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Classification and Phylogenetic Relationsh ips Between
Genera of the Tribe Eucerini (Hymenoptera, Antho-' phoridae) with Two Submarginal Cells*

YU. A. PESENKO AND A. A. SMDIKOV

Zmlogical Instilute, Acadcmy of Sciences of the USSR, Leningrd; and Udmurt State University,
Izhevsk

ltibe Eucerini Larrcille, 1802, belonp to the subfamiiy Anthophorinae and includes at least
550 species in 38 genera. A detailed diagnosis of it was given by Michener (Michener, 1944:?7U
17L,281-282; Michener and Moure, 1957: 40G4Of ). The tribe has almost universal distribution
(cxcept Atstralia), but has maximal representation in in the New World, where 300 gcnera (29 en-
demic) have be€n found. In the Old World, only 9 genera are known so far. Among lhese, the
poorly distributed and species rich genus Tetalonia Spinola is the only genus of the Old World
lribe also represented in the Nearclic by a series of species which in some publications are separat-
ed a different genu Syhalonia Patton (for example, Hurd, 1979) without sufficienl jrstification
(Michener, tg44). LaBerge, 1957; Tkalcu, 1984b). The other 5 genera are relatively small, spe-
cialized and have nanow dislribution: Errcera Friese (Afrotropical, about L0 species), Melissina
Cockerell (1 species from Pakistan and l species from Central Asia),Noolonia Popov (l species

fiom ltrrkmenia\, Thygatina Cockerelt (1 species from Sri Lanka), andTeralonielJa Ashmead (a
fsrv sPecies-frrom Southern Europe, Central Asia, Sudan" and India; a possibb synonym of the
NearcticXenoglassdes Ashmead). The remaining 3 genera (Eucera Scopoli, Cubitalia Fresise,
and Pseudarcem Tkalcu), which will be described below, are the only genera in the Eucerini with
2 submarginal cells on the for€wing, all othen (including all New World genera) havc 3 submargi-
nal cells.

Differences are also significant in the extent of study of Eucerini of the Old and New
Worlds. Several important comparative-morphological studies and modern revisions at lhe gener-
ic and subgeneric levels have been madc on the American fauna (Michener, LaBerge, and Mour€,
1955; Moure and Michener, 1955; LaBerge, 7957,7970), and monographs have appeared on the
Iarge genera (LaBerge, 19564 1956b, 1!b1; Hurd and Lirsley, 1970) and many small genera. In
lhe Old World revisions and compilations (except a few regional ones-for example, Dusmet,

1926; lvl*zair, L954; Iuga, 1958) on the tribe are virtually absent after the monograph of Friese
(1896), wherein, all Eucerini were considered under Etßera, ahhough many new species and sev-
eral genera have been described since then (see above). Only very recently, studiqs have been
slarted on the classification of Old World Eucerini at the present level through the effons of lhe
C,zechoslovak amateur entomologist B. Tkalco. Besides reinvestigation of the type specimens of
many forms, listing of synonyms, aod description of new species, he made the tbllowing important
contributions: genrs Cubiulia was revised (Ikalco, 1984a), and classification of the large genus
Errcera was started (Ikalcu, 1978, 1984b).

The phylogenetic relationships between Eucerini genera have not been examined. The direc-
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Fig' 1-12. Head of male and its. appenda ges in opacttra donatica(l, 3, 5, 7, LD),pseudeucra pamicornis (4 tr1, cu.bltarja iistb p., ey, c. morio (g), Eucira iaspica (9), and E. r.grescens (L2). L, 2) head in frcnral view; j, 4) head in'täieral view; 5, 6) head in dorsview; 7,9) maxiltary palpu; anO fd_fZy basal anlennal,"ir"no.
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tion of evolution of some characters within genu Melissades Latr. was di§cl§s€d by LaBerge

(1961). Only one fossil species of Eucerini is known (7*txrer and Manning 1976), Tetalonia

berlattdifneoUaq 1937, dcscribed from the Oligocene. The other fossil species, described as Ea-

seramartut Meunier, L920, actually belonp loAnthdiwn I'atr. (Salt' 1931).

Although more than 100 publications have appeared on nesting of Eucerini (cf- Lirsley'

MacSwain, and Smitlr, 1955; Michener and lange, 1958; Miliczky, 1985), they do nol cover more

than 1-1i% of the species of this tribe. A few larvae of different Eucerini Senera studied wer€

found to be very similar (Rozeq 1965). There are species with extremely multifarioN types of

trophic tetatisnshi!§ asrong eucerines, but most spcies of the tribe with known food habits' in-

clnding most representatives of the large genera Qetralonia, Eucera, Melisodes), arc polyphages.

Some iairly abundant eucerine species play a significant role in the pollination of entomophilots

crops. For example, the oligotroph of leguminors crop, Eucera clypeata ErichsotU has been not-

ed as one of the most important pollinators of lmeme in Eurasia.

The present article deals wirh the classification and understanding the phylogenetic relation-

ships of Eucerini genera with 2 submarginal cells, which are considered by us as a monophyletic

group (see disctssion below). This sturty is relatcd to the taxonomic revision of Eucera and close

gercra in the fauna of the USSR and adjoining countries by one of the present authors (A. A- Sit-

dikov). The discovery of a male not placeable in any of the Eucerini genera served as the dircct

impctrs for the comparative-morphological study presented here. Analysis of the voluminou col-

lection at the Zmlogical lnstitute, Acadcmy of Sciences of th€ USSR (more than 1Q000 speci'

1g;ts of Ercqa and 20 of. Cttbiulia and Pwtdeucera) formed the basis of this study. Type and

comparative material from the Zoological Museurn, Moscow State Univcrsity (Moscow)' and

from six mtlseums abroad were also studi€d. ln all, type specimens of 32 nominal species werc

studied. The article comprises the following sections: 1) key to 4 genera (including Opacula gea-

n) on the basis of males involving the main characters common to both sexes (a key for females of
Etrcaa, Cubiulia, and Pxudancera was published by Tkalcu (1978), and genus Opacula is so far

known only on the basis of a male); 2) Iist of genera; 3) identiticalion of the direction of evolution

of the diagnostic characters of genera; 4) recorstruction of phylogenetic relationships between

gcnera; and 5) descriplion of Opa cula donatica sp. n. The morphological terminology foiiows the
nFaunaof the USSR'for tribe Nomioidini (ksenko, 1983).

GENERA ON BASIS OF MALES

t Q). Maxillary palpi Gsegmented (very rarely S-segmented) (Fig. 9). 1st submarginal cell of
forewing smatteitnan 2n4 and accordingly, 2nd section of medial vein longer than 4th (Fig.

14). Scgment I of antennal flagellum short, ratio of its lenglh to maximum width 0.9-2.5, and

ratio of iength of segments I and tr 1.7-5 (Fig. L2). Gradulus of sternum VI arcuate (Fig. 30).

Middle regi-on of sternum VII of metasoma mone or less flar (Fig. 35,36).... L. Ercera Scopoli.

2 (1). Ma:rillary palpi 3-4 segmented (Fig. 7, 8). lst submarginal cell of forewing equal to 2nd,

2nd section of medial vein equal to 4rh (Fig. 15). Segment I of antennal pedicellus long, is
tengrh ro rhat of maximum width 33-4, and ratio of lengths of segments II and I 0.7-1.2 (Fig.

10, 11). Gradulus of stemum VI on Iateral branches twisled backward with formation of dis-

tinct angle, sometimes smoothened inCubintia (Frg. 29). Middle region of stemum VII of
metasoma arcuately convex downward posteriorly (Fig. 31-3).

3 (4). Fostgradular field of stemum V wirh 2 tufs of stiff setose hain directed laterally. Probasi'

lar§r§ bent, of normal length: ratio of its length to total length of 3 following segments 1.8



Grg.1617).Gonostylewirhpo.intedlamellatcvenralProcess'sharplybentmediallyal
apex. Clypcrs tin farä vie,nj OrecrcO dowmvard in lower parr @g' 3)' Midtibiae bent

(Fig. 20).-- -------"-'+ 'Opaarh Fesenko and Sitdikov' geIL n'

4(3).Poctgradularfieldof§ternumVmoreoflessuniformlyPub6cenr.Probasitarsrsstraight'
reduced; ratio of its lenglh to total lengttr-of 3 following tafsal segmens 1'2-1'5 (Fig' 18)'

G.no-style wirhour such process, O.u*J"I"p"t fttg]*, a1). äypeus bent baclsrvard in

nwer pärt Gig- 4). Miotiuiae not bent (Fig' 21)'

5(6).I.arger:1&lsmrnMandiblesverylongstronglycunrc4inneranteriorcarinanotforming
subapical prcjection (Frg. 2). rr*, ooiüäffinr ventrally (F,g. 2). AnEnnaereducE4

rcaching only propodeum. Anterio, *"qgin or rä"u..i anus-ano-merabasitarsus with notch

(Fig. 21, 23). Stemum MI with rurg" ou;r";vesicular swcllinss along sides of middle ca'

rina (Fig. 33,34).---.. '-":----"3' Cubitatia Friese'

6(5).Smaller:11'14mm'Mandiblesmoderatelylone'l3lkllcurve4inncranteriorcarina
forming subapical projection (Fig. 1). rrr* "äi" iarauer. Antennae long' extending onto

meta§oma.Anteriormarginofmesobasituo*"na,n"tuuoit"ol§straight(Fig.21).Sternum
vllwithoutswellinp.--- "-2' Pseudeucera Tkalcu

1. G,enus Eucera ScoFli, 17?O'

1896: t}z, 185 (Euc*a subg'); Dtsmet'

1; Osychnyuk et al'n 19?8: E88; Tkalcu'

T}pespeciesApislongicornlslinne,lT5S,bysrrbsequentdesignation(I.aueille,1810:439;
cf. Sandhotse, 1943: 549):

AtPres€ntrhegenusincludesl30spccies,ofwhicho{.rrshavebeendistributedinto6dis.
tinct subgene n6,rrcua-s.|i. tt"nni"rn Pinu""ro Stilbeucera-11alc,' 1978; Atoprcerc

Ptqarem-Tkalcq 1984b), and 8 species are includcd under the group of species of E atricor'

ms F. Clkalcr+ feZa; ft" aä of Oisiribution;;;;"n* con"rrih" entire iAe"rctic (except is

exüEme north), but docs not spred beyond io tiurio'' on the whole' the gent§ may be character-

izd",rnhabitans of arid ano semiario r"gons.'ffiz.p""io (1.!%)nui" ut"n found in the for'

..t a*as of Eurasia. The gcnw is mcr 
"o"no"äri '"p"o"*"0 

in the medircnanean Subregion

(121species, of which 108 are foundin üat area)'

2. C*rutsPseudcucera Tkalcü' 1978

Tkalcu,198:157' 158'

§pespecicsEucerapa:r.vicornisMocsäry,l8TS,byoriginaldesignationandmonotypy.

The genrs inclu«les one species' ry9ln from Hungary (Mocsärv' 1878; Moczär' 1954)'

Greece (Friese, 1896), Romanii guga, 1953), 
""ä-ig 

üft"ine iOOessa tnC t<t'"t*n Provinces;

Osychnyull 1957). A potytrophic species foriJoino*"n oi ptanrs belonging to 5 families'

Nestingnot known.

scopoti, L77A:8; Irpeletier, 1841: 114; Friese'

L9262 83; Schmiedeknecht, 1930: 7g2i Alfken, 1936:

1978: 156; 1984b: 1'
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, Genus CttbitalilFnese, 191I

Friese,1911:136 (Ercaa subg.); Tkalcu, t97g:LS7,t5g; 19g4a: l.
Tlpe species Eucera (Cubiulia) brevicqsFriese, 1911, by monotypy.

The gents includes 4 species, found in the NE Mediterranea n:c. brcviceps Friese ([urkey),c' boyadjiani vachar gr"il, g. il;A;;ra1vi!) (furkey, caucasus: Borzhomi), andc. morioFriese (Yugoslavia Bulgatiä c.*"t,-*t». c. morto is reporred for rhe finr time for rheUSSR: Crimea: Kerch'§esenf<o;, f *a"; iirof"ropol,, l6.I{.in4,1 female; Krasnodar Terr.:Anapa" 11'V'1918 (skorikov), r marc. N"* r.oru* of c. rnlsrrs: Krasnodar terr.: Anapa, I male

tr#ffifllvorossivslq 1 female. noprric relarionships ano Äing of rhe species of rhis ge-

4. Genus Apacula Fesenko et Sitdikov, gen. n.

Type species Apacula bnaa.ca Sitdikov, sp. tr.

A monotypic gcn:' The only sPecies is described at the end of this article on lhe basis of 1rnale from w Kirgizia' rne generic name i. o"riu.a fiom the r.aun woro apaats dull,-dark; gram-matically the genus is feminine' rh" g"n* irücruoeo in rr," t"y, 
"nolomprere 

descriprion on thebasis of 26 characrers may be founC iifaUIel.

\"--- ___._

Fig- 13-15. Forewings af Tbtralonia velutina (13), Eu_
cera caspica (14), and opacura donatica (is).



DIRECTION OF EVOLUTION OF CHARACTERS

The complete list of characters (total 27) onthe ba§is of which the 4 gener-a of Elcerili are

disringuisheq is given in Iäble t. Of itrese, 10 characters (Nos. 1, 4,8,14,16, 18, ?ß,21'22' and

25 in Bble 1) vary wittrin ttt t"rg" gems Eucoabut are incltded in the analysis for reconstruc-

tion of phylogenetic ,ef"Ätsf,ifti",iut"n ths 3 remaining gensra' Besides the diagnostic charac-

ter§ at the generic tevel (and Partly at subgeneric level forErrcera) included in Table 1' the main

characters being ilhstrated in Fig. 1-41, the following 3 have also been considered" the change in

which was associared *iil ih" äty *.go of evoluilon of the $o!p analyzcd (Fig' a2): 
1) q*-

enc€ or absence of crossvei n L r-män foiwingS, b) structure of hairs (branched or unbranched) of

tbe collecting aPparalus (baskets) on the hind+ibiaof the female and c) the nature (nonspecialized

or specialized) of rhe puüescence on tlre inner surfacc of the hindtibia of the female' All charac-

ters analyzed penain ro adult morphology, inasmuch as the biology and preimaginal stages of 3 of

me I genera 1ä xwpt Ercera Partty) have not been studied at all'

The baskels were analyzed simultaneously (and parallel) with proposal and confirmation of

variors phylogenetic hyporheses (mnceming iiti"t gioupu, closest §pothetical ancestors' etc');

thereforp, discrssion on ifre Oircction of character evotution (i'e', their polarity) in a Particular s€c-

rion is to some extent aflificial and is dicrated only by logical conslruction' Paleontological data

on the tribe, as indicated abovg are Practically noä"iitt"it' Thercforc, the main crilelo-n for de-

termining potarity of characters was functional-structural (comparative-morphological)' based on

identification of specialization, oligomerization, irrevenibü reduction, and other known trends in

rhe evolution of morpfroioiica .tln 
"tore*. 

ttit was §uPPorted by the logical criterion based on

ttle principle of economy (minimum evolution) and out-group comparison' Genrs Tetralonia in

the first place, and aff genera of tribe fuceri; (including Tetrllonia) with 3 submarginal cells'

were included subsequently as such 'exlemal" g.op" (ii relation to the Senera analyzed)' The

usc of thesc crireria leads to a definite conclwioi conceming the aPomorPhic na1ury of changes in

the following 
"rruoo"o, 

o*"rrnining the major difficulrio @"ing synapomorpnic) in the phyloge-

netic scheme of the genera under consideration'

'Disappearance" of one submarginal cell as a rneduction of vein I r'm (Fig' 13-15' and

character a in Fig. 4Z). llserves as ttre main diagnostic feature of the entirc group of 4 genera un-

der discussion. tt orignati independently in miny families and subfamilies of Apoidea (Michen-

er, 1944) and often characterizes subfamilies, tribes or grouPs of genera, although sometimes re'

drrction of this vein is observed in individual spccimens of species with 3 submarginal cells'

shiftof veinßs to the distat margin of the forewing (character 5)' This is directed ßward

enlargement of the submarginal region of *re *ing which Is weakened after the reduction of vein

1 r*n (Fig. 13 and 14, in which venation of winfr of Teffalonia and Ercqa differs only by the

prcsence or absctrce oi uein lr-m\,and leads fo 
"qrai'"tion 

of size.of the remaining lwo submar-

ginal cells and relative elongation of the 4rh soction of vcin M (al rhe ost of 2rd scction; Fig' 14

ärO U1 in rbe geneta Psandeucero, Cabinlia , arß Opaila'

Reduction of the number of segEen§ of maxillary PetPüs from 6 to $4 (character 3 in

Ibble 1). ln some Euc*a,which are generally characterized by the initial type @g' 9)' corre-

sponding !o 6segmented tetoPodite of the maxilla I of cnstacean§' the maxillary palpus becomes

S-segmenred (relatively more frequently i"n'iii*uErichson; Tkalcu' 1978) as a result of fu-

sion of segmens m ard IV. Segmenr rv twfrei iiese"t) lT: nrdimentary aPPearance (Fig' 8) in

tlE genera with 3-4 scgmented PalP§ (from the'group with 2 submarginal cells)' Contrary to ttlc

indication of Tkalcu (1928), specimens witlr 3-seimenr"d PlP,o are sometimes found amongCz-

bitalia,and with 4-segmented palpu amoagPxfueucera'- Mosf probably' evolution of the entire
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r'S"

lq.1_625. L,egsof malesof Opacula funatica(16,!7,?ß,Z}),Cubiulianorio(Ig,Zt,
23), Pseudeucera pa*i!!ü 1i41, Eucera rongiiornis (x),, uüfemares of pxndeucera
paruicornis (19). 1e19) Forcrarsu (16: anrerior ,rie*, iz-ig, raterar view) ; zo, zr) mid-

ribia and rars§; andZ}-?S)end of hindribia and raßus.

tnfo' Ercqini wi§ ilccompanied by reduction of mlilary palpi. In realiry, besides Ercera, orüyTetralania (+synlwlonia).ano some species or rn" r NeJ ü6il g** have Gsegmenred patpi.Palpi in most genera of this-t-riF 
"t" 

3-r"gr"nteq and in some 4lor 3-segmented. This trend isbest expressed intfu genss Merissoptilia,;;" of whose species have2-segmented palpi.

Elongation of segment I of anteanal llagellum of male (character l3). Almost all generaof the tribe, inctuding thlsenel!üed genera Tetralonia andEncera (Frg. 12), have srrongly rr-duced segment I of a"g"l'Y q/8-v1ä long as segmenr II, besides very sma[ and speciatizedgener4 such as §yzrnc& alonia, xercgloxa , aid Mänaoi", and some species of other genera (forexample, Peprupis\. T.h|r-efore, irs-erongarion, typical of pseudeucera (Fig. I1), cubinlia, andapaia (Fig' 10), should be consideredä seconoary homonomization of antennae. LaBerge(1%1) exprxsed a similar opinion concerning the much weaker tendency of relative incrcase ins€gmeil I (up to 0.4 len$h ofsegment tr; inäme subgenera of Melisdes, but rhere it is asso-ciated with relativc reduction of air"nn"".'



Fig- 26-37 - Posterior terga and sterna of opa cura donatica males (26, zg, zg,3L,32,37),
Eucera longicornis (27,30,35, 36), andcibitatia ntorio (33,3a) males. 26,271 posterioi
part of tergum vtr wirh pygidium; 28) srernum v; 29, 30) posrgradular field of srernum w;
31-36) sternum vII (31, 33, 3S-ventrat view; 3?,34,iä-pärt"rior view); and 37) ster-

num VIII (venrral view).

Backward twisting of lateral branches of gradulus of sternum VI of male with the for.
mation of a distinct angle (character 23). Ttris is a unique character in the Eucerini, typical only
toPseudeucerq cutitali1 ,-and opacula (Fig. 29). Appärentty, it is a modificarion of itre original
(Il-shaped or arcuate, Fig. 30) shape of the graOutus in rtrese. 

-

Modification of sternum VII in posteroa medial region (character Z4). Thestemum VII
of Tetralonia and,Eucera (Fig.35,36) d this part is *or" oil"s, flat, rsually with well developert
paired posteromedial Prccesses, dirccted posteriorly or posteroventrally. It becomes carinately
convex downward in Pseudeucera, Opacula (Fig. 31, 32), and Cubitalia, and besides forms large
vesicular transverse swellings along the sides of the carirta in rhe last genus (Fig. 33, 34). In gen-
eral, the Posterior structure of sternum Ir'IJaf. Eucerini is extremely coimptex (inner and orte, p--

75

io (18,27,
eudeucera

,2L) mid-

Etrcera, only
msnted palpi.
This trcnd is
tlpi.

)§t all genera

: §trongly re-
t spcializcd
:r gsnera (for
'ubitalia, and
e. LaBerge
: increase in
re it is a§so-

Yi

95



cesses of various shaDe' depressions, elevations, etc. presenl) and is subject ro strong modificationwithin rhe rribe, rhe,Ä4o, rreno";f ;hüä awair special srudy.

rncrease in elevation of clypeus (chara.1e1 g). The clypeus of cubitalia and pseudeucera(Fis' 4) turns backwardjn *y il;"r p;:;hich disringui.to rr,",o from Etrcera and opacuta(Eg' 3) as we' as from 
!.etraty* lipiJ^ir[ ^ 

,,ouugäup,1, ,nää chara*erized by reiariverypoorly convex clypers, directed oo*nouaraor'slighlry ror**o in rh" to*"rpun. character 15 also

äTIn1HH]H:lliär" 
oonoitions aiJ i' rr'ä'"rä'" in'op'"ä * @

Reduction ,t ""l}l.Offess of gonosryte (characrer 25; Fig. 33-41). The presence of aventral Process or a rudimenior ir in mosi-m'ä"o-or rr""rini *iü'generaized gonosryre Genic-fffi ?,äTl#ljf 
"?§:ff"15ä:ä:*3gr,**;;ü;*ää,,r,"poin,spanicurar,yro-

The characters ofthe scopa in females need special mention. The change is wirhin the genusEttcera (see characters b ano c *rtg.ä ätr,ougr, *e opacita-iÄare is unknown, ir can beconcluded with sufticient assurance tt"r io, these characrers it is similar to rhat of females of theclosety rcrared genera pseudeucera i*'öriirria", ;il,iää;r,#oo ftom opacuhwas pre-

Fig' 38-41' Male genitalia of opacula donatica(3g, 39), cubi-talia morio (40), äno pseudeui"ro pan,icornis (4L). gg, 39)genital capsule (3&-dorsal view, 39--ventral view); N,4r)go-
nostyle (donal view). l

ceded by a Ic
sented in the
outer hairs o;

sometigles r*'
ter c_pubmr
exception of
most cornple:

conditions of
However, det

zation of pub
panicular, La
(based on cha

The pol
mine autapor
based on the
ther more or I

reductions.
96



ification

'deucera

?pacula
clatively
'15 also
mi!arE§

ncc of a

: (genic-
rlarly to-

re genus

I can be

s of the
vas pre-

Cuöitali a
?,6ft

Z+. t
?,0 (2)

Pseudeucera-

fiFcula
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other tuce ra

Tetralonlq - like ancestor

Fig. 42. Diagram of phylogenetic relationships between the gene-
ra of tribe Eucerini with 2 submarginal cells. The numerals are
those of characters listed in Table 1, which changed in a given in-

ternode.

ceded by a long path of evolution from their comrnon ancestor. Each of these characters is repre-
sBnted in the group of genera under consideration by two conditions: in particular, character b-
outer hairs of hindtibia branched (only in subgenus Poteucera of Eucera) or unbranched (simple;
sometimes with the exception of a few branched hairs along lhe margin of the scopa); and charac-
terc--pubescence of the inner hindsurface of the hindtibia made of simple elongate hairs (with the
exception of a small narrow triangular area) (in all Eucera, except the nominate subgenus) or al-
mosl completely of specialized hairs (very short, with flar and sharp widening at the apex). These
conditions of both characters are widely distributed in different genera and subgenera of Eucerini.
However, defining their evolution as loss of hair branching on the scopa (character b) and speciali-
zation of pubescence on the inner surface of hindtibia in female (c) appean quite convincing. In
particular, LaBerge (1%1) also pointed toward similar direction of evoiution of hairs of the scopa
(based on character b) within rhe limits of.Melisdes .

The polarity of the remaining 18 characters from Täble 1, whose advanced conditions deter-
mine autapomorphy of. Pseudeucera, Opacula, and especially a large nurnber in Cubatalia, is
based on the fact that their condition in one of these genera or uniquely among all Eucerini is ei-
thcr more or less distinctly specialized (at least wirhin the limirs of the tribe), or is associated with
reductions.

27
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P}TYLOGENETIC RELATIONSHIPS BETWEEN GENERA
one of the key problems in reconstruction of phyrogeny of Eucerini genera wirh 2 submargi-nal cells is rclarcd io rr'" 

"tr.uiir#il;;"Tphyr{ 9i rrris group. Reducrion of vein r r-m orthe forewing, distinguishirg ,r,"ln tätii"rg"n"ru of ttre rrid couto in principle have originaredindependentlv and rcpearcdty (at least wirhil-rh:-rr:nirs of rhe r*g" uno generarized genvs rbaaro-z'a)' so far, other porcnri"irynrp"rorpr:o of Eucerawitnlävancea and undoubtedry rcrared::ilä#,ffJrr: c*iäii'*Ä"ä;:ähave 
nor u""" i","J.'n"wever, rhere are more oirecr

pt yty or iiäo;;o*n of lheir PolvPhvteT^:rigi1. 
.tre ac"fr"o hyporhesis concerning mono-

-äd6" ir*ä;;consqluenily rhe enrircgroupof 4 genera i, no, onty ,economical, 
(single re-

onom*ß r^ ",,is;ff;:*"t]jffi §ffi?Jä"fi"t" ;;;;; i,ä,;ä;ö o'i'", ,*.
More convincinq-gvidence in favor of monophyry (or, which is ress protabre, poryphyry) ofErrqa wourd be porsiurc ,rri rr*räär*i1"" of rhe phyrogeneuc reraüonships berween rhe8!rera and subgenera.of the enrire tr*trorni, or ar Ieasr i, iä o,*, generarized ge nvsTetraro-nia (+svntutonia). ,l l-"v ;ü-ü;ffi;* ,r,., **r" ä*'io",ins hrceraas i poryphyrericflll;lilääIfsgfi X*ni::i6,ää:'r#ä:iirera,ionship;ilä;;*

The analysis of,aorgiilläii,äS'noution of 27 diagnostic (generic) characrers @bre r) for fte genera,,"sün,e;ist;;"#ä,i1ffi üIä:;"i§p::*l"ll*;f ;,f,"{tf n:l:rerizing all members "1*,ii"u!r.-ffiff"L nus Eucerarr-"a or'o T I paraphyreric groupq*oz} The phylogen"ti".t"i''io*ffi ä;J*, subgenera ot &rcirawi, be anaryzedin derairln a seParate pubtication' where a new suugeneric ctÄification based on laxonomic revision of:[ääü': ä]fffr:i" ;;;;;;;äläorio,"a h"* ;iläbgenus prenerrcerais char-

ö:'Hfiä,Y*tg'l:x:l".Tl#|tr"IliT,ä"i#ä**l,:H,;'{iff *iy;;*r,i.r'Jää,lil',"H:,Uff;Z:Xn*;;m;):tUä1":;""iäJssJ,irn,
Monophyty of the

'yo.po,o,pr,i;,iii"ä,ili3,f#:iili,:r"f":";*r?:#:?,i\:{;#;;:Ä,:ffi ::f

ation in diffcrcnt con
ters (1, 41 8, 14, 16, 1
Monophyly of thc gn
rnorphies (for characl
§r, the hypothmis of t

cula and Cubitatia fr
parallelisrn, since the
ple, E. iuerrupuBae;
glassc, and Pachysve
nre).

Cttbitalra with I
the closest common a

and Pxudatcera onl)
of these genera also .

equal) distances betwr
genera in 21J charac
cells, and Pseudarcera
cula indirecrly but ve{

Opacula donatic,

It[alc. (Holotype:
level of eye by LtZ af.
width at base of manr
(Fig. 7). Ratio of post
tal body length. Rar
1 :0.9:0 .7 L:O.G7 :O.9. lv
of terga I-III occupyinl
glrm VI with wefl dev
rcpresented by short tr
Fig. 3L,32r37, Cronos
the total length of gonc

Clype* morc or
in lower pan; fairly brr
ly rcduced bward midl
supcrficial punctations
face of tergum I shagrc
margin, 3040 m diarnt
tate with puncEtions c

tergum II shagreene4 s

ter (4O Fm) in middte
shagreened shining wir
punctate with scatterEd

Black. Eyes tigh
(Fig. 1). l,abrum lighr
dark yellow spots.

Table 2

Number of charaoers for which genera differ inFig.42

Eucero,, Opdaila It aeud,etcce?a i
I

f eu.oge per

I associarion
Eucera
Opocula
P*udeucerd
Cubilatto

Total

I
T3
2,t

50
48
42
M

204

lU
23

v

t3

12
9?
tA)

r3
I2

t7

lg.7
,6.0
14.0
21.3

17.0
Nolc. Disrane **

Drceros. str.

100
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:NERA

lgenera with 2 submargi-
dnction of vein 1 r-m of
principle have originated
:neralized genvs Tbtralo-
and undoubtedly related
ver, there are more direct
rthesis concerning mono-
'economical" (single re-

,t ils accdpted by all rax-

probable, polyphyly) of
:lationships between the
:neralized gen us Tb tralo-
'ustra as a polyphyleric
ationship with subgenus

Thble 1) for the genera
,rell as 29 characters dis-
, synapomoqphy charac-
)e a paraphyletic group
ill be analyzed in detail
I taxonomic revision of
inrrs Pteneutera is char-
gs within Ercera, origi-
sion given in the previ-
)cess of the gonostyle,
'25).

rdeucera is based on 6
nd 24. Therefore, vari-

ation in different combinations within the large genvs Etrcera of character 25 and 9 other charac-ters (1' 4'8' t4' 16 ls, ry?\, Y 2q may be considered withour any ctoubt as parallel variarion.Monophyty of the group cubitatia * ProrLu""*is rcmewhat poorly esrabtished: only 3 synapo-morphies (for characters 9, 15, and a5), of which only rhe nrst i are sumciently reliable. Howev-er' the hypothesis of lheir monophyletic origin is coniradicred onty by rhe similariry r,6rweenopa-cqla and cubiulia for charactär iz 1r"ou"-rioo of anrenna), ,uui"i'"un be easily consider'd asparallelisnl since the reduction of antennae takes place ino"p"noenrry in some Ercem(for exam-ple' E' intempu Baer) and in orher branches of Eucerini (for example, males of peponapis, Xeno-glassa' and Pachysvasta, and somc species of Metissoptila and Melissoda have reduced anten-ne).

cubiulia with 14 autapomorphies is most specialized. The other wo genera diverged fromthe closest common ancestor to thä same exent (based on 6 character§), although apcuta ha 6and Psudancera only 3 autapomorphies (Fig. 42). Differences in the numbcr of autapomorphiesof thcse Senera also affecred tne tängh äf Zonorional (characters for calcularions are tuken asequal) distanc€s between them (rabbä). cubiulia (on 
"n 

ur"r"gl, oiffering from the remaining 3genela in 213 characters) is most isolated in the group of 4 Eucerini genera wirh 2 submarginalenlts, and Pseututcera (14-characten) is teasr i*r"i"o. m" i*[n.i"L:ä; ;"'rffiärä'o,r-cala indirectry bur very dcfinirely confirms its independenr g"näri, ii**.
Apacrda brunca Sitdikov, sp. D.

Male- (Holotype)l Body lengh 13 mm. Ilead 0.g as high as wide (Fig. l). clypeu belowrcy9f or eye by 12 of is heighl, with nrundishty emarginare lower margin. Malar disran ce 0.22width at base of mandible. Ratio bet*een lengrhs of segmenrs of maxillary palprs as 1:0.9:0.7G'q' A' Ratio of postpalpar part of galea o n"i-gtrt of clyfor.rs +.1g. an,"*ae equat ro half of ro-tal body length. Ratio of rengths of ,"g*"ns I, E, w X, and XI of anrcnnar flageltum as1:0'9:0'71o'67:0'9' Mesobasit.o* tr.ofiy broadened subbasalty (Fig. 20). Hindmarginat fietdsof terga l-trl occupying slightly rnore rhan? bngrh of posrgradular part, weakly depressed. Ter-gum vI with well developed lateral gradutar teeÄ. carinaJor postiradular field of srernum vI
I'!rynEd by short trarlsverse section of medial branch (Fig.2iy. 5,"rltu vll and vII shown inFig' 31' 32"37' Gonostyle flly l{n, apex sharply bent media[y, benr parr approximate ry y.r ofthe total lengrh of gonosryte (Fig. fa, SOi.

Tout

t 0.7
18.0
,4.a
21.3

17.0

50
48
42
64

304

Clypeu mor€ or less uniformly Punctate wifi roundish punctations, becoming irregular pitsin lower part; fairly broad nonpunctate stripe extendi

y punctate wirh very
*;;;;;;.;;,;,:

face 
?f 

t:§um I shagreened' shining, densely punctate wirh shallow puncratiors with smooth hind-

H*:*3^.T,1,:::::li:qiA neu supemciu'y Gi""r"d"'.iining. r.egs densery punc-

f::,* *,:yll1T _of':*i"g. loy$ hinämargin [r'o*-+o ," äo r.il]' p".,?;.;-d* ää" 
"rtergum tr shagreened shining, with fairty disrincr i"p"rrr"iuufpr"*,fä'*ü,f,i]jfrää;-

::t gt} l:,aTL^1{ minimum (r5 pm) in rcgion aoioining rergat gradulu; marginal fietd

:i:ffi:*:T::Ili'L1Ty:"rylyl4*ipä"ilig'ffi;"öJäöä"#;ffi;puncrare wirh scanercd puncrarions oi x-ro pm diärneter, ;";;r.;;;;;;*?-ä#ä.
Black. Eyes light brown. Clypes wirh

(Fig- 1). I-abrum right yellow, except narrow
dark yellow spots.

large bright yellow spor in middle of lower half
lateml dark stripes. Mandibles subapically with

d to closfst subgenus
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Ilolotype mare, 'soryui-Tryb", Kugarta Vailey, Rrgana \ä[ey, (w Kirgizia) , g.v.Lg2s(Dobrzhanskiy)' Preserved io tt" zooiogi"äilr.rirur", Academy of sciences of rhe ussR, Lenin-$d
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