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Thr: problen ol thc pcliphc|al anrle rn rhe rcrresldal snails has becn
conrrected Lo seledive e vironlncnlal  iatrcr: .uch as cl inaie lRensch, 19117;
Cl.rodl i ie,rd, 1! l i t : l ) ,  sc, i l  iCould. l ! ,1 ' , :  l , :L and prcdators lCook & Peir i t i ,
19791.

ln the [Iediteranean area keeli:o : r:: rf r]re hclicid spccics are more
frequent ihan ihos€ rviih a rounded :h.i ::.r1nreri iRe,,sch. lllrl7i Cloodfriend,
1!18{i j .  This has been atr ibuted ro r :  : : : r re.s ol  \ lcdi ' r ' rancan habi iats
(Goodfr icnd, I98l i ) ,  to thc karsr l .  i i r : : : .  r : : : :uf i ice i , \ lonso r i  al .  l l )851 al ld
to othcr unkrown, lactors (Goodnrerr.  . '  i lould l l l ) { i ! ) .  l l ) ;1 susgcstcd
thal thc keeled torms ol 1o.r ilr,-:r ::::rr
Tholrgh rhis is possible jn ihc ca\e . ,  - :  l r l : - : .ELiarean helLcrclr  ( i . .df i i f ] .d.
l l l iJ6),  the lack ol  histor ic ancl  oni . , - : : . : : :  : - : . j i f , j  prol ibr is the eraluaLion
of lhis possibilitv.

In 19i19 the authors becanre ararc :  : : '  : . : : . rercc of t rvo dist incr folms
of dle species hachoitua si?hnra Kob.: .  ,  . . :  : ,L,dr:Hcl lcel l inaej which is
endenic lo th€ Cvcladic is land o1 Si: :  I  : : : rnrarLn,- strges possess a
dcprcssed shcl l  \ r i th an an$lar pe,rph:r.  . : :  : : : :  |  ) rJ, ,1at ions thi \  feaiLtre
is rctaincd in thc adults,  but m lh€ nrrt  i :  :  : : : :  :  : : :  . r : rns. rhe peripher)
ahlays bcconcs roundcd. NloreoreL. d,n:. . : : :  : : . : :  : :  .  : i r  r , ,ar obr-", ied
ir  lhc two fbrms: rourdcd forms aesrrr : . ;
do so under \ lo es.

h order to i r lvesi igate lhe rcasonr .r :
onioge edc change h relaiion ro eco|,Sjfai
h popLLlat ions belonging to the t \ \o r \pr!

' Ihe taxonomy of the species has beer, :rr . - , :  F .s:  Kobel i  descr ibed
the species gln ( laurtu) s iphnica fron the r .ra: : i :  i  ) : t r : : , .  m Lhe Crr lades,
collecied by Admiml Spratt. lts depressed .|. . r lr ; rJr r in .liameter
and (j.i 7 nrn1 high. dre five r.horls and :,h:rp .:..:i .rt merllione.l as the
spccict maln characicrs.

Fuchs & Ktiulel il!:161 r:onsidcrcd it as a s,.rb.:rrir: t,i Htlittlla (Ttochoidea)
. l -  / .  Fl  l r r r r  i .  r -cr  r .  lJ .  , ,  .  l -  B.  r l .ou5'
this $as based o onl)  one irrdiv idual.  l I \ lorar l ! f l  c lasl i l ied i ) , /"rut  i
rhe gelius Ctrn tlla and kepL ,i1hnim in the .:r:n!. Ir,.rrilfd withoLrt givmg
furth€r deiails.

ln the f i rst  Part  of  this \ !ork we ir \ '  Lo elur idare rhis ra\onorr ic problem.
The species is knotn only from Siphnor \h,ch is nr the centre of dre

Aege:ur A|chlpelago, rvith an area of 7il km k i! .ock\ and molrntainous.
wiih tito nlair pcaksr Profitis Ilias i67rl ml and -{gios Symcor i180 rn).

\JTVIEI{,\|S,\\D \llTHa)DS

Thc sanples that we stu.liecl ivere collected br'l{. X{. in 197(i and 19;f
and b1 all thc authors in 1989. r\ dense nenloLk of 23 sanrplhg statn::-
e,rabled us to detemiDc ihc cxnct di\tribution ol thc spccics. A numbeL :
ecolo5rcal rar iables, surh as ihe l )pe of lcgctaLion and the prcclomrn::
plants,  the refuges, ihe pl l  ancl  the Ca mcenirar io ol  ihe soi l  r :
recorded from each sampling stalion.
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: ir,r lpecies lltlir (la.jstr, til)hnim ie kept in the Ilrilish
: Hinor! ;bodr these and ihe geni ial  s lsteln yere exarrmed

.ir:'nc the ta\oromic status of the observed forms.
:::i'i\r popl atioDs of the specier disjLnct disirib don were
r\a rnred Lhc genital s)slc and four shcll chruactcrs: shell

: -r .  shel l  c l iarnercr ISD), nLrn$er of whorls i \ {)  and roundcd
ricr plesent.

- .n focused our xrteni i .n .)n iwo popl lat ior ls which rcprexjr l i  bo(h
., ,1 $cLl dc\clopmeni i ] \g ios Nicolas and 

^gios 
S)rrreonl.  I ion Lhese

:. , : i , r r \  $c col lcctcd indivichals ar al l  srages of derelopnrenl ancl  alsr: ,
:d,"d LheD position ir rclation to rocks. rcfuges and plant species. Ne

. .riecl the deielopnrent of thc shcll and thc gcnital systeu ifulll developed,
,ii.rmediate. iust prese tl in ord€r io dctcrmiDc thc shcll size at r'"hich
:fprod ctive rnaturirv o.culs. since it is nor indicalcd by shcll charactcrs.

Fof stat ist ical  anahsis ol  rhe results $e used ANOVA. Lhc TLrkel Lcst ard
,,rgrcssior analvsis as descr ibed by Zar i19i l l1.

R[SL-l . l  S

Dij\ihulion nnd c.akdml tequiru .nls

ltachaidea sil)hn.lca ir Ibund in fbur disjunct arcas iFig. ll: rh€ northern and
southern ends (Jl thc idand. and thc trvo Douniainous fegions. Interestingl),
the sPecies' disjurld dislribulion coircidcs r\'i1h thc calcarcous gcological
fonnatb,x forrnd ()rr lhe island.

Th€ lr iotopes \ \herc 1. s i l )hni ta sas l i : ,und nere aln,ost ident ical .  Tfc pH
of the soi l  var ies beir !eer 7.1 and 7. l l  and Lhe Ca concenirat ion bcir lcc, l
20r ir  and 20'1,.  Thcrc are plenry'of  rocks and stones. lhe \egerar io is dr l
naquis and thc prcdominant plant species arc hn\erus Photnifta, Plstada
bnLiscur, Phlattis fiuticola a:nd, Sutolalerium tpitlo.\un. L dlick la)er of liiler is
lirnecl. cspccially undcr P 1lrf^lzr. T. sij)htL a \\as never found in culti!ated
areas and i,r bioiopes wilhoul calcrLrn in thc soil. Thc area of hofitis llias
,\gios Nicolas Agios ArdIcas is comparativclv dricr ard mofe stonv than
' lF . l l lF . .  . . i  I  Plhn, I ,Lt t .a, , ,  1.r , , lu n,r ,  r .

thfitn1try

\\e stuclicd lhc gcniral svsicD of indi|iduals fiom popularlons rn ,\gios
Syrneor, Agios Andrcas, Agios Nicolas and Cheronisos. Its forrn is stable
among all {bLlr popularions. ha\ing lhc rypical fcalLucs of thc gcnt Trltlut lta
ilig. 2t, i.e. rwo errPt) dart sacs on ihc ppcr part of thc \'agina.

Iuchs and Kriulel l19li6) urnsidererl sifhui7 r<' be a sublpccics oI Hrll..//a
(Tr1tlLoitlu) .T?"n ff iPfi.t. Our e\aminntion of Lhe gerlital Estcrr ol individuals
1;(rn thc rype localitv ol .!)/r7ljr isyros lslandj nrdicated ihaL this sperie\
: : i l . .g\ .  dcspite some pecrl l iar i t ies, io the genus (:unudlat, l ip, .2l , l l ,  whi(h is

:rcterlzed by a dart sac compler on one side of ihe vagnra.
:: rrserce of anv dcscription of the genlial st"stem al Cerntella(?) \retlris

.r r:Lble li,r nrarv \\.rong dct€rmrnations. Ohen Irrrnrs belongi,rg to
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Filture 1 Siplrr.\ i\Lnd Dnribl&)n .l T tiphnnn an4 dle examincd p.tuldnrns A, Aglos
SvtrEori B. rU,!' \rdrer!. C, Agio! Ni.olasr D. honiis tllalr l, Cherodos drd F. Agos

Ttochoidm arc classi{ied .rs slrbspecies of r)/,'?rir because thev havc snnilarly
depressed ancL Leeled shel1s.

The exannred t)p€ sp€cimens, characterized by rheir depressed shells and
sharp keels, coinclde with dre pop ations folrnd on Profitis Ilias. The majority
of thc populations found on dre island, ha\-ing a chamcteristic rounded
pe phcD h the lad developm€ntal stages, are, until norv, undescribed.

The dillerenccs found bct\rccr thc h{o foms could suppori a distinction
al a subspecific lei.cl. \\ic do not intend here to givc a superficial description
of ihese tl!o lbmrs, bur to invesiigate, il possible, the reasorN for thcir
differentiation.

tl at i atian u moni< p olu ktian\

The presence or absence of the rounded periphery in the last slages oI
shell deveiopment is a fcature that b) ih€lf divides dle six studied populaiions
inio Lrvo well delined groups ilig. 3). An adulr nrdividuals of L\e popr ations
ol Agios Svnreon, A$os Georglos and Cheronisos ifirst group) are
representalive of the first three areas ol the species' dist bution, and havc
shells rvidr a rounded periphery, 

'lhilsr 
in the popularions ol Agios Nicolas,
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|iglrc , lhe genta slsien .i li,r/i,t/r, rrli,a i,\ Dl and ftDa.l/a llrr,rtr Lll A, llle
nioi.o non Lrtr,i B, thr lnm drJribcd b) fu,h: & (itunt iLrrll{jl, C and l), Ll,i' and
righr vie{ oI nnL.us dturds Ks): .. appe iri ds. dii s..$ ej epiplillusj I, flagcl]uni: ni,
trcc ovmLrctr mg, Drnds glardsi p. penis: pp. peflal fapillai pf, penial retra.tor, s. spemadreca:
s.li sPdm:'te.r dld; \. usrna

Agios Andreas and Profiiis Ilias, all in the fouth region (second gro p), rhe
angular periphery is allrays present.

Iurthermore, the same grouping of the populations still holds when rve
consider the thrcc mcasured characters, SH, SD and W (Table I). In dre
Jini Soup, there are no signilicant diffcrenccs among thc threc charactcrs
lSFl:  .A.NOVA 4,)s :  0.195, ?> 0.05, SD: ANOVA F, i"  :  0.297, lD> 0.05
and W: ANOVA -4* :  0.259, P> 0.05

h the second gro p, the Agios Nicolas populatio is similar to ihe
populations of Agios Andreas and Profitis Ilias as to W (ANOVA {.r,r : 2.i101,
P> 0.05) and SD (ANOVA Lw :0.a7 t- ,  P> 0.05),  but f ie populat ions
differ a! to SH IANOV 4.,r' : 9.80{l P< 0.05). Holever, there is no
sigrificart difference in SH between dre populations of Agios Andreas and
Pro{i i is I l ias (Tukey test q, , , ." :0.56, 1> 0.05j.
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!1gure iJ. SLdl r\1,.r.J lrl rrltrl.. x I A. Agi.s NnIrs: ll.Igils S\nrcor a, br jrrnmGs.

T\!.r. I Slali$Lcs 01 the three n,ea$rrd sh.ll chanrlers in,n,l h rlic .lilirenr pofularions
o1 1. tifhltt SH, shell l,eght: SD, shcll diarnetefr \V. lvnods

A8n,: r\gios _{sni\
slreon \.d.rxs Nicrlas Cherdnir,:

SD

SD
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Sh.ell deteloprnnt

Q,nrparisors be$leen tlrc mcamred dre11
popLrlatiors irdicate that rhere is a clifferertlal
also ol  SH and SD v€rsN $.

Further strd\ rc\ c:rls a considerable chaugc
This is n cre.clear in thc case Sf l ,SD nr

charndeN in dre t$'o studied
Srowth ol SH vcrnx SD and

in the allomeLric rclationship.
L)oth popl adons, where *vo

srg1r
and
&\
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liigu. 5 l)erelotmeDt ol lle gennal s,ysem nl respe.t .o shell dirnekr. A, Agi.s Nl.oL:s
ud B, AHros Svnun. \ot p,Fon Lll.l$t lofm.d Lzt, D.drum lll ard addl (Nl.

In both populations there is an isometric relatiorrship ol SH and SD in
the lirsi stages of shcll development. Brt as soon as ihe shell excecds 4.3
rnrn nr heighl and Il.7 mm in dianeter nr fie Agios Symeon populaLion and
:j.8 nrm and 9.3 nrn] in that from Agios \icolas, a positive allo eilic
r€larionship alters ihe shell lb[m. Thc ailomclry (slope 2.1] in fie Agios
Slmeon populadon leads kr more roundcd shells, while in dlai of Agios
Nicolas {dope 1.28) the change is not obvious.

7he dci)ek\/nenl af tle genilal \lttm
Four clear stagcs c:u1 be distin$ished in the de\elopment oi rhe gerital

sysLen: (ll juvenilcs bcfore dre appearance of fie geniial system, i2l
ndividuals rvith (hc genital s)'stcnl just fonncd, iil) individuals s,irh $.ell-
fornred but still immalLue gcritalia, rvifi slendcl oviduct, mucus glands and
penls. and (1) individuals wiih a full;'' dcvcloped adl t genita.l system.

In ligue 5, the percentage .rl ihese slages is pres€nled in I mm $ridfi
classes of the shell diamerer. Irigure ii expresses thc sanc data, but stages 2
and 3 have been merged.

Thc iwo popl alions have a number ol noticeable simjlarjtics, as 1\.e11 as
dillcrcnccs. The genital slsiem in both populations stans ils lbmation I'hen
SD is about l l .0-9.9 mm. In the 10.0 10.9 mm and 11.0 11.1) nm classcs
all specimens havc an inurature genital $'srcnl. The firsi adults nppear ir
the 12.0 12.1) mn class. Thc nost inpressive diff€rence in the developmcnt
of the geniial svstem is ihe pelcerk€c of adults in d1e larger forms: in Lhe
Agios Symeon population. lll speclmens wider than I.1.0 rmn are aduhs,
rvhilc ir ihat of Agios Nicolas, only {ii)1li are adults. In ihe lattcr popr arion,
thc sccond lust formed' stage is still preseni in larger specincrs fian in the

hA

Hahitut sel tian in atstit)ation

In general. tuee tvpes ol habitat are urcd bv thc individuals af T. siphntm
for aestivalion: (il micro cavities on the exposed surfacc of rocks ancl slones,
(2) thc urldcrsidc of stones and (:J), ihe ihick litLer laver, especi.Lil,v undel
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supported the adaptive value of altonlehic changes, correlating the dillerent
clerilopmeltal forms witl iheir environrnents This is lrre in the case of Z

srpinira. Nloreover, there is a strikhg coincidcnce of shell charges with the

developneii of fie genital s,vstem
ln r\e ljrst dcvelopmental stages, all individuals frolr ihe examined

r,oorr l . ' . io r .  harr  r r  " . r : r lar  pcr ipher l  arrd mi.  ,  ,4\ i ie '  orr  t l 'e
l , i r , , "  o,  o,r . .  In" i r - l lar  rorn. ,o iorr .nd d,  +",r  f - r  phc) ohr "n,n
rr  r , .pe(r  of  Inr  ub.rJ.e.  suuo rar rouf l ,g,  "rd pht ' i , "1 ProrFrr ion .b.r  r ' l
p ,  d" i"r . ,  ,  h i" l l r  b rd.,  rudFnr.  R,rt ta ' .   tad'nr '  rc be"t le.  Crrrbidap
- \'!ith thc ,tpf;*-""" oI rhe genitdl system, thich occurs wherr lhe SD

exceeds !.0 iir, thc SH accele;ates its developrnent, so that graduall,v the

shell bccomes more lounded. At lhis stage the individuals change their
aesiivathg habits and rest in fissu'-es of rocks, under stoncs, or in piles of

Scxual maturitr- h the Agios Symeon Population is connerted $'ith the
12.0 12.9 mrn cliss of the SD ald rhe complite formation ofthe fifth whorl;

ttre shell periphery beconcs completety rounded and individuals aestivate in

the liuer. Thii change in habital selection can be attdbukd to dlc connection
ol thennorcgulation with the folmation of the gcnital slsrcm

Co$'ie (19tJ5) mentioned that in Mediterranean habitats bolh adults
and iuveniles are forcr:d off the ground ro avojd lethal temPelatures This

cloes not totally fit rviih the casc al T. rifhnica. as Ne found that on the

sroLrnd and tlie surlace of the rocks, 
'\'herc 

jlrveniles acstivate, the tem'
perature during the $'amr sunmer da,vs exceeds 50 55"C, while at fic sane
imc ir the tittcr it does not exceed 25-30"C Corvie also fourd lhat
ur,  r i le.  o l  th"ba Pt 'ana, re"r  r l re 'pe.  e '  nur h '  r r  l rn '  r '  rn \uuth

h r l "  .  , re l .*  r , le,  rFd b.  h i6 l  r . r rp '  arrrre.  un r l -e 5rorrnd n 'n \e

.drr l r ' .  T l  . .  r .  ,ha . ,n F p,rr '  ,  o l  r . "  iu 
'  

: '  t i -  ore $e ob"r ' .J i r  /

'Changes in shape, matulii) and habilat in kecled or rounded {orms of Z

sihhnia arc associated Niih climatic oI microclinlalic conditions and avoidance
oi enemies. ln ihis it is similar to olher Nlcdjterranean hclicids l:\lonso .l

aL, l9B5; Goodfr ierd, 1986).
Keeled adults in the population of 

^gios 
Nicolas are Probablv comected-

with ihe story alld dr;-ir conditions of this biotope TLre predominance of
Phlanis frutit:ota, rvhich crcatcs a thin ]ittcr 1ayer, does not providc sujtable
.h,  lerr  tor  . ,c.r i . . ,  or  l l r .  i ,  prnbdL' | .  l i r r .Fd ro r l , ,  uo.Fad. on r l ,Jr  ' ' t
o,  In bgBpr Inc\ iJIa.  r^m n im,nJ |  ,  l Io. l r rn i r '  \eo'  5 rncu'r  ' rF
p.edomni.rnce of P. Ientisall and J. phoeniceu, uilh Lheir thick lit|er la,vers,

i.eares coole. lesting sites for the adults
lalcoclimaiic evidence (Grove dl dl, 1991) for the lasr 10000 vears supPoris

the hvpothesis of a cooler and wetier climatc in rhe area, which was coveled
\r ,n fu,F.r .  or  $ i  |  .dqu \  '  u l  rh" bPernrr i rg o rr"  l r 'o i , -  lerod looo

r.rr . ,5" Run'rn. ' rk.  l " ; l  lhe.e Pr \ i runm"rral  ,urr ' l i t ror  '  uot [ l  h"re

favoured rounded lotms ol T. si|hnitu
lhe degr.d."on o ,h.  Iu P.,"  In 

' l l  
r ' ,4u, 'ur  onr\gdr d "ni ,h 

q drr .11'

"-  
. ' " . .  l i ,  ,  o I  ra. , '  ) tP ^r  \a8prJ rur in rhe \ 'gF:,r1 4 r t l  h '  ' le "r t rhra,ron

associatcd with hutran inviLonmcrtal imPact (Runemark' 1971). forced the
selection of more thermoplilous and xeroPhilolrs forms Keeled populations



l r l l  l \ l r l

t  t .  r l . I t  .a I  uu , t , l \  . , ,u ,  . , .  . ,  ,
'F e!r i " r ,  ! ! (  ( l  ue , .h,1 L,  ' , r l \

paedomoryh\ b\ retardai ion".  lhe .o(1 ( , i  : r : ,
ls ver) high, as .L0ih .,1 ihe larger indr\r.11.:.,
,each matu|it1' laier thar lhe romded loLr:,

Thc cstabhling process of kcclcd populr:: :
h.p.-J.b: ,"d"nh. 'br t . t  c l ' ,  i " r  l l " '  '
'  e t , '  '  l i rn.  i ,  ,  n.  r ,  .  rnJ ,1,  " .  r .  ' . .to the dorni  al ]ce ol  keelcd hel ic ids i r l  Lhe \1i . : : .

,\cKN()\\'LlDCt Nl f:\ r.

\{c rvoukl like to thank l\of. L J. Carn r, :
nrarulcr ipt  ard Dr L. IL Cook for hrs con\ lrLr. : :
dral ls.  Spccial  thanks arc gncr to K. \ 'ardi fo\ar. i -  :  :
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