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Abst ract 

Thc ant knowll so J ~lf L1nder [he name »1-~)lpop()J/cra PIIl/c{{lIissim(J« co nsists 0 1' (WO s ib ling spcc ics: 

H PIIIICIa/issimo (Rager. 1859) and H schallills/amli ( Emcry. 1899), whieh can bc rellahly distinguished 
by hi gh·prccis ion l11orphomclry und d isc riminant func li ons. Phcnolypic separat ion is el car ly supponcd 
by a mllnber 01' biologieal diITcn:nccs. H plII/c/aris.I'iIllO is capab lc 01' lang-range /light-dispersa! :Im] of 
ncsting in scvcral types 01' QUldaor habitats. Far Europc lIorth 01' 48" N, Ilcsting in ntlill ral or semi
Ilalura l hab itat s withoUi endogenous heat prod ucti on was unknown or ex tremcly mrc beforc 1950 
(0 - 6 % of 16 overal l observat ions) but doc ul11 ented in 25 % of 24 overall observations after 1950, 
wh ieh is illterpreted as a cOllsequellcl! 01' g lobal c limate chan ge. N. pl/llcrarissima docs not depcnd on 
passivc anthropogen ie Imnsport 10 invadc lempcrate Europc north 01' 48° N. r.,'lost cerlainly it has 
been prcsent in England 1600 years b.p. or Illuch earl ier. N. scl/{willslalldi. in contrasI, is not capab le 
of ollidoor ncst ing and lon g~rallge flighHli spersa l in Europe norlh 0 1' 48° N and occurs there exclusively 
in grcenhouscs. where soil anhropods are available as a main food SOHrec. This Iropical~cosmopolitan 

spcc ies depends on passive human transport when introduced to the temperate zo ne. Both speeies show 
gynomorphic and ergatoid rl,;mah.·s, major and minor ergaloid males, destruclive fighling bctween 
major males but not between minor males. alld a similar sizl' 01' nest populations . Investigalion 01' Iy pe 
materia l by higlHcsolution discriminant anal ys is cstabl ishcd th e fo ll owing sy non ym ics - in any casc 
w ith crror probabi lilics 0 1' p < 0.006: H ondrogYllo (Rogcr, 1859), 1-1. rarda (C harslcy, 1877), 
N. pUllcralissima r. jll~ara (Forel, 1892) ami H pl/llcralissimo var. exac!a (San tsc hi , 1923) are juni or 
synonyms 0 1' H pUllcwlissimo. whi lc H du/cis var. aell/Illa (Salll schi , 1911) and H ergawl/dria 
subsp. bOIlc/roiri (Forel, 1911 ) are j uni or synony ms 01' H sclta/lills/wu/i. Four names - H. abeillei 
(A ndre, 188 1), I-I. illdijJereJls ( Fore!. 1895), /-I. gibbillof(j (Fore l, 1912) amI H lesnei (80 I1droit , 19 16) 
- refer to spccics c1carly different from bOl h H. pllllclalissill/a and H. sclulllillslalldi. 

Zusammenfassu ng 

Hyp0[Jon eru PUllctllti.\·s illl ll (Roge!') <lnd H. sc/lllllilfSllllfdi (Emcry) - zwei 
morphologisch und biologisch Irennbare Arien (I-I ymenopl cra : Formicidac) - Die bisher 
untc r de m Na men »HYPopo llera pUllclarissimo« bekan nte Ameise besteht aus den 
Zwillingsarten H. PlIl1ClClfissimo (Roge r, 1859) ami H. schou illslalldi (Emcry, 1899), 
di e mittels hochau fl ösender Di skri mianzanalyse s icher Ulllerscheidbar sind. Die phäno
typisc he Untersche idung wi rd durch ei ne Re ihe bio logisc her Unterschiede bestä tigt. 
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f-I. Pll l1Cfal issi ll/ a ist z u e inem weit re ichende n Ausbrc itun gs llug und z ur ganzjährigen 
Etab lierung von Nes tern in verschiedenen Typen von r: re ilandl ebensräumcn bel1ihigt. 
N estg ründunge n in Fre i landha bitat en, d ie ke ine e ndogene Wä rmeprodukti on aufweisen, 

waren vor 1950 in Europa nördlich 48° Nunbekannt oel er extrem se lten (höchstens einer 
von 16 Nachweisen), wurden hier abe r fiir sechs vo n 24 Nachweisen nac h 1950 dokumen

tiert. Diese Zunahme w ird a ls Fo lge der globalen Erwärmung, insbesondere de r mi lderen 
Winter inte rpret iert. I-I. p ll l1clafissilllCl war be i de r Bes iedlung de r tempc raten Zone nö rd li ch 

48 ° N ni cht von passivem anthropogenen Transport ab häng ig und kö nnte sc hon im 
Atlan tik u l11 h ier e in gewan de rt se in . Z umi ndes t Eng land w urde seh r wah rsche inl ic h 
s pä tcs te ns im 4. Jahrhunde rt bcs ie de lt . I-I. sclwll i ns/alldi is t d agcgcn ni c ht z u e ine m 

weitreic he ndem A usbrci tungsn ug oder zur Etab lierung von Fre il andnes te rn in Euro pa 
nördl ich 48° N bemhig t lind tritt hi er ausschli css lich in Warmhäuse rn a uf, wo kl e ine Boden

arthropodcn a ls I-I auptna hrungsq ue lle verlligba r sind. Sie ist ein tropischer Kosmopol it, 

dessen E in fli hrung in d ic tClll perate Zone unter gegenwärtigen k limati schen Bedingungen 

von passivem a nt hropogenc n Tra nsport zwingen d abhä ng ig ist. Be ide A rten zeigen 

gynomorphe und ergato iele Weibchen, e inen Grössenbimo rph ismus ei er ergalOidell Männ
c he n, Beschä di g un gskam p f" zw isc he n de n Major-Mü nn c he n , Fehl e n e in es so lc he n 

zw ischen Mi nor-Män ll e hen und ei ne ve rgleich bare Demog rap h ie de r Nes te r. D ie 

Unle rsue hung vo n Ty pc nma lc r ia l mitt e ls hoeha un ösende r Disk rim inanzana lyse konnte 
folgende Synonymien mil einer Irrtlll11Swah rsche in lichke il p < 0.006 zeigen: H. alldrogyna 

(Rüge r, 185 9), /-I. tarela (Chars ley, 1877), 1-1. PIIIIC!atiss illla r. jllgata (Fo re l, 1892) lind 
H. plil1cla/issimo var. exocta (San tschi , 1923) s ind j ünge re Synony me von /-I. PIIIIClalissima, 

wührend /-I. dl/lcis va r. aemula (Sa ntsc hi, 19 11 ) a nd H. ergotandria s ubs p. bO/"ldroir i 
(Fore l, 19 11 ) jünge re Synonyme vo n !-I. schallil1slancli si nd . Vier Name n - H abeille i 
(A ndre, 188 1), H. indiJJerelis ( Forel, 1895), H. gibbil/o!a (Forel, 19 12) lind H lesnei 
(Bondroil , 19 16) - bezichen s ich auf vier deu tli ch von I-I . pUl"/c/CIfissima und H Sc/WUil lS

lalldi ve rsch iedene A rt cn. 

I. Introd uction 

Thc an t genus 1-IYPopollera (Santschi , 1938) is 01' ma inl y tropi ca l di st ri buli on a nel d iffe rs 
fro l11 POllera Lalre ille, 1804 in the fcmalc eastes by the absence of a fenestra or thin 

translucent SpOI on antc rovenlral subpetiola r lo bc. According 10 the conceplions fo llowed 

so far (K urrER 1977, COLLINGWOOD 1979, SEIFERT 1996), only two species 01' 1-lypopol1era 

ha ve invaded Centra l Europe : H edlla/'di (Fo re l, 1894) a nel »!-I. pUllcraliss ima ( Roger, 

1859)«. H edllClrcli is w ide ly dislribu led in the Medi tcrranean but on ly cxceptiona lly 
found in S Centra l Ell ro pe. »/-1. p ll llclalissi lJlo« , in contrasI, is knowll frOJll a ll countr ies in 
Central Euro pe allel has cxtendcd ils range 10 Fennoscandia. Within the myrtllecof~llll1a of 
these regions, it is oll tstanding rar its peculia rity of nes ting in hcaps or mounds of various 
decomposing o rgan ic mater ial s (DoNISTHOltI'E 19 15, STRADLI NG 1965, SEIFERT 1982, DESSA IH 

& C\~'I ~IAERTS 1995, DEKoNINcK & VANKEltKI!OVEN 2001) or for be ing reeorded deep in a 
coa l llline in S Eng land (YAlmow 1967). 
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Arccent morphologieal invesligat ion had Ihe surprising res ul l Ihat })f-/' PIII/Clafissillla« 

in the concepli on 0 1' a ll eon te m porary au tho rs consists 01' two clearly d i frere nt species 

and that the natura l h is to ry 0 1' thcse ants must bc written anew. An il11provcd 1110rphol11ctric 

mcthodology very near 10 Ihal desc ribcd by Seifcn (2002) enabled a cenain discril11inat ion 
01' bOlh workcrs and gynes 01' the 1\\'0 sisler species on the indi v idual level. Despile th is 
c lenr separat ion, a d iagnostic character pcrcept iblc by simplc visua l inspcct ion (such as 

charactcr istic setac, carinae, curvalures, dents etc.) was not discovcred. Hence, the 
distinction of J-J. pllliclafissi/lla from ils sis ter species f-f. schallillslal1di (Emcry, 1899) is 

p urely 1110rp h 0 l11 Clric a l t he prcscnt stagc . Th c rcsu lts 01' thcse slud ies , 01' type 

invcstigations in 12 rclatcd taxa , and a dirre rential biology 01' the two s is tcr species are 
prescnted in Ihis paper. 

2. Materials and methods 

2.1. Equipmcnt, m casuring, and d ala eva luation 

Worke rs we re evaluatcel für a minimum of' 10 anel gynes fü r a mini m um 01' 9 l1 umcric 
characlers, at magnifications 01' 200 - 320 x usi ng a Wild MI 0 h igh-pcrlürmance stereo

microscopc cquippcd with a 1.6 x planapochromatic object ive. All measurements were 
madc 0 11 m ounted anel dr ied spec imens usi ng a pin-holdi ng s tage, pe rl l1 itt ing endlcss 

rotat io ns aro und X, Y, and Z axes. A LE ICA cross~sca l ed ocular m ic rometer wit h 

120 grad uation marks ranging over 65 % 01' the v isual ficld was used. A cross-scale is 

inevi tab le for exact meas ure ments of characlcrs such as PrOc er Fo DG. A mean mcasur ing 

error 01' ± 0.6 ~lm was ca lculalcd for sIllall anel we ll -dc lined Sl ruc turcs suc h as pClio le 
wielth, but one of ± 2 ~lm for larger s tructures with diflicult pos itioning alld some definit ion 

error such as mesosoma Icngth. To avoid rounding errors, all measurements were recordeel 
in p m cven 1'0 1' charac ters fo r w h ic h a precision 01' ± 1 p m is impossible. In o rder 10 rcduce 

irritati ng refleclions of the cu ti cular s urfaccs, a plas lic diffuser was pos il ioned as elose as 
poss ible to the specimcn. T hi s Illcthod considerably improved the resolution of micro~ 

sculplure allel thc mcasuring accu racy 1'01' tiny Slruc turcs such as pubesccnce ha irs. Any 

mcasurement re/crs to rea l cuticu lar su r t~lce and nOI 10 the d iffuse pubcscence s ur face 

(i mporlant in CW, PEW, FR, MW). 

The process to disc r irn inate thc most sirnilar s istcr spcc ies inc luded (a) the reduction of 

va riance in prilll a ry data (SEIFERT 2002), (b) Ihe removal 01' alloll1et ri c va ri ance by s pecies~ 

specilic funct ions valid für species pairs (SEI FERT 2002), and (c) a canonical discriminant 

analysis w ith an S PSS program. 

2.2. Th e morphomctric ch .. ractcrs 

C L ~ maximum ccphalic leng th in median linc; thc head m ust be carefully t ilted 10 
thc pos ition wi th the truc maximum. Excavations ofoccipUI reduce CL. Anlerio r 

refcrence poinl in POl/ era al1(l NYPopol/era is the upper clypea l prolrus ion 

(elo not usc the c1ypeal protrusion below mandibu lar level!). 

es - ccpha lic s izc; the <l ri thmct ic Ill ca n o f C L allel CW, uscd as a less variable 
inelicator of body s izc. 
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C \V - maximum cephal ie width . 

EycPos - a di stance bctwccn a postcrior and antc rior rele renee point measured when 
hcad aelj ustcd as givcn ror C L. Poslerior referellce poil/I: interscction point 
0 1' the median lille 01' head with an onhogonal line direetcd to eye centre. 
Beeause 0 1' bilateral head as)'mmetrics use an average or both c)'es . AII/erior 
referellce poill/: <lnteriormost point 01' c lype ll s as gi ven für CL. 

FoDG - rncan di swnee 01" fovcolac on dorsu1l1 01' Ist gaster terg itc. Count thc Ilumber 
orfovco lae 11 in an area A. FoDG is then sqrt A.lsqrt 11. To enable 111 0St efTeeti ve 
cOllnting, seleet a mirroring part and align the cOllnting areas longitudinally. 
Explic itly, count ing was perfürmed within squares 01' 10 x 10 graduation marks 
(GRM) at a magnificat ion o/" 320 x . In thi s ease, 10 G RM eorrcsponded to 
42.5 pm. For cxamplc, ir 40 foveo lae in sevcn 10 x 10 GRM squares were 
counted, ,hcn FoDG is c.lcu l.'ed.s 42.5 * sqrt (7/40) = sqrt (7 ' 42.5 * 42.5)/ 
sqn (40). In the LEICA cross-sca led ocular micromctcr thc space bctwccn thc 
GRM aJl(1 thc cross line is cxactly 10 GRM wide. Henee, va rioll s numbers 01' 
10 * 10 GRM squares, eonncetcd or not , can be e<lsily dcfi ned. In 1-IYPopol1era, 
pubesccncc may be patchi ly removed to reduee thc eounting error. 

FL - max imum di vcrgenee 0 1' fronta l lobes. 

FR - min imum distance betwecn frontal carinae. 

ML - mesosoma Icngth measured in lateral view. Allterior referel1ce poinf ill Ih e 
\\lorker: thc point wherc a lllerior pronOlal s lopc curves in an lc ri or pronolal 
cxtcns ion(shield). Allterior ref erell ce poillt ill fh e gy" e : the ante riormost 
point o/" Ihe face 0 1' pronota l s lopc. Poslerior relerellce point ill bOI" casles : 
caudalmost po int of median propod eulll. (No tc: a rIer thc fIrs t s uture a t 
propodea l end there is st ill a sclerite somctillles panially hiddcn by petiole. If 
thi s sc lerile is not I"llll y vi s ib le, measurc to Ihe suturc anel multip ly with 1.03). 

M'V - maximum overall Ill csosoilla width (workcrs) or max imum width before thc 
tcgu lae (gyncs ). 

NOH - petio le !lode height ; measurecl in a ri ght ang le from a referenee line bcginning 
a t thc trans ition point betwccll ca llda l node profile and eaudal pe tio lar neck 
an el cnding at thc most frolltodorsal point of' !lode corner (Fig. I). 

PEL - petiole length; horizontal di stance frolll the tip 0 1' the I'rontolatcral node corner 
to the eauda lmost point o f pctiol e ( Fig . I). 

PEW - maximum width 01' petio le. 

PrOc - a preocular di stanee betwccn a poslcrior ami an terior rc fcrenee point mcasurcd 
when head adjusted as given for CL. Poslerior referellce poill/ : interscc tion 
poin t 01' the median line of hcad with an orthogona l linc d ircctcd to antcrior 
c)'c marg in. Because 01' bilatcral hcad aSYl11l1lctries lIse an avc rage 01' both 
cycs . Alllerior referel1ce poil/I: antcriormost point 01' clypcus as givcn for C L. 
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1 
NOH 

PEL 

Fig. I Mcasuring of pctio lc lcnglh (PEL) and 01' pCliolar nock hl.!i ght (NOlI ) in Ponera :md 
Hypoponera 

2.3. Sources or materia l 

65 

Ill sti tu tiolls er private co llcctions from wh ich matcria l was studicd havc the fo ll owing 
acrolly ms: 

coll.ßurgcr 

co ll.Daubcr 

coll. Yamauchi 

DEI 

MCS Genova 

MHN Gcnevc 

MN H Paris 

NM Le ipzig 

NHM Basel 

NI-IM Wien 

SM Frankfurt 

SMN Görlitz 

UM O,ford 

ZM HU ßerl in 

collcc tion 01' F. ßurgcr/Wei mar 

collectioll of J. Dauber/G iessc il 

collect ioll of K. Ymnauchi/Gifu 

Deut sc hcs Entomolog isches Inst itut Ebersw<1l de 

Museo C ivico d i Storia Na tura le Genova 

Museum d ' Histoi re aturellc Gcnevc 

Museum Nat ional d' Histoi re Naturclle Paris 

Nat urku l1dcll1useull1 Leipzig 

Naturh istorisches Museum Base l 

Naturh is tori sches Museum Wien 

Senckcnbcrg-M USCUIll Frank furt 

Staatli chcs Museum llir Naturkunde Görli tz 

Univers ilY MUSCUJll Oxford: Hope Entomological Collections 

Zoolog isches Museum der l-I ul1lbolclt-Universitüt ßerl in 
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2.4. Illvcstigatcd material 01' H. fJlll1cttltissi1l1i1 ,md H. sc!llluinsllllu!i 

45 sam pIes of I-I. PlIlICtat issil110 \V ith 11 ergatoid males, 38 gynolllorphic and 48 werkers 
ergatoid female spec imens werc morpholllcirically investigated: 

AUSTRIA: Dornbach , 1862; Linz- 27 km ESE; Gutau, 1974.07.30; Purgs ta ll (15.07.53 E, 
48.03.05 N), 1978.07.28. ßElGI UM: ßruxc llcs, Qual1icr l copo ld , ra ilway station , 1994.08. 16; 
leuvcn, centTe ofthe city, 1998.07.10; Limburg, Overbroek, Gelinden, 1998.08.1 6. CANADA: 
Montreal , Insectarium, 2003.05.28. ENG LAND: Oxford , SI.Giles Raad West, grecnhousc, 
1877, typc H ta,.da ; Wcstc rham 1921.10.29; Westerham, 1921.06.05 . FINl AN D: Jyviiskylä, 
pre 1925 (leg. Sahi berg). FRANCE: Reims, 1934.06.24; Reims, 1934.07. 18. GERMANY: l3eriin, 
prc 1860, type f-I. plIllclarissimo (Roger); Leipzig-City, 19 12.07.15; M ihitz near Leipzig, 
1912.06.0 I; Fahrnau, Hühnerberg, prc 1925; Bcrlin, pre 1945; MarburgiLahn, Niedcrwci mar, 
1949.07.04; Halle, Passend orfer Wiesen, 1953.07.22; Dresd e n, Dres dener Hei de , 
~>Sall gartenmoor«, vii.1975; Untcrgrochlitz near Grciz, 1977 .01 .1 4; Untergrochlitz near Grc iz, 
1977.07.05; Leipzig-Cily, 1978.08.; DoberschülZ ncar Eilenburg, 198 1.09.27; Dobersehütz 
near Eilenburg, 1981 .10.04; Mosehwig near Bad Schmiedeberg, 1982.08. 15; Leipzig, Auwald, 
1983.08.08.; Leipzig, Auwald, 1983.08.12; Ruh la, 1987.06.28; Rudingshain-E, Niddahängc, 
1990.07.23; Mainz-Finlhen-W, l-Iöllenberg, chalky sand dune, 1990.09./ 10.; Mainz-Finlhen
W, Höll cnberg, young orchard, 1990.09./ 10.; GOIha, Seeberge, Heil ige Lehne, 1993.08. 14; 
Königshain near Görli tz, Hochstein- 0.5 km SE, 1994.08.09; Rottewitz ncar Mcissen, 200 1; 
Hamburg- Eimsbiittel , 2002.06.26. l UX EM BURG: luxemburg-Ci ty, City l3ath 19 18.08. 
MADAGASCA R: Imerina, pre 1893 , type H jllgata. MOROCCO : Tanger, 1904; Vol ubilis, 
pre 192 1; Rabat , prc 1921. THE NETH ERLANDS: Mijdrecht , 1926. 10.08 (van der Wiei). 
NO RWAV: Röa near Oslo, prc 1945 (Eidmann). PO l AND: Rauden , pre 1860 , ty pe 
H. pllJ/Clalissillla; TUN ISIA: All-l ammamat (36.24 N,1 0.37 E), 1917.08., type H. exacla. 

29 sClmples 01' 1-1. schauins/OJuli with 2 ergatoid males, 24 gynol11orphic and 45 crgmoid 
fernale speeimens wcrc morphometrically invcst igated: 

BELGIUM: Bruxclles, Botani ca l Garden , grccnhousc, 1909. 11 ., type I-I. bone/roi,i; 
Maarkedal (50.47 ' N, 3.37° E), home for the agcd, 1997.01. ENGLAND: l ondon, butcher's 
shop, from electrocutor trap, 2000; ßerks, Wilden, butterfly house, 2000.02.25. GERMANY: 
Potsdam- I.5 km WNW, Sanssouci, greenh ouses, 1939.07. 19; Potsdam: Babc lsberg, 
greenhouse Oreh idllora, 1939.07.21; Potsdam- I. 5 km WNW, Sanssouci , orcll id houscs, 
1940.10.08; POlsdarn- I.5 km WNW, Sanssouc i, orcllid houses, 194 0.06.19; Bcrlin, 
Zoologieal Gardcn (aquarium), pre 1945; Berl in, Zoological Garden, prc 1945 (Heinroth); 
Leipzig, Botanical Garden, grecnhousc, 1955 .03 .11 ; Wuppcrt~ l , Zoological garden, 1960.04; 
Frankfurt/M. , Senekenberg-Anlage, at Wi lldow, 1973.07.1 3; Frankfurt/M., Senekenberg
An lage, al window, 1974.07.10; Leipzig, Botanica1 Garden, grcenhoLlse, 1978 .08; ßerlin
Neuköll n, Britzer Garten, bUllerfly house, 1995.01.12; Erfurt , butterfly house, 1999 .02.27; 
Dü sse ldorf-C ity, Aquazoo , gree nhou sc, 2002; Gürl itz-City, Na turkundemuscum, 
grcenhouse, 2002 .03 .21; Berlin-Fricdrichsfclde, Tierpark, grcenhouse, 2002 .1 0.02 ; Konstanz, 
botani cal garden of univcrsity, grecnhouse, 2003.04.24. HAWA II: Laysan Islaml (25 .46 
N ,1 71.44 W): Schauinsland, pre 1900, type H scl/CIuinslandi. IN DONES IA: Java: Cibodas, 
2000.01.05. JAPAN: Okinawa: Vona, 1999.10.03; Ok inawa: Miyake Isl. , 2001.07.26. POlAND: 
Breslau, Botan ical Garden, grccnhouse prc 1945. SWITZERLAND: Znri ch, Zoo logical 
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Garden, g reenhollse, 200 1.0 1.28. TANZAN IA: Kilirnandjaro: Kiboscho, 1400 rn , 1904, type 
H. aell/It/a. ViclOr ia : Nyanza, Acip. cli Ses se, Buga la, 1908. 

2,5, Inves tigatcd type material 01" f-1ypopollerlJ 

For any of the 12 names treated here type material was availab le and any of thc namcs 
could be referred 1O HYPopolIera. The text on the type labels is c it eel with each writing 
error, ab breviation or s ign anel illeg ib lc sy llab lcs a re Il1cntioned. A backslash between the 
c itat ions Illcans a change to the Ilext label on the same pin. DilTc rcnces between text of 
labe ls allel statements in ori g ina l descript ions were in no case as strong that genuine type 
identity might be eloubleel. Mater ial is listcel here under thc orig inal nalllcs in chrono logical 
order. 

POll crlJ IJllII c(lIfinimlJ Rugel", 1859 : I paralectotype \\Io rke r (des. by Seifen 2003) in 
MN I-I N Paris, apparently labe lIed by Roger himself))Roger \ POl1era pUl/cra/issimo. 11. sp. Cf 

Ralldell Balill \ MUSEUM PARIS COLL. O. SICHEL 1867«, and a eopy of a handwritten 
cOlllmcnt of Roge r in German. I para!ccto ty pe worker in DE I, labcll ed not in Rogcrs 
handwri ting )) !?al/demc I paralectotype worker in ZM HU Bcrlin , labelIed not in Rogcrs 
ha nd writing ) Schles ien Raltdell Hoger. S. \ Ponero pl/I/c /(Ifissill/o Rog. \ Type« . 

POllel"ll (lIldrogYlla Roger, 1859: 2 ergatoiel syntype mal es in Z MH U Bcrlin , labelleel 
not in Rogers handwrit ing »Schlesiel/ Ralle/eil Rager. S. \ POllero pl/llclal. Rag. v. Ol1C!rO· 
gYlla Rag \ Type«. 

POllcra ("rda Ch,usley, 1877: 2 syntypc workers in UM Oxf"ord with the follow ing 
labels : ) Ex Coll. J. 0. Weslwooe/. Pres. 1857 by Rev. F. IV J-!ope. Named 1896 by Edw 
Saunders as Ponero pUllctarissillW« (print ed an el hand writt en) , )IJ/lrro wing il/ loose 
earth in g reenhollse R. S. Chars!ey OXF'ORD« (in Clmrsley's handwriting), »Ponera tarda 
Clw rsley. In g reenhol/se n eor fh e WO OdSlock R O.\ford - All P plll1C fali ssima? sec. 
H'. J. Whife -I- 1:-' Smith in litt. Sepr. / 879« (in Westwooels hanclwriting), and )TYPE J-!YME 

2500 172:2/2 POllera IQI'da Charsle)'. /877 S I'NTYPES 99 /-IOPE ENT COLL.. OUMNH« 
(p rinted label). 

P01Jel'(1 aheillci Andre, 1881 : 2 syntypes in MN HN Paris: I \\Iorker type labe l1 ed »)Ajoccia 
Abeille \ MUSEUM PARIS CO LLECTiON ER NEST IINDUE 191 4 \ TYPE \ H. abeillei 
(Alldre)«; I type worke r with sallle labe lling but bottol11 label »abeillci (Andre)«. 

POll el'(1 fJlIlIl.'llIlissimll r. jugula Forel, 1892 : I ty pe gync wi tho ut scapes, labe lI ed 
)) Typus \ P pUIIC(afissill1C1 Roger !? jugow Fore! Im erina (Sikora) \ I: P jugafo Fore!«, 
MHN Geneve. 

POllera fJull C(llfissillla r. im/illerens Forel, 1895: 4 syntypes in M HN Gencvc: I gyne 
label1ed »7jJplIs \ P PUll clotissima Rag Cf I: illdifferells Fore! Moromol/go (Sikora Juli 93) 

Zi type«; 2 workers »Typus \ POil. pUllcrorissimo Cf I: illd{fferellS type 1\llarall/al/ga (S ikoro 
Juli 93) 75 \ 7. P indijJerel1s Fore/«; I gyne, labe l1 ecl );50 Mg \ POl/ero PUll c fotiss ima 
Rager Cf I: illdijJerells Forel MockaYi< (poss iblc rcading al so »Mokay« or ) Mackay« ). 



68 Bernhard Sei fe rl 

Poncrll pUllcllllissimll var. scJulIlil1s/wuli Emery, 1899: 2 gync synlypes on [WO different 
pins in MCSN Genova: thc first syntype JabeJled »/I/S. Lc~)lsal/ Schallins/cmd« alld »Ponem 
PIIIICfOfissimCl var Sclwllills/andi EII/ery« in Emcry's handwr it ing and a rcd labe l 
}}SYNTYPUS fOllem pllllclalissilllO \la/: sclwuills/al/di Eil/eI)'. 1899«; thc seeon e! syntype 
labe l1 ed ,dll.\'. LaysclIl Schal/ins/al/d« in Emery's h3ndwriti ng ami a with a red labe l 
»SYNTYPUS POllera PIIIIC/alissilllO var. scl/CIuinslalldi ElJlelY. /899{(. 

POlier" dIlIcis val'. ucmulll S~lnt schi , 1911 : I worker Icc lotypc (by prcsent designation) 
anel I worker paralcctotype on se parate pins, hOlh labelIed »Type« (handwritte n), 
»MUSEUM PARIS AI'RIQUE ORIENT ALL. KILIMAND.JARO (ZONE DES CULTURES. 
KIBOSCHO (/400 111) CI-I. ALLUAUD 1904« (printed) al1(l »Ponera dulcis \/0/: aemllla 
Sam« (lHlndwritten) , stored in NI-IM Basel. lcctotypc with C W 532 pm, paraleetotypc 
CW 545 pm, 

POllera erg lltandria s ubs p. bOlldroiti Forel , 1911 : fo llowing syntypcs labeJled with a 
printcd »Typus« label , storcd in MHN Gcncve: I worker labelIed »Jardill BataII. Brllxelles 
/5-/1-09 \ d e/gafOic/e mi/IO/,« in Bondroit's handwriting anel HP ergOlandrja Forel r. 

Bondroili For Ö Iype /Jrl/xelles Serre challd« in Forcls scribb li ng. This specimen shows 
a wcll-dcvelopcd st ingcr anel no trace 01' ma le gcn ita lia . 3 workcrs labe lI ed »Bruxe//es 

1/ -09« in Bondroit's hanelw ri ting and »P e/galal/dria Fore/I: /Jolldroili For 9 lype Se/Te 
challd B/'IIxe//« in Forcls sc ribbling, 1 alme gync labelIed »Brllxelles Jardin Ba/all. 5-1/-
09« in Bondroit's han d writing and »P. erga/alldria Fore/ r. /Jolldroj/i For « type 
Bruxelles Serre chal/e/ \ I: P /Jolldroffi Fore/« in Forcls sc ribbling. 1 crgatoid male labelIed 
»Jare/in BOlall. /3ruxelles /5-//-09 \ d ergafOide« in Bondroit 's handwriting. 

POllera opaciceps val'. gibbillolfl Forel , 19 12 : J type worke r, labelIed »TypIls \ POl1era 

opaciceps May,. 9 val'. gibbillola JelY &. Kew \ v, gibbillo/{l Fore!«, (other possible 
read ings 01' Forcl's seribbling ».Jel)!« : Kcry, I-Icry, Guy), ivll-l N Gcncve. 

POllera Ic.'m ei Bondroit, 19 16: J worker type, labe lI ed »1122 \ Bois.de.Cololllbes 7 
Jllil/e/ 87. SOllS /es pierres \ MUSEUM PARIS FIUNCE PLESNE 19 \ T)'PE \ POllera 
leslJei ßOIJ(!J: Type« alld in Forel's handwriti ng »foJlem ragllsai EIII, ssp. sal1fschii Em 
(= /esllei Bond «, MN I-I N Paris. 

Pouera pUllc/Miss;ma va l'. eXllc/1I Santschi , 1923: 1 Icctotypc (by prescllI designat ion) 
and 2 para lectotypc wmkers 011 the same pin, labe lI ed »TlIllisie 1-laIll1l10m(l( (SaJIIschi 
VIII) \ P PIIIIC/Clfissima \I. exac/a Sa/«, N I-I M Base l. The l ce totypc (top specimen) w ith 
es 617 , sLies 0.777 and MW/eS 0.647. 

3 . Result s ,111(1 discuss ion 

3.1. Synony mie Iists 01' H. PIIII Cf(I/;SS;IllU and 11. sc!wuiJlslmllli 

Based UPOll investigat ion 0 1' type material thc fo llowing synonymie lists are prcscntcd 
(an argumentation why these synonymies are es tab li shcd is given in sect ion 3 .2.) . 

HypopOllel'lI /JllllclltIis.\·im(l (Rage i', 1859) 

POllefO plfllclatissilllCl Roger, 1859; r OLAN D anel GERMANY: Rauden and Berlin 
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Ponera androgyna Roge!', 185 9; r OLAN D ami GE RM ANY: Rauden ami Berlill 

Ponera larda Charslcy, 1877; ENGLA ND : Oxford 

POl/era punclalissilllG r. jugala Forel , 1892; MADAGASCA R 

POl/era pllnCIGlissilllG va r. exac/a SarHschi, 1923; T UN IS IA : 1-lalllll1all1et 

/'/YP0l'ollera SclllfllillSlfllll/i (Emcry, 1899), stllt. 110V. 
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POl/era p UI1ClalissilllG va r. schal/ills/allcli Emcry, 1899; J-I AWA 11 : Laysan Is lal1(l 

POllera dulcis var. aell/u/a Santschi, 19 11; TANZAN IA : Kilil11andjaro; syn. nov. 

POllera ergalcll1dria subs. bOHdroit; Forel , 1911 ; BELG IUM: Bruxc ll es; syn. no v. 

!-~)lpopollera bondroiti. scnsu Yi\t-.I/\ tJCIlI c\. a l 1996 [morph011lctric data and invcs tigat ion 
01' syntopic material ] 

3.2 . Differential diagnosis or /-I. PIIl1L'llitissima and sclllluim;/{llu/i 

The types 01' all ava ilablc namcs possibly rcp resenting synonyms 01' I-I. plll1clatissima 
and H schal/illslandi were investigatcd in thi s study 10 ensurc tha t no senior synonym 01' 
H scl/CIllillSlal1di rell1a ineel undetectcd. Tltc idcmity 01' 12 taxa was check cd in Ihis way. 
Fo ul' names - H abeillei (Andre, 188 1), 11. illelifferens (Fore l, 1895). I-I. gibbino/a (Fore l, 
191 2) ami H lesnei (B ondroit , 1916) - rc fer 10 spcc ies c lcarly di fre rent from bOlh 
I-I. plll1c/alissima anel I-I. schalliJ/slaJ/cli (sec scCti Oll 3.3.). 

Primary 1ll0rpholl1et ri c data 01' workers anel erga lo iel females specil11ens of 5 European 
spec ics 01' 1-IYPopollero an el 0 1' the gyncs 0 1' 1/. pl/ llclalissima an el 11. schal/inslallcli arc 
givcn in Tabs I ami 2. No conspicuous external characters s uch as cari nae , d ents. 
curva turcs, sculptura l e lements, se tae elc. we rc eli scovcred thai could ,dlow a eliscriminati on 
01' th c s is te r spec ies I-I. pllllclalissilllO anel I-I. schal/ins/alleli by s ubjeetive v is llal 
in spec tion. Reliabl y poss ible was thc separation 01' worke rs by di sc ri1l1inant fu nclions, 
thc deta il s 01' which are g iven in the Appendix (sec lion 4). The rcsulling discriminanl 
scores D( 1 0) given as arithmetic mean ± standard deviation (Iowcr ex treme, uppe!" extremc) 
were: 

t-I. pllllclarissil1la 0 ( 10) 

I-I. scl/CIllil/slandi O( I 0) 

3.068 ± 1.004 [+ 0.6 1, + 4.84] 11 = 48 

- 2.815 ± 0.995 [- 4.91 , - 0.6 1]11 = 45 

100 % ofthe 93 initial class ifieat ions were confirmed by 0 ( 10) wilh crror probabililies 01' 
p < 0 .05 in thc worsl case ami any of thc in volved type ineli vidual s was allocaled 10 e ither 
cluster with an crror probabi lily p < 0.006 (Fig. 2). Henec the synonymics statecl above are 
fu Hy confirmeeI: 

O( 1 0) was 3.02, 3.21, 2.83 in the 1cctotypc alld two para types of I-I. pl/llctatissil1la f"rol11 
Ratl(len, 2.37 and 0.7 7 in the syn types of l/.larcla from Oxford, 3.80, 4. 17 anel 4.29 in thc 
Icclotype anel two paratypes of H exaCla from AI Hamll1amat , - 0.99 and - 1. 54 in thc 
synty pcs 01' t-I. aellllfla f"rom Kilimandjaro anel - 3.2 1, - 4.28 and - 2.93 in the syntypes 0 1' 
I-I. bOlldraili from ßruxc ll cs. 
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A re liab lc separa tion 01' gyncs was possible by discrim inunt fU llcl ions, thc detai ls 01' 
wh ich are given in the Appendix (sect ion 4). Thc rcsult ing 0 (9) we re : 

I-I. plll1crarissill1o 0 (9) 

H. schauillslandi 0(9) 

3.294 ± 0.8 16 [+ 1.77, + 5. 15] n ~ 37 

- 4.316 ± 1.234 [- 6.38, - I.77]n ~ 24 

Any orlhe 61 initial classifications was conrinncd by 0(9) and any specimcn including 
thc types was allocatcd 10 e ithc r cltlstcr with an crror probabi li ty p<O.OOI ( r ig. 3). Hellee, 
thc synonymics statcd above are fu lly confi rlllcd a lso in the gyncs : 0 (9) was 1.77 thc 
paralype cf '-I. pl/l/clatissimCl (rom Rauden, mi nus 5.48 im d mi nus 4. 14 in thc syntypcs of 
/-I. scl/CIliinslandi from thc Laysan Island, anel minus 5.35 in the syntypc 01' J-/. bOlldroiti 
frolll ßruxe lles. 
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Fig.2 Canonical di scr iminant valucs D ( 10) 01' workers 01' 1-1. schallins/mu/i ( Emery, 1899) and 
N. pllllcialissima ( Rüge !". 1859) . Pos ition of type spccimcns is ind ic:ltcd by Ic tters: 
ß - H bOl1droili (ForcI, 191 1), A - H aell/Illa (Santschi, 1911), T - H. /(I/'d(l (C hars lcy, 
1877), P - H 1J/1II('I(lli.~.\·il/l(f , ami E - H eX(lc/(I (San tschi, 1923) 

Thc type gyne of I-I.jlfgo/{l from Imcri na, in whieh both seapes a re missing, could not be 
includcd in thc analysis above. Thc primary data of this type gyne were es 677, eLlew 
1. 145, MW/CS 0.770, PEW/CS 0.493, PELICS 0.3 85, MLiCS 1.654, NO H/CS 0. 376, FODG 
13.5. To objeclively asscss the pos ition of thi s taxon , a separate analys is caJculating a 
di sc riminant 0(8) was run , the deta ils of whieh are givcn in thc Appcndix (scction 4). 
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Thc cxc lus io n 0 1' th c powcr ful charactcr S L from thc analys is did not dccreasc thc 
di scriminative perfo rmance dramati ca lly: 100 % 01' thc initial class ificati ons still were 
confi rmcd, 98.4 % 01' ind ividuals were classificcl with crror probab il it ics 0 1' p < 0.0\ , and 
any o ft hc invo lvcd type indi viduals was a llocatcd to e ithcr cluster with an crror probab ility 
p < 0.00 1. Thc ty pe 0 1' H j ugm(/ showed 11 D(8) 01' 1. 70 with a probabi lity to be long to 
J-/. pUl1ctatissimo 01' p > 0.999. Thc ovcra ll 0 (8) for 62 gync spec imcns werc: 

/-I. pUllctal iss illla 0 (8) 

H. schauillslallcli 0 (8) 

2.48 1 ± 0.8 16 [+ 0. 65, + 3.78]11 = 38 

- 3. 124 ± 1.240 [- 5. 11 , - 0.65] 11 = 24 

Comparati ve sta tcments 0 11 thc character combination 01' ergato id males are nol poss iblc 
hefc becausc only OIl C spccimcn plus one heae! of one I-I. schal/ inslallcli ma lc was ava ilable. 
Howcvcr, with es given in 111m. thc size-corrcclcd scapc length indcx 

sues". = sues /(- 0.3589 es + 0.874 1) 

01' thcse two indi viduals was clearl y lower than in a ll 11 H pl/llclalissima malcs : 0.857 
a lld 0.885 aga insl 1.000 ± 0.018 [0.968, \ .028"1. These data promise a c le'lf separa tion o f 
both sistcr species whcn morc specimcll s with complc te charactcr sets would be avai lablc. 
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Fig.3 Ca nonica! d iscr im inant valllCS [) (9) 01' gyncs 0 1' 11. schauills/alldi (E mery, 1899) and 
N. p ll llc farissima (Roger , 1859) . Posi ti on 01' type spcc imens is ind icat ed by le tt ers: 
ß - H bOlldroil i (Fore!. 19 11 ). S - H sdwllil/s/alldi . • md P - 1-I./J/II1Cfalissillla 
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Tab. I Morpholllctry o f workcr ami crgaloid fl!mak ind ividuals or6 spcc il!s of 1'~\'1)OpOller(l occurring 
in Ellropc givcn as ari lhll1 cti c rnl!an ± standard dev i;lI ion [m inimum, max imum]. Charac[crs in 
hcavy type are 111 051 diagnostic 

H. edmmli H. Pl/ltClfllissilll /i H. !idwuüa'lmuli H. lesttei H. ttbeillei 
(11 = 10) (11 = 48) (11 = 45) (11 = I) (11 = 2) 

CS 627 ± 22 6 16 ± 17 558 ± 26 550 -163 ± 16 
1604. 669J [592. 663 J 15 14. 625 1 [45 1. 474J 

CLlCIV I. IR2 ± 0.0 19 1. 172 ± 0.0 15 I. IRI ± 0.0 19 1.283 1.36 1 ± 0.007 
11.1 47. 1.2081 11. 135. 1.203 1 [ 1. 124. 1.2 121 [ 1.356. 1.366 1 

SLiCS 0.8-10 ± 0.0 I 'I 0.773 ± 0.009 0.734 ± 0.009 0.728 0.8\ 8 ± 0.004 
108 13.08591 [0.742. 0.7871 [0.706.0.756 1 [0.8 15. 0.82 11 

FR/CS 11 .1-18 ± 0.008 0.122 ± 0.008 0. 119 ± 0.007 11. 139 11.08-1 ± 0.005 
10. 137.0.1601 10.103.0.1391 10. 106. 0 138 1 [0.080.0.0871 

FoDG 11.69 ± 0.67 12.52 ± 0.63 12.53 ± 0.63 13.00 11.70 ± 0.70 
11 0.8. 12.8J [1 0.9. 14.2J 110.7. 14.01 11 1.2. 12.21 

MLiCS 1.469 ± 0.0 18 1.490 ± 0.023 1.473 ± 0.026 1.5 18 1.5 12 ± 0.009 
11 .448. 1.50T! [1.449. 1.542 1 11.43 1. 1.565 1 11.505. 1.5 18 1 

MW/CS 0.683 ± 0.0 16 0.663 ± 0.0 18 0.659 ± 0.018 0.642 0.64-1 ± 0.002 
10.646.0.702 1 [0.622.0.7 101 10.621. 0.697 1 [0.642. 0.645 1 

M U MW 2. 151 ± 0.057 2.248 ± 0.065 2.235 ± 0.068 2.36-1 2.3-1 8 ± 0.006 
12.063. 2.257 1 [2.118.2.4 -1 11 12.098.2.38-1 I 12.344. 2.353 [ 

I' EIV/CS 0.483 ± 0.0 19 0.469 ± 0.0 19 0.456 ± 0.026 0.45 1 0.463 ± 0.007 
10.449.0.508 1 [0.437.0.533 1 10.4 16. 0.526 1 [0.458. 0. -1 68 1 

!'ELICS 0.3-13 ± 11 .009 0.374 ± 0.006 0.363 ± 0.009 0.387 0.478 ± 0.005 
[0.327.0.363J [0.36 1. 0.386 1 10.349.0.388 1 [0.475.0.482 1 

NO H/CS 0.402 ± 0.015 0.363 ± 0.0 14 0.350 ± 0.0 16 0.3 19 0.322 ± 0.004 
10.384.0.420 1 [0.338.0.3961 10.3 18. 0.3911 [0.3 19. 0.3241 

PEI../NOI-I 0.853 ± 0.026 1.03 1 ± 0.038 1.038 ± 0.0-12 1.2 13 1.-188 ± 0.032 
10.812. 0.888 1 10.936. 1. 1161 10.95 1. 1. 11 81 11.466. 1.5 111 

3.3. Ta xa bclongin g ncithcr to /./. fJlII lCllt l issillltl nor lu H. sclulltillslwu!i 

J-/YPopoll era abeiJlei (A ndre, 188 1) 

T he two worker syntypes f"rom Ajaccio strikingly di ITer from both I-I. pllllctatissima ami 
J-/. schouil1slolldi in many characlcrs - c.g. ll1uch larger CUC\V, SUCS, and PEUCS or 
mllch sm aller FR/CS (Tab. I). Thc elollgated hC<ld ami pcti olc is out slallding alllong 
European 1-IYPopollera. Thc spcci mcns show 11 0 visible oll1tl1 <it idiae and a very sma ll 
sllbpet iolar corner but no suggestion o r a fencstra or Irans luccnl SP01. Th is is clearly <l 
goo el spcc ics. 

f1YPopoll era illdifferell !'J' (forel, 1895) 

This taxon rrolll Madagascar originally had been describcd as a race 01' I-I . PIIIIClCllissimo 
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Tab. 2 Morphometry 01' HYPopollera gyncs givl:11 as ari!hmc!ic 1l1t:an ± stnndard deviation I minimum. 
maximum}. Charac!crs in heavy type are diagnosti c. Suings ofasterisks are a visual indication 
01' characters LLscful in scpara! ing H plllu:wfissill/o and H. sdwllillslal/di 

H. Pllll cWfhsima H. scball illslall di /./. eduardi 
(11 ~ 38) (11 ~ 24) (11 ~ 2) 

CS 705 ± 22 •• 6 17 ± 21 676 ± 6 
[637. 753 [ [572. 650] [672. 68 1[ 

CLlCIV 1.1 08 ± 0.018 • 1.131 ± 0.0 19 1.1 3 1± 0.007 
[1.078. 1.145 [ [11 0 1. 11 68 [ [1. 126. 1.1 36 [ 

SLiCS 0.758 ± 0.0 15 •• 0.72 7 ± 0.010 0.852 ± 0.004 
[0.723.0.807[ [0. 706.0.746[ [0.849.0.854 [ 

FoDG 12.5 1 ± 0.58 12.12 ± 0.62 12.45 ± 0.64 
[11.4. 13.4 [ [11.0.1 3.7] [12.0. 12.9] 

MLiCS 1.658 ± 0.028 1.654 ± 0.040 1. 6'11 ± 0.0 13 
[1.61 1. 1.7 16[ [1.562. 1.750 [ [1.632. 1.650 [ 

MIV/CS 0.769 ± 0.020 0.753 ± 0.0 18 0.774 ± 0.007 
[0.740. 0.821[ [0.7 19.0.786[ [0.769. 0.779 [ 

ML/MIV 2. 158 ± 0.073 2.197± 0.064 2.1 20 ± 0.036 
[1.97 1.2.265[ [2.034.2.285 [ [2.095.2 .146[ 

P[W/CS 0.513 ± 0.0 17 .. 0.478 ± 0.0 14 0.532 ± 0.0 16 
[0.484.0.568 [ [0.454.0.509 [ [0.520.0.543 [ 

PELICS 0.384 ± 0.008 0.379 ± 0.008 0.34 1 ± 0.00 I 
[0.3 71. 0.404 [ [0.363.0.397 [ [0.340.0.34 1[ 

NO H/CS 0.39 1 ± 0.0 12 ** 0.366 ± 0.0 11 0.445 ± 0.025 
[0.365.0.419 [ [0.347.0.386 [ [0.427.0.463 J 

PEL/NOH 0.983 ± 0.034 • 1.035 ± 0.035 0.768 ± 0.047 
[0.9 14. 1.040[ [0.950. 1.094[ [0.73'1. 0.801 [ 

but BOLTON ( 1995) fonnally ra isee! it to spccics rank. ivlorphoJ11ctric results g iven here 
clcarly eonl1 rm this vie\\'. 

Thc two syntype gyncs from Moramanga alld »Mackay« show the fo ll owing standard 
llleasurcmenlS: CS 634, 646; CLlCW 1. 198, 1.224; SLiCS 0.788, 0.824; MW/CS 0.752, 0.763; 
PEW/CS 0.563 , 0.640; PELICS 0.420, 0.394 ; M L/CS 1.728, 1.746; NOH/CS 0.451 , 0.516; 
FODG 12.3, 10.6; PrOc/C L 0.278, 0.280; FLICS 0.229 (widlh of ruplure SUblraCled), 0.239; 
FR/C S 0.097, 0.1 16. There is a median rupture 01' elypeus ane! anter ior verle;.; in the 
Moramamga spec imcn. A comparison with the data presented in Tab. 2 shows that CLlC W 
is eompletely abovc the known range in I·/. pIIl/c((ltissill1a and H scllaflillslancli ancl that 

4 other charactcrs arc s igni ficant ly dilTcrent. Thc most str iking dilTe rcncc, howcvcr, is the 
Illueh large r PrOc/C L of I·/. incliflc rclIs, whi eh ranges bctween 0.147 and 0.168 in 
H p"llclalissilllO anel I·/. scIUlllins!ol1di. 
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C haraClcrs of thc two synlypc workers from Moramanga corrc latc with those 01' the 
gynes: CS 570, 606; CLlCW 1.242, 1.232; SLiCS 0.772, 0.760; MW/CS 0.69 1, 0.703; PEW/ 
CS 0.521 , 0.533; PEL/CS 0.403, 0.40 1; MLiCS 1.522, 1.544; NO H/CS 0.4 16, 0.424; FODG n.l11 , 
15.8; Eye Pos/CL 0.379,0.379; FRieS 0.093, 0.083. A comparison with the dala presclllcd in 
Tab. I shows that CLlCW, PELICS <Ind NO H/CS <Ire c1early abo"e and FR/CS below the 
knowll range in H PUl1clCItissimC/ aJl(1 H. sclwuinslalldi. Again thc most striking difference 
is thc eyc position: EyePos/C L ranges bctwcen 0.251 and 0.284 in t-I. PIIIIC/atiss ;1II0 and 
H schal/il/s/andi. Vertex fovco lae are wider and deeper in H. ind{lJercns and its l11,mdi blcs 
± 10-dentatc and fmher homodont. 

I1YfJojJO/feJ'tl gibbil10tll (Fo rel , 1912) 

It rcmains unclcar from which region cf thc worle! Ihis ant had been introduccd 1O a 
grccnhousc in S England. Thc type worker 01' I-I. gibbinota is very distant fr01l1 1l1cmbers 
01' the H. pllllctatissima group and differs in having the anteromcdian clypea l margin 
clcarly notched, a much stronger microsclilpture, a \VeJl~dcvclopcd microrcticu lu1l1 on thc 
gas ter tergi tes (obscur ing fovcolae!), a 11111ch longer scape, a l1l11ch lower PEL/NOI-I and Cl 

clearly larger EyePos/CL ßy ll1orphometry, the most sill1ilar European species is H. edllardi 
but /-I. gibbil/O/(/ differs by notchcel clypcus, longcr scape and stronger mi croreticu l1l1l1 
on gaster tergites. Data 01' the /-I. gibb inota type worker: CS 678, CLlCW 1.200, SLICS 
0.884, MW/CS 0.664, PEW/CS 0.500, PELICS 0337, MLiCS 1.427, NOH/CS 0.405, FODG 
il11l11easurable, Eyel'os/CL 0.246, FR/eS 0.157, FLICS 0.259, I'ELINO I-I 0.832. 

J-/ypoponera te.mei (Bondroi t, 1916) 

I-I. lesl1ei, describcel from Scine~et~Oise: Bois de Cololl1bes near Paris, has been listcd by 
B EI(Ni\RD (1967) as a synonym 01' I-t. ragllsai (Emery 1894) that was desc ribed from Sicily. 
I cannot COll1 ll1cnl on Bernard's uncxpla ineel speculalion becausc types of the latte r taxon 
werc not seen. For the problems cOllsidcred hc rc, it is importanl to state Ihat the I-I. lesl1ei 

type worker definitcly belongs 10 ' -Iypopollera alld that it is clea rly hetcrospecific rrom 
both H. pllllclatissimCl anel H sclwlliliSlo/ldi 01' any other spccics descr ibed in Ihis paper. 
Thcre is no spccics withi n this study combining a large CLlC\V, FIUCS, ami PELlNOJ-l 
with sma ll SLICS. The charactcr eOlllbination ofthe type worker is: CS 550, CLlCW 1.283, 
SLiCS 0.728, MW/CS 0.642, PEW/CS 0.451 , PELICS 0.387, MLiCS 1.51 8, NO H/CS 0.3 19, 
FODG 13.0, FR/CS 0.139, PELINOH 1.21 3,4 ol11l11atidiae per eye. 

3.4. l-IabitHt sc lcction ur H. PlIlJCllilissill1l1 ,md I-I. scJllIlI;ustmuli 

Signi fi cant differenees in the nesting sites 01' I-Iypoponera scllClllillslandi and I-~)Ipoponera 

Pllllctatissill1a are cxposed when the consideration is res tric led to loealities in Europe 
north or 48° nonhcrn latitucle. 

I-I. schal/ills/allcli was excl usively found in greenhouses or other healed bllildings wilh 
ai r temperatures constantly above 19 oe (usually belwecn 22 and 27 °C) . No nes t sites 
outs ide houses are known (Tab. 3). 94 % 01' the H schClllills/andi sites were greenhollses 
wi th tropical or subtropica l plants situatcd in zoologieal and botanical gardens, in butterfly 
parks, plant stores, museums etc. Thc only cxception, a hOll1c ror old aged, most probably 
had a 1'00111 with a lot of polted plants. This type 01' habitat sc lection indicates 1-1. schClllins-
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landi 10 be a truc tropiea l spec ies. the anth ropogen ie introducti on 01' w llieh into the north 
temperate zone bcgan no earlier than in thc I 860s, when Iropieal plants alld allirna ls were 
importcd in highcr numbcrs ami cou[d bc kcpt in g rcenhouscs with stable heating conditions 
througho ut thc yca r. 

[n H. Pllllclatissil11a, onl y 22 % 01' ncsts wcre I'o und in heated houses but 78 % under 
open-air conditi ons . Among these outdoor nes ts, 62 % wcre found in heaps 01' decom
posing o rganic matcrial s uch as saw dust, hay, tl otsam dcpos itecl on the sea shore, 01' 

manure from cow or horse stables. Many 01' these heaps, especia ll y when cons ist ing o r 
wet anel line-graincd materia l, may show an enormous heat proeluction, which may force 
the ants in summer to construct thc ir brood chambers I - 2 cm bel ow the surfacc (K laus 
Lippold pers . CO I11I11 . ) but prcvcnts decper layers from freezing even in the coldes t winters. 

S EIFERT ( 1982) has do ubl cd permanent es ta bli shment of nests alld s uccessfu[ o ve r
willte ring of H. Plll1Clatissillla in outdoor habitats without endogen ous hea t production 
(ONHP s ites) , but thi s idca is no longer acceptablc in the contex t 01' ri s ing gl oba l tempe
ralmes. In contincnta l Europe north 01' 48° N, there is an apparent trend to increase nesting 
in O NHP habitats during the 20th century. The chro nologi ca l sequenec 01' six recordings 
frol11 such habitats is : a xcrothermoLis Illeadow in the Passendorfer Wiesen near Halle in 
1953, a park lane in the ei ty 01' Leipzig in 1978, a xero thennous grass land near Mainz· 
Finthen in 1990, a xe rothermous orchard near Mainz-Finlhen in 1990, a Malil/ ia stand in a 
peat bog ( !) near I-Ilit schenhauscn in 1993, and a xe rothermolls granite rock near Görlit z in 
1994. It is notcworth y that there 110 d ear reeord ex ists Iro l11 O NHP habitats, but 15 rccords 
from othe r habitats prior to 1950, whilc Ihe re are 6 records from ON HP habitats ami 18 from 
other habitats arte l' 1950. Thi s weak ly significan t trend (./Y1 2.72, P < 0. 1 0) is a lso confi rmcd 
by literature data of )) /-1. plillclafissima« in whi ch thc spccies idclltity is unclear: only one 
recore! fro rn a ga rden in England (DONISTHORI 'E 1927) could poss ibly be attribllted lO an 
O NHP neSl SilC bcfo re 1950 . 

The c lcar inte rs pec ifi c nes t s ite elifTcrences a ll ow a most probable a llocati on 0 1' th e 
following [i tcralure rccords o n outdoor ncsling to I-I. Plll/Cf(tlissillla without having seen 
voucher spec imens : a bone heap in Q uccnborough/ E Kent (DONISTIIO[{I'E 191 5), a co lTce 
waste heap in a quarry ncar Ashbollrlle/ Derbyshire (STR,\DU NG 1965), four horse dung 
heaps at Exeter/ Devon, Tresco tt/Stano rdshire allel 1-lopwood/ Warwickshire (Tl l'\'Ir>,.jI NGS & 
STRAD I.I NG 1993), a compost hcap in Combcrton/ Worccste rhire a ne! a pil e o fwood chippings 
in a la rge coppicc wood near Pershorc/Worces te rshi re (WJ IITEIIEAD 1994 ) and mounds 01' 
mowcd g rass in Bc [g ium (seve ra l cases, DESSART & CAMMI\ERTS 1995). Summer tcmperatures 
in the co ffee waste heap were 35 °C at 25 C111 depth ami thcre was a hig h abundance of 
Collembola Il ea r to surfacc. The pre fcrreel temperature ra nge 01' HYPopo l/era within thc 
horse dung heaps was 22 - 32 oe. 

Confinnation by ski[ led dctc rm iners is llrgently needed fo r some spcctacular statements 
01' RE SSI. (1995 ) on nes tin g in sevcra[ natural s it es in A us tria, mainl y xero th crrnous 
grass [ands, in thc yca rs 195 6 - 1966 . RC[Jea ted occurrencc 01' workers in winter nests 01' 
small malllmal s ( in parti cular Ta/pa), as stated by Ress i, wou[d add a rcall y new tra it to the 
bio logy 01' H. PIIIICfafissill1a. Howcver, the few spcc imcns 01' Ress [ found in the co[l ectioll 
of' N HM Vienna turncd out as Ponera (Schlick-Stc iner und Ste ine r in litt.) anel it rcmains to 
be studi ed if thc many mi ss ing s pec imcns possib ly storcd in the co ll ec tion 0 1' Walter 
Fabel' \\Icrc al so mi sielentili ed. 
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Tab. 3 Ncsting s itcs verificd by examincd vouchcr spcc imcns. GH = grccnhouscs, HHD = hcatcd 
human dwcllings, 001 1 P = outdoor habitats with cndogcnous (dcco rnpos itory) hcat produclion, 
ONIIP = OU ldoor habitats with no cndogcnous hcat producli o tl 

GH HHD ODH P ON HP tot a l 

H. sdlllllillslmu!i 17 1 18 

N. puuctflli.\"sima 3 1 8 G 18 

I-lead capsules from a scwcr bencath a heated Roman bat h house in Yorkshirc, older 
than 1500 ycars b.p. wcrc once dctcrmincd by Chris O'Toolc as rtypoponera pllnclCIlissi lllCl 

(O'Toolc, pers . comm. 2003.02. 26) . The whcrcabo uts 01" vouche r spce imcn s 01' thi s 
arehaeologica l sam pi e investigated in the 1970s are unknowll , but a eor rcct nami ng is 
supported by the e ireu lll stances of unding that spcak aga inst POlIera, by the most ccrt ain 
absence of /-I. schou;lIs!andi rrolll England beforc 1850, and by a s ignificant probability 01' 
/-I. Plll1CICIlissillla 10 ocellr in Roman Englalld. The la rge potency for long-range fli ght
dispersal (scc sce tion 3.5) alld the good chance to survivc lcmperate wintcrs indicate that 
I-/. Plll1ClClt issillla ShOll ld have reaehce! north tcmperate Europe independent of anthro
pogen ie transport and mig ht ha ve in vaded these areas already d uring warmer c lirnatic 
per iods begi nning with thc At lantic. On ly the Brit ish Isles with (heir mild wiJ1lers sholild 
have provided conditi ons fo r early in vas ion. 

3 .5. Swarming lind dispcrsal 01" H. PIIIICllIlissilllll and H. sc/lllllillSlwllli 

Observat ions throughout the year of" a l ale gynes o f" the Iwo s ibling species in Europe 
north of 48 0 N s ignificantly difTer (Tab. 4). In H. Plll1clotissima, 19 observations were 
m<lde betwecll 28 May an d 16 August (= 95 %) but o nl y o ne o uts id e Ihis period 
(5 November, re fe rring 10 an intranidal observation). Thi s pronounced summer peak is 
obviously both a cOllscquence of" areal production maximu11l in the many outdoor nests 
tl nd 01' favourable flight tcmperaturcs from late June to mid August. In fact 14 out of 18 
summer observa tions refer to ca tchcs of alate gynes in dispersal and onl y 5 to intranidal 
co ll cct ing. Take-off of alate gynes f"rom a nest in a xe rotherrnous rock area was once 
dircc tly observed near the town of Görlitz: th e gynes !l ew off on 9 August 1994 , 
18 .00 - 18. 15 h loeal time whcn air tcmperaturcs were 22 °C (after a daily max imum of 
25 Oe). Yery high night tcmperatures alld much s llnshine arc obviollsly not neeessary. 
The mean anel max imum ofdai ly airtemperatu res wcre 18.7 ± 2.3 [15.0,2 1.5] °C and 24.1 ± 3.2 
[19,28] oe during cight nigh t days witb weatller recordi ngs available - these l11 eans are 
only 1.5 - 2.5 K higher than average seasonal values. 

In I-I. sc!lOlI;ns!al1d i, 8 observations (= 80 %) fall into thc per iod from 9 November to 25 
February but only two wcre made on 10 and 13 J ll ly (in bOlh cascs re f'crring to an alate 
gyne ctlught at window pancs in a building). Thcse data suggcs t H. schCluins!olldi ,datcs 
mtlin ly to dcvelop in winter and rarcly in summer which ap pears unintclligible in view of 
ra lher constant temperaturc, and humidity conditions providcd in grecnhouscs throughout 
thc year. Howcvcr thc data are s igni licant - whcn weighted against thc overa ll frcquency 
of grccnhouse co ll ec ling : within 23 greenhouse collecting days of difl'crcnt inves tiga tors 
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from Oetober to March reeordeel in the author 's file s, 8 yiclded alatc gyncs and 15 nol 
while all 20 eo lleetions f'rom April 10 September y icl ded no a lates (Xl 6.40, P < 0.02) . 
A possible explanation might bc that dcvc loPIllCllt of alatcs is depresscd by the 10Jlg~day 
li g ht regi me 01' the summer period . 

The mode 0 1' dispersal 01' both sibling spceies in temperatc Europc N 01' 48° N is most 
d i rreren t. There is no suggestion Ihal /-I. schallills/olldi gyncs a re capable 01' l o ng~range 

flighHlispersal in climatcs with July iso therms below 20 oe. No alate gyncs in di spersal 
were eaught outside bu ildi ngs. In t\Vo eascs thcy werc caugilt on a windo\V pane inside a 
building in Frankfurt City ami in another one in an el ce troeution trap in a butel1cr 's shop 
in London City. If outdoor ni ght~dispcrsal should evcr oeeur in /-I. schallills/ol1di, it shou ld 
not end in tind ing a suilable ncs ting si te. Henee, di spersal 01' 11. scholl illslandi undoubtedly 
d epencl s upo n pass ive a nthropogeni e transport to heat ed hou ses with living so il. 
A zoogeographie eharaeteris lies 01' Ihis spee ies is : tt'opieal, coslllopo litan , tramp speeies . 

In /-I. pU/'Icrofissil/la , as lllueh as 86 % 01' dispersing a lal es were eaught outside 01' 
buildi ngs anel as ll1ueh as 50 % Illl' away fi·01n the next human sett lement (Tab. 5). In one 
ease an a late gync was eaught in a pitfa ll trap in a smalI, isolateel peat bog in the eentre 01' 
a eompact 36 klllJ fores!. T his elear ly indieatcs a high poteney for long~rangc ni ght~d i s persa l 

in tempcratc climatcs. Th is adaptation and thc \Ve ll~docul11en t ed ability rar permanent 
ncst ing in n3IUra i habitats makes it most probable that H plIJ1Clalissill1a was not dcpend ing 
upon pass ive anthropogenie introdueti on into a reas Ilonh 01' 48° N - Iho ug h human 
eiv il is<l tion undoubtcdly prov ided the basis far a eonsidera blc inerease 01' it s abundanee. 
A zoogeographi e eharacteristi e ofthi s spccics is: tropiealto south tel11perate, eosmopol ilan. 

Tab.4 üccurrencc throughout the year 01' aJate gynes vcri ti ed by examined vouc her spcc imens 

,Ian Feh ~ lar Apr ~ la y ,IUII .1111 A ug Sep OCl Nil" Der total 

H. sc!w uills!audi 4 2 2 1 1 10 

H. pUllcrafissil11u 1 3 9 7 1 20 

Tab.5 Spatial occurrence ofPl' illg gynes vcrilied by examined vo ucher spec imens. inBu = within 
human bu ildings. ouBu = outside human bui ldings but wi thin human sel1lemcrHs, open = rar 
away frorn human sCI11crnents 

inßu OUßlI Opl!l1 

H. .H:11fI1l i 11 S I wul i 3 

H. pllll c/ati.\·sima 2 5 7 

3.6. Ofhcr tnlits 01' th c biology 01' H. plIlJcfa/issima llild H. sc!lllllilJsluJ1(!i 

Very little is knowll about other trait s 01' the biology in J-/. PllIICfC/fissillla. Absence of 
voucher spec imells al so makes an interpretat ion 01' publi shed statements cli nieul! - e.g. it 
is not elear 10 whieh spec ics the observations of 1-L\ ~t ILTON (1979) eould re fcr. 
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Für '-I. sclrauill.s/olldi alld referring 10 thc populat ion Oll the Okinawa Islands, YAMA UCJII 
cl (1 1 ( 1996) provided thc following basic data: 

( t ) nests are \\Ieak ly polygynous anel polydomous colonics QCcur. 

(2) Ihere is a distincl size dimorphi slll in ergaloid males: es in minors is 508 - 615 ~l1n 
anel in majors 695 - 808 pm . 

(3) a differe nti al bchaviour cxists bClwcen ma les: majors fight with majors - no killings 
but damage of appendagcs was obscrvcd in 7 out 01' 8 eases. Majors da not 
"ttack Illinors bccause minors seclll 10 mi mic fcmales. Minors da not fight among 
thcmsclvcs. 80th minor allel major males mate with balh gyno11lorphic anel ergatoid 
fcmales. 

(4) Ihere is a dist inc t polYlllorphism 01' fcmale reprod ucli ves: gynomorphic queens 
have large eyes, 3 ocellac, a large mesosoma and 3 + 3 ovarioles and are able to 
fly. Ergatoid queens are similal' 10 workcrs but have Cl s light ly larger size, lal'gc r 
cyes, 3 sperlll3theka (that is always insem inatcd) and 3 + 3 ovarioles. Workers are 
always without ovarioles and a spermatheka. 

(5) the arithmeti c tll ean, standard deviation and upper and lower extremes were in 26 
nest populations: 29.2 ± 34 .8 [I, 184J for workers, 3.7 ± 4.5 [0,20] lor ergatoid queens 
(these found in 22 nests), 0.73 ± 1.06 [0,4] tor gynomorphi c queens (found in 10 
nests), 0.38 ± 0.64 [0,2] lor major males (Iound in 8 nests), 0.58 ± 1.24 [0,6] lor 
minor males (found in 9 nests) and 5.30 ± 9.47 [0,39] 101' alate gynes (found in 12 
nes ts). 

In it s Europcan greenhollse habitats, H. schallillslcmcli was repeatedly observeel to 
nes t under vcry moist conditions in log or under bark. Collembola anel other microanhropods 
seem to bc its most prcferred prey, which was also observed for H. jJlllICIOIissillla in a 
colTee waste heap. Thc obvious depenelence of both H. schal/ills/allcli and 
H. pl/llclalissil/lC/ uron sm311 epigeal and hypogeal 3nhropods and difficulti cs to use 
other food somces prevents them from having a wider synanthropic distribution. 

The tollowing observations, where voucher spec imens are availa ble, indicate a high 
similarity of I-I. pl/I/c!afissillla wi th /-I. schal/illslallcli in CI !lumbcr of basic traits: 

( I) at least occasional polygyny/po lydomy is suggested by observations of Klaus 
Lippold (pers. comm.) who statc<! ~) l found nest by nes t c losely toge ther LInde!' 
the whole surface ofa la rge sawdust heap. I could not real1y decide irit were many 
different socie ties or a single one.« 

(2) prescnce of size dimorphism in crgalOid males: CS was 615 - 722 ~m in minOfs 
ami 762 - 879 pm in majors. In size and general habitus, the laller rescmb le 
1·/arpagoXe/11Is. 

(3) fighting bct\Veen major males is indicatcd by traumatological findings: 3 out 01' 8 
1ll0rpholllctrically invcs tigatcel major males showeel hcaled injuries as compl eled 
peroxidase rcactions indicated. In two cases the funiculus was cut off a ft er the 
pedicellus, in another case the tibio·femoral junclion was damaged. No injuries 
were observed in 19 minor males allel these obv iollSly do not fi ght among 
themselves as thc presencc of 17 uninjured minor males within a nest sampie froll1 
Doberschütz 1981.09.2 1 suggcsts. 
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(4) polymorphism in female reproducli ves: gynomorph ic anel crgatoid specimens are 
observed. The ergaloids are most simi lar to workers but havc large r es, MLICS 
and MW/CS. Howevcr, thc on ly conspicuous exlernal charactcr to dis tingui sh 
ergatoiels ('rom workers is thc largcr eyc. The cye size index (arithmetic rncan of 
max imum anel minimum eye diameter di vided by eS) is 0.044 - 0.069 in workers 
<Ind 0 .077 - 0 . 1 12 in crgatoiel females. 

(5) As data for worker nest populations a re available: 29, 30, 40, 50, 171 allel 175. 
Productioll 01' alme gyncs was 25 allel 29 in Iwo rcported ca ses. 

Singu larity 01" ergatoid males within H pUllclalissill/o nests seelllS to be rare. For the 
nest sampies seen by the author ancl supplemcllted by statcments 01' the collectors, 2, 2, 
2, 3, 3, ane! 17 ergato id mal es were rccorded. M,~or anel minor males can be found within 
thc same ncst. 

4. Appendix - discriminant functi ol1 s 

Allolllctric variance was rcmovcd in H plfllclalissill10 allel !-I. schouills/ol/(/i by the 
followin g functions with es g ivcn in 111m: 

for workers and ergaroid females: 

CL,.. = CLlCW /(- OJ2782*CS + 1.3665) 

SLo, = SLiCS /(- 0.11300*CS + 0.8202) 

FR,~ = FR/CS /(+ 0.03960*CS + 0.0991) 

M W,,,, = MW/CS /(+ 0.29324*CS + 0.4853) 

PE W", = PEW/CS /(+ 0.51137*CS + 0.16 15) 

PELo, = PELICS /(+ 0.09268*CS + 0.3156) 

NOH,~ = NOH/CS /(+ 0.33847*CS + 0.1582) 

FoOG", = FoOG /(- 3.835*CS + 14.68) 

ML,oc = MLiCS /(+ 0.30388*CS + 1.3024) 

in gynolllorphic fcmalcs: 

CL,.. = CLlCW /(- 0.35 182*CS + 1.3615) 

S L,~ = SLiCS /(- 0.20526*CS + 0.8840) 

MW", = MW/CS /(+ 0.04802*CS + 0.7426) 

PEW,o, = PEW/CS /(+ 0.08920*CS + 0.4345) 

PEL,~ = PELICS /(- 0.05723 *CS + 0.4254) 

NOH~ = NOH/CS /(+ 0.04261 *CS + 0.3532) 

1'00G,,,, = FoOG /(- 2.335*CS + 14.14) 

ML~ = MLlCS /(+ 0. 14106*CS + 1.5694) 
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\Vith these size-corrcclcd va lucs the fol1ow ing canonical di scriminants \Vere ca1culalcd 
for workers anel ergatoid fc males: 

D( I O) ~ - 79.04 + 20.740 CS + 4.429 CL"" + 78 .305 SL"" + 7.143 PEW", - 3.301 PEL,,, 
- 8.530 NOH= + 1. 088 FR ,~ + 4.983 ML,,, - 6.797 MW,,, - 0.031 FoDGm , 

für gynoJ11 orphic fcma lcs: 

D(9) ~ - 84.44 + 29.133 CS - 3.999 CL"" + 46.127 SL"" + 12.373 PEWm , + 18. 11 8 PEL,,, 
+ 8.5 18 NOHM - 20.687 ML,,,, + 1.147 MW,,,, + 0.595 FoDG,,,, 

for gynolllorph ic fcmaJes lInder excl usion cf scapc lcngth: 

D(8) ~ - 51.924 + 37.438 CS + 8.647 C L" , + 2.088 P EW,", + 29.229 
+ 13.820NOH,n, - 33 .3 37 MLen, - 3.29 1 MWcor + 1.034foDG,,,, 
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