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One o f the mos t rCllw. rk able features o f GOIl:!p leryx Lcach, Cl butterfly genus 
cr:dcl11i c in the Old World, is the prescllcc of two w idcJy separatcd eCll tres or 
spceifie divc rsity, inhabita nt s of w hieh show c10se c1adist ie rclationships. Olle 
of these eelllres - the Wes tern - is ill cenlral a nd sO U[hC I"Il Europa and alollf) 
Ihe sho re of lhe Mcditerranean; the olher - Ihe Ei.l slc rn - is within thc arca 
of the g rcat mountains of South-East As ia and the littora l are<.l of the P.:-ceifi e 
Oeean . 

Each of these een tres is eharacterized by spccific e ndemie fonns, mos t of 
",h ieh are of str ie tl y loeal oeemenec. Only o ll e species, GOllepleryx r/wl1111i 
(L.), is of widespread oecurenee - it in habit s nea r ly the entire area o f Ihe 
Palaearclic region, wilh Ihe exceptioll o f lhe ext reme no rth -eas tern parts o f 
Asia, w ll ere, along the Okhotsk sea sho re, it does not cross the limit o f lat i
tüte <::0 Ilo rthwards : it is a lso abseilt from Ka mchatka. Il is found throug hout 
Europe. 

A s tudy of evo lution in the genus GOlleplery.\", undcrtaken ea rli er, showcd 
that the ll1a in tcndcll eics in it s hi slorical developmcn t we re (1) a deerease. 
ami nea rly comple te di sil ppearanee, of the w ing-patte rn ; (2) a marked reduc
lion of the orange pigmented arcas o n both wings - in most spcdes this 
eolo m remaills just as small o range d isC<.1 1 spots; (3) eonl raet ion. a lld nearly 
tota l e limill J tion, of thc a reas thut rcfket ultravio lc t light o n the hindwings 
(N EKR UTENKO, 19(;8). 

The situation cf a given populat ion relat ive to thc ab:we mcnt ioncd lenden 
des allows oll e 10 asscss the degrce of il s cvo luliona ry divergence fro m thc 
ld l1l it ivc conditio n. This, tageth er w ith pa lacogeogrilphic dat a, may lead 10 a 
"cc:oll st ru ction of thc group c1adogell cs is anel its co m se in spaee allel time. 

This repo l'l dea ls witll the so-ca ll cc\ .. hiddcn " wing-palte rn, visible o n photo
graphs ta ken wHh ultr'H' io let rays, o f CO/leplel'Yx I'lIallllli in conneetion with 
it s geograph ie dis tri b ut ion a nd subspecific position in Central Europc a lld 

I Vortrag. gehalten w"hrcnd de5 111. EntonlolOlJ isdlcn Symposiums zur Fmmistik Millclcuropas 
vorn 23. bis 26. April \9G8 in GÖrlit>:. 
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Asia Minor. The two regions are cons idel"ed he re togcthcr. sinee thei l" GOllep· 
tkr.vx 1"1I([1II11i are linked by commo n odgin. so Ihat their eO ll sidcra lion wilhin 
n'ä ri 'ower geog ra phie limits would be both imposs ible a nd meani ng lcss. 

COllepler.vx ,.1/(/lIIl1i rhawlli (LinnaclIs) 
Fig. 1 - 4 

Thc hiddcll wing-paUern of thc nymolypic subspeeics is characlcrized by 
the wid.c. dark margina l zone of Ihc forcwing; thc (c!ltra l bright spot o f the 
hindwing is o nly prcs::nt in same spc::il11ell s. in which case it is vc ry sma ll 
a lld sharply delimitcd. Thc dark llwrginal zone o f thc fOi"cwing is w idcst 
ncal" tbc lomal margin. 

Terra typiea of this subsp::::c ics is Swcdr n. as Lin nacus' d rcriptio:l is b:lscd 
on a spccimen from Ihis eClIlltry. R. VER !TY (1913) in hi s rev ision of Linncan 
spcc il11 cns Si'I)'S: ~ male of the northcrn ra rc. sllnll, pale ycllow. di sca l spots 
10 S I11<111 an el pale as 10 b~ ncarly inv i sib l c~. Data en thc h idd::n w:ng ·pattern 
a"c bascel o n specim -::: !ls from Swcd ,: n. N:lrway and Leningrael. 

It is poss ible to stute. e il th c basis e f thc ava ilable Ill utc ri a l. thaI lhe eI :stri
bü lie n cf thc nominal 5ubspccics is limiLcd with in Europe by the <:trea of 
Quatcrnary glacia tion. anel in <my ease, does not cxten el south ef latiludc 50 1.) 
North. Thesc inhab iti ng lhe a rca soulh of lh is linc are cf cHfcrent pallern 
(cspccially in the IClTitory of thc UI,rainc). 

Fig. 1. GOII"l'/<:ryx rhmm,j ,],rl/lwi (l .). L.:k-
5:lnd. Dal:iilll'. Swedcn 17. VH1. 1915: L·. UO~·· 

LANDEI{ leg . (ex cel!. G. Christcllsen) 

~ 1f!!20 

Fig. 2. G. rlummi rlwllmi (L.). Christiansund. 
Norgia (eeil: Zool : S:lfTimI9~ Mün chen) ' 
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fig. 3. G. rlul/Il1Ii r / lm",l ; (t .) , Ga mmel Gron
holt. Vang . Nord Sja~ll il!\d . Dcnmll rk 30. VII. 

19H G. CHR ISTENSE.N leg . 

Fig. 4. G. rlUlWl1i rluwmi (L.) - r !:wlIIJi IHJIJ· 
sieu$ Vty . . M ünchen. Secshaupt. 11 . VII !. 1966, 

J. M OUCH/I Icfj . 

GOllcplcry:o.: r!wl1ll1i mcridiollalis Röbcr 
Fig. 11 

Thc hiddcn wing-pilltern is cha racteri zcd by thc vcry IHlITOW dark ma rg innl 
zo ne of thc forewing; lhis zonc is widest in tbc ap ica l are<!. Thc hindwing. in 
cc.ntras t with thc nominal subspcc ies. bCi.lrs n Im·gc ccntr i.1i bright fi eld which 
inc.ludcs thc cnUrc surfa cc of the ccnlral ccll i.md about one third of the 
cubila l and radia l vci ns. 

This subspecies inhabits the southcrnmost pa rt of the sp..:c ifi c ra nge. cx tcn
ding into North Arri ca. Along thc Mcditcrrancan sho re it rcaches the south
western part of Asia Mino !". To th (! south of the Balkan peninsula it is rcpla
ced by G. rha1l1l7i lr(lllsiells Vty. Thc ssp. 11Ieridioualis has a lso been reco rded 
fJ"()1l1 Sieily (spccimcll from Zoologische Sammlung des Bayeri sche n Staates. 
Münch en). In Asia Min ;:, r it probably oeem s in lillo ral a reas onl y, as spe
ci mcll s Irom furth er inland da not differ from lram;iells. 

COl1epler y:o.: dumm; Irallsiells Ve rity 
Fig. 8 - 10 

As its name implics. emd lhi s was sta lcd by R. VER ITY (1913) in hi s desc l"i p
lia n. this form is trilll si ti onal belwcen r]/(/ I1I1l ; d ult/Ill i a nd d umm; m eridio
lIolis. This tmnsitio nalit y is cxp l"essed not on ly in Illorpholog iea l pecu li a rit ics. 

1' / 121 



Fi;:l .5. - 6. G. r/l'lllW! dummi (L.) rlw",ni fra/lsiens VI)'., l"ransearpalhia. Muk.ltrn~\·o eire .. 
Fore!. 22. VII. 1963, Y. KOsn'UK leg . 

Fig.7 . C. ,llmm,i ,/urmni (L.) - ,I,m'mi Iran
sic/ls Vly .. Gcrmania sept.. lIase Gebiet. Qua
kenbl"l.ck u. Umg . VII. 1957. G.IlESSELßARTH 

leg. 
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Fig. 8. G. rI,mmri lNlf/S;t'IIS Vr y_, Ilnli". Ligu
Tia. Sc~tri l.c\'anle. 500-60l m, 12. VII. 1938. 

G . HESSELß"RTI-l leg. 



but also in geographie distribution. This subspecies covers the entire arCiI 
of Ccntral Europe. and is thus wor thy of more dctailecl dcseription. 

Thc hiddcn wing-pattern is vel'Y s imilar to Ihat in the nominal subspee ies. 
with whieh it is conneeted by graduill tran sitions (fig 5.4-7) . Only ",hen (1 

long series is under considcration does il bceome poss iblc to note timt lran 
sieus diffe rs from rlumllli by the narro"'c r dark marginal zone of the fore
wing and by a larger brighl cel1tral spot on the hinclwi ng, ",hieh is often 
surrounded by a number of bright points. In some spec imens Ihese po ints fuse 
with each o ther and with the ccn tral spot. producing a ce!ltral spot wi th dif
fuse mal'gins. It is noteworthy that specimens wHh such an enlarged spo t on 
thc hindwing a re much eommoncr in mountainous 'Heas. In th~ Ukra ine Lhcy 
il re known from the CarpilthiilllS (col l. Y. A. KOSTYUK ). To a lesser degree 
such eha raelers are found in spec imens from pi aces with a hot any dry sum
I~ler. especia lly in the Steppes (Vinnitsa. Rostov-Don eIe. ). One mighl deduee 
frol11 lhei l' primitive chal'aeters thilt they a re probably re li cl fonns lhat remai 
!led in the most stable environmen ts. 

The wide-seale study eürried ou t by the auther showes that thc range of thi s 
subspee ies is no t limited Lo the south of Europe. It occupies a far I<'lrge l' al'ea. 
,md its northern limit is about latitude 50'" north. Eastwilrds thi s subspccies 
undoubtcdly exlcnds as far as thc Ural Moun Lains. 

Fig.9. C. ,!><ll/mi trl1ll si.'llS Vly .. Gallia m~r. 

Pyrenees or . . c.::.rol. 1400 m . 10. VII. 1960. 
G . HESSELBARTH k 9. 

Fig. 10. G. ,!uU/mi t ::l/!siclls VI),,, I-lisp;mia 
Catalonia. Monl cscrral. 500 m. 9. VII . 196". 

G. I-IESSELBARTH leg . 
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Fi!J. 11. G. r!wllmi mcr idiof/a)b nöb.. Ma' 
ro::o. Mittl. Atlns Ms .. ForN clc Jabn. IS:rJ m. 

18. VI!. 1!lG3. G. H ESSEI.ßAnTn leg. 

Fig. 12. G. rlulI/mi lIuljwlows!.;ii Nckr ., (lwlo· 
I}'JJIIs) (coll. Zoo!. Mus. Kicv Stalc Ulliversity) 
Suc!;umi. W. Cauc""l1s. 4. VII!. 1%3. Y. NE· 

KHUTENKO Jc". 

GOllepleryx rlwl1l11i lIIiJjallowsl~ii Nck !'utcnko 

Fig. 12, 14 

In vi sib le light thc co lou!' and patlcrn of lhis subspecics does not differ 
frcm lhe ccntral European forms. In ullraviolct light it diffcrs in lhe follo· 
wing characlcrs: the dark margina l 7.one o f thc fo rc",ing is na r ro\\'. bcing 
h.:!lf of thc wid th of that in thc cC!l tra l Europcan Spccilllcns; the h indwing 
bea rs <.\ Im'gc ccntral b r ight ficld. s imilar in s ize to that in 11Ieridiollalis. OIlC 
cf thc key clwractcrs Iha t di stinguishcs Ihis subspccics [rom thc ethcrs is thc 
abscnce cf a n incision in thc hindwing. 

Thc gcographie distribution of Ihis subspccies has not yct been fully dcter
mined. but it is pcssiblc 10 state that ils rangc is smaller thall thaI of .lny 
ether subspcc ies. 01' of any othc r species of the genus. Aserial study of spe· 
cimcns, coll ec led in the area of thc Soviet Union, shows that within the 
coüntry the di s tribution o f thi s subspecics is limitcd to thc Blad, SeOl coast of 
tbc Caucasus, and to thc c.:tst it docs not go furth c l" tlw ll Tbilisi (Georg ia) . 
Specimcll s from Tbilisi .lnd Lagodekhi (col l. E. DIDMANIDZE) are trallsitional 
in ch.:tracte r bctwccll miljallo/Usl.:ii a nd lrallsiells. The salllc transitiollal nature 
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iit found in spccimcns from Zakat<t ly alld Kod zho ri (co ll. Zoological Ins titute, 
Lening]'ad); spccimens with a la be l M Adzhi-Kell l M (co ll. Zoological Museum, 
Kiev Stalc Univc rs ily) WC ]'e determined by L. SHELJUZHKO as lral7siells Vty. 
This determination is fully supported by s tud y of the ir hidd\! 11 patterns. Thus, 
the easten1 lim it of the range o f this subspecies lies in the Tib li si region. Thc 
11 C'l"thern limit cxtcnds along the main CauCilSUS ridge (C<m casioni), north 
wa rds of ",hich fl ics thc real lrmlsiells. Thc north -westcrn limit is in thc sub
urbs of So tch;' where bOLh miijal/ollJsJüi ancl lmllsiells occu!" in equa l nUIll 
lle rs, together with intcrmcd iate fonns. With LI tOllg enough sl!rics fro m thi s 
loca lity, o ll e can detcct LI gradual transition betwecn thcsc (wo subspecies. 
The southe l"ll limit of the range of ssp. l/Iiijllllowslüi is not yel known posi
th'cly bccause o f the lLlck of matcrial from Turkey, especiLllly from thc Black 
Sca sho rc. Spcci mcns in the Zoologisches Museum, Humboldl-UniversiUit zu 
ßcrlin, labell cd "Amasia" alld "Ponllls" are delerminablc as lmlls iells. WiLh 
thc aid o f 1I1l1'aviolet photography the same determination W.lS made for spc
cimcns from Akschir and ßaglull (Turkey) (co ll. C. HESSELBARTH). Material 
frem thc ßrilish Museum (Natural History) showed lhat in Yozgat thcre is a 
form that does not diffc l' from ssp. miijmlOws&ii (f ig. 14). This slIbspecies i:; 
a lso fa une! in the Taurus Mounta in s (com. fig. 13). Tbc prev iously Illcntionee! 

I' ig. 13. C. dummi ml!ridiollfllis Röb. - dU/mn, 
milj<lIlGllIsl:ii Nekr .. Taurus Mts .. Turkey in 

Asi:1 (coll. Bnt. Mus . IN. H.J) 

Fig . I~ . C. rlumwi mi/;mwwsl: ii Nekr. , Asb 
Minor, Y07.g;l t. VI. - VII . 1918. W . PH IUI'S leg . 

(coi!. Brit . Mus . IN. H.» 
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specimen from Sicily is rather more tra nsiliona l in nature belwccn thi s ami 
l1Ieridiollalis. than purc meridiollali s. 

All data g iven here were taken into accou nl in compiling th e dist ri bution 
schellle of thc subspecies of GOllepteryx rlulI1l11i in the wes tern Pa laearct ic 
(sec map) . 

In reconstTucting the phy logenctic re lalionsh ips of the specics alld sub
specics of the gcnus, J suggested that those bclonging to the sub9C IlUS [ sogo
u epleryx are Illo re primitive in cha racter Ihan Ihe othe rs. I sogcHcpleryx is 
a weil differcntiated. compacl group. unifo rm in its morphologica l characters 
a lld geographical di stri but ion. In a11 of Ihem is found Ihe weil developed 
o range pigmentation and thc spec ial struclure of thc gcn ital armature. espe
cially thc uncllS. The hidden wing-pattern pcculiarity is th c narrowing of a ll 
da rk elcm ents. ami thc pl'csence on thc hindwing of a largc bright cen tral 
fi eld. (fig. 15. 16). Rcpresentati ves of Jsogollcpleryx (cleopalra [L.) . cleobuIe 
Hübn .. l1uuJcrClIsis [Fcld .}), in habit the narrow area whieh includes the Medi 
terranean region and some isl<lnds in the Alla nt ic Occan (the Ca naries). This 
area is conside red as an Oikumcna, whellee in Ihe geo logieal pas! thc anee
sto rs cf reeeni Brimstones have sprcad. Most probably is look plaee within 
the pre-Ncogcne era. Th is suggestion is supporl ed by the eta blished general 
tempo of evolution in the Lc pidoptera (ZEUNER. 1943. 1960; NEKRUTENKO. 

Fig. 15. C. cI,:o/JlI/m (l.). Da lrnal ia 
(col L LEECli in coll. Udt. Mus. [N . 11.)) 
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Fig. 16. C. IIwd.:relll.is ( Fd d .). Mndcira. Wol
las\on. 200J r\. (coll. Sril. Mus. IN. H .!) 
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Map I, Distribut ional paUe rn of COI1"IJlerj'X rh~lImi (I. ,) s ubspccies in the West Palaz,l,ctic 

19(6). ancl the faet t1wl ill this time cnvi ronmental eonditions in the entire 
area of the reeent Palac<lrctic we rc homogeneous. so that inseets eou ld seatter 
from their centres of o ri gi n. 

Thc grea tesl s imilarily to I soge llepleryx appears 10 be fOll nd in thc No rth 
Afr ican merie/iol/lliis. espcc ially in it s hidden wing-pattern. lHel' i :/iOlllllis is 
cC'nllccted with the nominal subspecics via lml/siel/s. The large central bright 
f.eld of melilionalis is Ihe very eharactc r that links I sogollepteryx wilh 
r/wl/llli (whieh belongs 10 the subgCllllS COl/epleryx s, St L) , This b right fjeld 
shows progressive reduetio ll in .:t SOllth-North d il'eclion. 

As for the position in this eomplex of S5P, l1Ii1jatlOllJs/~ii, it seems to be a 
reHe::, rcmaining in the ßlack Sea area [ro m thc limes whcn b righl-ficld -bca
ring anccslors inhabiled the entire Ponto-Casp ia n area, The reli ct nature of 
l hi~ sub5pecies is a lso supported by its nalTOW ra nge, by thc hornogenity o f 
el~\'i ro n11l cntal conditions within thc cntirc a rea of it s OCCOttrcnce, ;llld by the 
s trang gcographica l baITie rs aJong the limits of its range. It is possible to 
l1lakc the assllmption that. after the fuH dcclinc of orange pigment in the 
ancestors of C. rlwll111i. they reta incd thc large bright spot on the hindwing. 
whieh was positivcly cO lTclatcd wilil orange co lour, alld in thi s respccl were 
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doser to the original farms (and to recent I sogollepll!J'Yx). Nowadays thi s 
character has o nly persisted in populat ions inhabiting areas with a decidedly 
maritime cJimate (for eXilln p le, eastern riw/llui aJllllrellSis Graes .• amilltlw 101'
mosalla Fl'uhs t. etc.). Th is provides additional evidence that the orig ins of 
the grOll p unter eons ideration hOld il s place on the sho res o f a g rea l bas in. 
Thc presenee of such primitive fenns in the Mediter ranean area shows that 
such H bas in was the very same Mediterra nenn Sea, 0 1' the waters that exten
ried o\'el' that al'ea. 

A c k n 0 wie cl 9 C 111 e n 1 s. The wr iler e::presses h is thanks alld appre
ciatiol1 to those who have so kindl y a ss isted him in the pre pa rati cn of th is 
pape l', namely Dr. E. R. CREED, Oxfo rd , Engla ncI , who rcviscd and cdilcd the 
draft, Dr. ß. ALBERTI. Waren (Mül'itz), Gel'lna ny. 01'. L. SHELJUZHKO, Mün
chen, Ge rmany. MI'. T. G. HOWARTH, Le ndo n, England, MI'. G. HESSEL
BARTI-I , Ouakenb rück, Germany, 01', Y. KOSTYUI( , Ki e\', Or. E, OIOMA
l'iIOZE. Tbilisi. Georgia, MI'. G. CI-IRISTENSEN, Genle fte, Deil lllark, and Dr. 
]. MOUCHA, Prague. Czechoslovakia. who supplied Ill e wit h mate ri al and 
with illany of whem I discussed same important points of the paper, and to 
MI'. V, M. SI-IA PIRO, Ki ev, for hi s kind assistance in preparing photographs. 

SUlm lL:J ry 

Tne pape r presenls deseripli ons ef four 5ubspecies of GOlleplcry,t r}wlllili (t.) "ith speci.11 IIlte,\
tion te the hidden wing-p:JHern. vis ible on ph:ltogrOl phs taken with ulUOlvio let light, Geographie 
oceurenee for eaeh of these subsilecics eonsidered :md some evolut iona ry suggestions are g iven , 

NOTE : As it WIIS reeent ly es tablished by this author. Briti ~h C. rlulllm; population ~eems to 
belong 10 another subspecies, different frolll eontiuelltal form and, on e ther h:md. from ssp . grollesi 
H uggills of f rcl .md. This subject is to bc eOlls idered later on. 

Zusammcnfassung 

Geog ra phi sche V.uiation d es I-I;nlcrnügc!-Musten und die Unt::r,,,te ll VOll Go" .. ptcrj',t rll(I1Il// ; (L.) 
in Eu ro,,:1 lind Kle inasien . 

Vier Unterarten von GOllclltUYX r !wlIlII ; (1 .. ) werd ~n unter besonderer Bo: rüLksic1l1igun!l d ~r 

Zcichnungs illus ter der Hinlcrlhigcl beschrieben, die iu Ultraviole tt -Aufnahmen siehtb:, r sind . Die 
gcoaraphisehe Verbreitung d er Unt o:ra rten und Vors tellungcn üb: r ihre EntwieklungsgC5ehic1l te wcr· 
d ~n besproch ~n . 

Bem : rkllng: Nadl n O: ll crcn Feststellungen des Autors sch ~ inen bri t ische Populationen von G. 
, ballmi l,U ri ner anderen Unter.1ft 1.11 grhörcll, d ie sich sowohl von dr n Kontinrntalforrnell .115 (luch 
,"on d er 551'. (J rm'csi Huggins in Irland unt r rschcldet . Hierüber wird sp.iler berichte t. 
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