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I N T R O D U C T I O N 

I n the s p r i n g of 1947 I was so fortunate as to j o i n for some 9 weeks the 

D a n i s h Zoological E x p e d i t i o n to the C a n a r y Islands. D u r i n g m y stay I 

collected materials for the R i j k s m u s e u m van N a t u u r l i j k e H i s t o r i e at L e i d e n , 

p a y i n g special attention to the land- and freshwater M o l l u s c a . T h i s paper 

contains the f irst results of the examination of the M o l l u s c a collected. 

M y D a n i s h friends D r . G u n n a r T h o r s o n and D r . H e l g e Volsøe gener-

ously put at m y disposal the non-marine M o l l u s c a they collected d u r i n g 

their stay i n the Canaries. W h e n the material has been w o r k e d up, duplicates 

w i l l be deposited i n the Zoological M u s e u m at Copenhagen. 

I a m indebted to several persons who helped me i n various ways i n the 

investigations here published. P r o f . D r . N . H j . O d h n e r (Stockholm) v e r y 

k i n d l y put at m y disposal a M S list of a l l the M o l l u s c a of the C a n a r y Islands 

and their d is tr ibut ion, w h i c h he had compiled for private use. M r . H u g h 

W a t s o n ( C a m b r i d g e ) n e v e r f a i l e d to help me by e x a m i n i n g or l e n d i n g 

specimens, and i n detailed letters gave me the benefit of his great experience. 

D u r i n g m y stay i n P a r i s i n M a r c h 1950 D r . G . R a n s o n and D r . A . F r a n c 

put at m y disposal for examinat ion the C a n a r i a n slugs present i n the Muséum 

N a t i o n a l d ' H i s t o i r e Nature l le , and I am indebted to D r . L . F o r c a r t ( N a t u r -

1) Contribution N o . 33 has been published in Ti jdschr. Entom., vol. 92 (1950)· 
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historisches M u s e u m , B a s e l ) , D r . G o r d o n K . M a c M i l l a n (Carnegie Mu

seum, P i t t s b u r g h ) , D r . W . J . Rees ( B r i t i s h M u s e u m ( N a t u r a l H i s t o r y ) , 

L o n d o n ) , and D r . A . Z i l c h ( N a t u r  M u s e u m "Senckenberg" , F r a n k f u r t a m 

M a i n ) for sending specimens on loan. M r . Η . E . Q u i c k ( R e a d i n g ) was 

so k i n d as to correct the E n g l i s h typescript. T o these persons, and to many 

others who helped i n some w a y or other, but who have not been mentioned 

here, I w i s h to express m y gratitude for their k i n d cooperation. 

F r o m the published data it w o u l d appear that an essential dif ference exists 

between the l i m a c i d fauna of the eastern C a n a r y Islands (Lanzarote and 

Fuerteventura) on one hand, and that of the central and western islands 

( G r a n Canar ia , Tener i fe , Gomera , L a P a l m a , and H i e r r o ) on the other. 

F r o m the eastern islands representatives of the genus Parmacella only have 

been recorded, whereas the species f r o m the central and western islands 

belong to the genera Milax, Limax, and Deroceras. It appeared, however, 

w h e n e x a m i n i n g L i m a c i d a e belonging to the M u s e u m s i n P a r i s and F r a n k 

furt a m M a i n , that the genus Parmacella also occurs i n G r a n Canarra, and 

that Limax flavus is also found i n Fuerteventura . Consequently the di f 

ference, though certainly great, is not so essential as it w o u l d seem to be 

at f irst . 

Since Wollaston 's time no new material of Parmacella seems to have 

been collected i n the Canaries, except three empty shells f r o m G r a n Canária 

recorded on p. 5 of this paper. A s long as no wel l preserved spir i t specimens 

are at hand, it is impossible to revise the Canar ian forms of Parmacella, 

w h i c h M o u s s o n (1872, p. 8 seq.) assigned to three endemic species on 

account of the characters of the shell only. S i m r o t h (1898, p. 135) on the 

other hand expressed as his opinion, that al l the described forms of Parmacella 

o c c u r r i n g f r o m the Caucasus to the Canaries are but one species, P. olivieri 

C u v i e r , 1804. A l t h o u g h this view has not generally been accepted, and Hesse 

(1926, p. 116) lists several species of Parmacella (Parmacella) f r o m the 

Mediterranean region, a revis ion of the C a n a r i a n forms of Parmacella is 

required to judge their systematic value and aff ini t ies . 

A p a r t of the discovery of Limax flavus L . i n the culture zone near Betan

c u r i a , Fuerteventura , by C. R . Boettger i n June 1913 (one specimen i n the 

Senckenberg M u s e u m ) there are no new records of L i m a c i d a e f r o m the 

eastern C a n a r y Islands. T h i s is the reason w h y i n the next section the L i m a 

cidae of the central and western islands only are dealt w i t h . 

D u r i n g m y stay i n the Canaries I collected M o l l u s c a i n G r a n Canária, 

T e n e r i f e , and L a P a l m a ; slugs were f o u n d i n the two latter islands only. 

A l ist of the localities visi ted has recently been published (v. R . A l t e n a , 1949)· 

A l l the measurements and colour descriptions i n the next section are taken 
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f r o m preserved specimens. T h e slugs I collected were stretched by immers ion 

i n water d u r i n g some 12 hours before f i x a t i o n i n 65 per cent, alcohol. 

S Y S T E M A T I C S U R V E Y O F T H E L I M A C I D A E O F T H E C E N T R A L 

A N D W E S T E R N C A N A R Y I S L A N D S 

ι . Parmacella spec. 

Prev ious records. T h e genus has not previously been recorded f r o m the 

W e s t e r n C a n a r y Islands x ) . 

M a t e r i a l examined belonging to other M u s e u m s . G r a n Canária: L o m o 

del Capon, V e r n e a u leg . : 3 empty shells ( P a r i s M u s e u m ) . 

A s pointed out i n the introduction a revis ion of the C a n a r i a n forms of 

Parmacella based on the examination of the anatomy is required to judge 

the value of the species hitherto described. It is doubtful whether species 

identif ications based on shell characters only can be trustworthy. T h i s f i rs t 

record of the genus f r o m the archipelago outside the eastern islands is, h o w 

ever, of biogeographical interest. 

2. Milax (Milax) gagates ( D r a p a r n a u d , 1801) 

Limax carenata d'Orbigny, 18361842, p. 47 (1839). 

Limax carinata d'Orbigny, 18361842, pi. 3 f ig . 48 (1842); Gray, 1854, p. 9. 
Limax polyptielus Bourguignat, 1859, p. 143. 
Lallemantia polyptiela M a b i l l e , 1868, p. 144; 1884, p. 218. 
Limax polyptielus Mousson, 1872, p. 6 ; Wollaston, 1878, p. 308. 
Milax Gaimardi Mabi l le , 1883, p. 51 ; 1884, p. 216; Heynemann, 1906, p. 15. 
Milax Verneaui M a b i l l e , 1883, p. 51 ; 1884, p. 215. 
Amalia gagates Heynemann, 1885, p. 291; Simroth, 1886, p. 322; Krause, 1894, 

p. 32; 1895, p. 22, pi. ι f ig . ι (spermatophore) ; Kraepel in , 1895, P 9', Heynemann, 
1906, p. 74; M a y , 1912, p. 232; Simroth, 1912, p. 97, 98, 109. 

[Amalia gagates var.] raymondiana Simroth, 1888, p. 69. 
Amalia gagates var. Raymondiana Simroth, 1891, p. (295), 421, pi. 11 f ig . 2, pi. 18 

map 6. 
Amalia gagates var. carinata Cockerell , 1891, p. 335. 
Amalia marginata Collinge, 1894, P 7°> fig o n P 7 1 (genitalia). 
Amalia parryi Collinge, 1895, p. 7. 
Amalia verneaui M a b i l l e , 1898, p. 95. 
Milax gaimardi Heynemann, 1906, p. 15. 
[Milax] verneaui Heynemann, 1906, p. 15. 
[Amalia] parraji Heynemann, 1906, p. 16, 17. 
Milax gagates H o f f m a n n , 1928, p. 221, 222, 224; Odhner, 1932, p. 6 9 ; FischerPiette , 

1946, p. 255. 

1) Dumont d ' U r v i l l e (1830, p. 44), when describing the descent f r o m the P i c o de 
Teyde of some members of the Astrolabe Expedit ion, writes : "et M . Q u o y découvrit 
des Parmacelles". A s the genus Parmacella is, however, not mentioned by Q u o y & 
G a i m a r d in their report on the zoology of this expedition, the record may be based on 
a wrong prel iminary identification, and should be disregarded. 
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Amalia canaria Torres Minguez , 1928a, p. 77; 1928b, p. 118. 
Amalia Santosi Torres M i n g u e z , 1928b, p. 117, f ig . on p. 118. 

P r e v i o u s records. G r a n Canária : no exact locality ( M o u s s o n ; S i m r o t h , 

1886) ; i n the upper part of E l M o n t e , near S a n M a t e o ( W o l l a s t o n ) ; L a s 

L a g u n e t a s ; barranco de la A n g o s t u r a ; S. P e d r o i n the valley of Agaete 

( O d h n e r ) . — T e n e r i f e : near Santa C r u z ( d O r b i g n y ; M a b i l l e , 1884 ; Col l inge 

1894) ; no exact locality ( M a b i l l e , 1883; H o f f m a n n ) ; A g u a M a n s a ( H e y n e 

m a n n ) ; Puerto O r o t a v a ; E r i c a R e g i o n above Santa C r u z ( K r a u s e , 1894) ; 

O r o ta va (Col l inge, 1894) ; G u i m a r ( K r a e p e l i n , 1895) ; L a s Mercedes ( M a 

bi l le , 1898) ; L a L a g u n a ; V i l a f l o r ( H o f f m a n n ) . — G o m e r a : valle H e r m i g u a ; 

C u m b r e dei Carbonero ; E r e m i t a de las N i e v e s ; A g u l o ; above A g u l o ( M a y , 

1912). — L a P a l m a : Santa C r u z ( T o r r e s M i n g u e z , 1928b). 

O w n material . Tener i fe : barranco between L a L a g u n a and B u f a d e r o , 

2 I I I 1947, G . T h o r s o n leg. : ι ; barranco A n d u r a , or A n d o l a , S of Realejo 

A l t o , 17 I I I 1947: 9 ; barranco R u i z , W of Realejo, 1 I V 1947: 1; on the 

side of an i r r i g a t i o n gutter, some 100 m above A r a f o , 13 I V 1947: 2. 

M a t e r i a l examined belonging to other M u s e u m s . G r a n Canária : no exact 

locality, Reiss & F r i t s c h leg., ex c o l l . K o c h : 2 ; no exact locality, ex coll . 

K o c h : 2 (Senckenberg M u s e u m ) . — T e n e r i f e : no exact locality, Q u o y & 

G a i m a r d leg., 1829: 2 ; no exact locality, V e r n e a u leg. : 3 ; no exact local ity : 

2 ; Santa C r u z , V e r n e a u leg. : 2 ; "Badejoz , G u i m o r " (recte: barranco B a d a 

j o z near G u i m a r ) , V e r n e a u leg . : 7; L a s Mercedes, Buchet leg.: 4 ( P a r i s 

M u s e u m ) ; Tacoronte, E . A p p e n h a g e n leg. : 3 ; O r o t a v a , N o l l leg., ex col l . 

K o c h : 3 ; O r o t a v a , ex coll . K o c h : 1 ; A g u a M a n s a , Grenacher & N o l l leg., 

ex c o l l . H e y n e m a n n : 19 (Senckenberg M u s e u m ) . — L a P a l m a : A r g u a i , 

V I I 1913, C. R . Boettger leg . : ι (Senckenberg M u s e u m ) . 

T h e species was collected for the f irst time i n G r a n Canária by W o l l a s t o n 

i n 1858 or 1859; i n T e n e r i f e by d ' O r b i g n y i n 1826. W . M a y was the f i rs t 

to f i n d it i n G o m e r a i n December 1907, and C. R . Boettger i n L a P a l m a i n 

J u l y 1913. 

L i k e S i m r o t h , H o f f m a n n , and O d h n e r I could f i n d no difference f r o m 

Milax gagates i n the anatomy o f my specimens. 

A l t h o u g h new species of Milax have been described f r o m the C a n a r y 

Islands by several authors, there is no evidence that more than one species 

o f the genus occurs i n the Canaries. T h e descriptions mostly lack any 

particulars of the anatomy, and the external characters given are insuf f ic ient 

to separate the "species" f r o m Milax gagates. 

I was able to examine the types of Milax gaimardi M a b i l l e and Milax 

verneaui M a b i l l e i n P a r i s , and found their external characters as wel l as 

their anatomy to agree w i t h Milax gagates. T h e 2 syntypes of Milax gai
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mardi were collected by Q u o y & G a i m a r d i n Tener i fe , but not mentioned 

i n their report on the zoology of the Astrolabe. E x a m i n a t i o n of the authentic 

specimens i n P a r i s revealed that M a b i l l e was r ight i n considering the 

specimens recorded by Q u o y & G a i m a r d (1832, p. 145) f r o m A s c e n s i o n as 

Limax ascensionis to be conspecific w i t h those f r o m T e n e r i f e : they equally 

belong to Milax gagates. 

T h e genitalia of Amalia parryi were described and f igured by Col l inge 

(1894) ; they do not agree i n detail w i t h typical genitalia of Milax gagates. 

M r . W a t s o n was so k i n d as to make inquiries after the type of parryi. A t 

least part of the Col l inge collection is preserved i n the U n i v e r s i t y M u s e u m 

o f Zoology at Cambridge, and it appeared that 3 specimens of Milax f r o m 

the Canaries could be f o u n d there. T h e y are f r o m Santa C r u z , and labelled 

" A m a l i a gagates D r a p / ' , without any indicat ion of the collector's name or the 

date of collecting. A c c o r d i n g to M r . Watson 's letter these specimens p r o v e d 

to belong i n fact to Milax gagates. A s none of these slugs had been dissected, 

the specimen f igured by Col l inge is not among them, but it m a y be that they 

belong to the or ig ina l lot, and that Col l inge afterwards changed his op in ion 

as to the identi f icat ion. 

H o w e v e r this may be, the evidence presented by Coll inge's note is too 

uncertain to prove the occurrence of a second species of Milax at Santa 

C r u z . M r . W a t s o n i n his letter suggests that possibly parryi has been estab

lished on a specimen of Milax gagates w i t h sl ightly abnormal genitalia. 

W h e n comparing Coll inge's f igure o f the genitalia of M. parryi (Col l inge, 

1894, f ig . on p. 71, s.n. Amalia marginata) w i t h Watson 's f igure of the 

anter ior part of the genitalia of M. gagates ( P h i l l i p s & W a t s o n , 1930, p i . 

2 f ig . 16) it appears that the two d i f f e r as to the shape of the a t r i u m geni

tale, the receptaculum seminis, the penis, and the epiphallus. I n several 

specimens f r o m T e n e r i f e , however, I f o u n d the shape of the epiphallus to 

agree rather wel l w i t h that f igured by C o l l i n g e ; presumably it changes 

considerably d u r i n g the sexual cycle. I never saw the series of " f a i n t l y 

coloured r i n g s " enc irc l ing this organ i n Coll inge's specimen, but no great 

importance should be attached to that character. T h e receptaculum seminis 

is somewhat variable i n the specimens I examined, but never so long as 

f igured by Col l inge. O f t e n I f o u n d it more or less p y r i f o r m , though always 

m u c h stouter than i n M. sowerbii (Férussac) . P r o b a b l y some of the 

deviations i n Coll inge's f igure may be attributed to its crudeness. 

V a r i a t i o n . S i m r o t h (1891, p. 295) o r i g i n a l l y thought that the C a n a r i a n 

f o r m of this species belongs to a colour variety described f r o m A l g e r i a as 

Limax Raymondianus by Bourguignat . W e n o w know, however, that the 

colour of Milax gagates i n the Canaries generally varies f r o m greyish w i t h 
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l ighter sides to almost w h o l l y black, although d i f ferent ly coloured specimens 

occasionally occur. Specimens of a reddish, burnt sienna hue, as S i m r o t h 

recorded already i n 1886, certainly are an exception. M a b i l l e (1884) 

mentions a b r o w n specimen, w h i c h I saw i n P a r i s . A m o n g the M u s e u m 

specimens examined I also f o u n d l ighter ones, of a cream yel low colour. 

A s imi lar var ia t ion i n colour has been recorded f r o m other countries, and 

there is not the slightest indicat ion that the specimens f r o m the Canaries 

w o u l d belong to a separate subspecies. I n 1912 S i m r o t h records the l ighter 

specimens f r o m higher up i n the mountains of Gomera . 

Habi tat . T h e species is mostly met w i t h i n h u m i d places, under stones, 

sometimes near i r r igat ion gutters or pipes ( d O r b i g n y , v. R . A l t e n a ) . A d u l t 

specimens are more resistant to desiccation than y o u n g ones ; they even m a y 

enter houses ( T o r r e s M i n g u e z , 1928b). Milax gagates occurs h igh up i n the 

m o u n t a i n s : G r a n Canária, L a s Lagunetas (1200 m ) ; Tener i fe , V i l a f l o r 

(1400 m ) ; Gomera, E r e m i t a de las Nieves (1300 m ) . 

B io logy . T h e actual length of specimens is d i f f i cu l t to judge w h e n they 

are preserved, as they contract much more on f i x a t i o n than L i m a c i n a e , even 

w h e n they have been stretched by immers ion i n water d u r i n g some 12 hours 

before f ixat ion . Nevertheless it is certain that sexual matur i ty can be reached 

long before the animal is f u l l g rown. I n P a r i s I examined an alcohol spec

i m e n 22 m m long (Tener i fe , Q u o y & G a i m a r d leg.) w h i c h had been f i x e d 

d u r i n g copulation. S i m r o t h records small specimens w i t h f u l l y developed 

genitalia, and a large one w h i c h was st i l l immature, f r o m Gomera . I n the 

s p r i n g of 1947 I collected y o u n g and semi-adult specimens of various sizes i n 

Tener i fe , and a f u l l g r o w n one was found by M r . T h o r s o n . O t h e r dated 

records are, however, too scarce to decide whether reproduction occurs 

throughout the year, and what is the age normal ly reached by the species 

i n the C a n a r y Islands. 

3. Limax (Limacus) flavus L i n n a e u s , 1758 

Limax Canariensis d 'Orbigny, 1836-1842, p. 47 (1839), pi . 3 f ig . 1-3 (1842); G r a y , 
1854, p. 9 ; Bourguignat, 1859, p. 142; ? Mabi l le , 1884, p. 213. 

Limax canariensis Mousson, 1872, p. 6; 1878, p. 308. 
Limax variegatus Heynemann, 1885, p. 290; Krause, 1894, p. 31; 1895, p. 21 ; H e y n e 

mann, 1906, p. 74. 
Limax flavus Cockerel l , 1893, p. 173, 198 (no. 44 r) ; H o f f m a n n , 1928, p. 221, 223; 

Fischer-Piette , 1946, p. 255. 

Prev ious records. G r a n Canária: no exact locality ( d O r b i g n y ) ; ? L a s 

Pa lmas ( M a b i l l e ) . — T e n e r i f e : no exact locality ( d O r b i g n y ; K r a u s e , 1894; 

H o f f m a n n ) ; ? Santa C r u z ( M a b i l l e ) ; O r o t a v a ( H e y n e m a n n ) ; barranco de 
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Castro near O r o t a v a ; S side of the is land ( K r a u s e ) ; L a L a g u n a ; Puerto 

O r o t a v a ( H o f f m a n n ) . 

O w n material . T e n e r i f e : garden of the U n i v e r s i t y of L a L a g u n a , 9 V 

1947: ι . 

M a t e r i a l examined belonging to other M u s e u m s . N o exact locality : 1 ; T e n e 

r i fe : Tacoronte, E , A p p e n h a g e n leg. : 1 ; Orotava , among the debris of the 

historical dragon tree, I X 1871, Grenacher & N o l l leg. : 1, and ? 2 j u v . ; 

environment of Orotava , 1913, C. R . Boettger leg . : 10; V i l a f l o r , I I I 1913, 

C. R . Boettger leg. : 2 (Senckenberg M u s e u m ) . 

T h e f i rst specimens on both islands were collected by W e b b & Berthelot 

between 1820 and 1830. 

T h o u g h there is no doubt that the description of Limax canariensis 

d O r b i g n y refers to Limax flavus L . , the former name has also been used 

to indicate C a n a r i a n specimens of other species, viz . , by M a b i l l e (see under 

Limax poirieri, p. 10 and Deroceras reticulatum, p. 17), and S m i t h (see 

under Deroceras reticulatum, p. 17). 

I fai led to f i n d the specimens recorded by M a b i l l e f r o m L a s Palmas 

and Santa C r u z . A s two samples labelled "Limax canariensis" by that 

author proved not to belong to Limax flavus, M a b i l l e ' s records f r o m L a s 

Palmas and Santa C r u z are referred w i t h doubt to this species. 

V a r i a t i o n . T h e specimens of this species I examined belong to the typical 

f o r m . 

H a b i t a t . O f al l the slugs of the Canaries this one w o u l d seem to be the 

most bound to human settlements. It occurs high up i n the mountains i n 

T e n e r i f e , viz . , at V i l a f l o r (1400 m ) . 

Bio logy . O n e of the O r o t a v a specimens collected i n September is sexually 

mature, those f r o m V i l a f l o r collected i n M a r c h are nearly mature, and m y 

24 m m long specimen taken at L a L a g u n a i n M a y shows the glandular 

tissues of the genitalia not yet fu l ly developed. These data are insuf f ic ient 

to judge about the l i fe cycle of the species i n the Canaries. 

4. Limax (Lehmannia) poirieri M a b i l l e , 1883 

Limax poirieri Mabi l le , 1883, p. 52; 1884, p. 214. 
[Limax arborum] var. valentianus Simroth, 1888, p. 69. 
Limax arborum var. valentianus Simroth, 1891 p. 281, 421, pi. 11 f ig . 5 ; 5 a ; Krause , 

1894, p. 31 ; 1895, p. 21 ; Kraepel in , 1895, p. 9. 
Limax arborum valentianus Simroth, 1891, p. 280 note. 
Limax arborum forma typica Krause, 1894, p. 31; 1895, p. 21. 
? Limax maximus Coll inge & Partr idge, 1899, p. 38; Heynemann, 1906, p. 74. 
Limax marginatus Coll inge & Partr idge, 1899, p. 38; Heynemann, 1906, p. 74. 
[Limax arborum[ valentianus Heynemann, 1906, p. 50. 
Limax arborum M a y , 1912, p. 232 ; Simroth, 1912, p. 98, 105. 
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Lehmannia marginata H o f f m a n n , 1928, p. 221, 222, 223; Odhner, 1932, p. 69; Fischer-
Piette, 1946, p. 255. 

Prev ious records. C a n a r y Is lands: no exact locality ( S i m r o t h , 1891). — 

G r a n Canária: no exact locality ( M a b i l l e ) ; ? Gaidar (Col l inge & P a r t r i d g e ) ; 

V a l s e q u i l l o ( O d h n e r ) . — T e n e r i f e : Puerto O r o t a v a ( K r a u s e ; H o f f m a n n ; 

O d h n e r ) ; O r o t a v a ( K r a e p e l i n ; Col l inge & P a r t r i d g e ; O d h n e r ) ; G u i m a r 

( K r a e p e l i n ) ; no exact loca l i ty ; Vaposas i n the valley of O r o t a v a ( H o f f 

m a n n ) ; O r o t a v a - B u e n a v i s t a ; A g u a M a n s a ( O d h n e r ) . — G o m e r a : V a l l e 

H e r m o s o ( M a y , 1912). 

O w n material . T e n e r i f e : park at Santa C r u z , 7 I I I 1947: 1; barranco 

near hotel P i n o de O r o , Santa C r u z , 8 I I I 1947: 10 ; between Puerto O r o t a v a 

a n d L a P a z , 10 I I I 1947: 9 ; L a P a z , 12 I I I 1947: 8 ; roadside near Botanica l 

G a r d e n of O r o t a v a , 14 I I I 1947: 1 ; barranco A n d u r a or A n d o l a , S of R e a 

lejo A l t o , 17 I I I 1947: 10; playa of E l A n c o n , 19 I I I 1947: 1 ; barranco near 

Tacoronte , 20 I I I 1947: 1 ; barranco W of Icod el A l t o , 25 I I I 1947: 1 ; bar

ranco R u i z , W of Realejo, 1 I V 1947: 1 ; barranco W of Realejo, 2 I V 1947: 

4 ; garden of hotel T a o r o , Puerto Orotava , 4 I V 1947: 17; Icod de los V i n o s , 

5 I V 1947: 4 ; roadside near G u i m a r , 10 I V 1947: 4 ; garden of the U n i 

versi ty of L a L a g u n a , 9 V 1947: 2. 

M a t e r i a l examined belonging to other M u s e u m s . G r a n Canária: no exact 

locality, Ripoche leg . : 14, the syntypes of Limax poirieri ( P a r i s M u s e u m ) . 

—· T e n e r i f e : " R e a l i j o " (recte Reale jo) , V e r n e a u leg. : 4 ( P a r i s M u s e u m ) ; 

Tacoronte, E . A p p e n h a g e n leg . : 8 ; environment of O r o t a v a , 1913, C. R . 

Boettger leg. : 10 (Senckenberg M u s e u m ) ; valley of Orotava , 14 I I 1895, 

H . G . Stehl in leg . : 19 (Base l M u s e u m ) . 

T h e species was f irst collected i n G r a n Canária i n or before 1881 by 

Ripoche , i n T e n e r i f e i n 1877 or 1878 by doctor V e r n e a u , and i n G o m e r a 

i n F e b r u a r y 1908 by W . M a y . 

Col l inge & Partr idge 's record of Limax maximus f r o m G r a n Canária a n d 

T e n e r i f e , w h i c h was based on y o u n g specimens, probably refers to the 

present species. M r . F . R . P a r r i n g t o n , director of the U n i v e r s i t y M u s e u m of 

Zoology at Cambridge, k i n d l y i n f o r m s me that the recorded specimens are 

not to be found i n the Col l inge collection i n his M u s e u m . 

T h e specimens f r o m Realejo i n the P a r i s M u s e u m were labelled "Limax 

canariensis, d O r b . " by M a b i l l e . 

T h i s species was ident i f ied w i t h Limax (Lehmannia) marginatus O . F . 

Müller, 1774 ( = arborum Bouchard-Chantereaux, 1838) by most previous 

workers on L i m a c i d a e f r o m the Canaries. A close examination of m y large 

series of specimens, and of those i n other collections, convinced me, how

ever, that they are certainly specif ical ly distinct. T h e m a i n character b y 
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w h i c h they can be distinguished f r o m L. marginatus is the presence of long 

sharp cusps on the teeth of the radula, instead of the peculiar blunt cusps 

w h i c h are so characteristic of L. marginatus. T h o u g h the radula of the 

C a n a r i a n species varies to some extent, the figures of some teeth ( f i g . i ) 

m a y show that this organ is unmistakably distinct f r o m that of L. marginatus. 

F i g . ι. Teeth of the radula of Limax poirieri M a b i l l e f r o m Tenerife. U p p e r r o w : 
adult specimen in which the teeth of the 17th longitudinal row are abnormal. L o w e r 

row : half grown specimen. 

I n my specimens I f i n d the f o l l o w i n g formulae for the radulae of a 

half g r o w n (1) , and an adult (2) specimen: 

x 1 2-6 1 3 1 3 1 3 2-6 

(2): + — + 
w 1-4 3 3 

I SO , 22 

T h i s agrees f a i r l y well w i t h the description of the radula of specimens 

f r o m T e n e r i f e b y K r a u s e (1895, p. 21) , who f o u n d 109 longitudinal , and 

112 transversal rows of teeth. H e too observed that the cusps are longer and 

more pointed than i n L. marginatus, and that the laterals are three cuspid. 

T h e al imentary canal has v i r t u a l l y the same shape as i n L. marginatus; 

a long intestinal coecum is present. 

T h e genital organs of fer other characters for dist inguishing this species 

f r o m L. marginatus. T h e penial appendix is not tapering to a point, but 

cy l indr ica l w i t h a blunt termination, and generally larger than i n L. margi-

natus ( f i g . 2 ) . W h e n the penis is opened it appears that the papi l la o c c u r r i n g 

i n the penis of L. marginatus is lack ing i n L. poirieri. Instead of the muscular 

folds of the former species a sharply angled crest protrudes f r o m the inner 
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F i g . 2. Genital ia of Limax poirieri M a b i l l e f r o m Teneri fe , 
a, b, adult specimen ; c, half grown specimen. Abbre
viations : a, atr ium genitale ; app, penial appendix ; gla, 
glândula albuminalis ; ot, ovo testis ; ov, oviduct ; p. penis ; 
r, retractor penis ; rs, receptaculum seminis ; spo, spermovi-

duct; vd, vas deferens. 

w a l l of the penis i n L. poirieri ( f i g . 3). T h e receptaculum seminis never has 

the p y r i f o r m shape w h i c h we usual ly meet i n L. marginatus. 
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U s i n g the terms of R i d g w a y (1912) the colour of m y specimens may be 

described as generally pale olive b u f f , passing to vinaceous b u f f i n darker 

specimens. I n one specimen f r o m L a P a z the mantle is sayal b r o w n . S i m 

roth (1891, p l . i l f ig . 5, 5a) f igured two redbrown specimens f r o m the 

Canaries, but I suspect this darker colour to be due to bad preservation. 

F i g . 3. Penis of Limax poirieri M a 

bille, opened. Abbreviations. 1, en

trance to lumen of penial appendix; 
ped, pedicle of the receptaculum 

seminis ; the others as i n f ig . 2. 

I saw some i l l preserved museum specimens i n w h i c h the colour had become 

darker , sometimes only i n places w h i c h had obviously been pinched. 

There are two lateral and a medial dark longitudinal band on the mantle, 

and two lateral bands on the back, rather close to the medial l ine. L a t e r a l l y 

f r o m these small diffuse patches of dark pigment may occur ( f i g . 4). I n 

general there is a tendency for this dark pattern to become obsolete w i t h 

g r o w i n g age, but sometimes the bands are already poorly developed i n y o u n g 

or half g r o w n specimens. 

T h e r e is no doubt that this is the species described by M a b i l l e as Limax 

poirieri, although that author d i d not examine the anatomy. 

O n account of the external characters C a n a r i a n specimens of this species 

have been recorded as " L . arborum var. valentianus by some authors. A l 

though it seems very l ike ly indeed that L. poirieri is a synonym of L. valen

tianus Férussac, even a careful examination of al l the available evidence 

could not remove the doubt whether these names indicate two closely all ied 

species o r are to be considered synonyms. 

T h e or ig ina l description of Limax valentianus by Férussac ( i n Férussac 

& Deshayes, 18191851, vol . 2, p. 96ε, 1823) runs as f o l l o w s : 
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"Rufus, flavo variegatus; clypeo dorsoque fasciis nigris duobus donatus. 

H a b i t . N o u s avons reçu cette espèce dans la l iqueur, ce qui ne permet 

pas d'en faire la description n i la f igure d'une manière bien exacte. E l l e se 

trouve à Valence, en Espagne, dans les j a r d i n s . " 

T h i s description is supplemented by a f igure (Férussac, op. cit., A t l a s , 

p l . V I I I A f ig . 5, 6) of an " A n i m a l demi-contracté, v u en dessus et de coté", 

w h i c h shows a s lug w i t h w h i c h L. poirieri agrees rather wel l , although the 

latter has the longitudinal bands on the back somewhat narrower . T h e colour 

F i g . 4. Diagrams showing the variation of the pigment pattern in h a l f - g r o w n Limax 
poirieri M a b i l l e f r o m Tenerife. T h e pigmented areas are black in the diagrams 
irrespective of the vary ing intensity of pigmentation in the specimens, a, common f o r m ; 
b, variety wi th broad bands in the mantle; c, variety wi th obsolete pigment pattern. 

as described by Férussac seems to be darker than i n L. poirieri, but as set 

f o r t h above, this may be due to bad preservation. 

I n P a r i s I was able to examine two specimens labelled Limax valentianus 

f r o m Férussac's collection. T h e y may be the types, but this cannot be 

proved. T h e i r colour is l ight b r o w n passing to grey on the sides. T h e dark 

longitudinal bands on the mantle and back are hardly visible and n a r r o w . 

I f one supposes that Férussac's f igure was made after one of these two 

specimens, this f igure shows the animal about i 1 / ^ times enlarged, and the 

dark pigment must have vanished almost whol ly d u r i n g the specimen's stay 

i n spir i t of more than 125 years. T h e r e is nothing against these presumptions. 

O n e of these specimens was dissected and the penial appendix appeared 

to be rather long and recurved, cy l indr ica l w i t h a blunt end. C o n t r a r y to 

what was seen i n mature specimens f r o m T e n e r i f e the vas deferens was swol

len at its distal end, so that there is a constrict ion at the point where the 

retractor is inserted, v iz . , between the base of the penial appendix and the 
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swollen part of the vas deferens on one side, and the penis on the other. 

T h e same was seen i n a specimen belonging to a second lot of two f r o m 

V a l e n c i a i n the P a r i s M u s e u m . I nevertheless think that these specimens f r o m 

V a l e n c i a are conspecific w i t h L. poirieri, and that the dif ference noted i n 

the genital organs is connected w i t h the sexual development of the specimens. 

P o l l o n e r a (1887a, p. [ 2 ] , p i . 1 f ig . 1-4; 1887b, p. [ 2 ] , p i . 3 f ig . 4) was 

the f irst to describe the anatomy of a s lug ( f r o m Barcelona) which he 

thought to be L. valentianus, and w r o n g l y classed w i t h Agriolimax [ = 

Deroceras]. T h e penial appendix as described and f igured by Po l lonera has 

the shape of a stalked globule, and is therefore di f ferent f r o m that o f 

L. poirieri. S i m r o t h (1887, P- T 6 6 ) on the other hand examined the anatomy 

of one of Pol lonera 's specimens and found the penial appendix to have 

the shape of a recurved f lagellum-like projection 1 ) w i t h a blunt t e r m i 

n a t i o n 2 ) . I n S imroth 's opinion Pol lonera mistook the folded appendix f o r 

a stalked globule. M r . W a t s o n , however, was so k i n d as to send me on 

loan a specimen of "Limax cf. valentianus" f r o m N . S p a i n showing the 

penial appendix dist inctly swollen at its distal end. I n this s lug the l o n g i 

tudinal bands on the back are somewhat w i d e r than i n the specimens assigned 

to L. poirieri. 

It may therefore be that a second, closely related species occurs i n S p a i n , 

i n w h i c h the longitudinal bands on the back are wider , and the penial 

appendix is a stalked globule. I f these characters w o u l d prove to be always 

correlated, the specimen f igured by Férussac must belong to this second 

species, w h i c h consequently w o u l d be the true L. valentianus Férussac. I n 

that case some slight dif ference w h i c h M r . W a t s o n noted to exist between 

the radula of his Spanish specimen and some radulae of L. poirieri might 

prove to have the value of a specific character too. T h e radular teeth f igured 

by P o l l o n e r a (1887a, p i . 1 f ig . 4) f r o m what he thought to be L. valentianus 

roughly agree w i t h those o f the two Spanish forms, but P o l l o n e r a apparently 

overlooked the t iny endocusps of the laterals. 

T h e examination of more material f r o m S p a i n , where the two forms must 

live side by side at Barcelona and V a l e n c i a , can only solve the question 

whether they are distinct species or not. 

T h e distr ibut ion of "Limax arborum" (= marginatus) has been compiled 

by O e k l a n d (1925, p. 6 7 ) . P a r t of the records certainly refer to Limax 

valentianus and Limax poirieri. T h e true Limax marginatus apparently is 

essentially an inhabitant of the temperate zone. I n E u r o p e it is lack ing i n 

Southern Italy and the Iberian Peninsula . I was able to examine correctly 

1) S imroth, 1887. p. 166: "e inen zusammengelegten flagellumartigen A n h a n g " . 

2) S imroth, 1891, p. 280: "unverjüngt geschlossen". 
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ident i f ied specimens f r o m N o r t h e r n Italy belonging to the Senckenberg 

M u s e u m , whereas a y o u n g specimen f r o m P a l e r m o going under the same 

name and belonging to the same collection has radular teeth w i t h long pointed 

cusps, and consequently belongs to another species. T h e genitalia have not 

yet developed enough to enable an ident i f icat ion of this species. T h e records 

f r o m S p a i n are those dealt w i t h above, and refer to Limax valentianus a n d 

L. poirieri. S i m r o t h ( i 8 9 1 , p. 281) recorded specimens f r o m M o n c h i q u e 

(province of A l g a r v e , P o r t u g a l ) w i t h the same shape of the penial appendix 

as i n the specimen he examined f r o m Barcelona ; they are consequently 

L. poirieri. 

F r o m the description and figures i n P i l s b r y ' s recent monograph it appears 

that L. poirieri occurs i n C a l i f o r n i a and M i s s o u r i ( P i l s b r y , 1948, p. 530-532, 

f i g . 285, 2 8 6 ) . T h e examination of the radula of a specimen f r o m T o r b a y , 

N e w f o u n d l a n d , belonging to the Carnegie M u s e u m revealed that the records 

f r o m N e w f o u n d l a n d ( B r o o k s & B r o o k s , 1940, p. 59) refer to the true 

L. marginatus. W h i l e the pattern of distr ibut ion of L. poirieri i n N o r t h 

A m e r i c a shows that the species was introduced, L. marginatus apparently 

is a native species i n N e w f o u n d l a n d . 

Limax poirieri was recorded (as L. valentianus) f r o m greenhouses at 

Swansea by Q u i c k (1949, p. 2 4 ) , and D r . A . D . J . Meeuse, that keen 

collector of the fauna of glasshouses, presented our M u s e u m w i t h a mature 

specimen of this species w h i c h he f o u n d i n a hothouse i n Bel fast Botanica l 

Gardens on November , 26, 1948. These records and those f r o m N o r t h 

A m e r i c a show that L. poirieri is a species liable to be transported by man. 

A l l records of L. marginatus f r o m tropical and subtropical countries should 

therefore be checked. 

V a r i a t i o n . T h e var iat ion i n colour, pigment pattern, and other characters 

has suf f ic ient ly been dealt w i t h above. 

Habi ta t . M y specimens were a l l f o u n d on the ground, mostly under 

stones, pieces of wood, etc., sometimes creeping i n wet places. 

B io logy . T h e length of the 74 specimens I collected f r o m M a r c h 7 to 

M a y 9 ranges f r o m 6-42 m m , and the genitalia even of the larger ones are 

st i l l hardly developed ( f i g . 2c) . O d h n e r collected i n M a r c h and A p r i l too, 

a n d reports the length of his largest specimen to be 34 m m . K r a u s e (1895, 

p. 21) , whose brother started collecting earlier i n the season, i.e., i n the 

beginning of F e b r u a r y , records a mature specimen f r o m P u e r t o Orotava . 

T h e specimens collected by Stehl in i n the valley of O r o t a v a on F e 

b r u a r y 14, 1895, a n d belonging to the Basel M u s e u m , dist inctly belong to 

two age classes: 15 specimens have a length of 25-35 m m , and those dis

sected show the genitals fu l ly developed, whereas 4 others are y o u n g a n d 
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measure 813 m m . F o r comparison w i t h the sizes recorded by O d h n e r 

and myself these measurements should be mult ip l ied by some factor ( w h i c h 

I estimate to be about 1^2), because the specimens apparently had not been 

stretched before f i x a t i o n . 

A s d u r i n g the d r y summer season the growth of these slugs probably is 

very slow, it may be concluded f r o m these data that propagation i n L. poirieri 

i n T e n e r i f e takes place i n winter , and that the adults die after a l i fe of little 

more than 12 months. T h e biology, therefore, provides another dif ference 

f r o m L. marginatus, i n w h i c h species the individuals n o r m a l l y l ive 2 ^  3 

years. 

5. Deroceras reticulatum ( O . F . Müller) 

Limax canariensis Smith, 1884, p. 276; Mabi l le , 1898, p. 95. 

Agriolimax agrestis Heynemann, 1885, p. 291; Simroth, 1891, pi. 18 map 5 ; Krause, 
1894, p. 31; 1895, p. 21; Coll inge & Partr idge , 1899, p. 38; H e r m a n n , 1906, p. 10, 74; 
H o f f m a n n , IÇ28, p. 221, 224; FischerPiette, 1946, p. 255. 

?Agriolimax Drymonius Simroth, 1886, p. 319; 1891, p. 288, pi. 18 map 5 ; Krause, 
1894, p. 32; 1895, P 21; Simroth, 1912, p. 108. 

[Agriolimax] agrestisreticulatus Simroth, 188Ó, p. 319. 
[Agriolimax agrestis] reticulatus Simroth, 1891, p. 282. 
? Agriolimax simrothi Cockerel l , 1893, P 17^>, 202 (no. 131). 
?[Agriolimax] simrothi Heynemann, 1906, p. 8, 13. 
? Agriolimax agrestis var. simrothi H o f f m a n n , 1928, p. 223, 224. 
Agriolimax reticulatus Odhner, 1932, p. 69. 

Prev ious records. G r a n Canária: S a n P e d r o i n the valley of A g a e t e ; 

barranco de la A n g o s t u r a ; L a s Lagunetas ( O d h n e r ) . — T e n e r i f e : no exact 

local ity ( S i m r o t h ; H o f f m a n n ) ; A g u a M a n s a ( H e y n e m a n n ; O d h n e r ) ; 

Puerto O r o t a v a ( K r a u s e ) ; Santa C r u z (Col l inge & Patr idge) ; O r o t a v a 

(Col l inge & P a r t r i d g e ; O d h n e r ) ; L a L a g u n a ; V i l a f l o r ( H o f f m a n n ) . 

O w n material . T e n e r i f e : roadside near Botanical G a r d e n of Orotava , 

12 I I I 1947: i l (among w h i c h a specimen of the var. nigra ( M o r e l e t , 

1845)) > Santa C a t i l i n a above O r o t a v a , 13 I I I 1947: 3 ; Botanical G a r d e n of 

O r o t a v a , 14 I I I 1947: 1 ; A g u a G a r c i a , 15 I I I 1947: 1 : barranco W of the 

vil lage of Puerto O r o t a v a , 16 H I 1947: 11; barranco A n d u r a or A n d o l a , 

S of Realejo, 17 I I I 1947: 7; barranco near Tacoronte, 20 I I I 1947: 2 ; 

barranco R u i z , W of Realejo, ι I V 1947: 4 ; barranco W of Realejo, 2 I V 

1947: 2 ; U n i v e r s i t y garden at L a L a g u n a , 9 V 1947: 2 + ? 1. 

M a t e r i a l examined belonging to other M u s e u m s . T e n e r i f e : no exact 

locality, [ I I 1873], Challenger col lect ion: 2 ( B r i t i s h M u s e u m ) ; L a s M e r 

cedes, Buchet leg . : 6 ( P a r i s M u s e u m ) ; Tacoronte, E . A p p e n h a g e n leg . : 

several ; O r o t a v a , K o c h col lect ion: 2 + ? 1, the type of Agriolimax simrothi 

C o c k e r e l l ; O r o t a v a , X I 1913, C. R . Boettger leg. : 5 ; A g u a M a n s a , 1871^ 

G r e n a d i e r & N o l l leg . : many (Senckenberg M u s e u m ) . 
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T h e species was collected for the f i rs t time i n G r a n Canária by O d h n e r , 

I I I - I V 1930; i n T e n e r i f e by N o l l & Grenacher i n 1871. 

A l l m y o w n specimens were dissected, and no D. agreste ( L i n n a e u s , 1758) 

proved to occur among them. I n a l l m y specimens the penial st imulator is 

n o r m a l l y developed, even i n the y o u n g ones it could always be found. O n e 

specimen f r o m the U n i v e r s i t y garden o f L a L a g u n a is referred w i t h doubt 

to this species. Its colour is l ighter than of a l l the other specimens, and the 

genitalia are w h o l l y abnormal . I found a poor ly developed ovotestis i n front 

of the intestinal coecum. T h e only trace of a copulatory organ is a small 

conical papi l la at the inner side of the genital pore. N o spermoviduct could 

be traced. A s one expects the genitalia of any Deroceras o f t h a t s ize 

(19 m m ) to be more developed, I consider it to be a pathological specimen. 

"Agriolimax Drymonius" (= simrothi) was established on a specimen 

without penial stimulator, but agreeing i n a l l other essential details w i t h the 

present species. A second specimen was recorded by K r a u s e . I had an oppor

tunity of e x a m i n i n g the type, but its preservation appeared to be too bad to 

a l low of a reexamination of the anatomy. I f we fo l low H o f f m a n n a n d 

O d h n e r , and consider it an abnormal Deroceras reticulatum, it remains u n 

explained w h y twice such an abnormal specimen was found i n T e n e r i f e . A s 

far as I k n o w specimens w i t h this deficiency were never recorded f r o m other 

localities. 

V a r i a t i o n . L i g h t specimens of a pale b u f f colour occur side by side w i t h 

specimens i n w h i c h the dark reticulate pattern is wel l developed. O n e 

specimen f r o m a roadside near the Botanica l G a r d e n of O r o t a v a has the 

mantle, back and sides black without any trace of the reticulate pattern left. 

T h e black colour is i n strong contrast w i t h the white foot sole i n this spec

imen, and at f irst sight I thought I had f o u n d a y o u n g Limax maximus L i n 

naeus var. nigra D u m o n t & M o r t i l l e t . Dissect ion, however, showed its i d e n 

tity w i t h Deroceras reticulatum var. nigra ( M o r e l e t ) . A n almost equally dark 

specimen was f o u n d i n the sample f r o m Tacoronte i n the Senckenberg 

M u s e u m . 

Habi tat . T h e species was f o u n d i n h u m i d places, near wells and i r r i g a t i o n 

gutters, or under stones i n dr ier places. It ascends to 1200 m i n G r a n Canária 

( L a s Lagunetas) , and to 1400 m i n T e n e r i f e ( V i l a f l o r ) . 

B io logy . Y o u n g specimens of various sizes were f o u n d together w i t h the 

adults. So it appears that reproduction of this species i n the Canaries is 

not bound to a special season. T h i s agrees w i t h what is k n o w n about its 

reproduction elsewhere. It cannot be deduced f r o m the data at hand whether 

reproduction is interrupted d u r i n g the d r y summer season or not. 



T H E L I M A C I D A E O F T H E C A N A R Y I S L A N D S 19 

6. Deroceras laeve ( O . F . Müller, 1774) 

Agriolimax laevis M a y , 1912, p. 232; S imroth, 1912, p. 97, 98, 107; H o f f m a n n , 1928, 
p. 224; Fischer-Piette, 1946, p. 255. 

Deroceras laeve Boettger, 1932, p. 254. 

P r e v i o u s records. C a n a r y Is lands: everywhere (Boettger) . — G o m e r a : 

valle H e r m i g u a ; above A g u l o ; valle G r a n R e y ( M a y ) . 

O w n material . T e n e r i f e : above A r a f o , 13 I V 1947: 1. 

T h i s species was f irst collected i n G o m e r a by W . M a y i n December 1907, 

i n T e n e r i f e by the author i n A p r i l 1947. 

E v e n i f we admit that Boettger must have meant "wherever suitable con

ditions are f o u n d " , his observation that this species occurs "everywhere" i n 

the C a n a r y Islands is not i n accordance w i t h the experience of other col

lectors. U n f o r t u n a t e l y most of his material was lost d u r i n g the w a r (Boett

ger i n l i t . ) , and no D. laeve were among his Canar ian slugs i n the Sencken-

F i g . 5. A n t e r i o r part 
of the genitalia of 
Deroceras laeve ( O . 
F . Müll.) f rom 
A r a f o , Tenerife. 

Abbreviations as 
in f ig. 2. 

berg M u s e u m . It seems possible that in L a P a l m a Deroceras cf. caruanae, 

and i n G r a n Canária and T e n e r i f e perhaps even young D. reticulatum were 

mistaken for this species. 

T h e specimens recorded by M a y and S i m r o t h are middle and small sized, 

and aphallic. T h e same is the case is i n m y specimen, which has a length o f 

12 m m (cf. f ig . 5) . 

V a r i a t i o n . T h e colour of M a y ' s specimens was mouse-grey to black, that 

of mine is l ight b u f f ( R i d g w a y , 1912), w i t h the back somewhat, the mantle 

conspicuously darker by dif fuse black pigment. There is no evidence of 

other than aphallic specimens occurr ing i n the Canaries. 

H a b i t a t . T h e specimens recorded f r o m G o m e r a were collected i n h u m i d 

places (bank of a rivulet, edge of a gutter) . T h e specimen f r o m A r a f o was 

found at the edge of an i rr igat ion gutter. I n Gomera D. laeve ascends to 

about 400 m , the locality i n T e n e r i f e is at about 600 m. 

Bio logy . W . M a y collected his specimens f r o m December to F e b r u a r y ; 
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among some i 6 o specimens there were no adults. M y specimen of A p r i l is 

also not adult. A s the d r y summer is an unfavourable season for slugs, it 

seems most l ikely that reproduction of D. laeve occurs i n autumn i n the 

Canaries. 

7. Deroceras cf . caruanae (Po l lonera , 1891) 

T h e r e are no previous records of this species i n the C a n a r y Islands. 

O w n material . L a P a l m a : B a r r a n c o Dolores between Santa C r u z and the 

carretera, 21 I V 1947: 7; between L a Galga and E l Cubo, 23 I V 1947: 1; 

L o s T i l o s , 24 I V 1947: 3 ; i n the laurel woods of the barranco A d u a r e s , 

25 I V 1947: 7. 

T h e above mentioned specimens d i f f e r f r o m the o r i g i n a l description and 

f igure of this species by P o l l o n e r a (1891, p. 3, f ig . 2) i n the f o l l o w i n g 

respects : (1) they are smaller, v iz . , up to 20 m m ; (2) the colour is p i n k i s h to 

ye l lowish buf f , more or less darkened on the mantle and back by di f fuse 

black spots, but without any trace of a black k e e l ; (3) the receptaculum 

seminis has a n a r r o w oblong shape. 

I was struck by the c o n f o r m i t y of the genitalia of m y specimens w i t h 

those f igured by P i l s b r y (1948, f ig . 298) f r o m A m e r i c a n specimens 

ident i f ied as D. caruanae. A s it appears f r o m P i l s b r y ' s text that M r . H u g h 

W a t s o n examined specimens of this A m e r i c a n slug as wel l as B r i t i s h spec

imens w h i c h are certainly conspecific, I sent some of m y specimens to 

M r . W a t s o n for examination. I n his opinion the slugs f r o m L a P a l m a 

certainly belong to the same species as those f r o m S W E n g l a n d and C a l i 

fornia . M r . W a t s o n was so k i n d as to present some specimens of this species 

collected i n C o r n w a l l and D e v o n to our M u s e u m , and after a careful 

examination of these I am convinced that M r . W a t s o n ' s identi f icat ion is 

r ight. 

T h e E n g l i s h specimens are but a tr i f le larger than those f r o m L a P a l m a . 

T h e i r sk in is somewhat less pigmented, but they give the impression of being 

darker, as d a r k l y pigmented connective tissue shines through the s k i n . T h i s 

subcutaneous connective tissue is of a l ighter hue i n m y C a n a r i a n slugs, but 

that is the o n l y dif ference w o r t h m e n t i o n i n g I can f i n d . A c c o r d i n g to P i l s b r y 

(1948, p. 559) the same dif ference is found between C a l i f o r n i a n and E n g l i s h 

specimens, and his presumption that it is due to cl imatic influences is 

corroborated by this new f i n d of specimens w i t h l ighter connective tissue i n 

a w a r m e r climate. 

P i l s b r y (1948, p. 560) pointed out that a comparison w i t h specimens f r o m 

the type locality of Pol lonera 's species, the is land of M a l t a , is necessary 

to be sure of the identi f icat ion. 
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V a r i a t i o n . A s has been stated above, my specimens vary as to the amount 

of diffuse dark pigment found i n the mantle and back. 

Habitat . Deroceras cf. carunae was found i n h u m i d places i n some bar

ranco's at the Ε coast of L a P a l m a . 

Biology . M y specimens have a length of 1020 m m , but f r o m f ie ld notes 

it appears that between L a Galga and E l Cubo I met also w i t h specimens 

smaller than 10 m m w h i c h I d i d not collect. T h e larger specimens show the 

genitalia f u l l y developed, and the receptaculum contains a mass of sperm i n 

some of them. F r o m these data is appears that propagation of the species 

i n L a P a l m a is not restricted to one season, and can take place i n spr ing. 

F r o m the data at hand it cannot be concluded whether Canar ian Deroceras 

cf. caruanae reach the size of 2832 m m given by P i l s b r y (1948, p. 557) 

for C a l i f o r n i a n specimens, or not. 

B I O G E O G R A P H I C A L N O T E S O N T H E L I M A C I D A E O F T H E 

C A N A R Y I S L A N D S 

ι . Table showing the distr ibut ion of L i m a c i d a e in the C a n a r y Islands. 

2. T h e distr ibut ion of L i m a c i d a e i n Tener i fe . 

O f al l the C a n a r y Islands T e n e r i f e presents the greatest diversi ty as to 

the environment of animal l i fe . T h i s diversity is due to the central posit ion 
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Parmacella sp. + + r — — 
Milax gagates — — + + + + — 
Limax flavus — + + + — — — 
Limax poirieri — — + + + — — 
Deroceras reticulatum — — + +  — 
Deroceras laeve — — — + — — 
Deroceras cf. caruanae — — — — + — 

of the is land i n the archipelago, and to the great height of the P i c o de Teyde 

and s u r r o u n d i n g mountains. It most clearly appears f r o m the dif ferent types 

of vegetation, w h i c h have been studied by botanists since H u m b o l d t vis i ted 

the is land i n June 1799 (cf. H u m b o l d t , 1814). T h e most exact and elaborate 

description of the distr ibut ion of vegetation over the is land has been given 

by Salter (1918). A rough impression of this distr ibut ion is provided by 
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a sketch map published by K n o c h e (1923, p. 112), w h i c h map is here repro

duced w i t h some slight modif icat ions ( f i g . 6 ) . 

It should be borne i n m i n d that in this map the actual situation is highly 

s i m p l i f i e d , as the zones indicated may be subdivided, and much over lapping 

of the dif ferent kinds of vegetation occurs. Some of the names of zones have 

been used i n a more restricted sense by other authors. 

I n the f irst zone distinguished by K n o c h e the vegetation is of a xerophyt ic 

type. It is best developed i n the S part of the is land, w h i c h is situated i n 

the r a i n shadow of the P i c o and s u r r o u n d i n g mountains, and consequently is 

very dry. H e r e the landscape is desertlike. I n a n a r r o w strip along the 

Ν and S E coasts the vegetation shows a s imi lar habitus, w h i c h on the Ν 

coast, however, seems to be due to the w i n d being very salt rather than to 

drought. 

T h e second, or laurel zone is for the greater part occupied by various 
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plantations, viz . , of bananas, vine, tomatoes and oranges, and higher up i n 

the mountains of wheat, potatoes and vegetables. Some remains of the laurel 

woods w h i c h or ig inal ly must have covered an important part of this zone, 

are indicated i n the map. W i t h the next, or pine w o o d zone this zone contains 

the most h u m i d parts of the is land. H e r e the h u m i d i t y supplied by the N E 

trade w i n d condenses on the vegetation, is subsequently absorbed by the soi l , 

and where it meets w i t h impermeable layers, eventually appears at the surface 

again i n wells. M o s t of the water supplied by these wells is used b y m a n for 

i r r i g a t i o n , but it may be assumed that the now i rr igated lower parts of the 

is land orig inal ly derived p r o f i t f r o m this water i n an unorganised and 

consequently more i rregular way. 

I n the intermediate heights of the S side of the is land clouds are formed 

d u r i n g day time by a sea breeze w h i c h is the result of the local action of the 

sun (cf. B r o w n , 1927, p. e 3 i ) . These clouds are considerably smaller i n 

extent than those caused by the trade w i n d i n the Ν part of is land. Therefore 

the laurel zone is here replaced by a zone w i t h a vegetation adapted to less 

humidi ty . H e r e the w i l d f lora is characterised b y Cistus monspeliensis, but 

at present this zone also is for the greater part occupied by plantations. 

I n the lower parts of the pine wood zone the vegetation is characterised 

b y Erica arborea, i n the upper part b y woods of Pinus canariensis, w h i c h 

however, have considerably decreased i n the last centuries. A b o v e the upper 

l i m i t of the pine wood zone, i.e., above about 2000 m, we f i n d eventually a 

very d r y climate w i t h a great dai ly var iat ion of temperature. I n this alpine 

zone the vegetation is poor i n species and dominated by some shrubby 

Leguminosae. 

T h e recorded distr ibut ion of L i m a c i d a e i n T e n e r i f e is shown i n f ig . 7. 

T h e f o l l o w i n g is a list of the localities. W h e n no height is indicated this is 

200 m or less. 

I. B u e n a v i s t a ; 2. Icod de los V i n o s ; 3. barranco R u i z ; barranco W of 

R e a l e j o ; barranco de C a s t r o ; 4. Icod el A l t o , ± 500 m ; 5. barranco S of 

Realejo A l t o , ± 350 m ; 6. Puerto O r o t a v a ; L a P a z ; 7. E l A n c o n ; 8. bota

nica l garden of O r o t a v a , and s u r r o u n d i n g s ; 9. Orotava , =b 350 m ; 10. Santa 

Cat i l ina , ± 450 m ; 11. A g u a M a n s a , zb ΐ2θθ m ; 12. Tacoronte, ± 500 m ; 

barranco near Tacoronte, zb 400 m ; 13. A g u a G a r c i a , zb 700 m ; 14. L a 

L a g u n a , zb 550 m ; 15. L a s Mercedes, zb 650 m ; 16. L a L a g u n a - B u f a d e r o , 

height ?; 17. Santa C r u z ; 18. above A r a f o , zb 600 m ; 19. G u i m a r , zb 300 m ; 

20. V i l a f l o r , zb 1400 m ; 21. L o s C r i s t i a n o s ; 22. between G u i m a r and 

Socorro . 

Some recorded localities could not be indicated on the map : S side of the 

i s land (Limax flavus), between O r o t a v a and Buenavista (Limax poirieri), 
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Erica region above Santa C r u z (Milax gagates), because they are too vaguely 

described. Vaposas i n the valley of O r o t a v a (Limax poirieri) could not be 

found on the maps at m y disposal. 

T h e greater part of the localities i n w h i c h L imacidae have been found i n 

T e n e r i f e are situated i n the areas w h i c h are most frequently vis i ted by col-

F i g . 7. T h e recorded distribution of Limacidae in Tenerife. 

lectors, v iz . , the surroundings of Santa C r u z , G u i m a r , L a L a g u n a , and the 

valley of O r o t a v a . Therefore it may be asked i f the map does not show the 

distr ibut ion of collectors rather than that of L imacidae . A l t h o u g h I am sure 

that many localities i n w h i c h l imacids occur could be added to this map, 

I think that nevertheless an approach to a correlation of the distr ibut ion o f 

L i m a c i d a e w i t h that of vegetation can be made. A s exact data about the 

vegetation i n each of the localities are lacking, this correlation cannot be more 

than a rough one. T h e r e f o r e the comparison is not made w i t h Salter 's 

more detailed and exact description of the phytogeography of the is land. 

N a t u r a l l y the notion a r r i v e d at i n this w a y should be checked by further 

investigations. 
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In the f irst place it appears that l imacids are lacking i n two large areas, 

viz . , i n the desert area of the xerophyt ic zone i n the S part of the is land, 

and i n the alpine zone. 

I n the desert area I collected d u r i n g three days i n the neighbourhood of 

L o s Crist ianos and found three species of Pulmonata , but no L i m a c i d a e . 

T h e area devoid of l imacids i n the S of the is land is most l ike ly to be 

crescentshaped. T o the N W it w o u l d seem to include even the s u r r o u n d 

ings of Buenavista , where both O d h n e r and I collected land M o l l u s c a without 

meeting w i t h l imacids. T o the N E at least the region between G u i m a r and 

Socorro, where I had the same experience, might belong to it. 

T h e alpine zone was certainly visited by most collectors of mollusca i n 

Tener i fe , as the landscape inside the large caldeira ranks among the most 

interesting of the is land. A s far as I could ascertain, however, no mollusk 

was ever recorded f r o m this zone. 

Limax poirieri is the only species w h i c h I collected i n some localities 

doubtlessly to be assigned to the xerophyt ic zone. N e a r E l A n c o n I f o u n d 

a specimen under stones quite near the beach, among a halophytic vege

tation. I n the immediate neighbourhood little stalactites of salt hanging 

f r o m the roof of a small cave exposed to the sea w i n d showed how resistant 

this species must be to the influence of a salt atmosphere. A t L a P a z the 

same species occurs under stones on a slope where the well k n o w n Euphorbia 

canariensis grows ; this locality is also directly exposed to the sea w i n d . 

O t h e r habitats of L i m a c i d a e near Puerto O r o t a v a probably do not belong 

to the xerophyt ic zone, nor is that the case w i t h the localities i n w h i c h I 

collected L i m a c i d a e at Santa C r u z . 

M o s t of the localities f r o m w h i c h L i m a c i d a e have been recorded are 

situated i n the laurel zone on the Ν coast, and i n the zone of Cistus mon

speliensis on the S E coast. Milax gagates, Limax poirieri, and Deroceras 

reticulatum are common and seem to be spread al l over these two regions, 

whereas Limax flavus occurs more locally. A s far as can be deduced f r o m 

the indications of the localities the latter species occurs mostly close to 

human habitations, i n gardens, etc. T h e indicat ion "barranco de C a s t r o " , 

however, w o u l d seem to refer to a true " w i l d " locality. Deroceras laeve is 

only k n o w n to occur at A r a f o . A s the laurel zone on the Ν coast seems 

to present the most adequate biotopes for this species, and no records f r o m 

the is land previous to 1947 exist, I consider Deroceras laeve to be recently 

introduced into Tener i fe . 

I n the valley of O r o t a v a the highest locality f r o m w h i c h L i m a c i d a e are 

recorded is A g u a M a n s a , at 1200 m , st i l l i n the laurel w o o d zone. A p p a r e n t l y 

they only exceptionally enter the zone of the pine woods : Milax gagates 
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is recorded f r o m the Erica region above Santa C r u z and f r o m V i l a f l o r ; 

Limax flavus and Deroceras reticulatum have also been found i n the latter 

locality. T h o u g h I visited the pine w o o d zone i n several places I never met 

w i t h any l imacids there myself . 

S u m m a r i z i n g we can state that i n T e n e r i f e the laurel wood zone and the 

zone of Cistus monspeliensis present the most congenial conditions to 

L i m a c i d a e i n general. Limax poirieri only enters the halophytic part of the 

xerophyt ic zone, and therefore seems to be the species most resistant to 

salt winds. Milax gagates, Limax flavus, and Deroceras reticulatum are 

the species spread to the. greatest height; they locally enter the pine wood 

zone. Records of l imacids f r o m the two driest areas, viz . , the desert area 

i n the S, and the alpine zone, are lacking. 

3. T h e distr ibut ion of L i m a c i d a e i n the other C a n a r y Islands. 

A s the distr ibut ion of L i m a c i d a e i n the other islands has not yet been 

so closely investigated, and as I do not k n o w these islands so wel l ( G r a n 

Canária, L a P a l m a ) , or not at al l by personal experience, I must desist 

f r o m a detailed discussion of this distr ibut ion. Some remarks only w i l l 

be made. 

T h e great difference between the l imac id fauna of the eastern islands 

on one hand and the central and western ones on the other can satisfactori ly 

be explained by the difference i n ecological conditions between these groups. 

T h e eastern islands, Lanzarote and Fuerteventura , have a d r y climate, and 

the landscape therefore is s imi lar to that of the xerophyt ic zone of Tener i fe . 

I n the central and western islands, however, the climate grows more and 

more h u m i d f r o m Ε to W , especially i n those parts of the islands w h i c h are 

exposed to the N E trade w i n d . 

A l m o s t a i l the L i m a c i d a e recorded f r o m the eastern islands belong to 

the genus Parmacella, w h i c h has its m a i n distr ibut ion i n the deserts and 

semideserts of the Mediterranean region. T h e only other record (Limax 

flavus) is f r o m the culture zone near Betancuria , Fuerteventura , where 

conditions may be improved through i r r igat ion . 

A s far as could be ascertained x ) the four species of L i m a c i d a e w h i c h 

G r a n Canária has i n common w i t h T e n e r i f e al l occur i n those parts of 

the is land w h i c h are exposed to the N E . M o s t of the localities seem to 

belong to the laurel wood zone (cf. K n o c h e , 1923, map on p. 185). Parma

cella sp. is recorded f r o m " L o m o del C a p o n " i n this is land, a locality w h i c h 

I have been unable to f i n d on the maps at m y disposal. It w o u l d f i t wel l 

1) A s the locality " L a s P a l m a s " for Limax flavus is dubious, no exact locality for 

this species in G r a n Canária is known. 
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into the notion a r r i v e d at i n this paper, i f this locality eventually should 

appear to belong to the extensive desert area on the S side of the is land. 

I n G o m e r a most records of L i m a c i d a e are f r o m the N E exposed parts 

of the is land too. T h e valle G r a n R e y at the W coast, where Deroceras laeve 

was f o u n d near the sea, is an exception not to be explained without an exact 

knowledge of the habitat. Just as i n T e n e r i f e the southern part of the i s land 

is covered by a desert area, f r o m w h i c h no l imacids have been recorded. It 

is remarkable that even the genus Parmacella seems to be lack ing i n the 

desert areas of these two islands. 

A p a r t f r o m the record of Milax gagates f r o m A r g u a i , the records of L i m a 

cidae f r o m L a P a l m a are f r o m the barrancos of the Ε coast, w h i c h are 

situated i n the laurel w o o d zone (cf. K n o c h e , 1923, map on p. 120). T h e 

part of the is land exposed to the N , however, is unexplored as to the m o l 

luscan fauna. A t the locality A r g u a i , near the W coast at a height of about 

300 m , the landscape is probably s imi lar to that near G u i m a r i n Tener i fe . 

T h o u g h a xerophyt ic vegetation occurs locally, no true desert area can be 

dist inguished i n L a P a l m a . 

F r o m the is land of H i e r r o no L i m a c i d a e have been recorded. 

4. H i s t o r i c a l biogeography of the L i m a c i d a e of the C a n a r y Islands. 

T h e most fascinating problem presented by the fauna of the C a n a r y 

Islands is its history. A n explanation of the occurrence of the great number 

of endemic genera, species, and subspecies, and their a f f i n i t y w i t h members 

of the fauna of sometimes far remote parts of the w o r l d , has been sought 

b y several authors. 

It w i l l be clear that the historical biogeography of the forms of Parmacella 

occurr ing i n the archipelago cannot be discussed as long as no modern 

revis ion of these forms has established their identity and relations. T h e r e 

fore Milax gagates, Limax flavus, L. poirieri, Deroceras reticulatum, D. 

laeve, and D. cf. caruanae only w i l l concern us here. These species al l occur 

elsewhere also, and, therefore, we must f i rst try and answer the question 

whether they are native species i n the Canaries or not. 

S i m r o t h (1912, p. 106, 108) was of opinion that the occurrence of "Limax 

arborum" and "Agriolimax laevis" i n the Canaries is to be explained b y 

his pendulation theory. H o f f m a n n (1929, p. 224) on the other hand thought 

that "Agriolimax agrestis, A. laevis, Limax flavus u n d Milax gagates" may 

be introduced species, whereas "Lehmannia marginata" only w o u l d be 

native and w o u l d have reached the archipelago over some land bridge. 

I n general the f o l l o w i n g arguments can be adduced for considering a 

species to be native i n some area : 
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( ι ) the species occurs as a fossi l i n that area, 

(2) it is represented by a subspecies restricted to that area, 

(3) it was already f o u n d to be present by the f irst collectors, 

(4) its pattern of distr ibut ion i n the area is such as could be expected 

of a native species. 

O n the other hand (5) the fact that a species has been certainly introduced 

into parts of the w o r l d far remote f r o m its or ig ina l area of distr ibut ion 

points to its l iabi l i ty to transport by man, and should make us cautious i n 

considering it a native species. 

A d (1) . There are no records of fossi l Limacidae f r o m the Canaries. 

A d ( 2 ) . A l t h o u g h several species of L i m a c i d a e have been described 

f r o m the central and western C a n a r y Islands, a thorough revis ion of the 

l iterature shows that there is insuf f ic ient evidence to consider them good 

species or even subspecies, and consequently they have al l been treated as 

synonyms i n the systematic part of this paper. It must be borne i n m i n d , 

however, that the C a n a r i a n material of Limax poirieri and Deroceras cf. 

caruanae could be compared w i t h only a very scanty material f r o m other 

localities. It is, therefore, impossible to prove that the C a n a r i a n specimens 

of these two species do not belong to separate subspecies, but no indications 

of geographic var iat ion were found. 

T h e specimens of Deroceras laeve may belong to a f o r m w h i c h is aphall ic 

throughout l i fe and propagates by means of self fert i l isat ion only. Boettger 

(1932) showed how this "mutant" , w h i c h he called D. laeve sandwichiense 

( E y d o u x & Souleyet) , has enabled the species to spread over islands a n d 

large parts of continents into w h i c h it had been introduced by man. A s none 

of the specimens examined f r o m the Canaries is adult, there is no proof that 

they do not ever develop male copulatory organs. I n a f o r m w h i c h propagates 

by self fert i l isat ion introduced colonies w i l l generally be the o f f s p r i n g of one 

i n d i v i d u a l and are l ike ly to consist of u n i f o r m specimens. T h e fact that the 

only specimen of D. laeve f r o m T e n e r i f e is of a l ight b u f f colour, whereas 

the specimens f r o m al l the localities i n G o m e r a are mousegrey to black, 

may be an indication that they are of di f ferent stock. 

A d ( 3 ) . I made a thorough study of the chronology of the visits of col

lectors of L i m a c i d a e to each of the islands, and of the f irst records of the 

species f r o m each is land. M a i n l y for this purpose the list of collectors ap

pended to this paper was d r a w n up. I n many cases it appeared that even 

common species were not collected by the f irst collector v i s i t i n g an is land. 

A f t e r al l it seems, however, too hazardous to draw any conclusion about the 

introduct ion of species on such evidence. 

T h i s can be shown by an example. W o l l a s t o n and L o w e collected mollusca 
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i n a l l the islands of the group, and W o l l a s t o n (1878, p. 308-313) records 

some L i m a c i d a e f r o m his travels, but none f r o m Gomera and L a P a l m a . 

It would , however, be w r o n g to assert that consequently no L i m a c i d a e 

occurred i n these two islands before about i 8 6 0 , for W o l l a s t o n d i d not 

record any l imacid f r o m Tener i fe , i n w h i c h island certainly more than one 

species occurred already i n 1797 1 ) . 

A d ( 4 ) . T h o u g h the distr ibut ion of the 6 species i n the archipelago is 

not yet k n o w n in detail, it is w o r t h while to consider what is k n o w n up to 

now for every species i n t u r n . 

Milax gagates occurs i n G r a n Canária, T e n e r i f e , Gomera , and L a P a l m a . 

I n T e n e r i f e it is wide ly spread, and the records f r o m G r a n Canária and 

G o m e r a do not give the impression that the species occurs so locally that 

it must have been recently introduced. I n L a P a l m a , however, it seems to 

be lacking i n a great part of the laurel wood zone i n w h i c h it is l ike ly to 

f i n d adequate conditions. T h e two localities f r o m w h i c h it has been recorded 

are the main port Santa C r u z , and A r g u a i situated close to Tazacorte, the 

second port of the island. P r o b a b l y Milax gagates has been introduced rather 

recently into the is land. 

Limax flavus appears to occur i n very few localities i n Fuerteventura and 

G r a n Canária, and rather locally in Tener i fe . A s far as can be judged it 

occurs main ly in or near human settlements. I do not think there can exist 

any doubt about this species having been introduced into the Canaries. 

T h e r e is no reason to consider Limax poirieri a recently introduced species 

in G r a n Canária and T e n e r i f e on account of its d is tr ibut ion, because i n 

both islands it is widely spread. It is remarkable, however, that i n G o m e r a 

but one specimen was f o u n d by M a y , although a great part o f that is land 

w o u l d seem to present suitable habitats. T h e unique locality i n Gomera , 

V a l l e H e r m o s o , is situated near a little port. It seems l ikely , therefore, that 

L. poirieri is an introduced species i n Gomera. 

1) T h e f irst who met wi th Limacidae in Tenerife were L e d r u c.s. in 1796-1797. 
L e d r u (1810, p. 186) states the f o l l o w i n g : " L i m a c e s . Les mêmes qu'en Europe. Les 
plus communs sont la noire, la rouge, la cendrée et l'agreste. O n trouve ces limaces dans 
les vignes, les jardins et dans la plaine de la L a g u n a . " O n account of this statement 
Férussac ( in Férussac & Deshayes, 1819-1851, vol . 2, p. 63, ςόδ, 96ε (1823)) records 
"Arion empiricorum", "Limax antiquorum", and "Limax agrestis" f r o m Tenerife. It 
seems, however, impossible to know which species L e d r u exactly meant, and it certainly 
w o u l d be too bold to infer that he was the f irst to observe Milax gagates, Limax flavus, 
Limax valentianus, and Deroceras reticulatum in Tenerife. W e may only safely con

clude f r o m the paragraph cited above that as early as 1797 more than one species of 
limacids occurred in Tenerife. A s the Spaniards had already conquered the island i n 
the 15th century, and have introduced various plants ever since, this evidence does not 
oppose the possible view that the Limacidae of Teneri fe are introduced by man. 
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N o indications for considering Deroceras reticulatum an introduced species 

are given by the pattern of distr ibut ion of this species i n G r a n Canária and 

Tener i fe , the only islands of the archipelago f r o m w h i c h it has been 

recorded. 

It was already set f o r t h above (p. 25) that the occurrence of Deroceras 

laeve i n one local ity only i n T e n e r i f e suggests a recent introduct ion of the 

species into this is land. I n G o m e r a on the contrary it is widely spread. 

Deroceras cf. caruanae occurs i n several barranco's on the W coast of 

L a P a l m a . It w o u l d be very interesting to k n o w whether it also lives in 

the barranco's on the Ν coast w h i c h probably w o u l d present s imi lar habitats 

to the species. 

T h e patterns of distr ibut ion provide arguments i n favour of the v iew that 

Milax gagates is an introduced species i n L a P a l m a , Limax flavus i n the 

three islands f r o m w h i c h it has been recorded, Limax poirieri i n G o m e r a , 

and Deroceras laeve i n T e n e r i f e . A possible assumption of the s i x species 

under consideration h a v i n g been introduced into al l the islands i s , however, 

not inval idated by the fact that several of them have a wide distr ibut ion i n 

one or more of the islands. T h e possibi l i ty of introduct ion by man has 

existed already for centuries, and at present human t r a f f i c i n some of the 

islands is so intense that probably an introduced species can be spread a l l 

over the is land i n some decades. 

A d ( 5 ) . P i l s b r y (1948, p. 521 seq.) recently revised the Ν A m e r i c a n L i m a 

cidae, and concluded that Milax gagates, Limax flavus, " L i m a x marginatus" 

( w h i c h I have shown to include L. poirieri on p. 16), Deroceras reticulatum, 

and D. cf. caruanae are introduced species in Ν A m e r i c a . Milax gagates, 

Limax flavus, and Deroceras reticulatum are moreover recorded as i n t r o 

duced species f r o m several other extraeuropean localities. A l t h o u g h Dero

ceras laeve is native i n Ν A m e r i c a , its occurrence i n many tropical and sub

tropical countries is considered to be due to introduct ion by man. A l l the s i x 

species here dealt w i t h are consequently liable to transport by man. 

O f such species it is d i f f i c u l t to say what area they exactly occupied before 

their distr ibut ion began to be inf luenced by man. T h e or ig ina l area o f 

Milax gagates probably is a part of the Mediterranean region, whi le Limax 

flavus is thought to be native i n the eastern part of that region. Deroceras 

reticulatum seems to be native i n the temperate zone of E u r o p e . T h e or ig ina l 

area of distr ibut ion of Limax poirieri most probably includes the S coast 

of the Iberian peninsula. T h o u g h there are no records yet f r o m E u r o p e 

beyond this peninsula, it may be f o u n d to be distributed farther E a s t w a r d 

i n the Mediterranean region. T h e data about the distr ibut ion of Deroceras 

caruanae are very scarce. T h e species was orig inal ly described f r o m M a l t a . 
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D. cf. caruanae occurs i n S W E n g l a n d , where it might even be a native 

species ( Q u i c k , 1949, p. 2 9 ) . 

T h e above considerations lead to the f o l l o w i n g conclusion : T h e r e is no 

evidence of any o f the 6 species of L i m a c i d a e discussed being a native 

species i n the C a n a r y Islands. O n the other hand the assumption that they 

were imported by man is corroborated by many facts, and w o u l d provide 

a satisfactory explanation of their occurrence. A better knowledge of the 

distr ibut ion of Limax poirieri and Deroceras caruanae is required to sub

stantiate the supposition that they are introduced f r o m E u r o p e into the 

C a n a r y Islands rather than otherwise. 

A L P H A B E T I C A L L I S T O F T H E P E R S O N S W H O C O L L E C T E D O R 

O B S E R V E D L I M A C I D A E I N T H E C A N A R Y I S L A N D S 

A N O N Y M U S I . Tenerife, before 1887. Specimens described by Simroth (1886, p. 319) 
via K o c h collection in the Senckenberg Museum, F r a n k f u r t a. M . 

A N O N Y M U S 2. Canary Islands, before 1889. Specimens described by Simroth (1891, 
p. 280) in the Senckenberg Museum, F r a n k f u r t a. M . 1 ) . 

A N O N Y M U S 3. Tenerife, before 1894. Specimen in N a t u r a l H i s t o r y Museum, Vienna, 
mentioned by Simroth in l it . (cf. Krause, 1894, p. 31). 

Ε. A P P E N H A G E N . Teneri fe : Tacoronte, before 1928. Specimens recorded without exact 
locality by H o f f m a n n (1928, p. 221), labelled " T a c o r o n t e " in the Senckenberg M u s e u m , 
F r a n k f u r t a. M . 

S A B I N B E R T H E L O T . Canary Islands, 1820VIII 1830, the last two years with P h . B . 
Webb. See : P H I L I P B A R K E R W E B B . 

D r . C. R . B O E T T G E R . Teneri fe : several localities, 1913 ; Fuerteventura : Betancuria, 
V I 19.13; L a P a l m a : A r g u a i , V I I 1913. M a t e r i a l dealt with in this paper in the Sencken

berg Museum, F r a n k f u r t a. M . 
M r . B U C H E T . Tenerife : L a s Mercedes, before i8ço. M a t e r i a l dealt with by M a b i l l e 

(1898, p. 95) in the M u s e u m Nat ional d'Histo ire Naturel le, Par is . 
Natural ists of the Challenger Expedit ion. Tenerife, II 1873 (cf. Spry, 1884, p. 316). 

M a t e r i a l reported upon by Smith (1884, p. 276) in the B r i t i s h M u s e u m ( N a t u r a l H i s t o r y ) , 
London. 

D r . V O N F R I T S C H . Lanzarote, Fuerteventura, 1862 (cf. Mousson, 1872, p. 3). M a t e r i a l 
dealt with by Mousson (1872, p. 810). See also: M r . R E I S S . 

D r . H . G R E N A C H E R . T e n e r i f e : Orotava, and A g u a M a n s a , 30 V I I I  9 X (cf. 
N o l l , 1872), w i t h D r . F . C. 'Nol l . Specimens recorded by Heynemann (1885, p. 290, 
291) partly v i a K o c h collection in the Senckenberg Museum, F r a n k f u r t a. M . 

A U R E L K R A U S E . Tenerife : several localities, IImedio I V 1893. Specimens described 
by A r t h u r Krause (1894; 1895, Ρ· 2122). M a t e r i a l in the B e r l i n Zoological Museum. 

Ε. & K . K R A E P E L I N . T e n e r i f e : Orotava, and Guimar, I I I  I V 1894. M a t e r i a l identif ied 
by P r o f . A . Krause of B e r l i n recorded by K . Kraepel in (1895, p. 9). 

A . P . L E D R U C.S. Teneri fe , 6 X I 179615 I I I 1797. Observations published by L e d r u 
(1810, p. 186). 

R . T H . L O W E , see: T . V E R N O N W O L L A S T O N . 

P r o f . W . M A Y . G o m e r a : several localities, X I IÇ07III 1908. M a t e r i a l reported upon 
by M a y (1912, p. 232), and S i m r o t h (1912). 

1) These specimens were not among the samples f r o m that M u s e u m that I examined. 
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D r . F . C. N O L L , see: D r . H . G R E N A C H E R . 

D r . N I L S H J . O D H N E R . G r a n Canária: several localities, 18 TIT2 I V 1930; T e n e r i f e : 
several localities, 7 I V  2 0 I V 1930. M a t e r i a l reported upon b) Odhner (1932, p. 6970) 
i n Naturhis tor iska Riksmuseum, Stockholm. 

A . D O R B I G N Y . Tenerife : Santa Cruz , during a six days stay in 1826 (cf. d'Orbigny, 
18361842, p. 6 (1839)). M a t e r i a l described by d'Orbigny (o. c , p. 4748). 

G. S. P A R R Y . T e n e r i f e : Santa Cruz , before 1896; T e n e r i f e : Orotava, Santa Cruz , 
and G r a n Canária: Gaidar, before 1896; Tenerife. Orotava, before 1900. T h e material 
was dealt with by Coll inge (1894, 1895), and Coll inge & Partr idge (1899). 

J . R . C. Q U O Y & J . P . G A I M A R D . Tenerife, 14 VI21 V I 1826 (cf. Dumont d ' U r v i l l e , 
1830, p. 2751). M a t e r i a l dealt with by M a b i l l e (1883, p. 51) in the Muséum National 
d'Histo ire Naturel le , Paris . 

M r . R E I S S and D r . V O N F R I T S C H . G r a n Canária, 1862. M a t e r i a l dealt with in this 
paper, via K o c h collection in the Senckenberg Museum, F r a n k f u r t a. M . 

M r . R i P o c H E . G r a n Canária, before 1882. M a t e r i a l described by M a b i l l e (1883, 
p. 52; 1884, p. 214) in the Muséum National d'Histo ire Naturel le, Par is . 

E L I A S S A N T O S A B R E U . L a P a l m a : Santa Cruz , before 1929. Specimens described by 
T o r r e s M i n g u e z (1928b). 

D r . H . G. S T E H L I N . T e n e r i f e : several localities, 1895. Specimens recorded by H o f f 

mann (1928, p. 221) in Naturhistorisches Museum, Basel. 

D r . V E R N E A U . T e n e r i f e : several localities, 18771878. M a t e r i a l described by J . M a b i l l e 
(1883, p. 51; 1884, p. 215) in Muséum N a t i o n a l d'Histoire Naturel le, Par is . 

P H I L I P B A R K E R W E B B . Canary Islands, I X 1828VIII 1830, with S. B E R T H E L O T (cf. 

Stearn, 1937, p. 61). M a t e r i a l reported upon by W e b b & Berthelot (1833, p. 308311), 
and d'Orbigny (18361842, p. 4751 (1839)). 

T . V E R N O N W O L L A S T O N . Lanzarote, Fuerteventura, and G r a n Canária, I  V I I 1858, 
and I I  V I I 1859, with R. T H . L O W E . M a t e r i a l reported upon by Mousson (1872, p. 69), 
and Wollas ton (1878, p. 308313). 
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