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DEFINITION.

Gastropnda in which the shell is either wvestigial or absent; when
present, the reduced shell is usually enclosed within the mantle, or if
external is incapable of containing the entire body of the animal. The

“internal shell is a white, oval plate marked with lines of growth; in
~Arign the shell is represented by loose chalky granules. The line of.
demarcation between snails and slugs is not eclear-cut; most 13
conchologists reqard Testacella, Daudebardia and Parmacella as slugs
and Vitrinidae as snails, though the intermediate position of the
last is indicated by names such as Semilimax, Helicolimax and
Phenacolimax {Gresk- phenax, impostor). The families of slugs are not
closely related and have evolved from diverse groups of shell-bearing
. ancestors, The land slugs, with which this key is concerned, bslong
"to the subclass Pulmomata, and are not connected, except in so far

2 they are gastropods, with sea slugs, which are opisthobranchs.

CLASSIFIED LIST
The classification is based on that of Quick (1960),
updated after Waldén (1976)

Superfémily Bleacinacaa
Family Testacellidae
es;acel;a {Cuvier) Draparnaud 1801

Testacella (Testacella) maugei Ferussec 1819
n "

haliotidea Drapagrnaud 1801
ﬁ . " _ scutulum Sowerby 1821
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Superfamily 'Endadchtacga
Family Arionidae
Geomalacus Allman 1846

Geomalacus maculosus Allman 1843

Arion Ferussac 1819

&rian (A;AQQ) ater (Linnaeus 1758)
-rufus (Linnaeus 1758)
" lusitanicus Mabille 1868
" (Masarloni subfuscus (Draparnaud 1805)

H

" (Car;nar;un) girgumscriptus Johnston 1828
" - gilvaticys Lohmander 1937

" " fasciatus (Nilssan 1823)

n (Enbelg; } hortensis rtensis Ferussac 10819 {1},

" t 1

Ll " Ig!

n ;]

intermed;us”Normand 1852

Superfamily Zonitagea
- Family Milacidae
Milax Gray 1855 (2).
"”""”ﬂ;;gi (Mllax) gagates {(Draparnaud 1801)
nigricans (Schultz im Phillipi 1836)-
sowerbyi (Ferussac 1823)

budapestengis (Hazay 1881)
- Boett erllla Simroth 1910
%oeiggaglgL pallens Simroth 1912

Family Limacidae

" L]
1] n

leax Llnnaeus 1758

L;max {Li Limax) maximus Linnaeus 1758
. " cinereoniger Wolf 1803
o (L;macusi flavus Linnaeus 1758
" - pseudoflavus Evans 1978
n (Malacolimax) tenellus Millex 1774
"o (Lehmannlai nycteliusg ctelius Bourquignat 1861+
" ' marglnatus Muller 1774

n valentlanus Ferussac 1823*
ferogceras Raflnesqua 1820 .

Deroce;as (Derocerag) laeva {Muller 1774)
grloglmax) agreste (Linnaeus 1758)

" eticulatum (Muller 1774)
" (Mallno) caruanaa(Pollunara 1891) (4},

* = greenhouse aliens,
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‘Notess: (1) Hecent.wark by S5.M.Davies has produced evidence. that

Arion hortensis is an aggregate of three species,(Not yet named).

(2) Milax is placed in the family Limacidae, subfamily
Parmacellinae by Quick {1960) and in the subfamily Milacinae of '
Limacidae by Germain (1930), _ _

(3) Dexocexas Rafinesque has been brought into use for
this genus in line with most Continental authers reducing Agr}nlimax
to subgeneric status. '

(4) The name garuanae has been used in this key, as ‘the
cairect name for this species is not yet certain, Most Eontlnental

authers now use the name Eollonera: Simroth 1889, but an even earlzer

name ganugm;tanum Lessona and Pollunera 1882 may prove to have prlarlty,

provided it proves to be synonymus with caruanae.

"MEANS OF IDENTIFICATION

thhough most 5pec;es are recognizable by external appearance,
for some dissection is necessary to confirm identification., While
organs such as the radula, intestine and retractor muscles are of
diagneostic significance, the genitalia probably afford the most
reliable specific characters., The following glossary includes
structures which are referred to in this key. The general plan of
the reproductive system is illustrated by the drawing of that of

Testacella haliotidea: organs not fnund in Testacella are markgd
wlth an asterisk. : : :

GENITALiA- GLUGSARY
"~ ¥%Atrial glands: mass of coiled tubular glands connected w;;h the

" atrium in Milax; vaginal glands (Quick 1960, p.203).

Atrium: ve vestibule or chamber into whlch the genital ducts. open,
itself opening to the outside by the genltal pore near the front of
the animal on the rlght -hand side.

*Ep;phallus. in Arionidae and Mllax the dilated- part of the
vas deferens in which the spermatophore or sperm-~packet is secreted,
*{ iqula: & structure formed by folds of the lining of either the
upper {proximal} chamber of the atrium {Aricn ater) or of a dilated
section of the oviduct (Arion hnrten31s.'A.subfuscus, ,;u31tan1cus),
which is extruded in copulation to unite the two conjugants,
Oviduct: +tube through which eggs pass to the atrium or the

'vaglna' in this key the term refers to that portion (free aoviduct)

which is separate from the sperm-duct.
Dvotestis: the hermaphrodite gland or gonad situated on the.
'liver' or digest;ve gland, in which hoth ava and spermatozoa are



formed,
*Penial appendage: simple or branched hollow outgrowth from thﬂ

hind (proximal) part of the penis in Deroceras,everted in capulat;qn.
' *Penial caecum or diverticulum: conical or cylindrical blind™ "
tube projecting from praximal end of penis in some species of Limax,
Penial flagallum: blind tube, to which retractor muscle is i
attached, arising from proximal end of penis where vas deferens '
enters, in Testacella haliotidea,
Penis: everszble intromittent organ (absent in Arionidae).
Spermatheca or seminal receptacle: sac for staring spermatazoa
received from another individual.
*Gpindle: the name glven to the swelling found on the vas de?erena
n Boettgerilla.

*Stimulator: protrusible organ situated either in atrium (ca;n;forr
body of Milax) or in distal portion of penis-sac (sarcubelum of
Deroceras).

Vag;na. common duct formed by union of ovlduct and spermatheca
duct in Testacella and Milax.

- vas deferens: narrow tube leading fram prostrate (section ‘of
sperm-duct united with oviduct) to either penis oxr epiphallus.

| KEY TO GENERA ’
1., Ear-shaped external shell at hind end TESTAZELLA

No external shell; mantle near front end 2
2. Mantle granular or shagreaned} apiphalius present  K|
Mantle gnncentrically wrinkled (like a thumb-print) -~ 5
3.'_ Mantle with central fhbmbnidal area bounded by.a_furrow;
very prominent mid-dorsal keel; atrial glands present MILAX
Mantle without central demarcated area; back not keeled;
no penis T . R _ .4

4, - Spotted or dappled wlth white; internal shell

~ present 'GEOMALACUS
Not maculate; usually'banded if only when young; intexnal _
shell represented by chalky granules : _ © ARION

5. Size 30-60 mm; body very narrow in relation to length,
rarely more than 5 mm broad, Colour white to bluish-grey.
mantle shield in the form of a slightly rounded V at hind
end; spindle present on vas deferens - : BDETTGERILLA

Not as above. - o L 6

6a Under 35 mm.; nucleus of mantle wrlnkles'nn right sidé
' above breathing hole; hind end fazntly keeled- -
nbllquely truncated _ DEROCERAS

Larger, nucleus of mantle rldgea nedman* not truncated LIMAX



Note Limax tenellus is ébuut the size of a large Deroceras.
| TESTACELLA

Predaciocus slugs feeding.mainiy on earthworms. Body narrawiqg

towards front end; pair of longitudinal dorsal grooves from which.
arise branching grooves like leaf-veins; tentacles not bulbous at tip;
breathing hole and anus near hind end; no jaw; buccal bulb very large
with pnwerful muscles; radular teeth, sharp, barbed on outer side.

- Chiefly in gardens, .maugei mainly in SW, the other two more
widely distributed, including central Scotland ‘rare‘ (The range
of 7 a1l Mollusca wh;ch tolerate or even prefer cultivation has been
-greatly extended by human agency.)} -

Key to Species of Testacella

1. Shell g.14mm. in length, oblong; hinder part of body very deep
and broad; dorsal grooves c.5mm, apart at their origin in front
of shell; spermatheca duct long, dilated distally; vas deferens
convoluted proximally; penis long, dilated proximally, without
a flagellum; vagina shoxt T,mauged

Body more flattened, wh:.tzsh’ shell Tmm. or less, oval
triangular; dorsal grooves arising close together; spermatheca
duct short; vas deferens not coiled; penis not dilated = = 2

2. Shell c¢.Tmm, lcng, penis with flagellum; spermatheca duct short
. and wide; vagina long T,haliotidea
'Shell c.6mm. long, flatter; no penxal flagellum, vagina very
1ong; spermatheca duct longer and Narrower T.scutulum -
ARIONIDAE

‘Usually a pair of lateral bands, if only in the young; breathing
~ hole in anterior half of mantle; foot-fringe wide; caudal mucus gland;
Jaw crescentic, ribbed; no stlmulatnr.

Geomalacus maculatus is unique in its spotted colour scheme.
The animal is very extensible and can also curl up like some woodlice
and caterpillars. Genital atrium with a long backward prolongation
ar diverticulum, This remarkable slug is confined to rocky hillsides
in W. Kerry and north of Bantry Bay, Ea.Ccrk, where it browses on
Algae and Bryophytes,

The species of Axrion are generally distributed, though the range
of the more recently recognized species is as yet imperfectly known;
most occur in both cultivated and wild places, including woods;
A.hortensis is a common garden pest, as is form 'A' of this species
complex; A ater is even found on moors. ’
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Key to Species of Arion
Very small (20mm,.), conical tubercles nive a prickly

appearance; no ligula; spermatheca spherical A,igtermedius
Length " over 25mm.s not 'prickly’ ' | : 2
Medium. size {25-70mm.); fairly smooth : 3
Over 70mm.; dorsal rugae prominent _ _ 9

Length 60-70mm.; orange-brown with darker lateral bands,
slime yellow; distal part of oviduct dilated, containing
ligula; spermatheca spherical . Assubfuscus

Length 25-50mm.; grey {sometimes tinged with yellow) or black 4

Black or dark brown, sole yellow or orange; length 25-30mm.
sides vertical so that bady ik hoop or inverted U-shaped in
cross section and foot-fringe: is vinvisible from above; hind

end narrow (most marked when dead}; right mantle band

surrounding breathing hole; spermatheca spherical; ligula in

dilated part of oviduct A,hortensis agg.
(note; segregates of the three specxes in the hortensis
complex can only be satisfactorily spparated by diseection.) 5

Grey or tinged with yellow, sole white; length up to 50mm.;

. lines of raised tubercles in mid-dorsal line; right mantle band

arching above breathing hale; body bell-shaped in cross

section so that foot-fringe is visible from above; hind end
broad, bluntly rounded; spermatheca conical or flask-shaped*'

no ligula; oviduct not dilated : _ 7

Colour typically brown with distinct bands and greyish sides;
dorsal rugae coarse, rather sharply ridged or angled; a crenate
structure in the atrium and the spermatophore diagnostic Form 'B'

Colour typically yallowishdgrey-to black with a blue~black

~overlaying pigment, hody with:narrgw lateral bands, dorsal

rugae rather smooth : . 6

- Flap covering the termlnatlun of the epiphallus within the
. atrium; transparent bases of the tentacles cold or greenish=~

greys; spermatophore diagnostic : . Form 'AT

Flap projecting between the termlnatlon of the epiphalliuys
and the spermatheca duct; transparent bases of tentacles
usually show a tinge of red; 3permatuphnre

'_d;agnustlc _ : A.hortensis

bLength c.50mm,; sides. pale ysllow with white zone above foot-

fringe; nvlduct long, narrow; spermdthaca duct long,

atrium small _ A,fasciatus |
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Length c.40mm.; grey; oviduct short, wide; atrium large : g

8. Uniformly dark grey (var.nesustriaca Mabille brown}; bands
inconspicuous; epiphallus pigmented A.circumscriptus

Pale grey with white sides; lateral bands broader and more -
conspicuous; epzphallus not ar only slightly

pigmented ' 'A,si;vgticus

9. Length 70-100mm., ; resemblzng A subfuscus when young and 1n
the genitalia (oviduct ligula and rudimentary upper atrlum).
adult more like ,;ufus, lateral bands often persistent

‘in adult : A,lu51tdnlcgs
Length 100-140mm. or more; adult unbanded; breathing hole

very large; upper division of atrium well developed containing
ligula; aviduct not dilated - A,ater sersu late 10

10. Typically black upper atrium not greatly enlarged; ligula
small; vas deferans usually less than 14+ times as long
as epiphallus A.ater

Normally red or reddish, foot-fringe crange or red; mantle
banded in the young, upper atrium bulky with largs bulb on
left side; ligula large; vas deferens over 1% t;mes length
of epiphallus _ A.rufus

Notes: 1) I am indebted to Dr.H.W.Walden of Eﬁteborg for
summazis;ng the differences between Arion fasciatus, gcircumscriptus
and gilvaticus. A.fasciatus could be mistaken for a pale

A.sybfuscus, but the genitalia are very different,

2) The largest Arions can only be satisfactorily -
determined by the distal genitalia, colour being an unreliable guide,
The two species A.ater and A.ryfus intergrade and should perhaps
be cgnsidered as sub-apec;ea. though extrems examples are dlstanct
enough,

Zonitacean
————————— 4
Mllaczdae - Lzmac;dae

Vestigial shell enclosed by mantle, in hinderx half of wh;ch is
breathing hole; no caudal mucus gland; foot-sole tripartite :
lengthwise; jaw smooth, with median downward projection,

MILAX

Madian strip of sole crossed by chevron-like grooves; atrial
stimulator (except M,budapestensis). Mainly in gardens. generally
distributed, more sparsely in Sceotland; M,gagates in wild places

in 9W; M,budapestensis aumetimas in wnods. M.nlgr;cans recorded
only from Bexhill, £.Sussex.
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1. Length c.70mm.; brown, minutely speckled with orange and black;
keal amd rim of breathing hole orange; sole uniformly pale;
akin very tough; keel not truncated behind, crinkled when the
animal is contracted; slime yellow; spermatheca long, conical,
bent towards right when containing a spermatophore; epiphallus
widest distally; stimulator short, rounded M.sowerbyi -

Smaller (E.SUmm.); colourlesas; spermatheca oval : 2

2. Sale dark, median strip black; dorsal surface dark grsy peppered
"with black; keel dull yellow; body extensible, not laterally
compressed, often curved sideways into a comma or C-shape at
rest; no stimulator; spermatheca oblong-oval with long

duct M.budapestensis

Snle unicolorous; keel dark, truncated behind; body
laterally compressed at rest; stimulator a flattened,
curved cone; spermathecs duct short 3

3. ' Black,qrey or draeb; sole pale; skin smooth; stimulator
smooth; epiphallus widest at proximal end, with lateral bulge;
penis with two dilatations at distal end Myqagates

Intensely black; adle dark: stimuliator with 4 rows of
papillae; epiphallus without proximal bulge; atrial glands

with tongue-like backward projection M-nigricané
BOETTGERILLA

Boettgerilla pallens is the only species of this genus found
in Britain, FfFirst recorded in 1972 in. the Lake District, now

known from several arxeas including Northern Irsland and the Channel
Islands. Length 30-60mm., breadth 3-5mm,; colaur typlcally bluishe=
grey; keel sharp, compressed laterally; mantle shield in the form of
a slightly rounded V at hind end; foot-sole narrow and pale; mucus
colourless; vas daeferens with characterlstlc spindle~shaped swelling.

DERDCERAS

Nn’epiphallus nor atrial glands;'ﬁenis subdivided into iwo
portions, the more distal of which contains a conical sarcobelum,
‘while the proximal bears an appendage or caecum.

.retlgulatum is our commonest and most ublqu1tous slug,
D.agreste is known from marshes in E.Norfolk and from high altitude
grassland in the north, becoming more common in Seotland. D,;caruanae
" is common in the south and west, elsewhere mainly in gardens.

D. laeve is common in wet placas.
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Key to Species of Dsroceras

1, Small (up to c.Zme.), very soft and slippery; unxfnrmly degp
. brown; slime watery; penis smnucua with a bifid caecum, often
abnrtlve {aphallic . I, laeve

Larger (25-35mme}; penis with a s;mple or branched appendage -2

2. Resemblxng D lagve in appearance; alxme clear. very actzve;
penis deeply cleft with two incurved diverticula between
which is an appendage with 4-6 slender crenulate . P
branches _ D.ca;uanae

51lime milky: penis not cleft or lnbed o : B 3

3. Pale flash-colnured unicolorous or mottled; penial appenddge
papillate, normally trifid but very varzable- ovotestis
near hind end of visceral mass D,retlculatum

Pale tawny, unicolorous; penial appendage small, simple;
ovotestis situated near middle of visceral mass D.agreste

Notes D.reticulatum and D, agreste were formarly confused
pwnder the name D,agreste.

LIMAX -

This genus includes the largest sbec;es of the family (up to-
200mm.); no epiphallus, atrial glands, stimulator nor penlal
appsndage (penial caegcum present in some species).

Diet wmainly fungij; L,%tenellus and . Lecinereoniger occur in old
_wuadland. the latter sometimes on rocks, and are widely distributed

but local (L.tenellus absent from Ireland); other species generally
distributed; L,f;avus, which is rare in N,S5cotland, mainly in :
domestic habxtats, L.pseudaflavus has recently been described from
wooded habitats in Ireland ; it has also been found in Br&at Brztain,
_ part:cularly in the Liverpnel areas Lemaximus and L,marqinatus are
frequent in woods, the latier alse on rocks and walls. No Limax

'is a pest in gardens.

Key to Species of Limax
1 Length 25-35mm.; uniformly clear yellow, head black; penis

short | | Letengllus
Length over 70mm, ' : ' . 2

2. - length 70-100mm,; dull oz -greenish yellow to olive, mottlsd,
- unbanded; tentacles blue or grey; long rectal caecum;
penis long - 3

Not yelleow or greenlsh yellaow; often banded3 no rectal
caecum : _ : 4
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3. Tentacles blue; usually dull to pale greenish yellow
Spermatheca duct joined to the oviduct; usually in '
or near human habitation - L,flavus

Tentacles grey; usually greenish yellow to olive with

more contrast between the ground colour and the greenish

mottling ; spermatheca duct inserted at the base of the penis,. _
usually in wild situations; common in Ireland L,pseudoflavus

4, tength £.75mm.; very smooth and gelatxnous; typically two
pairs af lateral bands; mantle bands lyre~shaped; penis very

short with a conical caecum L,marginatus

Length 100-200mm,.; penis long 5

5. Grey or brown with 2 or 3 pairs of lateral bands {often
interrupted or obscure); sole uniformly pale; penis long,
tapering distally L,maxlmua

The largest species; black, mid-~sple and conspicuous dnrsal
kesel white; tentacles speckled; dorsal tubercles coarse;

penis very long, of even diameter ~ Lscinergoniger

GREENMOLSE ALIENS

Limax valentianus: length 60mm.; resembles L.marginatus but is
yellowish and paler, the bands nearer the middle line; penial caecum
- eylindrical {mot conical); radula like that of Deroceras and very
~different from that of L,marginatus. :

Lsnyctelius: similar to L.valentianus in appearance and radula,
but resembles L.flavus in the long rectal caecum and long penis -
wlthout a cascum,

COLLECTING SLUGS

Slugs are active at night in mild, damp weather, when they. can be
tollected by torchlight. Buring daylight they lurk amongst leaf litter,
under bark, in holes and crevices, and beneath any object lying on the
surface of the ground, such as clods, turves,logs, boards, stones,
tiles, pots, seed boxes and garden rubbish, or underground. In woods
they tend to congregate, sgpecially in autumn, on or nsar toadstoels.
Slug traps can be set by laying planks, card-bdard or folded news-
paper on the soil where slugs abound. A mixture of metaldehyde (the
toxic ingredient of proprietary slug pellets) and bran or oatmeal is
an irresistible though lethal bail. Some kinds of slug can be found
at all times of the year, while others reach maturity at a definite
seasont autumn on the whole is the most favourable period for slugging.
Some species can only be identified with confidence when the genitalia
are fully developed: if only young individuals are to be found, they
can be brought home and reared to maturity - provided they nezther
escape nor die.,
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PRESERVING SLUGS

5lugs intended for preservatlon or dissection shauld be _drowned
in water for about 24 hours, then placed in 30% alcohol (industrial
methylated spirit) for a further day, For permanant preservation they
- are then transferred to 50% and finally 70% alcochol, to which a;little
glycerol may be added. O0Other preservatives which haue bren recommended
~are 10% zinc chloride solution, and 1% paopylene phenoxetol in . 10%
glycernl; formalin is not advised. Labels should be written 1n Indian
ink or manderin black and placed inside the specimen tubes. pres,
plugged with cottonwonl and placed mouth downwards, can be stored in
stoppered or screw-top jars filled with preservative, The internal
shell can be extracted by slitting open the mantle and preserved dry
in a specimen tube; if the rest of the siug is not wanted, 1t can be
killed by beiling water or any crude method,

For disgection, the body cavity is opened up by a medlan or
lateral incision through the intagumant. If it is desired ta examine
the anterior genitalia only, the alimentary canal with its associated
glands can be removed by severing the oesophagus and rectum. Papers
for Students No., B applies equally to slugs, with appropriate
modifications, Instructions for preparing the radula axe given in
Pagers foxr Students Na. 53 the jaw can be mounted unstained.
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iy .fed-taceé{a haliotidea r\ :
Genital Systen {1\

penial retractor muscle~: -

2, A hortensia agg

-albumen gland

. : sneamatheca-
—fe-geminal vesicle

4 A fasciatus

------- - -hermaphrodite duct 20eAMALAE ST~ = e mm
| 45 Aceubfuscua
Anion: distal genitulia




Limax valentianue

12-7%: Spermatheca. 12 M sowerby

13 M gagates; 14 M bulapestensi

15-17: Stimulaton. 15 M dowerbyi

6 M gagates; 77 M nignicans.

18-20: Distal genitalia.

21,22: Penis (fig. 17 & 20 after
Quick/

*indicates front (distal) end



