalitsa nature reserve. Also: J u r in iÓ

(1906) — Carev Vurkli.
Rodopi ( U r b a ń s k i  and W i k t o r  1968): Lepenitsa near Velingrad, Asenovgrad, H voyna.
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Tandonia
b u d a p e ste n s is

1±

Map 9. Tandonia budapestensis

Tandon ia  p ir in ia n a  n. sp.

D ia g n o s is . The presence of an appendix a t the junction of vas deferens 
and epiphallus distinguishes this species from all other Tandonia. Externally, 
especially when preserved, T. piriniana  resembles T. cristata (K a l e n ic z e n k o , 
1851), T. kaleniczenkoi (Cl e s s i n , 1883), and T. schlesclii (W a g n e r , 1930) bu t the 
elongate penis (Figs. 27-28) and the absence of constriction between penis 
and epiphallus are distinctive. Contrary to T. kaleniczenlwi it lacks a barrel- 
shaped atrium . T. strandi (W a g n e r , 1934) has similar genitalia, bu t it is much 
larger (body length to 61 mm) and differently coloured.

B o d y  slender. Specimens preserved in alcohol up to 20 mm long, 4 mm 
wide. Mantle up to 6 mm long. Dimensions of holotype: 15 mm long, 3.5 mm 
wide, mantle 5 mm long. Keel well-defined, attaining mantle hindmargin 
(Fig. 26). Integum ent finely sculptured bu t grooves shallow, between median 
line and spiraculum: 13 grooves in holotype and 12 in some of the paratypes.

Living specimens dark green, almost black, preserved more or less uniformly 
blackish, with darker skin grooves and a semicircular groove on mantle. Keel 
cream-coloured. Sole blackish laterally, creamy medially.

G e n i ta l ia  (Figs. 27-29). Glandula hermaphroditica whitish, entirely 
hidden under liver lobes. Ductus hermaphroditicus short. Vas deferens twisted,
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1 mm

Figs. 26-27. Tandonia pirin iana  n. sp.: 26 — side view (kolotype), 27 — genitalia of tlie lio-
lotype

thick. All specimens with a pocket-like appendix between vas deferens and 
epiphallus (Fig. 29), as if fused loop of vas deferens, probably functioning as 
a gland. Epiphallus elongatedly conical with apex directed posteriorly, a t its 
junction with appendix as wide as vas deferens. Penis narrowest a t junction 
with atrium , also with narrowing anterior p art (where a small papilla is situated) 
but no tapering on musculus retractor insertion. Oviductus tubiform, w ithout 
swellings. Spermatheca elongate, tapering apically. Spermatheca duct broad,
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tubular. Spermatlieca with its duct equal in length to penis with epiphallus. 
Vagina short, spherically swollen anteriorly. A trium  broad, flattened.

M u sc u lu s  c o lu m e lla r is  bifurcating directly a t its base, i.e. a t its 
posterior insertion (Fig. 30).

1mm

3 02 8

2 9 3 1
1 mm1m

i l l
47 41

m
11 10

Figs. 28-32. Tandonia piriniano  n. sp .: 28 — diagram of tlie genitalia of one of the paratypes 
(from Rozhentsy), 29 — appendix on the verge of vas deferens and epiphallus, 30 — musculus 
columellaris, 31 — shell of the paratypo, 32 — teeth of the paratype radula (specimen from

Rozhentsy)
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Formula of r a d u la  alm ost as in Tandonia cristata: C. 10. 37/ x 94 (para- 
type from Eozhentsy) bu t cusps narrower (Fig. 32).

S h e ll (Fig. 31) distinctly flattened, longitudinally oval with poorly diffe
ren tiated  growth lines.

D ig e s tiv e  sy s te m : Fig. 33.
B i o n o mi c s .  The collected specimens were found under stones among thick 

shrubs.
D i s t r i b u t i o n .  Known only from southern P irin foothills a t the altitude 

of about 500 m.

33

' '  *  '  f

3 4

1 m m

Fig. 33. Tandonia pirin iana  n. sp. — alimentary tract (specimen from Koprivlen). 
F ig . 34. Tandonia cristata (Kal.) — spermatopliore and one of the hooks on its surface, in

a larger scale (specimen from Ropotamo)

Material examined (Map 11):
I lo lo ty p u s :  Koprivlen south of Gotse Delchev (Pirin foothills — south-western 

Bulgaria). Moderately humid hornbeam-beech brushwood at valley bottom  stream. Leg. 
A. W i k t o r  25 Y 1967, MNII No. 468.

P a r a t y p i:  the same data as holotypus: M N H ; 1 +  2 juv. — Koprivlen near Gotso 
Delchev, a dry slope with hornbeam bushes, marble, leg. A. W i k t o r  25 Y  1967 (MNH); 
1 +  2 juv. — Rozhentsy (Rozhency) near Melnik (S-Pirin, Bulgaria), leg. A. W i k t o r  2 V I  
1967 (MNH).
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Tanclonia c r is ta ta  ( K a l e n i c z e n k o ,  1851)
Kryniclcillus cristatus K a l e n i c z e n k o , 1 8 5 1 a :  2 2 5 .  L o c u s  t y p ic u s :  Otuz — Crimea, (non.

Lim ax cristatus L e i b l e i n , 1 8 2 9 ) .
? Am alia pallidula  Cockerell, 1 8 9 0 :  2 8 6 .
M ilax (M ilax) cristatus nanus Grossu et Lu pu , 1 9 6 1 :  141 .  L o c u s  t y p ic u s :  Cocos Mona

stery (E-Rumania). H o lo ty p u s :  Mus. Gr. Antipa, Bucharest; Urbański and W iktor 
1 9 6 8 :  80.

R e fe r e n c e s :  Damjanov and L ikharev 1 9 7 5 :  3 3 3 ;  Grossu and Lupu  1 9 6 1 :  141  
(description, illustrations); Likharev and W iktor 1 9 8 0 :  3 6 5 ;  W iktor 1 9 7 7 :  2 9 2 .

1 mm

35

361 mm 1 mm

Figs. 35-36. Tandonia cristata (K a l.): 35 — side view (specimen from Smolyan), 36 — co- 
pulatory organs (specimen from Cherni Osum)
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Body length up to 30 mm in living specimens. The largest preserved Bul
garian specimen is 25 mm long, 6 mm wide, m antle 6 mm long. Body slender, 
slightly narrowing posteriorly. Keel well-defined, prominent. Integum ent 
finely sculptured, forming a reticulate pattern . Usually 8 or 9 grooves between 
keel and pneumostome, sometimes 11.

C o lo u ra tio n . Living specimens ash-grey-greenish or ash-grey-yellowish 
with darker dorsum and mantle. Preserved specimens pale ash-grey or bluish- 
asli-grey, skin grooves becoming darker than the background (Pig. 35). Head 
and tentacles blackish. Sole cream-coloured.

Slime hyaline or slightly yellowish, dense.
G e n i ta l ia  (Fig. 36). Yas deferens and epipliallus well delimited. The 

whole vas deferens thin, opening into epiphallus apicomedially. Epiphallus 
usually shorter than or equal to penis, claviform, broadening posteriorly, coni
cal or barrel-shaped when contracted, sometimes slightly hooked. Junction of 
epiphallus with penis as a distinct constriction where retractor is inserted. 
Penis slightly constricted medially and tapering anteriorly, its anterior p art 
longer than  the posterior one. A membraneous retentor keeping penis close 
to body walls a t junction with atrium . Penis with small, rounded papilla inside 
(Fig. 37). Oviductus tubiform, broad, broadening a t junction with spermatheca

Fig. 37. Tandonia cristata (K al.) — 
papilla inside the penis (after L ikha

rev and W iktor 1980)

duct. Vagina short, distinct, with two white accessory glands opening into it 
by two ducts. Spermatheca variously shaped, in juveniles elongate, indistinctly 
delimited from spermatheca duct (see Urbański and Wiktor 1968, Fig. 14), 
in adults broadening anteriorly when filled, bu t with posterior end narrow. 
Spermatheca short, tubular, twice as long as spermatheca duct.

S p e rm a to p h o re  (Fig. 34) not yet described. A well preserved spermato- 
phore was found in a specimen collected on October 29. I t  was placed in the 
spermatheca and twice folded (not coiled spirally). Its  sheath was light yello
wish (golden-hued), irradiant. Surface with two strong double hooks.
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Formula of r a d u la :  C. 9. 3 8 /x 101 (teeth — see U r b a ń s k i  and W ik t o r  
1968, Fig. 15).

B io n o m ic s . Hiding under big stones deep in soil. Met mostly in mixed 
and deciduous forests, also among shrubs. Found most frequently in loamy soils, 
lower parts of valleys and their bottoms. Recorded from non-forest biotopes, 
e.g. gardens. Up to 1500 m in mountains.

D is t r ib u t io n .  Southern Ukraine (Odessa, Uzhorod, Crimea), Rumanian 
Dobrudzha ( =  Dobruja), Bulgaria, northern Turkey.

Tandonia 

c ris t  a ta

Map 10. Tandonia cristata

Material examined: 41 specimens.
R e c o r d s  (Map 10):

Stara Pianina: valley around Karlovo city, Cherni Osum and Beli Osum near Troyan, around 
Dryanovo Monastir near Dryanovo, Zheravna near Kotel. Also: Urbański and W iktor 
(1968) — Berkovitsa and Turnovo.

Kyustendil: — D amjanov and Likharev (1975).
Vitoslia: around Boyana and Boyanske Ozera. Also: D amjanov and L ikharev (1975) — 

Panckarovo, Simeonovo, Zlatne Mostove.
Rodopi: Smolyan. Also: D amjanov and Likharev (1975) — Zlatograd, Krumovgrad. 
K liaskovo: Urbański and W iktor (1968) — Ivhaskovski mineralni bani.
Sakar Pianina: Urbański and W iktor (1968) — Topolovgrad.
The Black Sea coast: Kavarna leg. and coll. J. Urbański, Batova near Balchik, Aladzka
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Monastir near Varna, Bakarlyk Heights near Burgas. Arkutino on Ropotamo, Rusał
ka — Tank Liman leg. and coll. J. U rbański. Also: U rbański and W iktor (1 9 6 8 )  — 
Zlatni Piasatsi and D amjanov and Likharev ( 1 9 7 5 )  — Ropotamo and Burgas.

T andon ia  p in te r i  (W ik t o r , 1975)

M ilax pinteri W i k t o r , 1 9 7 5 :  7 7 .  L o c u s  t y p ic u s :  Cudni Mostove (== Cliudni Mostove), 
Rodopi (Bulgaria). H o lo ty p u s :  MNII No. 458.

Body length in preserved adults usually 30-35 mm (observed maximum 
52 mm), width 7-8 mm. Mantle 10-12 mm long. Integum ent finely grooved, 
shallow.

Colouration (Fig. 38). Dorsum almost black, side getting lighter downwards, 
grey parts of side with scarce rounded black spots, as if splashed with black

Pigs. 38-39 . Tandonia 'pinteri (W iktor): 38 — side and top view, 39 — copulatory organs
(after W iktor 1975)

pigment. Mantle with complicated pattern  and irregular lateral bands, their 
lower edges jagged, forming a system of detached spots. Upper bands with 
edges irregular bu t continuous, well differentiated from mucky cream semicir
cular band near mantle groove. Mantle blackish or ash-grey medially, with 
indistinct dark (but not black) spots. Head and neck blackish, sole mucky 
cream.

G e n i ta l ia  (Fig. 39). Yas deferens long, thin. Epipliallus small, conical, 
hooked anteriorly. Penis big as compared to epipliallus, irregularly spherical, 
indistinctly delimited from broad atrium . Penis with a big, elongated papilla
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inside (Fig. 10). Spermatheca oval, broadening posteriorly. Spermatheca duct 
usually thin, longer than spermatheca. Combined length of spermatheca and 
its duct 1-3 times combined length of penis and epiphallus. Free oviductus 
tubular, equal in length to penis and epiphallus together. Vagina short, a little 
shorter than oviductus. Accessory glands cream-coloured, consisting of compact 
tube-like structures, opening into vagina by several thin ducts.

1mm

F i g .  40 .  Tandonia pin teri ( W i k t o r ) — p a p i l l a  
in s i d e  t l ie  p e n i s  ( s p e c i m e n  f r o m  D e v o n )

Formula of r a d u la :  C. 15 .36/x 137.
B io n o m ic s  unknown. Met in moist and well shaded sites. Collected up 

to 1500 m in mountains.
D is t r ib u t io n :  known only from Bulgaria.
Material examined: 35 specimens: liolotype and 34 paratypcs.
R e c o r d s  (Map 11):

Rodopi: Cliudni Mostove (Erkrupria =  Erkruprya), Smolyan, D even.

Tandon ia  so iverbii (F e r u s s a c , 1823)

Lim ax Soiverbii F e r u s s a c , 1 8 2 3 :  96 .  L o c u s  t y p ic u s :  London. U s u a l l y ,  but incorrectly 
spelled “sowerbyi".

L im ax earinatus R i s s o ,  1 8 2 6 :  56 .
lA m alia  (Tandonia) liessei B t t g . : B a b o r  1 8 9 8 :  40 .
‘‘IAmalia  (Tandonia) carinata L e a c i i : B a b o r  1 8 9 8 :  40 .
Alilax collingei H e s s e ,  1 9 2 6 :  111 ( see  Q u i c k  I 9 6 0 :  158) .
3 Alilax (M ilax) Sowerbyi F ź r . s u b s p e c .  Hessei B t t g .:  W a g n e r  1 9 3 1 a :  60 .

R e fe r e n c e s :  Q u ic k  1 9 6 0 :  158  (survey, illustrations).
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Tandonia
pinteri
p irin iana

Map 11. Tandonia pinteri and Tandonia piriniana

This species probably does not occur in Bulgaria. I t  was recorded from 
Sliven by B abor 1898 (as Amalia hessei B ttg.), and W agner 1931a (as M ilax 
sowerbyi ssp. Hessei Bttg.), but the specimens probably were T. kusceri which 
is common in Sliven area and which externally resembles T. sowerbii. Also 
specimens recorded by B abor 1898 as Amalia earinata Leach from Sliven 
probably were T. kusceri.

Unlike T. kusceri, the dorsum of T. sowerbii is compressed laterally roof
like. Keel protruding, forming a sharp ledge. Body densely spotted but not 
reticulate. Epiphallus short, cylindrical, asymmetrically connected with vas 
deferens. Spermatheca elongated, cylindrical.

D is t r ib u t io n :  Greece, Italy, France, Belgium, Holland, Spain, British 
Isles.

Tandonia ru stica  (Millet, 1843)
Lim ax rusticus Millet, 1843: 1. L o c u s  t y p ic u e  and type unknown.
Am alia marginata D rap.: Jurinić 1906: 10
M ilax {Milax) marginatus D rap.: Wagner 1934a: 57.

R e fe r e n c e s :  IIudec 1963: 149 ; L ikharev and W iktor 1980: 372; W iktor 1973: 51.

Probably not occurring in Bulgaria. Recorded by Jurinic (190G) from 
Chepelare (Rodopi), Cliaren Yruh (Rila) and “A ku-Bunarskit” near Khasko- 
vo, but these records probably refer to T. kusceri. The la tter species was un 
known to Jurinic (it was described in 1931) and externally it is very similar
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to T. rustica. W a g n e r  (1934a) recorded it from Chepelare (as Milax marginatus), 
bu t the figure he refers to (his Abbildung 10) clearly indicates the genitalia of 
T. kusceri.

See comments on Tandonia kusceri (p. 105).

Fig. 41. Tandonia totevi (Wiktor) — external appearance (after W iktor 1975)
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Tan (Ionia totevi ( W i k t o r ,  1975)

M ilax  (Subamalia) totevi W iktor, 1975: 82. L o c u s  t y p ic u s :  Deven, Rodopi (Bulgaria).
H o lo ty p u s :  MNH No. 459.

Body length in preserved adults above 70 mm, mantle length 21 mm, body 
width approximately 15 mm. Body elongate, as in big Limax, especially L. fla- 
mis (see p. 144). Keel scarcely sculptured, about 1 cm long. Skin grooves small, 
poorly differentiated; up to 21 grooves between pneumostome and median 
line of dorsum. Mantle groove also ill-defined.

C o lo u ra tio n  (Fig. 41). Dorsum and mantle blackish-olive, with lighter 
olive-green or mucky-cream spots. Body sides resembling the above mentioned 
spots in colour, lacking dark pigment (especially anteriorly). Dorsum at middle 
with light stripe which attains keel.

G e n ita l ia  (Fig. 42). Epiphallus tubular, bent and folded over forward. 
Penis big, reel-like anteriorly, one side with wall-swelling. Retractor penis 
very thin. Penial papilla — see Fig. 43. Spermatheca elongated, as if directly

Figs. 42-43. Tandonia totevi (Wiktor): 42 — copulatory organs, 43 — papilla inside tlie penis
(holotype)

opening into oviductus because of spermatheca duct being poorly differentiated. 
Oviductus tubular, slightly thinner than epiphallus. Vagina of the same diame
ter as oviductus. Accessory glands pressed together, sticking to oviductus. 
Atrium short, hardly visible.

Formula of r a d u la :  C. 17. 4 9 /x 156.
B io n o m ic s  unknown.
D is t r ib u t io n :  known only from the type locality where it occurs as 

.a synantlirope in ruderal habitats (Map 6).
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L im a co id ea  B a f in e s q u e ,  1815

S lugs. Shell entirely hidden in a closed cavity inside the mantle. I t  has 
the  shape of an asymmetrical plate with lines of increment. The embryonic 
p art of the shell is situated a little to the left of the long axis. Body rear pointed, 
frequently a keel on the back. The sole divided in three elongated zones. Kidney 
surrounds falcatcdly the heart on its right, partly  on its back. Secondary 
ureter separated from kidney, set apart. Urinary bladder occurs. In  female 
p art of genitalia and atrium  no accessory organs, no epiphallus. However, on 
and inside the penis accessory organs of various kinds may occur. Jaw  oxygna- 
tie. Marginal teeth of radula dagger-like and sword-like. Limacidae, Agrio- 
limacidae and Boettgerillidae (over 250 species in all) belong here.

L im a cid a e  R a f in e s q u e ,  1815

R e fe r e n c e s :  D amjanov and Likharev 1975: 300; Hesse 1926: 8 (Limacinae); 
J ungbluth, L ikharev , W iktor 1981: 15; Likharev and W iktor 1980: 219; PlLSBRY 
1948: 521; Quick 1960: 163; Rafinesque 1815: 141; W agner 1934: 7, 1936: 88; W iktor 
1973: 63; W iktor and Likharev 1980: 423.

This ta x o n  w as p rev io u sly  considered  as a su b fam ily , b u t L ik h a r e v  and  
W ik to r  (1980), W ik to r  an d  L ik h a r e v  (1979, 1980) p roved  th a t  it  should  
be g iv en  th e  fa m ily  rank .

Slugs big, 45-200 mm long. Body much elongated, tapering posteriorly. 
Mantle less than half of body length (usually less than ^), situated in anterior 
p art of body. Mantle surface with concentric grooves (visible only in living 
specimens) bu t without grooves or circle around pneumostome. The la tter usual
ly postmedian, exceptionally antemedian. Keel varying in length, sometimes 
reaching mantle hindmargin. 12-27 elongate grooves present between midline 
and pneumostome. Sole divided into 3 longitudinal zones, with transverse gro
oves.

Colouration variable; unicoloured, striped or spotted.
Slime hyaline or yellowish, watery.
Shell strongly flattened, thin, asymmetrical. Embryonic p art shifted poste

riorly and to the left of longitudinal axis.
G e n ita l ia .  Oviductus and atrium  without accessory glands. Stim ulator 

and epiphallus absent. Some species with penial gland or appendix in posterior 
p art of penis. Penis well-developed (except Bielzia). Musculus retractor penis 
alm ost always crossing right ommatophore or its retractor.

Eggs with soft areola (sheath).
Jaw  oxygnatliic. Central and lateral teeth of radula tricuspid. Adaxial 

marginal teeth sometimes dagger-like (i.e. smooth-edged), externally with two 
or more cusps. Most species with 3 intestinal loops, the first loop being the
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longest. Coecum, if present, connected with the th ird  loop (Figs. 44-46), thu& 
lying behind musculus columellaris.

D is t r ib u t io n .  North Africa, Europe, the Caucasus, Central Asia and 
Asia Minor.

Figs. 44-46. Diagrams of alimentary system s: 44 — Lim ax  s. str., 45 — Limacus, 46 — Leh
mann ia

Included genera: Limax, LeJimannia, Bielzia, Malacolimax, Gigantomilaxr 
Gaspilimax, Caucasolimax, Turcomilax, Eumilax and Metalimax. 100 species 
together.
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Genus L im a x  L i n n a e u s , 1758

Limax  Linnaeus, 1 7 5 8 :  6 5 2 .  T y p u s :  Limax maximus L innaeus, 1 7 58 .
S y n o n y m s:  Limacella Brard, 1 8 1 5  (non B lainville); Eulimax Moquin-Tandon , 

1 8 55 .  — Bibliography i n  Hesse (1 9 2 6 ) .
R e f e r e n c e s :  Hesse 1 9 2 6 :  8 ;  Likharev a n d  Rammelmeier 1 9 5 2 :  3 0 8 ;  D amjanov 

a n d  Likharev 1 9 7 5 :  3 0 1 ;  Quick I 9 6 0 :  1 8 0 ;  P ilsbry 1 9 4 8 :  5 2 3 ;  W iktor 1 9 7 3 :  6 4 ;  L ikharev 
a n d  W iktor 1 9 8 0 :  2 7 3 .

Length variable. Pneumostome postmedial. Keel always well-developed, 
bu t sometimes very short.

Colouration variable. Body often striped and spotted.
Slime thin.
G e n ita l ia .  Penis elongate, seldom spherical-clavate, crossing right omma- 

tophore or its retractor. Penis with longitudinal folds inside. Betractor penis 
inserted apically or laterally. Yas deferens opening into penis apically or suba- 
pically and laterally. In  the la tter case the portion of penis forms a coecum.

Jaw  with median projection. Marginal teeth of radula dagger-like or with 
two or more cusps. Intestine forming 3 loops, the second one usually the shortest. 
Kidney lieart-shapod, rhomboidal or rectangular. Life-span 1 or 2 years. Mainly 
in forests.

D is t r ib u t io n .  Most species are broadly M editerranean; North Africa 
to eastern Europe and Asia Minor.

About 90 species in 8 subgenera.

Subgenus L im a x  s. str.

Heynemannia Malm, 18 6 8 :  5 4 .  T y p u s :  Lim ax maximus Linnaeus, 1758 .
Eastroa P in i , 1 8 7 6 :  21 ( se c t io ) .  T y p u s :  Lim ax maximus Linnaeus, 1 7 5 8  ( p r e s e n t  d e s i g n a 

t io n ) .
Chromolimax P i n i , 1 8 7 6 :  2 5  ( s e c t io ) .  T y p u s :  Lim ax cinereoniger W o l f , 1 803  ( p r e s e n t  d e s i g 

n a t io n ) .
Opilolimax P in i , 1 8 7 6 :  3 0  ( s e c t io ) .  T y p u s :  Lim ax punctulatus Sordelli, 1 8 7 0  ( p r e s e n t  d e s i g 

n a t i o n ) .
Stabillea P in i, 1876: 35 (sectio). T y p u s:  Limax psarus B ourguignat, 1862 (present desi

gnation).
Macrolieynemannia S i m r o t h , 1 8 9 1 :  3 0 3 .  T y p u s :  Lim ax maximus L i n n a e u s , 1 7 5 8  (p r e s e n t  

d e s i g n a t i o n ) .

Body length usually over 100 mm. Keel covering a considerable part of 
dorsum in some species, while very short in others.

Colouration various and variable within individual species, body often 
striped, with ill-defined bands, or spotted. Keel usually lighter in colour. Sole 
unicolour, sometimes whitish in the middle and pigmented laterally.

Penis cylindrical, long. Spermatheca small as compared to other organs. 
Spermatheca duct shorter than spermatheca. P rostate mostly not fused with 
female duct. Coecum on rectum always absent.
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Most species crawl up trees and copulate hanging on slime thread attached 
to a branch.

About 20 species included. Mostly in the M editerranean region and Asia 
Minor.

L im ax  (L im ax ) m axim u s  L in n a e u s ,  1758

Lim ax maximus L in n a e u s ,  1758: 652. T erra  t y p ic a :  ? Sweden.
S y n o n y m s :  Lim ax cinereus L i s t e r , 1678; Lim ax cinereus M u l l e r , 1774 (partim ); 

Limacella parm a  B r a r d , 1815; Lim ax antiquorum  F e r u s s a c , 1819 (pars); Lim ax maculatus 
N u n n e l e y , 1837; Lim ax cellarius (cL’A r g e n v i l l e ) L e s s o n a  et P o l l o n e r a , 1882 — details 
concerning the synonyms in H e s s e  (1926, p. 76).

R e fe r e n c e s :  A l t e n a  1960: 77; A n t  1957: 9; D a m j a n o v  and L i k h a r e v  1975: 304; 
F i s c h e r  1917-1919: 101; F r o m m in g  1954: 183 (biology); G e r h a r d t  1933: 417, 1934: 
2 33 , 1937: 522. 1939: 183 (copulation); G i t t e n b e r g e r , B a c k i i u y s , R i p k e n  1970: 80; 
J u n g b l u t i i , L i k h a r e v  and W i k t o r  1981: 213; L i k h a r e v  and W i k t o r  1980: 278; Q u ic k  
1960: 191 (survey); W i k t o r  1973: 65 (survey, illustrations), 1977: 291.

Crawling specimens up to 20 mm long; specimens 100 mm long usually 
mature. Mantle about £ of body length. Keel well visible on about £ of body 
length. There are 21-36 grooves between dorsum midline and spiraculum, 
usually 23.

Colour varying. Most specimens spotted (Fig. 47). Body mucky cream-, 
straw- or coffee-coloured with irregular black, dark-blue-black or brown spots. 
Spots irregular on mantle bu t partly  posteriorly confluent into rows. Large 
spots on m antle distinguish L. maximus from similar species such as L. cinereoni- 
ger, L. macedonicus. Some specimens are all light in colour, ash-grey-cream 
or brownish etc., while others are mainly or all dark. Bulgarian specimens are 
usually lighter, thus less spotted than individuals from Central Europe (where 
the species is synanthropic). Bulgarian specimens usually have a few well-defined 
black spots on the mantle. In  posterior p art of body the spots, arranged in two 
rows, form irregular bands. In  all forms, irrespective of m antle and dorsum colo
uration, sole is always light-cream or brownish-cream (lateral zones of sole are 
never dark).

Slime colourless.
G -en ita lia  (Fig. 48). Vas deferens thin, connected with penis by a thin 

membrane and opening asymmetrically into its apical end. Penial coecum ab 
sent. Penis cylindrical, elongate and convoluted, equal to half of body or longer, 
as long as body in some Bulgarian individuals. Such specimens are interm ediate 
between L. maximus and L. cinereoniger (see comments p. 133). Penis slightly 
broadened and rounded posteriorly. Retractor inserted a t vas deferens’s open
ing, i.e. a t penis apical end. Oviductus short, broadened anteriorly. Spermatheca 
oval, spermatheca duct and atrium  very short.

Form ula of r a d u la  approximately C. 70 /x 150.
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Figs. 47-48. Lim ax (L.) maxivius L .: 47 — side view (specimen from Shipka), 48 — copula* 
tory organs (specimen from Ropotamo)
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B io n o m ic s . In  Bulgaria met in both natural and anthropogenic habitats 
such as built-up areas, up to 1500 m in mountains. Most frequent in mixed 
and deciduous forests, especially of damp hornbeam-oak and beech type; 
usually hiding under logs, stones, in stumps, less frequently under bark. A pest 
widespread in various parts of the world, often met in greenhouses, cellars, drains, 
under stones. Frequently damaging vegetable and horticultural crops such as 
strawberries and wild strawberries. Often found in humid vegetable warehouses. 
The slugs copulate on the trunks of trees or in places which allow to hang the 
body downward on a slime thread (never on the ground — see Ger h a r d t  
1933-1939 and F rom m ing  1954).

D is t r ib u t io n .  Native in southern and western Europe and probably in 
N orth Africa. Its  original distribution is difficult to be established since it 
spread over a large area as a synanthrope. I t  is often mistaken for L. cinereoni- 
ger and probably some other species in southern Europe. As a synanthrope it 
is common in Scandinavia, W hite Bussia, Ukraine and Caucasus. I t  has been 
introduced to South Africa, North America, Australia, Tasmania, New Zealand.

In  Bulgaria probably native, bu t also living as a synanthrope. Distributed 
throughout the whole country.

L i m a x
m a x i m u s

Map 12. U m ax  maximus

Material examined: 59 specimens.
R ecord s (Map 12):

Stara Pianina: Gabrovo, around Sliipka, Buztudzha near Kazanluk, Kotel, Zheravna near
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Kotel and Mt. Rozbojna leg . B e s k o v  and S t a r ę g a  (IZ W ); Kalofer leg. B o r o w ie c  
and T a r n a w s k i .  Also: J u r in ić  (1906) — Svoge, Kiselcova Mogila near Gabrovo; 
U r b a ń s k i  and W ik t o r  (1968) — Vitinya north-east of Sofia, Kotel; O s a n o v a  (1970) — 
Klisurski Monastir, Rakovski Monastir, Stoyanovo, Prauzhda, Lakatnik. 

Osogovska Pianina: around Hizha, O sogova; also J u r in ić  (1906) — Bogoslov near Kyu- 
stendil.

Konyavska Pianina: Konyavo.
Sofia: W a g n e r  (1934a).
V itosha: O Sa n o v a  (1972) — many records.
Sredna Gora: D a m ja n o v  and L ik h a r e v  (1975).
Pirin: Sandanska Bistritsa Valley near Sandanski around Popina Luka.
Rila: around Yakoruda.
Rodopi: Peshtera. Also: J u r i n i ć  (1906) — Chepinsko, Chepelare, Kostenec, Sestrimo; 

W a g n e r  (1934a) — Pazardzhik; U r b a ń s k i  and W ik t o r  (1968) — Chepino baya near 
Velingrad, Lepenitsa, Bachkovski Monastir.

Strandzha: Gramatikovo and north-west of this place, near Malko Turnovo. Also: D a m j a n o v  
and L ik h a r e v  (1975).

Russe — leg . B o r o w iec  and T a r n a w s k i .
The Black Sea coast: at the mouth of the Kamchiya River, Obzor, Bakarluk hills near 

Burgas and Suzopol, Arkutino on the Ropotamo River. Also: J u r in ić  (1906) — Varna; 
U r b a ń s k i  and W ik to r  (1968) — Dolen Chiflik near Varna and the mouth of the Ropo- 
tamo River.

% L im a x  (L im a x ) suba lp inus  L e s s o n a , 1880

Limax subalpinus L e s s o n a ,  1880: 332. T erra  t y p ic a :  Piem onte and Veneto (Italy). 

R e fe r e n c e s :  L e s s o n a  et P o l l o n e r a  1882: 35; W ik t o r  1977: 292.

Description of two specimens found in Bulgaria: m ature preserved speci
men 80 mm long, up to 13 mm wide, mantle 27 mm in length. Keel ^ of body 
length with 21 grooves between body midline and pneumostome. The other speci
men (juvenile) 28 mm long.

C o lo u ra tio n . When alive body olive-green with dark green, partly  blac
kish, pattern. Mantle with irregular, partly  fused, spots (Fig. 49). Pneumostome 
surrounded with dark areola. Dorsum with spots of the same colour as on mantle, 
forming longitudinal rows or irregular bands. Around keel black pigment present 
together with green, forming blackish-green spots. Keel cream-greenish. In  alco
hol green pigmentation disappeared leaving the body with brown-ash-grey 
pattern , bu t spots around keel remained almost black. Sole in the m ature spe
cimen with black lateral zones, cream-coloured in the middle (colouration typ i
cal also of L. cinereoniger).

G e n ita l ia  (Figs. 50, 52) very similar to L. maximus. Glandula hermaphro- 
ditica wide, leaf-like. Glandula albuminalis big, elongate. Spermoviductus 
thick and convoluted posteriorly, straight and narrow anteriorly. Penis resem
bling th a t of L. maximus, longer than  half of body length. Posterior p art of 
penis straight. Retractor inserted exactly a t penis end, vas deferens opening 
laterally near to retractor’s insertion.

9
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Material examined: both specimens examined were found in the north-western Rila 
Massif, at the altitude of about 1500 m, between the shelters of Yada and Lovna in a spruce- 
pine forest (Map 14).

C o m m en ts .
The taxonomic status of this species is not clear. L e s s o n a  (1880) and 

L e s s o n a  and P o l l o n e r a  (1882) described several different varieties or subspe
cies. Some of them can be distinguished from L. maximus by a peculiar pa tte rn  
on the mantle.

4 9

Figs. 49-50. ? Limax  (L .) subalpinus L e s s .:  49 — side view of two different specimens, 
genitalia (specimens from the vicinity of Lovna)

50 -
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L im a x  (L im a x ) cinereoniger  W o l f , 1803

Lim ax cinereo-niger W o l f , 1803: 7. T erra  t y p ic a :  Germany.
S y n o n y m s :  Lim ax maximus L i n n a e u s , 1758 (partim); Lim ax antiguornm F e r u s s a c , 

1819 (pars); Lim ax Cyreneus C o m p  a n t o , 1837; Arion lineatus D u m o n t , 1849; Lim ax bilo- 
batus R o t  et D r o u e t , 1851 (non F ź r .) ;  Limax Claravallensis D r o u e t , 1851; Lim ax lineatus 
D u m o n t  et M o r t il l e t , 1852; Lim ax coerulans S t r o b e l , 1857 (non B i e l z );  Lim ax cinereus 
var. intermedia B r e y i ź r e , 1881 — details concerning the synonyms — in H e s s e  (1926, p. 80). 
Lim ax cinereoniger schulsei G e r h a r d t , 1941: 586. T erra  t y p ic a :  Rila.
Lim ax {Limax) zilchi G r o s s u  et L u p u , 1960: 161. L o c u s  t y p ic u s :  Cocos Monastery (Ruma

nia). H o lo t y p u s :  MNH “Grigori A ntipa”, Bucharest, No. 9500/118.

R e fe r e n c e s :  D a m j a n o v  and L i k h a r e v  1975: 302; F r ó m m in g  1954: 194; G e r h a r d t  
1933: 417, 1934: 244, 1937: 518; G i t t e n b e r g e r , B a c k h u t s , R i p k e n  1970: 80; L i k h a r e v  
and W ik t o r  1980: 274; L u p u  1973: 47; Q u ic k  1960: 187; W a g n e r  1934c: 17; W i k t o r  
1973: 68, 1977: 291; W i k t o r  and L i k h a r e v  1980: 428.

Living specimens up to 200 mm long. Preserved Bulgarian specimens up 
to 95 mm long, 20 mm wide, m antle length up to 35 mm. Keel covering more 
or less ^ of body length. Skin with fine grooves, 23 between dorsal line and spi- 
raculum.

Colouration much variable. Mantle characteristically unicoloured or nearly 
so, unspotted, with lighter, as if underpigmented, spaces on sides. Mantle usually 
darker medially, sides and anterior p art gradually lightening. Body behind m an
tle often with dark spots (Figs. 51) or bands which vary even within the same

y  I I ' \< V .

51

Fig. 51. Limax {L.) cinereoniger W o l f  — a form especially often met in Bulgaria (specimen
from Yakoruda)

population. Most Bulgarian specimens are grey-ash-grey with darker dorsum, 
blackish, black or brown-grey, often with darker bands. Some Bulgarian speci
mens are steel-grey or grey-ash-grey with few black spots arranged in one or 
two rows (such forms are unknown from Central Europe). They are usually 
larger than remaining individuals. All specimens, irrespective of colouration have 
the keel light cream-coffee or cream-coloured. Sole uniformly creamy whitish 
in im mature and albinotic individuals, with darker (sometimes black) lateral 
zones in all Central European and most Bulgarian adults. The laterally dark 
sole is generally regarded as a recognition feature of L. cinereoniger bu t actually 
it is all white in some Bulgarian individuals. The author has never found such 
specimens in Central Europe.
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Slime always colourless, hyaline.
G e n ita l ia  (Fig. 53) as in L. maximus except th a t penis is 1.0-1.5 times 

body length. Other parts of genitalia as in L. maximus, L. punctulatus, L. subal- 
pinus  and some other poorly known M editerranean slugs such as L. dacampi 
Menegazzi, 1854 (see comments, p. 133).

B io n o m ics . Met mostly in mixed and deciduous forests of all types, in 
mountains up to above timberline. Crawling on ground and trees. Hiding in 
stumps, decaying tree tunks and under bark. Feeding on lichens and algae 
on bark and rocks, on mushrooms and various parts of plants (leaves, fruit, 
roots, etc.). Copulating on trees hanging on slime thread like related species. 
Lifespan: several years. Juvenile forms met mostly on tree trunks. In  Bulgaria 
up to about 2500 m in Pirin (Vikhren, D amjanitsa) and about 1800-1900 m 
in Stara Pianina, Bodopi and Bila. In  the Alps recorded from 2600 m. Avoiding 
man-made habitats.

D is t r ib u t io n .  Almost whole Europe southwards to Greece, Ita ly  (toge
ther with many allied species), Sardinia and the Pyrenean Peninsula. N orth
wards to 67° in Norway, eastwards to Crimea, Kazan and Kisheniow.

In  Bulgaria frequent in wiiole country, especially in mountains.
Material examined: 248 specimens.
R ec o rd s  (Map 13):

Stara Pianina: south, of Bologradchik, near the Ledenika Cave (Vratsa), Berkovitsa leg

c in e re o n ig e r

Map 13. Limax cinereoniger
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T o t e v  (MNH), tlic Buchino Proliod Valley, around Teteven and Ribaritsa village, Vez- 
hen, Cherni Osum, around Shipka, the Shipka Pass, Ispolin near Shipka, Kazanluk, 
Zheravna near Kotel. Also: W a g n e r  (1934a) — Karlukovo, (1934b) — Visek near 
Kolarovgrad (Shumen); U r b a ń s k i  and W i k t o r  (1968) — Petrohan, Zgorigrad near 
Vratsa, Ledenika near Vratsa; Vitinya near Botevgrad, Troyan, Ostrec near Troyan; 
O s a n o v a  (1970): Vrasha chuka, Bela voda, Izvoza, Lakatnik, Berkovitsa, Markresh, 
Vedernik, Petrohan. Hajdushka dupka near Karlukovo — the Iskur Valley leg. P a - 
p a z o v  (BAN)

Vitosha: around the Ofelia shelter, Boyana, Boyanski vodopad. Also: H udec (1964) — 
Boyana; U r b a ń s k i  and W i k t o r  (1968) — Zlatni Mostove; OSa n o v a  (1972) — Kikish, 
Kominite, near Zheleznitsa, Bistritsa, Zlatni Mostove, Vladayskata reka, Slavia, 
Ostrec.

Sredna Gora: near the Bogan shelter leg. S z i g e t h y  (HNHM), Koprivshtitsa leg. B e s k o v  

and S t a r ę g a  (1ZW). Also: D a m j a n o v  and L i k h a r e v  (1975).
Plana: around Kokalyane and Kokalyanski Monastir.
Lyulin Pianina: W a g n e r  (1934a).
T r u n :  U r b a ń s k i  a n d  W i k t o r  (1 968) .
K yustendil: W a g n e r  (1934a).
Osogovska Pianina: around llizha Osogovo.
Pirin: Bansko, Vikliren, around the Damyanitsa shelter, Kamienitsa leg. B o r o w i e c  and 

T a r n a w s k i ; Biegovitsa on the Bistritsa river near Sandanski, Breznitsa near Gotso 
Delchev. Also: D a m j a n o v  and L i k h a r e v  (1975).

Rila: Malovitsa leg. ? (IZW), around Skakavitsa, Parangalitsa near Blagoevgrad, Yakoruda, 
near the Lovna and Vada shelters, around Rilski Monastir.

Rodopi: Bachkovski Monastir, Byala Cerkva, around Chudni Mostove, Ilvoyna, Persenk, 
Smolyan, Charnaya reka near Smolyan, Smolyanskie ozera, around the Zdravets 
shelter, Batak, the slopes of the Rodopi near Yakoruda. Also: J u r i n i ć  (1906) — Chepe- 
lare, Chepinsko; W a g n e r  (1934a) — Sestrimo; U r b a ń s k i  and W i k t o r  (1968) — Bach
kovski Monastir, Zdravets.

Sakar Pianina: D a m j a n o v  and L i k h a r e v  ( 1 9 7 5 )
Strandzlia: around Gramatikovo, on the Vcloka liver, Ajdere near Malko Turnovo, Ivachul 

near Malko Turnovo leg. S t a r ę g a  (IZW)
The Black Sea coast: Obzor; also U r b a ń s k i  and W i k t o r  (1968) — Arkutino.

C o m m en ts .
Several slugs similar to L. cinereoniger have been described : Limax maximus, 

L. punctulatus, L. bielzi S e i b e r t ,  1873, L. dacampi M e n e g a z z i ,  1855 ( =  da- 
campoi). Anatomically they differ only in the penis length. (Figs. 52-54). 
They can also be distinguished by colouration. The problem is varying 
colouration. They need a modern revision. The relationship of L. cinereoniger 
and L. maximus is not clear. These species are distinct in Central Europe but 
there are interm ediate specimens in B ulgaria; such specimens have a unicolour 
sole and  spotted mantle, bu t their penis is much longer than  in similarly coloured 
typical maximus, e.g. from Poland. Also G r o s s u  and L u p u  (1960) (as L. zilchi) 
and L u p u  (1973) observed such intermediate individuals. In  Poland the two 
species are ecologically separated: cinereoniger is a native forest species and 
maximus is a synanthrope introduced from south or west. In  Bulgaria both 
species are native.
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Figs- 5 
U m ax

5 3 5 4

, _ ATlia marked b l a c k ;  52 -  U m ax (L.) maximus L. and^S”r * r “k̂  <-)— «* -

(L.) mmctulatus S o r d .
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L im ax  (L im ax) pu n ctu la tus  Sokdelli, 1870
Limax punctulatus S o k d e l l i , 1870: 250. L o c u s  t y p ic u s :  Como, Esino around Verona 

(Italy).
Limax cinereoniger W o lf :  L e s s o n a  1880: Tay. I l l  Fig. 7 and 10; P e t e r  and K u h n  1928: 

185.
Lim ax redii G e r h a r d t , 1933: 425. As a lectotype of the species I choose a photograph deno. 

ted as Abb. 4 ( G e r h a r d t  1933) — since the author of the type did not designate it 
(see comments below). L o c u s  ty p ic u s :  Serpiano (Tessin, Switzerland).

R e fe r e n c e s :  F o r c a r t  1965: 110; G e r h a r d t  1933: 425 (copulation); P e t e r  and 
K uhn 1928: 485 (copulation); P i n i  1876: 31; W i k t o r  1977: 292.

Body length up to 130 mm (P in i  1876). Largest specimen preserved in  
alcohol known to the au th o r: length 105 mm, width 20 mm, mantle length 29 mm. 
Body shape similar to L. cinereoniger bu t more wormlike. Keel in preserved 
specimens covering exactly \  of body length. There are 18-29 grooves between 
median line and pneumostome.

55

86

Figs. 55-57. Lim ax (L.) punctulatus S o r d . :  55 — top view, 56 — side view (the arrow points 
to the characteristic mark on the neck), 57 — slugs with body coverings cut, and visible

coiled penis
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Colour varying: grey-brown, chocolate or grey-yellowish; body with black 
or dark brown spots, or spotless, with darker dorsum and mantle. Spots (when 
present) usually forming rows on body sides. Mantle mostly unicolour, some
times with dark spots. Some specimens have ill-defined light bands 011 darker 
background on body sides. Keel slightly lighter than the surroundigs, sometimes 
with lighter bands a t its extension. All Bulgarian specimens known to the author 
have a tomato-red blot on the neck under the mantle. The blot becomes visible

Fig. 58. Limnx (L.) punctulatus Soiid. — genitalia and the body outline drawn in the same 
scale (the arrows show the penis) (specimen from Buzludza)
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after bending aside the free, anterior end of m antle (!) (Figs. 55-50). I t  disappears 
in alcohol within a few days. This feature has not been recorded yet. Sole unicolo
ur, creamy.

G e n i ta l ia  (Figs. 54, 57, 58). Glandula hermaphroditica leaf-like, much 
elongated. Ductus hermaphroditicus thin, only slightly convoluted. Albumen 
gland short, broadened, distinctly smaller than  in L. cinereoniger. Spermovi- 
ductus with well-developed glands of male duct, especially anteriorly where 
a broad, flattened prostate is situated. Prostate fused with female duct to the 
end, reaching base of spermatheca duct. Yas deferens thin, about 4 times shorter 
than  penis. Penis unusually large, forming more than  £ of visceral mass, convolu
ted, covering remaining genitalia, intestinum and a p art of liver. Its  loops rea
ching |  of the length of visceral mass (Fig. 57). Penis at least 2.5 times longer 
than  body. During copulation, when fully erected, its length up to 70-85 cm! 
(G e k h a k d t  1933). Externally penis as in L. cinereoniger bu t longer and thinner 
as compared with body length. Penis longest in specimens a t male phase with 
gonad being relatively big a t th a t time and albumen gland slightly smaller. 
In  older specimens penis becomes thicker and shorter bu t is still much longer 
than  in other species of th a t genus. Posterior end of penis with very short 
and narrowed coecum (Fig. 58). Betractor penis is a strong muscle, with penis 
reversed its length is only about 2.5 cm. Spermatheca elongate, well-delimited 
from spermatheca duct. Oviductus and atrium  short as in L. cinereoniger.

U m ax
p u n c tu la tu s
suba lp in u s

Map 14. Lim ax punctulatus and him ax subalpinus
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R a d u  la . Teeth similar as in L. cinereoniger. Formula of L. punctulaius 
from Buzhdza: C. 15 +  2. 5 8 /x 170.

B io n o m ics . According to G e r h a r d t  (1933) the slug obviously differs 
from the remaining species of th a t genus in copulation behaviour. I t  is a forest 
slug living in similar biotopes as L. cinereoniger bu t there is little information 
concerning its ecological requirements. In  Bulgaria it reaches the altitude of 
about 1700 m, i.e. more or less the upper decidous timberline.

D is t r ib u t io n .  Poorly known, probably often mistaken for o th e r  species 
of th a t genus. Recorded from Ita ly  (Calabria, Apulia, Piem ont and Como) 
and southern Switzerland (Tessin). Till now no records from Bulgaria. Found in 
the central p art of Stara Pianina and Central Rodopi but it should be expected 
in other mountain massifs as well.

Material examined: 43 specimens from Bulgaria and 8 specimens from Serpiano (Prov. 
Tessin — Locus typ. L. redii G-e r h ., 2 specimens det. G-e r h a r d t ), Sila Picola (Proy. Catan- 
zaro — 3 specimens) and Monte San Georgio at the Lugano Lake (3 specimens).

R e c o r d s  (Map 14):
Stara Pianina: around Ispolin in the area of the Shipka Pass (Stoletov), Buzludzha not far

from Kazanluk, Kalofer and cirque a t  Botev (leg. B o r o w ie c  and T a r n a w s k i ), t h e
slopes west of Gabrovo.

Rodopi: Hvoyna (the Chepelarska reka valley), the eastern slope of the Persenk Mountain.

C o m m en ts .
Closely related to Lim ax cinereoniger. The differences: a longer penis, 

more developed prostate and a different copulation. Also external differences: 
a unicolour sole, poorly sculptured and poorly coloured keel, finer skin grooves 
and a different shape of body. I ts  posterior end is less cuneate and broader. 
A red blot on the neck under mantle (visible only in living specimens) is a distinc
tive feature in Bulgarian specimens. Unfortunately, it is not known if slugs from 
other areas have th a t blot, too. The specimens from San Georgio a t the Lugano 
Lake (preserved in formalin) bear traces of th a t blot.

Bulgarian specimens are mostly spotless, ash-grey-chocolate, sometimes 
with lighter bands. The author met also specimens which were brown-blackish 
with rows of small black spots in posterior p art of body. Mantle unicolour. 
The specimens coming from southern Ita ly  (Prov. Catanzaro) lent to the a u t
hor by Dr. F o rcar t  from the Museum in Basel had, contrary to Bulgarian spe
cimens, spotted mantle. Those from the Lugano Lake (North Italy), although 
lighter in colour, resembled the Bulgarian ones. In  the Humboldt Museum in 
Berlin there are two specimens designated as paratypes of L. redii (No. 77969). 
Owing to Dr. K il ia s  kindness the author could borrow them. Both speci
mens are dissected. They origin from Tessin and Serpiano (locus typicus of 
L. redii) and, determined by G e r h a r d t , they cannot be considered to be 
types as Ge r h a r d t  does not mention typical specimens in his work. The w^ord
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“Paratypen” could have been put oil the label “ex post”. Taking all this into 
account as a lectotype the author designates a photograph presenting a preserv
ed specimen (see above).

P o l l o n e r a  (1888, Plate I I I ,  Figs. 7-8) described two varieties: L. punc- 
tulatus var. canapiciana and var. raripunctata. His illustrations of genitalia in 
dicate a different species resembling L. maximus.

L im a x  (L im a x ) m acedon icus  H e s s e , 1928

Limax macedonicus H e s s e , 1 9 2 8 :  10. T erra  ty p ic a :  Golesnica Pianina (Golesniza), 
Yugoslavia, Macedonia (Makedonia).

Limax macedonicus leucopus H e s s e , 1928: 12 . L o c u s  t y p ic u s :  Perisfceri (Greece).
Lim ax carbonarius leucopus: J a e c k e l  1 9 5 4 :  68.
Lim ax carbonarius graecus: J a e c k e l  1 9 5 4 :  68 .
Lim ax carbonarius submaculatus: W a g n e r  1940: 143.
Lim ax carbonarius: W a g n e r  1934b: 8 8 , 1940: 142; D a m j a n o v  a n d  L i k h a r e v  1975: 306; 

W ik t o r  1977: 292.
Lim ax macedonicus: W a g n e r  1934a: 53; U r b a ń s k i  and W ik t o r  1968: 58; O s a n o v a  1970: 

75; D a m j a n o v  and L i k h a r e v  1975: 304; W i k t o r  1977: 292.

R e fe r e n c e s :  see synonyms and comments.

The largest preserved specimen is 78 mm long and 18 mm wide, with mantle 
22 111111 long. Body almost cylindrical, narrowing posteriorly, not cuneate as in 
other related species. Dorsum rounded, keel very short, only 1 cm in length. 
Between median line of dorsum and pneumostome from 19 to 25 grooves.

Colouration varied. In  mountains (Pirin and Rila) most specimens black. 
A t smaller altitudes also specimens brown, blackish or grey, usually with rows 
of darker and lighter spots or banded sides. Mantle darkest, unicolour or with 
few lighter spots.

At the Black Sea coast all specimens unicolour, light, fleshcoloured-cream 
or pinkish-cream, also whitish. Sole always cream-coloured in all specimens, 
both  lowland and m ountain (!). Keel of the same colour as dorsum.

Slime colourless.
G e n i ta l ia  (Figs. 59-G1). Large glandula hermaphroditiea constituting 

posterior tapered end of visceral mass. Ductus hermaphroditicus thick in juve
niles, thin and always convoluted in adults. Glandula albuminalis short and bro
ad. Spermoviductus thick and convoluted posteriorly, narrowing anteriorly, 
prostate slightly broader than  female duct. Yas deferens thin, opening into 
penis laterally a t least 5 mm from posterior end, slightly behind retractor inser
tion. Penis cylindrical, more than half of body in length. Its  posterior end with 
straight or spirally coiled, gradually narrowing coecum. Penis and its coecum 
with a wide fold inside (Fig. 61). Spermatheca oval, with short, well-delimited,
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spermatheca duct. Free ovi ductus about 3 times shorter than penis, broadened 
anteriorly. A trium  very short.

E a d u la  of the grey-brown specimen from the Sandanska Bistritsa Valley

10 mm 3 mm

Pigs. 59-61. Lim ax  (L .) macedonicus H e s s e : 59 — genitalia, 60 — posterior penis section 
hook-like bent, 61 — posterior penis section, a fold inside (59 and 61 — specimen from Po-

pina Luka, 60 — from Arkutino)
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'(near Sandanski) similar to th a t of L. cinereoniger. Its  formula: C. 7 0 / x 165.
Intestine convoluted in very loose loops. Posterior bends of all loops of 

the  same length.
B i onomi cs .  Living in deciduous forests of all types and in shrubs. Hiding 

under stones and bark of trees. At the mouth of the Kamchiya Biver a t night 
th e  author observed many specimens of this species climbing very high on the 
tree  trunks.

D i s t r i b u t i o n .  Yugoslavian and Greek Macedonia, Thessaly and almost 
all Bulgaria (see comments). In mountains reaching the altitude of about 2000 m 
(black form).

5. Lim ax macedonicus

Matórial examined: 47 specimens.
R e c o r d s  (Map 15):

Stara Pianina: the Karlovo valley, Ponor Pianina — Cerovo near the Vodnata cave leg. 
B e s k o v  and S t a r ę g a  (IZW), Kalofer leg. B o r o w ie c  and T a r n a w s k i . Also O s a n o v a  
(1970) — Dzhagalovci.

The Struma Valley: U r b a ń s k i  and AVik t o r  (1968) — Skakavitsa north of Kyustendil. 
Maleshevska Pianina: Breznitsa leg. B e Sk o v  and S t a r ę g a  (IZAV) 1 — a juvenile specimen. 
Pirin: the Vikhren slopes and around Bansko leg. B e s k o v  and S t a r ę g a  (IZAV), Bansko, 

at Vikhren leg. B o r o w ie c  and T a r n a w s k i , Bereznitsa near Sandanski, Popina Luka 
in the Bistritsa valley and Lilyanovo near Sandanski, the Mesta valley near G-otse 
Delchev. Also AVa g n e r  (1934b) — the Bunderitsa valley; D a m j a n o v  and L i k h a r e v  
(1975) — Melnik.
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Rila: at the Bistritsa river near Blagoevgrad. Also W a g n e r  (1934b) — Rilski Monastir. 
Slavianka (Alibotush): at Carev Yrukh leg. C o n k iio v  (BAN).
Khaskovo: W a g n e r  (1934a).
Sakar: U r b a ń s k i  and W i k t o r  (1968) — Topolovgrad.
Strandzha: at the Velaka river near Gramatikovo.
The Black Sea coast: Monastir Aladzha near Varna, at the mouth of the Kamchiya river,

Arkutino on the Ropotamo river. Also W a g n e r  (1940) — Varna and U r b a ń s k i  and
W i k t o r  (1968) — on the Ropotamo.

C o m m e n t s .
From the Balkan region several Limax species were described, having 

a t the posterior penis end a blind section, i.e. coecum. A number of species 
were also described, basing on their outer appearance only, the types most 
often do not exist. This group needs a detailed revision and settling of the very 
complicated synonymy. In  my latest paper on Yugoslavian slugs (W ik to r  
1982) I  believe th a t the earliest name for the species occurring in Yugoslavia 
and Bulgaria is Limax graecus B o ettg er , 1889. After studying a rich material 
of slugs from Greece I  have to change my mind. I t  has turned out th a t there 
are two very similar species, both varying much in colouration and colour 
jiattern  on the body, not to be externally distinguished. They are partly sympa- 
tric, yet only one reaches to Bulgaria, it is L. macedonicus. The other species is 
Lim ax cephalonicus S imrotit, 1886, and a junior synonym of this name is 
Lim ax graecus S im r o th , 1889. L. cephalonicus ( =  graecus) differs from L. ma
cedonicus only in the penis, which is shorter than a half of the body, thicker, 
nearly straight and clubshaped. At the same time the coecum is longer and is 
about \ of the penis length.

At present it is not known to which slug one of the oldest names Lim ax  
maximus var. carbonaria B oettg er , 1885 refers. The anatomy of the slug is 
not known, it is distinguished only by darker zones on the sole. We cannot rule 
out th a t it is a melanistic form of one of the above mentioned species, which I  
call either L. macedonicus or L. cephalonicus.

Limax carbonarius albanicus J a e c k e l , 1954 (Fig. 15) from Berisha in  Albania 
has a different penis, this name probably is not a synonym of L. macedonicus.

L im a x  (L im a x )  conem enosi B o e t t g e r ,  1882 
Lim ax Conemenosi B o e t t g e r , 1882: 100. L o c u s  t y p ic u s :  Prevcza (Prevesa), NW  Greece. 
Lim ax (Heynemannia) Conemenosi var. multipunctata B o e t t g e r , 1885: 158.

R e fe r e n c e s :  B a b o r  1898: 41; B o e t t g e r  1885: 158; D a m j a n o v  and L i k h a r e v  
1975: 306; H e s s e  1928: 13; O Sa n o v a  1972: 145; S im r o t h  1889: 5; U r b a ń s k i  and W i k t o r  
1968: 58; W a g n e r  1934a: 52; W ik t o r  1977 : 292.

Largest preserved specimen is 80 mm long, 12 mm wide, m antle 22 mm long. 
Body much elongate with small mantle covering only £ of body length. Dorsum 
slightly convex. Keel very short, poorly sculptured, in largest specimens only 
1 cm long. Between median line of dorsum and pneumostome 21-23 grooves.

C o l o u r a t i o n .  Body mucky-cream, grey-cream, yellowish or redisli-grey. 
This light background with numerous rounded black spots, about 1 mm in dia
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meter (Fig. 62). Spots covering mantle, dorsum and sides of posterior p art of 
body. Sole unicolour, the same as other parts of body.

G e n i t a l i a  (Fig. 63) Externally similar to L. macedonicus. Glandula herma- 
phroditica oval in shape, situated a t the end of visceral mass. Glandula albumina- 
lis short, rounded. Copulatory organs resembling those of L. macedonicus. Penis.

Figs. 62-63. Lim ax  (L .) conemenosi B t t g . : 62 — side view, 63 — genitalia (specimens from
Kyustendil)

about half of body length. Its  posterior end (coecum) broad and not narrowing 
(!), shorter than in L. macedonicus. Yas deferens connected with penis a t an acute 
angle, its opening far from retractor insertion. As in L. macedonicus penis with 
broad fold in its posterior end. Retractor penis narrower (finer) than in L. macedo
nicus.

Formula of r a d u l a :  C. 15. 5 3 / x 150.
B i o n o m i c s  requires investigations. Found in shrubs and as a synanthrope 

in parks, gardens etc.
D i s t r i b u t i o n .  North Greece and the Corfu Islands, Cephalonia and the 

Cyclades. In  Bulgaria spread over a considerable area as a synanthrope. Proba
bly introduced there.

Material examined: 19 specimens, m ostly juveniles.
R e c o r d s  (Map 16):

Stara Pianina: ? By the road from Berkovitsa to Sofia. Also: B a b o r  (1898) — Slivno (Sliven); 
W a g n e r  (1934a) — Gabrovo; D a m j a n o v  and L ik h a r e v  (1975) mention the village 
of Gabare near Kazanluk.

Kyustendil: W a g n e r  (1934a) and U r b a ń s k i  and W ik t o r  (1968).
Stanke Dym itrov and Blagoevgrad: D a m j a n o v  and L i k h a r e v  (1975).
Vitosha: O s a n o v a  (1972).
Pirin : the city park in Sandanski, Melnik leg. A. W a r c h a ł o w s k i , B o ro w h ec  and T a r n a w ts k i  

(MNH), Petrich leg. R. B a ń k o w s k a  (IZW).
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Lin»ax

c o n em en o s i

Map 16. Lim ax conemenosi

Subgenus L im a cu s  L e h m a n n , 18C4

Limacus L e h m a n n , 1864: 145. T y p u s :  Limax breckwortliianus L e h m a n n , 1864 (=  L. fla - 
vus L .) .

Plepticolimax  M a l m , 1868: 62. T y p u s :  Lim ax breclcworthianus L e h m a n n , 1864.
Simrotliia Cl e s s i n , 1884: 62. T y p u s :  Lim ax breckwortliianus L e h m a n n , 1864.

Body length about 70 mm. Keel short, ill-defined. Body w ith intricate 
pa ttern  of dark and light spots, rarely unicolour. Sole light, unicolour. Penis 
cylindrical, shorter than half of body. Spermatheca duct short, joined with 
penis or oviductus. Spermoviductus distinctly short, its female p art broadening 
anteriorly. Prostate longer than  vas deferens, slightly shorter than oyiductus. 
Last loop of intestine very short, with coecum which attains posterior p art 
of body (Pig. 45).

Slugs living on trees, rocks and in undergrowth, showing a tendency to 
synanthropization. Two species included, probably originating from broadly 
understood M editerranean area. As synanthropes introduced into various 
parts of the world.

L im a x  (L im a c u s ) fla vu s  L in n a e u s ,  1758
Lim ax flavus  L i n n a e u s , 1758: 652.

Synonyms given in literature (see H esse  1926, W i k t o r  1973, L i k h a r e v  and W i k t o r
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1980) p r o b a b l y  r e f e r  t o  t h i s  s p e c i e s  a s  w e l l  a s  t o  c l o s e l y  r e l a t e d  Lim ax maculatus K a l e n i - 

c z e n k o ,  1851.

R e fe r e n c e s :  Ch a t f i e l d  1976: 1; G i t t e n b e r g e r , B a c k ii u y s  and R i p k e n  1970: 82 
(illustrations); G r o s s u  and L u p u  1959: 561; L u p u  1970: 66; Q u ic k  1960: 184; W i k t o r  
1973: 75 (illustrations, description).

Body length up to 120 mm in living and up to 80 mm in preserved speci
mens (biggest preserved specimen from Bulgaria is 72 mm long, 19 mm wide, 
its mantle 23 mm in length). Dorsum rounded, keel very short, 10-15 mm, 
covering only about |  of body length. Skin grooves poorly sculptured, 22-23 
between median line and pneumostome.

Dorsum and mantle with a system of irregular, partly  joined, dark, grey- 
olive or grey-greenish spots on lighter, whitish-yellow or orange-olive back
ground (Fig. 64). On sides dark pigment not attaining edge of foot. Head and 
tentacles grey. Sole cream-olive.

Fig. 64. Limax (L.) flavus L. — side view (specimen from Kotel)

S lim e  yellow or orange, hyaline and watery.
G e n i ta l ia  (Fig. 65). Glandula hermaphroditica rounded, hidden under 

liver lobes. P rostate very long, slightly narrowed anteriorly. Vas deferens al
most equal to  half of penis in length, opening asymmetrically a t apical end of 
penis. Penis barrel-shaped, slightly swollen anteriorly, variously tw isted; 
sometimes forming “C”, inverted “E ”, or irregularly hooked. I ts  length about £ 
of body. B etractor penis inserted a t vas deferens’ opening. Inside penis two longi
tudinal folds, joined near atrium . Spermatheca oval. Spermatheca duct muscular, 
broadened anteriorly, opening into female duct. Oviductus tubular in its poster
ior part, broadening anteriorly, its walls getting thicker. Spermatheca duct 
and oviductus connected in common, broad duct distinguish this slug among 
all Limacidae. A trium very short.

E a d u la .  Ecto- and entoconus in all teeth poorly developed. Marginal 
teeth  dagger-like, poorly bent. No clear distinction between particular groups 
of teeth. Mean formula: C. 56/ x 151.

Intestine coecum usually attaining the end of body.
B io n o m ic s . In  Bulgaria the slug occurs as a synanthrope in gardens, rude- 

ral environments, suburban waste lands and in parks.

10
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D is t r ib u t io n .  The original range of the species is not known. I t  certainly 
occurs in Bulgaria, Rumania, Hungary, European parts of the USSR, the N eth
erlands, GDR, FRG, Poland, Great Britain, Ireland and Italy , bu t probably 
in a much wider area.

Fig. 65. Limax  (L .) flavus L. — copulatory organs (specimen from Obzor)

Material examined: 75 specimens from Bulgaria and 30 specimens from other parts 
of Europe.

R e c o r d s  (Map 17):
Stara Pianina: Botevgrad, Kotel.
Sofia: in greenhouses.
Pirin: Sandanski — in park.
Plovdiv.
The Black Sea coast: Obzor.

C o m m en ts .
All literature data require verification. A very similar species, i.e. L. ma- 

culatus, lives in Europe. Until recently it has not been distinguished from L. 
flavus. I t  is different in colouration (darker) and dark pigment on body sides 
attains the edge of foot. Both species differ in genitalia structure. They can be 
easily identified by spermatheca duct which in L. flavus opens into oviductus
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■ ■ ■ u t t t t

nr l r
Li m ax  

f l a v u s

Map 17. Lim ax flavus

while in L. maculatus it opens into atrium  or penis a t its junction with atrium . 
These characteristics were ignored by many authors, e.g. Babor (1898), W a g 
n e r  (1934a) and OŚANOYA (1970). Since the species they described cannot 
be identified, the records given by these authors will not be included in this 
publication.

L im a x  ( L im a cu s ) m a cu la tu s  ( K a l e n i c z e n k o ,  1851)

Krynickillus maculatus K a l e n i c z e n k o , 1851: 226. L o c u s  t y p ic u s :  Kucliukoy (South 
Crimea).

Lim ax grossui Lupu, 1970: 63. L o c u s  ty p ic u s :  Hageni south-east of Mangalia (Rumania).
H o lo t y p u s :  MNH “Gr. A ntipa”, Bucarest, No. 13145.

Lim ax pseudof lavus E v a n s , 1978a: 173. L o c u s  t y p ic u s :  Athlone (Ireland). H o lo ty p u s :  
British Museum (NH) No. 19781 W.

Lim ax flavus  (p a r s ) :  U r b a ń s k i  a n d  W ik t o r  1968.

Biggest preserved specimen 72 mm in length, 15 mm in width, mantle 
24 mm long. Between median line and pneumostome 23 grooves. Body length 
in most m ature specimens between 40 and 50 mm.

C o lo u ra t io n  (Fig. 66). In  lighter specimens hard to distinguish from 
L. flavus (at least after preservation). Preserved darker specimens rather grey, 
living specimens greenish-grey. Dark spots more concentrated than light area.
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Sometimes dark pigment spilled so th a t only few light dots remain on dorsum 
and body sides. Also unicolour specimens; light, brownish-green when living, 
grey when preserved. The light specimens are always juvenile. As compared to 
L. flavus the dark pigment on body sides reaches lower, almost to edges of foot. 
H ead and tentacles blackish or grey, sole cream-yellowish or greenish.

Slime yellow.
G e n i ta l ia  (Fig. 67). Except copulatory organs similar to L. flavus. P rostate 

slightly broader. Penis shorter, more or less |  of body length, hooked in form

Figs. 66-67. Limax {L.) maculatus (K al.): 66 — side view (specimen from Malko Turnovo) 
67 — copulatory organs (specimen from Arkutino-Ropotamo)

of “C” or smooth “S ” letters, contrary to L. flavus spermatheca duct opening 
into atrium  a t its junction with penis or into penis. Oviductus tubular posterior
ly. In  its anterior p art walls slightly thicker and broadening as in Limax s. str. 
A trium  very short.

R a d u la .  C. 16. 3 5 /x 132.
Intestine looped as in L. flavus. Coecum usually not attaining posterior 

p art of body.
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B io n o m ics . A forest species, most frequently collected by the author 
in deciduous forests or on old hornbeam trees where it hides in hollows. Some 
mossed trees are covered by slime so th a t they shine in the sun.

D is t r ib u t io n .  Known from Rumania, USSR, Turkey and Ireland. In  
Bulgaria met only a t Black Sea and Strandzha Mts.

Material examined: 50 specimens from Bulgaria and series of specimens from USSR, 
Turkey and Ireland.

R e c o r d s  (Map 18):
Strandzha: Malko Turnovo, Gramatikovo, Aydere.
The Black Sea coast: the mouth of the Kamchiya river, the Bekarlyk hills near Burgas, 

Arkutino, Cap Maslen Nos (in U r b a ń s k i  et W i k t o r  1968 given as L. flavus).

IB
Lima*

m ac u la tu s

Lehm annia
brunneri

Map 18. Lim ax maculatus and Lehmannia brunneri

Genus L eh m a n n ia  H e y n e m a n n ,  1862

Lehmannia H e y n e m a n n ,  1862: 211. Typus: Lim ax marginatus M u l l e r ,  1774.
S y n o n y m s :  Simrothia C l e s s i n ,  1884; Melitolimax  P o l l o n e r a ,  1891; Ambigolimax 

P o l l o n e r a ,  1887. Bibliography in H e s s e  1926.
R e fe r e n c e s :  G r o s s u  and L u p u  1962: 191; H e s s e  1926: 17; H u d e c  and B r a b e n e c  

1965:  2 7 1 ;  J u n g b l u t h ,  L i k h a r e v  and W i k t o r  1981: 20 ;  L i k h a r e v  and W i k t o r  1980:  
2 6 1 ;  Q u ic k  1960: 193; W a l d ń n  1961: 85;  W i k t o r  1973: 85; W i k t o r  and L i k h a r e v  198 0 :  
424.

Body length up to about 80 mm. Body narrow, slowly and steadily narro
wing posteriorly. Mantle attaining not more than % of body length, narrower
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anteriorly, in living sings covered with concentric grooves. Pneumostome post- 
medial. Keel short, ill-defined. Skin fine, th in  and soft, with fine longitudinal 
grooves, between medial line and pneumostome about 20. Medial zone of sole 
gradually narrowing posteriorly.

C o lo u ra tio n . Body usually with blackish or chocolate pattern  on mucky- 
cream background. Mantle with a t least two lateral bands (a distinctive featu
re), sometimes more. Bands also on dorsum and sides, sometimes replaced by 
dark spots arranged in rows. Keel light, its extension with a distinct light band 
reaching mantle. In  some mountain species and melanistic specimens normally 
covered with bands, colouration is uniformly black with a light median band 
running through keel and dorsum. Sole in stripped slugs uniformly mucky- 
cream, in black slugs blackish 011 fringes.

Slime colourless, watery, in irritated slug very abundant, sometimes drip
ping in drops.

G e n ita l ia .  Prostate broad. Vas deferens short and thick. Penis short, 
up to I  of mantle, usually smaller, in form of a club broadened posteriorly. 
Crossed with retractor of right tentacle. Posterior p art of penis with a whip
like and always undivided penial gland. Inside penis uvular fold forming a le t
te r Y. Bursa copulatrix connected with penis.

Radula. Lateral teeth S-bent. External marginal teeth with numerous 
cusps (JUNGBLTJTH, L lK H A R E V  and W lK T O R  1981).

Intestine looped 3 times. The first loop longest, the th ird  one very short. 
Coecuin usually attain ing posterior p art of body, opening into rectum, i.e. 
the last section of the third loop, its junction situated anteriorly (Fig. 16) con
tra ry  to Limacus with junction a t the bend of the th ird  loop. Kidney in shape 
of a rounded heart. A slight swelling in place where other slugs have lobus 
( W i k t o r  and L i k h a r e v  1980).

Very active slugs, usually living on tree trunks and rocks. Feeding mostly 
on lichens. D istributed over Europe and Korth Africa (formerly included Asiatic 
species belong to another genus). Most specimens met in mountains.

16 species included, many of them  poorly known. Some of them  can be 
synonimized.

L eh m a n n ia  nycte lia  ( B o u r g u ig n a t ,  1861)

Lim ax nyctelius B o u r g u i g n a t , 1801: 305. T e r r a  t y p i c a :  Algeria .
Agriolimax  (Malacolimax) kervillei G e r m a i n , 1907: 154.
Mesolimax Brauni: B a b o r , 1898: 41.
? Me soli max Brauni: W a g n e r  1937: 389.

R e fe r e n c e s :  D a m j a n o v  and L ik h a r e v ' 1975: 309 [Limax (Limacus)]; G r o s s u  and 
L u p u  1963: 141, 1965: 135; H u d e c  1967b: 20; J u n g b l u t h , L i k h a r e v  and W i k t o r  1981: 
20 (radula); L i k h a r e v  and W ik t o r  1980: 271; P i n t e r  1968a: 180; Q u ic k  1960: 200; U r b a ń 
s k i  a n d  W i k t o r  1968: 51; W i k t o r  1973: 99 [Limax ( Malacolimax)] (illustrations and 
survey), 1977: 291.
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Biggest preserved specimens from Bulgaria 46 mm long, 8-9 mm wide, 
m antle 9 mm long. Between median line and pneumostome 22 grooves. Body 
slim, usually broader behind mantle.

Q,, J?

Figs. 6S-70. Lehmannia nyctelia ( B o u r g .) :  68 — side view, 69 — genitalia diagram, 70 — 
copulatory organs (specimens from Kalofer)
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C o lo u ra tio n  varied. Usually body mucky-cream with darker, grey or 
grey-chocolate, pattern . Bands on body sides sometimes united posteriorly. 
Mantle often with dark, blurred band in middle. Central p art of dorsum with 
light strip posteriorly attaining keel, sides with two or two pairs of more or 
less visible bands, sometimes replaced by rows of almost black, rounded spots 
(Fig. 68). Also specimens almost w ithout bands on dorsum, high mountain 
forms black or chocolate-black. Sole mucky-cream or grey.

G e n i ta l ia  (Figs. 69-70). The species is distinguished by spirally coiled 
penis ( |  of mantle length or longer), spherically broadened posteriorly. Typical 
whip-like penial gland absent, sometimes only small swell posteriorly. Spherical 
broadening of penis with big fold inside. Yas deferens thick, shorter than penis, 
its opening asymmetrically, rather laterally, on spherical end of penis. Retrac
tor penis inserted a t opening of vas deferens. This p art of penis dark pigmented. 
Spermatheca shorter than  penis, elongate, gradually broadening posteriorly. 
Spermatheca and its duct not well-delimited. Oviductus a t most half of penis 
in length. Genitalia usually covered with dark pigmented mesenterium.

B a d u la :  C. 7 7 /X 112. Particular groups of teeth not well distinguished* 
B io n o m ic s . A forest species occurring mainly in deciduous forests, esp. 

beech woods. Frequent in mountains, also above upper timberline. In  the 
Bila Mts reaching up to about 2700 m a.s.l. Creeping on trees and hiding under 
bark, hollows in tree stumps, on rocks or rock rubble. After rain slugs creep 
out in great numbers, especially high in mountains. Feeding mainly on lichens.

D is t r ib u t io n .  The range of the species has not been studied thoroughly. 
In  natural environments it occurs in the Balkans and in the mountains of Eastern 
and Central Europe where it is probably native. Known from Poland, Czecho
slovakia, Hungary, Bumania and Bulgaria. Also in North Africa. According 
to G r o s s u  and L u p u  (1965) the species was originally distributed over a large 
area including the Mediterranean region while a t present its occurrence is ra ther 
relict. Ecological requirements of this slug ( W ik t o r  1973) indicate th a t it was 
introduced into Africa and other parts of the world. As a synanthrope known 
from the USA, South Africa, Great Britain and Egypt.

In  Bulgaria met in all mountain massifs and belongs to most common 
species.

Material examined: above 300 specimens.
B e c o r d s  (Map 19):

Stara Pianina: Vratsanska Pianina — Ledenika, Purslievitsa, Clierni Osuin, around Teteven, 
Vezlien, Kalofer leg. W a r c h a ł o w s k i , B o r o w ie c  and T a r n a w s k i  (MNH), Karlovo. 
Also B a b o r  (1898) and W a g n e r  (1937) — around Sliven; OSa n o v a  (1970) — Izvoza, 
Bela Voda, Stojanovo, Petrolian, Dabnika, Codecli; U r b a ń s k i  and W i k t o r  (1968) — 
Petrokan.

Plana: Kokalyane.
Vitosha: around the Ofelin shelter and some other regions. From the same place recorded 

by G r o s s u  and L u p u  (1965), U r b a ń s k i  and W ik t o r  (1968), H u d e c  (1967), Os a n o v a  
(1972, several records).
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L ehm annia
n y cte lia

Map 19. Lelimannia nyctelia

Sredna Gora: Koprivshtitsa.
Pirin: Bansko and the area around, Gostun leg. B e ś k o v  and S t a r ę g a  (IZW), around the  

Damianitsa shelter, at Vikhren, Kamienitsa leg. B o r o w ie c  and T a r n a w s k i  (MNH), 
Breznitsa near Gotse Delchev, Sandanski and the Sandanska Bistritsa valley, Melnik 
leg. P i n t ń r  (HNHM).

Osogovska Pianina: around the Osogovo shelter. Also U r b a ń s k i  and W i k t o r  (1968) — 
Strazimirovci (=  Strazimirovtsi).

Rila: the Bistritsa valley near and in the Parangalitsa reserve, above the Rilski Mon astir, 
in the area of the Skakavitsa water fall, in the area of Sedrnite Ozera, near the Lovna 
and Vada shelters, slopes of the Musala. Also: OSa n o v a  (1968) — Krnarata; U r b a ń s k i  
and W ik t o r  (1968) — Rilski Monastir and Partyzanska Polyana.

Rodopi: around the Zdravets shelter, Bela Cherkva, Chudni Mostove, Persenk, Chepelare 
leg. P a w ł o w s k i  and B ł a s z a k  (MNH), Deven, Smolyan, Smolyanske Ozera between 
Smolyan and Persenk leg. P i n t ź r  (HNHM), Dospad leg. ? (BAN), Yakoruda — record
ed also by U r b a ń s k i  and W i k t o r  (1968).

Stranzha: in the area of Malko Turnovo, the Yelaka valley near Gramatikovo, Harami Bonar 
near Gramatikovo.

D a m j a n o y  a n d  L i k h a r e v  (1975) r e c o r d e d  t h a t  s p e c ie s  fr o m  “ G ó rn a  T r a k a ” .

L elim a n n ia  brunneri ( W a g n e r ,  1931)

Ayr iolimax Brunner i H. W a g n e r , 1931b: 197. L o c u s  t y p ic u s :  “Rilo-Vr.” (probably Rilets 
Vukhr), Rila (Bulgaria). S y n t y p i:  Naturhistorisches Museum Vienna.

Agriolimax Brunneri: W a g n e r  1937: 386.
Deroceras brunneri: J a e c k e l , K l e m m  and M e i s e  1957: 161.
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Deroceras brunneri — Lehmannia marginata: U r b a ń s k i  a n d  W ik t o r  1968: 75. 
Gigantomilax occidentalis: U r b a ń s k i  a n d  W i k t o r  1968: 79.
IAmax (Lehmannia) macroflagellatus (p a r t im ):  D a m j a n o v  a n d  L i k h a r e v  1975: 314 a n d  

Fig. 244.

R e fe r e n c e s :  see above.

Preserved specimens up to 45 mm long, 6-7 wide, mantle 14 mm long. 
Between median line of dorsum and pneumostome 19-22 grooves. Body very 
slim.

Colouration usually uniformly deep black, sometimes dark blue in hue. Only 
sole light, in the middle grey-cream with blackish sides. Some specimens with 
sides lightening downwards till they become mucky-cream; keel and its exten
sion with distinct lighter band (Fig. 72). Some specimens (Fig. 71) externally re-

1 mm

71a

3 mm

3 mm 7 2

Figs. 71-72. Lehmannia brunneri (W agn.): 71 — side view of specimens from Vitosha, 72 —
side view of specimen from Sandangki

semble Lehmannia macroflagellata G r o s s u  et L u p u . Body covered with distinct, 
contrasting, almost black, black-grey pattern  on mucky-cream background. 
On mantle 5-7 well-delimited bands. Body sides with 4 bands and rows of spots 
below. Head and sole mucky-cream or brown-cream. Tentacles blackish or black. 
Specimens with bands are slightly smaller (up to 35 mm when preserved), 
known from the massifs of Yitosha and Osogova Pianina. Black specimens
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Figs- 73-74. Lehmannia brunneri (W agn.): 73 — genitalia, 74 — copulatory organs of another 
specimen, the natural position of oviduct and vas deferens is preserved (specimens from

Vitosha)
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occur in higher mountains (Pirin, Eila) and can he easily mistaken for melani- 
stic specimens of Lehmannia nyctelia or KrynicMllus urbanskii.

G e n ita l ia  (Figs. 73-74). Prostate w ithout distinct broadening. Vas 
deferens thin and long as compared to genitalia, a t least £ longer than  penis 
and twice as long as oviductus. Penis much elongate, cylindrical, often S-twi- 
sted. Yas deferens opening a t its posterior end. Characteristic funnel-like penis 
pocket changing into vas deferens (Fig. 74). All posterior end of penis, a t least 
its junction with vas deferens, usually with dark pigment. R etractor penis 
inserted a t the base of penis pocket. Penial gland situated laterally, whip-like, 
half of penis in length. Its  free end almost always bent posteriorly. I t  should 
be noticed th a t in L. brunneri there is no spherical broadening a t the end of 
penis which is characteristic of most species of this genus. Inside penis a well- 
developed uvular fold. Penis walls of variable thickness with outside wall thic
ker. Spermatheca very small, with its duct may be equal to half of penis length. 
Spermatheca duct opening into penis a t some distance from atrium . Oviductus 
tubular and long as compared to other species. In  natural position spermovi- 
ductus anteriorly reaching atrium  so th a t long oviductus, finding no place 
between those organs, protrudes twisted from side of the whole structure (Fig. 
74). Atrium tubular, well-delimited.

E a d u la :  C. 12. 3 3 /x 123
B io n o m ics . Mountain species preferring upper timberline regions or 

even above. Most habitats between 1400 and 2650 m a.s.l., exceptionally a t  
lower altitudes, always in mountains. The author always collected the slugs of 
this species on rocks. Although there were trees near, the slugs did not appear 
on them. Hiding in crevices and rock rubble. Easy to find a t nightfall and in 
rain when great numbers of slugs creep out of their hiding-places. Most speci
mens collected were juveniles. Life-span — probably 2 seasons as in May and 
June besides juveniles also m ature specimens can be found. I  autum n adults 
dominate.

D is t r ib u t io n .  So far known only from mountain massifs of Bulgaria. 
Material examined: 238 specimens.
R e c o r d s  (Map 18):

Stara Pianina — ! Kalofer (juv.) leg. A. W a r c h a ł o w s k i  (MNH).
Vitosha — Zlatnite Mostove.
Pirin — Lilyanovo near Sandanski, east of Sandanski leg. B o r o w ie c  and T a r n a w s k i  (MNH), 

Popina Luka leg. M. Ś w ie r z  (MNH), Biegovitsa in the Sandanska Bistritsa valley leg. 
B. P o k r y s z k o  (MNH), Kamienitsa Vrukh leg. B o r o w ie c  and T a r n a w s k i  (MNH), 
Breznitsa near Gotse Delchev, Petrich rocks on the Struma leg. U r b a ń s k i  (coll. 
U r b a ń s k i ).

Osogovska Pianina — Osogovo.
Rila — Sedmite Ozera, Zeleni Rid, Malovitsa leg. S t a r ę g a  (IZW), the Rilska Rcka valley  

leg. B u r a k o w s k i  (IZW), Granchar leg. B e r o n  (IZW), Rilo-Vr. (syntype), Rilski 
Monastir leg. P i n t ś r  (MNHM).

Rodopi — Ognyanovo near Gotse Delchev, Chudni Mostove (Erkruprya), Smolyanske Ozera.
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Lehmannia horezia G r o s s u  e t  L u p u , 1962

Lehmannia horezia G r o s s u  et L u p u , 1962: 196. L o c u s  t y p i c u s :  Vaideeni (Region Arges.
Rumania). H o lo t y p u s :  MNH “Gr. A ntipa”, Bucharest, No. 13134.
R e f e r e n c e s :  L i k h a r e v  a n d  W i k t o r  1 9 8 0 :  2 6 7 .

Preserved specimens up to 44 mm long, 9 mm wide, mantle 17 mm long. 
According to Gr o ssu  and L u p u  (1962) living specimens about 70 mm long. 
Body stout, mantle big as compared to other species. Externally resembles 
Lehmannia marginata (Mu l l .).

Body cream-grey with ill-defined darker pattern  and two blurred bands 
on mantle (Fig. 75). Between bands mantle slightly brownish. Lateral bands 
only on mantle. Sides of dorsum sometimes with rows of blurred, dark ash-grey 
spots. Keel cream with a band of the same colour a t its extension. Sole cream- 
coloured, too.

G e n i ta l ia  (Figs. 76-78). Prostate in Bulgarian specimens usually less 
broadened than  in the illustrations in Grossu and Lupu (1962, Fig. 7). Yas de
ferens very short. Penis more or less equal to £ of mantle, clavate, always 
rounded (not flattened). I ts  posterior p art usually dark pigmented. Musculus 
retractor penis very long, broad, laterrally fixed to spherical broadening of 
penis. Yas deferens opening also laterally, near musculus retractor penis. Long, 
often spirally coiled, whip-like penial gland situated opposite the p art of penis 
where retractor is inserted. Penial gland slightly longer than  half of penis 
(Fig. 76). Spermatheca longer than  penis, sometimes twice th a t long. Oviductus 
more or less equal to penis.

B a d u la . JSTo clear distinction between medial and lateral teeth. Formula: 
C. 7 3 /X 129.

B io n o m ics . A forest species met mainly in deciduous forests in lower 
prealps. In  Bumania a t the altitude of 700 m, in Bulgaria between 1000 and 
2400 m a.s.l., i.e. above upper timberline. Living on beech-trees and rocks. 
In  the middle of June fully m ature specimens were found.

D is t r ib u t io n .  So far known only from locus typicus. In  Bulgaria the 
author collected the slugs in central p a rt of Stara Pianina.

Material examined: 24 specimens.
R e c o r d s  (Map 20):

Stara Pianina: tlie area of Vezlien, Teteven, around Buzludzlia Skipka and Kazanluk.

C o m m en ts .
The slug resembles Lehmannia rupicola L e sso n a  et P o llonera  (see: 

F orcart 1966), the differences b ein g: slightly shorter penis, longer and differen
tly  shaped spermatheca and shorter oviductus.

Descriptions in Gr o ssu  and L u p u  (1962) suggest th a t L. liorezia and L. 
maoroflagellata Gr o ssu  et L u p u , 1962 are closely related. I t  is not so. L. macro- 
flagellata is well known to the author. I t  is frequent in the mountains of Central 
Europe (see: W ik to r  1973). Lehmannia macroflagellata is smaller, slimmer,
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Figs. 75-78. Lehmannia horesia G r o s s u  et L u p u : 75 — side view, 76 — genitalia, 77-78 — 
eopulatory organs of two other specimens (77 — specimen from Vezhen, 78 — specimen from

Buzludzha)
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with a distinct (not blurred) pattern  011 body which posteriorly is intensively 
spotted. They also differ in anatom y: more spherically broadened prostate, 
smaller, conical, often flattened (triangular) penis. Penial gland thinner as com
pared to penis and much longer. Spermatheca smaller, sperma thcca duct longer.

Lehm annia
h o r e z i a

sa rm izeg e tu sae

Map 20. Lehmannia liorezia and Lehmannia sarmizegetusae

As indicated by the description Lehmannia medioflagellata Lupu, 1908 
is a similar species as can be seen in genitalia structure. Big and broad bursa 
copulatrix may be swollen with sperm. An essential difference is shorter coecum 
which the authoress emphasized in her description.

Lehm annia sarm izegetu sae  Grossu, 1970

Lehmannia sarmizegetusae G r o s s u , 1970: 110. L o c u s  t y p ic u s :  valley of the Lapusincul 
Mic river in the Retezat Mts (Rumania). I lo lo t y p u s :  G r o s s u ’s collection.

T axon om ic sta tu s of th is  slug is unclear to  th e  au th or since th e  d escrip tion  
g iv en  b y  Gr o ssu  does n o t in clu d e a n y  featu res d istin gu ish in g  it  am on g other  
know n species.

According to Grossu (1970) preserved specimens are up to 30 mm long. 
Body yellow-brown, darker on dorsum, lightening downwards. Mantle with
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dark bands. Head with yellow band, sides of head with numerous longitudinal 
spots.

Penis elongate, cylindrical, with subterm inally and laterally situated short 
and flattened penial gland. Distinctive features given by Grossu: thin vas 
deferens, its junction with penis and shape of penial gland. Spermatheca duct 
thick, in length more or less equal to oviductus.

Known only from a few records from Kumania, one of the paratypes comes 
from the Yitosha massif in Bulgaria (Grossu 1970), (Map 20).

C o m m en ts .
My impression of the description and illustration in Grossu (1970) is that
L. sarmizegetusae does not differ from L. horezia.

Lehm annia  sp.

Literature concerning Bulgaria contains information on Lehmannia mar- 
ginata (Mu l l .). The author has not found th a t species. I t  is known th a t the name 
of L. marginata was commonly used for several species, now distinguished. 
As the author has no proofs he cannot state what species were m eant by the 
the  following authors: W agner (1934a, 1934b), Osanova (1970, 1972), Dam- 
jan ov  and Likharev (1975).

M alacolim ax  Malm, 1868
Malacolimax M a l m , 1868: 66. T y p u s :  Lim ax tenellus M u l l e r , 1774.
Ilicrolieynemannia  S im r o t h , 1891: 302. T y p u s :  Lim ax tenellus N i l s s o n , 1822.

R e fe r e n c e s :  H e s s e  1926: 12; L i k h a r e v  and W ik t o r  1980: 258; W i k t o r  1973: 77.

Medium-sized and small slugs not longer than 60 mm. Keel short, ill-defi
ned. Body usually light, unicolour, or with ill-defined lateral bands on m antle 
sides. Sole unicolour.

Penis short, bulb-shaped or in form of a barrel. Vas deferens swollen an te
riorly, fused or situated close to posterior p art of penis. Penis with folds inside, 
without stimulator. Spermatheca duct short, opening into penis or a t its junction 
with atrium . Prostate fused with female duct. Kadula with central and lateral 
teeth  tricuspid, marginal with two or four cusps.

Life-cycle about one year. Eggs transparent.
Seven species included, mostly poorly known.
Distribution. Probably besides West and Central Europe also areas of 

K orth Africa.

M alacolim ax tenellus  (Muller, 1774)
Lim ax tenellus M u l l e r , 1774: 11. L o c u s  t y p ic u s :  Frideriksdal near Copenliagcn (Denmark).

S y n o n y m s :  Lim ax serotinus S c h r e n k , 1848; Lim ax cereus H e l d , 1849; Lim ax  
collinus N o r m a n d , 1852; Limax sylvaticus D u m o n t  et M o r t il l e t , 1852; Limax flavus
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Norm and, 1852; Limax cinctus IIeynem ann, 1862; Lim ax xanthius B o u rg u ig n a t, 1866. 
(Bibliography iu H esse  (1926)).

R e fe r e n c e s :  D amjanov and Likharev 1975: 310; Likharev and W iktor 1980: 
259; Quick I960: 180; W iktor 1973: 78, 1977: 291.

Body length up to 50 mm, in preserved specimens about 35 mm. Body 
stout, mantle relatively big, covering almost of body. Integum ent thin, soft, 
finely sculptured.

Colouration uniform, i.e. w ithout pattern  of spots, in various hues of in
tense yellow. Head and tentacles blackish. Sole white-cream. Mantle, less fre
quently dorsum sides, with blurred grey bands absent in living specimens.

Slime watery, yellow.
G e n ita l ia .  Penis short, bulb-shaped. Yas deferens opening into penis 

archwise, surrounding its apical end in form of a fused crescent roll. The la t
te r usually slightly uneven, with dark pigmentation. Inside part of penis divided 
into two longitudinal pockets. Spermatheca oval, shorter than  penis.

Formula of r a d u la :  C. 12-18. 3 5 -4 2 /x 110-140.
B io n o m ics . Species living in various types of forests, also in parks and 

shrubs. Choosing well-shaded, moist sites. Hiding in undergrowth and under 
wood logs. Mature in autum n or a t the end of summer. Feeding on mushrooms. 
Met both in lowlands and mountains.

D is t r ib u t io n .  Almost all Europe, from France to Moscow and Kazan 
in the USSR, from Scandinavia to Bosnia, Macedonia and Romanian Dobruja.

H abitats in Bulgaria require confirmation. I t  was recorded by J u r i n i ć  
(1906) from Rodopi bu t we know th a t the author used the keys for Central 
European fauna when desingnating the slugs. D a m j a n o v  and L i k h a r e v  (1975) 
recorded the species from Belogradchik i.e. from north Bulgaria. In  this region 
the author collected juvenile slugs which could have belonged to L. tenelhis bu t 
were too young to be identified.

C o m m en ts .
Preserved slugs can be easily mistaken for some species of Deroceras, some

times also Lelimannia. But they can be easily identified by intestine.

A griolhnacidae  W a g n e r ,  1935

Aqriolimacidae W agn er, 1935: 174; Deroceratinae M agne, 1952: 30; Derocerasinae: H u dec
1972: 84.

R e fe r e n c e s :  Likharev and W iktor 1980: 123; W agner 1935: 174; W iktor 1973: 
103, 105; W iktor and Likharev 1980: 418.

Slugs of small length, usually between 20 and 30 mm, rarely up to 60 mm. 
Body often stout, tapering posteriorly. Mantle big, covering more than ^ of 
body, with concentric grooves on its surface. Pneumostome post- or antemedially 
surrounded by well-delimited round plate. Keel short, reduced. Grooves on

n
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body ill-defined. Between median line of dorsum and pneumostome less than 
20 grooves. Sole divided into 3 zones, 2 outside zones with transversal grooves 
arranged a t the right angle in relation to body axis. Central zone with Y-shaped 
grooves.

Body unicolour or spotted, never with bands.
Slime watery, colourless, in some irritated  specimens also milky, tu rb id  

liquid is excreted.
Shell much flattened, asymmetric or symmetric, i.e. the embryonic p art may 

be situated on the longitudinal axis of shell.
Genitalia. Penis short, spherical, cylindrical and almost always narrowed 

in the middle. Most species with various accessory structures, e.g. penial gland, 
usually branched pockets and appendices. Penis may be partly  surrounded 
with tubular membrane. Most species with stim ulator inside penis. Epiphallus 
and accessory glands on atrium  and oviductus absent. Musculus retractor penis 
only exceptionally crossing right tentacle.

Eggs soft and transparent.
Jaw  oxygnathic. Intestine with only two loops, the second one longer 

than  the first one. Coecum, if present, only slightly longer than its width, con
nected with rectum. - /

Distribution. Almost all Holarctic, most genera and species in Palearctic.
The following genera included: Dcroceras, Krynickillus, Mesolimax, Lyto- 

'pelte, Megalopelte and Pseudarion. Together about 150 species.

Genus D croceras R afinesque , 1820

Deroceras R afinesque, 1820: 10. T y p u s :  Lim ax gracilis Rafinesque , 1820 [=  I). laeve
(Muller, 1774)].

Agriolimax M orch, 1865: 378. T y p u s :  Limax agrestis L. — Till very recently in European
literature the name of Agriolimax Morch was used for all representatives of this genus.

R e fe r e n c e s :  D amjanov and L ikharev 1975: 313; F orcart 1965: 111; H esse 1926: 
21; L ikharev and W iktor 1980: 125; Quick, I960: 163; P ilsbry 1948: 532; W iktor 1973: 
102; W iktor and L ikharev 1980: 418 (pallial complex).

Preserved specimens up to 45 mm. Mantle relatively big, usually about £ 
of body length or longer. Keel very short. Between middle dorsum line and pneu
mostome up to 14 grooves.

Colouration cream, brown, grey or black. Uniform or light background with 
detached, as if splashed, pigment. Sometimes irregular network.

Slime watery, colourless, some species when irritated produce dense, milk- 
white excretion.

G e n ita l ia .  Retractor penis does not cross retractor of right omniatophore. 
Penis short, spherical, cylindrical or divided in two by a narrowing, sometimes 
with appendices. Retractor penis attached rather laterally than apically. Penial 
gland of various shapes, often branched, usually big, less frequently in form

http://rcin.org.pl



Slugs of B ulgaria 163

of one small or several papillae or hooked appendix. In  many species penis 
with pocket-like swelling or appendices. Penis always with stim ulator inside. 
Stim ulator conical, fan-like or shovel-like. I ts  surface covered by thin and nume
rous strips externally resembling hum an dermatoglyphics, sometimes also a 
hard  slate. Often besides stim ulator stripped fold in penis. Spermatheca big, 
oval, spermatheca duct short, together equal in length. Atrium short.

Jaw  with central protuberance (oxygnathic). Eadula with central and la
teral teeth tricuspid, marginal teeth dagger-like.

Intestinal coecum present or absent.
Shell with nucleus (embryonic part) leftwards. Slugs living 011 ground 

and green plants, do not climb trees, mesophylic and hygrophylic.
D is t r ib u t io n .  Almost all Holarctic bu t most species in Palearctic, espe

cially in its western parts. In  the north reaching the tundra zone.
About 100 species in 4 subgenera.

Subgenus D eroceras  s. str.

S y n o n y m s  (all p a r t im ) :  Eydrolim ax  M a lm ,  1868 a nd  Arctolimax W esterltjn d ,. 
1894, Malino G ray, 1885.

R eferen ces: D a m j a n o v  a n d  L i k h a r e v  1975: 316; L i k h a r e v  and  W i k t o r  1980:  
128; W i k t o r  1973: 106.

Body narrow, sides more 01* less parallel. Mantle big, almost half of body 
length, its posterior edge reaching near of body. Skin soft, partly  transparent, 
through which the shape of inner organs can be seen. Colouration uniform or 
spotted cream, brown or black.

Slime colourless, very watery.
Penis usually elongate. I ts  posterior part with one or two appendices or 

pockets. Penial gland in form of small papillae or bifurcated appendices. Stim u
lator in shape of hemispherical papillae or obtuse cone.

Intestinal coecum absent or in form of small and shallow pocket which 
in length is a t least equal to its width.

Slugs favouring humidity, living near water in both open and forested 
biotopes.

D is t r ib u t io n .  Almost all Holarctic.

D eroceras (D eroceras) laeve  (Muller, 1774)

Lim ax laevis M u lle r , 1774: 1. L o c u s  t y p ic u s :  Frideriksdal near Copenhagen (Denmark). 
Agriolimax renschi W a g n e r ,  1934b: 89 (syn. n.) Aphallic specimen. L o c u s  t y p ic u s :  Rilski

Monastir (Rila Mts, Bulgaria). H o lo t y p u s :  Zoologisclies Museum Berlin No. 78336.
Other s y n o n y m s :  Lim ax brunneus D raparnaud , 1801; Lim ax gracilis R a fin esq u e, 

1820; Limax campestris B in n ey , 1842; Lim ax parvulus Norm and, 1852; Lim ax weinlandi

http://rcin.org.pl



16 4 A. W iktor

H eynem ann, 1862; Limax araneus G-essis, 1867; Agriolimax bovenoti C o llin g e , 1870;  
Lim ax montanus I n g e r s o l l ,  1875; Lim ax castaneus I n g e r s o l l ,  1875; Lim ax ingersolli 
B in n ey , 1875;  Limax hyperboreus W e s te r lu n d , 1876;  Krynichillus montanus N e v i l l ,  
1880;  Lim ax Hemphilli B in n ey , 1890; Lim ax berendti var. pictus C o c k e r e ll ,  1897; A grio
lim ax psudodioicus V e lich k o v sk ij , 1910. (Full quotations — see references).

R eferen ces: D a m j a n o v  and L i k h a r e v  1975:  316;  G i t t e n b e r g e r ,  B a c k i i u y s ,  
R i p k e n  1970:  83; L i k h a r e v  and W i k t o r  1980:  129; P i l s b r y  1948: 539; Q u i c k  1960: 172  
( su rv ey );  W a l d e n  1956: 347;  W i k t o r  1973: 106 (survey and illustrations), 1977: 291.

Living slugs up to about 25 mm in length, preserved up to 22 mm, usually 
11 mm. Mantle almost half of body length. Body slim (Fig. 79), posteriorly 
obtusely narrowing. Keel ill-defined, short. Skin thin, as if watery. In  living 
specimens skin pattern  well-distinct, consisting of longitudinal grooves, 10-14 
between median line of dorsum and pneumostome.

mm

Figs. 79-81. Deroceras (D.) laeve (Mull.): 79 — top view (specimen from Poland), 80 — co- 
pulatory organs of an euphalic specimen from Belogradcliik, 81 — copulatory organs of

aphalic specimen from Bansko
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Colouration usually chocolate-black, brown or less frequently brown- 
cream. Seen with the naked eye looks unicolour, when examined with a magni
fying glass distinct small, blackish spots. Tentacles blackish. Sole slightly lighter 
than dorsum. Its  central zone more transparent than two lateral, more grey, 
ones.

G e n i ta l ia  (Figs. 80-81). Male copulatory organs often reduced which may 
lead to full aphally (P il sb r y  1948; W ik to r  1973). Specimens with both female 
and male organs fully developed are usually smaller and darker. Their glandula 
albuminalis is small. Yas deferens thin and very long, opening into penis laterally 
a t about § of its length. Penis much elongate, irregular in shape, with a broaden
ing in its anterior part. I ts  posterior p art tubular, sometimes with several 
swellings. The whole organ sometimes hooked or spirally coiled. Posterior penis 
p art behind vas deferens’ opening probably functions as a penial gland which 
is proved by the presence of 2-3 small papillae on its apical end. Musculus retrac
tor penis inserted laterally a t about half of penis length. Stim ulator small, hemi
spherical or obtusely conical. Spermatheca duct as long as spermatheca or 
shorter. Oviductus thick, tubular, usually longer than spermatheca. Atrium 
tubular, too.

Eeduction of male organs most often concerns penis. Penis may be shorter, 
poorer, survive as a broadening or swell on atrium  into which a shortened vas 
deferens opens. Further reduction may lead to the disappearance of even trace 
of penis, blind end of vas deferens having no connection with atrium . In  extreme 
cases no free vas deferens (Fig. 81). Female organs never reduced. Forms with 
reduced penis are bigger with bigger glandula albuminalis and oviduct.

E a d u la :  C. 12-13. 2 4 -2 9 /x 84-108.
Intestine without coecum, only with groove in its place.
B io n o m ics . A hygrophylic slug. Found near water, a t rivers, lakes and 

ponds, wet meadows and forests, especially alder and oak woods. Hiding in 
decaying detritus, under wood logs, in soil and peat. The slug may spend some 
time under water w ithout consequences, not losing its ability to crawl. The 
specimens of various reproductory stages where found throughout the year. 
Probably there is no special reproductory season. Life-cycle very short, only 
about 2 months. Met mainly in lowlands and lower mountains bu t in the Alps 
even a t the altitude of 2300 m. Besides hum idity requirements it is a slug of 
great ecological tolerance, therefore it occurs in the tundra zone as well as in 
the tropics. Often synanthropic, also in greenhouses.

D is t r ib u t io n .  N atural range covers the whole Holarctic. As a synanthrope 
introduced into many continents and islands.

I t  can be expected in the whole area of Bulgaria although known from few 
habitats.

Material examined: 27 specimens.
R e c o r d s  (Map 21):
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D ero ce ras
laeve

Map 21. Deroceras laeve

Stara Pianina: Belogradchik and around, Lakatnik 011 the Iskur river, Cherni Osum. 
Sofia and the area around: D amjanov and Likharev (1975); Sofia — greenhouses; Simeo- 

110vo, Dragalevtsi.
Rila: the area around Yakoruda, also D a m j a n o v  and L i k i ia r e v  (1975) — Maliovitsa, W a g 

n e r  (1934b) — Rilski Monastir.
R odopi: the Snezhanka reserve near Peshtera.

C o m m en ts .
Till recently mistaken for Deroceras (D.) sturanyi (S im r .) (W ik to r  1973) 

therefore previous references to this species (also S im roth ’s ) should he revised.

D eroceras ( D eroceras) stu ranyi (S im r o th , 1891)

Agriolimax Sturanyi S im r otii , 1894: 393. L o c u s  t y p ic u s :  the area of the Olirida Lake 
(Yugoslavia). L e c t o t y p u s  (design. W a l d e n ): Naturhist. Mus. Vienna No. 19493b. 

Deroceras romanicus G-r o s s u  et L u p u , 1959a: 40. L o c u s  t y p ic u s :  Sibiu (Rumania).

R e fe r e n c e s :  H u d e c , 1970: 109; K o s i ń s k a  1980: 113 (life history); L i k h a r e v  and 
W i k t o r  1980: 132; L u p u  1972: 88; P i n t e r  1968b: 111; R eis c h u t z  1973: 8; U r b a ń s k i  
and W i k t o r  1968: 65; W a l d ź n  1966: 63; W ik t o r  1971: 274. 1973: 113 (survey), 1977: 291.

Living specimens up to about 38 111111 in length, preserved to 20 mm, mantle 
7-8 mm long. 'When crawling posterior mantle edge situated in posterior body 
end. Body shape similar to Deroceras laeve bu t bigger and stouter (Fig. 82).
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Keel ill-defined. Skin thin, transparent, its sculpture fine, in preserved speci
mens hardly visible. Preserved slugs with whitish strips on body sides.

Colouration uniform, without spots. Dorsum slightly darker th an  sides. 
Most frequently mucky-cream, coffee-coloured, less frequently grey-cream, 
brown and exceptionally black.

G e n i ta l ia  (Fig. 83). Vas deferens thin, more or less equal to penis in 
length. Anterior p art of penis cylindrical. Its  posterior p art with two pocket-like, 
asymmetrical structures, situated across the long axis of penis, together in

-'igs. 82^83. Deroceras (D .) sturanyi (S im r .): 82 — top view (specimen from Poland), 83 — 
copulatory organs (specimen from Bulgarene)

form of a hammer. One of the pockets usually longer and narrower, sometimes 
divided into penial appondices or covered by small papillae. I t  is a penial gland. 
The other one smaller and hemispherically rounded. Opening of vas deferens
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and musculus retractor inserted laterally between the two pockets. Stim ulator 
obtusely conical. Genitalia, a t least in part, covered by dark brown mesen- 
terium.

Formula of r a d u la :  C. 12-16. 2 8 -4 1 /x 94-102.
Intestinal coecum absent or near gonad on rectum a slight bent, a broaden

ing or a shallow plate is present.
B io n o m ics . Mesophylic species bu t met in wet biotopes. Always in open 

biotopes or only shaded by bushes or under single trees. Very frequent in rudera 1 
biotopes. Found in meadows, a t  roadsides, in parks and gardens, vegetable 
lands, cellars, etc. H ibernating as eggs, first generation appearing in spring. 
Mature forms met since the beginning of summer till first ground frosts, which 
probably kill them. Numerous bu t not in great numbers. May behave as pests.

D is t r ib u t io n .  Almost the whole Europe but recognized not long ago 
therefore mentioned only in newest publications. Recorded from Bulgaria, 
Yugoslavia, Rumania, Hungary, Austria, F.R.G., Poland, the Netherlands, 
Czechoslovakia and the Gothland Island. Known also from the European p art 
of the USSR. Probably met in Turkey (Wiktor 1971). Found in greenhouses 
in Kazakhstan. Original distribution unknown, as it occurs as a synanthrope.

Material examined: above 350 specimens.
R e c o r d s  (Map 22):

Stara Pianina: Belogradcliik, Lakatnik, Berkovitsa leg. T o tev  (MNH), Teteven on the Beli

D e ro c e ra s
s tu ran y i

Map 22. Deroceras sturanyi
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Vit, Bulgarene near Loveck, Beli Osum near Troyan. Also: U r b a ń s k i  and W i k t o r  

(1968) — Berkovitsa; O s a n o v a  (1970) — Hajdusliki Yodopad, Moravitsa, Berkovitsa, 
Shishmanovo.

Vitoska — O S a n o v a  (1972)
P irin : the area of Petrich, Bansko and Sandanski leg. B o r o w i e c  and T a r n a w s k i  (MNH). 
Trun and Kyustendil — U r b a ń s k i  and W i k t o r  (1968)
The Mesta valley at Gotso Delchev and near Yakoruda.
R odopi: P lovdiv, Bachkovski Monastir leg. P i n t ń r  (IINHM), Hvoina, Peslitera, Batak, 

Ognyanovo near Gotse Delchev.
The Black Sea coast: Kavarna leg. U r b a ń s k i , Batova near Balckik, Gara Sindel near Prova- 

dya, Obzor, the Ropotamo mouth. Also: U r b a ń s k i  and W i k t o r  (1968) — Nesebur.

C o m m en ts .
Until recently mistaken for Deroceras laeve as S im r o t h  (in his work, 1885) 

include illustrations (T. 9 Fig. 17 V III C and 18 V IIID ) interpreted as present
ing D. laeve. When the same author described D. sturanyi (1891) he did not 
mention th a t he had already described the slug mistaking it for D. laeve (see 
W ik t o r  1973).

The two species can be easily differentiated; D. sturanyi is never spotted, 
penis differently shaped, stim ulator bigger, more conical. Aphallic form absent 
in this species. Life-cycle longer, living only in open biotopes. The authors 
made a mistake considering the species as a dimorphic form of D. laeve (W ik t o r  
1973).

Deroceras ( Deroceras)  panorm itanum  ( L e s s o n a  e t  P o l l o n e r a ,  1882)

Agriolimax panormitanum  L e s s o n a  et P o l l o n e r a , 1882: 52. L o c u s  ty p ic u s :  Palermo 
(Sicilia).

Agriolimax Pollonerae S i m r o t h , 1889b: 179. L o c u s  t y p ic u s :  Palermo.
Agriolimax Caruanae P o l l o n e r a , 1891: 3. L o c u s  ty p ic u s :  Porta Reale, Malta. S y n ty p u s  

(?): Seukenbergisches Museum, Frankfurt a/M., No. 165017 ( A l t e n a  1962). 
Agriolimax dubius H o f f m a n n , 1941: 254. L o c u s  ty p ic u s :  Palermo, Sicilia. S y n t y p u s :  

Mus. Basel.
Deroceras meridionale R e y g r o b e l l e t , 1963: 339. T erra  t y p ic a :  Bouches-du-Rhone and 

Low Alps (Basses-Alpes).

R e fe r e n c e s :  A l t e n a  1 9 6 2 :  4 8  {caruanae); Ch e v a l l i e r  1 9 7 0 :  3 8 7  {caruanae); D a m - 
a n o v  a n d  L i k h a r e v  1 9 7 5 :  3 1 8  {caruanae); G i u s t i  1 9 7 3 :  2 0 8 ,  1 9 7 6 :  2 1 8  (synonyms); L i k h a - 
e v  a n d  W i k t o r  1 9 8 0 :  135  {pollonerae); P i n t ś r  1 9 7 4 :  13 3  {caruanae), Q u i c k  1 9 6 0 :  75
aruanae); W a l d e n  1 9 6 0 :  3 0  {caruanae).

Body length in Bulgarian preserved specimens up to 30 mm, width 5.5 mm 
and mantle length 12 mm. More than half of mantle not accreted, free, easily 
bent anteriorly. Keel hardly visible. Body stout (Fig. 81). Skin thin and soft, 
poorly sculptured. Between median line and pneumostome 11 grooves.

Colouration in all Bulgarian specimens known to  the author differs from 
the described above. All body uniformly black, dark grey or light violet in hue. 
Sides slightly lighter. Sole cream-grey. In  other parts of Europe grey, cream 
or brown slugs occur. Also specimens with dark spots.
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Fig. 84.

1 mm

Figs. 85-88. Deroceras (D.) panormitanum  (Less, et P o l l . ) :  85 — copulatory organs, 86 — 
penis seen from the other side, 87 — stimulator, 88 — intestinal coecum (specimens from

Bistritsa)

Deroceras (D .) panormitanum  ( L e s s , et P o l l .)  -  top view (specimen from Bistritsa)
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G e n ita l ia  (Pigs. 85-87). Penis big, distinctly divided witli a narrowing 
into two parts. In  posterior parts two hooked, usually equal in length, bent 
to each other and directed backwards appendices. Between them penial gland 
is situated. Penial gland in shape of brush, i.e. with a distinct “handle” and 
only in distal p a rt divided into 5-6 digital (not ramified) appendices (!) forming 
two groups. Surface of the appendices smooth, w ithout papillary swellings. 
In  juveniles the gland may be undivided. Yas deferens opening into penis 
between hooked appendices near penial gland. Musculus retractor penis bifur
cated and fixed to both appendices. Stim ulator flattened, sometimes almost 
lobate (Fig. 87). Sometimes its end slightly elongate in form of uvula. Atrium 
long, tubular.

R a d u la  of Bulgarian specimens: C. 18.34/ x 98.
Intestinal coecum as a small pocket (Fig. 88). According to some authors 

{Q uick  1960) coecum is absent in th is  species, according to others (W a l d e n  
1960) it is present.

B io n o m ics . In  Bulgaria met a t the altitude of 1250-2500 m a.s.l. in humid 
biotopes, a t streams, in mixed and coniferous forests. In  the middle of June 
most slugs mature.

D is t r ib u t io n .  Occurring in Sicily, in the Tuscan Archipelago and Bul
garia. As introduced recorded from Great Britain, Farover Islands, France, 
Belgium, Denmark, Sweden, Finland, H ungary and California.

D ero ceras
panorm itanum
reticu la tum

Map 23. Deroceras panormitanum  and Deroceras reticulatum
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Material examined: 70 specimens.
R e c o r d s  (Map 23):

Pirin: Bansko, around tlic Damianitsa skelter, around Biegovitsa near Sandanski and Popina  
Luka.

C o m m en ts .
Taxonomic status of this slug is not clear. Recently, the problem has been 

dealt w ith by G iu s t i  (1973, 1976). I t  is worth noticing that in Gi u s t i  the sti
m ulator of the specimens he examined was conical while in Bulgarian speci
mens the  organ is flattened.

Subgenus A g rio lim a x  M o r c h ,  1865

Agriolimax  M o r c h , 1865: 378 (as subgenus Limacis). T y p u s :  Limax agrestis L i n n a e u s ,  

1758.

R e fe r e n c e s :  H e s s e  1926: 23; L i k h a r e v  and W i k t o r  1980: 142; W i k t o r  1973: 120.

Body stout, cuneately narrowing posteriorly. In  fully extended slugs 
mantle £ body length, posterior edge does not a tta in  half of body. Skin thick, 
not transparent. Body intensively spotted, rarely unicolour. Slime in crawling 
slugs colourless, in irritated  ones — milk-white, turbid.

Penis short, spherical or with fissure in middle. Penial gland in form of 
single or branched appendix. Other accessory structures (appendices) absent. 
Stim ulator conical, narrowed apically, less frequently laterally flattened.

Intestinal coecum always present, usually several times longer than wide, 
exceptionally in form of shallow xiocket.

Deroceras ( A g rio lim a x ) tu rc ic u m  (Simroth, 1891)

Agriolimax turcicus S i m r o t h , 1894: 392. L o c u s  t y p ic u s :  Okrid (Y u g o sla v ia ).L e c to ty p u s:  
Naturkist. Mus. Vienna No. 19491.

Deroceras wiktori G r o s s u , 1969: 168. L o c u s  t y p ic u s :  Orsova — Esalnita on tke left bank 
of the Danube (Rumania). H o lo ty p u s :  coll. G r o s s u  1147.

? Deroceras waldeni G r o s s u , 1969: 169. L o c u s  t y p ic u s :  Jurilovica, tke Dolojman Cape 
on tke Razelem Lake (Dobruja =  Dobrudzka, Rumania). H o lo ty p u s :  coll. G r o s s u  

1148.
? Deroceras forcarti G r o s s u  et L u p u , 1961: 21. Locus typicus: Babadag (Dobruja =  Dobru

dzka, Rumania). H o lo t y p u s :  MNH. “Gr. A ntipa”, Bucharest, No. 13119.

R e fe r e n c e s :  D a m j a n o v  and L i k h a r e v  1975: 319; H u d e c  and V a s a t k o  1971: 35; 
L i k h a r e v  and W i k t o r  1980: 152; L u p u  1972: 95; W i k t o r  1971: 271, 1977: 292 {wiktori).

Body usually about 20 mm long. Biggest specimens known to the au thor 
are 27 mm long, with mantle 10 mm long and 5 mm wide.

Colouration (Fig. 89) mucky-cream or light grey-cream with chocolate or 
blackish spots on mantle and dorsum. No relation between dark pigment d istri
bution and skin sculpture. Middle zone of dorsum spotless. Sole mucky-cream, 
unicolour.
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Figs. 89-90. Deroceras (A.) turcicum  (Simr.): 89 — side view (specimen from Buzludzha), 
90 — copulatory organs (specimen from Shipka)

G e n ita l ia  (Figs. 90-92). Penis in m ature specimens almost always with 
fissure in middle. Penial gland varied; not big, often in form of swell with small 
papillae (Fig. 92) (cf. D. forcarti Grossu and Ltjptj, 1961), may be well-develop
ed  (Fig. 91-92). Its  varieties include: D. wiktori and D. ivaldeni. Posterior 
penis end from crop side with two swellings (!), one with penial gland. Yas 
deferens opening between the swellings (cf. D. reticulatum, p. 175).

R a d u la :  C. 14. 3 0 /x 99.
Intestinal coecum well-developed, usually shorter than  in D. reticulatum 

(Fig. 93).
B io n o m ics . A forest species living in deciduous, mixed and coniferous
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woods, rarely in meadows. In  beech and hornbeam woods sometimes in great 
numbers. In  forest biotopes it is the most numerous species so far observed 
by the author. During rain in the Shipka regions (Stara Pianina), there were 
more than 10 specimens per 1 m 2. In  May and June mainly specimens’ with

9 2

9 3

Figs. 91-93. Deroceras (A.) turcicum (S i m r .) :  91-92 — various types of penial glands (speci
mens from Beli Osum and Breznitsa), 93 — intestinal coecum (specimen from Shipka)

small penial gland are found. At the end of summer and in autum n penial glands 
in most specimens are developed in form of several appendices. Some slugs 
probably hibernate as the author met single m ature specimens a t the beginning: 
of May. Mesophylic species. In  mountains reaching the altitude of about 2000 m 
a.s.l. Also as a synanthrope, usually in bushes.

D is t r ib u t io n .  Not well-known, often mistaken for Deroceras reticulatum. 
Occurs in Bulgaria, Yugoslavia, Bum ania and Turkey. I t  should be expected 
in Greece but probably the range is wider.

Material examined: above 500 specimens.
R e c o r d s  (Map 24):

Stara Pianina: around Belogradcliik and the Magurata cave, the Petrohan pass, Buchino  
Prohod, Vratsa, around the Ledenika cave, Karlukovo leg. D e l c h e v  (BAN), Lakatnik, 
Belediehan near Berkovitsa, Teteven and the area around, Troyan and the Beli and 
Cherni Osum valleys, Shipka, Stoletov, Buzludzha, Karlovo, Kalofer leg. W a r c h a -  
l o w s k i  (MNH), Zheravna near Kotel.

Vitosha: Vladaya, Dragalevchi, Bistritsa, Boyana.
Zhelenitsa near Sofia.
P lan a: Kokalyane.
Pirin: Bansko, Bunderitsa (1800 m), Damianitsa (2000 m), Popina Luka near Sandanski, 

Breznitsa and Koprivlen near Gotse Delchev.
Trun and Kyustendil leg. et coll. U r b a ń s k i .
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D eroceras
t u r c i c u m

+ - — ;

Map 24. Deroceras turcicum

Osogovska Pianina: near the Osogova shelter.
Bila: Blagoyevgrad, the Parangalitsa reserve, the area of the Vada Lavna shelter and Skaka- 

vitsa waterfalls, around Rilski Monastir, Borovets, Yakoruda.
Rodopi: Plovdiv, Asenovgrad, Bela Churkva, Chudni Mostove, Persenk, Smolyan, Deven, 

Chepelare, Peshtera Durken leg. et coll. J. U r b a ń s k i , Batak, around Yakoruda,
Ognyanovo near Gotse Delchev, Dospad (BAN).

The area of Khaskovo — leg. et coll. U r b a ń s k i .
Topolovgrad and t h e  area around (Golyam Monastir) leg. U r b a ń s k i .
The Black Sea coast: Batova near Balchik, Zlatni Piasatsi, Aladzha, on the Ropotamo. 

river.

C o m m en ts .
Opposite to D a m j a n o v  and L i k h a r e v  the author does not regard the 

species as a young form of D. reticulatum. The opinion is based on morpholo
gical differences and ecological requirements (see: D. reticulatum — comments, 
p. 177). Biology of this species should be examined thoroughly as well as its 
possibilities of hybridization with D. reticulatum.

Deroceras ( A g r io lim a x ) re tic u la tu m  ( M u l l e r ,  1774)

Lim ax reticulatus Muller, 1774: 10. L o c u s  ty p ic u s :  Frideriksdal near Copenhagen (Dene- 
mark). H o lo t y p u s  probably does not exist. Description and illustration of specimens- 
from locus typicus see: Altena 1969: 102.
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Lim ax agrestis or Agriolimax agrestis: many authors, especially in the 19th cent., did not
distinguish between Deroceras reticulatum  and D. agrestis taking them for one species.
See also D. turcicum.

R e fe r e n c e s :  D a m j a n o v  and L i k h a r e v  1975: 319; F r o m m in g  1954: 214 (bionomics); 
J a e c k e l  1962: 145; L i k h a r e v  and W i k t o r  1980: 149 (bionomics); L u t h e r  1915: 1; Q u ic k  
1960: 164 (survey); R u n h a m  and H u n t e r  1970: 31 (bionomics and ecology); W a g n e r  
1935: 183 (Agriolimax agrestis reticulatum); W i k t o r  1973: 125 (survey), 1977: 291.

Body length in wholly extended living specimens not more than  30 mm, 
in preserved — up to about 25 mm. The biggest known to the author specimen 
from Poland was 45 mm long, its mantle 13 mm long, maximum width 8 mm. 

C o lo u ra tio n  (Fig. 94). Generally mucky-cream, light-coffee, less fre
quently olive-cream with blackish or chocolate-coloured spots. On mantle 
irregular dark spots. On dorsum and sides spots form a pattern  as the pigment

1 mm

94

1 mm

Figs. 94-95. Deroceras {A.) reticulatum ( M u l l . ) :  94 — side view, 95 — copulatory organs
(specimens from Purshevitsa)
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is distributed mainly in skin grooves. Pigmentation varies within populations 
from wholly dark to light specimens. Juveniles often without dark spots. Ten
tacles blackish, dorsum and head with small dark spots. Sole usually cream, 
in intesively coloured specimens brown.

G e n ita l ia  (Fig. 95). Penis big, with thick walls, fissure in middle (the 
last absent in juveniles). Penial gland well-developed bu t of varied shape, 
always covered by nodulous glandular papillae. The whole gland in form of 
a single, slightly flattened appendix, or consisting of several branched appen
dices from one, very short, stalk. Yas deferens always opening into outside 
(directed to body integument) penis wall (!). Year opening penis w ithout swel
lings. lte tractor penis inserted in penis narrowing. Stim ulator big, conical, 
tapered. Outside penis wall, in place where stim ulator is inserted, small hollow 
is present.

E a d u la :  C. 16-22. 2 1 -3 2 /x 93-110.
In testin il coecum well-developed, long, several times longer than  wide.
B io n o m ics . A species of great ecological tolerance, always living in open 

or half-open biotopes bu t never in forests. Most frequent in ruderal environments, 
refuse heaps, gardens, ditches, plough-lands (especially loam), parks and mea
dows. In  some regions a dangerous pest. In  wet summers after a mild winter 
may destroy crops in 100%. Life-span, as in other species, about one year. 
M ature in late summer and in autum n. Many specimens hibernate and can be 
m et in spring. Most of them  die in late summer after having laid eggs. Feeding 
on green parts of plants, fruit, bulbs, roots, occasionally on animal dung and 
decaying parts of plants. Hiding under tree logs, stones, soil clods and in soil. 
A mesophylic slug.

D is t r ib u t io n .  Yative land of this slug is not known. Spread over a large 
area as a synanthrope, partly  native, partly  introduced. Most common slug in 
whole Europe, less frequent in the south, replaced by other species. In  the Bal
kans insular. As an extreme synanthrope does not enter natural biotopes. 
Introduced into Yorth America, Peru, Australia, Tasmania, Yew Zealand and 
South America. All this information should be confirmed as some similar species 
have been described.

Material examined: about 200 specimens.
R e c o r d s  (Map 23):

Stara Pianina: around the Ledenika cave and Purshcvitsa shelter near Vratsa, on the Iskur
river and in Lakatnik.

Sofia — greenhouses.
The Black Sea coast: the Ropotamo reserve.

Also: W a g n e r  (1934a), H u d e c  (1964), U r b a ń s k i  and W ik t o r  (1968) and OSa n o v a

(1970). Their information requires confirmation — see comments.

C o m m en ts .
The species is similar to D. turcicum and often mist iken for it (also W ik to r  

a n d  U r b a ń sk i 1968).
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Deroceras reticulatum differs from I), turcicum in: bigger size, vas defe
rens opening into penis wall directed towards outside body wall (not to intestine), 
penis without swellings near vas deferens opening, the species does not live 
in forests.

Deroceras ( A g rio lim a x ) thersites  (Simhoth, 1886)
✓

Agriolimax Thersites S im r o t h  (as Agriolimax Thersites H e t n e m a n n  et K o c h ), 1886: 317. 
L o c u s  t y p ic u s :  Pireus near Athens (Greece). L e c t o t y p u s :  Natur-Museum Sencken- 
berg, Frankfurt a/Main, No. 155226, designation anonymous.

R e fe r e n c e s :  U r b a ń s k i  and W ik t o r  1968: 70; W a g n e r  1934a: 54; W ik t o r  1977:
292.

Preserved specimens about 35 mm long, 7-11.5 mm wide, m antle 12 mm 
long. Body stout.

Colouration (Fig. 96) brown or brown-cream. Some specimens unicolour,

96L J

1 mm

Fig. 96. Deroceras (A . )  thersites (S i m r .) — side view (specimen from Rezevo)

some with fine, blackish spots on mantle and other parts of dorsum. Extension 
of short keel in dorsum middle with light spotless band. Skin thick.

No information on slime.

G e n ita l ia  (Figs. 97-100). Penis most often divided by a deep narrowing 
into two. If the narrowing absent penis oval. Its  posterior p art sometimes 
with lateral pocket or small appendix. Penial gland half of penis in length, 
often in form of a “tree” with one, long “tru n k ” and “to p ” divided into num e
rous, bent twigs. Sometimes penial gland consists of 2 or 3 “trees” bu t it is a l
ways big, with “tru n k ” and “twigs”. B etractor and opening of vas deferens 
situated  laterally in posterior penis part. Stimulator big, flattened, w ith almost 
parallel sides. Spermatheca characteristic in shape, much elongate, indistinctly 
changing into spermatheca duct.

Formula of r a d u la :  C. 19-j-l. 3 1 /X 99.
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Intestinal coccnm as a distinct pocket (Fig. 101). 
D i s t r i b u t i o n .  Known from Greece, south-eastern Bulgaria, can be ex

pected in Turkey.

1 mm

1 m m
Figs. 97-101. Deroceras (A.) thersites (S i m b .) :  97 — copulatory organs, 98-99 — penis view  
from different sides, 100 — anterior penis section, penial gland cut off, 101 — intestinal

coecum (specimens from Rezevo)

Material examined: 22 specimens.
R e c o r d s  (Map 25):

Strandzlia: Malko Turnovo leg. P . P e t k o v  (BAN), Rezevo leg. D . T o t e v  (MNH); also W a g 
n e r  (1934a) — Malko Turnovo and Urgari, U r b a ń s k i  and W ik t o r  (1968) — Grarna- 
tikovo.

Preslavska Pianina: Turnovitsa leg. A. V a r g a  (MNH).
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—
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Map 25. Deroceras thersites and Deroceras pageti

Deroceras ( A g rio lim a x ) agreste  (Linneaus , 1758)

Lim ax agrestis L i n n e a u s , 1758: 652. T erra  t y p ic a :  Sweden.
S y n o n y m s :  Limacella obliqua B r a r d , 1815; Limax bilobatus F ź r u s s a c , 1819; 

Lim ax ptallidus S c h r e n k , 1848; Kryniclcillus minutus K a l e n i c z e n k o , 1851; Lim ax vara- 
nyanus B o u r g u ig n a t , 1861; Agriolimax Fedtschenkoni K o c ii et H e y n e m a n n , 1874 (nom. 
err.); Agriolimax agrestis var. Fedtschenkoi K o c ii et H e y n e m a n n , 1874; Agriolimax trans- 
caucasicus S im r o t h , 1901; Agriolimax transcaucasicus coeciger S i m r o t h , 1901. (Bibliography, 
see references).

l t e f e r e n c e s :  D a m j a n o v  a n d  L i k h a r e v  1975: 320; H e s s e  1926: 97; J u n g b l u t h , 
L i k i i a r e v  a n d  W ik t o r  1981: 21; L i k h a r e v  a n d  W ik t o r  1980: 142; L u p u  1976: 11; L u t h e r  
1915: 1; Q u ic k  I960: 170; W a g n e r  1935: 180; W a l d ź n  1956: 360; W ik t o r  1973: 121, 
1977: 291.

Living specimens about 40 mm long. Biggest preserved Bulgarian specimen 
was 30 mm long, mantle 7 mm long, 6 mm wide. Body relatively stout, posterior 
end gradually narrowing cuneately. Skin thick bu t soft.

Body cream or light coffee-coloured, spotless. Mantle, dorsum and sole 
fringes slightly lighter.

Externally resembling unicolor Deroceras reticulatum bu t differing in penial 
gland which is never branched and without glandular papillae (Figs. 102-103). 
I t  is a single, nodulous or hooked process. Penis less narrowed than  in D. reti
culatum. Stimulator big, narrow, conical.

http://rcin.org.pl



Slugs of Bulgaria 181

R a d  u l a: C. 14-17. 1 8 -2 1 /x 82-93.
In testinal coecum always well-developed (Fig. 104).
B io n o m ic s . The sing is m ature in the second half of summer or in autum n. 

H ibernating in eggs. Found mainly in open biotopes, especially meadows,

102
1 mm

1 0 3 1 0 4

Figs. 102-104. Deroceras (A.) agreste (L.:) 102 — copulatory organs, 103 — posterior penis 
section, 104 — intestinal coecum (specimens from Bilski Monastir)

ditches, gardens, parks, plough-lands, sometimes in bushes or near them. Often 
synanthropic. In  Bulgaria and Central Europe never occurs in forests. Usually 
living in small populations, most often along with B. reticulatum. In  m ounta
ins reaching up to 2500 m (Alps).

D is t r ib u t io n .  Kot well known, often mistaken for other species. Probably 
living in all Europe (among others in Scandinavia, British Isles, Iceland, Cen
tral Europe), certainly reaching the Kola Peninsula and the tundra zone, in 
the south — the Crimea and Central Asia.

Probably a Palearctic species bu t in many places insular.
Material examined: 2 specimens.
R e c o r d s  (Map 26):

Rila: Rilski Monastir, collected in 1937 leg. J a w ł o w s k i  (IZW) and in 1953 leg. et coll. 
U r b a ń s k i .
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D ero ceras
ag re s te

Map 26. Deroceras agreste

Also: W a g n e r  (1934a, 1934b) — information requires confirmation. Data in U r b a ń s k i  
and W i k t o r  (1968), except tlie area of Rilski Monastir, turned untrue (some D. turcicum).

D a m j a n o v  and L i k h a r e v  (1975) record the slug from Vitoska, Malko Turnovo in the 
Stranzha Mts. and Burgas at the Black Sea.

C o m m en ts .
Often mistaken for other species, especially D. reticulatum, from which 

it differs mainly in shape of penis, penial gland and absence of spots. I t  
may also be mistaken for unicolour forms of D. turcicum from which it differs 
in bigger size, absence of swellings on posterior end of penis, opening of vas 
deferens on the outside penis wall.

! Deroceras ( A g rio lim a x) agreste tra nscaucasicum  sensu  IIu d e c  et
V a sa t k o  (1971)

H u d e c  an d  V a sa t k o  (1971: 19) described the slug collected in Pirin a t  
Vihkren (2500-2600 m a.s.l.) as follows: fine, dark spots, penis similar as in 
Deroceras agreste (op. cit. Fig. 7) and intestine with 3 loops (!) which would 
indicate another genus (if it is not a mistake). The authors considered the slug 
to be subspecies transcaucasicum S im r o t ii, 1901. Coecum was as long as in 
coeciger S im r o t h , 1901 which turned out to be a synonym of D. agreste (see 
L i k h a r e v  and W ik t o r  1980). Taxonomic status of the slug from Pirin described 
b y  H u d e c  and V a s a t k o  requires explanation.
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Deroceras ( Agriolim ax ) cf. pageti G rossu, 1972

Deroceras pageti G r o s s u , 1972: 640. L o c u s  t y p ic u s :  Taygetos, Peloponnese (Greece). 
H o lo ty p u s :  Naturhist. Mus. Vienna, No. 36025.

Contracted specimens 11 mm long, 3.5 mm wide, mantle 4 mm long. Body 
blackish, spotless. Sole cream coloured in middle, dark-grey on sides.

G e n ita l ia  (Fig. 105). Penis narrowed. Posterior p art bent, in form of 
a deep pocket with a long, more or less equal to penis, penial gland inserted. 
Penial gland undivided, with big papillae. Eetractor penis broad. Stim ulator 
in form of a thick, obtuse cone.

Intestinal coecum small but well-visible. (Fig. 106).

1 mm

P ig s .  105-106. Deroceras cf. pageti G r o s s u : 105 — copulatory organs, 106 — intestinal
coecum (specimen from Dolen Cliiflik)

The only specimen probably belonging to this species was collected by K a r n o z h y c k i  
on September 12, 1953 in Dolen Tschiflik (Chiflik), in Querceto-fagetum (MNH). Map 25.

C o m m en ts .
The slug which the author had was much contracted, it was probably pu t 

directly into alcohol. I t  is different from the specimen described by G r o s s u  (1972) 
with almost spherical penis and therefore the author is not quite certain about 
its identification. I t  should be noticed however, th a t the variety scale of this 
slug is unknown.
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Subgenus Plałhystimulus W i k t o r ,  1973

Plathystimulus W i k t o r , 1973: 130. T y p u s :  Deroceras subagreste (S im r o t ii , 1893). 

R e fe r e n c e s :  L ik h a r e v  and W ik t o r  1980: 153.

Externally, body similar to Agriolimax (see p. 172). Mantle covers about £ 
of the body length. Skin thick. Body unicolour or spotted. Slime in crawling 
slugs colourless, in irritated ones milk-white.

Penis of various shapes but always short. Penial gland big and branched. 
At the posterior end there usually occurs an appendix. Stim ulator completely 
flat, flabelliform or spadeshaped.

Intestine coecum shaped like a shallow pocket.
Slugs of the forest or open environment. Southern areas from Prance and 

Greece to the Caucasus, in the Korth up to Sudetes and Carpathian Mountains.

Deroceras ( P la łh y s tim u lu s ) cf. zilch i G r o s s u ,  1969

Deroceras zilchi G r o s s u , 1969: 164. L o c u s  ty p ic u s :  Cozla, south of Banat in the area of 
the Danube gorge (Portile do Pier, Rumania). H o lo ty p u s :  coll. G r o s s u  1144.

The slugs the author had resembled I). zilchi bu t he is not quite certain 
about the identification.

Biggest specimens 21 mm long, 3.5 wide, mantle 6 mm long. Body uniformly 
cream-white. Skin thin.

G e n ita l ia  (Pig. 107). Only specimens from Lakatnik were fully m ature 
(the specimen from Magura was partly  damaged, without gonad, probably 
young). — Penis with lateral short appendix in posterior p art and small, nodulous

108

Figs. 107-108. Deroceras cf. zilchi G r o s s u : 107 — copulatory organs, 108 — intestinal coecum
(specimen from Belogradchik)
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swelling near vas deferens’ opening and retractor penis. Penial gland with 
short stem and a hunch of 4 long appendices. Retractor penis not bifurcated. 
Stim ulator flat and short, spoon-like. Coecum (Fig. 108) longer than in G rosstj’s. 
description.

D is t r ib u t io n .  So far known only from Locus typicus.
Material examined: 5 specimens.
R e c o r d s  (Map 27).

W -Stara Pianina: Lakatnik at tlie Iskur gorge; near the Magura cave west of Belogradchik.

C o m m en ts .
A species with similar genitalia lives on the Cyclades. I t  is D. seriphium  

W i k t o r  et M y l o n a s ,  1 981 . The la tter differs in: spotted body, differently 
shaped penis, nodule near vas deferens’ opening absent, retractor bifurcated, 
stim ulator big (see: W i k t o r  and M y l o n a s  1 9 8 1 ).

Bulgarian localities are within the range of the biogeograpliical influence 
of the B anat Mts.

D eroceras 
bulgaricum  •  
z ilchi ■

Map 27. Deroceras bulgaricum and Deroceras zilchi

Deroceras (Plathystimulus) bulgaricum  G r o s s u ,  1969

Deroceras bulgaricus Gr o s s u , 1969: 163. L o c u s  t y p ic u s :  Svilengrad (Bulgaria). H o lo ty p u s :  
Senckenbergisches Museum, Frankfurt a/M., No. 19444.
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Species unknown to the author. So far only one specimen (holotype) has 
been found. The description is a summary of th a t given by G r o s s u .

Body length of preserved specimen 16 mm. Skin thick with clearly visible 
grooves. Keel short. Mantle free anteriorly, bent aside.

Colouration uniformly grey. Dorsum and m antle darker.
G e n ita l ia  (Fig. 109). Penis elongate (“balgformig”), slightly narrowed 

in middle. Penial gland irregular, in form of two digital structures with small 
papillae of different size. Vas deferens’ opening and retractor insertion near

posterior penis end. Two stimulators inside penis; one bigger, flattened with 
a slightly elongate lobe in its middle (Fig. 110), the other smaller, conical. 

Intestinal coecum absent. (Map 27).

Liolytopelte S i m k o m , 1901: 174 (as subgenus of Lytopelte B o e t t g e r , 1886). T y p u s :  Lyto
pelte caucasica S im r o t h , 1901.

R e fe r e n c e s :  D a m j a n o v  and L i k h a r e v  1975: 322; H e s s e  1926: 24; L i k h a r e v  and 
W ik t o r  1980: 169; W ik t o r  1973: 117.

Preserved specimens to 40 mm long. Posterior mantle fringe attain ing  
middle of body or even reaching posterior body part. Anterior m antle edge 
free, i.e. not accreted. Skin very soft, partly  transparent. Body unicolour or 
spotted, cream, brown, grey or violet. Slime watery, hyaline.

Penis pear-like, spherical or cylindrical. Its  posterior, p art with various 
swellings or appendices. Typical penial gland absent. Inside penis a longitudi
nal fold anteriorly changing into stim ulator of various shape with calcareous 
plate on top or sides.

Intestinal coecum absent or in its place a slight broadening on 
rectum.

Forest slugs, favouring humidity. Found in undergrowth, in m ountain 
and submontane regions. D istributed over eastern Balkans, eastern and southern 
Carpathians and Caucasus. Seven species.

Figs. 109-110. Deroceras (?) bulgaricum G r o s s u : 
109 — penis, 110 — stimulator (after G r o s s u  

1969)1 0 9 110

Subgenus L io ly topelte  S im r o th ,  1901
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D eroceras (L io ly to p e lte ) buresch i ( W a g n e r ,  1934)
Agriolimax (Hydrolim ax) bureschi W a g n e r , 1934a: 55. L o c u s  t y p ic u s :  the Mednik cave 

at the Iskur gorge west of Elisena, Vratsanska Pianina (Bulgaria). L e c t o t y p u s :  
Mus. BAN, Sofia.

Deroceras i l iu s : Gr o s s u  and Lupu 1959a: 46.
Lytopelte herculana Gr o s s u , 1964: 84, 1970: 105. L o c u s  t y p ic u s :  Bade Herculane (Ruma

nia). H o lo t y p u s :  Coll. Gr o s s u  N o . 1055.
Lytopelte herculana: H u d e c  1967a: 349; L u p u  1972: 94.

R e f e r e n c e s :  H u d e c  1967a: 349; L i k h a r e v  a n d  W i k t o r  1980: 174; U r b a ń s k i  
and W i k t o r  1968: 62; W i k t o r  1977: 292.

Biggest preserved specimen 30 mm long, 6 mm wide, mantle 9 mm long. 
Body sliape resembles Deroceras laeve bn t the part behind mantle is broader 
and shorter as compared to other parts of body (Fig. 111).

Figs. 111-114. Deroceras (L .) bureschi (W a g n .) :  I l l  — side view (specimen from Riharitsa), 
112-113 — copulatory organs (specimens from Ribaritsa and Yakoruda), 114 — intestinal

coecurn
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Colouration chocolate or dark-eoffee, unicolour, with numerous big-, blac
kish or blurred, darker spots of spread pigment.

G e n i ta l ia  (Figs. 112-113). Penis irregular in shape, anteriorly much 
broadened. Its  posterior p art with a pocket into which vas deferens opens. 
Hear pocket long digital appendix reversible into penis is located. B etractor 
penis bifurcated, its one p art attached to appendix, the other to the pocket. 
Inside penis well-developed fold with yellowish oval plate 011 its top. Broader 
p art of the plate sometimes with visible concentric accretion lines, narrower 
p art with papillary nodules (Fig. 113).

Formula of r a d u la :  C. 12. 3 2 /x 15.
Intestinal coecum absent or rectum  with a small broadening as in Fig. 114.
B io n o m ic s  poorly known. The slug occurs in undergrowth, especially 

in beech and hornbeam woods, most often near water and in wet places. F re
quent in mountains, up to 2000 m a.s.l. Hiding under stones and in undergrowth.

Fig. 115. V a r io u s  s t a g e s  in t h e  c o u r t s h ip  Deroceras (L .) bureschi ( W a g n . )  (Ribaritsa)
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Iii May and June m ature specimens can be met. In  October most slugs are in 
male phase of gonad development. The author only once watched courtship 
and copulation. I t  happened during rain a t noon on warm day of Ju ly  9. The 
copulation took place on a piece of bark on the ground. Subsequent phases are 
shown in Fig. 115. Copulation is similar as in Deroceras s. s tr . ; everted penis 
and  appendix which looks as penial gland.

D is t r ib u t io n .  Southern areas of Rumania and Bulgaria. Probably also 
in Yugoslavia.

#*

IK

Map 28. Deroceras bureschi

Material examined: 224 specimens.
R e c o r d s  (Map 28).

Stara Pianina: around Belogradcliik, Yratsa, Vratsanska Pianina in tlie area of Ledenika 
and Purslievitsa, the Iskur gorge, Teteven, Ribaritsa and the Vezhen slopes near Tete- 
ven, the valleys of Cherni Osum and Beli Osum. Also: W a g n e r  (1934a) — Mednik near 
Plakatnitsa; U r b a ń s k i  and W ik t o r  (1968) — Petrohan, the area of Ginchi, Berko- 
vitsa, Lakatnik, Yratsa, Zgorigrad; OSa n o v a  (1970) — Cherna near Lyutadzhik, the 
Dalga valley, Lakija on the Zlirelo river, Petrohan, Lakatnik.

Yitosha: around Boy ana and Boyanske Ozera, Zlatni Mostove, near the Ofelin shelter, Dra- 
galevchi, Bistritsa leg. O s a n o v a  et P i n t e r  (HNHM). Also H u d e c  (1967), O s a n o v a  
(1972), U r b a ń s k i  and W i k t o r  (1968).

Plana: Kokalyane.
Sredna Gora: the Bogan shelter leg. S z ig e t h y  (HNHM).
Pi rin: Breznitsa near Gotse Delchev.
Rila: around Yakoruda, Rilski Monastir, the Lovna shelter, near the Skakavitsa waterfalls, 

Borovets.
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R odopi: in the area of Yakoruda and Batak. Also: W a g n e r  (1934a) — Mednik near Plaka- 
nitsa.

Genus K ryn ick illu s  K a l e n i c z e n k o ,  1851

Krynickillus K a l e n i c z e n k o , 1851: 220. T y p u s :  Krynickillus melanocephalus K a l e n i - 
c z e n k o , 18511.

R e fe r e n c e s :  J u n g b l u t i i , L i k h a r e v  and W ik t o r  1980: 21 (radula); L i k h a r e v  
and Wti k t o r  1980: 190.

Following S im r o t h  (1901) the genus was often included in Agriolimax  (=  Deroceras). 
It seems not right (L i k h a r e v  and W i k t o r  1980).

Preserved specimens 40-45 mm long. Body narrow, gradually narrowing 
backwards. Mantle less than of body length, in living specimens with distinct 
crescent-like groove directed towards mantle centre. Keel very short, ill-defined, 
only a t body end. Integum ent finely sculptured, between pneumostome and 
median line 16-18 grooves, lateral zones of sole with almost transverse grooves 
which in middle zone are Y-shaped.

C o lo u ra t io n  uniform, spotless. Dorsum and mantle darker than sides. 
Body mucky-cream to brown and black in colour.

Slime hyaline, thin.
G e n i ta l ia  simple in structure. Penis parallel to right ommatophore or 

crossing it (an individual feature), short, cylindrical, w ithout accessory organs. 
Inside with small folds. Stim ulator absent. Spermatheca with very long and thin 
spermatheca duct. Free parts of vas deferens and oviductus very long. A trium  
short.

Central and lateral radular teeth tricuspid, marginal dagger-like. 
Intestinal coecum absent, only a small pocket.
Shell asymmetrical with embryonic p art shifted leftwards.
Slugs living in deciduous and mixed forests. Hiding in undergrowth, under 

stones, less frequently under bark and in stumps. Distributed over the Black 
Sea region, in Rumanian Dobruja, Bulgaria, Turkey, Crimea and Caucasus. 
2 species known.

K ryn ick illu s  urbansk ii ( W ik t o r ,  1971)

Deroceras (K rynickillus) urbanskii W ik t o r , 1971: 264. L o c u s  t y p ic u s :  Karlovo, Stara 
Pianina (Bulgaria). H o lo ty p u s :  MNH No. 455.

Deroceras melanocephalus: G r o s s u  and L u p u  1957: 171; L u p u  1971: 126.
Deroceras melanoceplialum: U r b a ń s k i  and W ik t o r  1968: 72.
Deroceras (Krynickillus) urbanskii: D a m j a n o v  and L i k h a r e v  1975: 324.

1 K a l e n ic z e n k o  (1851) gives among synonyms the name “K rynickia melanocephala” 
referring to his work from 1839 (Bull. Soc. Imp. Nat. Moscou, 1 :30). As there is no description  
in this work the name should he treated as nomen nudum.
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Preserved specimens about 45 mm long, m antle up to 15 mm in length. 
Body very narrow (shape similar as in Lehmannia). Keel attaining about £ of 
dorsum, length. Mantle groove well-visible (Fig. 116). Bound, flattened area 
around pneumostome ill-defined. Integum ent finely sculptured, skin thin. 
Between median line and pneumostome 18 grooves.

1 mm
116

Fig. 116. Krynickillus urbanskii (W i k t o r ) — side view (after W ik t o r  1971)

1 mm1 mm

Figs. 117-118. Krynickillus urbanskii (W ik t o r ): 117 — genitalia, 118 — copulatory organs 
in their natural position (after W ik t o r  1971)
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Colouration black-asli-grey or black. Dorsum darker, sides lightening down
wards. Middle of dorsum with lighter, blue, band. Head and neck blackish. 
Sole cream.

G e n ita l ia  (Figs. 117-118). Gonad and glandula albuminalis elongate. 
Spermoviductus very short, vas deferens and oviductus as long as spermo vi- 
ductus or longer. Yas deferens very thin, apically opening into penis. Penis 
bulb-like, cylindrical, slightly narrowed anteriorly. Retractor penis fine and 
narrow, inserted laterally on posterior end of penis. Spermatheca small, oval. 
Spermatheca duct very long, almost as thin as vas deferens. Both spermatheca 
and spermatheca duct about twice penis length. Oviductus in shape of bent 
tube, thick. Atrium short, tubular,

Formula of r a d u la :  C. 12-13. 3 9 -4 5 /x 125-132.
Intestinal coecum absent.
B io n o m ic s  almost unknown. Very mobile slug, crawling fast. Sometimes 

crawls out on tree trunks. Occurs in beech, hornbeam and oak woods, also in 
bushes. In  mountains up to about 1500 m. M ature specimens were collected 
mainly in October.

D is tr ib u t io n .  Known from Rumanian Dobruja, eastern part of Stara 
Pianina, the Black Sea coast, Strandzha and Trabzunt in Turkey.

m

Krinickillus
u rbansk ii

Map 29. Krynickillus urbanskii
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Material examined: 68 specimens.
R e c o r d s  (Map 29):

Stara Pianina: the Shipka pass, Buzludzha near Kazanluk, Kalofer leg. B o r o w ie c  and 
T a r n a w s k i  (MNH), Madara leg. B e s k o v  and S t a r ę g a  (IZW). Also: W ik t o r  (1971) — 
Karlovo, Shipka, Preobrazhenski Monastir and Sveta Trojca Monastir near Turnovo, 
Dryanovski Monastir near Dryanovo, Cherni Osum near Troyan, Gabrovo, Zheravna 
near Kotel.

Strandzha: the area of Gramatikovo, at the Veleka river, Kochul near Malko Turnovo leg. 
S t a r ę g a  (IZW), the valley of Aydere near Malko Turnovo. Also: W ik t o r  (1971) — 
Gramatikovo and Malko Turnovo.

The Black Sea coast: at the mouth of the Kamchya river, Primorsko, Kiten. Also: W ik t o r

(1971) — Obzor and in the area of the mouth of the Ropotamo river.

ZOOGEOGRAPHICAL CHARACTERISTICS

I  have already devoted to this problem a separate paper ( W ik t o r  1977). 
In  the last few years, the views on specific names of some slugs changed, so the 
names used previously are partly  synonymous now. Owing mainly to the disco
very of new slugs or describing of new species the list has grown considerably. 
However, this fact has no impact on the general picture of the ranges and zoo- 
geographica 1 chara cteristics.

At present, 13 out of 37 species known in Bulgaria have vast ranges reaching 
a t least the Central and W estern Europe. These are:

Arion lusitanicus Limax cinereoniger
Arion subfuscus Limax flavus
Arion silvaticus Lełimannia nyctelia
Arion liortensis Deroceras leave
Tandonia budapestensis Deroceras sturanyi
Limax maximus Deroceras agreste

Deroceras reticulatum

Arion lusitanicus, A . liortensis and Deroceras reticulatum are alien intro
duced elements in the examined area. The remaining ones are autochtonie in Bul
garia bu t the country constitutes only a fragment of their vast zoogeographical 
range. The following ones inhabit smaller area:

Tandonia kusceri 
Tandonia cristata 
Lim ax maculatus

In  the Black Sea region they reach further to the East, to the USSR and 
T. kusceri inhabits also a large area of Yugoslavia.

The following species extend over the Bulgarian border:

Tandonia serbica Lehmannia sarmizegetusae
Limax macedonicus Deroceras turcicum

13
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Limax conemenosi Deroceras zilchi
Lehmannia horezia Deroceras bureschi

The majority of them inhabit also the neighboring areas of Rum ania and, 
sometimes, Yugoslavia, e.g. D. turcicum and probably D. bureschi.

Krynickillus urbanskii comprises within its range the Black Sea, occurring 
both in eastern Bulgaria and Rumania as well as in northern Turkey. Deroceras 
panormitanum  occurs in the M editerranean region and ranges to Bulgaria from 
the South. Finally, Deroceras thersites and Deroceras pageti, the species hardly 
examined occur in eastern Bulgaria and in Greece.

The distribution of Limax subalpinus is still unclear. Probably, Limax 
punctulatus is a mountainous element inhabiting the Alpine area and extending 
toward the Balkans.

The list of species recorded only from Bulgaria is long. However, it should be 
noticed th a t most of them have been described very recently so their occurrence 
on the adjacent area cannot be excluded. These are:

M ilax verrucosus Tandonia pinteri
M ilax parvulus Lehmannia brunneri
Tandonia totevi Deroceras bulgaricum
Tandonia piriniana

I t  is worth mentioning here th a t in th a t group only M ilax parvulus range 
reach the coast of the Black Sea.

Bulgaria is the area crossed by several distinct zoogeographical limits divi
ding this country into several zoogeographic ally different areas. I t  is reflected 
by the slug fauna.

Basically, 14 species listed below can be excluded from the further discus
sion, as they inhabit the whole area of Bulgaria. These arc:

Arion subfuscus Limax macedonicus
Arion silvaticus Lim ax conemenosi
Milax parvulus Limax flavus
Tandonia kusceri Lehmannia nyctelia
Tandonia cristata Deroceras turcicum
Limax maximus Deroceras sturanyi
Limax cinereoniger Deroceras macedonicus

I  also include in this group D. agreste, despite its insular occurrence. Howev
er, it has a very large range and it is probably autochtonie in Bulgaria.

Also, the introduced species should be excluded from our considerations, 
i.e. Arion lusitanicus, A. liortensis, Deroceras reticulatum. The remaining species 
exhibit a marked regionalization and they are confined to small areas of Bul
garia.

The range of the following species is limited to western Bulgaria:
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Tandonia serbica 
Deroceras laeve 
Deroceras bureschi

with their limit of range from western Stara Pianina Mts to Shipka pass as well 
as to southern massifs of Eila and P irin and western Eodopi (Map 30). In  th a t 
area exclusively the following species were found:

1 Krynickillus u rb an sk ii 3 D ero ce ras  th e rs ite s  5 D ero ce ras  b uresch i

2 U m ax m a c u la tu s  4 Tandonia  se rb ic a  6 D eroceras laeve

Map 30. Zoogeograpliical lim it (dotted band) between two groups of slugs: eastern and 
western, passing through Shipka pass and along the eastern border of Rodopi Mts.

Lim ax punctulatus 
Lim ax subalpinus 
Lehmannia sarmizegetusae

The species occuring exclusively in south-western Bulgaria constitute 
the next group. These are:

Tandonia budapestensis 
Lehmannia brunneri
Deroceras panormitanum
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Two of them reach in the North the Vitosha massif and L. brunneri s tre t
ches slightly into the area of Stara Pianina Mts (Map 31). The following species 
should he included here:

3 Mllax v e rru c o s u s1 L eh m an n ia  b ru n n eri

2 T an d o n ia  b u d a p e s te n s is 4 D ero ce ras  p an o rm itan u m

Map 31. Zoogeographical limit between slugs of tlie massifs of south-west Bulgaria (Rila 
Pirin, Rodopi, Yitosha) and the massif of Stara Pianina.

Tandonia totevi 
Tandonia piriniana 
Tandonia pinteri

The following species are limited to western part of Stara Pianina Mts:

Milax verrucosus 
Deroceras zilchi 
Lehmannia horezia

None of them  extends toward the east p art of Shipka pass.
The species occurring exclusively in the East, in the area adjacent to 

the Black Sea (Map 30):

Limax 7naculatus Deroceras bulgaricum
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Krynickillus urbanskii Deroceras pageti
Deroceras thersites

Summing up, on the basis of occurrence of slugs two clear zoogeographical 
limits can be distinguished:

(a) the one dividing the country into two parts — eastern one and western 
one. I t  runs distinctly across the Shipka area in Stara Pianina Mts, and along 
eastern ridge of Eodopi. The western part clearly reaches in the North the 
Banat and Carpathian Mts and in the South — the massifs of Yugoslavia and 
Greece. The eastern part exhibits the affinities with the Egean and Asia Minor 
area (Map 30).

(b) the other seperating the northern massifs of Stara Pianina Mts, being 
under the impact of B anat and Carpathian Mts, from the southern massifs 
of Yitosha, Eila, Eodopi and Pirin, th a t is the area of the strongly developed 
endemism. Here also the Mediterranean influence is limited (Map 31).

The number of localities is not big enough to make a detailed zoogeograph
ical regionalization of Bulgaria. Nonetheless, the achieved results display 
a complete general agreement with the results achieved on the basis of research 
on other invertebrates, e.g. Zonitidae (Mollusca) ( E i e d e l  1975), Opiliones 
( S t a r ę g a  1976) and Diplopoda ( S t r a s s e r  1973).
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STRESZCZENIE

[Tytuł: Ślimaki nagie Bułgarii (Ańonidae, Milacidae, Limacidae, Agriolima- 
cidae — Gastropoda Stylommatophora]

Praca została oparta głównie na własnych badaniach terenowych prze
prowadzonych w latach 1964, 1967, 1969 oraz 1976. Objęły one praktycznie 
cały obszar kraju. Niezależnie od tego zbadano wszystkie materiały muzealne 
i znajdujące się w prywatnych kolekcjach, do których udało się autorowi do
trzeć. Praca ma charakter monografii systematycznej, gdzie omówiono wszystkie 
gatunki stwierdzone przez autora i znane z literatury. W tym  drugim przypadku 
dane poddano krytycznej analizie, uwzględniając materiały dowodowe oraz 
obecne poglądy na systematykę. Po przeprowadzeniu licznych synonimizacji, 
wykazaniu niewątpliwych omyłek niektórych autorów, w tym  również swoich 
własnych (Urbański i Wiktor 1968), ustalono występowanie w Bułgarii 37 
gatunków ślimaków nagich. Z tego jeden (Tandonia piriniana) jest nowy dla 
nauki. Występowanie trzech gatunków podano w wątpliwość (Tandonia rustica, 
T. sowerbii, Lehmannia marginata). Dwóch niedawno opisanych z Bułgarii 
gatunków (Deroceras bulgaricum, Lehmannia sarmizegtusae) nie udało się au to 
rowi znaleźć.

Praca zawiera oryginalny klucz do wszystkich gatunków oraz szczegółowe 
opisy morfologii, dane o bionomii i rozmieszczeniu oraz wykazy wszystkich 
znanych stanowisk. Uzupełniają to oryginalne rysunki oraz mapy rozmiesz
czenia ze stanowiskami ujętym i w siatce UTM. Przy każdym gatunku podano 
informację o typach, synonimię oraz ważniejszą literaturę.

Analiza zoogeograficzna fauny ślimaków nagich dokonana uprzednio przez 
autora ( W ik t o r  1977) została zaktualizowana, choć nie zmieniło to w  sposób 
istotny poglądów na tem at podziału kraju na obszary o różnej faunie ślimaków 
nagich. Na podstawie tej fauny można wyznaczyć dwie wyraźne granice (Mapa 
30 i 31). Jedna przebiega mniej więcej przez przełęcz Szipka w paśmie Starej 
Płaniny i wzdłuż wschodniej granicy Bodopów, druga zaś rozgranicza masywy 
górskie południowo-zachodniej Bułgarii (Piryn, Biła, Bodopy, Witosza) od 
pasma Starej Płaniny.

Całość pracy dopełnia pełne piśmiennictwo dotyczące ślimaków nagich 
badanego obszaru.
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Pe3K)Me

[3arjiaB'ne: Cjih3hh B ojirapnn (Arionidae, Milacidae, Limacidae, Agriolimacidae — Ga
stropoda, Stylommatophora)]

PaSoTa ocHOBaHa maBHbiM o6pa30M  Ha nojieBbix HccAeAOBaHHax, npoBe^eHHbix 
aBTopoM b 1964, 1967, 1969 h 1976 rr. HccAeAOBaHHa 3 th  oxbbthjiVi (JjaxTHnecxH Tep- 
pHTopHK) Been cTpaHbi. He3aBMCHMo o t  hhx aBTop MCCjieAOBaji Bee MaTepHanbi, xpaHa- 
m neca b My3eax h b aacTHbix xoA Aexpnax, k KOTopbiM HMen B03Moa<HocTb ^tociyna. 
Pa6oT a h o c h t  xapaxTep TeMaTHaecxoH MOHorpa^Hw, r,n,e o6cyacAeHbi Bee BMAbi, 
KOHCTaTHpoBaHHbie caMbiM aBTopoM h  H3BecTHbie n3 jiHTepaTypbi. B o  BTopoM cjiyaae  
HM eiomneca AaHHbie 6biAH xpHTHaecxn npoaHaAH3HpoBaHbi c  yaeTOM (JjaxTHMecxHx 
MaTepHaHOB m coBpeMeHHoro noAXOAa k CHCTeMaTMKe 3 to h  rpynnbi. F lo ycraHOBJieHHH 
MHoroHMCJieHHbix chhohhm ob h  HcnpaBJieHHH HeBbi3biBaK)inHx coMHeHHH o iu h 6ok  He- 
KOTopbix aBTopoB, b to m  HHCjie Taxace H CoOCTBeHHbIX (URBAŃSKI H W ik t o r  1968) ycTa- 
HOBjieHo, mto b BojirapHw BCTpeaaeTca 37 b haob  rojibix cjiH3HeH. O a‘hh m3 h h x  (Tan- 
donia piriniana) aBJiaeTca hobm m  b Hayxe. BcrpeaaeMOCTb Tpex bhaob  noABeprayTa  
coMHeHHH) (Tandonia rustica, T. sowerbii, Lehmannia marginata). A Byx He^aBHO on n- 
caHHbix H3 BojirapHH bhaob (Deroceras bulgaricum, Lehmannia sarmizegtusae) aBTopy 
ne y^ajiocb  h b h th  .

P a6oT a co,aep)KMT opHTHnajibHbiM onpe^ejiHTejib Bcex bh ao b , a Taxa<e noApoÓHbie 
Mop(|)OJiorH4ecxHe onncaHHa, AaHHbie n o  6 hohommm h pacnpocTpaHeHHto, nepeaeHb  
BCeX H3BeCTHblX MeCTOHaXOaCAeHHH. /^OnOJlHaiOT 3TO OpHTHHaAbHbie pHCyHXH h  xapTbi 
MecTOHaxoacfleHMH, HaHeceHHbix Ha xapTbi UTM. IIpH xaacAOM H3 bhaob npHBe^eHbi 
MH(J)OpMaitMM o  THnaX, CMHOHHMaX H OCHOBHbIX AHTepaTypHblX HCTOMHMXaX.

3ooreorpa4)HHecxHH aHajiH3 CAH3Heił, npoM3Be,zteHHbiH aBTopoM paHee ( W ik t o r  
1977), axTyajiH3HpoBaH, xoTb 3to He H3MeHHjio cymecTBeHHbiM o6pa30M  B3rjia,o,oB 
OTHOCHTejibHo pa3AeAeHHa cipaH bi Ha paftoHbi pa3AH4aK>mHeca n o  (JiayHe CAH3Hen. 
H a ocHOBaHHH 3toh $ayHbi MoacHo npoBecTH A se HeTxne rpaHHRbi (KapTbi 30 h 31). 
OflHa H3 hhx npoxoAMT aepe3 nepeBaji LUnnxa b ropHOH penn  CTapa rtjiaHHHa h baoab 
boctoahoh rpaHHRbi PoAonoB; BTopaa pa3rpamiHHBaeT ropHbie MaccHBbi ioro-3anaA- 
hoh BonrapHH (IlHpHH, PHAa, PoA onbi, BHTorna) ot ljenH CTapa IlAaHHHa.

P a6oT y AonoAHaeT noAHaa OnOAHorpaiJma, xacaK>maaca CAH3Hen HCCAeAyeMOH 

TeppHTopnH.

Redaktor pracy — prof. dr A. Riedel
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