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Taxonomie description 01" Myrmica microrubra n. sp. - a social para­
sitic ant so fmo known as the mierogyne 01" Myrmica rub.oa (L.) 

By IlERNHARD SE I F E R T 

Wilh 4 tigUfCS 

111 t rodlll,t ion 

lnvcstigati ng thc biology 01' M ynllica /"/Ibm ( L illll<lCUS. [758), EUVIES(J976), PEA RSON & 
C HILD ( 1980). PEARSO N( 198 1) ami ELMES & BRI AN( 1991 ) havc pcrfofmcd field invcstigat i­
ons 01' thc composition 0 1" nes t populations. an c lcc trophorclic slUdy 0 1' este rase polymorphi sm of 
natural nest popu lations amI a ll umber 0 1' laboratory rearing experi ments. The)' fOllllU in this a lll lila! 
a) 1l1 icrogyncs do not appeal' [0 OCC lI f indcpcndcll t ly or \11C l11<lc rogyncs. 
b) lllicrogyncs producc microgynes but 110 Ill .KTogynes. 
c) microg ynes rnay producc workcrs in la boralory cuhun:s hUI only OlT:lsiona 11 y do so in Ihe 

field, 
d) macrogynes produce rnacrogy nl!s but no microgyncs amI plc lll Y 01' workcrs. 
e) Ihere is 110 cnzy rnee lcetrophore ti c indicatiOll tor il1lerbrl!edin g be t\\'ec il Ihc l11acrogyne anel 

microgyne pop ul a tio n. 

Thl! in vest iga tions refcrr ing to point c) we re nOI fu11 )' convinc ing allel wou le! need further cO l1lü­
matioll. Howevcr. thc SU111 of ev idence is stron g cnough to conclude thaI Ihe microgynes round in 
the nests of Mynllico mbm much more probably represe l1t aseparate soc ial parasi tic spec ics than 
bcing a compo llcnt 01' a gc neli c pol)'morph ism. 

This soc ial parasite is dcsc ribed hcrc as /'vIynll icll lIIic}"()mbm n. sp. 11 is in Ihe process o f max i­
mis ing its production of sexual s and reducing its worker caste. without ha villg completed (his cvo­
luti onary stcp. In a s imilar way as rounet in olher soc ial parasiles (e .g. S//"(J/Igy/ogl/mlllls fCSf(jCCIIS). 

Ihc prcsence o f reni li zed gyncs of Il/iCJ"(} mbm supprcsscs th c productioll 01" alat e host gy nes . bu t has 
no ckar queen effec t on Ihe nest population 01" the inquilinc. Accord ing to PEARSON. the o utpU l 
0 1' a lale lIIicl"Ombra gy nes per dealatc lIIicl"Ol"IIbra gyne is 37 fold lli ghc r Ihan Ihc OUlpu t of alate 
I"IIb/"(/ gY ll cs pe rdcalatc /"/Ibm gync inllon-paras ili zed nests. ELi\'IES & BRI AN ( 199 1) hav~ desc ri ­
bed ,I poss ib1c regulatory mechani sm whic h ensu res Ihat lhl! workerl css parasilc can not kill the 
colo ny by exp losive prodlll"lion of scx ual s . T hc redu ct ion 0 1' thc wo rk er caste in JIIicl"OmlJm Illeans 
tha t gy nes are mainly rcspo nsible for the producl ioll 01' males whieh. in contras\. are a \\Io rke r 
o lTspring in MYI"III;ca I"/Ihm. 
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To a ee rtain degrcc the fin di ngs of th c Eng li sh sc icntists huvc 1101 bCCIl appreciated by Eu ropean 
mynnccologists - mainl y bceausc Ihe alen ing aet 01" a taxonomie elesc ripli on o f a !l CW spce ics was 
never do ne . I became <Lwa re 0 1" Ihe problc m as late as 1990 by a pe rso na l meet ing \\'ilh G. W. Elmes. 
My own samp lings in Ihe prev iolls 12 years were 11 01 direclcd al gill herin g largc amounts of matc­
rial of MYI'mica I'IIbm anel no attenl ion was paid 10 ils inqulin l!. As a consequcllce, MYI'mica 
lIIic /'Omhm is strong ly underrecorded aud thc spccics is sllrcly mueh 1H0re abundant th e 14 knowll 
sites in Eas t Gcrmany ( formcr GDR) Sllggl!SI. 

THxonomic dcscriplion 01' Myrmica microrubnl 11, sI'. 

T y p c m aterial 

The holol ype (;1 gyne) ;Hld 5 paratypes (3 gy nes anti 2 males) were Il xcd in a nest scrics from a 
pcat bog in East Gennany labe lled ))Obe rl ausitz. 6 km S E \Veilhvasser. 13.1'1 .198 1. GroBe Jeseril ­
ZC Il «. Additional 8 para types (4 males aml..J gynes) w!.! re fixed in a nest sc ri !.!s from north 01" Berlin. 
labe ll ed )) Kr. Oran i!.! nburg. Gli eni cke. 14.R.89«. A ll types are depos ited in the co ll ec ti on of Ih!.! 
S taatli ches M useum rur Na turk unde GÖrlit z. Thc material sIlIcli ed indudcd iI tol al 01" 23 gynes ;llld 
23 males. 18 ort hese gy nes amI 13 of these ma lcsori ginat cd from 12 s ilcs in Ge n nnny. G .W. Elmcs 
kind ly pro vidcd 5 gynes ami 10males rrom hi s stll dy sil c in Dorsct/ Eng la nd. 

D escr ip Ion a n d d iff c r e nt i al 
dIa g n os i s 

Thc morpholllc tri c charaete rs a re g iven in pm: 
1-1 L - max i llllllll head Ic ngth meilsllrcd frolll midpo int 0 1" occi pila l border In midpoinl 01' antcri or 

cly p!.!al bord!.!r: thc hcad has 10 bc posit ioned so that the ma ximum 1cnglh appears in mcasu­
ri ng plane. 

HW - ll1a .xirnum heat! widlh includi ng Ih!.! eyi.!s . 
ML - lll!.! sosoma kngt h as max imum dis tancc from poste ri or bo rd er of the late ral propodcallobe 

10 allte ri or borde r 0 1' th!.! promcsonotum (i.e. nOI 10 anterio r border 01' neck shie ld ). 
T hi s is most eilsil y measttri.!d in latcral vicw (sec lig. 6 in SEIFERT 1988). 

S L - ma ximum scapc Icngt h eXcl ud ing thc neck of arti cular bu lb. 
sr - knglh 01' propodca l sp ;nes ,rs I11ca n "I' bOlh sp;ncs . laken ;n dorsal vkw wi lh l'u ll spine 

le ngt h in measuring plane. 

T hc diffe re nces in Ihe morph olog ica l slruclu res 01" MY/'II/ ic{/ lIIic/'Ombm n. sp. and 1'vI.I'l'lII ic{/ I'IIbl'O 
are Illuch lower th an ll sua ll y obscrved bc t ween soc ia l paras ites bc lo ng ing 10 thc ge nus Mynuic{/ anti 
Ihci r Myrlllica hosls (c.g. Mynl/icu ltirs/l/(/ Elmes/MY/'IlIic{/ .Wl/J/llc/i ivleini.!rt alld My rlll ico w/llllli/i­
c{/ Mei lMyrlllico s(I/wle/i ). This should mean thai the r!.! productivc separation 01' micl'Ombm n. sp . 
;md mhm has occ urred very recl: ntl y in h: n llS 01' the evolutionar')' Iirnc sca le. 

Thc most simp le ami clcarcst sepa ration is poss ibli.! by Ihc non -overlappi ng body s ize da ta of Ih c 
gy nes . The mcsosoma length ML is < 1800 pm in gy nes of lIIic}'(} /'II/)m and > 1900 pm in gy ncs 01' 
/'I/bm. 

11 is 1101 full y jllstiliccl to eal l lllic/'()/'I//)/'(1 ilS a simple isomctric l'i.!dUC lion 01' ru/)/'{/ (ELi\IIES 1976. 
SE IFERT 1988). The males 0 1" IlIicl'O/'lIlJm Ilave s ignili \.: iltll ly 10wer S L/HL ;md SL/HW rati os Ihan 
those 01" /'/Ihm and th e reduc ti on 01' thc cu mb of hind libia l spllrs and 0 1' oce lli s izc in mic/'OrulJm 

gy nes is not isomclri c. 

Gyn~s ( li gs . 1-4) 

The gyncs 01' 1II;('/'f)/'/llJm havc inconspicuous stnr ctural diffe rcnces frolll it s host sp~c i cs mbm. 
Thc t.: ulin rlar sc ulplurc as a who k is \Vcakcr imd the !lumber 01" IO!lg iUld inal wrinklcs on the vauh cd 
pari 0 1" t.: lypca l surfacL' is lower (l'lIhm: IS.JS ± 2. 1 R 11 2-20 I. n=2 1 : IIlic/'Omhm: 11.50 ± 1 . ..J4 [ 10-
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Fig.l microrubra 

, mm 

Flg.2 rubra 

, mm 

150 \.ltTl 

F;g. 3 rubra Fig. 4 microrubra 

ti~,. 1_4 Lateral viel\ of IK'liol<.: and 1I11: .'O'I!111:1 :Il1d hind tihial ~pllr, I.f MY,.,lIiCllll1iallmlml 11. ~l'. ami '\/yrmica 1"11111"11 (l .. illl1;H.:u.'j. 
Tlw ti g\lre~ uf hind lihi;d ~l'lIr~ ~lIow ;ll'cra.;:e umdil ion, - lhe ~ru r., e'11I ,mlh.:li1l IC' he fully rcduccd in M. 1I1;<"I"/Il"11l1m. 

151 . n= 23). Furth ~ r. th ~ num b\..: r of cO lllb d~ tHi c l es o f the hind libial spur is n::duced (mbra: 12.19 
± 1.7S 18-151. 11=2 1: lIIic/"O m/}/"{/ : 7 .( )4 ± 3.4R [0- 1 I ). 11=23). The hind I ibial s pu r was in 2 sp~ci lllc n s 

01' lII;c/"()l'IIbm full y ;lbSC llI. Fi gs . 3 ami -l show average mbm and lIIic/"{Jl"llbm s il ualions . lvI. 
lIIicmm!Jm has rc lati v~ l y srnalkr oc~ l li: Ihc perc~nl ralio wid lh o flllidoc~lllJ S I J-I W is 6.5-l ± 0. 76 
(n= 2:' ) in lIIic/"tl}"//bm a11(1 7.73 ± 0.38 (n=2 1) in mbm. Th\..: foll owing tab le g ives a cOlllparison or 
furlhe r mo rphomcl!"ic dala IJr 22 I"/Ih m and 23 II/;c/"{)mhm gY lles. 

NIL 
HW 
SP/ HW 

mhm (n=22) 

2 127 ± 76 ] 196 J-227 J J 

1.l29±48 11221 - 14I SI 
11 .1 92 ± 11.013 1 0.15('-O.22R 1 

lIIicl"Ol"IIhm ( 11=23) 

1(,20 ± 88 11 507- 17751 
1114 1 ± 48/974- 11(,01 

0.1 85 ± 0.1122 111. 146-11.2501 

Exc~pt o f S P/ HW. all111~an V;l l ll~S inclllding th e Ilumher of cly pea! wrinklcs . Ihe oc~ lI i sizc .. md 
Ihe hind lihia! SpUl" daia a re s ignili ciltll ly diffe rent for p < 0 .00 1 if .... llbjected !o alles!. 
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Males 

There arl:! not detectable obvious differences in cuti cular strucltlres. Howcver. Ihe males 01' 
lIIicrol'llIJm show s igllifi cant diffe renees in th e ir seape lellglh ratios . The abso lute body s ize data 01' 
lIIic/'Ombm arl:! d carly s malh.: r than in /'/Ibm but. in conl rasllO the situali on in (he gY lles. there i5 a 
cOllsiderab le o verlap. There are observations Ihal host worke rs ean oecils iona ly producc males in 
th l:! presence 01' pilr,ls ite gynes ami one may ask if the big size over lap may be due 10 c rl'Oneous allo­
eati ons 01' I'IIbm males 10 lI/;crDmbra. I-I owever. Ihere is a general ru le in MYJ'/J/ic(/ tllallhe coeffi­
eient 01' variation 0 1' body sizl! data is 1.6-1 .7fold larger in ma les than in gY llcs. For 12 ill ves tigaled 
MYJ'/J/;c(/ species wit h sllffi c ielltl y large sa l11pks (SEI FERT 1988). the mean eoe Hi eic ll1 01' variati­
on is 5.93 ± 1.39 for ML 01' males. only 3.44 ± 0.83 tor ML 01' gynes. 4.83 ± 0.83 for HL 01' ma les 
and oll ly 2.97 ± 0.641'01' I-I\\' 0 1' gy nes. Frolll Ihi s point 01' " lew Ihe lIIic:rol'llhm dala prescll led below 
are nol suspeeted 10 be invalidaled by a lot 01' fa lse alloealio ns. The following lable g ives a cOl11pa­
rison 01' Ihe rnorphollletri e data 01' 23 lIIicrorubm ami 23 rubra males. SIZE is the geo metri e lllean 
01' HL.HW and ML tIml SUI-ILeor ami SLlHWcor are body-s ize- inclepcndcnl scape ratios. The 
body-size-dependcnt var iation was removed by di vis ion with a linear regression function ofthe type 
y = ax + b whieh dcsc ribes the ralios SUI-I L ,md SUHW as funel iOll 01' SIZE. Thc paramcters a alld 
bare Ihe a rithllletic llle,lllS 01' the paramete rs 01' the spcc ies-spee ific fUll ctiollS. A ll ratios and sizc 
d,Ha 01' l1Iic/'ol'llhm presc lllcd in the Iab le are s ignifi callll y s mal ler than thosc 01' mlJra for p < 0 .00 1. 

ML 
SIZE 
SLiHL 
SLlI-IW 
SLiHLeer 
SLlI-IWcor 

mbm (11=23) 

1919± 11 21 1735-21031 
1229 ± 62 11097-1 3261 
0_827 ± 0.023 10.791-0.8901 
rU72 ± 0.02410.737-0_8231 
1.065 ± 0.Q30 IU) 13- 1.1 471 
1.055 ± 0.033 11.009-1.1271 

A linear di scrirninant function 

lIIic /'Omhm ( 11=23) 

1742 ± 143 11488-2048 1 
112S±72 110 1-1-12941 
0.742 ± 0_03610.686-0.8091 
0.695 ± 0_04010.589-0.7651 
0.94 1 ± 0_043 10.864- 1.01 21 
0.946 ± 0_054 10.802- 1.0401 

o ~ 0.467 SUHLeer + 0.337 SLiHW cer + 1.721·10" SIZE 

otTers a perfect separation 01' both spce ies' males with 
0 = 0.946 ± 0.039 [0.865- 1.008J for the 23 males 01' lIlic/'Ombm and 
D = 1.057 ± 0.026 [1 .017- 1. 11 SI für Ihe 23 ma les 01' rubm. 
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