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Abstract 

Two TlC\\' taxa dosely rclatcd 10 Lt'plO/llOmx ny/um/eri (Förster, JSSO) and Le/Jwllw/"(/x sordidulu.I' MOlI er, 
1923 are dcscribcd : uplo/hort/x nyfwuleri .I'/m'ollic /ls Tl. S5p. ano Ll~plolil/!mx .wrdid,dll.\" .wlXoll ic l/.\, n. ssp. L. 
lIyhmderi lIyftllllleri and L. lIyhmderi Sflll'O/liclIs are considcrcd as disl inci parapatric subspecics which havc 
sprcltd from diffe rent plcistm:cnc rcruge an:as ami havc met in E GCl"lllany 7000-8000 BP. Nyltll1deri invadcd 
Ccnlral Europe fro m the SW whi lc S!{/VOllit; IIS immigralcd from Ihc Balkans . Thcy apparcntly hybridizc in Ihc 
eontael zonc but havc mainlained theil" morphologieal differentes. Leptotlwmx .\"Ordidll/m stlxOl1icm and L .\"Vr
didlllll.\· .I"ordidll!lIs prob:lbly reprcse lll a s imilar phcnolllcnon . So/"dirhdlls. spre:lding frOl11 a rtruge in thc S 
Appen nines. invaded N Ilal y. W AUSlria. Siovenia. CrO:!li:! and NW Scrbia. S(I.WlliCliS. hav ing a S Balkan reru 
ge. spread 10 E AllSlria. Siovakia. Moravia. Bohem ia :md Sa:wny. So/"didll!IIS and saxonicus are probably in 
eontaci in E Allslria. Sioven ia and NW Scrbia. Howcver. Ihc situation in Ihi s contaCI zone rcmains 10 bc slUd ied. 
The relations to thc laxa L mdos Es padaler. Plaleaux & CaSevili'.-Weulersse . 1984. carimhiacltS Bernard. 1957 
and Ilormfllldi Sanischi. 19 12 are di sc ussed Oll the bas is 01" Iype seri es. L corimhioclIs is very certa inly a sy no
nym of .1"0 ,.(/i(/II/II.I". 

I. Illtrodllction 

ElcClrophorCl ic invcsligal ions of allozymes pcrfonncd by Pcr Douwcs and hi s coopcrators at Ihe 
Lund Uni vers ity (DOUWES pers . co rnm unicalion) gave ev ide nce thai thc Central Europcan Lep
totllorax lIy /al/deri can bc spli1 il1lo IWO gcnclieally di stinel populati ons whieh are fixcd for d iffe
rent allels . My own invcsti gations on Ihe external rnorphology full y confirmed thc prescncc of IWO 
d istinct. parapaI ri e populalions. The western populalion. whie h has apparcn ll y spread from a SW 
European and/or S It alian rcfugc area after the end oflhe Younger Dryas peri od must be refcrred to 



as the tflle LeptotJIOrt/x ny/wuleri Förster (the types or nyhlllderi are lost. bUI Försler 's Iype loca li
IY is a elear indicat ion). Thc eastern population , wh ich has most eertainl y spread rrolll a S Balkan 
re ru ge, is dcscribed hcre as LepfOllwrax lIy/allderi .\'/a )/ol1ic/fs subspec ia no va. Kl1 ow l1 rro nt lines 
where the two parapalric taxa are prescnt ly in CO l1tacl go th rough East Gcrmany :lI1d North !taly. 

Certain xerothermous spots of dce idous woodland situ:lted on south -exposcd rock s lopes in the 
reg io n 01' Saxony/East Gcnnany are inhabi tcd by a LefllOlhorax spccies timt is by lllorphology and 
habitat selection elearly different from both ny /wlderi allel s/avollicIIS. In prev ious papers Ihi s spe
cies has beeil rererred to as Leprotlwrflx sordidll/lls Mü ller. 1923 (SEIFERT 1986) anel Leptot!lOr
(IX arr. sordidllills sp, Sax (SEIFERT 1993, 1994) . Meanwhil c there is ev idence thalthi s ant is a 
taxon dirrerent from sordidlllll.\·. L. sordidllllls has cel't ainly spread rrolll a Plcis toccllc rcrugc area 
in Ihe S Appcni nes whil e L. sax(J/IiclIS is most probab ly 01' a S Balkan origin. L. saxo/l iclI .\' is elesci
bed here as a eastern subspceics o f sore/idll/lls. Thc s itualion in Ihe contact zone 01' so rdidlllll.~ and 
saxoll iclIS in E Austria. S iovenia and NW Serbi a is poorly sllldied bUI it seems Ihal intermeeliates 
are very rare, 

2. Terminology arullllcthods 01' morphologieal invcstigation 

All meaSllTements were taken using the slereomicroscopes Tcchni val (Carl Zc iss Jena) anel W ild 
M 10 (Leiea) al a magnifi c~lIi on of80 - 320x. The maximum possible magni fication to keep a struc
ture wi thin the range or the oeu lar micromcler was lIsed. A mean mcasuring error 01' ± 1 ).Im is given 
for small and well -de fined Siructures such as pClio le width. bUI may reach 5 ).1111 fo r large mcasures 
wilh d ifficult positioning and high depcndency from air humidity, To avoid rounding errors, all mea
surements have been reco reled in).llll even for characters where a preeision of ± I ).1111 is imposs ible . 

Ir nOI OIherwise stated, stati slic tests testcd thc equality 01' lllean va lues: a t lest was app licd. when 
an F test proved thc cqua lil y 01' Ihe varianees; otherwise a rnodified t test with corrcc ted degrees o f 
frcedo m accordi ng to WELCH ( 1947) was app lied. 

In order to reeluee irritating refl ex ions of the cutic ul ar surfaccs an<! to get an improved visuali za
tion 01' the microsculpturc. a plasli c diffusor was posit iolled as elose as poss ible 10 the specimen. 

FR width of fromal carinae immediately posterior of thc sc:trc insertion. (When the scalle is direete<! stricll y cau
dad. thc inner cOOler o f seape base is harboured in an exca\'alion be low thc fromal cari nae. The outlines of thi s 
excavation shinc through the carinae :md mark the 1l1easuring ]inc for FR .) 

ISI' propodeal spinc indcx Ille:tsured in lateral vicw: the distanee from spine tip to Ihe eelllrc of Ihe propodeal spi
raele dividcd through the sma l1cst di slancc bctween thc centre of thc spirae1c and thc margi n of the infraspinal 
cxc:l\'ation. 

I-IL max imum head Icngth in median line; the hcad must bc earefully tilled to the position wi th real maxi mulIl 

HW maximum head width across eyes 

I-IS head 'sizc': the arithrnetic lIlcan of HL and HW. uscd as a Icss variable indicator ofbody size. 

ML mesosoma Icngth inlhc se .~ uals: measured in lateral view from the alltcrionnost point of the fronta l faec of pro
mesonOlum 10 thc poslerior ll1:1rg in of thc lateral propodeallobc 

:-" IW mesosoma width: thaI is, ;Ieross the propodeum in thc worker :md immcdiatcly frontal of thc legulac in thc 
sexuals. 

PE maximum pctiol c width 

pp ma .... imum postpctio1c wid th 

SL maxi mum straight line se;lpe length cxduding thc articular condy lc 

SPßA Ihe smallcst distance of the latcra l margins of the spines at thcir b:lsc. This should be me:lslITed under cOllditi
OIiS of tr:lllsmilted-l ight ami in dorsofrontal vicw, silKe the wider parts of the ventral propodclIIll do not interfc
rc thc measurc menl in Ihi s posi ti on. 

SIYrI Ihe max imum distanec betwecn lhc laleral margins of the propodcal spines. SPTI is orten po.\:i tio lled near the 
spine ti ps but is found in a lIlore prox imal position in case 01' dislally incurvcd spincs. T hc ratio S IYrllSPBA is 
a lIleasurc of spine di verge nee. 

3. M'ltcrial studicd 

01' L. 11. s/avolliclIS a tota l c f 1100 workers anel 233 queens belonging to 275 sam pies was stu
dicd, 88% ofthis material came from East Gerlllany and 12 % from Bohcmia. Allst ria, NE !taly, 
S lovcnia. Bosnia, and Bu lgaria. 

Material of L. lIy/allderi (Förster. 1850) for comparisoll included abollt 1000 workers anel 153 
queens belonging to 2 15 sampies (94% Germany. 6 % Nort h !taly and Sweden). 

, 



FIG.1 SORO 

FIG.2 SAXO 
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FIG.3 NYLA 

FIG.5 NYLA 
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FIG.4 SLAV 

FIG.6 SLAV 

Figs. 1. 2. 3. 5 Mesosoma. pCliolc alld postpct iok ofworkcf of Lef1lOllwm,r s . .I'Ordidull/S, s. saxonicl/ .I", 11. ny/al/
deri alld 11 . . \'lal'ollicl/.\' in bleral vicw. Figs. 4. 6: Outl incs of propodca l spines and propodca l spi 
rades 01' workcrs ur L. 11. lIy/wuleri :\ ml,l . .I'lll\'(lIIiclI.\' in dorsofromal view. Thc scalc bar rcprc
scllts5 12p ll1 
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o r L. sord idll l ll.\· Müller. 1923, 70 worke rs nnd 20 queens rro m 2 1 nest silmplcs wcrc stud ied. The 
matc ri al wns collcctcd in NE haly, Austria. Slovcnia. Croatia and N Scrbia ami includcd a type 
quecn and 3 workcr types of L. clIrilllliillCllS ß ernard 1957. 

LeplOflwrax.\' . . WI.WJII ;CII .\· n. sp. W<lS stud ied o n tbc basis o f 180 workers and 80 qucens orig ina
ti ng from 65 samplcs take n in Saxonia, Bohcmia, Morav ia. S iovak ia. Ali stri a, Blilgaria and Serbia. 

3 samplcs o f LeplOfhofllx me/tls Espadalcr. Plateaux & Casevits-Wculersse . 1984 from Corsica 
wc re sllldied . which consisted o f 11 workc rs and I queen. Th is materi al incl lldcd 6 para typc wor
kers and I paratypc quecn frOln Asco. 

The N Afrieiln spce ics L. IIormwu/i Santschi. 19 12 W~lS stud icd o n the bas is of the type se rics eon
sisting of 5 workcrs and 2 qucens (Locus typicus: Lc Kcfffuni sia). 

4. Lcptothorax nyandcri slavonicus nm'. subsp. 

4. I. Type matcri al 

As holotype was dcsignated a queen labe lI ed » Kr. GÖrlit z. 19.3. 1993. Schönau- Berzdorf. Hut
bcrg. g3 1 «. Paraty pes 3 qucens and 35 workers labell cd »Kr. Görl it z, 19.3. 1993. Sehönau-BerLdorf. 
Hutbcrg«. 

4 . 2 . oesc ri ption 

Q uccn (Figs . 15, 17.20) : head broad, occipit al corners full y rounded. genae s li ghtl y convc rgillg 
fronta,!. C lypclls with 1I - 20 fine longitudinal rnicrocarinae. Frons 01' head with very d ea r. li near. 
lo ng itudinal microcarinae; a transversal line belwcclllhe frolllal carinac. set posteri or 01' Ihe rronwl 
triang le, c rosses 19 - 27 mic rocarinae; between the microcarinile with weak . irreg ul ar microsculp
ture. Pronot ul11 . mesonotum and mesopleurae with a similar type 01' scul pt ure as on fronta l heud . 
Scule llulll w ith longi tud inal microrugae whieh are redueed in the median area. Propodculll w ith 
rcgul ar micro rugae. thcir intcrspaces with more pronounced transversal 0 1' rc ticlil ate microsculptu
rc. Propodeal s lope w ith rcti cul ate scul pture of which thc transvcrsal componenl is Illuch more pro
nOli llced. Mctapleufac wi lh a long itudinal sculpturc wh ich is stronger than on propodeum. Propo
dcal spines strong and rat her long. regularly showi ng a sli ght dowilward curvature (Fig. 15). In dor
sal view the spine tips arc less <le ute than in nyh/llderi. Petiolc in lateral view re lati ve ly high. with 
a straight 0 1' slightl y concave frontal profi le; the dorsulll with a small plateau ,md stecp posterio r 
slope. Si eles 01' pc ti olc with re ti culatc mic roseulpture the meshes 01' which ha ve 12 - 13 J.llll d iame· 
ter. o orSlllll of pct iole and postpe ti ole witb retieula te mieroscul pture and a few lo ngitudi nal 
mic ro rugae . The ave rage pigmentatio n pattern is: Posterior half 01' terg ilcs anel stern itcs blackish 
brown. Antcri or half of tcrgites. legs, se<lpc. funic li lus and mandib les yc llowish. oorsulll 01' hcad 
,md scutc llulll d;lrk yeilowish browll . Re mai ning bad)' parts li gh t to mcdium ye llowish brown. Oma 
01' 2 12 q ueens (mcan ± standard deviati on. minimu m-maxi mum ): HL 739.3 ± 19.6 (665-80 3). HW 
751.9 ± 19.6 (671-806). ML 11 71.6 ± 35.8 (1034- 1284). SPB AIML 0.2864 ± 0.01 28 (0.260-0.330). 
SPTI/ML 0.2902 ± 0.0 134 (0.249-0.324). HU HW 0.9835 ± 0.0 182 (0.930- 1.026). ISP 1.973 ± 
0. 138 ( 1.59-2.46). MLiHW 1.5584 ± 0.0337 ( 1.475- 1.662), MUI·IS 1.57 14 ± 0.0288 ( 1.488- 1.672). 
FR/ HS 0.3748 ± 0.0079 (0.360-0.393). SUHS 0.6966 ± 0.0 174 (0.66 1-0.722). PEII·IS 0.3027 ± 
0.0 17 1 (0.267-0.337). PP/HS 0.4245 ± 0.0222 (0.390-0.460). 

Worke r (Figs . 5. 6. 10): hcad broad and with rounded sieles. C lypcus with 9 - 18 fi ne log itud inal 
microcarinac. Frons o f head w ilh " CI')' elca r, linear. logi llidinalmicrocarinac. A transvers;tlli ne bct
wee n thc frontal carinac. set poste rior o flhe fronlallriangle. crosses 24 - 25 microcarinae. T he inter
spaces betwee ll the microcarinae show few we;.k anastomosac or are feably c hag rinatc. Mesosoma 
w ith lo ngitud inal rugos it y superimpos ing the re ti culate microsculpt ure. The longitudinal co mpo
nent is frequcntl y abscnt o n thc dorsa l mCSQsoma. Mesopropodea l deprcss ion notable butnot dcep. 
Propodeal spines lo ng and strong, normall y showing a s light dowl1 wa rd curvature. O uter di stance 
01' spine base allel spinc tips d earl y large r th an in /ly/al/deri . Pcti olc ;md postpe lio le covcred by a 
relicul,HC microsculpture. Petio le in latera l view with s lighll y CQllcave fronta l profil e. a mt her truH
cated dorsum and a stccp postcrior slope. Overall pig mentat ion li ghler anel more yellowish than in 
l/yJwuJer i. Posteri or ha lf 01' tc rg itcs dark to blae kish brow ll . Appendages. ;mterior half 01' tcrg iles. 



Figs.7-}i 

FIG.7 SAXO 
FIG.8 SORO 

FIG.9 NYLA 
FIG. 10 SLAV 

I-lead capsuk 01' workcrs of L,'PTOllw/"{lx .1". ,\"(IvII/jeu,I", s. ,w/"llid,dIlS, 11. II.dmuleri am! 11. s/a\'(}/1i
("I /.\'. Thc scalc bar rcprcsl.!l1ls 512 pm. 



mandibles. c1ypeus ;md genae ye llowish. Dorsulll of head light to medi um yellowish brown. Mcso
soma. petio le ;md postpetio le yellowish or yellowish wi th a brownish tinge. Data of 847 workers: 
1-15658.9 ± 32.4 (55 1-748). HU HW 1.0524 ±0.0 19 1 (0.97 1-1. 120). SUHS 0.7512 ± 0.0 135 (0.698-
0.785). FR/I·IW 0.3754 ± 0.0109 (0.352-0.4 12). PE/HS 0.2649 ± 0.0 13 1 (0.230-0.298). PP/1-I5 
0.37 14 ± 0.0 157 (0.330-0.430). PP/PE 1.4482 ± 0.0409 (1.345- 1.528). ISP 2. 192 ± 0.17 1 (1.72-
2.79). SPIlA/I-I S 0.3025 ± 0.0 178 (0.248-0.399). SPTI/ HS 0.3763 ± 0.0 196 (0.3 13-0.475). 

4.3. Different ial diag ll os is and comments on similar species 

The ta xa L. I/y/wu/el'i. s(al'OlI iclIS ;md 1I01'IIIal/(ii share certain eharactc rs that separate thcm from 
the t<:lxa me/as. sordidll/lls. car;ll1hiacus and saxollicliS. These are mainly the proportions ofthc he'ld 
(nest Illcans of worker HU HW 1.028-1. 103 in the firs t group and 1.1 12- 1.222 in the seeond group) 
:md the mesosolll a proportions in the queens (MLIHS 1.5 1-1.69 in the first and 1.67- 1.79 in the 
second group). The eharaete rs 01' the seeond group <:Ire di scussed in more detail in sce tion 5 while 
thc first group is d ise lLssed here. 

Leptothorax /IOI'I/Illlldi from N Africa. 01' whieh the ty pe series wns studied. is different from both 
I/y/al/deri and 11. Shll 'Ollic lIS in having a s ignifi eant ly narrowc r pctiolc in the worker. The ratio PElI'IS 
is 0.240 ± 0.006 in/IOI'I/Illluli. 0.260 ± 0.010 in lIy/wllleri and 0.265 ± 0.01 3 i n s/al'OI/felis. Further. 
in the 1I01'1II(ll/(li worker. the longi tudinal componcnt of thc dorsal hcad sculpture is less dc velopcd. 
In thi s eharac ter 1I0/'///Olldi resembles .wxollicll.\'. 

A 1l10q)hOlllctric compari son of lIylcmderi :md s/avoll ic l/s is givcn in Tables 1. 2 anel 3. In dorsa l 
view the worker o f s/a volliclIS dilTcrs fro rn l1ylwuleri in panicular by its la rge r SPBA ami SPTI 
(Figs. 4. 6). In latc ral view it s spincs frcqllcntl y show a slight dow n ward eurvatll rc whieh is miss ing 
in I/y /al/deri (Fig. 3) .md thc Is r is on avc rage larger. These separat ing eharaetcrs oeeur also in the 
queens (Figs. 15 - 18). Thc bes t llullleri e eharaeters to d ise rimi nate queens are SPBA/ML. SPTIIML 
and NlL/I·IS. 

In o rder to obtain a bette l' d ise riminativc power 0 1' certain morphomctric indiccs in workers. the 
vari'lI ioll produced by allo lllclrics was rCllloved by ca lculming correcled val ues. The ratios 
SPßA/HS. SIYrJ/ l-IS. which arc most lI seful in diseriminating .\'/avolI;ClI.\· ssp. n. allel lIy /wuleri . 
incrcase with growing body size. This size-relation was dese ribcel by linear regress ion fu nctions for 
each ta xon scparatcly. With these fllnctions then was calculatcd a c1l11lulati ve standard rcg ress ion 
giving the best fil to thc empirie al data 01' th c IwO spceics. These standard rcgress ions wen.! 

SPBA/HS = 0.000 16 104 HS + 0. 1804 
SPTIIHS = 0.000 166 15 HS + 0.2460. 
The size-corrected ind ices SPßAcor ,md SM'lcor wcrc thcll eomplItcd by di vision with thc va lues 

01' thcse s tandard reg ress ion fUllctions. Va lucs < I indicate a ny/wuleri cl1 aractcr allel such > I a .\'Ia
l'oniclIS character. 

Then a linear d iscrim illant D(2) was C<llculatcd as 

D(2) = 0.49 SPIl Aco, + 0.5 1 Sr TI,o,' 

Thc ncst s<t mp lc rne:lllS 01' 0 (2). SPBAcor' SPTlcor and of othcr morpholll ctri c charaeters arc 
show n in Tablc I . Exccpt 01' J-IS and HU I-IW. the Illeans of all eharac tcrs show il in Tablc I are di f
ferc nt fo r p < 0.0001. Thc werkcr e f Slcll 'Oll ic/lS has a elearly larger basal alld apical distance 01' spi 
nes alld a c1early larger spine index. Thc reduction of the head lenglh ratio alld of the hcad s izc in 
s/aI'(JlliC:lIs is vcry weak blll signific iant for p < 0.0001 if the t test is made on the basis 01' a ll 847 
and 752 mcasured ind ividuals o f s/(II·ollicII.\' alld ny/wuleri. 
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FIG. 11 SORO 
FIG. 12 SAXO 

FIG. 14 SAXO 

FIG. 13 SORD 

Figs. I l - l -t Outlincs ur hc;,d capsule ,md dorsal vie\\' 01' pus!erior mesosoma. pctiole and postpclio lc 01' 
queens 01' L. .wrd;dl/II/ .I' and .1' . . \'lI.nmiclI,\". The sC;tk bar rcprcsc rll s 512 p1l1. 



T<lblc 1 Di stribution of nest Sillllplc llIC,\I}S 01" 204 nests s<l lllpics 01" LeplOfilOHlX lIylwuleri lIylwuleri .md 23 J 

nest sampIes of L. ny/andai sl(ll'oniclis. Give n are thc arithmetic me'lIl. standard dcviation al1(\ ext re
me \'alues of scveral morphoillei ric data amI 01' the discriminanl D(2). 

slavonicus (n=13l ) nyJandcri (n=20"0 

IllC;Lll SD range mC;l11 SD range 

D(2) 1.0634 0.0377 0.980 .. 1.181 0.9384 O.02(i(j 0.850 .. 0.998 

HS 660.1 24.6 569·7 11 664.4 21.'1 596 .. 711 

HLlI-1W 1.0524 0.0147 1.005·1.103 1.0553 0.0 124 1.030· 1.0117 

ISI' 2.2006 0.1 285 1.862 .. 2.527 1.8902 0.09 12 1.737·2.063 

SPß M HS 0.3049 0.01 33 0.274 .. 0.344 0.2689 0.0101 0.238·0.293 

SIYrIIl-IS 0.37S1 0.0 149 0.342 .. 0.416 0.3353 0.0112 O.29(j .. () .363 

SPßAcor 1.()635 O.()433 0.966· 1. 209 0.9356 0.0337 0.833 .. 1.017 

SIY l"lcor 1.()632 0.0408 0.956·1.169 0.941 1 0.0298 0.839 .. 1.017 

A sufficiently gooel di scrimation of the queens or shn'O/liclIs and ny /wu/er; was poss ible on the 
individua l level an<! withollt allolllc tric corrections. A lincar discriminant 0 (4) to separate thc 
queens was calcu lated as 

D(4): 6.1 1 SPßA/ML + 6.00 SPTI/ML - 0.75 MLlI·IS + 0.10 ISP. 
Thc di sc ri mi nant 0 (4) and other 11l0rphomctric data 01" ind ivid ual quecns o f sfal'ol/icus an<llIy/al/

deri arc showll in Table 2. All means shown in Ihc !able are significan lly difrercnt fo r p < 0.000 1. 
The Sl(lllOl/icIIS populat ion from the S Bulgari<l n mOlllllains has sma ll cr Isr ( 1.710 ± 0.080) and 
SPTJlML (0.2633 ± 0.0077) as usual fo r th is taxon ami was nOI considcred in Tablc 2. T his dccrca
sc of ISP and the lowcrcd distancc of spinc tips is also found in thc workcrs from Ihis region (lSP 
1.836 ± 0.1 18, SPTIiHS 0.344 1 ± 0.0 182). 

Tablc 2 Dala of [41 queens 01' LepfOlhortlx nylallder; I/yhmd/!/"i and of2 12 quccns of L. l/ylwllleri s lm 'O/liCII .\" . 

Given are the arithmctic rnean. slandard dev iation :llId eXtfemc va lues of sc"cral morphometric data and 
of the di sc rilllinallt 0(4). 

s/{/l"IJ/JiclI.I" (n=212) n)'/mrdl'ri (n= 14 1) 

I11can SI) rangc I11can SD rangc 

D(4) 1.0577 0.0]24 0.982 .. 1.135 0.9404 0.0269 0.867- 1.011 

r, .. IL 1171.6 35 .8 1034·1284 1193.1 .\3.9 1018- 1174 

SPBAlI"-'IL 0.2864 0.0128 0.260·0.330 0.2487 O.009S 0.216·0.270 

SIY rt /ML 0.2902 0.01 34 0.249·0.324 0.2490 O.OO9S 0.230·0.274 

MUHS 1.57 14 0.02S8 1.488·1.672 1.6109 0.0300 1.519- 1.689 

lSP 1.9730 0.1381 1.59 .. 2.46 1.7735 0.1506 1.40·2.23 

4.4. The contacl zoll e o f slavonic lI s ami ny landeri in Gertnany 

Fig. 19 shows Ihe di strib ution o f sfa\,(JIIicl/s anel lIy /allderi in th e Gcrman coun trics Sachsen. Sach
scn-Anhalt and Thüringen. In thi s region , the di stribll lional border betwcen bOlh laxa is more or less 
paralle l to thc EIbe ri vc r. It goes rrom SE to NW in Sachscn amI turns north in Sachsen-Anhalt. The 
di st ribution in Mecklcnburg-Vorpommern and Niedersachsen is poorly stud icd. The few records of 
I/y /al/deri from Ihe wcstern part o f Mcckle nburg- Vorpollllllcrn suggcst thai thc d istributional bor
der could approx imatcly nm from Magdcburg north 10 Schwcrin. The bas ic picturc of di stri bution 
o f l/y/w/{/erils/a vol/iclI,\· in Gennany shows similarilics 10 such avian examplcs as CorvlIS coroll ele. 
comix and LI/scil/ia megarhync!ws/L. Iliseil/ia or 10 such as Ihc housc mousc s iblings Mlls IIIIISCII

/usldomesricI/s. This suggests to COllllllon traits in the distributional hi story or all these taxa during 
the Plcistoccne al1(l thc postglac ial period. 

s 



FIG.15 SLAV 

FIG. 16 NYLA 

FIG.17 SLAV 

FIG. 18 NYLA 

Figs. 15- 1 S Mcsosoll1a. pCliok ami pnslpclio lc in laleral vicw ami Ilh.;SOSOI11<t in dorsal view of quee ns o f 
L. 11 . . \"/{/ I'ollic/I .\" alle! 11. lIy /wulf'l"i. T hc scalc bar rcpn,;sCI1 !s H24 pm. 

9 



Thcrc is no obviolls difference bctwccn " Y/(llu/er i and Skll'OlliclIs in habitat scleetion anel appa
relltl )' Ihe)' form equivalcl1l ccolog icalnichcs. 80th taxa are elosel )' assoe iatcd with thc tempe r~lIc 

dec iduous woodl<lIld. in pa rt ictllar with the Quercus-mixed- roresl. In Fennoscandia the)' do not 
oeem in the subboreal Pilllls- IJefll/(/ woodland. ami in CeJltra l Europe thcir ve rtical di stribut ion cnds 
in the lower sllbmontane region. Rcfllg ia 01' deciduous Irccs are th Ollght to ha ve survived the last 
Plcistoeenc in SW Iberia. S haly and the Balkans (HU NTLEY 1988). In eores I"rom Cent ral Euro
pean peilt bugs the first QuerCII.\· po llcn was deleelab lc in lhe Preborcal arou nd 9500 BP and was 
found in a higher percentage aroll nd 8000 BP (SCHUBERT 1966. FIR BAS 1949-52). The Qller
clIs-llli xcd-fo rcst was eSlabli shed hcre as prcdominant wood land vege tation in tbc wann peri od 01' 
the Atlantic (7500 - 6000 BP). Thc sprcading 01' a Leprorhorax spcc ics eapablc or di spersal b)' active 
Oigh t sho uld bc atlc<lst as rapid as the passivc transport of QllerclI.\· acoms by vertebrales. Therefo
rc. it is rcasonablc 10 aSSllllle that ants ,md Quere:lIs vegetat ion almost s irnultaneously invaded new 
are<lS ami it is ve ry likcly that both taxa met in Cent ra l Europe ami East Ge rmany not Imer than 7000 
BI'. 

Are there morpho log iea l gradielll s with in the populations of lI.rlal/der; <lnd .\·!m'ol/;cIIS :\I ong a 
I ran~sect frolll \V 10 E 01' SW to NE ami is tllere a slJbslantiall y llighcr nlJllI ber 01' intermed ialcs in 
the contact zonc? An anal ys is 01' thi s q ll e~ t ion was pcrformcd in the followin g way. Thc distribu 
tional border depicled in Fig. 19 was llscd as refe rcnce linc and eaeh po int 01' thi s linc rcprcsents the 
Irallsscct-km O. Thc position 01' cach loeal it y was thell dcscribed by the shonesl di stancc from the 
border line. Locnlitics W or SW 01' lhe border linc have negative kill va lues. This figurc is tcrmed 
in thc ro llowing as ntranssect-km«. Thc best ehanccs to deteet morphologieal grad icnts or pu tative 
hybrids are given whell the most d ise riminative eharac ters. in parliClilar the d iscrimi nan ts 0(2) and 
0 (4) are conside rcd . Fig. 20 and Tabs. 3 an<I-t show the d isc rill1inant val lies of nest sam pies ofwor
kcrs 4111(1 01' indi vidual qucens as f'lI11cti on 01' the transscct-km. 

Table 3 Di scrimill:uH valucs of 393 lIeSI sOi mples ur workcrs or l..cfl/ollwm x lIy /all/h' ,.; lIy/mlllcri :md Ü'fI/(J· 

Iflomx lIyhll1del'; sl(/l'OlI;clI.\· along a CUl11ulativc W-E transscct ill Gcrmany. Thc sizc of a nest sarnplc 
varied bct\\'ccn 3 and 7 workcrs. A IOlal of 1600 \\'orkcrs was measurcd . Thc Icrminus )) tr:ulSl:CI- km« 
Illust be interprctcd as shortest di .~ t ancc 10 the di stribulional border ur both taxa . The interv:tl (- 12. + 131 
marks the contael ZOIlC. D(2) was cal cul atcd from thc \WO most d iscriminativc ratios SPBAJHS :md 
SPTlJHS with corrcction of allomctric effetts. 

10 

transscc t-knl 
interv:!l 

(-533.- 11 21 

(- 11 2.-87 1 

(-87. -621 

(-62. -37 1 

(-37. -121 

(-12. 131 

(]3.38] 

(38. 631 

(63.881 

(88. 11 31 

(1 13. 138 1 

discriminant 0 (2 ) 
lIy llll /tJeri 

0.9250 ± 0.0309. n=22 

0.9270 ± 0.0300. n=2 1 

0.94-19 ± 0.0273. 11=14 

0.9380 ± 0.025 1. 11=45 

0.9399 ± 0.0255. 11=52 

0.9490 ± 0.0231. n=37 

discrimi nant 0 (2) 
~'I(tI'olliclIs 

1.0642 ± 0.0373. n=73 

1.0642 ± 0.0402. n=7 1 

t .0664 ± 0.0"'27. n= 19 

1.07 10 ± 0.0285. 11= 16 

1.0588 ± 0.026 .... n= 1 1 

1.0533 ± 0.0274. n= 12 
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1.15 discriminant 0(4) 

1.10 L.n.slavonlcus 

~ 1 ./ ---... 
I 1.05 

1.00 

T T 
T J 

1 r T 1, 
L.n.nylanderi 

0.95 

0.90 

0.85 queens 

-,-

1.15 discriminant 0(2) 

1.10] 
1.05 

L.n.slavonicz I I I I --""1---1.1 t 
1.00 

0.95 

0.90 \ L.n.nYlanderi 

0.85 workers 

-125 -100 -75 -50 -25 0 25 50 75 100 125 150 

Fig.20 

12 

transsect-km 

Discriminanl values 0 (2) ;1I1d D(~) of workers and queens uf u'pro/llumx 11. IIy/wu/ai ;lI1d L 11. 

xhmJ/licu,\' plotted :'ga inst the shorlcst di st:mcc from thc di stributional border of bOlh taxa, The 
kill 0 rcprcsellls the di stributional vorder depictcd in Fig, 19. Negative km "alues indie.lIe posi
tions W 0 1' SW frorn the di stributi onal border. 



Table ~ Di sc riminalll valucs of 321 queens of LeplOlhortlx lIyfmllferi lIyfllllderi and LeplOIhortlx lIyllllu/eri .\'10-
wmiCII.\' "Iong a cUlllu];llive W-E transscct in GCl'lnany. The te rminu s » transeet-km « Ill ust bc illlcrprc
ted as shortcst distancc to thc distributional borde!' 01' both taxa. Thc interval (- 12. + 131 111:1rks thc 
contact zolle. Thc di seriminant D(~ ) was c:llcu lntcd frolll the 4 most discriminati vc ratios SPBAn ... IL, 
$PTI/ML. MUHS ami ISP. 

transscct-klll 
intcrval 

(-533 ,-1121 

(-112. -871 

(-87. -621 

(-62. -371 

(-37. -121 

(-12 . 131 

(13.38 1 

(38. 631 

(63.881 

(88. 11 31 

( 11 3. 1381 

discriminalll 0 (4) 
IIY/llIuferi 

0.9358 ± 0.0265, 11= 12 

0.9478 ± 0.0203, n=22 

0.9-466 ± 0.0284, 11= 13 

0.0296 ± 0'(1266. 11=29 

0.9422 ± 0.030 I, n=35 

O.9~39 ± 0.0236, n=26 

discriminanI0(4) 
sfa wJll iclls 

1.0596 ± 0.0332 . n=62 

1.0541 ± 0.0302. n=72 

1.0497 ± 0.035~. n=20 

1.0773 ± 0.0328. n= 13 

1.0619 ± 0 .0331. n=20 

1.05~2 ± 0.033~. n= 16 

Dcspi tc 01' 7000 ycars possibilily rar hybrid izat io n in East Gcrrnany. thc d iffcrenl morphologiea l 
charaeters of both ta .xa apparcnlly rcmailled stable. Therc are 110 obvious morpholog ieal gradicnls 
lowards thc d istributional bordcr ami no significatHly inc rcased ll urnbe rs 01' inlcrmcdiates in the 
contaet zone that cou ld indica te a gcnc tie cxchange. A linear regress ion analysis 0 1' the da ta prc
sented in Tabs. 3 and 4 eould not dC1l10nsi rate any gradient wilhin the queen sillllpies of ny/al/deri 
and s/al'(J/IiclIs and within thc worker salllpic 01' slm'ol/ic /ls. Howcvcr, a weak gradicllt could be 
dC1l10ll stra ted in Ihe wmkers 01' lIy/wuleri: 

0(2) = 0.00007238 X + 0.9435 (r=0.265. 11= 191. p < 0.0001) 
wüh X be ing th e transec l-km value . This fune tioll calculates il 0 (2)=0.9290 for a sitc 200 km W 

01' Ihe di stributiona l borde r illld a 0 (2)=0.9435 for a site dircclly situatcd on thc di stributiona l bor
der. T his increasc is on ly 13 % 01' the absol ut e difference 01' the nyfanderi ami s/avolliC/ls di se rim i
nan t va l lies in the 'hot' eontael zone. T he samp Ies I'rolll Hessen. N Bayern. Nordrhein-Weslfa len 
anel Baden~Württcmberg. havi ng a meH n dislanee 01' 300 km fro1l1 the d istributional border. have 
signi fiea l11l y smalter d iscri1l1inants tha n those frolll the contaet zone when tested in a X1 test (p < 
0.0 I). Thi s refcrs 10 both quee ns and workers. 

Therc are only fcw nest sa lllpies in Ihe eontaCI zonc whieh ex te rn al morphology suggesis 10 a 
hybrid ident ity. These inte rmecl iates have va lucs 01' 0(2) ami 0 (4) in the inte rva l (0.98. 1.0 I). Ir the 
popu lat ions wit hin Ihe contaCI zone are eomparcd wilh those outs ide the contaCI zone in a Xl te st, 
the re is not detectablc any s ignifieant inerease 01' intenn cdiates within the contaet zone (Tab. 5). This 
rcfers tO workers. queens and a cU lll ulati vc eonsidcrat ion 01' bOlh cast es. The ratio 01' inlermediatcs 
outs ide ofl he eontaet zone is 5.4 % ami inside thc eon tac t zolle 6,7 %. T his gives no suggestionto 
hybridi sation cvenls. 

Tablc 5 Frc<]ucncy 0 1' unc1car intermcd i;ltI.Ö s;ullp les ami 01' d ea l' sam pIes. i.c. thosc belonging dlhcr 10 (he sub
spccics IIJ/(IIl(lcri or .\' /m·ollicm. within thc contaci zone and outs idc. As intcrnlcdiatcs were dcfincd 
s:unplcs wilh v;llues 01' the discrim inants D(2) and D(~) in thc illlcrval (0.98. 1.01 ) ami as deal' subs
pccics were defincd sampIes wilh discrimillal11 valucs ::;; 0.98 or ;?: 1.Ol. 

quccns 
workers 

both 

illtcrm cdial cs 
within 

contac t ZOIlC 

km (-30. +30) 

8 
16 

24 

outside 01' 
con(aci zone 

10 
8 
18 

clear subspezies 
within 

contact zonc 
km (-30. +301 

168 
192 

3611 

ou tside 01' 
COntaCI zone 

154 
179 
333 

" 



The fl ndi ngs prese llted above show thaI thc ex terna lmorphology can nol give an ind icati on fo r a 
substanti al cxchange o f gcnes betweell sla l'oJliclIs and lIylwu/eri. The Figs . 19 and 20 show Ihat the 
geographic replacemcllt o f Slal'Oll iclIs and lIyl(lluler i occurs abruptl y and tll al thcrc is obvioll sly a 
vcry wcak di stribllt ional ovcrl ap. Th is rai ses Ihe qucslio n which kind of se leclion cOll ld have stabi 
li zed Ihi s parapatri c s iluation. It occurs in a geographical rcg ion Wilholll natura l baIT iers or abrupt 
changcs in climate and vcgctation. Selce tion rcsld ting from di fferent ada pti o ns to eXlem al env iron
ment is thcrefore llluch less likely than a sc lec tion against hybrids opcrating in the cpigencti c envi
ronmcnt o f alleles . 1I is unli kely to interpele th is phenomenon as a clina l slep within a tcns ion zonc 
01' hybridi zing taxa in the se llse 01' BARTO N & GA LE ( 1993). If so. Ihis clinal stcp should be ex tre
mely stcep - i.e. should occur within a di slance of o nl y I - 3 km. Th is see rns unprobab lc for allls 
wh ich can di spcrse by fli ght. 

Howcver. the PG I alloclI zymc dat a obtaincd by Per Douwes (DOUWES pcrs. cO l11m.) ind icatc 
that hybriel isat io ns are not SO rare in thc 'hot' contact zonc (km - 12 10 km 13). The freq uency of 
heterozygotes and of recombinant ge tlOlypes is signifi cil tltl y increascd in thc contaet zone. Furlhcr. 
therc is obviously ;) moderate imrogrcss ion o f PG I genes in balh d ircc tions. Single PG I all els of slo
I'onicus are detec lable 95 km west and such 01' I/ylal/del"i 35 km east 01' the di st ribu tional border. 

The taxono mie treat ing 01' such examples is diffi cult. Entiti es Ihat are subdi vidcd (or joined) by 
hybrid zones cannot s im ply bc categori zed <lS eilher conspee ili c 01' as bclonging to di fferent spcc ies 
(HARR ISO N 1993). To clesc ribc .\·Ial'ollicus in th is paper as <l subspcc ies ol"nylol/del"i is thus a mat
ter of personal taste - to describe it as a di ffe rent parapat ric specics would be equaJl y justi fi ed. 

5. Lcptothorax sordidulus saxo nicus 11 0 \' . SUDSp . 

5. 1. Type materi al 

Holotype: a queen labelI ed »Sachse n: Kr. Löbau, Löbaue r Berg. 1983 . 07.27-473«. Paratypes 4 
queens and 8 workers fro m thc samc nest sampie as ho lotype. Depository: Staatliches Museum flir 
Na tu rku ndc GÖrli tz. 

5.2 Desc ri ption 

Queen (Figs. 12. 14): head more elongated Ihan in lIy/al/deri ami slo \!o/li cw; but less than in SOI"
didllills. Ge nae rathcr straig ht. sligh tly convcrgi ng fronl:!{\. Clypclts with 10· 14 weak longitudinal 
mic rorugac which may be redllced in the mcd ian areil. Frons 01' head with longitucli nal microrugae 
Ihe imerspaccs 01' whicll are chagrinale. A tra nsversal line bclwecn Ihc fronta l ca rinae, SCI pos teri-
0 1' of the fro nt;)1 trianglc . crosscs 18 - 25 microrugac. MeSOSOlll a lo nge r Ihan in I/Y/lII u/eri ami slll
vOl/iclls. Pro notlllll . mesopleurae ami lateral propodeulll with longitud inal microrugos ity whieh is 
weakcr anel less linear thnll in lIy/allderi and SI(lVOllicll.I". The inlerspaccs betwecn the rugac o n latc
ral propodculll anel mctap leurac wilh rc ti eulate microscul plurc. SClllCllulll wilh longi tudinal 
microrugos ity wh ich is reduecd in the shining median are:! . Propodeal slopc with tra nsvcrsal 
micro rugos ilY. Propodcal sp ines ralher short bu t normall y slcndcr and with aCllle lips (Fig. 14). In 
lateral vie\\'. th c main ori entat ion of spincs is nOI strie tl y cauclad as in J/Y/(iJ/deri but shows a s li gbt 
dorsad trend. Sieles o f peti o le with rctieu late microscul pt urc, the meshes 01' whieh havc a d iameIer 
of 8 - 10 ~m. Petiolc in lat cral view wi th sli ghll y concavc fronlai pro fil e. a rather high node wü h a 
narro\\', rOll tl ded 101' ami a steep, s lightl y convex poslerior slope. Pastpelio le in dorsa l vie\\' trapc
zoidal. with stra ight s ides thaI tlolably convc rgc caudad. Dorsum 01" postpcliole wilh ilTegula r ret i
cu late microscu lpturc and a fcw longitud inal rugac. DOrSlt 111 o f pCliole with fcw irrcgular rugae. Pig
metlla tion o n ave rage darker than in ny lallderi and Sllll'()// icIIS, hav ing a more dirty brow tli sh instead 
o f a ycl lowish ti nge. DOrSll tll of hcad . scutcllu m, dorsum of waist and mcsoplcurae dirt y brown. 
Pos tcri or hal f 0 1' tcrg itcs blackish brown. Antcrior half of tergites li ght ycl lowish brow tl . 

Dma of 64 queens: HL 768 .9 ± 23 .0 (693-822). HW 742.8 ± 23 .3 (698-802), ML 1300.8 ± 50.3 
( 11 62- 1393). SPB A/ML 0.24 12 ± 0.0 103 (0.2 16-0.262). SPTI /ML 0.236 1 ± 0.0111 (0.206-0.264), 
HLiHW 1.0350 ± 0.0 190 (0.990·1.074). ISP 1.637 ± 0.124 (1.42· 1.93). MLiHW 1.75 11 ± 0.0359 
(1.660-1.839. MLiHS 1.7207 ± 0.0294 ( 1.668·1.790). FR/HS 0.3507 ± 0.0064 (0.339·0.360), 



SUHS 0.7 160 ± 0.01 25 (0.69 1-0.738). PE/HS 0.3082 ± 0.0 150 (0.275-0.330), PP/HS 0.4207 ± 
0.0 197 (0,37 1-0.461 ), 

Worke!" (Figs. 2. 7): !-lead in dorsal view more clongatcd than in I/y /al/deri 0 1' slavol/iclls: gcnae 
Illore strai ghl. C lypeus w ith 8 - 13 fine longitudinalmicrocarinac: a median and 2 paramedian mic ro
carin ae afe frcqucllIly more pronoutlccd. Compared !O ny/a l/der; and slavolliclIs. thc longitudinal 
componenl of mic rosculpwrc on frons 0 1' heild is much Icss prol1oullced anclthc reti cul a te . Ira ns
verse componcil t more ex presscd. A transversal linc bctwccll thc frontal carinae, set poslc rior 01' Ihe 
fro l11al he ld . c rosses 14 - 21 mic roca rinac. Mesoso ma with rc ticul a tc mic roscu lplurc whieh is supcr
imposed by longitudinal fugos il )' in panicu lar on latcralmcsoso illa. McsopropodcaJ impression in 
the majorit y of spcc imens weil defi ned. Propodcal spincs mther sho n but narrow-based and acute: 
in contrast to lIylolll/e r; :md s lowm;clIs. thcy arc morc ercc tcd . showing a elorsocaudal orienta tion. 
Postpe tiol c and pct io le covcrcd by a rcti culatc microsc ulpture. Postpc tio lc in dorsal vicw in most of 
the cascs trapezoida l, with sidcs convcrg ing cauclael. Ove rall pigmcntation darke r than in lIy lmule
r; but definite ly light er than in sordidulus. Thc ave ragc pigmcntation pattc rn is: hcael dark to blacki sh 
brown: manclibl es. antenn ac anel Icgs yc Jl owish brown: lllcsosoma. peti o le anel postpc tiolc yc llo
wish brown to mcdiu m brown (in sordidllius black ish brown): tcrg ites blacki sh brown. exee pt fo r 
thcir antc ri or third whi ch is of a lighlc r yc llowish brown. Data of 69 workcrs: HS 627 .3 ± 34.0 (502-
699), HLiHW 1.1 224 ± 0.01 55 ( 1.088- 1.1 66), SLiHS 0.7670 ± 0,0 132 (0,743-0,800), FR/ HW 
0,3720 ± 0,0 10 1 (0.35 1-0.396), PEII-IS 0,2605 ± 0,0132 (0,234-0.305), PP/HS 0.36 14 ± 0,0 150 
(0.334-0,377), ISP 1.62 1 ± 0,123 ( 1.40- 1.94), SPßA/HS 0.2580 ± 0,0 152 (0,223-0.30 1), SPTIIHS 
0.320 ± 0.02 11 (0.277-0.36 1). 

5.3. Differential d iagnos is anel cOlllments on s imilar spec ics 

L. sordidultls Müller. 1923 has been dcscribcd on a s ing le worke r found at Roelitti in the rcgi on 
o f Triestc . T hi s type spce ime n was not available for co mparison. I-I owever. Mü ller's statcments on 
colo ur. seulptu rc. propoelca l spines. pe tiole profile anel mcsopropoelca l sutu re provide a good indi
eati on wh ieh ant is meanl. LeplOrJw rax ants whieh fit Mü llcr's desc ripti on are very abundant in the 
reg ion o fN E Ital y and adjacen l areas (A . SCHULZ and P. DOUWES. pe rso nal co rnmuni eati o n) anel 
there is a low risk that th c anIs desc ribcd he re as sordidllilfs do not belong to thc same spec ies as 
Mlille r' s spcci mc n. 

There is no dOllbtthat Leprollwrax corillrhiacJ/S Bernard. 1957 is a sy nonym 01' sordidlllllS. Thc 
typc scri es of car;lIlhiaclls. tak en at Vik tring ncar Klage nfun. onl y 110 km NNE of Trieste, is Illor
pholog icall y indi stin glli shable from [he sordidlllll.l' scrics of NE lta[ y. 

There are large similaritics in sc ul pturc. pigmentati o n. proportio ns anel shape ofbody bctwecn L. 
sordidll/Us and L. mehlS Espaelal er, Plalcaux & Cascv il s-Wcul e rsse. 1984 . A scparate idcnli ty 01' 
melas is indicatcd by its s ignifi can tl y longer head, longer scape a nel weaker mesopropodcal suture. 
Furthe r, in lIIehlS Ihe fro lltal a nel dorsal profile lines 01' the pc ti o le mect in a sharp ang le. Such a cha
ractcr combinatioll is not seen in the .\"ordidulus nest salllplcs cxamincd. The rati o HLlI-IW mnged 
frolll 1. 179 to 1.242 in 11 workcr speci mens 01' melas whi ch is ou tside the ran ge known for sordi
dulu.\" ( 1.099- 1.1 74). The strong ly e longated heael 01' me/as is a lso foune! in the in vesti gated type 
quecn and is inelieated by the dat a give n by ES PA DALE R. PLAT EAUX & CASEVITZ-WEU
LERSSE ( 1984) for 20 type workc rs . 

The best morpholllctri c diffe rentiati on 01' so /"{Jiduills anel saxonicus is fo und in the quccns. L. .1"01'
diduill s anel saxoJl icw; diller for the hi ghest s ignificancy level (p < 0.0001 ) in HLIHW. [SP, 
SPTIIML .md MLIHW. Ascparat ion o f 95 % 01' thc qu ccns is providcd by a linca rdi sc rim inanl fun
c ti on wit h 
D(4) = 7.60 SPTIIML -0,58 HU HW +0.625 ISP -0.526 MLiHW 
Tbe data 01' D(4) a nel 01' seve ral rnorpho metri c charac tc rs are g ivell in Tab. 6. 
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Table 6 Dma of 64 queens of Lq)/OIlwmx so/"(Iüllllll.~ .WlXOlliclI.~ ami of 20 quecus of L. .wrdidlllu,l' .\"ordidllills. 
Givcn are thc ari,hllleti<; IllC:l Il . standard deviat ion :md ex treme va lues of scvcrallllOlvholllctric dala :lI1d 
ofthe di scriminant D(4). 

saxonicils (n=64) sonlid ulus (11=20) 

mcan SD range Illcan SD range 

D(4) 1.2958 0. 1426 1.046- 1.656 0.81 19 0.11 87 0.644-1.066 

ML 1300.8 50.3 1162- 1393 1358.6 34.0 1269- 1420 

SPB A!M L 0. 24 12 0.010] 0.2 I 6-0.262 0.2341 0.0089 0.2 16-0.250 

SPT IJML 0.236 1 0.011 1 0.206-0.264 0. 198 1 0.0 11 9 0. 178-0.2 19 

l."IU I-I S 1.7207 0.0294 1.668-1.790 1.7686 0.0297 1.7 13- 1.828 

MUI-IW 1.75 1 1 0.0359 1.660-1.839 1.8191 0.0364 1.767- 1.904 

ISP 1.637 0.1 2-l 1.42- 1.93 1.402 0.1 23 1.24-1.67 

Figs . 13 alld 14 show the average differcnces o f both taxa in the shape anel surface structures of 
propodeulll. pelio le and poslpelio lc. The q uecn 01" S{/XOll i CIIS shows in dorsa l view more poillted, 
spines wilh a narrow base, Illore di stant spine lips and a more trapezoida l postpetio1e. Further. the 
sculplUre on the propodeum, Oll the propoeleal slope anel in the spine reg io n is clearly less pronoun
ced co rnpared to sordidll{/ls. The darker overall piglllclllation 01" sordid/llu.\" is normal ly a good 
eli sc riminating character. In so/"didllllls the anten na I club is darker than the other fu nicllill s segment s 
whil e in .I"(/xollic/ls the whole fun iculus is equall y pigment ed in a li ght yellowish brown. 

A perfect Illorpho metric separat ion 0 1' .l"o/"didlllll.l" and .I"(/xolliclI.~ workers is nol poss ible. Chanlc
tcrs with highly s ignificant diffe renccs are HLlJ-IW amI SPTI/S PBA (both p < 0.000 I) as we Il as HS 
(I' < 0.00 I) :lIld PP/ I-I S (r < 0.002). The overlap. however. 01' these characters is large e"ell ir con
s idering nest samplc Ill eans and no po\Verful di sc ri minant I"unction was found. So the most obvious 
separa ling characte l' is the li ghter coloral iol1 of the .l"a.\'ollic IIS worker. in particular o n Illcsosoma. 
Thi s c lt aractcr see rns to be more or less stable thro ughout the ra nge in Sachsen. Bohe lllia. Morav ia, 
S lovakia, E Austria and Bulgaria. I-I oweve r, one worker nest sc ri es from a locality deep!y withi n the 
rangc o f sax o llic /l s (Cent ral Slovakia, SPR 13 0ky. leg. P. Wemer. 1987.07 .20) sho ws a coloration as 
foune! in the .\"O/"didlllll.l" spcc imens from NE hal y allel W Austria . Thc worke rs ofslIWJ/l iCf/s givc thc 
impress ion that the re ti culatc microsculpturc on the pcti o le s idcs is weaker. This refcrs no t to thc 
diameter o f the meshes, which is in both ta xa 10 - 12 ~Ill . but saxo/li clIs sccms to ha vc wcaker reli
ef di ffe rcnces. 

It is diffi cult 10 dee ide whether the new taxon .mXOJliCl/s must be cons idercd as good parapatric 
spec ies or as subspec ics of sordidll !lIs. Thc differences in the tll orpho logy of the queens quote for a 
parapatric spec ies pair but the s ituation in the workers is more compatible wit h the view Ihal .\"(/olo

/liells is nOlhing but a di stinct easlern subpopulalion of sordidl/{I/s. 1'he dist inctncss 01' the popula
tions was most probably generatcd by a spl itting IIp during the Plcistoccne. One populatio n sure ly 
survived in a S Appennine refu gc area (.I'ordidll!lI.\-) and the othcr in a S Balkan re fuge area (S{/XO
lIiclIS) . Ta which degrec both taxa cxchangc gcnctic materi al in th cir present contact zonc is unkno
wn. This qll est ion can poss ibly be answered after an cxaminatio n 01' mllch more sampIes from E 
Austria (Klirnten, Steiermark). Siovenia ami the eastcrn bordcr 01' Serbia. The treatment of .\'(Ixol/ i 

CIIS as sllbspec ies as done here is prov isiona!. 
Finally, a COllllllcnt Illust be g ive n to Leptot!w/"{/x sampies collectcd by A. Schul z in the Grand 

Canyoll du Vc rdon/Provencc anel in NE Turkey. These are very s imilar to sordidl/{lls in overall 11101'
phology but differ considera bly in :11 least olle eharaeter. 

Thc 3 nes t sarnplcs with 9 workers from thc Provence ha ve a pigmentation pattern similar to .m.\"o 
lIiellS but show a ratio 01' FRJH\V 01'0.3535 ± 0.0040. Thc one queen studied shows a ratio 01' FR/HS 
ofO.32 1. Consequelltl y . the fron tal carinac arc in both castes much more approxi matcd than in so/"
die/II/us. sa.rollicIIS. nylal/deri. slal'o/liclI.\· and /uJ/"I//(/ /Idi (compare with Tab . 7. Tab . 8). This is a rat
her outstanding character. 

The 7 nest sampIes with 25 workers from NE Turkey are by morphometr)' ami pigmentation most 
s imilar to sordidllltis but show a ratio 01" PE/I-IS 01' 0.2738 ± 0.0095. The same ratio was 0.334 in 
the one quee n stlldi cd. Thcse data are Tlluch larger than in sordid ll ius. Thc taxonomie treatment 01' 
bo th thc populations frolll thc Provence and NE Turkey is undear <!mlneeel s flIrther in vesligation. 



Tabi..: 7 ~'l orphomctric d:lIa of individual LqJ/(lIllfIrtI.f workcr~ : arithmctic means in he3vy type. standard dc\'iations in normal 
type 

HS HLiHW SLiHS FR/HW PEII·IS PP/ tl S ISP SPBAIHS S PTI/HS 

lIj'h/llderi 664.3 1.0556 0.7533 () .37 .... 0.2596 0.3776 1.894 U.2704 0.3363 

(n=752) 30.2 0 .01 75 0.0 167 o.oml7 0.01 04 0.0 137 0.130 0.01·17 0 .01 65 

sll/l·tJl/iclI.I" 658.9 1.0524 0.7512 0.3754 0.2649 0.3714 2. 192 (1.3025 0.3763 

(n=847) 32.4 0.0191 0.0135 (J.O I()!) 0.0 131 0.0157 0. 171 0.0 178 0.0196 

lIf1rllltll/{/i 65U.6 1.0780 0.7liOU U.)8 1 IJ.24U 0.356 1.755 U.26S 0.326 

(n=5) 24.2 0.0154 0.0112 0.0093 (J.0059 0.()()..l0 0.249 0.0123 0.0140 

saxlJlliclIS 627.3 1.1224 U.7670 U.372U U.2605 0.36 14 1.62 1 U.2580 0.3200 

(n=69) 34.0 0.0155 0 .0132 0.0101 0.0132 0.0150 0.123 0.0152 0.0211 

sordidllfll .l" 6111.-1 1.140-1 0.7626 0.37]7 U.254 1 0.35U-I 1.5-1 1 U.2626 0.3022 

(n=37) 36.2 0.0174 0 .0137 0.0 160 0.0124 0.0189 0.156 0.0167 0.0263 

me/tl:; 648.6 1.2074 u.nm 0.3(127 0.2571 0 .3602 1.526 IJ.2762 0.3263 

(n=ll ) 2-1.7 0.0179 0.0110 tl .OOM) 0.0 107 0.0188 0.099 0.0166 0.()()90 

T~ble 8 Morpholllclri c d;lw 01" individua l qucens 01" LeplOl!wl"lI.\": ~ri thmcti c Illcans in hcavy type. slll ndard 
dcviat ions in normal type 

HL HLiHW ~'I L FRIUS S I.JI·IS MLiHSSPBA/t',lL SPTIIML ISP Pf:JI'IS PPJI-lS 

lIy/tll/(/eri 73-1.5 U.9836 1193. 1 0.3685 U.695-1 1.6109 0.2487 U.2-190 1.77-1 0.3U59 0.4306 

(n=141) 23.3 0.0 185 -13.9 0.0119 0.0114 0.0300 0.(X)98 0.()()98 0.151 0.0137 0.0124 

:;!aI·tJ/liclt.\· 739.3 U.9.!!35 1171.6 0.37"8 11.6966 1.57 14 0.2864 0.2902 1.973 0.3027 0,4245 

(n=212) 19.6 0.0182 35.8 0.()()79 0.0174 0.0288 0.0128 0.0134 0.138 0.0171 0.0222 

Iltlrllltlllt/i 789.5 1.0111 1258.5 0.3738 11.6465 1.6028 0.2665 U.2705 1.535 0.2954 0.3780 

(n=2) 6.5 0.012-1 9.5 0.()()..l7 (J .OI 12 0.0109 0.0095 0.0039 0.085 0.003-1 0.0149 

stlxollir:II .~ 76H.9 1.0350 1300.8 0.3517 U.7 137 1.72U7 0.2412 n.2361 1.637 0.30S2 0.4207 

(n=64) 21.0 0.0190 50.3 0.0060 0 .0 11 7 0.0294 0.0103 ().Ol I I 0. 124 0.0 150 0.0197 

s()rditlfl/II.~ 7S9,4 1.05711 1358.6 0.361 1 U.7230 1.7686 U.2341 U.19.!! 1 1.4U2 U.3UUS 11,4121 

(n=20) 14.5 0.0173 34.0 0.{X194 0 .0 152 0.0297 0.0089 0.0119 0. 123 0.0093 0.0222 

me/(IS 7SU 1.11 7 1283 0.3-15 11.767 1.736 1 11.251 O.B5 1.47 0.3 19 0,445 

(n= l ) 
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