Phylogenetic relationships and distribution of the enigmatic
semislug Aillya (Gastropoda: Aillyidae)

Alllya is an enigmatic African semislug, which was originally classified info the American Am
separate family for this group and placed it together with the Succineidae and Athoraco
subdivided the Heterurethra even info three separate orders and infroduced the name All
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Infroduction

supposed that Alllya is most closely related to some limacoid groups, i.e. Helicarionidae or Urocyclidae.

ohibuliminae (Orthalicoidea) by Odhner. Later, Baker established @
ohoridae In the suborder Heterurethra. Minichev & Slavoshevskaja
vida for the Alllyidae. In contrast, Pilsbry, Solem, Tillier and van Mol

We investigated the phylogenetic relationships of Aillya based on ITS2 and partial 5.85 and 28S rDNA sequences. Furthermore, we examined the morphology of type
specimens and newly collected material to clarify the taxonomy and distribution.

0.99 Melampus lhuteus
Oﬁ_li Atopos australis
1.00 Laemodonta sp.

| | Laevicaulis alte

Carychium tridentatum

099 T Aillya
: Ferussacia follicula >
1.00 1.00 —— Pyrgina umbilicata (@)
L— Thyrophorella thomensis -5
0.99 [ Subulina striatella Q)
iy Bocageia sp. —r
Xerocerastus sp. S
Coeliaxis blandi O
0883 — 0.75 —— Rumina decollata ~.
|| : L— Zootecus insularis O
1 o0 Achatina fulica )
Limicolaria sp. Q)

0.88 Afopocochlis exarata
0.99 [ Sinoennea ridleyi
Diaphera sp.
0.98 m|_— Huttonella bicolor
Gulella caryatis
1.00 0.70 Streptostele sp.
|_| Indoartemon sp.

Gonospira sp.
Gibbulinella dewinteri
[ Marconia sp.
1.00) AL"LE’seudogonaxis sp.
Gonaxis quadrilateralis

100 Athoracophorus bitentaculatus|
1.00 | Succinea striata
|

Succinea putris

Ofoconcha dimidata
0.99 Chondrina avenacea
Solatopupa similis

[ Elasmias luakahaense
Partulina proxima
Partula suturalis
Lauria cylindracea
Cochlicopa lubrica
Pene sidonensis

| x Gastrocopta armifera
Orcula austriaca
Cerastus schweinfurthii

Vertigo antivergo

— 0.97

0.95

0.72 0.58 [0.59

Testacella scutuium
] ozor Arion ater
Philomycus carolinianus

Corilla adamsi

Euplecta gardeneri
065 0.51 Milax budapestensis
. _| I Vitrina pellucida
Oxychilus cellarius
0.52 I Asperitas inquinata
Euconulus fulvus
Harmogenanina argentea
Elisolimax flavescens
'wl— Sheldonia phaedima
Rhysoftina hepatzion
0.99 Clausilia bidentata
Cochlodina laminata
0-57: Stereophaedusa japonica
Megalobulimus oblongus
.f-—— Dorcasia alexandri
Caryodes dufresnii
0.58| 595 Chiamydephorus burnupi
1.00 |: Rhytida stephenensis
Schizoglossa sp.
Cerion incanum
Gaeolis nigrolineata
Bulimulus sporadicus
100 Prestonella bowkeri
L Bothriembryon indutus
0.54 Placostylus eddystonensis
&|_— Discus rotundatus
Anguispira alternala
0.44 m Euglandina rosea
Haplotrema vancouverense
077 0.91 [ Sagda sp.
Zachrysia auricoma
Cepolis streatori
Cernuella virgata
Trochulus hispidus
1.00 I: Vespericola columbiana
: Mesodon thyroides
Bradybaena similaris
Monadenia fidelis

Arianta arbustorum
Helix pomatia

0.95

0.5

0.92

0.70

0.77)

0.1

Fig. 1. Maximum likelihood tree based on ITS2 and partial 5.8S
and 28S rDNA sequences of Aillya and a selection of
representatives of all major stylommatophoran groups.

Bootstrap values are indicated at the branches.

Fig. 2. Micractaeon koptawelilensis (Germain). A. Shell,
Uganda: Echuya Central Forest Reserve, Kanaba (ZMH
53073). B, Shell microsculpture, Zaire (van Bruggen & de
Winter 1995).Scale bar=0.5mmfor A,and 0.1 mm for B.
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Fig. 6. Distribution of Aillya species.

Phylogenetic relationships

Molecular phylogenetic analyses (Fig. 1) of Alllya and a
selection of representatives of all major stylommatophoran
groups based on [1S2 and parfial 5.8 and 28S rDNA
sequences disproved previous hypotheses that Aillya is
related to orthalicoid, limacoid or heterurethran groups.
Instead, our analysis showed that Alllyidae cluster within the
Achatinoidea and forms a well-supported clade with
Ferussaciidae. This clade s the sister group of fthe
paraphyletic Subulinidae, iIn which Thyrophorellidae and
Achatinidae are nested. Alllyidae and Ferussaciidae share
a tfransversally oriented kidney, whereas the kidney of other
Achatinoidea is longitudinally oriented as in most
Stylommatophora. Moreover, both groups possess an anal
gland or a glandular anal pouch, which is missing in other
Achatinoidea and most other Stylommatophora. These
congruities had already been noted by Odhner. However,
he did not realize that Alllyidae and Ferussaciidae might
actually form a clade. The molecular phylogeny presentec

here indicates that the menfioned morphologica
character states are actually synapomorphies of these
families. An anal gland and a fransversely oriented kidney
are also known from Micractaeon, which was grouped with
Ferussaciidae by Verdcourt and van Bruggen & de Winter,
whereas Schileyko established a monotypic family for this

taxon. Unfortunately, no molecular data are yet available
for this group. Micractaeon (Fig. 2) and Alllya (Fig. 3) share @
shell microsculpture consisting of dents in dense spiral rows.
We assume that this is a synapomorphy of these taxa and
that Micractaeonidae is the sister group of Alllyidae. Further
Investigations are necessary to clarity the relationships of the
Alllyidae-Micractaeonidae clade to other taxa currently
placed within Ferussaciidae.

Distribution

So ftar, Alllya species were only known from western Africa,
namely Cameroon, Nigeria and Bioko Island (Fig. 6-7). We
report an Alllya species from East Africa (Uganda) for the first
time (Fig. 7).
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Taxonomy

A comparison of the available material
Indicates that there are at least five Alllya
species that differ in the shell (Fig. 3), the
extension of the mantle lobes (Fig. 4) and the

genitalia (Fig. 5).
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Fig. 3. Alllya species, shells. A-B, Aillya sp. nov., Equatorial
Guineq, Bioko: Moka-Riaba (ZMH). C-D, Aillya totipunctata
Connolly, Bioko: Moka (ZMH). E-F, Aillya sp. (nhov.2), Uganda:
Budongo Cenftral Forest Reserve, between Karongo and
Busingiro (ZMH 52422).Scale bar=0.5mmfor A, C, Eand 0.25
mmforB, D, F.

Fig. 4. Aillya species, habitus. A, Alllya catena (Spence),
Cameroon: Bibundi (syntype of Aillya camerunensis
Odhner). B, Alllya sp. nov., Equatorial Guineq, Bioko: Moka-
Riaba (ZMH). C, Aillya sp. (nov.?), Uganda:. Budongo
Ceniral Forest Reserve, between Karongo and Busingiro
(ZMH 52422).Scale bar=1.0mm.

Equator | @ Aillya totipunctata
% Aillya sp. nov. (?)

Fig. 5. Alllya species, genitalia. A, Aillya catena (Spence),
Cameroon: Bibundi (syntype of Aillya camerunensis
Odhner). B, Alllya totipunctata Connolly, Bioko: Mongola
(MNCN 15.05/53825). C, Alllya sp. nov., Equatorial Guineq,
Bioko: Moka-Riaba (ZMH). D, Aillya sp. (nov.2), Uganda:
Mabira Central Forest Reserve, Najembe (ZMH 53196).Scale
bar= 1.0mmfor A, Band 0.5 mmforC, D.

Fig. 7. Distribution of Aillya species.
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