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ABSTRACT. Albinaria is a pulmonate genus distributed around the north-eastern coasts of the Mediterranean,
exhibiting a high degree of morphological and molecular differentiation, especially in southern Greece and in
the external insular Hellenic arc. As a consequence, traditional taxonomists have named more than 200 taxa
(species and subspecies). Three major revisions indicate the complexity of this taxon and several authors have
questioned the validity of its current taxonomy.

Recently, the use of both molecular and morphological phylogenetic approaches, on similar taxa sets, showed
contradictory results. In cases where the palacogeographic history of the area occupied by the studied taxa was
unambiguous and the terminal taxa studied were relatively few, morphological and molecular results almost
coincided. However, in cases where landscape modifications were drastic and unstable, and the number of ter-
minal taxa was high, these approaches came to conflicting conclusions. The above situation indicates the
methodological limitations of each approach and implies that evolutionary processes within A/binaria do not
follow a stable and uniform (spatial and temporal) pattern.

In the present contribution the above mentioned contradictory results and methodological shortcomings are
discussed, and a re-evaluation of characters and is proposed. I suggest that interpretation of results must be
phylogenetically consistent and only monophyletic taxa should be accepted. Additionally, rate-dependent clus-
tering or rooting methods which resulted in the more unresolved, unstable and unjustified inter- and intra-spe-
cific relations should be avoided. Unresolved, unstable and conflicting inter- and intra- specific topologies
implied that certain characters must be re-evaluated or avoided in phylogenetic analyses for Albinaria. Such
characters are: morphometrics, genitalia, certain highly homoplasious shell characters or allozyme loci, and
non-conservative or ambiguously aligned genes
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INTRODUCTION

Albinaria is a pulmonate genus distributed around the
north-eastern coasts of the Mediterranean (Fig. 1),
exhibiting a high degree of morphological and molecular
differentiation, especially in southern Greece and in the
external insular Hellenic arc. As a consequence, tradi-
tional taxonomists have named more than 200 taxa
(species and subspecies). Several major revisions indicate
the complexity of this taxon (BOETTGER, 1878; WAGNER,
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Fig. 1. — The distribution of the genus A/binaria (shaded area).



94 Sinos Giokas

1923, 1924 ; NORDSIECK, 1977, 1999) and several authors
questioned the validity of its taxonomy (MYLONAS et al.,
1987; MvyLoNAs, 1992; Giokas, 1996; DouRrIs et al.,
1998a). Beside mere taxonomic tasks, the study of
Albinaria differentiation can be very informative about
evolutionary processes because of the high species num-
ber that does not appear to be associated with a commen-
surate amount of ecological differentiation (GITTENBERGER,
1991), and of the complex palacogeographic and climatic
history of the Hellenic region (ANDEL & SHACKLETON,
1982; ANGELIER et al, 1982; BONNEAU, 1984; PAEPE,
1986; BERTOLDI et al.,, 1989; ANASTASAKIS &
DERMITZAKIS, 1990 ; DERMITZAKIS, 1990).

Until 1980 the taxonomy of Albinaria was based on
shell and lamellae morphology through the viewpoint of
traditional taxonomy. However, more recently new
approaches were followed using 1) new characters, such
as: a) qualitative and quantitative morphological charac-
ters, b) allozymes, ¢) mtDNA, d) rRNA, and 2) modern
analytical methods, such as: a) phenetics and b) cladistics
(see Table 1). Now, there is fair account of information
available, as several studied cases regarding phylogenetic
relations in Albinaria have been published. However,
almost no approach used all Albinaria species; usually
they are restricted to the study of taxa within certain geo-
graphical regions of Greece.

The use of both molecular and morphological phyloge-
netic approaches on similar taxa sets led to contradictory
results. Nevertheless, all of these approaches have certain
merits and drawbacks. This situation is indicative of the
methodological limitations of each approach. As HILLIS
(1987) states “congruence between studies is strong evi-
dence that the underlying historical pattern has been dis-
covered, while conflict may indicate theoretical or
procedural problems in one or both analyses, or it may
indicate that additional data are needed to resolve the phy-
logenetic relationships in question”.

The present study attempts to investigate a series of
questions concerning the genus Albinaria that can be
summarised as follows: a) which are the proposed phylo-
genetic relations between Albinaria species or mono-
phyletic groups? b) are the results of phylogenetic
analyses congruent with current taxonomy of the genus?
¢) which taxa appear to be paraphyletic or polyphyletic?
d) how much effective is each approach in revealing
robust phylogenetic relations? ¢) in what extent are the
different approaches congruent?, and f) which are the evo-
lutionary processes within Albinaria; is there a unique
model of differentiation?

Therefore, in this study, these contradictory results
and their shortcomings are presented, and the proposed
evolutionary scenarios are discussed. An effective com-
parison of the various approaches concerning phyloge-
netic relations in Albinaria should inevitably take into
consideration the fact that they dealt with sub-sets of
Albinaria taxa, usually in the same biogeographical set-
ting. Consequently, in order to compare the results of
different studies these were divided into four categories
corresponding to the following geographical regions of
Greece: 1) Ionian islands, 2) Greek mainland, 3)
Aegean region, 4) Crete. Finally, a last category, that is
the whole of Greece, was added,. For each approach the
following data were recorded (Table 1): a) character
type, b) analysis methods, ¢) number of species/popula-
tions studied.

The following criteria were applied for evaluating the
effectiveness of each approach: a) representative sample
of taxa and populations, b) statistically significant sample
of specimens studied, c) stability of topologies, d) degree
of homoplasy, e) concordance with geography and
palaecogeography, and f) consistency of methodology.
Finally, the results of these studies were collated and com-
pared according to their corroboration in the correspon-
ding phylogenetic hypotheses.

TABLE 1

Presentation of studies on A/binaria phylogeny with data on: a) character type, b) analysis methods, ¢) number species/populations

studied, for each study.

Character type

Analysis methods No of Species /

populations studied

A. Ionian islands

Kemperman, 1992
Kemperman et al., 1992
Kemperman & Degenaars,
1992

* genitalia
* radula
* allozymes

Kemperman & Gittenberger,
1992
Giokas, 1996

* shell qualitative-quantitative
characters
* shell qualitative characters

*UPGMA & DAF 4/12
* UPGMA & DAF 4/13
* UPGMA 81745

(3 Albinaria & 1 Isabellaria
species from eloponnisos &

Crete)
* UPGMA & DAF 4/12
* parsimony analysis 24/36

(5/8 lonian taxa & the rest
from mainland)
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Character type

Analysis methods

No of Species /
populations studied

B. Greek mainland

Schilthuizen et al., 1995

Giokas, 1996

Douris et al., 1998b

« rRNA (ITS1)

« shell qualitative characters

« mtDNA (IrRNA)
« shell qualitative characters

* parsimony analysi

* parsimony analysis

* neighbor-joining
* parsimony analysis

5/-

(3 Albinaria & 1 Isabellaria
species)

24 /36

(1 Sericata & 3 Isabellaria
species)

10/-

(1 Clausilia, 1 Sericata, 1
ldyla & 3 Isabellaria species)

C. Aegean region

Douris et al. 1995

Giokas, 1996

Douris, 1997

Douris, 1997

e mtDNA (rest. site)
« shell qualitative characters

« shell qualitative characters

* mtDNA (COII)

« mtDNA (IrRNA)

* parsimony analysis

* parsimony analysis

* UPGMA

* neighbor-joining

* parsimony analysis
« UPGMA

* neighbor-joining

* parsimony analysis

3/10

(1 mainland species: A.
grisea)

12 /31

(outgroup: Sericata sericata)
7/22

(3 mainland populations of:
A. grisea & A.voithii)

10/ 54

(12 mainland populations of:
A.grisea, butoti, discolor,
puella, voithii & Isabellaria

D. Crete

Schilthuizen & Gittenberger,
1996

Giokas, 1996

Douris et al., 1998a

« allozymes

« shell qualitative characters

« mtDNA (IrRNA)

« UPGMA
* parsimony analysis

* parsimony analysis

* neighbor-joining
* parsimony analysis

13/38

(3 non-Cretan Albinaria & 1
Isabellaria species)

31/67

(outgroup: Sericata sericata)
18/27

(1 non-Cretan Albinaria & 1
Isabellaria species)

E. Greece

Ayoutanti et al., 1993
Ayoutanti, 1994
Giokas, 1996

Douris, 1997

Douris et al., 1998a

« allozymes
« allozymes
« shell qualitative characters

* mtDNA (IrRNA)

« mtDNA (IrRNA)

* neighbor-joining
« UPGMA
* parsimony analysis

* UPGMA

* neighbor-joining

* parsimony analysis
* neighbor-joining

* parsimony analysis

15/31

15/31

68 /-

(outgroup: Sericata sericata)
271/39

(outgroup: Isabellaria saxi-
cola)

23 /-

(outgroup: Isabellaria saxi-
cola)

COMPARATIVE PRESENTATION
OF RESULTS AND DISCUSSION

Ionian islands

radulae, allozymes, shell qualitative and quantitative char-
acters (Table 1A). A series of important outcomes were

revealed.

KEMPERMAN’s (1992) results questioned the taxonomic

The study of KEMPERMAN (1992) on two lonian islands
(Kephallinia and Ithaki) was the first attempt to investi-
gate phylogenetic relations of Albinaria taxa (A. senilis,
A. adrianae, A. contaminata and A. jonica) in this region.
Kemperman studied several types of characters; genitalia,

importance of genitalia characters, as different groupings
resulted according to the date of specimen collection
(autumn, spring) and the method of analysis. Additionally,
the distinction of nominal species was ambiguous (for exam-
ple A. senilis and A. adrianae appeared to be polyphyletic).



96 Sinos Giokas

KEMPERMAN et al. (1992) found strong indications for
parallel evolution of radulae characters, and of correlation
of teeth size with substrate. Therefore, radulae characters
did not result to unambiguous nominal species distinction,
as groupings of subspecies corresponded only partly with
current taxonomy (only A. contaminata subspecies con-
stituted a monophyletic group).

KEMPERMAN & DEGENAARS (1992) working with
allozymes proposed the monophyly of the Albinaria
species from lonian islands, in respect to Albinaria
species from Crete and Peloponnisos. Additionally, they
found low genetic distances between Albinaria species
from Ionian islands, as well as evidence for introgressive
hybridisation. However, ambiguous species distinction
resulted again, as only subspecies of 4. contaminata con-
stituted a monophyletic group.

KEMPERMAN & GITTENBERGER (1992) adopted the view
that morphological characters represent two kind of com-
ponents, viz., size and shape (HUMPREYS et al., 1981;
PoveL, 1987). Size can be regarded as single scale factor
and shape is composed of diverse factors. Their UPGMA
analysis of dissimilarity matrices on size and shape com-
ponents of morphometric characters resulted in different
dendrograms according to “size” and “shape” differences.

Therefore, there were several drawbacks concerning
the efficiency of these studies to reveal phylogenetic rela-
tions in Albinaria, as genitalia, radulae, allozymes and
morphometry led to different groupings of the studied
Albinaria taxa. However, it is surprising that when
KEMPERMAN & GITTENBERGER (1992) combined (Dissimi-
larity matrix of All Factors-DAF) some sets of all the
above characters types (genitalia, radulae, shell, and
genetic distances), an unexpected distinction of nominal
Albinaria taxa, concordant with current taxonomy, was
obtained. Nevertheless, the use of rate-dependent cluster-
ing methods (UPGMA, DAF), puts into question the
validity of the latter result.

Giokas (1996) studied all Albinaria nominal species
from Ionian islands analysing shell qualitative characters
via parsimony analysis. The results of this study con-
firmed the monophyly of each Ionian Albinaria species.
Additionally, the revealed inter-specific relations did not
support either NORDSIECK (1977, 1999) or KEMPERMAN &
GITTENBERGER (1992), besides the fact that 4. contami-
nata was found to be the more distant relative within
Ionian Albinaria taxa. However, intra-specific topologies
were rather unstable, as relatively high homoplasy was
observed.

Greek mainland

There are few approaches concerning exclusively
Albinaria taxa from the Greek mainland. Usually, with the
exception of GIOKAS (1996), these studies used only a
small portion of nominal Albinaria species. Additionally,
they included certain Isabellaria taxa and populations, in

an effort to investigate the questionable monophyly of the
genus Isabellaria (GITTENBERGER, 1994).

All studies resulted to the same major conclusion, that
Isabellaria is a polyphyletic genus. Certain supposedly
Isabellaria species from Peloponnisos are placed within
Albinaria, e.g. I. haessleini (SCHILTHUIZEN et al., 1995;
Giokas, 1996; Douris et al., 1998b), 1. butoti and I
campylauchen (GIOKAS, 1996; Douris et al., 1998b).
There is a partial concordance between morphological
and molecular results. In Douris et al. (1998b), the exclu-
sion of certain morphological characters associated with
the GCA clausilium (an homoplastic complex of lamelae
(ScHILTHUIZEN et al., 1995 ; Dourlis et al., 1998b) from the
analysis led to almost identical morphological and molec-
ular topologies.

In some cases, however, inter- and intra-specific rela-
tions were unstable (GIOKAS, 1996; DOURIS et al., 1998b)
or unresolved (GIOKAS, 1996), probably due to the homo-
plasy of several studied characters. This is a problem
resulting from all character sets, but in the case of mtDNA
and rRNA, because of the small number of taxa studied
and their distant relationships, did not result to consider-
able drawbacks, as for example in GIOKAS (1996), where
a relatively large number of populations and species of
Albinaria was studied. However, GIOKAS (1996) suc-
ceeded to identify certain monophyletic A/binaria groups
in this region, usually congruent with nominal taxa.
Additionally, Albinaria taxa from Kythira and Antikythira
(4. cytherae, A. grayana, A. compressa) constituted a
monophyletic group which is a sister group to certain
south-east Peloponnisian Albinaria taxa (4. discolor, A.
voithii, A. haessleini).

Finally, according to Giokas (1996) differentiation of
the genus Albinaria in this region could be biogeographi-
cally explicable in terms of a vicarianistic model partly
consistent with the palacogeography of this region
(ANDEL & SHACKLETON, 1982), as there is a clear separa-
tion of Albinaria taxa from west Greece, as well as those
from KYTHIRA-ANTIKYHIRA island group, and certain taxa
from the formerly temporally isolated south Argolis (4.
mixta, A. profuga) constitute a monophyletic group.
Nevertheless, this pattern is modified by probable sec-
ondary dispersal phenomena. Consequently, it is obvious
that more research is needed in order to resolve phyloge-
netic relations, especially between Albinaria taxa from
Peloponnisos.

Aegean region

Several approaches (see Table 1 and below) have been
attempted to investigate phylogenetic relations between
Albinaria taxa distributed in this region. However, they
usually use a small number of the nominal taxa of this
area, probably with the exception of GIOKAS (1996).

The monophyly of certain nominal taxa (4. discolor, A.
turrita, A. puella) is confirmed. However, there are some
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notable exceptions where current taxonomy is disputed.
Namely, in all analyses (AYOUTANTI et al., 1993 ; GIOKAS,
1996; Douris, 1997) two nominal species, A. coerulea
and A. brevicollis, appear to be polyphyletic. However,
when their populations were considered together they
constitute a definite monophyletic group and conse-
quently these two species are lumped. Another case of
lumping concerns A. unicolor and A. olivieri (GIOKAS,
1996) two taxa distributed on the Karpathos-Kasos island
group.

Douris et al., (1995) estimated a nucleotide divergence
rate of about 5%/myr. Additionally, Douris, (1997),
according to mtDNA results, supports that intra-specific
differentiation is lower within island than mainland
Albinaria species and that there is a strong indication for
star phylogeny.

However, certain inter-and intra- specific relations are
often unstable. There is no general agreement concerning
inter- and intra-group topologies. In mtDNA analyses dif-
ferent topologies arise depending on the gene studied
(COIl or IrRNA), or on the methods of analysis
(UPGMA, neighbor-joining, parsimony). Especially, phe-
netic methods resulted to unexpected, or biogeographi-
cally unjustified groupings (e.g. topology of A. puella, A.
lerosiensis and A. voithii). Topologies resulting from dif-
ferent data sets (shell characters and mtDNA) conform
only if the studied taxa and populations are few, as in
Doursis et al., (1995). Probably, instabilities are due to the
insufficient number of specimens studied resulting to
unknown intra-population variation. Additionally, it
seems that when more than few populations are studied,
the stability of the topologies is affected by the conserva-
tive nature of the studied genes, e.g. the less conservative
COII yields more unstable topologies than the IrRNA. In
that way the limitations of each approach are indicated.

The more coherent topology, in terms of its agreement
with the palacogeography of this area, comes from the
parsimony analysis of shell qualitative characters
(GIoKAS, 1996), besides the relatively high homoplasy
observed. This topology definitely supports a vicarianistic
model of differentiation of Albinaria in this region con-
sistent with the sequence of the palacogeographic events
of this region (ANGELIER et al, 1982; ANASTASAKIS &
DERMITZAKIS, 1990 ; NOOMEN et al, 1996 ; REILINGER et al,
1997). There is a clear distinction of the monophyletic
group of north-eastern Aegean taxa (4. cristatella,
A.puella, A. mitylena), followed by the separation of one
mainland species (4. discolor). Finally, there is a separa-
tion of southern and eastern Aegean Albinaria taxa (4.
munda, A. coerulea, A. turrita, A. olivieri, A. unicolor).
Within the latter there is a distinction between east and
west distributed species.

Crete

Results from approaches concerning Cretan A/binaria
taxa, have the most problematic interpretations, are the

more diverse, and generally reveal strong incongruence.
The monophyly of Cretan taxa is either disputed
(AvyoutanTi et al., 1987; Douris et al., 1998a) or
favoured (SCHILTHUIZEN & GITTENBERGER, 1996). Para-
phyletic or polyphyletic nominal species are common
place, and all researchers agree that the current taxonomy
does not reflect phylogeny accurately.

More specifically, SCHILTHUIZEN & GITTENBERGER
(1996), working with allozymes, support the monophyly
of Cretan taxa using parsimony analysis (using one
Isabellaria species and 3 mainland Albinaria species as
outgroup). Additionally, they confirm the monophyly of
certain nominal species (4. spratti, A. idaea). However, in
their UPGMA analysis, the outgroup mainland taxon A.
scopulosa clusters within Cretan species. Moreover, the
two kinds of analysis differ in the revealed inter- and
intra-group topologies. Probably, this suggests that
UPGMA suffers from its assumptions that evolution rates
are homogenous. However, between islands and the main-
land, there good reasons for rates being different. In spite
of the fact that certain nominal species proved to be poly-
phyletic (A. cretensis, A. hippolyti), or paraphyletic (4.
corrugata, which contains A. moreletiana), SCHILTHUIZEN
& GITTENBERGER (1996) support the view that especially
the latter does not consist a major taxonomic problem (as
hard cladistic theory supports), and they claim that para-
phyletic species can be considered as natural phenomena.
These authors justify their opinion by proposing that iso-
lated populations, resulting from the accidental coloniza-
tion of single patches of suitable habitat, or being relicts
of former, larger areas of distribution, may be regarded as
genetically cut off from others. Such isolates, due to suf-
ficient natural selection, genetic drift and/or founder
effect, may move away from their original, balanced phe-
notype, and evolve into new species. Nevertheless, this
argument, as the above authors admit, is weakened by the
fact that the sample of 4. corrugata to which A. morele-
tiana appears most closely related, originates from a dis-
tant part of A. corrugata range. However, these authors
dispute the current taxonomy in the case of the poly-
phyletic 4. cretensis.

Douris at al. (1998a), studying about half of the Cretan
nominal species, support the non-monophyly of Cretan
Albinaria species, as certain non-Cretan species from the
Aegean region (4. lerosiensis, A. coerulea, A. turrita) or
the Greek mainland (4. discolor, A. grisea, A. butoti) are
placed within species from Crete. However, the revealed
inter-group topologies have a low bootstrap support, and
intra-group topologies arising from parsimony and neigh-
bor-joining analysis differ in certain cases. DOURIS et al.
(1998a) provide a biogeographic explanation for phyloge-
netic relations within Cretan taxa, supporting that there is
a macro-geographical pattern of distribution of clusters
along an east-west axis of the island. However, they either
avoid to explain in biogeographic and palaeogeographic
terms certain problematic topologies e.g. the position of
mainland (4. discolor, A. grisea and A. butoti) and
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Aegean taxa (4. coerulea, A. turrita) within Cretan taxa,
or when they do, as their estimation of 1-1.2% differenti-
ation rate per myr, they base their arguments (in the case
of A. lerosiensis) on dubious palaegeographic data (see
DERMITZAKIS, 1987 ; ANASTASAKIS & DERMITZAKIS, 1990 ;
WESTEWAY, 1994), such as former connections of
Dodekanissa with Crete. Finally, these authors identify
certain monophyletic (4. hippolyti, A. spratti, A. corru-
gata, A. torticollis) and paraphyletic (4. praeclara, A.
eburnea) nominal species.

AYOUTANTI et al. (1993), working on allozymes, pro-
vide intermediate results concerning the monophyly of
Cretan Albinaria taxa. In their mid-point rooted neighbor-
joining tree, A. lerosiensis is also placed within Cretan
taxa, while A. grisea, A. discolor, A. coerulea and A. tur-
rita are not.

GI0KAS (1996), determined certain monophyletic (A4.
hippolyti, A. corrugata, A. eburnea, A. sublamelosa, A.
violacea, A. manselli, A.torticollis), paraphyletic (4. teres)
and polyphyletic (4. cretensis, A. idaea) nominal
Albinaria species, questioning, in several cases, the cur-
rent taxonomy and the monophyly of Cretan taxa.
However, the highest levels of homoplasy and many unre-
solved (hard or soft polytomies) and unstable topologies
were observed in Cretan taxa. Probably, this was due to
the large number of populations studied, or it may reflect
more complex evolutionary phenomena. GIOKAS (1996)
provided a partial geographic (East-West axis distinction
of Albinaria groups in Crete), and palaegeographic inter-
pretation (proposal for relict species). However, in central
Crete, where accurate palaegeographic data are poor, and
ecological and landscape alterations are frequent and
drastic, it seems that secondary dispersal phenomena can
modify unpredictably this evolutionary scenario, resulting
to “noisy” information.

Greece

Analogous extreme discordance is apparent among
analyses containing taxa from all over Greece. The neigh-
bor-joining results of AYOUTANTI et al. (1993) suggest the
distinction of mainland, island and Cretan species, with
the exception of the insular species A. lerosiensis (Kos
island) and 4. cytherae (Antikythira island) that are clus-
tered together with Cretan species. UPGMA results of
AYOUTNANTI (1994) showed more complex groupings.
Results of Douris (1997) support the non-monophyly of
taxa distributed to adjacent regions and even though
groupings from prior analyses are retained, high instabil-
ity arises (low bootstrap values), and different analysis
methods (UPGMA, neighbor-joining, parsimony) pro-
duce different inter- and intra-group topologies. DOURIS
(1997) explains the low bootstrap values near the roots of
the dendrograms by suggesting that at the first stages of
the Albinaria evolution, differentiation was rapid (star
phylogeny), and he does not discuss the option of method-
ological shortcomings. On the contrary, GIOKAS (1996)

disputes the validity even of his own results, and suggests
that in front of extreme unstable topologies phylogenetic
interpretations are doubtful.

CONCLUSIONS

Both morphological and molecular systematic
approaches have certain advantages for phylogenetic
reconstruction. Thereby, studies that combine them can
increase information content and utility. However, it is
important to choose analysis methods that are as possible
assumption-free and responsive to combination of data
sets. This requires rate-independent methods of tree con-
struction and rooting, as well as use of character-state data
rather than distance summaries whenever possible
(HiLLis, 1987). Such combinations of molecular and mor-
phological studies could provide a comprehensive view of
biotic evolution.

Nevertheless, all of these approaches on Albinaria phy-
logeny appear to have certain merits and drawbacks. The
use of both molecular and morphological approaches on
similar taxa sets showed contradictory results. The above
situation is indicative of the methodological limitations of
each approach and implies that evolutionary processes
within Albinaria do not follow a stable and uniform (spa-
tial and temporal) pattern. In cases where the palacogeo-
graphic history of the area occupied by the studied taxa
was unambiguous and the terminal taxa studied were rel-
atively few, morphological and molecular results coin-
cided. However, in cases where landscape modifications
were drastic and unstable, and the number of terminal taxa
was high, these approaches came to conflicting conclu-
sions.

More specifically I suggest that: (1) Phylogenetic rela-
tions within mainland and lonian A/binaria taxa are partly
congruent with the palaeogeography of this area.
Dispersal, or secondary contact phenomena have a useful
supplemental explanatory role. Phylogenetic analyses
result in conflicting results. However the validity of
UPGMA results should be treated with caution. (2) The
monophyly of most nominal species in the Aegean region,
and the partial concordance (in most analyses) of their
phylogenetic relations with area’s geography and palaco-
geography, favours the hypothesis of a vicarianistic dif-
ferentiation as the most probable evolutionary scenario
for Aegean Albinaria taxa. (3) Different analyses resulted
in significantly different topologies concerning Cretan
Albinaria taxa. Questionable and unstable inter- and intra-
group polyphyletic or paraphyletic topologies among
Cretan Albinaria taxa imply complex evolutionary
processes, resulting partly from vicarianistic phenomena,
followed by secondary contact and introgression, as well
as by species or populations range expansion and contrac-
tion. (4) Isabellaria is a polyphyletic genus, as in all
analyses several former Isabellaria taxa are grouped
within certain Albinaria species.
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However, an overall resolution of the phylogenetic rela-
tions within Albinaria has not been achieved yet due to:
1) high homoplasy in certain cases, 2) certain morphologi-
cal character incompatibility, 3) uncertainty in homologiz-
ing allozyme variants, 4) insufficient calibration and
drawbacks of molecular techniques, 5) limitations of com-
puting algorithms, 6) fragmented palacogeographic and
palaeoecological information.

Moreover, I support that interpretation of the results
must be phylogenetically consistent. Consequently, lump-
ing of Albinaria species forming robust monophyletic
groups, and splitting polyphyletic nominal species should
be favoured. As far as it concerns paraphyletic “species”
several authors suggest that paraphyletic “species” may
be a general phenomenon in nature (HAFNER et al, 1987;
DE QUEIROZ & DONOGHUE, 1988; SCHILTHUIZEN &
GITTENBERGER, 1996). However, I do not agree with the
viewpoint of SCHILTHUIZEN & GITTENBERGER, (1996) that
paraphyletic species are not evidence for incorrect taxon-
omy. Nominal species must not be accepted a priori.
Robust parsimony analyses can identify paraphyletic
“species”. That means that formerly named species found
to be placed within other species should not retain their
former species status because in cladistic terms a species
must be monophyletic.

Finally, rate-dependent clustering or rooting methods
result in the more unresolved, unstable and unjustified
inter- and intra-specific relations and should be avoided in
phylogenetic analyses. Unresolved, unstable and conflict-
ing inter- and intra- specific topologies imply that certain
characters must be re-evaluated or avoided in phyloge-
netic analyses for Albinaria. Such characters are: mor-
phometrics, genitalia, certain highly homoplasious shell
characters or allozyme loci, and non-conservative or
ambiguously aligned genes.
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