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Insgesamt 26 Taxa der Gattung Myrmfca, darunter 3 sozlnlpnrnsltlsChe Arten , werden fUr das 
Territorium Europas, Kleinas ie ns und der KnUknSl1sländcr als Morphospezies bestätigt, wobei 
l\Iorphospezlcs AlS Hypothese Obcr eine Biospezies zu vers tellen 1st. 64 Taxa werden als jüngere 
Synonyme gewer tet. Abweidlcnd von bisher üblichen Systemen werden Myrmfca lIe llenica FOREL 
lind M . wesmacl.i BON DROll' wledercingefllhrt. Zwel[elhaft is t der S tatus von 1\1. aloba FOREL, 
/1I1'cica SANTSCIH u nd caucaslcll ARNOLDI. die in der vo r liegenden Revision aus pralttlsch en 
Grilnden tllS Morphospezles bzw, parapatrlsche Arten betrachtet werden, in de i' Reali tät aber 
vielleicht mu' disti n kte S ubspezies oder Semlspezies sind . Es gibt keine Anh allSpunkte da!ilr, d aß 
)llco/)so nf I" UTTER, I,iman/ca ARNOLDT, mY l' nlccopllila WASMANN, ahnacl'l K ARAWAJ EW, 
stovClca SAD IL und TlLaulosoldcs FOREL eigene Arten sein könnten . Es wurde angestrebt, durch 
weitgehend objektive Untersu chungsmet!loden zu einer taxonomischen Entscheid ung zu gelangen , 
womr insgesamt etwa 18000 morptlologlsche PrlmHrdalen ausgewertet wu rd en, Die Artbeschre!
b~mgen werd en dur ch z. T, nusfilhrliche Angaben zur Biolog ie e rgänzt. Es is t ni cht möglich, ein 
dichotom es Entscheldu ngssdle mn , d ns ei nzelne Mc,'I<tnale ab fragt, zu r Bestimm ung aUer Arten 
?o ll benu tzen . Die h ier vorgelegten Besumlingsschili ssel fragen deshal b häur1g nnch Mel'1tmals 
komb inationen , wOdut'ch die Sicherheit der Detennlnatlon stol' l< erh öh t wird, dem Benutzer aber 
die u nbequeme sorgrti ltige Untel's u chung des MMel' lules nbverlangt wird, 

Abs tract 

!!G taxa of the genus iHynnica , among them 3 socinl pnrnsiles, Me eonilr med os mo1'phospecles 
fo r the terri tory or E urope, Alsn Mlno1', nnd Cnu cusia, w lth morptlospceies u n d e1'stood a s h ypo 
tIlesls on tl b lospeeies . Goi taxa are l'egnrdcd ns yO ll l1ger synony ms , Dev lnting Cl'om syste ms lIsed 
u p to t h e p l'esent, M . h ellcll!cll FO REL and M. wesmacli BONDROI'l' are I'eintr oulleed . A doubtful 
toxonomie s tatu s have 1'11, aloba FO REL, tuTelea SANTSCHI. und cau c(lsica ARNOLOI \ .... hlch are 
I'cgarded in thls revision. Co r jll'uclical reasons, ns morphos pceles 01' parapalrlc speeles, but 
eou ld b e in rcaUty dlstlnet slIbspecles 01' semis pee ics only. Thel'e are no suggesUons Cor jacobsoni 
KUTTER, l hnllllica AR NOLD T, mYl'lllccoplllla WASMANN , alll/fJcrl KAllAWAJEW, stovaca SADlL, 
und ruautosofdcs FOREL to be val id s pceles. T1w mithat' tl'lcd tO fin d tnxonomlc deeislons b y 
::lp plieation of largely objeetlve investigutlon mClhods , evaluntlng 18 000 p l'lmary d nta 011 mo r
p h ology , T l\C speeie.'> descl'iptions Me supplemellted by inIormal)ons on bio}ogy, A si mple dicho
tomous deeision seh cdule asldn g COI' single ehul'<lClc rS ean not bc ap plIed [01' t he determi nation 
of an spceies, For t hls r eason , tt\e pl'esentcd Iwys frcQ u ently asle Cor characlc1' eombinntlons 
w h lch inereascs th e reHnbility 01 determ lnatlons but demands a tlme-eonsu ming, careCul examl
nntlon oC the material. 

Introductioll 

Including infrasubspecific ' names, 90 taxa of the gcnus M yrmica have been dcscri bed so 
f~r from the tClTi tory of Europe, Asia Minol' and Caucasia. More than two thirds of these 



taxa are obviously younger synonyms. In the course of this revision, it was poss iblc to 
eX<lllline the types 0 1' reliably typc-compared material of 31 taxa. In the majority of the 
remaining 59 taxa where types werc not requested or not available, their real status could 
be: concluded with a high probabili ty from descriptions, type locality, and yenr of descrip
tion. For instance. I have synonymised M. puerilis STÄRCKE, 1942 with spedoides BON
OROIT. 1918 and there is a lmost no dange r that this statement eould bc erroneolls a1tl1ough 
I have never seen any pueri/is type. From a 11 the really problematie taxa where direet cxa
mination of type material is neeessary, I have got type spccimcns in each ease - with ex
ecptions of striata FINZI, 1926 which is probably held in MCZ Cambridge/Massachusetts. 

In order to kecp thc 5ize of th i5 paper in reasonable limits, a complctc account and di s
Clission of synonymy is not givcn. Thus a lot of infraspedfie or infrasubspccific names are 
kepl out of discussiol1. However, a l1 these fo rgotten taxa werc considered and evcn two of 
thcl11 arc rcintroduced here as specics. 

As far as informations wcre ava ilablc. I have tr ied to take in to consideration ecolof]ic<.1i 
and biologieal propcrties but it should bc cmphasized that many of thc 26 taxa r lW,ve 
accepted here as spccies are nothing but morphospecies whieh identity as real biospecies 
has to be testcd by deta iled futura l iovestigations 0 0 rcproduetive isolation. In doubtful 
cases, r havc dccided in favour of a taxon wh ich is, for the momcnt, .1 bettcr solution thdn 
a rash synonymisation; e. g, the taxa caucasiea. turcica, ",nd aloba regarded here as good 
species could be in reality d istinct subspeeies 0 1' semispccics only. I have tried to present' 
numel'ic evidence f Ol' most of my statements and about 18000 pl'imary data on morphology 
are incorporatcd in thi s tre", ti se. Further, I have found it reasonable to givc oftcn a lot of 
commcnts in order to avoid a dogmatic presentation and to dircct thc attention to unecrtain 
dcc isions. 

In eontl'ast to gcnera as Tetra11lorill1ll or Tapillo tlw. males are f1'cqucntly cf restri etcd 
lISC fo l' dcta ilcd separa tion of morphospecics in Myrlllica and th is papcl' givcs many exa!11-
pies of mOl'phospecics which arc di stinct in thc female castes (with non-ovcrlapping eharne
te l's) but hardly or not separable in the males. Howevcr, malcs are ccrtainly useful to esta
blish groups of rcla tcd species; c. g. ruglllosa, llellellica, specioides, and tureien havc vcry 
silll ila r males. 
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Investigation Methods and Terminology 

All l11easurements have been taken on mounted dry prcparations under use of thc Carl 
Zeiss Jena stcreomicroskopes SM XX and TECHNIVAL 2 at magnifications betwecn 50" and 
25Ox. A mcasuring aecuracy of ± 1 ~l l1l is achieved for small structurcs as fu nicull.1s segments 
01' hail's but not for the Jargest measures where the principal visual error is ± 5 !lm. To thi s 
visual error have to bc added position al errors and errors caused by different humidity -
e. g. a queen head width may dccrease under thc influcnce of a hot foeused light spot wit hin 
60 seconds after beginning of exposllt'e from 1300 !I m 10 1295 Ilm, To have a uniform l'C-
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eording and bceausc the aceuraey is tor thc majority of mcasuremen ts heller than 0.0 1 Ill lll, 
all dat<.l <.Ire givcn in ~I m even for those me.1surelllents where such prce ision is not poss iblc . 

Essential for the cxamillaliOIl of SC4lPC characte rs is to dcfinc standardizcd visua l positions 
(sec Fig. 1) . The dorsal view (d) is exaclly parilliel to the a xis of the hinge joint betwecn 
scapc and first funiculus segment 0 1', in other words. perpcndicular to the plane of movc
mellt of the firs t segment. In thi s visual position, the basal curvature of seape is ahnost 
invi sib le. The caudal (c) alld frontal (f) visual positions are dcfined for the scape directed 
latcrad and both positions are perpendieul4lr to dorsal pos ition. In position c a nd f the brlsal 
curvature of sGlpe is almost fully seen in female eastes, but freq uently not in males where 
the frontal view needs often iI eertain tilt to dorsa l pos iti on to visua li zc the bcnd perfectly. 
In many spccics. the plilnc of basal sCilpe lobe (a r of thc plane between dorsa l and eaud ,d 
ca rinae) slopes eaudad in a sometimes ve ry diagnostic angle ~\ a nd is conseque ntly not fuJl y 
seen in dorsal vie\\' . Often, a depiction of scape is necessary in three visuil l planes (d , cd. e) 
because the visibility of chil racteristic edges 01' Glrin,lc is 11 0 t cqually given in cach position 
and sinee an imag ination of the real spntial pos itions is f~\ci l italed. 

The charaeters measured are: 
HL 

H\V 

FR 
fL 

SL 

s\V 

PE 
pp 

PA 

SP 

PEl-I 

PPI-I 

AL 

F2 

f3 
IF 2 
F2l-1 

MEl-I 

maximum head le n9th Illeasured from midpoint of occipital border to midpoint 
of anterior cJypeal border ; the head lias to be tilted untill maximum lel19th comes 
to lie in measur ing plane. If therc is a protrusion of sculptlll'e exactly <1t midpoi nl 
of anterior c1ypeal border. it is incJuded in HL. 

maximum head width including eyes. 1 cJearly prefer thi s mode of measurillg 
beeause HW can be laken with equal nccuracy in fro lltad 01' eaudad ti lted heads 
or in the normal dorsa l position. This is imporla nt if the seape conceals the ouler 
margin of eycs in dorsal position. 

minimum distance betwcen frontal carinae 

maximum dislanee of fronta l lobes 

ma xi mum scape length excluding thc neck of arlklilar bulb meas lireu in dors~1i or 
frontodorsa l positions (sec Figs. 3-5). 

maximum sca pe width in male; the seape has 10 be lurned carefuJly untill maxi
mum width is visible. 

maximum width of peliole 

maximum w idth of postpc liolc 

the angle at whieh the frontal ill1d dorsa l {aces of peliole meet in lateral vie\\'. 

le ngth of propodea l spines as mean of bOUI spines measured in dorsal view but 
with a sli9ht frOlltad tilt to have I1lcasured full spine lel19 th (sec Fig. 2). 
lellgth of Ion gest hair on dorsal part of pet iole 

lenglh of longest hair on dorsa l part of postpctiole 

alitrunk length of queen alld ma le measurcd as maximum d istanee from IJosterior 
margin of lateral propodcal lobe to anterior border of proll1esonotum (i. c. not to 
anteriol' bOl'der of neck sh ield !). AL is most qu ick ly taken in lateral view (sec 
fig_ 6)_ 

med ian line lengtll of secone! funieulus segment in dorsal visua l position of scape 
(d)_ 

the same fo r thc third funiculu s segment 

ratio F 2/ maximum width of second funiculus segment in dorsal view 
lcngth of longest hair on second funi culus segment 
length of longest hail' on extensor profile of hine! metatars liS except the most 
dista l llilirs 

No lcs on lhc Usc of Cha raclcrs 

In eaeh J11orphometric descl'iptioll of characlers, possiblc a llometrie fUllctions ShOli ld oe 
considercd. I have preferentiaJly llsed here simple ratios Lo ,woid a more cOlllplicated pre
sentation and because the majority of these ratios is alm ost independent from body size; 
in wmkers, this can be stated for SL/ I-T L, PE/ I-lW, PP/H\\,o Ft/ FR, alld I-lW/ FR. 

., 



Thc ratio HLjHW provcd to be isometrie 01' to show a Ilcgligiblc dcerc.J. se wilh growing 
body size for most of the worker sam pies. Apparently notable dcviatioll s from HLjHW i so~ 
Illetry as ca1culated for M. slIucla, clIlicasiclI, or lobicowis need not neecssari ly be real pro
perties of the species per se but Illay have becll produeed by chance through eomputation 
of genctically different populations' da ta Inlo one and thc sallle ea1cula lioll. 

Normally very strong alld to consider in any ease 15 thc posit ive allomclry of SP agalnst 
HL. Spine leogth often find s its eorrelatc in strcngth of seulpture or, in other words, tbc 
largest speeimens will not only have an absolutely but also rclatively eO<l fSer sculpturc than 
smaller individuals. 

The hair length PEH and PPH shows gene rally a negative allolllctry 10 body sizc. As .111 

approximate rulc of thumb, an HL inerease of 10 % above the mean head lengtll l-ii will 
r~sult in an average illerease of 3.8 % in hai .. length above the mean hair length PEH 0 1' 

PPH aeeording to equation 

PPH 

PPH = 
PEH 

= ( :~ t 953 

PEH 

As general rule for many ant genera, seape length indices should be eomputed as SL, HL 
better than SL/HW, as Ilormally done by other myrmeeolog ists, to reduce the var iability 
cocfficients. 

Queens are always similar to workers in diagnostic dIam eters but quccn-attriblltcd Ch,Ul
ges of body ratios should be eonsidcred. Apart from the well-known castc-specific devia ~ 

tions, queens have oHen somcwhat stranger and morc massive scapcs as wel! as relativcly 
wider and highcr petioles or postpctiolcs than workers. 

Mueh care is needed in those androgynomorph examplcs with only a minute portion of 
fcmale strlletures. These ean be rcgardcd by unski lled obscrvers as "pure" males but will 
often have striking devia tions from normal male body rations whieh could facilitate mis· 
identifieations. 

Body eoloUt" is highly variable in the majority of speeies and of a lmost HO taxonomie 
significanee. 1t is obviously mostly genctically dctermincd. Even in species which are said 
to have a constant alld eharactcristie COlalll', we observe now and then striking eolou .. 
deviations in adult workers betwccn nests of thc same habitat spot 01' within the same nest. 

Thc Genus Myrmica LATREILLE, 1804 

C h ara ct erization of thc ge nu s 

Type speeies: FOl"JlIica rubra LINNt::, 1758 (YARROW 1955) 

Wo l' k er: Antennal club 3-4 segmentcd. Mandibles with 7-10 tccth whieh gl'adually 
incl'easc to apex, Head more or less oval. clypcus roundcd, frontal lobes often very prol1li~ 

nent. Anterola teral parts of pronotum rounded; promesonotal suturc absent. mcsopropodeal 
fun'ow weakly developed to very distinet; propodeal spines frequently conspicollS, Pet i oie 
and pos t p c d i 0 I e, which collectively form thc w a ist, with large node; petiolc with 
distinet anteroventral tooth. Rubbing of the posterior postpetiolar cdgc against fine trans
verse striac on the base of first gaster tergi te produces stridula tion signals. 

Exept Cew parasitic specics, the tibial spurs are clcarly pectinate in all easles. Female 
eastes armed with wcll~developed stingcr. Cubital ceIl of fore-wing in males and queens 
partially divided by an illcomplete vcin. Maxillal'Y palps with 6 and labial palps with 4 
segments. Antennac 12 segmcnted in female eas tes and 13 segmellted in males. 

Myrmica spccies are la rgely predaceous but in scveral species a cc rtain degree of lropho· 
biosis with aphids, induding subterranean forms, was observed and blossoms 01' other 
nectar produeing plant organs are visited. The main fields of aetion are tbc gt·ound surfaee 
and the top of litter layer but a number of specics will forage additionally in the field and 
lower bush laycrs. Thc colonies are not populous in most of thc species, containing fcw 
hund red to 1000 (rarcly 10000) workers . 

. , 



List of taxa acceplcd he re as spccies 

1. Myrmica rubra (LINNE, 1758) page 5 
2. Myrmica mginoelis NYLANDER, 1846 page 6 
3. MyrJllica suldllodis NYLANDER, 1846 pagc 7 
4. Myrmica galliellii BONDROIT, 1919 page 9 
5. M yrmica bergi RUSZKY, 1902 page 11 
6. Myrmica wgu/osa NYLANDER, 1849 page 11 
7. Myrmica hellellica FOREL, 1913 page 13 
8. Myrmica specioides BONDROIT. 1918 page 16 
9. Myrmica llirdca SANTSCHL 1931 page 18 

10. Myrmica callcasica ARNOLDL 1934 page 19 
11. Myrmica sancla KARAWAjEW, 1926 page 21 
12. M ynllica balwrial1ica ARNOLDI, 1970 page 22 
13. IHynllica slallgealla RUZSKY, 1902 page 23 
14. Myrmica saIilla RUZSKY, 1905 page 25 
15. Mynllica scabrillodis NYLANDER, 1846 page 27 
16. Myc11Iica aloba FOREL, 1909 page 29 
17. Myrmica sabuleli MEINERT, 1860 page 31 
18. M yrmica vmuleli BONDROIT. 1919 page 33 
19. Myrmica scbellchi EMERY, 1894 page 35 
20. Myrmica dep/anala RUZSKY, 1905 page 36 
21. Myrmica ravasillii FINZr. 1923 page 37 
22. Myrmica lobicomis NYLANDER. 1846 page 38 
23. Myrmica lI1esl1laeli BONDROIT, 1918 page 39 
24. Mynnica bibilwffi KUTTER, 1963 page 41 
25. Myrlllica w yrmicoxena FOREL, 1874 page 41 
26. M yrlllica /lirsula ELMES, 1978 page 42 

Myrmica rubra (UNNE, 1758), Figs. ] 5- 17. 19 

Formica rubra LINNE. 1758: worker 
Myrmica wbra (L., 1758) sensu YARROW 1955. ARNOLDI 1970, COLLINGWOOD 1979 
Myrmica laevinodis NYLANDER, 1846: scnsu SANTSCliI 1931. WEBER 1947, SADIL 1952, 

BERNARD 1969, BARONI URBANI1 971, PISARSKI 1975, KUTTER 1977 
M yrmica rubra laeviHodis NYLANDER, 1846: sensu EMERY 1922 

Not e: I have followed YARROW's conception who fixed with good reasons onc worker 
specimen in the two species containing type collect ion of LINNE as lectotype and thus as 
thc type of the genus Myrmica. This spccimcn belo ngs c1 carly 1'0 that species latcr described 
by NYLANDER ns lael1inodis. 

Material 

The matcrial investigated is from ",hole Europe, hut mainly from Central Europe. 

Dia g n os li c c h aractcr s 

\V 0 r k e r (Fig. 15): Heud relalively long. Scape 10ng and sIe nd er. gently curved near 
the base. Petiole in la teral v iew with dorsal surface as sm all rounded dome sIoping caudad 
continollsly 0. c. ",i thollt definile step) to its junction with postpetiole. Area between spines 
smooth and br ill iantly sh ining; petio lal' al}d postpctiolar nodes smooth. without rugose 
sculpture. Sculpture on whole body weak. Propodeal sp ines shorter than 0.28 HL and with 
broad base 

HL 1205.5 ± 51.8 (n ~ 31. laI'gest 1314) , HIV 1090.5 ± 51.3 (n ~ 31, largest 1185), HIV/ 
FR 2.300 ± 0.071 (n ~ 31, 2.15-2.45), FLjFR 1.070 ± 0.022 (31, 1.03-1.12), SLj HL 0.822 ± 
0.0191 (31, 0.769-0.854) . HLjHW 1.105 ± 0.169 (29, 1.070-1.134) , SPj HL 0.235 ± 0.0239 (31, 
0. 179-0.274), PE. HW 0.273 ± 0.0114 (29,0.256-0.307). 

Allomc try: 
SP ~ 0.0007865 HL 1.80296 (r = 0.8237. n ~ 31) 

Q u e e 11 (Fig. ] 6): Scape long and slender. gcntly curved near the base. Frontal triangle 
cl1 thely smooth und sh ining. Propodeal spines sho rtcr than 0.25 HW. Infra·spinal area and 
wa isl smooth. Petiolc l:ih.l pe s imilar to worker. 



Maerogync HW 1326.2 ± 48.6 (n = 18. 1221- 1418). mierogync HW 1038.9 ± 59,5 (9, 
980-1165). macrogy"c SP/ HIV 0.189 ± 0.0199 (39, 0.156- 0.228), microgYl1c SP/ HW 0.194 ± 
0.0346 (8, 0, 157- 0.250), HW/FR 2.26 ± 0.068 (28, 2. 15- 2.37), FL/FR 1.06 ± 0.0180 (28, 1.03-
1.12). 

Mal c (Figs. 17. 19): Scapc long. with gClltlc curvaturc near base, Frontal lriangle and 
pc tiolar node smoolh. Tibiae and mctatm'si wil'h long suberect to subdeclimbent hairs. the 
longes t pl'oject 70-100 IIIll from cuticular surface of hind tibia's exten sor profile line. Seape 
shortcr than in rugillodis, body colour on average darker. 

HL 942.1 ±55.9 (11 = 21, 833-1018), HIV 1003.8 ± 59.8 (21, 879- 1088) , HL! HIV 0.939 ± 
0.0167 (19,0.908-0.971), SLl HL 0.806 ± 0.0351 (21, 0.742-0.896), SLIHW 0.757 ± 0.0303 (21, 
0.710-0.825). 

Comlllents 
PEARSON and CHILD (1980) gave e lectropho l'ctitc evidc llce thal mJ.crogynes alld mic!'o· 

gynes were most p,'obably sepJ.rate spee ies whose rclationship may be that of host (macro
gY ll e) and social parasite (microgyne). However, theil' data seelll to indicate that a small 
fl'equclley of intel'breeding still oeems. meaning the speciation process is not finished. 
ELMES (1976) showeel tha1 micl'ogYlles we rc isometrie reductions of l1lJ.crogynes. 

Biology 

M . wbm is a vcry aggress ive spec ies whicb sUngs freely. As very ellJ'ypotent ant, it shows 
1hc Im'gest niehe width of tbc Centl'.Jl Emopean Myrmica spccies (SEIFERT 1986). It is more 
a lowland species whieh typica lly occurs in mesophilic to very moist meadows and tolerates 
a very high growth of grasses and fjeld layer plants much bettel' 1han other ants. Frequent 
in gardens and agl'icultural regions, rubra is comparably rare inside of larger forests where 
it is displaced by Hs sibling specics m gillodi s. 80th species have a high ecological s imi
larity 01' overlap of their funda mental niches (63 % ) but their real habitat overlap is 12.9 0 u 
only (SEIFERT 1986. 1987 a) whieh indi CiJtes iI strong cOlllpetitive dispinee lll ent. In eontact 
zones, I eould obsel've aggress ive intcrspceific bchavioUl'. Occasionally M. rU!Jra devclopcs 
po lyca li c 01' exceptiona lly large monocalic colonies; thc Im'gest nest I found covcred an 
area of 1 m2 and contained 10000 worke l's 0 1' more as wcU as sevel'al hundl'ed queens. Den· 
sities up to 105 nests/100 m2 wcre recorded in open habitats on alluvia l soil with ve ry high 
91'0wth of field layc l' where mb/'ll was thc only ant spccies. It tends aphids more frequently 
than other melllbel's of the genus anel often c1imbs in the field 01' lower bush layel's; even 
trees are visited in sea rch for aph ids 0 1' cocciels and ncctaries. fl oral and cxtrafloral. are 
exploiteel. It is the only M yrlllica whcrc r have rcpca tedly obse l'vcd severe intraspecific 
fightings betwccll ncighboured colonics, with high numbel's of killed ants a nel subsequen t 
I'aiding of thc weaker colony fo r bl'oods amt imagines. Such fightings betwecn macrogyne 
nests nced partieli lar conditions to devclop anel are obviously a mode of dell sity regulat ion 
in overcrowded hab itat spots. Nuptial fligh t takes place mainly in August. 

Distributi o n 
Portugal to E Sibcria. Italy to N Scandinavia. In thc Mediterr.Jncans only in mo ist plaees. 

Myrlllica ruginodis NYLANDER. 1846. Figs. 12- 14. 18, 20 
Myrmica I'Ilgillodis NYLANDER, 1846; worker. queen, male; N Europe 
Myrmica l'llginodis NYLANDER, 1846; sensu Y'ARROW 1955, ARNOLDI 1970, ßERNARD 1968. 

BARONl URBANI 1971 , KUTTER 1977, COLLlNCIVOOD 1979 
M.Yrl1lica I'llbra (L.), sensu SANTSCHI 1931, WEBER 1947, SADIL 1952. PfSARSKI 1975 
J"'yrmica rubra l'lIgillodis NYL.. sensu EMERY 1922 
M'yL'mica rubra val'. J1Jlllnl.a SADIL, 1952. 

Material 
Thc investigatcd materia l is from wcstcrn. central alld castern parts of Europc but mainly 

from GOR. 

Diagnosti c e hal'actcrs 
W 0 r k c r (Figs. 12. 13): Scape long nnd slender. gently cUl'ved neal' base. PeUole in 

lateral view mass ive with truncate dOl'sal ~lrea and abrupt step in caudal slope of node 
down to junction with po~tpctiolc. fnfl'llspina l llI'ca tl'ans"cl'sely stl'iate; pctiolal' alld post· 

r. 



pcliolül' Hodes 1I0 l' mally rugosc. "Iead and <llilrunk wilh well-developcd longitudinal rugo
sity. Propodcal sp ines longcr than 0.28 HL. Frontal tri ang le entirely smooth and shining. 

HL 1257.6 ± 6-1.6 (n = 28. largcst 1365) . HW 1148.0 ± 63.2 (28. largest 1237), HW/ FR 
2.368 ± 0.0584 (252, 2.20-2.52), FLjFR 1.100 ± 0.0250 (28, 1.06-1.16), SLjHL 0.839 ± 0.0184 
(28, 0.803-0.880), HL{HW 1.096 ±0.0181 (28, 1.054-1.127), SP{HL 0.344 ± 0.0277 (31, 0.280-
0.4 19) , PE/HW 0.289 ± 0.0 11 9 (28, 0.270-0,312). 

Allometl'Y; 
SP = 0.001126 HL 1.80155 (r = 0.84 13, n = 31) 

Q u e c n (Fig. 14): Scape long and slender. gently cUl'ved near basc. Fron ta l trianglc 
sl1100th and shining on wholc surface. Propodcal spines longcr tl1<111 0.25 H\\'. Infraspinal 
area transvel'sely striate. Pctiolar and postpctiolar nodes rugosc. 

Macrogyncs HW 1232.1 ± 37.5 (18, 1170- 1280). one microgyne HW 1105. SP/ HW 0.310 ± 
0.0220 (39, 0.263- 0.357). 

Mal e (Figs. 18. 20) : Scapc ycry long. with gcntle curvature near base. Frontal lrianglc 
smooth and shilling. Hind tib ia ilnd mctiltarsi with subdecumbcnt hairs of modcrate !englh. 
thc longest project 20-6011111 from cuticlliar surf,lcc of hind tib ia's extensor profile Jine. 
Body colour palcr. scape longcr than in l'Ilbra. Dorsa l planc of pclio lar node sl11ooth. 

HL 1070.8 ± 85.8 (n = 12,908- 1178), HW 1098.8 ± 73.5 (12, 982- 1217), HLjHW 0.974 ± 
0.241 (12,0.907-1.002), SLj HL 0.915 ± 0.0349 ( 12, 0.863-0.962), SLjJ-JW 0.894 ± 0.0444 (12, 
0.794-0.955). 

Commcnts 
Mycmicll l'IIbra vo:tl'. lllutala SADIL. 1952 is a tcratologic spccimcll but clcarly Lo recog nizc 

as rugiuodis. The workers of rugillodis are easily distinguished from those of rubra by pctio· 
lar shape and lllllCh longer spines. tndividuClls with spines Ion ger than 

0.0009467 HL 1.80 1 

<Ire wgil/oelis and such wi th shol'tcl' spines 1'lIbl'tl. Males of I'ug illodis are separated from 
rubra by the ir less projecting, shortcr appcndagc pilos ily and longer scape. Thc differell cc 
betwcen microgynes and macrogynes is much less dem-cut than in mbra and thc taxonomic 
significancc of the varictics l1liCrogYllo and macrogYlla sensu BRtAN and BRIAN (1949) is 
very doubtfu!. According to a morphomctric study by ELMES and CLARKE (1981), thc 
spccics is Ycry cons tant throughout its range [rom W Europa to Japan . 

Biology 

In Cent ra l and N Europe rugillod is is Vel'Y abundant in woodlands and high 1ll00rJands. 
As thc least the\'mophilic o( all Europciln Myrmica specics (SEIFERT 1986). it effectivel)' 
displaccs M. rubm in grass lands and boggy moorlands abovc 1000 111. Typical densities in 
Ccntral Ellropean woodland habitats are 5-15 nests/lOO m2. The macrogync morph has lal'gc 
queens that li ve monogyncously, has large. aggrcss ive workers. rcproduces by singlc queen 
colon)' initiat ion aftcr dispersing nuptial flight. and tc nds to occur in more tl'ansicnt habi
tals. The microgyne morph has polygyncous colonies with small quecns and Icss aggress ive 
wOl'kcrs, reproduccs by colony division after the rccruitment of quecns that mate in . 01' 
dose to, the nest'. and tcnds Lo prcfcr morc stable habitats (ELMES and CLARKE 1981). 
M. rugillOdis was secn to vi sit blossoms and aphids in highcl' vegetat ion. 

Di str ibution 
Thl'oughout thc Northern Palaearctics from W Eul'opc to Japan, Hai)' to North Cape. Gocs 

to llighcl' latitudcs and highcr altitudes than rubra. 

Myrmica sulcinodis NYLANDER, 1846. Figs. :n. 23. 24 
Myrmica sulcillOdis NYLANDER. 1846; workcr. queen; Helsingfol's /Fillland 
Myrmica myrmecopllila \VASMANN 1910 
Myrmica sulci llodis val'. Higripcs RUZSKY. l896. scnsu SADIL 1952 

Mal c r i.J I 

Thc invest igatcd matcrial is from Norway, England. FRG. GOR. Austria, Switzc rl and, !taly. 
Czechos lov<1ki<1, Bulgaria. and Ccntl'al and East Caucasus. 



Diagnos .tic charactcl's 
Wo r k er (Figs. 23. 24): Scape sharply cUJ'ved ~Il basc but not really angled. with sharp 

cdgc running along he outside of bcnd down to base and without any posteri or lamclhlr 
outgrowth or edge. Alitl'unk and pe tiolc with vcry coarse, l'egularly longitudinal rugosit-y 
that lacks transverse connections 01' rcticulm' structul'Cs; distance bel ween sulei 60- 80 Jt m 
and their depth 20-30 J.llll. Frontal triangle entil'cJy 01' at least in part with welJ-devcloped 
longitudinal striae. Propodeal spines strong and nOl'mally rathel' blunt. frequent ly sllb
parallel and incul'vcd in dorsal view. Petiolc massive. relativcly high, with anterior cylin
drical part shortcr than in other species. Big, robust ant with ratiler constan t colouration 
th1'oughout ist rangc: head and gaster exccpt its basal part normaJly blackish browll. alitrunk 
and waist rusty red. 

HL 1292.6 ± 61.7 (11 = 25. 1181-1403). HIV 1262.5 ± 58.5 (25. 1172- 1371). HIV/ FI! 2.703 ± 
0.0949 (30. 2.46-2.95). FL/FR 1.079 ± 0.0283 (26. 1.036-1.160). SL/HL 0.786 ± 0.0199 (25. 
0.749-0.823). HL/HIV 1.024 ± 0.0182 (25. 0.999-1.068). SPj HL 0.348 ± 0.0277 (25. 0.294-
0.397). PE/HW 0.287 ± 0.0155 (13. 0.254-0.31<1). PP/HIV 0.428 ± 0.0172 (13. 0.402- 0.460). 

Q u e e n : Similar to wor]{cr. 

HL 1394.6 ± 52.6 (11 = 7. 1304- 1453). HIV 1397.7 ± 47.1 (7. 1315-1453). SL!HL 0.762 ± 
0.0131 (7. 0.736-0.778). HIV, FR 2.784 ± 0.144 (7. 2.58-2.99). FL/FR 1.078 ± 0.0171 (7. 1.05-
1.101) . SP/ HIV 0.339 ± 0.0346 (7. 0.292-0.398). 

Mal e (Fig. 21): Scape lon9, with a deal' 45,,1 curvature near base. Frontal triangle with 
longitudinal stri ae. PeOolar node always with wcll-developcd longitudinal rugosity. Second 
funiculli s segment at lcast twice as long as widc. 

HL 1018.3 ± 35.0 (ri = 25. 911-1'076). AL 2000.1 ± 91.7 '(25. 1801-2198). SL/HL 0.880 ± 
0.0290 (25. 0.821-0.944). SL/SIV 7.68 ± 0.561 (25. 6.56-9.05). F2 189.7 ± 13.9 (25. 164- 221) . 
[F2 2.295 ± 0.203 (25. 1.99-2.71). F2/F3 1.511 ± 0.0938 (25. 1.35-1.70). 

Comtncnt s 
M. su1cillOdis is hardly to be confused wilh any othcr European species in a11 thrce castes. 

r have synonymized M. 'llIynllecopllila WASMANN, 1910 whieh is known in the single type 
specimeIl only, foulld in Cl sllJcillodis colony. This intercastc-likc specimen is most pl'obably 
either thc result qf a particular type of im cphemcral mutation 01' of a failure du ring lül~va l 
developmcnt caused by envil'onmental factors. Similar examplcs that appeal' to be intcr
castes between workcrs and queens I obscrvcd in the MycllIica species galIicllii, aloba, 
salilla, sabllleti. specioides, and scabcillodis in onc sampie each. All these aberrant examples 
havc in common an.abnol'mally wide postpctiolc, broad gaster. and a wider frons; rcgu larly 
at least onc ocellus is present and sometimcs thc scapc is abnormal 01' the pilosity is more 
profuse aud longer. All these aberrallt examples have ccrtainly no t;:lxonomic sign ificancc 
but. providcd thcy arc a characteristic type of mutation that rarcly occurs in many Myrmica 
specics in a simi lal' way, they could bc of intercst to indicatc the initial step that could 
havc lcd to the evolution of true socialpa.rasitic species as c. 9. M. hirsllta (see also discus
sion in ELMES 1981). 1t should be mentioncd tImt I observed in nematode infested. workcr
likc examples of scabdllodjs and sabuletj similar abnormalities (Iower FL/FR, much largcr 
PP!HW, thicksct appcarance of alt body parts). 

Biology 
M . suJci llodis is a oreal/subalpine and borco-nemoraljboreal spccics of sunexposcd habitats. 

Whilc in S Europe and Caucasus (42::> N) dlaractcdstic for subalpine meadows betwecJl 1400 
and 2600 m and in Central Europe (500 N) characteristic for thc altitudinal range betwcen 
800 and 1800 m, it is already in N Gennany and Denmark a lowland speeies that typically 
occurs in well-drained llloorland hcath. In contrast ta thc statements of BERNARD (1968). 
I have found it frequentlyon contillously grazcd subalpine pasturcs in Bulgaria and Cau
casus. The calonies .are smalI, nermally less than 1000 werkers,,, and contain single er very 
(CW queens. Alates occllr in tbc nests from the beginning. of July and fly from latc July to 
carly September. 

Dj s tribution 
In Europe and Caucasus it goes south to 410 N at least and in Fennoscandia north to 

70::> N (Nol'th Cape). Throughout thc Palacarctics frorn Portugal to E Siberia. 
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Myrmic;:l ga ll ienii UONDROll' , 1920, Figs. 8-11. ::!5" 26, 104, 121 

Myrmica galIicJ1ii BONDROIT, 1920; worker; Latrccy (Haute Marne/France) 
Mynuica rugulosa sllbsp. Umauiea ARNOLDI, 1934 
My/'mica rolal/(li BONDROIT, senSll JACOBSON 1940 
IHyrl1lica bergi RUZSKY, scnsu SADIL 1952 
Mynlliea jacobsolli KUTTER 1963 
Myrmicll Iim(ll1;ca ARNOLDL ARNOLDI 1970 
Myrmica jacobsolli KUTTER, sensu PISARSKI 1975 

Material 
The examined material is from FrmlCe (thc g(lllietlii types of BONDROIT). the Nethe r

lands. Llixembourg, Switzcrland, FRG, GOR. Poland, Lettland (the jacobsolli types of KUT
TER), SvenigorodiMoscow, 5 Ukraine (thc limallica types of ARNOLOI plus other cxampJcs 
of Iimal1iea, dcl. ARNOLOI). Czechoslov'llda, Hlingary, and Austria. Jt consists of aboul 
150 workers. 40 queens. and 35 males and originates from more than 40 different nests. 

Dia 9 nos t i c , eh a r i.l c t e r s 

\V 0 r k c r (Figs. 25, 26): Scape very charactcristic; in c.1 udnl 01' frontal vi ew. its basal 
part is very evenly be nt in an ideal curvc and the smallest diameter is immediate ly distal 
of thc belld and umounts 6.2-7.3 % of SL. Sharp edges arc cntirely absent from basal p.1rl 
of scape. Sculpture on all bady parts .much ICS5 con rse than in sulcillOdis; depth of sulei on 
alitrunk t:f 15 !Ull, their distancc 30-40 ~un. Frontal area either striatc in caudal portion 01' 
cntirely smooth and shining. Petiolar !lode with irregular, rather wcak rugosity; postpctiole 
finely arcuately I'ugose, at thc top often near ly smaoth. Propodeal spines relatively long but 
riner and with sharpel' Ups than in sulcillodis. Petiolc in lateral vie\\' sOll1cwhat variablc 
but regularly with slightly conci.lVC anterior slopc and a short truncate dorsal aren which 
width is distinctly largc r than it s length. 

HL 1148.2 ± 69.4 (n = 57. 10 14-1311). HW 11 23 ± 70.7 (57. 990-1290), HL/HW 1.022 ± 
0.0146 (57, 0.985-1.059). 5L:'HL 0.805 ± 0.01 52 (57, 0.770-0.841), HW/FR 2.616 ± 0.0873 (53. 
2.44-2.77). FL/ FR 1.089 ± 0.0205 (27. 1.057- 1.1 47). 5P/HL 0.325 ± 0.0252 (45. 0.265-0.369). 
PE/ HIV 0.254 ± 0.0111 (19. 0.239-0.286). PP/ HW 0.407 ± 0.0179 (19. 0.373-0.440). 

Allomclry 
5P = 0.02152 HL 1.38474 (I' = 0.7472. n = 45). 

Q u e e n (Figs. 8-11): Scape as in worker, scu lpture similar to worker. Pctiolc similarly 
truncate as in worker but relati vely higher and wider. 

HL 1297.2 ± 38.0 (n = 35, 1243-1374). HIV 1322.1 ± 43.7 (n = 35, 1200-1425), HL/ HW 
0.982 ± 0.0225 (35. 0.932-1.038). HW!FR 2.545 ± 0.0833 (35. 2.38-2.77). FL/ FR 1.0685 ± 
0.0201 (14. 1.033-1.097) . 5L,'HL 0.773 ± 0.0150 (35. 0.741-0.806), 5P/ HW 0.279 ± 0.0210 (27. 
0.238-0.316). AL/HL 1.560 ± 0.0221 (n = 6). AIV/ HIV 0.821 ± 0.0139 (n = 6). PE! HW 0.286 
± 0.0103 (6,0.278-0.303). PP/HW 0.463 ± 0.0103 (6, 0.454- 0.481). 

Mal e (Figs. 104. 1~2):. Scapc nearly straight and ' short, about equal to first 3 funiculus 
segments. Second funiculus segmcnt 2.0 1- 2.41 as long as wide. Petiole about as high as 
long, p·oslpetiole in lateral view distinctly lligher than .long. Mesonotum in front of notauli 
with fine longitudinal striae. H,lirs on extensor profile of hind mctatarsllS distinctly longer 
than those on flexor profile. 

HL 944.3 ± 58.3 (18. 810-1052). AL 2150.9 ± 112.6 (24. 1746-2472). 5L/H L 0.392 ± 0.0167 
(18. 0.365-0.427), SLj 51V 3.244 ± 0.264 (19, 2.71-3.73), IF2 2.210 ± 0.123 (25, 2.01-2.41). 
AL,HL 2.262 ± 0.0612 (18. 2.156-2.346), PEfHL 0.386 ± 0.0230 (4. 0.366- 0.419). PP/HL 
0.549 ± 0.0260 (4. 0.528-0.587). 

Comments 
This species has oilen been confused with rugulosa. sulcillodis. rubra, mgillodis and 

others but is cOl1l par~\ bly easy to dctermine in all threc castes. From rubra and rug iIlOdis, 
lhe female castes are casi ly distinguished by the vcry different scapc alone (colllpare Figs. 
11. 12. 25. 26). From su lcinodis. it is c1early different by its much weaker sculpture, other 
scape fonn, less massive petiolc, and other characters. The female castes of mgulostl diffcr 
Crom (JalliclIii in having lower HW/FR. SL/ I-IL, shorter spines, and by the different scapc 
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base which is in mgu/osa not ideally curved, beeing i l liUle bit angula r. FurLhermore. thc 
petio1c of rugu/osa shows in dorsal view Ilearly stra ight si des (in galliclIii eonvcx) and. in 
latera l view. a rathcr straight anterior profile (in glllliclIii coneave) and .t rather straight 
dorsal profile (in gallicuii eonvex or blunLly allgled). The gallicllii male is well-charaetcri lcd 
by its higher IF 2. not ang led seape, and high <lnd broad wilist. 

Thcrc does not exist a single suggestion tImt jacobsolli KUTTER. /immzica ARNOLOI. and 
galIiellii BONOROIT could be separate speeies. Thc morphological eoinddencc of thc very 
characteri stic workers h om lhc examined type series of a11 threc taxa is perfect. Further. the 
morphological va riation of galliellii throughout its range from thc Netherlands to W Siberia 
is vcry low in a11 three eastes and the eeologieal position of thi s species shows that we have 
a continuum with a gritdual change of some habitat parameters from W Lo E. The llla ll Y 
records of gallicllii suggest a continuous di str ibution from 5° E to 70.) E; thc populations 
of thc eountries a re mos t probably genetically coneected. although il' seclll s likcly that a 
ccrtain degrec of isolation could bc produced by thc recent man-made destruction of habi 
tats in Central Europe. 

Biolo gy 

The spcdes is facul t.tti vcly halophilous, moderal'ely thermophilous, and rather hygro
philous. Personally. I know i1' on ly from Imbitats wherc the wate!' tablc rcaches constantly, 
01' at least for short per iods in spring, near to the surface and where the height of field 
layer vegetat ion is rather limited. Typica l habitats are thus mcadows and swamps wi th 
eomparably low vcgetation at the margin of fla t waters 01' flat lakes. These are frequently 
salt marshes in thc hot c1imates of S Ukraine, S Russia. and the Hungarian Plane but thesl.: 
are. in thc cooler inland of the GOR. Polnnd. and Belorussia. in the vast majority of sites 
meadows and swamps without any salinity. Along the S Baltie Sea. gaIliell;i typic<llly in
habits short-grassy coastal meadows that are situated at margins of flat water areas und 
which arc orten salty (scc also JACOBSON 1940). Ocviating from this schcmc. occurrencc in 
eoasta l sand dunes of lhe Netherlands and Oenmark is reported by KRAMER and COLLING
WOOO. but hefe, I expcct the nesting only for those parts of the dunes that are nol' to high 
above the water table. Apparcntly more rarely. galliellii nests in the wet and warm Sphagne
talia of open peat bogs. as I have seen near Moskow. In such peat bogs. the humidil'y and 
temperature requi rements of gaIJicllii are in principle well satisfied hut a strang compe
titivc pressure of scabrillodis or rubra wi ll probably displace gallicnii from most of such 
plaees. Of eonsidcrablc intercst is thc colonii':ation of Lhe Illargin of a brown eoal mine 
residual lake in the di strict of Leipzig. illdicating a certain dispersal and colonizing potency 
even in landseapes whidl undcrwent drasti c man-made destruetions and alterations. 

As other members of its genus, gallicuii is obviously resistent against intcnsive trampling. 
indicated by its nesting on a densely peopled beaeh meadow. It is eomparably aggressive, 
stings frecly, and I observed it to climb in the field layer vegetation. visiting blossoms of 
Caltba paluslris. In solid ground, the nests have simple entrance holes. Swarming pcriod in 
Central Europe 5. viii-2. x (n = 15), bulk 17. viii-21. ix (n = 13). 

Distribution 

25 records alone from the small territory of the GOR indicatc that it should be well 
di stributed in Northcl'll Central Europe. Thc border lines of gaIlicuii'..$ distributional range 
a re 5° E (Netherlands, 'France), 10° E (BorovojejKokcetav). 60° N (5 Finland). with known 
southern border a t 46° N. Hitherto unpublished records from outside of the GOR: Amster
damiRotterdam. leg. GRIEP 1940; TrierjLuxcmbourg, leg. GRIEP 4. v 1940; Wiesbaden, coll . 
OLOENBERG; Kossovo (Poland) , leg. HAHNE 14. ix 1915; BcllinchenjOder River. leg. GRIEP 
6. ix 1931; SvenigorodjMoskow, leg. SEIFERT 24. viii 1985; Bugac Puszta (Hungary), leg. 
GALLE 6. ix 1976; Zemplinska Sirava (E Slovakia), leg SEIFERT 30. viii 1983; Greifcnsecj 
Zmich, leg. BORSHAVE 1986; KatzenseejZurich, leg. WOLF 3. viii 1941. That gives, logether 
with 25 records from the GOR and published. reliable rceords of other workers. a total of 
60 sitcs of which I havc knowledge fOl' Europc and \V Siberia. In Europe. galliczzii is still 
not confirmed for Norway, Belgium, thc British Islcs, thc Ibcrian Peninsula, Italy. and thl> 
Balkans. Known vcrtical distl'ibution in Europe ; 0-440 m - an essentially lowland specics. 
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Myrmica bergi RUZSI(Y, 1902, Figs. 27. 28 

Myrmica berg; RUZSKY. 1902; workc r: westcrn and northern coast of the Aral Sea 
Myrmica bergi var. lärgisica RUZSKY. 1903; sensu ARNOLOI 1970; Astrachan 
IVlyrmica bergi Val'. barcllanica RUZSKY, 1905; Chauskaja StavkajAstrachan; according to 

ARNOLOT (1970) a synonym of M. bergi hirgisica 
Myrmica bergi l~amyshiellsis ARNOLOT. 1934 ; Slavjansk, Sivas. Kerts 

Material 

I have not seen ty pes or other material of the European populations (hamyshiellsis and 
'~irgisica) but only three workers (rom Tunkaj Baikal. coll. VIEHMEYER. For that reason. 
it is impossible for Ille di scuss the validity of these taxa. Thc descriptions givcn below are 
based on those statcments of RUZSKY. WEBER, ARNOLOI. and TARBINSKI which are not 
contradictory. 

D cscripti on 

W 0 r k e r (Pigs. 27, 28): large species with a broad, rather rounded head. Scape very 
similal' to gaIlienii; in caudal vicw, the basal part is evenly bent in an ideal curve; the 
Baikai examples show a rather sharp cdge running along thc outside of bend down to base. 
Spines shortcr than in galliellii, nOl'mally shorter lhan thc dec1ivity ventral to them and 
projccti ng upwards at about 45° . Whole scu lpture mudl weake r than in sulcinodis but on 
pronotum rathcr coarse. compared to gallie.llii, and irregular. Uppcr surface of head pre
dominately with c1early longitudinal rugosity. only near thc eyes oceurs reticulate rugosity. 
Frontal area c1carly demarcatcd and deep. smooth 01' longitudinally striate. Mcsopropodeal 
furl'oW always prcsent. but variably dcep. Tbc European populations diffe!' from thc 
nominal form in becing darker brown and targe1' (hamysllicnsis) or much larger (up to 
6.3 mm) with coarser pronotal sculpturc (lärgisica). Petiole in latera l view similar to 
galliellii, 

HL/HW 1.025 (Kirgisia. TARBINSKI 1976). 1.022 (Europe. ARNOLDl 1970). 1.021 (Bai kai) ; 
mean HL 1350 (TARBINSKI); HW/FR 2.68 (ARNOLDI). 2.63 (TARBINSKI), 2.55 (Baikai); 
FLfFR 1.104 (ARNOLDI). 1.14 (TARBINSKI). 1.103 (Bail\al); SPfHL 0.190-0.274 (Baikai). 

Q II e e n: Similar to worker. Spines brond ut base. pointed. 5.5-6.5 mm over-al.l length. 

Ma l e: Clypcus and frontal area shilling. Head and alill'llllk dorsally wrinkled, Nodcs 
of pcliole and post pe ti oie shining. Senpe a little shortcr 01' equal to thc first 4 funieulus 
segments. SLj HL 0.47-0.56. SL/SW 3.95-4.55. Tibial pilosity about as in sulcinodis. 

Comments 

Concludcd from descriptions. the fcmale castes should be easily to rccogl1ize. 

Biology 

M. bergi is probably thc most thermophilie of all European species. occurring in thc 
southern steppe zone. and it is the Myrlllica which typically seddles deserts of Kazakhstan 
und Middlc Asia at 111argin5 of rivcl'sidcs. creeks or other watcl'S with alluvial sands. 
According to TARBINSKf (1976). the workcrs fo rage on thc ground surface in thc morning 
and evening but will clirnb in lligher vegetation (c. g. Salix bushes 01' Phragmites) throughout 
thc day. Although predominatcly zoophagous. it collects sced or visits flowcrs of labiates . 
The nests have simple ent1'ancc holes, sometimes with chimney-like co11a1's (TARBINSKI 
1976). 

Distribution 
Central and S Kazakhstan, Middle Asia. S Siberia. Mongolia. Subspecies kamyshiensis: 

50uthern steppes and northern coast of thc Assow Sea northwards to 48° N (Slavjansk, 
Siv.:\;. Kert s). Subspecies hh'{Jisica: lower W~lga (Astrachan). In Kirgisin up to 1600 m. 

Myrmica rugulosa NYLANOER, 1849, Figs. 29. 30. 40. 103. 106, 124, 138 
Myrmica rugillosa NYLANDER, 1849; worker. queen; Helsingfol'sjFinland 

Material 
The examined material is conspicous and originates from the GOR, FRG, Oenmark, 

Switzerland, .Bclgium. Poland, Czechoslovakia. Yugoslavia. Greecc, and W Russia. 
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Diagnos ti c c h araclers 

Wo r k e r (Figs. 29, 30, 40, 103) : Very constnnt thraughout its European range. Scape 
shal'ply amt a little bi t angula1'ly curved at base. ", ithout any tl'i.1ce o f sharp edges 0 1' pro
jeclions. Hcad distinctly longel' than wide. Frons broader than in all other ElI1'opcan species. 
Sculpture wcak. Peti olar node smooth but not shilling. Petiolc in lateral vicw wi thout 
lruncat ion and ",ith ncarl;y straight fronta l and dorsal profile lines that mcet at a nearly 
right angle. Petiolc in dorsa l view narrow, Illllch less wide than long, an el with straight, 
almost paralIei s ides. 

HL 1007.2 ± 63.9 (n = 92. 881- 11 46). HIV 952.2 ± 65.2 (92.825-1133). HL!H IV 1.058 ± 
0.0161 (92. 1.011 - 1.1 03) . SL/HL 0.788 ± 0.0159 (45. 0.754-0.822). HIV/ FR 2.286 ±0.0881 (109. 
2.O?-2.49) . FL/ FR 1.043 ± 0.0202 (65. 1.000~ 1 .076). SP/ HL 0.286 ± 0.0275 (54. 0.202-0.338). 
PE!HIV 0.240 ± 0.0068 (45. 0.228-0.261). pp/mv 0.380 ± 0.0125 (52. 0.352-0.401). 

Allomctry: 
HIV = 0.75629 HL 1.03231 

SP = 0.0002383 HL 2.02411 

Q u c c n Similar to workcl'. 

(1' = 0.9651. n = 85) 

(r = 0.8494. n = 56) 

HL 1156.8 ± 24.6 (n = 33. 1100-1203). HIV 11 47.6 ± 32.6 (33. 1085-1208). HL/HIV 1.008 ± 
0.0179 (33. 0.964-1.043). HIV! FR 2.253 ± O.O?O (33. 2.13- 2.395). FL/FR 1.031 ± 0.0153 (25. 
1.008-1.066). SL/HL 0.753 ± 0.0165 (33. 0.71 3-0.787). SP/ HIV 0.261 ± 0.0219 (25. 0.224-
0.305). AL/HL 1.528 ± 0.0216 (1 5. 1.486-1.560). AIV/HIV 0.803 ± 0.0123 (n = 15. 0.776-0.820). 
PE/HW 0.268 ± 0.0078 (13. 0.250-0.277). PP/ HW 0.428 ± 0.0 186 (15. 0.403-0.458). 

Ma l c (Figs. 106, 124, 138): Scape short and not anglcd. In lateral view, the anterior ilnd 
dorsa l faces of petiole meCl at a Ilcarly right ang le w ithout dorsal dome or tTllllcatioil. 
Sccond funicuh.ls segment distinctly Ion ger than the fi rst. Mesonotum between the notauli 
smooth and shin ing ",ithout tracc af sculpture. 

HL 811.1 ± 45.2 (n = 23. 73 1-889). AL 1786.5 ± 122.1 (23. 1562-2028). SL! HL 0.377 ± 
0.0155 (23. 0.339-0.409). SL 'SIV 3.02 ± 0.188 (23. 2.56- 3.35). IF2 1.738 ± 0.111 (23. 1.52-
1.95). F2 115.5 ± 8.4 (23. 104-133). F2H 91.1 ± 9.2 (19. 75-109). PE'HL 0.329 ± 0.0179 (19. 
0.292-0.355). PP/HL 0.49 1 ± 0.0275 (19. 0.448- 0.543). 

Com m c n ts 

Thc fema le castes have very distinct alld constant charaeters throughout the species range 
but the males are difficult to separate from those of llel1enica, specioides, 01' salilla. Ir there 
is a distinct charactel' at all , then it is the lateral profi le of petiole of m guJosa malcs which 
is frcquel1tly t-ypicall y formed but the variabi lity in all four speeies is high (for fu r t her 
discussion sec M. hc llclIica). 

Biology 

M. mgulosa differs in many aspccts of its bio logy from other mcmbers of thc genus. It is 
a rather thcnnoph ilous species (sec SEIFERT 1986) scddling all hab itats with reduccd 
growth of fi eld layer vegetation. Many of its s ites have a high pro:port ion of bare ground 
where it may be observed to forage in fi les, In Central Europe, mgulosa is frequently ~n 
urban spezies, pcnetrating into the centres of Im·ge citics where it is found along pavel11ents, 
in court yards, and gm·dens. Outside urban regions it occurs prcferentially in open sandy 
heath, sunny, intcnsive ly grazed pastures, alld on rather xerothermolls habita ts on bare 
acid rock. I want to stress that I havc fOll nd it very rare lyon thc many investigated xero
thcrmous grasslands on limcstonc whiclt should be, in principle, very suitable for mgulosa. 
Very probably the strang compctitivc prcss l\l"e of other Mynllica species as spccioide'i, 
sabt/felL and scllenchi Vt'hich are dominating these grasslands wi ll effectivcly exc1udc mgll
Iosa. As remarkable scavenger, it exccss ively cxplo its the numerous dead or disablcd insccts 
alld othcr animals wh ich are gathered at the margins o f motor highways or which are 
washed ashorc at the S Baltic Sea coast ; it may develop very productive populat ions along 
these marg in lincs. The coJonies contain often higher queen numbers. are sometimcs poly
calie, and may consist of many thousands of workers and cover several square meters. Up 
to 36 nests/ lOO m2 have beeil recorded. On· sandy soil. the nest openings are sUl:roundcd 
by ci rcular sand ejcctions. a is an opportunistic, inaggressive species that .woids fightings 
and frequently coexists in the proteeted territories of superior, aggressivc specics as c. g. 
l.asills niger 01' L. emargillallls. Swarming period recordcd 15. vi ii - 16. x, mainly . ix .. 
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Distribution 
It gocs to 59° N in Swcdcn and to 61° N in Finland. but is abscll t from thc British Islcs 

and probably also from Norway. The southcrn borde!" in the Balkans is at 41° N and in 
Ita ly at 44° N. The distribution in E Europe is pood y known: mainly in the forest-s teppc 
and tcmpcratc forcst ZOIl CS. In genera l mo re ~l lowhmd species but in the Frcnch and Swiss 
Alps somCl imcs up to 1200 m . 

Myrm ica hc llcnica FOREL, 1913. Figs. 31-33, 37-39. 42-45. 50-53. 100-103. 107. 109, 125. 
127. 139. 142 

Myrmica scabrillodis mgulosa v. hcllellic(l FOREL. 1913 ; worker and qucen; Patras and 
Corfu (Greece) 

M J.ter i a l 

SOli t he r 11 pop u I a t ion: 3 type workers (olle without head) from Patras/Creccc. 
leg. U. SAHLBERC 1913. MHN Gcneva; 1 maIc, 1 quecn. alld 2 workers from Maritsa Rivcr 
near KhaskovoiS Bulgaria. leg. COLLI NGWOOD vii 1985; 4 queens a nd 6 workers, same 
nest. from MelnikjSE Bulgmia, leg. SEIFERT 30. viii 1982; 5 workcrs from Melnik, leg 
BEZDECI<A vi 1984; 2 wor1~ers from SandanskijSE Bulga ria, leg. BEZDECKA vi 1984. 

N o r 1 her n po p u I a t i on: 3 queens from Feldk irch in VorarlbergfW Austria, leg. 
MOOSBRUGGER ; 2 workcrs from "Walli s"!Switzerlnnd, col!. RE[CHERT ; 8 workers. 1 quecn. 
and 3 malcs from Ro thcnbn mnen alld Ca7.is in Rhi ne River valley of Domleschg/ Switzc!"" 
land. lcg. WOLF 15. vii 1938, 6. xi 1938. 3. x 1939. 5. x 1939 ; 5 worke rs a nd 1 quee n ' from 
Zizers in Rh ine Rivel" vallcyjSwitze rl and. leg. WOLF 6. x 1939; 1 worker from Halbendor[ 
at Spree River. di st r. BautzenjGDR. leg. JORDAN 29. v 1964; 1 worker from Lömischau. 
d istr. Bautzcn.'GDR. Icg. J ORDAN 9. \' 1964; 4 workcrs (rom "Revier 55" neal' Lauchhammer/ 
GOR, leg. BLASCH KE 1981 ; 342 workers, 68 queens. and 95 malcs (five nest salllples) from 
Wischgrund nca!' Kostcbrau. d istr. Lauchhammcr, leg. SEIFERT 7./8. viii 1986; 131 workers. 
9 queens. a nd 37 malcs (5 nest sampIes) from Litschcn. dist". Hoyerswerda!CDR, leg. SEIFERT 
13. viii E182. 10. viii 1986. . 

D escr ipti o ll 

W o r k e r (Figs. 31-33, 31- 39, 50-53, lO3): Scape at bnse a ngula rly curvcd a nd w ith 
weak but n orlll~l ll y well-visiblc caudal cari na (weaker tll a n in specioides), giving an impres
sion in te rlllcd iate betwecn specioides a nd mguJosa. Frontal cari nae weakly curved. inter
mediatc bctween the conditiolls in rugllJosa and specio ides. · Hcad d istinct1y longcr than 
wide. Pct iole in latcra l vicw on avcragc with slightly concave fro nta l profil e a nd convex 
dorsal profi le. comparable to specioides. Petiolc in thc northcrn population on averagc 
wider than in mgu/osa but narrowcr than in specio ides and, in dorsal view. with vcry 
slightly convex 01' nearly straight sidcs. [n the soulhern populations, the petio le is often (but 
not always) notably wider with more cOllvex sides. Rclative width of postpetiole inter
med iate between rugu]osa and specioides. Scul pturc of hcad a nd a litrunk comparablc to 
rugl/losa alld spccioides, but on hcad more re ticu late; in specioides a nd rugulosa. cJearly 
relicula r rugosity is obser vcd onl y at occipital corners whereas. in hellell ica, rcticulation 
begins more fron ta lly and covers at least the caudal third of head. Sculpturc on dorsu m of 
petiole irregula r ~md notably s trongc r thon in m gllJosa, com parable to specioides. Propodeal 
spincs in the norlhcl'l1 popula tion slightly emd in the southern population much longer than 
in m gulosa. Colour of head a nd nli trunk oHcn light ycllowish red which is notably lighter 
than usually seen in specioides. Body size os small as in mgt/ losa. 

HL 996.4 ± 46.1 (n ~ 92. 858-1134). HIV 944.2 ± 46.1 (92. 801-1085). HL/HIV 1.056 ± 
0.0145 (92. 1.010-1.089). SL/HL.0.796 ± 0.01 37 (73. 0.762-0.825). HIV/FR 2.515 ± 0.0823 (85. 
2.28- 2.71). FL/FR 1.155 ± 0.0319 (85. 1.076- 1.238). SP/ HL 0.315 ± 0.0209 (73. 0.275-0.369). 
PE!HIV 0.247 ± 0.0126 (73. 0.224-0.277). PP/Hw 0.389 ± '0.0164 (85. 0.353-0.428). 

Allolllctry: 
H W = 0.8737 HL 1.0117 

sr ~ 0.007388 Hr. 1.54307 

(n = 92. r = 0.9589) 

(n = 78, l' = 0.7951) 
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Comparison of Ilorthern and southern helleniea workers: 

northern IlCllclIiea southern helleiliea 
mean SO (n. range) mean SO (n. range) 

HL 989.5 44.3 (75. 858-1092) 1025.8 43.8 (17. 956-1134) 
HW 937.8 43.6 (75. 801-1051) 972.5 '17,4 (17. 897-1085) 
HL/HIV 1.056 0.0146 (75. 1.010-1.089) 1.055 0.0144 (17. 1.027-1.076) 
SL/ HL 0.792 0.0116 (56, 0.762-0.815) 0.808 0.0136 (17. 0.780-0.825) 
HIV/FR 2.511 0.0858 (68. 2.28-2.71) 2.532 0.0655 (17. 2.43-2.641) 
FL/ FR 1.154 0.0338 (68. 1.076-1.238) 1.157 0.0237 (17. 1.113-1.201) 
SP/ HL 0.308 0.0155 (56. 0.275-0.340) 0.337 0.0210 (17. 0.304-0.369) 
PE/H\V 0.244 0.0115 (56. 0.224-0.265) 0.255 0.0129 (17. 0.234-0.277) 
PP/HW 0.387 0.0160 (68. 0.353-0.428) 0.399 0.0158 (17. 0.370-0.425) 

Q u c e n (Figs. 42-45): Scape simi l<l l' to worket' but slightly thickcr and with LI littlc 
strongcr calldal and dorsal cdgcs at base. The plane bordered by these edges slopes caudad 
at 35-40". Pctiole as in workcr but wider anel a little higher. Hcad longcr than wide. 
Alitnmk narl'owel' than in ruguloslI 01' specioidcs. Averagc HL, HW. AL, and AW signi 
ficantly smaller than in ruglllosa (p < 0.001)! 23 queens of the northcl'n population have 
no significant diffcrenccs frolll 5 southel'n quecns in all charact'crs li stcd below cxccpt the 
longcr scapc of the soutbcrn cxamples (p < 0.01). 

O"ta of 28 queens, HL 1118.1 ± 29.0 (1070-1169). HIV 1093.1 ± 31.5 (1028- 1152). HL!HIV 
1.023 ± 0.0111 (0.999-1.041). HIV/ FR 2.458 ± 0.0655 (2.35- 2.629). FL/FR 1.118 ± 0.0146 
(1.098-1.151). SL/HL 0.759 ± 0.0180 (0.727-0.788). SP/HIV 0.296 ± 0.0201 (0.251-0.333). AL! 
HL 1.506 ± 0.0268 (1.460-1 .554). AIVjHIV 0.779 ± 0.0189 (0.748-0.832). PEfHlV 0.269 ± 
0.0125 (0.248-0.310). PP/ HW 0.432 ± 0.0'145 (0.405-0.474). 

M" I e (Figs. 100- 102. 107. 109. 125. 127. 139. 142), 

Northern population: Very simila!' to specioicles alld mgulosa but average body size signi 
ficantly smal!cr. second funiculus segmcnt often more slendc!'. pctiole and postpetiolc oftcn 
narrowcr, and cuspis of volsella shol·ter. Frontal triangle not c1early demarcated and finely 
punctate-slriale. DOl'solateral surface of petiolc nOl'lnally with very fine longitudinal rugo
sity. Mesonotum in front of notauli nearly slllooth but most frontolaterill parts of mesonotum 
with fine striae. Petiole in latera l view normillly c1early 100'I'er thill1 long. with frontal and 
dorsal faces meeting at an obtuse angle. Scape nearly straight and about as 10ng as the 
first four funiculus scgments. 

Data of 20 males, HL 759,4 ± 26.6 (710-808). AL 1613.7 ± 70.7 (1460-1735). SL.'HL 0.399 
± 0.0282 (0.359-0.450). SL 'SW 3.296 ± 0.257 (2.83-3.63). IF2 1.883 ± 0.151 (1.49-2.15). F2 
115.1 ± 7.77 (102-130). F2H 81.7 ± 10.28 (68-107). PE/ HL 0.315 ± 0.0098 (0.294-0.328). PP/ 
HL 0.480 ± 0.0206 (0.438-0.526). 

The singlc male I have from the southern population difiers in having longer appenelage 
pilosity, wider and higher petiole and postpeliole. and larger body size. but is otherwise 
sim ilar. His data : HL 815. AL 1752, SL!HL 0,413. SL/SW 3.03, JF2 1.80, F2 128. F2H 110. 
PEIHL 0.356. PP/HL 0.532. 

Comments 
Previously. I intendcd to describe Illembers of lhe northerll hellellica population under 

the name "spcciolosa "' as new species (see SEIFERT 1986. pp. 22, 93) but, aftcr examination 
of morc southern material. J find it now much more reasonable to reg<lrd both populations 
as conspecific. Thc workers of the southern population arc slightly largcr (p < 0.01) ami 
"ave large r SL/HL (p < 0.001). PE/HW (p < 0.002). and SP/HL (p < 0.001). but the coin
cidence in the characteristic head indices (HLjHW, HWiFR, FL/FR) and in the diagnostic 
scapc base is almost perfeet ; tbe queens are ncarly equal in all charactcl's except the longcr 
SC<lPC of southern examples. Furthennol'e. a disjunctive distribution of the northern and 
southcrl1 population is ccrtainly not given: we have literature recol'ds from N Italy. Yugo
skwia, and Albania (FINZr 1926. BARON I URBANI 1971) whieh are not suspected to be 
misidentifications. Anotber argument for conspccifity of both populations is the chal'ac
teristic and vcry similar habitat selection (see helow). 

The most similar sympatric relatives of lIel1clIica are rugulosa .:md specioidcs. In the 
northern population. where I have cnough comparison material of the Ihrcc specics, Ihe 
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workcrs are e'lsil y to separate usillg a simple proLluc.: t index 

I = HW FR x FL/ FR x PP/HL 

which amounts 0.8479 ± 0.0390 (n = 52, 0.762-0.924) in mgulosa, 1.0637 ± 0.0614 (n = 6S. 
0.939-1.288) in }wllellica, ami 1.4482 ± 0.10 17 (n = 77. 1.250-1.838) in spccioides (sec 
Fig. 103). For southern heJJcllica workers. this index is 1. 168 ± 0.0790 (n = 17, 1.0·'17 -
1.284) but J huve only few m {]ulosa and specioicJcs 10 comparc . In a ny case, a save distinction 
of the thl'ec species workers should be givell if sm all nest serics are evaluated and whole 
character combination are considcred. The queens a re savely scparable by thc ra tio FL,'FR 
a lone which is 1.008-1.066 in rugulosC1, 1.09S-1.151 in }/Cl1cllica, and 1,160-1.404 in spe
cioides; many other characters for distinction may be dcrived from the data. 

Very di ff icu ll and frequen tly imposs ible is the separat ion of the males. I have examincd 
thc genitalia of 9 specioides males (3 nests/3 si tcs), of 12 helIellica males (4 nests. 2 sites), 
a nd of 11 mglllosll males (4 nests, 4 s ites) emd found no detectable difference in slructures 
alld wcighted measurcments of subgenital plate, sagitta, and volsella. The only significan t 
diffe l'ence is tlwt the absolu te Icngth of volsella's cuspis is significantly longer in specioides 
(1 24.9 ± 6.6, n = 9, 117-136) eompal'ed to heIlellicC1 (100.9 ± 8. 10, n = 12, 90- 116), but in 
ruglilosa we have extreme var iability of this measure even in the same nest (108.0 ± 12.i, 
n = 11. 79- 125). Bettel', but still very difficult , is thc situation in external "sol11at ic" 11101'

phology; a !lumber of signifieant differences Ci.1Il be shown (see data) but the overlap of 
charaeters is eOllsidcrablc. The heJIellica male has, compared to specioides, sma ller HL, AL 
" lid PE!HL (a ll p < 0.001). Ion ger IF2 (p < 0.01). alld , maller PP/ HL and F2H (p < 0.01). 
The best differences to mgulosa arc thc smal!e r HL, AL, pctiole height, pct io le lengt h, SLjSW 
(all p < 0.001). a nd la rger IF2 (p < 0.002). The bellellica male g ives a sl immel' ove ra ll 
appearance .md the low lateral profile of petiole is cha racteristi c to a cer tain dcgrce (sec 
fig. 107). The bi nd tibial. hind I1lctatarsal. and scape pilosity shows no notable difference 
between the three species whieh a11 ha\'c pi los ity on inner side of hind metalarsus much 
shortel' than on extensior side. Furthcr, the lateral aspcct of pe tiolc appl'oaehes sOll1etimes 
in ruglllosa and more freque ntly in specioides to thc a verage helleHica condition. A multiple 
a nalysis combining seven cha r3cters with some separating power (If2, SL/ HL, F2H, PE,'HL, 
PP.'HL. and relat ive height of petiole) resulted in u disc rimination of 70°'/0 of a ll spec imens 
only which rcf leets the very d ifticult determina tion. 

ConcJuded from the fc malc eastes. llcllcuica is i.1 \'cry di s tinct morphospecies that has a 
cha ractcristic habitat se lection. Howcvcr. it should bc tcsted, with other tools of taxonomy 
(e. g. isoenzymc analysis 0 1' cl'ossbreeding experiments). the thcory that lJel1cllictl could bc 
a natura l hybrid of rugulosa alld specioides for which I sec ce l'tain Illol'phologiea l and chol'o
logie<.ll suggestions. 

Biology 

All the notes I have on habit,lt from lhroughou t the specics range coincidc rcmarcably 
in certain aspects. In a 11 10 sites. the soil has a major portion of sand and is more 01' less 
sun-exposed. The vegetation cover is incomplete. patchcs of bare ground are a lways present. 
All habitats ean be conside red as xero thermous. but they are only superfica lly dry .m d their 
vieinity to waters (in Switze rl a nd, Italy, and Bulga ria sandy r iver banks) will make water 
constantly ava ilablc in dccper soil layers. All habitats have a n unstable, sOlllcwhat transient 
eharaeter: the sitcs along r ivers are endangered by floodings which cause shifts of soil 
materia l and frequent alterations of plant cover, white the sites near thc margins of residual 
waters in former brown coal mines in the Lausit7. undergo a very slow but continous in
ercase of plallt cover. Thus it seems not inadequate to reg;:11'(1 hellellica as spccies with 
pionier cha racte l's. 

More in tens ive ly studied were three sitcs in the Lausitz (Wischgl'lInd. Litschen, Lauchham
mer). These are xCl'othe rmous al'cas l'cgellerating in slow natu l'al sueeess ion (01' with very 
li ttle human interfel'ence) on not ameliorated hcaps of former brown coal mines for illore 
lhan 30 yems a fter the shutdown. The groul1d consists of tcrtia ry sands 01' mixed materials 
with major proportion of sands. The desiccation of top soi1 Illay bc sometimes extreme 
but in dceper layers hllmidity is kept at a ra1'he1' sufficiel1t leve l because of thc influel1cc of 
ncighboured residua l lakes 0 1' the existence of light substrata. A humus horizon is IIOt 0 1' 

on ly pa tchily dcvelopcd <lnd 30-50 % of surfacc are free of vCHe tation. The sites a re in 
general vel'Y sunny but the nests are oHen fou nd at spots where single Pillus and Betula 
tl'ecs provide partial shade and where a turf laye r with thin humus horizol1 is prescnt. The 
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obviolts disappcarancc of [zeHeniea from "Rcvier 55" al Lauchhammcl' with the dosure of 
the tree eanopy indieatcs tImt ll1uch shadc and a tcmperalure decreasc a re not tolcratcd. 
Among the 10 examincd nes ts. 8 were constructed wi thin the root layer of grasses (AucJlclla 
llexuosa. Fcsltlea ouilla group membcrs. CorynepllOClIs eOllescells). one under a moss erust. 
aud the last in bare ground eonsisting of a sand·muck mixtJ,.lre. The nests are not smaU; 
populations of 400. 100. 1000. and 1600 workers were estimilted. The largest nest contained 
at least 3 dealate queens. 60 males. and 65 alate gynes. Large nests have several entrance 
holes. The species is apparently largely zoophagous. Recordcd nest densities wcre 7 nests! 
100 m2 at Wischgrund and 8 nests/ toD m2 at Litschen. Close Ilcsting to Malliea mbida was 
frequen tly observcd without any interference 01' aggressive cncounters. One nest conta ined 
the myrmecophilous staphylinid beetle AtemeIes emargillallls. The swarming was only Ollce 
observed and took pI ace in late afternoon (30. vii i 82. sandy river bank near Melnik). Alates 
were found in the nests from 7. vi ii to 6. x. 

Di strib u tion 
Probably widely distributed in the Sand W Balkans and N Haly along sandy river va lleys. 

llellel1ica is known in the Alps from river valleys betweell 500 and 600 m (Rhine. lll . and 
Rhone). The population in the southern GDR (live sites in a I'athcr restricted territory of 
2000 km2 at 51 0 30' N) seems to be very isolatcd. but a special search will probably dem on· 
strate the species' presence also for S Germany and Czechoslovalüa. The distribution in thc 
cas t is perfectly unknowll. Thc short desc ription ARNOLDI (1970) gives for Myrmiea rug!l-
10sa var. slobodensis KARAWA]EW 1936 from the Ukrai nc suggests it could be lIellenica. 
I wrote to Kicv. whcre many of thc KARAWAJEW types should bc prcsent, but never got an 
answcr. 

Myr mica specioides nONDROIT, 1918, Figs. 34-36, 41. 64. 65. 103. 108. 126. 140 
Myrmica specioides BONDROIT, 1918; worket'. queen, male ; 5 Francc 
Myrmica seabrillodis v. aJllIgeri KARAWA]EW. 1926 
Myrmica puerilis STÄRCKE. 1942 
Myrmica balcal1iea SADIL. 1952 

Mate rial 
Altogethel' several hundreds of workers, about 60 queens. and 40 males from GOR. Czecho· 

sJovakia. FRG. the Netherlands. Luxemboul'g. France. Spain. Switzerland. Yugoslavia. Bul
garia, the Ukraine, and S Russ ia. Among this material the whole type series of BONDROIT 
frorn 5 France : Icctotype (dct. PISARSKI) from Sl. Affriquc. paratypes from Sl. Affl'ique. 
Banyuls. Prades. Harfleur. Maissons·Laff .• Le Hcve. Mt. Valcricn. Also studied: tbc lectotypc 
(det. ARNOLDI) and a paratype of M. scabrillodis allllgeri KARA \V AJEW from Taganrog. 
leg. C. AHNGER 31. v and 8. vi 1926; type·compared material of Myrmica balcanjea SADIL 
from Czechoslovakia (SADIL has never labellcd any type). 

Descript i on 

\V 0 r k e r (Figs. 34-36. 41. 103): Scapc at base unglcd and with a caudal carina whieb is 
more prominent than in lzelleniea and shows a deal' clinal trend to increase its size from 
Central Europc to the east. becomming finally (in a}lllycri) a lobe nearly as largc as tbe 
European sabuleli average (see Figs. 64. 65. queen). Thc plane bordercd by the caudal carina 
slopes caudad at 20° ± 5°. The curvature of the frontal cm:inac is on average correlatcd 
with the carinajlobe size und will become stronger froll1 W to E (mean FL!FR 1.273 in Francc. 
1.318 in Czedloslovakia. 1.401 in S Russia; mcan HW!FR 2.841 in Fl'ance, 2,901 in Czccho
slovakia. 2.932 S Russia). Petiole ,in latc l'al profile var iable in he ight. in concavity of an~ 

terior profi le, und in steepness of dorsa l sllI'face's caudu l slope. l-Iowever, a chal'i.u.:tcr rathel' 
constant in a11 European populations is that thc frontal and dorsal profiles do not mcet in 
any angle (there is always a rounding) and tha t the dorsal profile shows no abrupt step 
in its caudal slope to postpetiolar junction. Petiole in dorsal aspect variable. but on average 
distinctly narrowcl' than in sabuleli; the sides are nonnally slightly COllvex. Sculptul'e of 
head, alitrunk. and waist clearly finer than in sabu leti but stronger lhan in wgulosa. parti· 
cularly on petiole node. Sculpture on frons regularly longitudinal and ahnost parallel. Pro· 
podeal spincs weil developcd but much shortcr than in sabul cli. 12 measured types do not 
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diffcr signific<lI1 l1 y . from thc wholc matcrial's da la givcn bclow, except in their lower 
PP/H W (0.387) which is different for p < 0,01. 

HL 1043.7 ± 59.3 (11 ~ 101 . 929-1196). I-IL. HIV 1.037 ± 0.0148 (99. 1.009- 1.070). SL. HL 
0.802 ± 0.0182 (72. 0.761 - 0.848). I-IIV 'FR 2.862 ± 0.1075 (2.670-3.209. 99). FLIFR 1.297 ± 
0.0537 (99. 1.180-1.460). SP 'HL 0.322 ± 0.0229 (76. 0.281-0.371). PE/HIV 0.256 ± 0.0148 (80. 
0.225-0.294). pp HIV 0.405 ± 0.0170 (99. 0.361-0.442). PEH 193.1 ± 14.6 (11 ~ 37). PPH 
182.5 ± 12.34 (37. 157- 200). PEH!HL 0.185 ± 0.0156 (11 ~ 37). PPH.' HL 0.175 ± 0.0131 
(11 ~ 37). 

AlIomctry: 
HIV ~ 0.79513 HL 1.02795 (,. ~ 0.9737. 11 ~ 89) 

SP ~ 0.01681 HL 1,42463 (r ~ 0.8030. 11 ~ 65). 

Q u e c n (Figs. 64, 65): Charc1c1cl"s similaI" 10 worker, but scape, petiolc alld postpctiolc 
Illore massi ve alld somelimes a distinct step in thc cmzdodoz'sa l profile of pctiole is pl'escnt 
(Figs. 185-187). In BONDROIT's type scrics iso bcsides 5 normal gynes, Oile micl'ogyne fl'om 
HMaissons-Laff,H which has the size of a bel1euica queen but thc scapc characters and FL/ FR 
are comwctely outside the known range of the latter specics. tt is the only specioides 
microgyne I have ever seen. 

HL 1197.5 ± 33.7 (33,1117- 1253). HIV 1197A ± 34.3 (33.1135-1250), HIV/FR 2.836 ± 0.111 
(33. 2.610- 3.040), FL/FR 1.273 ± 0.0521 (33. 1.160-1.404), SL/HL 0.763 ± 0.0145 (33, 0.739-
0.797). HL/ HIV 1.000 ± 0.0155 (0.974-1.035. 33). PEiHIV 0.281 ± 0.0148 (33. 0.255-0.325), 
PP/ HIV 0.448 ± 0.0193 (0.399-0.485, 33). SP/HIV 0.313 ± 0.0171 (33. 0.287-0.347), AL/ HL 
1.538 ± 0.0252 (26. 1.485-1.597). AIV/HW 0.794 ± 0.0247 (0.747-0.851, 26). Thc micro9Yl1c, 
HL 1089, HIV 1066, HW!FR 2.786. FL/FR 1.296, SL/HL 0.758, HL/HIV 1.022, PEfHW 0.256. 
PPj HIV 0.434, SPfHlV 0.331. AL/HL 1.481, AIV/ HIV 0.775. 

M <li e (Fig·s. 108, 126, 140): Very similar to male of rugulos(l. On average (but Ilot 
always !) thc pe ti oie is tower than in rugulosa, with .:t shallow dorsal curvature. the post
petiole is often relatively longer. and the scape is frequently longer and slcnder. Thc sculp· 
lure is variable but often a Iittle .stronger compared to mglliosa, 

HL 8 15.3 ± 31.6 (28, 749-872). AL 1801.9 ± 132.4 (1542-2039, 28), SL/ HL 0.419 ± 0.022 1 
(28.0.372-0.465). SL/SIV 3.264 ± 0.213 (28, 2.80- 3.75). 1F2 1.761 ± 0.078 (25, 1.63-1.92), F2 
124.2 ± 9.14 (25, 111 - 139), F2H 92.3 ± 9.27 (li , 72- 108), PE,'HL 0.337 ± 0.0212 (17,0.312-
0.382), PP/ HL 0.509 ± 0.03 10 (17, 0.452-0.606). 

COJllmcnls 
This widel~' distributcd spccies has beeil frequcntly misidcntificd in the female castes as 

scabrillodis 0 1" evcn mglliosa. A very rcliablc character for distinct ion from scabdllodis all 
over Europe is thc spatial posit ion of thc carinae at scape base (sec Figs. alld descr iptions). 
M. specioides specimens abnormal in lhis l"espcct and approaching the sallcla or sCllbril10dis 
condit ion are real exceptions (2 out of 2000 examined specioides wor1?ers). The only Euro
pean specics which could be confused more easily with specioidcs are M. sabuleti popu
lations with rcduced scape lobe and aloba populations with cnlarged caudal carina at scapc 
base. Howevcr, the COil rser and differenlly structured sculpture. thc longer spines, and the 
massive pctiole of sabllieti SIlOlild cnable a Si.\Ve determination in such doubtful cases (For 
diffcrences 10 a/oba. callcasica. tw·cica. arid balwrianica see these specics). 

The "almgeri population" of specioides does not diffcr from the Central European speci
Illcns cxcept the largcl' scapc lobe and lat'ger FL/ FR in thc fcmale castes as already statcd 
in dcscription . I have not got the types cf M. slriata FINzr 1926 but, concluded from FlNZI's 
dcscr iption, it is probably a synonym of spccioidcs. 

ßio l ogy 
In Central Emope, specioides is freque ntly found Oll all types of xerothenllOlis grass lands 
independent ly of thc gcological outcrop. Among the 9 most abundant Central European 
spccics, it is the most xcrothermophilic (SEIFERT 1986) and I suspect in Europe only 
deplallata. lllrcica, rauasillii, bergi, and stallgcal1a to cxcccd its xcrotolerancc. Howcvcr, as 
typical for the genus, .extrclllcly dry places are avoided and Cl certili n dcgrce of plant covcr 
is ~n essentia l prercquisitc for its ecological success . In Centra l European xerothermous grass
lands of a ccrtain structure (rather short-grassy, but nC<1rly closed field layer) , specioides is 
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oHen the absolutely dominati ng Myrlllica. reaching top densities of 48 nests/100 m2• For 
smaller habitat spots. up to 13 nests/ lO m2 wcre found a nd the averagc density for 23 test 
plots was 11.6 nests/ I OO m2 (SEIFERT 1986). M. spccioides is known trom thc eentres of 
lal'gc cities (Leipl.:ig, Halle) and I found it enee on a very salty Illcadow with moderate 
humid ity aod ooe nest inside a "ery shaddy SW-slopcd oak fOl'est in a region with eom
parably wann mae~'eclimate (MeiUen). M. specioides constructs easily ovcrlooked soil nests 
with one 0 1' several simple entrance holes. Often it nests in thc pcriphcl'Y of large Las;us 
flauus hills whidl p!'ovides microcl imatic advantages in mcadows with highcr grasscs aud 
el1 SUl'es a stable and nearby protein supply sinee M. specioidcs is a strong prcdator of 
L. llaults' broods and adul ts. One nest 1 found was an earth mound of 18 em diameter and 
10 em height, obviously built by the spccioides themselves. M. specioides cJimbs in the 
field laycl', but to alessc!' extent as c. g. M. schcllcId, blossoms are sometimes vi si ted, and 
tcnding for aphids of thc I'oot and fi eld laycr was observed. Onee, an epigacic aph id colony 
was sheltcl'cd by the spccioides with walls of soil particles. Thc major part of food input 
l'esults doubtless from thc very strong epigaeic predation on arthropods. M. spedoides is 
agg ressive and stings freely. The largest nest I (ound eontained approximatcJy 2500 WOI'

kers, but average nest populations are sUfcly helow 1000. The nests contain normally single 
01' fcw queens, but one ncst contained as much as 60 dealatc gynes. Thc alatae wcrc found 
in thc nests from 24. vii to 17. ix and thrcc flights were rccol'dcd bctwccn 25. viii and 7. ix. 

Distribution 

Alonc from thc small tcrritol'Y of the GOR, I hi1\1e rccol'dcd 67 loca litics with specioides 
wh ich shows its abundancc in Ccntral Europc; a major part of these sites is situated in 
geographie regions with annual pl'ccipitations below 600 mm and altitudes of 400 III arc 
not passcd ovel'. The know n distribution in thc Wand N is dcmarcatcd by Harfleur/Lc Havrc 
(Fl'anee), E Kent (England). Amstcrdam, the North Sca islands Norderney (leg. VIEHMEYER, 
leg. HEYMONS) and Sylt (leg. ZIMMERMANN). Rcdby/Lolland (Den mark). Hällcvik.'Blc
kinge (Swcden), Täktom and Rymätyllä (S Finland). In S Russia, the casternmost examplcs 
are from the lower Donez River (400 E), Taganl'og, and Krasnodar but very Iikcly it goes 
farther. The southern distribution is poorly known: I havc scen exampJes from Trnovo 
(42° N) and Sozopol in S Bulgaria and the Burgos Region/N Spain. If correctly dctermined 
by KUTTER, specioides goes up to 1500 m in Switzerland (Col de Pillon). 

Myrmica turcica SANTSCHI, 1931, Figs. 60- 63, 116. 134, 149, 172 
Myrmica scabrinodis Val'. tllfcica SANTSCHI, 1931; worker, qucen; AnkorajTurkcy 
Myrmica georgica SEIFERT, 1987 

Material 

The types of M. scabrillodis v. turciea: 5 workers alld 1 queen from Ankora/Turkcy, leg. 
KERVILLE, stored in NHM Basel. Thc types of M. georgica: 97 workers and two males 
fl'om Tiflis/Geofgian SSR, Mzcheta/Georgian SSR, and SCl1cinsk/Kokcetavskaja Oblast' N 
Kazakhstan), 69° 45' E, 53° 5' N. 

D eseriptio n 

\V 0 r k e r (Figs. 61. 62, 172): Seulpture of hcad. alitrunk, pctiolc, and postpetiole much 
less pronouneed than in sabuleli and comparablc to specioides 01' caucasica. In contrast to 
salilla, the longitudinal rugosity between the fronta l carinae is less finc, less den se, and lcss 
linear and the posterio!' half of clypeus is morc sculptured and not shilling. Scape similar 
to sabuletj, with a broad lobe at base whidl plane slopes caudad vcry weakly (11-15 )). 
Petiolc in dorsal aspccl much narrowcr than in sabuleli and with slighUy convex, rarely 
straight si des. Petiolc shape in lateral view as in caucasica 01' specioides, with no shal'p 
angles, frontal profile concave, dOI'sal surface convex and sloping postedorly without 
distinet step to its junction with the postpetiolc. Spines cleady shorter than in sabuleti, hcad 
on average longer. Colour of all body parts uniformly rcddish brown. Data of 25 workers: 

HL 1160.4 ± 70.9 (913-1231). HL/HW 1.056 ± 0.0200 (1.018-1.107). HW/ FR 3.055 ± 0.114 
(2.86-3.25). FL/FR 1.519 ± 0.0516 (l.400-1.600). SL/ HL 0.803 ± 0.0150 (0.778-0.835). SP/HL 
0.321 ± 0.0230 (0 .257-0.369). PE/HW 0.251 ± 0.0I12 (0.230-0 .272). PP/ HW 0.410 ± 0.0158 
(0.382-0.447). 
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Allometry: 

HW = 0.78377 HL 1.02682 (r = 0.9622. n = 25) 

SP = 0.000428 1 HL 1.93818 (r = 0.9472. n = 25) 

Q u c e 11 (Figs. 60, 63) : Similar to worke r. The one type queen d iffers from sabuleti in 
having much weaker sculpture, distinctl y narrower petiole. shorter spines, and longer post
pe tiolar hairs. Bctwecll thc fronta l ca rinae are about 18 fine. longitudina l r llgae. Thc lateral 
petiole shape di ffers frol11 sabtdeti in beeing Ic!)s mass ive (compare Figs. 63 a nd 184). 

HL 1254. HW 1283. HL/HW 0.977, HW/FR 2.912. FL/ FR 1.376. SLj HL 0.766. PE 'HW 0.284. 
PPfH W 0.462. SP/HW 0.319. PEH 235. PPH 240. AL! HL 1.588. AW! HIV 0.788. 

M a l e (Figs. 11 6, 134, 149) : Thc two ma les from N Kazakhstan are similar to specioides 
a nd sa/i nQ. Occipi tal corners with subdecumbcn t hairs of 95 ~Im maximum length. Lateral 
pa rts of pctiole and postpe tiolc with very weak and fin c longitudinal s triac which Illay oe 
more pronounced on dorsolatcral petiole node. Scape with very weak curvaturc at base 
and as long as in specioicies. Flexor parts of a11 femom with 10ng semierect hairs. Measure
ments of two males: 

HL 801. 826, HW 900. 943, SL!HL 0.428. 0.424, SL.'SW 2.99. 3.19, AL 1838. 1903, F2 134. 
129 , IF2 1.91. 1.84 , PE!HL 0.370. 0.348, PP!HlV 0.609 (dcformcd). 0.538, F2H 98. 100, MEH 
120. 130. 

Co mm e n ts 

The type worke rs of ltt rc ica show a slightl y smaller FL/FR and somewhat larger PE/HW 
a nd PP/ HW tha n the georgica types but the coincidence of cha racter combinations, inc1uding 
sculpture and scape characters, is so dea r th.:tt (Jeor{1ica has to be regardcd as younger 
synonym. 

The fema le castes of M. turcica show character combinations w hich separate them weIl 
from sabtt let i, salilla or callcClsica. However, there is much similar ity to the mcmbers of 
E Europcan M . specioides almgeri population with cnla rgcd caudal scape carina in most of 
the characters and even thc FL/FR da ta ovcrlap a littlc (specioides al l1lgeri 1.347-1.420. 
lllrcica ] .400-1.600). As al ready s tated above (see a lso SEI FERT 1987 b). thcre is a deal" 
dinal trcnd in specioides to cnlarge FL/FR a nd to enhugc the cauda l car ina into a lobe from 
Fra nce across Cent ra l Europe to E Europe and tllrcica could be thc Asiatic continuation 
of this trend, thus bceing a subspecics only. The high simi larity or cquality of the males 
of ttlfcica a nd specioides should be notcd in th is context as weU as the comparable habitat 
sclection. To bring more darity in to this issue. futura l revisors will have to sampIe sufficient 
fc ma le materi a l in the s teppe regions on both si des of tbc lowe r Wolga River where wc 
might expect intermediate phenotypes. if the suospcc ics theol'Y should be truc. 

ß io lo gy un d di s tributi o n 

M. tureica seclll s to be a n cssent ia ll y lowla nd species of Asia M inor, Tra nscaucasia. and 
N Kazakhstan (Ankora: 870 m. Tifl is: SOO m, Mzchcta: 620 111, Scucinsk: below 350 m) 
which ma l(cs its Transcaucasian popula tions weil isolated by the Great Caucasus fl-om the 
Ciscaucasian specioides populations. Thc two known ha bita ts in Tra nscaucasia we re s teppes 
with closcd fjeld layer a nd the fact tha t a pa rticula rly de nse popula tion was found on a 20° 
north-exposed ste ppe slopc near Tims suggests that most xcrothermous places are avoidcd 
at tower latitl1des. T he two m,J lcs from thc Scucinsk series werc collected in 18. viii 1966. 

Myrmica caucasica ARNOLDI. 1934, Figs. 57-59, 110. 128. 143 
M.vrmica rugulosa callcasica ARNOLDI, 1934; worker, queen, male; Caucasus 

M a t e ri a l 
A total of 18 series wi th 100 workcrs. 25 queens. and 20 males ; ma inly frorn Great Ca u

c~\ !>us (1 2 series), Armeni.:t (3 se ri es. a11 typc-comparcd material. labelled by thc la te AR
NOLDI as sallcta cQlIcasiea and collectcd by himself in Scvan 15. v ii 1930, Dclizan 8. vii i 
1930. and "'Arrncnia" 1. ix 1930). Turkey (2 series) and Ira n (1 series). 
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Description 

Wo r k e r (Figs. 57-59): Vel'Y similar to Myrmica specioides. Scape a t base a ngled and 
with strong caudal carina whieh may frequent1y en large to a lobe nearly as la l'ge as in 
EUl'opean sabulet i average. The fuH range of seape vilr iab ility is obsel'ved be lween nests of 
the same locality and even within same nests a cOllspicous v.1riability may exist. The plane 
bordered by the dorsal and eaudal carina at scape base slopes caudad at 26° ± 6° . The 
lateral pe ti oie shape is as in spedoides and varies in a s imilar way. Seul ptlll'e simila r to 
specioides, but c1ypeus in caucasica finely longitudinally scu tptured throughout its surfaee 
(in specioides. a sm all area of c1ypcus immedia lcly before the frontal triangle is more shining. 
with redueed seulpture). Thc I'atios SL/ HL, HW,'FR, SP/HL, PE.'HW. and PP/HW are s ignifi 
cantly smaller and the ratio HL/ HW signi fican t'l y larger in caucasica eompared to specioides 
(.111 ratios for p < 0.001) , but the overlap is considerable. Data of 52 workers: 

I-lL 1127.1 ± 57.7 (979-1254). I-l L,IHW 1.050 ± 0.0186 (1.000- 1.097). SL,IHL 0.786 ± 0.0164 
(0.753-0.823). HW! FR 2.769 ± 0.0967 (2.64-3.05). FL!FR 1.318 ± 0.0485 (1.213-1.423) . SPjHL 
0.295 ± 0.0335 (0.209-0.336). PE 'I-lW 0.241 ± 0.0143 (0.215-0.269). pp 'HW 0.387 ± 0.0179 
(0.359-0.433). PEH 189.4 ± 13.8 (n = 37). PPI-l 174.7 ± 11.2 (n = 37). 

Allometry: 

mv = 0.43013 I-lL 1.11327 (1' = 0.9499. n = 52) 

SP = 0.15031 HL 1.09381 (r = 0.4570. n = 5 1) 

Q II e e n : Similar to worker but petiotc. postpetiole. al1(t senpe more massive and some
limes a distinet step in thc eauda l slope of petiole is present. Compal'ed to specioides, the 
rut ions SP/HW. PE 'HW a rc significantly smaller and AWjHW signi fieantly lat'gcr (all for 
p < 0.01). but the o"crlap is eonspicous. Data of 16 queens: 

HL 1229.6 ± 23.9 (1185-1265). HW 1227.9 ± 24.4 (1192- 1267). I-lW 'FR 2.778 ± 0.1381 
(2 .53-3.00). FL! FR 1.273 ± 0.0496 (1.202- 1.356), SL!HL 0.759 ± Om05 (0.740-0.779). HLiHW 
1.002 ± 0.0193 (0.977-1.042). PE!HW 0.270 ± 0.01 21 (0.250-0.294). PP!HW 0.438 ± 0.0234 
(0.414-0.485), SP!HW 0.283 ± 0.0321 (0.244-0.350). AL!I-lL 1.562 ± 0.0519 (1.474- 1.661) . AW! 
HIV 0.816 ± 0.0167 (0.791 -0.849). 

Ma l c (Figs. 11 0. 128, 143): Seape vel'Y slightly eurved nnd about as long as first foul' 
fun iculus segmcnts. Oecipitn l hairs always pl'esent. Mesonohlln in front of Il olmlli frequently 
smooth a nd shining. Compared to the simi!ar specioides males. the postpetiole is higher. the 
appendage pi losity is freq uent!y n Ii tt!e stronger. a nd F2H is on average longer. Data (lf 
15 males: 

HL 861.7 ± 29.9 (820-917). AL 1890.1 ± 101.5 (1726- 2069). SL/HL 0.428 ± 0.0250 (0.382-
0.474). SL!SIV 3.078 ± 0.196 (2.82-3.48). IF2 1.833 ± 0. 105 (1.55-1.99). F2 133.3 ± 10.1 (122-
156). F2H 113.9 ± 18.3 (92- 151). PE!HL 0.333 ± 0.0184 (0.315- 0.377. n = 14). PP! HL 0.516 ± 
0.0164 (0.472-0.540. n = 14) , MEH 142.9 ± 13.2 (128-173. n = 13). 

The hairs on extensor profil e of hind mctatarsus are semiel'eet (45" ± 11.5'" n = 13). 

Com m c nt s 

The most s imilal' of all speeies dealt with here is 1\'1. specioides and thel'c is no morpho· 
log ieal eham eter with a rea lly c1ca!' diffel'cncc in all threc eastes. In this context, it should · 
bc notcd that thc specioides population of the Ciscaueasian lowland steppes (0-700 111) is 
effccti"cly isolated from the caucasica population. whieh is found in the Great Caueasus 
betwccn 1200 anel 2000 m. by the scgregating population of SOl/cta which is dis tributed from 
o to 1500 m. Thus we havc a deal' alt itudinal scpa l'ation with very different habitat para
meters. partieularly in precipitations and temperatures, and it see rns more adequate to avoid 
a rash synonymisut ion and to regal'd callcClsico, fol' the present, a s spccies di ffe rent from 
specioides. A simi larly doubtful problem is M. coucasica's re latedlless to M. sa1lcla. The 
morphological differenees are compal'atively dear in the fCl1la le eastes; examination of nest 
se rics and eonsidcration of dmracter eombinations will nOl'mally l'esult in satisfaetoril y 
save dcterminations and the a ltitudinal distribution is rea lly different. These are arguments 
c llough to l'egal'd sancta und caucasico as d iffe rent speeics but thi s deeision is not free of 
doubts because the relations in the overlap reg ion (1200- 1500 m) are not suff ieiently 
s tudicd. I have collected on ly 4 nest sel'ies of caucasica and 3 of sallcia from these a ltitudes 
und onc samplc of caucasica from 1400 m shows morphologiea! charactc.rs nppr.oximnting a 
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littlc to saJlcla. Furthermol'e. the vcry high mountain barriers in Grcat Caueasus have 
obviollsly gcncratcd a very cffcctive isolation of caucasica populations in neighboured 
valleys and produeed a morphologieal divcrgcnee which eompl icated thc p icture additio· 
nal1y. Thc workcr sampies of caucasica (n = 52) and sOl1cta (n = 49) differ in following 
ehuraeters [01' p < 0.001, FL/ FR. I'IW/ FR, SP/ I-IL, PE/I-IW, I-IL, SL/ I-IL, and PP/HW. Tbc 
differences bctween the queens arc similar but. because of low samplc sizc. p < 0.001 is 
given fOl' FL/ FR. HW/FR. and SP/ I-IW only. The cartcasica malc differs significantly from 
stlncta in 11avin9 smalJel' SOHL, SW/SL, and shortel' appcndagc hair5 whieh arc less erccted. 

I havc ncver got any response from Lcn ingrad to my question for caucasica types. From 
ARNOLDI's morphological descri pt ion5 it scems tha t hc could not rca lly di stinguish sancla 
and caucasica, and his type sc ries. if still existing. will possibly include both taxa. My 
dccision what callcasica i5 was derivcd {rom examination of typc·compared material trom 
Armenia alld from ARNOLDI's statemcn ts on distribution: "very abundant in Cauca5US in 
the woodland as weH as in thc subalpine 7.ones u (ARNOLDI 1970). 

Biol o gy 
In Cl'cat Cmlcils1l5. charactcristi c habitats arc short-gl'assy and sunny meadows (fre

qllen1ly shecp pas1llres) and open gl'assland spots on l'iver banks betwecn 1200 and 2000 m. 
Thc humidity conditions will changc cxt l'cmely throughout the ycar. After snowmelt there 
is cxcess of water and some cf the river bank nests arc endangcl'ed by floodings. In summer, 
however. many of thc caucasica ncst sites wi ll have rcally xcrothcrmous conditions, parti
cularly in eastc rn regions with limitcd SUllllllel' rain. Consequently. the a nt fauna accom
panied to callcasica consists of mesophilic alld xcrothen nophilic elements: Lasius niger and 
L. Ilauas as wcH as Tetml1lorilll1l and Lasi lls aliclltls. In coincidence with ARNOLDI, I found 
callcosica to be the absolutely dominating Myrmica species in many places. The alpine zone, 
wherc we h.:t vc M. su1d1lodis J.nd lobicol'1lis, is not rcached. Alates werc found in thc nests 
from 29. vii to 13. ix. The qucen numbcr is obviously low; I fou nd only nests with one 
queen. One case of mound construction was obscrved. 

Di s tribu tion 
In Creilt Caucnsus <-It 1200-2000 m. In Armcnin, Turkey and N fran, ns far as known. in 

sirnilar altitucles (1\'/0 labels give 1860 m nnd 1900 m). 

Myrmica sane ta !(ARAWAJEW, 1926. Figs. 54-56. 111, 129,144 
Myrmica scabriuodis v. sa llcla KARAWA]EW. 1926; worker; Krim. 

Matcrial 
A total of 16 scries with 49 wOl'kers, 9 queens, and 9 males. Origin: Krim (3 series) the 

Caucasian Black Sca coast (7 series), tower altitudes of Great Caucasus (5 series). and a 
single worker from Camlidere in Isik va lley/Turkey. 

Dc sc I'ip1ion 
\V 0 r k er (Figs. 54- 56): Scape at base angled and with a well-developed dorsal and 

callda! carina. Thc plane bordcred by thesc carinae slopes caudad at 480 ± 80 which is much 
steepcr than in specioides and callcasica. Pctiole in lateral and dorsal view similar to 
specioicles. Sculpturc as in specioides 01' a little coarser. spines longer, frons wider, frontal 
carinae less divcrging, and head longer. Data of 49 workers : 

I-IL 1062.7 ± 53.3 (963- 1193), I-IL/HW 1.057 ± 0.0177 (1.009-1.101), SL/HL 0,804 ± 0.01 84 
(0.769-0.851) , HW/FR 2.561 ± 0.105 (2.35-2.76), FL/FR 1.184 ± 0.0432 (1.094-1.290), SP/ liL 
0.345 ± 0,0211 (0.294-0.391), PE/ I-IW 0.257 ± 0.0106 (0.235-0.279), PP/HW 0.401 ± 0.0132 
(0,373-0.430) . 

AIlomctry : 
HW = 0.5075 HL 1.089435 (I' = 0.9557, n = 49) 

SP = 0.007559 HL 1.54806 (r = 0.8132, n = 49). 

Q u e c n : Similar to workcr but with u5unl queen-attributed changc of ccrtain morpho
mctric ratios and somctimcs a distinct stcp in the caudal slope of pctiole is present. Oata of 
9 quecns : 
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HL 1209 ± 22.2 (1182-1247). HIV 1198.7 ± 17.2 (1178-1222). HlVj FR 2.573 ± 0.1062 (2.31 -
2.65). FLj FR 1.159 ± 0.0316 (1.102-1.202). SLjHL 0.759 ± 0.0138 (0.734-0.774). HLjHW 
1.009 ± 0.0135 (0.991-1.033). PEjHW 0.278 ± 0.0116 (0.259-0.293). PPjHW 0.449 ± 0.0106 
(0.434-0.465). SP,'HIV 0.352 ± 0.0257 (0.317-0.401). AL! HL 1.517 ± 0.0124 (1.498- 1.536). AlVj 
HIV 0.798 ± 0.D185 (0.771-0.825). 

M ü I c (Figs. 111. 129. 144) : 1t di ffcl's frOIl1 males of l'clatcd spccics as specioides lhrou9h 
ralhel' distinct charactcrs: Thc appcndagc pilosity is more profuse. langer. and crect, up· 
proaching something to thc conditions in aloba 01' scabrillodis. Thc scape is significantly 
langer and slcndcr than in caucasica 01' specioides and öl little more bellt. Thc hairs on 
extensor profile of hind mctatürsus are lang and creet (590 ± 11 1") . Data of 9 males: 

HL 850.0 ±24.3 (808-875). AL 1786.8 ± 65.9 (1695-1864). SLj HL 0.475 ± 0.0209 (0.434-
0.506). SLjSIV 3.546 ± 0.227 (3.04-~.87). lF2 1.791 ± 0.067 (1.68-1.86). F2 138.8 ± 6.7 (131-
146). F2H 125.9 ± 17.4 (103-150). PErHL 0.341 ± 0.0168 (0.315-0.367). PP!HIV 0.507 ± 0.031 3 
(0,451-0.556). 

COll1lllcnts 

Thc differences to specioides are elcal' in all thl'cC eastes. Thc best charactcl's for separation 
of female eastes afe thc much lower FLJFR and HWj FR as weil as thc vcry different spatial 
position and shape of carinae at scape base. Further. the ratios HL!HW and SP!HL are 
significantly (p < 0.001) targer in sonela workers. The next relative of saneta wilhin Ihe 
cons idered territory is most probably eaueasica (sec this species). 

Habitats and distribution 
The distribution of sal/eta is characterist-ic. It seelllS to be the dominating Myr1llica spcc ies 

on the Krim and tbe <tdjace llt e<lstern Black Sea coast C1'om Novoross ij sk down to Soviel
Turkish bOl'del' (Batumi) where it reachcs a reg ion with subtropical climatc. fn the gardens 
of Sochi it was very abu nda nt <lnd the only Myrmica I found. AJong vallcys, is penetrates 
the northern und southet'll slope of Creat Caucasus and the Transcaucasian lowland (Kutai sL 
Tiflis). In southern rive r valleys of Creat Caueasus whieh have a w<lrm climate s(lllcla may 
reaeh altitlldcs of 1500 m. but a really abundant spccics it is in altitudes between 0 and 
700 m. In the norlh. it goes to the Kuban River and. in the south. to Anatolia. It may be 
predieted ror lower altitudes in Armenia. In loealities with hot maeroclimate (Sochi. Tifli s). 
it prefers shaddy habitats. e. g. parks and gardcns with high Irees. but the highest C<lUC<lSlIS 
site at 1500 m (Passanauri) was ve ry sunny. According to my rather limited exper ience, 
stcppe-like habitats as typical for sl'ccioides are avoided. Three nuptial flights werc recorder! 
for 18.-25. ix. 

Myrmica bakurianica ARNOLDl, 1970, Figs. 66-68, 11 2. 130, 145 

Myrmica pilosiscapus ba!wrian;ca ARNOLDI, 19iO; ",orker. queen, male; Bakuriani (Trans
eaucasus 'SW Ceorgia) 

Material 

6 \\'orkers, 3 queens. ~lIId 3 males from Borzomi Mountains (1700 m) near Bilkuric:mi. laken 
by ARNOLDI 20, vii i 1927 (coll. No 5012) and labelled by himsclf as M. pilosiscaplls. AR
NOLDI writes in hi s original deseription: ~in thc surroundings of Bakuriani at 1500- 1700 Ill; 
descl'ibcd after 5 workers, among thelll the holotype - 4. ix 1927 (Arnoldi), and on 4 müles 
ünd 2 queens. ~ Sinee ARNOLDI lIsed to label his types and because thc sampling dates do 
not coincide. thcse eXill11ples are sllrely no types hut reliably type-eompareel materi al. 

D escri ption 

\V 0 l' k e r (Figs. 66- 68): Scape similar as in those specioides examples with ",ell-eleve
loped lobe. The plane of lobe slopes calldad at 20':) ± 5°. Seape with very numerous and 
long subereet hairs which have twice the dcnsity as usually seen in other Myrmica species. 
Very long and numerous hairs are pl'csenl on dorsal surfaces of head. promesonotul11. waisl. 
and gaster. SClIlpture on average coarser than in specioides. particularly on waist and 
promcsonotum. Epinotal spines longer than in spedoides and re lati vely slender. d iverging 
Illore than in specioidcs. Latentl pctiole shape similür to specioides but with cleüdy Im'gcl' 
width in dorsal vicw; postpetiole rel.ttively highcr alld wider. Body eolour dark brown. 
Dat" of 6 workers: 
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I-IL 1151.5 ± 4:!A (1097-1222), HL,HIV 1.023 ± 0.0057 (1.013- 1.030). SL/ HL 0.8 18 ± 0.0110 
(0.803-0.832), I-IW FR 2.858 ± 0.0691 (2.76-2.93), FL/FR 1.333 ± 0.0464 (1.248-1.377) , SP! HL 
0.358 ± 0.0275 (0.328- 0.397), PE 'HW 0.271 ± 0.0 11 5 (0.257-0283), PP! HIV 0.433 ± 0.0224 
(0.105-0.457), PEH 226.5 ± 7.87 (2 16-235), PPH 203,4 ± 5.03 (198-208). 

AlIomclry: 
HW = 0.80137 HL 1.028 1 (I' = 0.9896, 11 = 6) 

SP = 0.0052 1 HL 1.600 (r = 0.9113. 11 = 6) 

Q u c c n : DiagJlostic charactcrs simi lar ta worker. Data cf 3 queens: 

HL 11 60.0 ± 53.8 (11 25-1222), HW 1182.0 ± 48.5 (1142-1236), HW, FR 2.79 ± 0.036 (2.75-
2.82), FL!FR 1.301 ± 0.033 (1.267- 1.333), SL!HL 0.786 ± 0.0071 (0.780-0.794), HL!HW 0.981 ± 
0.016 (0.963-0.992), PE! HW 0.276 ± 0.019 (0.258- 0.296), PP! HW 0,443 ± 0.D1 15 (0.431-0.454). 
SP! I-IW 0.326 ± 0.024 (0.300-0.317), AL!HL 1.536 ± 0.025 (1.515-1.564), AW HW 0.788 ± 
0.0116 (0.775- 0.796). PEH 223 ± 13.9 (214-239), PPH 218.0 ± 2.0 (216-220). 

M (l 1 e (11 2, 130. 145) : Scapc similar to sallc!a but a little thickcr. Appcndagc pilosily 
ncarly as long as in sallcla but lcss creet. Sccond funiculus segment notably more clongatcd 
lhan in sallcla. caucasica, and specioidcs. Postpcliolc with many hairs of which thc langest 
measurc 203-221 Jtl11. Data of 3 males: 

I-IL 882.3 ± 22.7 (858-903), AL 1897.3 ± 94.6 (1789-1964), SL!HL 0.160 ± 0.0114 (0.452-
0.473), SL,'SW 3.223 ± 0. 193 (3.07-3.44) , !F2 2.0! ± 0.026 (1.98-2.03), F2 145.7 ± 9.61 (137-
156). F2H 142.7 ± 22.7 (122-167), PE! HL 0.354 ± 0.0132 (0.344- 0.369), PP! HW 0.534 ± 0.0172 
(0.516-0.551), PEH 201.5 ±23.0 (182-228), PPH 210.2 ± 9.6 (203-221), MEH 159.3 ± 15.6 
(1 '13- 174) . 

COlll lllcnl s 

M. balwriallica is so Car known from thc type locality only. ARNOLDI's type scrics was 
appa rcntly still dark er in coloul" than thc material I havc seen ; hc writcs fcr worker: .. heod 
and gaster black, body dark reddish brown ". Conduded from morphology alone, balwriallicll 
should be a good spcc ics and has nothing to da with scabrinodis (= pi1osiscapusj. The ncxt 
relatives are probably cauc:asica and specioides. From callcasica. thc female eastes are 
diffe rent by the longe I' spines, l11uch longer alld Illore profuse pilosity, coarser sculptul'c, 
bl'oadc r heild, and longc l' scape. In the workers, balwrianica differs for p < 0.001 from 
ca/Kasico in HL/HW, SLlHL, PEH, and PPH. The morphomctric devia tions from spedoides 
a rc lcss d eal' but the pilosity is much longer and more nUl11erous in all three eastes and thc 
combined picture of <1 11 cha r<.\clers is sufficiently differcnt. ARNOLOf said nothing about 
habitat or biology. The very intcresting region of Boriomi Mountains near Dakuriani has 
Illuch limestonc with karst areas (here 1"1. ravasil/ii) but a lso rieh coniferous forests. 

Myrmica sta ngeana RUZSICi, 1902, Figs. 69-74 
Myrmica slaJlgeallQ RUZSKY. 1902; worker; Kirgh iz Steppes of Turgai 
MYl' llIica sial/geoua /llcdvec1evi ARNOLDI, 1970 

Mat eria l 

1 workel' labelled by RUZSKY himself as folIows : "Kirghizk. step ', Cora Ma l. Bogdo, 5. vi 
1902, M. Ruzsky; MycllIica scabrillodis siollgell1la Ruzsk, " This specime n was designa ted 
by ARNOLDI in 1970 as lectotype. 1 worker with equa l label (surely a para type) but takcn 
on 2. vi 1902. 4 workers from Naurzllm. Kustanai Oblast'. leg. KAMENSKY 24. vi 1940. 
7 wo rkers, the holotype a lld para types, of Mynnica slallgealla medvedevi ARNOLDI from 
Asl<ania Nova, leg, MEDVEDEV May 1927, No. 6496, 2 workers horn thc Krim. 8. vi 1947. 
2 queens from NallrZlllll , Kustanai Oblast', leg. KAMENSKY 7. viii 1939. 1 queen from 
Tockojc. Machovka 'Sorochinsk, west of Ural Ri vcr, 

Dc s cript i on 
\V 0 r k c r (Figs. 69,71-74) : Scape strongly compressed at base, in a way tha t the smallest 

diame ter is visible in caudodorsal view and the Im'gest in rrontodorsal view, Caudal carina 
always distinct, aboul as in average Central European specioides. A dorsal carina is often 
vc ry d istinct and sharp a nd runs along three quarters of dorsal SC<lpe length. but may bc 
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almost imperceptible in thc Illeduedeui types which havc Curthcr a slightly more prominent 
caudal carina. Head short. Sculpturc in general about as strong as in specioides, on frollt 
of head very regularly longitudinal. AlitTlUlk with regular 10Jlgitudinal rugac which afC 
somewhat rcminiscellt of SIlJcillOdis but are much less coarse. Spincs shorter than in spe· 
cioides alld slendcr (o(ten ncarly awl·shaped), with thin base and prajecting upwarcts at 
about 45° . Petiolc in latera l aspect similal' to specioides, but sometimcs the fronta l and 
dorsal profiles meet in an angle. Alitrunk profile convex. wilh more 01' lcss shallow mcso
propodeal impression, Pilosity on dorsal sUl'facc of pCliole alld postpctiole rather long. Dilta 
of 15 workers: 

I-IL 1155.9 ± 70.7 (1043-1292). I-ILi I-lW 1.007 ± 0.0103 (0.983- 1.020). !-!IV/FR 3.067 ± 0.131 
(2.78-3.25). FL/FR 1.320 ± 0.033 (1.244-1.375). SL/ HL 0.807 ± 0.0088 (0.790- 0.828). PEIHW 
0.252·± 0.0110 (0.234-0.270). PP/HW 0.403 ± 0.0163 (0.378-0.431). SP/ HL 0.282 ± 0.016·1 
(0.253-0.310). PEH 215.3 ± 13,4 (192-240). PPI-I 203. 1 ± 18.0 (17,1-242). 

Allometry: 

HW = 0.8259 HL 1.02598 (r = 0.9859. n = 15) 

SP = 0.08529 HL 1.1695 (I" = 0.7859. n = 14) 

Q u c e n (Fig. 10): Simila r to worker but with thc usuaJ quccn-allributcd dlanges of body 
ratios; base of spines thicker. Caudal slope of petio1c with dis1incl step in all three queens. 
Data of 3 queens: 

I-IL 1281.6 ± 21.5 (1257-1296). HW 1315.7 ± 16.2 (1301-1333). HL/HIV 0.974 ± 0.0113 
(0.966-0.987). HW/ FR 2.987 ± 0.0252 (2.96-3.01). FL/FR 1.255 ± 0.0122 (1.247- 1.269). SL/HL 
0.752 ± 0.0194 (0.730-0.755) . PE,'HW 0.273 ± 0.Q10S (0.262-0.283). PP/HW 0.431 ± 0.0045 
(0,427-0.436). SP/ HIV 0.272 ± 0.0163 (0.254-0.284). PEH 2~2.0 ± 28.2 (196-252). PPH 208.0 ± 
12.5 (195-220). 

Mal e: UnknowJl 10 mc. \Ve have only abrief dcscription of ARNOLDl wbo has taken 
an isolated male outside a nest which hc bclieved to bc M. slflugCQlla,' Scapc short. abollt 
2.5 the lellgth of first funiculus segment. SL!HL 0.345, SLjSW 2.15. F2/F! 1.11, F2/F3 1.67. 
head width behind cycs!HL 1.0; head bl'oad and vel'Y rounded behind the eyes; CI'onta] 
tri angle deep; hairs Oll scape abaut as long as its d iametcr. those on tibiac shol" tcl' titan 
diameter. 

Co m men l s 

Thc character combination of slangeQl/a should make its separation from sympatric specics 
rclatively easy. In general. the worker is similar Lo Central European specioides but the 
sympatric specioides populations differ clearly. 

The coincidence of mean valucs bctwecn tbe two medvedeui workel' series (n = g) and 
thc two sc ri es of thc nominal form (n = 6) is almost perfecl fol' each of thc tell numeric 
characters givcn in descl'iption and there can be shown no statistically signi ficant differellcc 
in cach charactcl' cvcn for the vcry wcak levcl p < 0.05. The sc ries share a lso the typically 
compresscd scape base with vcry narrow a nd tapcring dorsal plane, and the delicatc di ffe
rences in the expression of dorsal and cauclal carinae are much smaller than the variability 
we usually have in other species. Thus it is difficult to understand why ARNOLDI could 
make up a subspecics which distribution is a consistent part of thc geographical range of 
thc nominal fo rni 

Biology and Di s tribution 

Thc poor literature statements dcscribe it ClS halophilic specics of steppcs and semidcserts 
from thc lowcr Dncpr River to E Kazakhstan (about 33° E to 10° E). Thc known geographical 
range seems to be inhabited through a cohcrcnt population ; i t is known from the lowel' 
Dnepr River, Askan ia Nova. the Krim. thc nortbcrn coast of thc Assaw Sea, thc Ciscaucasian 
steppes, the N Caspian and lower Wolga Rivcr steppes, tbe Turgai, Kustanai and Kokcctav 
regions. Therc are suggestions timt it could go farthcr west. 
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MYI'I11it:a sa lina HUZS){Y, 1905, Figs. 11 5, 133, 141;, 168- 171 

Myrlllica scabri/1odis val'. saJina RUZSKY, 1905 ; worker, queen, millc; Tobolsk/Gouv. 
Orenburg. 

IH ynllica slovaca SADIL, 1952 
Mynllica slovaca SADIL, sensu ARNOLDI 1970 
MYn1zica slovaca SADI L, senstl KUTTER 1977 

Material 

A total of 29 scr ies from 2 1 loca lilies with 80 workcrs, 25 queens, alld 12 males: GDH 
(10 scries/4 loca lities), Czeehoslovakia (6/6, including SADIL's spec imcns of slovaca), Hun
g,lrY (1 /1 ), Bulgaria (1/ 1), thc Ukraine alld S Ru ss ia (4:4), Kazakhstan (2/2) , Novosibirsk ij 
Oblast' and Altai (3/3), 

De scri pti oll 

\V 0 r l~ c r (Figs. 168- 171): Scape at base clearly angled, without dorsal carina (!), and 
with an almos t sabllletj-like lobe of somewhat differing size. The plane of lobe slopes caudml 
v..: ry weakly (15'; 01' less). Posteri or and middlc part of c1ypeus remarkably smooth and 
shi lling. A very narrow frons diverges strong ly into broad frontal lobes , Hcad short. Scul p
ture very much wcakcr and fine r than in sabltJeli. Between frontal carinae very fine, rather 
indist inct longitudinal striae. Pctiole in dorsal view much narro wer than in most of the 
elher specics and wilh morc 01' les s straight, frontad convcrg ing si des . . Lateral aspcct (Ir 
pCliole variable, but wi th always concave antcl' ior face and a l'ounded dorsocüudal slll'face 
whieh gradually s lopes down to its junction with postpetiole. eolo m of head dark broWll , 
gasler blackish brown, alitrunk lighter. Data of 68 workcrs : 

HL 1092.1 ± 69.3 (948-1253). HL!HW 1.005 ± 0.0141 (0.969-1.038). HW: FR 3.914 ± 0.2 12 
(3.39-4.49). FL/ FR 1.811 ± 0.109 (1.551-2.095) . SL/ HL 0.791 ± 0.0 149 (0.756-0.81i). SP/HL 
0.328 ± 0.0239 (0.284-0.372). PE/HIV 0.242 ± 0.0094 (0.223-0.268). PP/HIV 0.386 ± 0.0160 
(0.348-0.426). PEH/ HL 0.188 ± 0.0146 (11 = 52. 0.158-0.2 17). PPH,'HL 0.174 ± 0.0138 (11 = 52. 
0. 146- 0.202). 

Allometry: 

HIV = 0.68276 HL 1.05384 (11 = 68. r = 0.9798) 

SP = 0.0 11066 HL 1.48446 (11 = 67. ,. = 0.8387) 

Q u e e n: Similar to wo rker. Data o f 21 qucens: 

HL 1197.7 ± 31.5 (11 29- 1247). HIV 1240 ± 31.3 (1164- 1284). FL. FR 1.752 ± 0.0862 (1.584-
1.911) . HlVi FR 3.946 ± 0. 174 (3.60-4.39). HL/HIV 0.966 ± 0.0181 (0.942- 1.017). SL/HL 0.742 
± '0.0147 (0.722-0.777). PE/HIV 0.267 ± 0.0088 (0.252-0.280). PP/H W 0.429 ± 0.0149 (0.403-
0,461). SP/HIV 0.323 ± 0.0134 (0.298-0.346). PEH 224.8 ± 15.0 (197-261). PPH 217,4 ± 10.8 
(201 - 236) . AIV/HIV 0.786 ± 0.0248 (0.750-0.833). AL/HL 1.568 ± 0.0325 (1.513-1.649) . 

M a l e (F igs. 115, 133, 148) : Very similar to males of helIcllicG, specioides, and tllfcica. 
Occipi ta l corners of head with many subdccumbent to suberect hairs of 98- 127 !.Im max imum 
length. Petiole alld postpctiolc perfectly smooth . Pctio le shapc variable, but on average very 
narro\\' and low, with anterio r and dorsa l profiles meeting at n vcry blunt angle. Scapc 
weakly curved at base. Hairs on extensor profile of hind I11ctatarsus much longer than those 
on flexor profile. Data of 12 males: 

HL 816.6 ± 26.3 (769-856). AL 1796.8 ± 73.9 (1667-1908). SL/ HL 0.404 ± 0.0195 (0.369-
0.429). SL/SIV 2.970 ± 0.149 (2.77-3.26). F2 133.3 ± 9.7 (118- 147). 1F2 1.881 ± 0.131 (1.65-
2.06). F2H 116.9 ± 15.8 (99- 162). PE/HL 0.346 ± 0.0292 (0.299-0.406). PPjHIV 0.508 ± 0.0375 
(0.453- 0.584) . MEH 124.9 ± 12.9 (105- 146). 

Comments 

In the female castes, M. salilla is not to be confu sed with any other European species 
cxcept perhaps lurcica, but sa li1lG has a very much !arger HWj FR (non-overlapping da ta !), 
elcar!y lat'ger FL/ FR, much shorter hcad, narrower pos tpetiole, different sculpture, much 
more prominent frontal !obcs in lateral view, "nd a different structure cf scape base (sec 
Figs . 171. 172). 

I have !lever got a n answer from Leningrad l'egarding the types of sa lilla, but in such i.l 

dcarly chal'acterized ant it seems to bc no ri sk to identify it from dcscription <llone. AR · 
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NOtDl (1970), who had workcd for many ycars in Lcningrad, did not say a ward whc thcr 
thc types arc lost or not und fixcd a lcctotypc (!) in u scrics from Kulundinskaja Stcp', Blago
darnojc, leg. PAVLOVA 19. vii 1969, which is in fact salilw but, according to tbc international 
laws of nomenclalurc. /lcver a lcctotypc. Further, thc all egcd mOl'phological diffcrcnccs 
bctwccn slauaea and salilla as sta tcd by ARNOLDI (1970) <l rc nol existing. ARNOLDl's ClTor 
is in part cxplaincd by a misidcntifi ca tion: hc dctcrmillcel M. lUfCic(1 from Kazakhstan ilS 

slouaca anel found conscqucntly clear differences betwccll Hs!ouacaw allel salhw. 
M. saUna has a notably const<lnt morphology alld characteri stic habi tat se lcct ion throu

ghout its huge rangc from 7° E to 8Stl E. In fact , I could not see a notable differenee bc twccn 
thc slouaca spccimells of SA DIL (who did not dcsigllatc typcs for a ll thc taxa hc introduccd) 
from Bohemia, Siovak ia, and Moravia a lld specimcns from salilla's tcrra typica in SW 
Siberia. Thc mean valucs of 11 characters li stcd up in the tablc belo\\', laken on 51 workcrs 
from Europe (west of thc Ural Ri vcr) alld on 17 workers frol11 Siberia (east of the Ural 
River) , are equal fo r p < 0.02 in 10 chal'aetcrs. In FL(FR only, we have <.l sm all diffcrencc 
which is significant fol' p < 0.001 but illSufficicnt as argument Lo maintain sIouaca as Euro· 
pean subspecies of salilla. Sculplure and colour of EUl'opean and Siberian female castes do 
not differ and the single Sibcrian male is not differcnt from 16 European malcs. 

Data of Myrmica salilla workel's 

Europe (11 = 51) Siberia (11 = 11) significancy 
meau SD mean SD level 

HL 1094.1 16.2 1086.0 43.8 n. s. 
HW/FR 3.891 0.189 3.981 0.267 H. s. 
FL/ FR 1.786 0.094 1.881 0.118 0.001 
HL/HW 1.003 0.0139 1.012 0.0123 0.05 
SL/HL 0.189 0.0139 0.195 0.0111 n. s. 
SP/ HL 0.330 0.0220 0.326 0.0295 n. s. 
PE/ HW 0.244 0.0095 0.238 0.0016 0.05 
PP/HW 0.387 0.0156 0.384 0.0175 11. s. 
PEH/HL 0.188 0.0145 0.188 0.0153 n. s. 
PPH/HL 0.175 0.0150 0.174 0.0139 n. s. 
FLIV/ HL 0.148 0.0081 0.153 0.0085 0.05 

FLW = maximum width of olle frontal lobe mcasurcd pel'pendicularly to border line with 
frontal triangle 

Biologyand distrib ution 

In Siberi a as welt as in Europe, salillo is charaeteri stic for habitats with a particularly 
high salinity which are fl'equently margins of salt lakes. RU ZS KY's brief statcments on 
habitat and mode of nesting coincide with my own findings from the salinas at Hecklingcn 
and Sülldorf/district Magdeburg. In both these si tes, therc are, around bare ccntral areas 
with extreme salinity where no vasculal' planls can ex ist. narrow zOlles with dcclining 
sa linity (0.5-0. 1 0/0) and bcginning gl'owth of Salicorllia, Puccinellia distalls, Hali1llionc pe
dUllculata. and other sa lt vegetation, giving a covcr pel'centage of 20-400/0. In these 
"struggle zones", M. salina was the absolutely dominating ant, having nest densities of 20 
(Hecklingen) and 25 nests(100 m2 (Sülldol'f) and a dominance of 59 % and 64 % rcspectivcly; 
the remainder was shared by the subol'dinatcd ant spccics LasiliS niger. L. flaulls. Myrmica 
galliellii, scabril1odis, specioides, rugulosa, and rubra. The more the vegetation closed and 
surface salinity declined thc more salina lost its dominance and was finally competed out 
by scabrinodis, galiellii, and rubra - a draslic change sometimcs to be observcd witlün a 
di stance of 2 meters. In its dominance zone, salitla was obsel'vcd to behave aggrcssive 
aga inst other Myrmica specics: I saw it repeatedly ki lling l'llbra and fighting with specio· 
ides. Although surely thermophilie, it still foragcd ,lt sul'facc temperaturcs of 13 0 , on gl'ound 
and in lower vegetation. At Hccklingen, salina was frequently observed to live in trophobiosis 
with the subterranean aphid Gcoica ulricularia (Mordv.), det. GOTTSCHALK; the aphid 
gaJleries were within the nests, but frcquently additionally spaccd outside the nest in sl11all 
Pliccillellia spots 0.5-1 m away. The same ncst could dominatc scvcral external root aphid 
spots as detcctcd by tracking of above-ground traffk movcments. Thc nests have fcw, larger 
nests up to 8, small entrance holes which are sometimes surl'ounded by small soil ejections. 
They a rc nOl'l11ally constructcd at spots with a little vegetation as Salicornia (11 obserw 



vat ions). PuccineIlia (5). Salicomia + Ptlccinellia (4). Aster tripolilllll (4). Halimiolle pedull
wlata (2). Odolltites rubra (2). and Lotus tellUifolillS; onc nest was found in bare ground. 
Larger. oider nests may sometimes show a suggestion of a flat mound. The inner nest strue
tu re showed galleries and ehambers main ly 4-13 em below surfaee. but a vertieal duet weilt 
to much dcepel' ehambel·S. Six nests dug out contained 200, 250. 300. 300, 600 and 800 wor
kers and never more than one queen whieh coincides with tbc findings of ASSING (1987) who 
reportcd monogyny for all thc nests hc controllcd in the Neusiedlersee reg ion in E Austria. 
Although high l'esistance against incl'cascd soil salinity is surety its most outstanding pro
pcrty. salina is not restricted to salty habita ts ; as rccedent 01' subrecedent ant it can be 
found in scveral types of steppe-likc habitats. c. g. xerothermous limestone grasslands 
(Krahnberge neat' Gotha) or xcrothennous marg in lines in agricultural regions (Trebbichau 
near Köthen). Alatcs were observed in the nests from 1. viii to 3D. viii. 

Togethcr with several rcli able literature records, I have knowledge of 33 salina si tcs from 
7° E (Cenfer Sec) to 850 E (Altai , Kysy l Ozek). The specics is Imown from Switzcrland (1 
locality), GDR (4). CzechosloviJlda (9). Allstl'ia (2), Hllngary (1). Bulgaria (2), the Ukrainc 
and European Russia (6). and SW Sibcria (8). Thc northern bordcr is in Central Europe .:lt 
52° N. in 5 Russia at 54° N (south of Rjasanskaja Oblasr). and in Siberia at 54° N (Kokeetav) . 
The southernmost site in the B~lkans in BackovojS Bulgaria (42° N). 

Myrmica scabrinedis NYLANDER, 1846, Pigs. 113. 131, 146. 159-163, 165, 167 
Myrmica scabrillodis NYLANDER, 1846; werker. queen, male; VadstenajSweden 
MY1'l1lica scabrinodis var. wguJosoides FOREL, 1915 
M yrlllica piJosiscaplls BONDROIT. 1920 
Myrmica scabrinodis rolandi val'. reticltlata SANTSCHI, 1931. 

Ma t er i a l 
Many tholl sands of workers. more than 200 queens. and about 60 males, mainly from 

GOR, the Caueasus. and near Moskow; smallel' sam pIes from Sweden, England. Wales. 
France, Spain, Switzcrland, Czechoslovakia, Poland. Bulgar ia. and Yugoslavia. 2 workers of 
M . scabri llod is mglllosoides hom thc type locality Mara is SUl' RochejSwitzerland. Type 
specimens of M. sCClbl'i l1odis rolalld i val'. retictl lala SANTSCHI (1 male. 2 queen, 13 workers) 
from 0 6. Val d 'Astos, Central pyrenees, leg. C. OE KE RVILLE 22.viii 1929. 

D escr i ption 
\V 0 r k c r (Figs. 159-163, 165. 167): Scape a t base sharply angled; its dorsal and cauda l 

car inae are always strong and form together thc frequently horseshoe-shaped border of a 
plane stoping caudad at an ang le of 47.0° ± 4.3° (n = 21). This angle is very constant 
throughout the species' geographie range and ofters the most reliable means for distinetion 
from specioides and ,r;ab lliet i. In contrast to its constant slope and the always strong bor
dering carinae. the a rea and shape of this plane is highly variable even within onc nes t ; it 
may form a rclatively narrow, proximally taper ing plane 01', as opposite extreme. a broad 
plane cireumscribed by a thrcc·quarter cird e and produced more caudad (see Figs. 159-163) . 
The more or Jess concavc antcrior petiolar face and the straight dorsal petiolar profile mcet 
a lways in a d istinct angle of 85.90 ± 5.30 (n = 178, 70°_95°. nearly thc fulI range is pos
sible within same nest) . DOl'socaudal stope of petiole always with di stinct step before its 
junction with postpetiole. Relil tivc petiole width on average much larger Ulan in specioides, 
propodeal spines longer. 

HL 1067.3 ±63.0 (n = 230. 896-1239) HLjHW 1.036 ± 0.0161 (198. 1.000-1.073). SL!HL 
0.780 ± 0.0162 (198. 0.740-0.822). HW! FR 3.060 ± 0.120 (198. 2.70-3.44). FL!FR 1.384 ± 
0.0571 (198. 1.227-1.570). SP! HL 0.353 ± 0.0246 (n = 211. 0.297-0.405). PE!HW 0.283 ± 
0.0134 (198. 0.251-0.337). PP!HW 0.407 ± 0.0150 (198. 0.376-0.439). PEH 185.5 ± 17.0 (n = 
50). PPH 166.0 ± 16.3 (n = 50). PEH! HL 0.173 ± 0.0151 (n = 67). PPH! HL .0.158. 0.0155 
(n = 67). 

Allometry : 
HW = 1.0320 HL 0.9903 (r = 0.9544. n = 195) 

SP = 0.05905 HL 1.2556 (r = 0.7129. n = 193) 
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alle c n : Similal' to wOl'ker: 

HL 1224.4 ± 38.0 (n = 41, macrogynes 1122-1 295, microgyne 1098), HW 1229.0 ± 38.1 
(n = 41, macrogynes 1158- 1286, microgyne 1095), Hl/ HW 0.996 ± 0.0148 (41, 0.957- 1.032), 
HIV/ FR 2.955 ± 0.0945 (41 , 2.746-3.1 85), FL/FR 1.323 ± 0.0555 (41, 1.186-1.484), SP/ HIV 
0.342 ± 0.0327 (41 , 0,267-0.404), SLIHL 0.742 ± 0.0 179 (41, 0.702-0.783), PE/HIV 0.307 ± 
0.0154 (41, 0,275-0,346), PP/ HIV 0,465 ± 0.0172 (41, 0.437-0.510), AIV/HIV 0.804 ± 0.0184 
(23, 0.776-0,836), AL/ HL 1.529 ± 0.0312 (23, 1.486- 1.625), PEH 200.8 ± 17.9 (18, 172- 223), 
PPH 196.9 ± 14.8 (18, 175- 218). 

Mal c (Figs. 113, 131 , 146): Scape very short and thick, a little curved at base. Pilosity 
On scape. proximal fun iculus, femora, tib iae, and tal'Sae very long and subercct to ereet". 
The Ion gest ltairs on hind metata t'SUS cxccpt the most ap ical ha irs are 210-273 I.tm long 
and suberect to erect; hairs on occipital corners of head 85- 155 ]lm long. Pe ti oie and post
petiole rcla tivc ly high and widc; petiolc in la teral view with almost str a ight frontal profi le 
and a straight 0 1' moderately l'ounelcd dorsoeaudal stH'face. 

HL 893.4 ± 42.1 (782-979, " = 45), AL 1931.4 ± 116.0 (44 , 1637-2123), SL/HL 0.387 :1: 
0.0170 (41, 0.343-0.420), SL 'SIV 2.565 ± 0.142 (2.33-2.95, 41),1'2135.8 ± 11 .0 (41, 118-158), 
11'2 1.670 ± 0.145 (28, 1.43-2.03), F2H 170.5 ± 16.9 (30, 136- 201), MEH 234.8 ± 19.4 (18, 
211 -273), PE/HL 0.407 ± 0.0274 (0.356-0.451, 21), PP/HL 0.563 ± 0.0378 (0.'l78-0.634, 20). 

Co mment s 

I can not sec a sugges tion to maintain M. mglilosoides PO REl. In a prcvious study (SEI
FERT ]984). r have shown fol' Central Europe that sC(lhrillodis populations from dry habilats 
do not differ morphologically from those populations which inhabit the wettest parts of 
peat bogs and are said to be an own species M. rtI(Julosoides. 1'\\1'0 workcrs f-rom thc type 
local ity Mal'a is sur RochcjSwitzcrland, leg. VJEHMEYER 24.viii 1919, appilt'cntly labelIed 
by FOREL himseH ilS paratypes (fi rst dcscription 1915!) were normal scahrillodis. FUl'lher 
there is no suggestion ror l1le tha1" pilosiscapus BONDROIT could bc a specics different from 
scabrinodis. BONDROIT had crroncously detc rmi ncd salmlet.i as scabrillodis and gave his 
scahril10dis matcria l the nalll c pilosiscapus. 

The geographie vilriabi li ty of scahrillodis seems to bc rclatively low comparcd to sahuleti; 
scabrinodis from Central Europe. Moscow, and Caucasus a re almost cqual in morphology 
and thc habitat selection is almost the same. However, attention should bc paid to cc rlain 
scabrirlodis populations from S Pra ncc (Alpes Maritimes) . the Pyrcllees. and N Spain. Herc. 
wc find sam pies which scem to approximale morphologically a little to aloba: they show 
subaverage Fl/ FR and PE HW anel largcr SP{I-I l and body sizc than thc scahrillodis popu
lation from outside thi s rcgion. Thcir scape shapc is in general much more similar to 
sC(1brillOdis than to aloba, but there is a trcnd visiblc to lose the sharp angle and to bc 
more "'angularly curved ". Thcse somcwhat intermcdiate populations and the Ilearly cqual 
males of scabrinodis and aJoha suggest bolh taxa to be conspccific. However. thcre a rc no 
samplcs with c1early transitional chameters among the 8 scabrinodis nest sam pies from thc 
critieal region, including the typc scries of reticlllata SANTSCHI : thcy are much Illore 
scabrinodis than aJoha. Furthcr, the 28 serics of aloba workcrs I havc examined show no 
e1ear trends towards scabrinodis and it secms to me thcre is a region of overlap of aloba's 
und scah/'illodis' distr ibutional ranges in tbe Pyrenecs and N Spain with no obviolls deS ll'uC
tion of morphological differenees. Thus. I think aJoba and scabrinodis to be parapatl'ic 
spccies mther tho3n dist inct subspecies and a ro3 sh synonymisation should bc avo idcd. 

Outside this pl'oblematic rcgion, the only spceics the scabrillodis worke r is ensily eonfll secl 
with is vOlldeli (see this species) and thc separntion from sah/l leU "nd specioidC!s is quickly 
possible by the seape characters a lonc. 

I have not seen the NYlANDER types. According to KUTTER (977) who knew the spccics' 
charaeters sufficiently, thc sexualcs wel'c typic"l scabrhlDdis whilc thc WOl'kCl'S belonged to 
sabuleti. Hel'c, a Icctotypc fixation in OIlC of thc sexuals is indicated to save a stable nomen· 
clature. 

ßio l ogy 

The nest populations of scohrillodis wcrc vcry weH studicd by ELMES alld WARDlAW 
(1982 a, b) in S England. Thcy reportcd for 7 differcnt grassland si tes a mean nest density of 
0.2 1 ncsts/ l 00 m' whereas the top density was 1.0 nesls .. 'm2 with 900 workers/m2 ilnd 4.G 
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quccns PCI' nest. My own data (SEIFERT 1986) a re very similar; I found for 15 test plots 
in the southcrn GOR a mcan nest density of 19.1 nests/l00 012 and a maximum density of 
109 nests /l 00 m2 which is probably the upper limi t of carrying capacity a habitat can hold 
spaciously. The Im'gcst nest cvcr found T cstimatcd to contain 2500 workers . Among 
8 widely di stributed Centl'a l Europcan MYl'lllica spccics, scabL'illodis occupies an intermediate 
pos ition in thc prcferl'cd habitat tcmpcraturcs; it is less thcrmophilie than rugulosa 01' 

sabt/leU, but more lhao rubra, m gillodis, and lobicoruis (for details see SEIFERT 1986). An 
outstanding ccological PI'OPCl'ty of scabl'inoclis is thc high tolerancc for soi l humidi ty; it 
Cilll dcvelop vcry dcnsc populations in fresh-dl'Y as weIl as in extrcmcly wet habitats but 
avo ids thc dryest parts of xcrothermous g rasslands. Thc latter must bc cmphasized for wc 
have Illany fa lsc I'epol'ts of scabrillodis' occurrence in very dry habitats which I'c fcr in reality 
to specioides 0 1' salmleti. I I'ecol'dcd thc highcst densities fol' the wCltcst, flouti ng Sphagnc
talia of peat bogs whcre the hca ting up by insolation is IJ. rge enough for scabcinodis 10 
competc out thc oligothermo-hygrophilic spccies l'lIgillOdis and rubra. The habitat selection 
in Caueasus is similar as in Europe. It is no woodland specics but may occur cven in centres 
of lal'gc fo rcsts if thcre arc slllaJl spots of ground with di rect exposure to sunlight. In 
meadows, scabrillodis fl'equently lives in c1 0sc ncighbourhoocl of Lashts llavlis nests which 
broods are exploited as constantly ava ilable protein source. Thc zoophagolls activ ity is large. 
Tl'ophobios is with aphids on roots 01' lower hel'bs was obscl'vcd. If a ttacked and seized by 
olhe r auts, as obscl'vcd i n cncountcl'S with Lasjus lIiger and Fomlica w!a, the scabrinodis 
worker fcigns dea th so t imt she will be l'cleascd after fcw scconds and escapes quickly. Once 
I'ccordcd as host of M icl'odol1. The first aIatcs wel'C obscl'ved in the nests in late July and 
4 f1igh ts wcrc rccol'c1cd from 24. viii to 16. ix. 

Di str ibution 

Thc southcrn bordcr of di stribution in thc Meditcl'raneilns is unknown to me and, becausc 
of possiblc misiclcntifications, I can not rcly on litel'atul'e recol'ds. In thc Balkans, it goes 
south to 41 ~ N at lcast and scellls to be, at thesc la titudes, an exc1usively mountain spccies, 
occl1 rl'ing betwcen 1400 .md 2000 111 . In Scandinavia it is widely distl'ibuted u p to 680 N. 

Myrmica aloba FOREL, 1909, Figs. 46- 49, 105, 123, 140 

MYl'wjca .'>ca/}l'illodis val'. aloba FOREL, 1909: workcl'; Ronda/Andalusia 
Myrmica l'o lamJi BONDROIT, 1918 
Myrmica albuferel1sis LOMNICKI, 1923 

Mo. t c I' i a 1 

A total of 28 se ries with 62 workers, 10 queens. and 7 males from entire Spain, SW France 
(2 series), Mallorca (4 seri es), and Formentcl'a (1 se ri cs). Among them 4 worker types of 
fOREL labeled as H Andalusia (Vogt), Typus" (2 wOl'kers) and "Ronda, Andalusia (Vogt). 
COtYPllS" (2 wOl'kers) from thc Geneva muscum. FUl'thel'lTIore 8 types of M. rolalldi BON
DROIT from thc Brussels museum , ... ith labels "Pyrcnccs Orienta les 1917, Typc" (2 workers); 
-Pozllcla!Espagnc, Type" (3 wOl'kcrs); "Cartagena, Type" (1 queen); "Madrid, Type 
(1 queen); HEspagne, Type" (1 queen). 

Dc s cription 

\V 0 I' k c r (Figs. 46-49): Scape very charactel'istic; in caudal view its base is normally 
evenly bent in an ideal CUI' VC (as in galliclIii) and a weak but clearly visible caudal carina 
as weil 0.5 a wcak cdge running J.long the outside of bend J.re presen t. fn few examples, thc 
caudal carina is not de tcctable. Scries from NE Spain or Mallorca have sometimes a more 
dcvelopcd caudal carina (about as strong CIS in avcrage W Emopean specioides) and the 
scapc basc is not idcally curved. with the suggestion of an ang le, but less angular than in 
specioides. Sculpture nOJ'mally strong and somewath similar Lo sltlcinodis. but on avcrage 
much less coarsc, on pctiolc and postpetiole in fcw sel'ies wcak. Frontal triangle norlTIally 
weakly demal'cated and cnlil'c ly longitudinally stl'iate. In few examples, the striac arc 
I'cstricted to caudal half of a bettel' demal'catcd fronta l tl'i anglc, but evcn this l'cduced 
sculprurc is stronger than in specioides. Longitudinal sculplul'e on c1ypeus coarser than in 
specioides. Spincs long ami acutc. Petiole in latera l vicw somewhat sim ilar to sabltJeli but 
less high and in dorsal view nal'l'ower. Large robust species. Da ta of 62 workers: 
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HL 1181.4 ± 72.8 (948- 1283), HL/HW 1.023 ± 0,0151 (0,990- 1.056), HWi FR 2.804 ± 0.116 
(2.550-3.07) FL/FR 1.197 ±0.0359 (1.107- 1.287), SL/HL 0.784 ± 0.0157 (0.758- 0.819) , PE/ HW 
0.262 ± 0,0132 (0.236-0.292), pp HW 0.390 ± 0.0167 (0.343-0.424), SP/HL 0.365 ± 0.0184 
(0,323-0.419), PEH/ HL 0.175 ± 0.0132 (0 = 42), PPHj HL 0.165 ± 0.0090 (0 = 44). 15 wor
kers from Mallorca 8nd Fonncntera do not diffcl' significantly from 47 contincntal workers 
cxccpt thcir larger body sizc (HL 1244.1 ± 28.8 aga inst 1161.4 ± 71.3). lower PE }fW (0.250 ± 
0.0097 against 0.266 ± 0.0117), aod lower PP/HW (0.376 ± 0.0180 again st' 0.394 ± 0.0139). 

Allomctry: 

HW = 0.7864 HL 1.0307 (r = 0,9761, " = 62) 

SP = 0.1596 HL 1.1167 (n = 0.8166, n = 62) 

Q u c c n : Similal' to worker. Data c f 10 queens: 

HL 1316.3 ± 33.1 (1276- 1387), HW 1329.3 ± 25.7 (1300- 1385), HL/ HW 0.990 ± 0.0085 (0.982 
bis 1.003), HW/FR 2.626 ± 0.083 (2.483-2.723), FL/FR 1.144 ± 0.0270 (1.099- 1.185), SL/HL 
0,745 ± 0.0168 (0.715-0.766), PE 'HW 0.296 ± 0.01 52 (0.270- 0.316) , PP.'HW 0.450 ± 0.0203 
(0.427-0.485), SP/HW 0.355 ± 0.0162 «0.329- 0.382), AW!HW 0.816 ± 0.0352 (0.i70-0.871 ), 
AL/HL 1,560 ± 0.0347 (1.524- 1.632), PEH 212.3 ± 16.5 (196-250), PPH 204.6 ± 14.5 (185-
226). 

Mal c (Figs. 105. 123. 140): Ncal'ly cqual to scabrillodis. Scapc vcry shol't and thick. a 
Iittle curvcd a t base. Pilosity on scapc, basal funiculus, fem ora. tibiac, (lnd tarsae very lang 
und subcrcct to creet. Thc longest hairs on hind metatarsus (except thc most apica l hain;) 
are between 200 and 250 ~lJll long. Cenae and occipital comers with long hail's. Petiole ami 
postpetiole less wide than in scabriuoelis. Petiole in latera l view wi th stra ight fronta l profile 
and a moderately l'ounded dorsocaudal profile. Data of 7 males : 

HL 921.4 ± 24.3 (892-953), HW 1012.0 ± 28.4 (965-1043) , AL 1939.7 ± 85.1 (1838-208·1), 
IF2 1.663 ± 0.086 (1.56-1.81), SL/HL 0.385 ± 0.0181 (0.364-0.411) , SL/SW 2.604 ± 0.222 
(2.37-2.91), PE! HL 0.378 ±0.0258 (0.355- 0.428), PP/ HL 0.520 ± 0.0247 (0.488-0,561), F2H 
173.7 ± 28.9 (150- 234) , F21 50.0 ±9.5 (133- 163), F3102.1 ± 7.8 (91-1l<1) . 

Commcnt s 

All the 8 types of BONDROIT's M. rolalleli I have cxamined a re cJcarl y M. aloba. This 
proves true also fol' those two type wOl'kers labelIed HPyrenees Orientales, 191r for which 
ESPADALER (pers. comm.) nssumcd they should be "the vCI'Y and unique types of M . 
rolandi" bccause they should have head indices diffel'ing from aloba types. The l11ean values 
of 4 aloba types, these 2 ro/(mdi types, and all 5 rolalUli worke l" types are as follows: HWjFR 
2.737,2.724,2.766; FLi FR 1.213, 1.199, 1.196; HLiHW 1.024, 1.038, 1.033 ; SL ' HL 0,77 1, 0.776, 
0.784; SP/HL 0.364. 0.363, 0.357. These valucs are very similar and each of thcse 15 mcans 
differ s less than oll e standard deviation from thc mean of thc total aloba material (sec 
dcscription). Furthermore all rolalUli types have thc diag nostic alobo scape and are al so 
in additional characters normal aloba. Thus, r C<ln not sec a single suggesti on Cor scpamtc 
spccics idcntity of ro lamli. 

On the Balearic Islcs. wc have apparently only one M ynl1ica spcc ics, dcscribed from 
Mallorca as M. albuferellsis by LOMNICKJ in 1923. I can st,Jte that thc Myrmica sam pies 
from Mallorca and Fonnentera I have examined a re a lmost equal to aloba from the Iberi an 
mainland in the diagnostic morphometric and structUloal characters as scape base and head 
sculpture. Myrmica from Mallorca have a more angularly curved SCilpe base with a Illore 
developed caudal carina, but exactly such examples as weIl as diffe rent degrees of in te \"
mediates are found on the continent too. Comparcd to thc intraspecific va riability we usually 
Imve in Myrmica specics. the only dem' differences of albltfel'ell sis from the mainland popu
lations (Iargcr size und narrower waist) are insufficient arguments to justi fy it as own 
morphospecies. 

Biology an d distribution 
Thc spccies is repol'ted by several authors as typical an t of salt mal'shes with high water 

table a long the whole Spanish Mediterranean Sea coast as well as on the islands Mallorca , 
Menorca. Ibiza and Formentera. The records from Banyuls. St. Laurent du Val'. and the 
Carmarque suggest that aloba can be expected for cOl'l'esponding habitats a lol1 g the coast 
of thc Golfe du Lion. According to my si tc rccords. M. aloba is obviously widcly di stributcd 
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thl'oughout the Ibel'ian inland betwecn sea level il nd 1400 111 and TINAUT ilnd ESPADALEH 
(19S7) write the spccies is "widely distributed in zones with a certa in deg ree of humidity.~ 

The upper limit of all itudinal distribution in Spai n is unknown to me. Alates are found in 
vi ii/ ix. 

Myrmica sabulc ti MEINERT, 1861, Figs. S9. 90, 93-96, 120.137. 153. 173. 184 

Myrmica sabuleli MEINERT. 1861; worker. male; Buurkra t ved Norse·Vosborg (Oanmark) 
Myrlllica scabrillodis NY'LAN OER. sensu BONOROIT 1920 
Myrwica scabrillodis 5Sp. lOlWC FINZI. 1926 
Myrlllica sabulcti var. sphwsior SANTSCI-II. 1931 

M a t er ial 

Altogethcr scvcral hundrcd workcrs. 50 quccns, and 50 males from Norway (1 10ealilY,' 
1 scries). Finland (1/ 1). Seotland (3/3). England Hnd Wales ·(2, 2). GOR (24,'30). Czechoslovakia 
(1 / 1) Hungary (2/2). Switzcrland (5/ 7). S France (4 /5). thc pyrenees (2 '2, among them a 
worker type of spinosior SANTSCHI. labc llcd HPy ren. occ .. Inm. 25.-26. 3. 1926. Lindberg, 
type", storcd in NHMB), North and Central Spain (10/ 12), S Bulgaria (4/7), Elba (1 / 1) , 
Corsica (1/ 1) , N Ita ly (1/ 1), Greece (2/2), Anatolia (1'1), Yllgoslavia (1/ 1), .nd S. RlIss ia (1/1) . 

Oiagnostic characters 

Wo r k e r (Figs. 89, 90. 93- 96, 173): Scape base rectangula rly angled and with a cauda l 
car ina 01' lobe of extremely var iable s ize but invariable spatial position. The plane bordcrcd 
by thc more 0 1' less diagonal dorsal carina and by thc caudal carina slopes caudad at on ly 
19'"' ± 6.80 (n = 25) which is a very dea l' difference to scabrinodis throughout both specics ' 
sympatric range. In the W Mediterranean populat ion wc have frcquen tl y the lobe reduced 
to a caudal ca ri na in s ize cOlllparable to that o f Central Europcan spccioides. but outside 
this reg ion. from Finland to Bulgaria. this carina Illay exp:and. in many local populations. 
in to an extremely large. semicircula r lobe as descr ibed for the var. }olloe FINZI (comparc 
Figs. 89. 90. 93-96). Petiole relatively massive a nd wide and. in con tl'a st to scabrizlOdis, 
with a more rounded dorsa l dome and no truncate node. Spines on average longer than in 
all other species dea lt with here. Sculpture relalively coa rse. Mcmbers of the W Mediterra· 
nca n population (Spain. Pyrences, Corsica. Elbn. N Italy) havc significantly smallcr FL/ FR. 
HW/ FR. and SP/HL and significantly larger SL/ HL than populations from other territories 
a nd could be confuscd. at first glancc. with specioides (sec there). The following table g ives 
thc data of 47 W Meditcn-ancan and of 98 workcrs from outside this reg ion. 

W Mediterraneans Whole territory except Signi· 
(n = 47) \V Mediterraneans (n = 98) ficancy 
Illean SO (range) mean SO (range) level 

HL 1204.4 57.8 (1018-1322) 1187.4 72.5 (1001- 1330) n. s. 
l-IL/ HW 1.029 0.0167 (0.991- 1.062) 1.026 0.0194 (0.975-1.061) n. s. 
l-IWjFR 3.020 0.142 (2.795- 3.343) 3.275 0.165 (2.968-3.674) 0.0001 
FLjFR 1.353 0.0742 (1.234-1.532) 1.545 0.0957 (1.366-1.826) 0.0001 
SL/HL 0.810 0.0218 (0.77i-0.847) 0.787 0.0177 (0.743-0.827) 0.0001 
PE/ HW 0.279 0.0139 (0.254-0.322) 0.285 0.0140 (0.256-0.333) 0.0 1 
PP,'HW 0.401 0.0148 (0.350-0.428) 0.407 0.0157 (0.381 -0.468) 0.02 
SP/HL 0.376 0.0228 (0.329-0.429) 0.396 0.024 1 (0.340- 0.457) 0.0001 
PEH/HL 0.174 0.0097 (n = 34) 0. 185 0.0136 (n = 34) 0.001 
PPHjHL 0. 166 0.0133 (n = 34) 0.171 0.0120 (n = 34) n. s. 

Allometry: 

HW = 0.89995 HL 1.01113 (n = 145, r = 0.9545) 

SP = 0.43064 HL 0.9853 (n = 145. r = 0.6517) 

Q u e c n (Fig. 184) : Similar to worker. Data of 33 queens from thc wholc territory cxccpl 
the \V Meditcrraneans and of 3 quee ns from Spain are listed up in the following table. 
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Spain Whole territory except W Mediterraneans 
(n = 3) (n = 33) 

mean SD (range) 

HL 1325, 1365, 1414 1313.1 33.8 (1236-1384) 
HW 1377. 1389, 1402 1334.2 31.6 (1276-1403) 
I-lL/HW 0.963, 0.983, 1.009 0.984 0.0150 (0.947-1.020) 
HW/ FR 2.883, 2.922. 3.014 3.211 0.156 (2.954-3.67) 
FL!FR 1.237, 1.240, 1.307 1.434 0.0712 (1.320-1.600) 
PE!HW 0.306. 0.313. 0.318 0.306 0.0123 (0.282-0.332) 
PP!HW 0.460, 0.465, 0.468 0.457 0.0181 (0.427-0.500) 
SP/HW 0.319, 0.332. 0.359 0.356 0.0213 (0.306-0.391) 
SL/HL 0.762, 0.780, 0.793 0.757 0.0171 (0.723-0.792) 
PPH 214, 228. 244 203.4 16.1 (n = 31. 166-242) 

:M ale (Figs. 120, 137, 153); Scapc in dorsa l vicw with unequal diameter, a convcx fron 
tal profile Hne, and a nearly straight caudal profile line. Scape base in (Ulterior view i.I 

little angled at 30-45° . Charactcristic scape ratio (SL/HL 0.596) is not approached by other 
specics exccpt valldeli and lIirsula. Occipita l head roundings bchind the eyes with no 01' 
vcry short subäeeumbcnt hairs which are never longer than 75 J.ll11. Pilosity on hind meta· 
tarsus varying from subdccumbcnt to subcrect and Ion ger than in most other specics, but on 
average shortcr than in scabrinodis. Petiole and postpetiolc in lateral vie\\' relatively ShOl'l 

and high. massive. Large body size. Oata of 30 Ill<:lles; 

HL 945.7 ± 35.1 (877-991). AL 1951.7 ± 103.6 (1744-2103). SL/HL 0.596 ± 0.0360 (0.494-
0.674), SL/SW 3.816 ± 0.359 (3.24-4.63), F2 151.0 ± 11.65 (133-170). IF2 1.762 ± 0.123 (1.51 -
2.02), F2H 103.5 ± 9.85 (85- -117), MEH 193.3 ± 16.7 (164-228), PPH 165.0 ± 38.2 (64-220). 

Comments 

Therc is no deal' indication for thc variety louae to be a valid taxon. Wc find such 
specimcns with extremcly large and massive scape lobes und correspondingly large FL/ FR 
From S Finland to S Bulgaria (here sampIes with FL/FR up to 1.826 !). but Wc observe all 
kinds of intermediates to average sampies and the males as weil as the habitat selection 
seem to be equal. On thc other hand. the opposite extreme with reduced seape lobe whieh 
is typical for the \V Mediterraneans is connectcd with the average through el10ugh transi · 
tions and is probably no distinct species. However. this W Mediterranean population is 
signifieantly different in a number of characters and could be regarded as subspecies (sec 
abovc). 

Bi~logyand distribution 

Among the Ccntral European Myrmica. it is a rather xerotherrnophilic spccies that \viU 
select on average dryer and warmer habitats than scabritlodis (sec SEIFERT 1986). In 
Central Europe. sabtdeli is found on aB types of semidry grass lands and at sunny mal'gins 
of woodland, rather independent from the geological outcrop. However, I observed rarely 
a dellse population in sandy xerothermous grasslands where it seems to be competed out 
cspecially by specioides and sc!Jendü. In contrast. dense populations, up to 39 nests/ l00 m2, 

are locally found on semidry" grasslands on limestone, with a top density of 18 nests on a 
small habitat spot of 11.5 m2 (= 1.56 nests/m2) in a special situation. The most extreme 
parts of xerothcrmous grasslands are almost avoided and, on the other hand. I nevcr found 
sabuleti in very wet habitats as bogs 01' fens. In geographie regions with warm macroclimatc, 
e. g. S Bulgaria, it can develop dense populations in very shaddy woodland habitats. In thc 
GDR, I recorded, for 37 tests plots with sabuleli. a 'mean density of 14.4 nests/100 m2 and 
ELMES and WARDLA \V (1982 a, b) found a mean density of 20 nestsf100 m2 on grassland 
sitcs in S England, with a top density of 1.0 nests/m2 for a small patch. Nest density as well 
as colony size vary considerably depending on habitat quality. A rough count of the lat'gest 
nest I found resulted in an approximate number of 2100 workers and 9 dcalate quecns and 
ELMES and WAROLAW (1982 b) found a mean of 700 workers and 2.2 queens in an cxten· 
sive study. 

Alates werc found in the nests in 8.vii-14.ix. Although thc main extranidal activity is 
rcstricted to ground surfacc and moss or litter layel's, M. sabuleti also fOloages in tbe field 
laycr to visit floral and extrafloral nectaries. but to a lessel' cxtent than M. scllellc1d 01' rubra. 
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HOJlcydew producers are visitcd in the fjeld and lowcr bush laycrs. somctimcs wilh dozcns 
o f workers tcnding an aphid colony. M. sabulcli sec llls to bc not aggressive and tends to 
ilvoid fightings with other species. If attacked by Fomlica fusca in an artifically provoked 
b.1ttle. it will dcfelld by stinging and biting for 5-20 scconds but then behave motionless 
alld is relcased without injllry. After poison attack by TapirlOll/a erralicu111, M. sabuleti was 
disabled for a short time only and recovered very weIl. Intril spec ific fightings were observed 
under extreme conditions (1.55 nests.'m2 and heavy di sturba nce by turning of nest stones). 

Distribution: In Fennoskandia nOl"th to 62:> N. in Spain south to 39° N at least, alld in 
S ßulgaria up to 1600 lll; Portugal to Urats, Anatolia. I have not seen material from Sic ilia 
alld W Siberia where sabuleti is sa id to be distributed according to other authors. 

Myrm ica va ndc li DONDROIT. 1919, Figs. 114. 132, 147. 156-158.164, 166 

M y nnica val/deli BONDROIT, 1919; queen. male; Pontarlicr (Frcllch Jura) 

Material 

A total of 17 series. m<linly nest sampies, with 25 males. 35 queens, and 70 workers. 
Origin: Federsee/Baden-Würtemberg. leg. MÜNCH 1981 (1 series); Lcs Granges. Pont<lrlier/ 
French J ura (the type scries of BON DROIT with 2 males and 5 queens): Massignieü-de-Rives, 
Rhone Valley. Savoie. leg. ELMES 1982 (1 series); Ambcrt, Optm. Puy-dc-Dome, leg. ELMES 
1984 (1 scrics); Creux du Van, Nc uchate ljSwitzerJand. leg. KUTTER 1935; Davos, Switzerland. 
leg. WOLF 1939 (1 series); Freiburg. Switzcrland, leg. WOLF 1939 (2 series): Soumarsky 
Most. S Bohemia. leg. \VERNER 1982 (2 serics); Kvilda. S. Bohemi'l. leg. \VERNER 1977 
(I series); Horazdovice, \V Bohemia. leg. WERNER 1981 (1 serics); Deneckenstein, Han: 
Mountains, GOR, leg. KÖLLER 1953 (1 series); B<ld Bl'umbach, \V Erzgebirge. GOR, leg. 
SEIFERT 1986/ 1987 (3 se ries). 

D esc ripti oll 

\V 0 r k e r (Figs. 156- 158. 164. 166); Somctimes d iff icult to separate from scabrillodis, 
but in vmuleli the mtios FL/ FR, H\Vi FR. HL/HW. SL/ HL, PEjH \V. PP/ H\v are significantly 
lower (p < 0.0001) whi le PEH. PPH as weil as thc hairs on gaster tergitcs are much longe I' 
(p < 0.0001). Scape base similar to those scabrillodis scapcs which have a relativcly narrow 
plane between dorsal and cauda! carinae; semicircular extensions as frequently seen in 
scabrillodis. I have never observed in ualldeli. Dorsal profile of scape in calldal view 
frequently curved. in scabrizlOdis more straight; the whole vandelj scape appears thickcr. 
The sculpture differences betwcen val/deli and scabrizlOdis are on average d car, but not 
always reliablc because we have sOllletimcs scabl"inodis workers with reduced scu lpture. 
Pronotmll in vandeli with fine, rather regular, longitudinal sculptllfe. without cross-linkings 
or reticular structures (in scabrillodis coarser. more irregular, and with cross-linkings). 
A transverse line across . m<lximum pronotal width crosses in valUJeli 17 ± 2.3 (n = 19. 
14- 22) rugac of 12-14 ~Lm height and in scabritlodis 12 ± 1.2 (n = 32, 9-14) rugae of 
16-25 )llll height. Median parts of postpetiolar !lode in vQI/{!eli frequently (but not a lways !) 
without sculpture and shining; if sculpture prescnt then fin e. Petiolar node normally with 
fill~r. circularly oriented rugae (in scabrillodis Oll <lve rage much coarser, more longihldinal 
rllgae, oltcn with cross-linkings). Spines alld lateral aspect of pctiolc and postpe tiole as in 
scabtillOdis. Posterior part of dYPclIs shining. Dala of 43 workers: 

HL 1128.5 ± 50.2 (1026- 1203), HL/HW 1.010 ± 0.0149 (0.982- 1.042), SL,'HL 0.748 ± 0.0175 
(0.699-0.785), HW/ FR 2.799 ± 0.0913 (2.53-2.99), FLj FR 1.273 ± 0.0309 (1.195- 1.345), PE! 
HIV 0.266 ± 0.0106 (0.248-0.294), PP/HIV 0.390 ± 0.0155 (0.355-0.419), PEH 222.0 ± 12.~ 
(195-246), PPH 209.6 ± 11.7 (184-232), PEH/HL 0. 197 ± 0.0106, PPH iHL 0.186 ± 0,0108, 
SP/ HL 0.362 ± 0.0258 (0.308-0.403). 

Allometry: 
HW = 1.0791 5 HL 0.98775 

SP = 0.03243 HL 1.34207 
(I' = 0.9492. 11 = 43) 

(r = 0.6986. n = 43) 

Q u e e n Very different from scabrillodis; thc!"e is no overlap in <lbsolutc data of HW 
(valldcli ~ 1343. sC(lbcillodis ~ 1286) and pp (v(lIIdeli ~ 639, scabL"iliodis ~ 625). and a l
most no ovcrlap in PEH and PHH data. Highly significant (p < 0.0001) are further thc 
smalt e!" FL/ FR. HW/ FR, HL/HW. SL/ HL. alld the larger PP/HW of va1lCleli. Scapc similar to 
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worker. Longitudinal rugosity on mesonolum lllueh rincr lhan in scabrillodis; at least <:1 

small median spot at antcrior border of mcsollotltlll is comp]elely WitllOut rugosity and 
shining. but such smooth and shining surfaces may covcr. in the opposite extreme. most of 
mcsonotal surface, conrining dear rugosity to a small area at postcrior bordcr. Petiolar and 
postpetiolal' sculpture similar to worker. As in workcr, the long Imirs on waist and gastcr 
are characteristic. One of thc largcst Europcan MYl'lllica qucens and not to confuse. Data of 
28 queens: 

HL 1350.3 ± 37.7 (1245-1412). HW 1413.5 ± 36.6 (1343-1485). J-lLj HIV 0.955 ± 0.0107 
(0.927-0.981). HW/ FR 2.760 ± 0.0648 (2.61 -2.89). FLj FR 1.215 ± 0.0258 (1.166-1.253). SLjHL 
0.703 ± 0.165 (0.674-0.737). SPj HIV 0.336 ± 0.0240 (0.285- 0.393), PEjJ-l1V 0.312 ± 0.0150 
(0.286-0.339), PP/ J-lW 0.492 ± 0.0154 (0,457-0.516). AIV/ HIV 0.797 ± 0.0196 (0.773-0.842). 
AL/J-lL 1.553 ± 0.0206 (1.498-1.602). PEJ-l 256.6 ± 15.9 (226-278), PPH 248.0 ± 14.0 (209-
268). 

Ma l c (Figs. 114, 132, 147): Only to confusc with birst/lcl. Scapc in dorsal view with 
morc 01' lcss straight si des and almost equal width from büse to apcx; scape basc in antel'iol' 
view slightly curved 01' a little anglcd at 25- 35°. Clml'üctcl'istic scapc ralios (SL! HL 0.622 
and SL/SW 4.54) are not approaehcd by othel' specics except sabuleli and birsllla. In dorsal 
view, numcrous and very long, subdecumbcnt hairs protl'ude over thc occipital head roun· 
dings behind eyes; the longest of these hairs measure 120-190 ~lm (in sabltleli. there are in 
this position 110 01' very few, short. deeumbcnt hairs which are always shorter than 751.ull). 
Pilosity of hind tibiae and metatarsae variable; somctimes a !iule longer and sometimes a 
little shorter than in Fig. 147. Data of 19 males: 

HL 896.2 ± 26.4 (833-942). AL 1831.6 ± 64.5 (1724-1926), SLi J-lL 0.622 ± 0.0384 (0.534-
0.677), SL/SW 4.528 ± 0.326 (3.83-5.15), F2 145.4 ± 10.2 (119-157), IF2 1.783 ± 0.112 (1.51-
1.96), F2J-l112.2 ± 11.8 (89-133), PE!J-lL 0.380 ± 0.0258 (0.338- 0.439), PP/J-lW 0.533 ± 0.0427 
(0.477-0.646). 

Comments 
Single, isolated valldeli workers are sometimes hardly to distinquish from scabrizlodis, 

but nest sam pIes of 5 workers <md combined considel'ation of the discriminating characters 
given in description are sufficicnt for a deal' separation. 

Biology and di s tribution 
All the 8 habitat l'ecol'ds I havc indicatc a rather special habitat selcctioll and suggest 

to a narrow niehe width; M. vandeli is characteristic for particulal' types of sunny boggy 
land with low vegetation and a high cover percentagc of mosses in the colline. submontane, 
and montane a ltitudinal belts in Central Europe and along thc Alps. These sites are peat 
bogs as well as fens, with a tcndency to prcfer the latter. The a ltitudes of 12 sitcs range 
from 230 to 1650 m, with 10 sites at 400-1000 m. There is no dear lowland l'ccord and thc 
nothe1'l1most site so far known is situated at 51° 40' N. 10° 43' E. and 530 m. 

M. valldeli fl'equently coexists with scabriuodis. having a large habitat overlap with this 
species. Accol'ding Lo Petl' WERNER (pers. commun.) and own observations, the nests are 
pl'cfel'cntially construcled in moss pads of Splzaguunl and Polytric1w1l1, but tbe se ries of 
KUTTER was taken from under a stone. The largest nest I found near Bad Brambach (620 m) 
contained about 1500 workcrs, 65 males. and 40 aJate gyncs. was constructcd in a big Poly
lriclllllll mound, and had a south·sloped "sun collcctot·" of moss partic1cs cutted up by the 
ants. 'fhe valldeli workel's werc not aggressive to the inv'cstigator who dismcmbcred theil' 
nests and they rall acl'OSS the ' human skin without stinging whel'eas the handling of neigh· 
boul'ed scabrillodis nests was a much more unplcasant occupation under equal conditions 
(+ 23° C. air humidity ncar saturation point). 

'fhe density of ualldeli on olle fen Hear Bad Bl'ambach was 2.7 nests/ l00 m2, accompanicd 
by scabrinodis (25.5 nests/l00 m2) ; Formica lemaui (10.7). M. rubra (9.4), M . rugillOdis (5.4). 
Leplolllora.x aceruormn (1.3). Alates werc faund in the nests from 3. viii to 15. ix. 
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Myrmica schcncki EMERY, 1894, Figs. 87, 88, 119. 136. 152 
Myrmica Tllbrll scabriJloclis var. scltenchi EMERY, 1894; worker, male; Maine and New 

Jersey/USA. Europc 

M~ter i al 

The investigaled material of sevcl'nl hundred workers, 30 queens, and 30 malcs is from 
a total of 41 localit'ies and divides up to the countries: GOR (20 loealities), Czedloslovakia 
(9), Switzerland (4), Caucaslls (3), Oanmark (2), Norway (1), France (1), Bulgaria (1). 

Diagnostic characters 
Wo r k e r (Figs. 87, 88): Scape shal'ply angled at base, with a bl'oad upright flange at the 

bcnd. Frons very nal'I'OW, less than 1/4 HW. Mesopl'opodeal furrow shallow 01' almost im
perceptible. Spines long. Pctiolc relatively lower lhan in lobicowis and somcwhat cubical 
in profile, with nearly stl'.Jight 01' weakly eoncave anteriol' face which meets the dorsal 
sUl'face at a blunt angle. Petiole in dorsal aspeet re latively narrower and Ion ger than in 
Iobicorllis and with convex sides. Height of concavity below the spines in lateral view larger 
than hcight of lateral propodcal lobe. Head broad and rounded. Sculpture Jcss coarse and 
more longitudinal compared to lobicomis. Data of 46 workcrs: 

HL 1192.6 ± 55.9 (1072-1287). HW 1187.8 ± 62.2 (1053-1295). HL/ HW 1.004 ± 0.0180 
(0.968-1.037). HWjFR 4.626 ± 0.213 (4.20-5.16). FL!FR 1.634 ± 0.0796 (1.454-1.816). SP/ HL 
0.323 ± 0.0235 (0.284-0.377). PA 102.4° ± 5.94° (91 ° -112° ). SL/HL 0.777 ± 0.0158 (0.742-
0.813). PE/HW 0.257 ± 0.0117 (11 = 42. 0.232-0.286). PP/HW 0.404 ± 0.0148 (42. 0.353-0.433). 
PEH/ HL 0.199 ± 0.01 15 (42. 0.183-0.231). PPH/ HL 0.189 ± 0.0103 (45.0.168-0.212). 

Allometry: 
HW = 0.6803 HL 1.05378 (r = 0.9417. n = 46) 

SP = 0.001761 HL 1.73565 (I' = 0.7906. 11 = 46) 

Q u e e n : Similar to worker. Oata of 23 queens : 
HL 1294.5 ± 30.7 (1242-1354). HIV 1353.2 ± 32.1 (1295-1439). HL/ HIV 0.957 ± 0.0150 

(0:915-0.981). HIV/FR 4.691 ± 0.194 (4.34-5.29). FL/FR 1.572 ± 0.0617 (1.441-1.707). SP/ HIV 
0.274 ± 0.0171 (0.246-0.311). SL/HL 0.747 ± 0.0153 (0.722-0.777). PA 97.83° ± 6.79° (11 = 18. 
88° _ 117° ). PE!HIV 0.277 ± Om08 (11 = 22. 0.255- 0.292). PP/ HIV 0.445 ± 0.0190 (11 = 20. 
0.409-0.476). PEH 243.8 ± 17.4 (11 = 22. 201-279). PPH 247.2 ± 21.8 (11 = 22. 211-312). 
AL/ HL 1.569 ± 0.0225 (11 = 22. 1.53.6-1.604). AW/ HW 0.773 ± 0.0223 (11 = 22. 0.744-0.828) . 

Ma l e (Figs. 119, 136, 152): Scape short .lnd, in contrast to similar specics, c1early angled 
at base which is best visible in frontodol'sal view. Second funiculus segment elongated. 
Petiolc rather long alld low, in lateral aspect with a roundcd and nevcr angular dorsal 
profile. Appcndage hairs short. Anterior half of frontal pctiolar face with dense, ereet 
pubescence. 

HL 887.5 ± 37.0 (11 = 19. 804-947). AL 1964.9 ± 72.6 (11 = 20. 1815-2088). F2 168.8 ± 
8.40 (11 = 20. 153-185). IF2 2.346 ± 0.134 (11 = 20. 2.14-2.59). F2H 94.3 ± 6.95 (n = 15. 
81-104). SL/ HL 0.409 ± 0.0309 (11 = 19. 0.430-0.531). SL/SIV 3.692 ± 0.253 (11 = 20. 3.39-
4.12). SL/ F2 2.468 ± 0.165 (11 = 20. 2.23- 2.71). PE/HL 0.340 ± 0.0168 (11 = 14. 0.309-0.365). 
PP/HL 0.515 ± 0.0222 (11 = 14. 0.480-0.567). MEH 114.5 ± 9.9 (11 = 15. 104-137). 

Comments 
I have not secn any type of EMERY and it rcmains abscure whether thc ants he dcscribed 

in 1894 from thc United Stalcs wcre conspecific with thc EUl"opean ants he simultaneously 
mentioncd in his original description. Pl'ovidcd wc should havc two diffcrent specics in 
N America and Europe and types should cxist from N American material only, the name for 
our wcll-characterizcd W Palaearctic ant which has been dcsignated up to the present as 
sc1,ellchi would change. M. scltellchi is vcry constant in morphology throughout thc studied 
geographical range which enabJes to separate it from thc highly variable lobicowis that 
may approach in several characters to scllel1cJd, hut never in thc combination of a1l charae
ters. 

ßiology 
According to ELM ES and AB BOTT (1981), thc worket" population of sd/Cnd~i nests wi11 
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not exceed 1000. with an arithmetic mean of 354. alld ther~ may. be up to 5 fert ili sed queens. 
with an arithmctic Illean of 0.97. Freshly fertilized young queens may bc acccptcd by matu rC 
qucen-right colonics. I found the low mean nest dcnsity of 3.35 nests/ l00 m2 and an abso
lute maximum of 13.0 nests.'100 m2 on 25 test plots in the GOR which shows thc rathcl' wide 
spacing of nests. To a large l' extent than most of the other specics. M. scllenc1n' exploits the 
ncctaries of field layer blossoms as Euphorbia cyparissias. Polelltilla vewa group. Hieracill111 
pi/oselIa, and Hypochoeris rad icata. The predatory activity is conspicous and prey items 
up to 90 mg were moved by single workers. Although not notably aggressive, it may sting 
the human skin painfully and it is probably very fit in fighting s with other ant species. In 
one ca se. I found about 50 0

0 of dry wcight of all prey items to consist of alien ants, mainly 
Lasills and Formica specics, among them Formica pratcllsis. l"l. sc/Jellc1d was seen to exploit 
the same blossom simul taneously with Lnsius aliellus without ~my interference. The nests 
have often 1-4 entrances with a sIllall funncl- or chilllney-like vc rt ical extension. made of 
fine plant material and hav ing an inner diame ter of 3-5 mm. Such constl' uctions I have not 
seen in a 11 localities. but they a re typical fol' sandy grasslands without sUl'face stones and 
high percentage of moss layer. As in many other JHyrmica species. dealate queens are 
freq llen tly observed to move on ground throughout the whole season prior the swarming 
time. According to SK0TT (COLLlNGWOOD 1979, in lit,) sc!lellc!ü has no winte r brood and 
mainly noctml1al activity. Alates were found in the nests 29. vii-25. viii. Among the Central 
European Myrmica species, ist is one of the most thermophilie species (SEIFERT 1986) . but 
its habitat temperature tolerance is considerable. AI. schenc1~i is fOllnd on a ll k inds of xero
therillous grasslands. open heath. and xel'Othcrmolls border lines of woodland or along 
ways, but I found single nests in more mesophilic habitat spots with ll1uch shade. It is no 
stenopotent species, probably prescnt in all non-urban localities in Central Europe which 
are suffi cient ly xerothermous. However, scllelld~i does not tolerate the effccts caused by 
st rong eutrophicat ion of soil and it is rarely round in cities. 

Di str ibuti o n 
Pl'obably di st l'i buted througholLt the Palaearcti cs. In Europe found in the SOlllh of Bl'itish 

Isles. in Norway up to 600 N. in Finland up to 62" N. and in the Balkans 01' Caucasus it 
gees SOUtll to 41" N or far ther. In the Alps, it is reported to elevate to the subalpine zone 
(2300 m). 

Myrmica deplal1ata RUZSKY, 1905, Figs. 83-86. 118. 135. 151 

Myrl1licn lobicomis val'. dep lanata RU ZS KY, 1905 ; worker ; C;mcasus, Krim, steppe near 
O" enburg 

Myrlllica mOrlw;ca SOUDEK, 1922 
M y rl1lica lobicortlis val'. plana KARAWA] EW, 1926 b 

M ater i a l 

Altogether 22 workers, 3 queens. and 6 males. 3 nest se ries with 16 workers. 1 queen, 
and 4 males from thc Prokop Valley ncal' Praglle, leg. TKALCU 1958, WERNER 1980. and 
SEIFERT 1983. 1 queen from Ourbach near thc Neusiedlersce /Austria. leg. ASSING 1985. 
3 workers, 1 quee n. and 1 male from Kopet Dagh, leg. ARNOLOI 1935. 3 workers ,md 1 male 
from near thc village Bl1l':m at the lower cOlll' se of the river CO;'nyj Irtys / E Kazakhstan, leg. 
REZNIKQVA 1976. 

Di agnos ti c char a cters 

W 0 r k e r (Figs. 83-86): Big species. Scape long and almost rcctanglllarly bent and with 
a smalI . dorsad directed tooth-like process at base whieh is absent in thc examples from 
the Kopet Dagh. Frontomedial margin of clypeus with elear indention. Mesopropodeal im
pression lacking or a lmost imperceptible. Spines much shorter than in similar species and 
projecting dorsad at 45° . Petiolc rather low and somewhat clongated. with anterior cylin
drica l part a little longer lhan in many other species; in lateral aspeet with a clearly coneavc 
frontal profile . .:l convex dOl'socaudal surface, and no angula r structures. Heild broad. Sculp
ture on a litrunk and waist more longitudinal lhan in lobicowis. without anastomosae. 
Dorsum of postpetiole wit-h reduccd sculpture. Nodes of petiole and postpetiole with 10ng 
ha irs. Data of 22 workers: 
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HL 1297.8 ± 54.9 (1150-1389). HIV 1307.6 ± 58.2 (1169-1429). HL/HIV 0.992 ± 0.0198 
(0.951-1.045). HIV/FR 3.533 ± 0.130 (3.30-3.78). FL/FR 1,414 ± 0.0320 (1.340-1.466). SL/HL 
0.818 ± 0.01 29 (0.789-0.841). PE/ HIV 0.264 ± 0.0151 (0.239-0.291). PP/HIV 0.406 ± 0.0198 
(0.375-0.447). SP/ HL 0.239 ± 0.0160 (0.214- 0.264). PEH/HL 0.197 ± 0.0065 (11 = 14. 0.183-
0.209). PPH/ HL 0.177 ± 0.0080 (14. 0.166-0.192). PEH 255.9 ±12.0 (236-273. 14). PPH 
228.6 ± 12.1 (216-257. 14). 

Allornctry: 

HW = 1.4659 HL 0.94768 (r = 0.9062. 11 = 22) 

SP = 0.2026 HL 1.02302 (I' = 0.5451. n = 22) 

Q u c c n : Similar to worker. Thc Kopet Oa9h queen has a reduccd dorsa l tooth at scapc 
base as thc workers and thc Prag uc queen has no s tanding hairs on dorsum cf waist and 
gasler. Such a bnormal lack cf pilosily was atrendy statcd by RUZSKY (1905) for thc workel'. 
Oata cf 3 queens (Durbach. Praguc. Kopet Dagh) : 

HL 1429. 1454.1416; HIV 1478. 1548. 1441; HIV/ FR 3.340. 3.330. 3.291; FL/FR 1.264. 1.312. 
1.339; HL/HW 0.967. 0.939. 0.983; PE/ HIV 0.267. 0.280. 0.268, PP/ HW 0,439. 0,440. 0.441; 
SL/HL 0.765. 0.757. 0.785; SP/ HIV 0.211 . 0.214. 0.239; AW/HW 0.784. 0.785. 0.818; AL/HL 
1.613. 1.665.1.646; AL/AW 1.989. 1.993. 1.978; PEH 265. -. 291; PPH 241. -. 249. 

M <1 1 c (Figs. 118. 135. 151): Scapc vcry short .. nd ncarly straight. Second' funiculus 
segment clongatcd. Ratio SL/ F2 lower than in 'a ll other spccics dea lt \vith here. Petiole and 
postpctiolc tower and more clongatcd than in ether specics 'and with very long standing 
hai!'s. Pctiole in dorsal view nearly twice as long os wide. in lateral view with fronta l an~ 
dorsal profiles meeting at a very blunt angle. Antcrior ha1f of frontal petiolar face with 
densc ercct pubcscence. Data of 6 males: 

HL 854 ± 49.7 (792-941). AL 1916.7 ± 202.8 (1704-2293). F2 151.2 ± 13.4 (132- 171). I F2 
2.250 ± 0.198 (1.89- 2.44). F2H 86.5 ± 27.7 (66-136). SL/HL 0.330 ± 0.0124 (0.316-0.351). 
SL/SW 2.798 ± 0 .091 (2.74-2.97). SL/F2 1.873 ± 0.148 (1.GI!-2.13). PE/HL 0.321 ± 0.0147 
(0.302-0.335). PP/HL 0.512 ± 0.0253 (0. 481 - 0.543). MEH 106.2 ± 12.4 (91-127). 

Comments 
M. deplallata is not to be confuscd in alt three eastes. The next relative is probably M . 

. r;chellcb coneluded from the rather simi lal' males nnd synapomorphics of fema le eastes., 

Biology and distribution 
M. deplallata exclusivcly oeeurs in very xe l'othcnllous steppe-likc habitats which oHen 

have a high proportion of barc I'oek 01' a plcnty of stones on soil surfaee: In ' the Tianshan, 
it is found in the Artemisia and Feslllca ovilla stcppcs (TARB1NSK1 1976) at 1500-3000 m 
and lhc Kopet Dagh silmple was taken at 1800 m. The biology is ncar)y unknown, Alatcs 
whcl'c found in the ncsts from 30. vii to 18. ix. A colony excavated near Prague contained 
one gync. The border of thc known range can be circumseribed with Bohemia (500 N. 14° E) 
- MOl'ilvia - Slovakia - Chal'kov - KUjbyscv (530 N) - Orenburg - Central Kazakhstan -
E Kazakhstan (850 ]4' E, 48° 5' N) - Tianshan - Kopet Dagh (370 N) - Terek River - Crim -
thc Turkish p.Jrt of thc Balkans - Split/Yugoslavi.:l - E Austria. 

Myrmica ravasinii FINZ1. 1923, Figs. 91. 92 
Myrmica ravasinii FINZr. 1923, Boll. Soe. Ent. !tal. 55 : 2; worker; TomorjAlbania 

Material 
3 workers from ,.Turkey", leg, COLLINGWOOD 23. vi 1986; 4 workers from Kure/Turkey. 

leg. COLLINGWOOD vi 1985 ; 1 worker from Cagvcri near BorzomijSW Gcorgia, leg. Z1· 
Z1LASV1Ll. 

Diagno stic eharacters 
Wo r k e r (Figs. 91, 92): Not to confusc. Frons extremely narrow, less than 1/ 6 HW. The 

pl'ocess at scapc base is an extremely large, plate-shapcd flange .. Petiole without anterior 
cylindrical part and very eoarse sculpturc, reminiscent of su1cinodis, Big spccies, Data o[ 
8 workers: 
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HL 1286.5 ± 75.2 (1210-1454) . HW 1283.1 ± 73.7 (1208-1450). HL 'HW 1.003 ± 0.0142 
(0.983-1.019). HW; FR 7.579 ± 0.454 (6.905-8.331). FL: FR 2.755 ± 0.199 (2.462-3.147). SLj HL 
0.798 ± 0.01 26 (0.780-0.812). PE/HIV 0.267 ± 0.0087 (0.249-0.275). PP; HW 0.397 ± 0.0121 
(0.370-0.404). SPjHL 0.361 ± 0.0160 (0.340-0.385). PEHjHL 0.214 ± 0.0136 (0.192- 0.231). 
PPH/ HL 0.191 ± .0.0063 (0.182- 0.198). 

Commcnts 

Thc queen and male are unknown to mc. All thrcc sitcs with more cxact geographie 
rccords (TomorjAlbania, Kure/Turkey. and CagvcriiSW Gcorgia) afC situatcd at 41 0 N. Thc 
elevation cf thc TOlUor site is 1600 m and that cf thc Cagvcri sitc. whieh is situatcd in a 
limestone karst region, 1200 111. In addition to thc localitics givcn above. COLLlNGWOOD 
(pers. comm.) fallnd it in S Yugoslavia. Biology unknowl1. 

Myrmica lobicornis NYLANDER, 1846, Figs. 22. 78-82, 117. 150 

tHyrmica lohicorllis NYLANDER, 1846; worker. queen; Ulcaborg (= Ou lu) /Finland 
l"lyrmica dellticomis SMITH. 1855 
Myrmica l oblilicomis NYLANDER, 1856 
.Myrmica Iobicomis var. ardczllluae BONOROn, 1911 
Myrmica artlennuae var, pyrellaea BONDROIT, 1918 
Myrmica scJlcncJd VlIr, obsellra FINZI, 1926, pal'tim 
Myrmica lobicowis alpiua STÄRCKE. 1927 
Myr.miea lobicornis angtlst iirolls STÄRCKE, 1927 
Myrwica lobieowis apellllina STÄRCKE, 1927 
Myrmiea lobicornis lissahorellsis STÄRCI<E, 1927 
Myrmica sehclleki var. starhi I<ARAWAjEW, 1929 
Myrmica lobicornis foreli SANTSCHI, 1931 
Myrmica Iobicornis alpcstris ARNOLDI, 1934 

Material 

Altogethcr several hundrcd wCI'kers, 35 queens, and 35 ma les fl'Olll entire Europe (ex
c1udin'g ~taly and Creccc) an Crcat Caucaslls. Type matcl'ia l cxamincd : M. I, ardcllIlIlae 
ßONDROIT, Hoeka iiProv: ' dc Liege. 6 workcrs and 1 quccn; 'H, a. pyrel/(/ClI BONDROJT, 
Mt. Canigou x- 1917. 8 workers; M. 1. loreIi SANTSCHI, Sehluderbach :Switzerland, leg. 
FOREL, 2 wOl'kcrs; M. seilet/eid V':lI' . o}Jsctlra FNZI, 1 werkcr (Cetype), I\clbl'a /Kyffhäusel', 
lcg. KRAUSE ix-1928. 

Dcs c ription 

Extremely polymorphie threugheut it s runge. A tooth-Jike to spoon-shaped tn.lIlsvcrse 
proeess alscape base is direetcd dorsad and has a highly var iablc size, from very sm all ns 
in pyrellaea to very largc as more freqllcntly found in many of the nOl'thcrn val'iants. Pctiole 
typically hig,h and wide, ~\Tith antcriol' and dors<11 profi les Illceling at a right angle. Spincs 
norma lly short: Sculp turc normally coarse and with anastomose. Concavity bclow spines in 
late ral view oftcn smallcr than thc' lateral pl'opodcal lobc. Head rclati"cly short. Mcsopro
podeal imprcssion nOl'l1lü lly wcll-dc"clopcd. Colom highly variable, frolll cnt il'cly blackish 
bl'own to bicolourcd with light brown nlitl'unk, Sizc I'clativcly small. Data of 101 wOl'kcrs 
from wholc geographie range: 

HL 1060.1 ± 58.2 (922-1152). HL.'HW . 1.014 ± 0.0214 (0.969-1.057). HlVj FR 3.648 ± 0.326 
(2.983-4.627). FL/ FR 1.456 ± 0.106 (1.214-1.728). SPjHL 0.293 ± 0.0378 (0.212-0.400). PA 
89.0° ± 5.28° (73°_103°). PElHW 0.275 ± 0.0133 (0.237-0.317). PP: HW 0.419 ± 0.0137 (0.391 
-0.447). SL/ HL 0.786 ± 0.0194 (0.727-0.831). PPH 'HL 0.174 ± 0.0152 (0.144-0.211). 

Allomctry: 

HIV = 1.4050 HL 0.9492 (c = 0.9312. 11 = 101) 

SP = 0.0002483 HL 2.01425 (c = 0.6864. n = 101) 

Q 1I C e n : Si,milill' to workcr. Data of 26 .qucens: 

HL )167.3 ±31.2 (11Q8-121 6). HW 1191.3 ± 29.9. (1.144-1252). HL/ HW 0.980 ± 0.0131 
(0.955-1.01 1) . HIV/ FR 3.715 ± 0.309 (3.06- 4.14). FLl FR 1.442 ± 0.0943 (1.288-1.633). HWj FL 
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2.568 ± 0.111 (2.328-2.789), PE(HlV 0.294 ± 0.0123 (0.264-0.318), PP(I'IW 0.468 ± 0.0232 
(0.422-0.516), SL(HL 0.756 ± 0.0124 (0.737-0,782), AL(AW 1.911 ± 0.0500 (1.812-1.992), PA 
87.4° ± 4.8° (75° _94° , n = 18), AL'HL 1.554 ± 0.0222 (1.505-1.593), AW(HW 0.797 ± 0.0213 
(0.757-0.861), SP(HW 0.294 ± 0.0329 (0.210-0.341). PEH 215.2 ± 15.5 (194-254, n = 2:1), 
PPH 208.7 ± 15.1 (189-249, n = 23). 

Mal c (Figs. 22, 117. 150): Scapc long and anglcd at base at 45~. sOlllclimcs more CUl'vcd. 
Sccond funiculus segment lcss tlw.n twicc as lang as \'lide. Fronta l triangle in part smoolh 
and in part" finely sculptul"cd. Mcsanotum in front of netauli frcqucntly 511100th . Pctiolc 
with longitudina l sculpturc which is nonnally wcakcr than in sulcitlodis. 

HL 924.3 ± 58.4 (n = 24, 827- 1042), AL 1758.9 ± 109.5 (24, 1542- 1976), SL(HL 0.790 ± 
0.0476 (24, 0.702-0.888), SL(SW 6.597 ± 0.404 (24, 5.99-7.39). IF2 1.777 ± 0.121 (24, 1,48-
2.00), F2 133.9 ± 11.8 (24, 110-154), F2 H 81.9 ± 8.33 (n = 7, 7!>- 99), MEI·I 97.2 ± 19.8 
(n = 7, 81- 136). 

COl11mcnt s 
The hcading account of synonymy is incomplctc; I have countcd 15 taxa for the tcrritory 

considcrcd herc. bclonging ta lobicomis, and it is surprising how ma ny variants havc been 
named which da not dcviatc from thc average lobicornis morphology. Among thc many 
infraspeeifie taxa so far deseribed . the populations [rom the Pyrenees (pyretlaea BONDROIT). 
the Apennines (apell11il1a STÄRCKE). and the Caueasus (alpestris ~RNOLDI) eould possibly 
havc a subspecies rank. but this is a matter of opinian. At least olle morphologieal charaelel' 
lllay deviate extl'emely from the Iobicomis average as given ill deser iption, but even those 
va riants approaching to sellellchi in olle or more dlameters are not to misidentify for they 
have always kept few morphologi ca. J struetures diagnostic for lobicomis a11(1 never faund in 
scbetlchi; e. g. lobicortlis with scbetlchi- like frons ratios a nd seapes will have thc d iagnosl' ic 
lobicortl is petiole, spines. a nd.'or ali t runk a nd those lobicortlis with scbellchi-like pe tiole, 
spines, and/o l' alitrunk will ha ve a very broad frons and a small seape proeess. Despite o f 
the much lower aVel"<\ge FL{FR and HW{FR data of the sOllthern populations compared to 
the northern populations, it is difficult to speak of a deal' c1inal trend because the Central 
European populations do not fo llow such a schedule. 

Biolo gy and d i stribution 

M. lobiconzis is a widcly di stributed speeies but nowhere abundant. I reeorded, fOl' 5 test 
plots in the GDR. a mean nest density of 2.5 nests '100 m2 only, with a top value of 4.0 nests " 
100 m2. A subjee tive estimate of nest dens ities on certain subalpine meadows in Europe 
and Caucasus where I observed the highest abundanee does not exeeed 10 nests/ lOO m2. The 
nests are unde !' stones, in dry peat, moss, 01' litter and onee I found an carth mound in 
a high-grassy Illeadow. A fal' as known, the eolonics are monog yneous and have rather 
sm all worker populations (below 500). The workers are not aggress ive and are normally 
seen to forage alone. After M. rug illodis and rubra und comparable to sll1cillodis. it is one 
of the least thermophilie speeies (SEIFERT 1986) alld avoids very wet ~\lld very dry habi
tats. The vertieal and horizontal distribution is sim ilaI' Lo sl~ 1cillOdjs; in Caueasus and 
S Europc (420 N) lobicornis is typ ieal for subalpine a nd orea l meadows 0 1' sunny woodland 
between 1400 111 (north slope) and 2700 ll1 (south ~ Iope) , but all'cady in Central Europe 
(52:) N) it goes down to sea level. The habitat selection is direetcd mainly by it s narrow 
temperatlll'e alld moisture toleranee and it is found in habitats of vcry different vegetation 
strueture, in woodland, heath. and grasslands. Aeeording to ARNOLOr (1970) it is entirely 
absent from the steppes of S Russ ia south of the line Kijev - Kursk - Voronez - Kujbysev. 
Thc niche width of lobicOrtlis was eomputed to be lower than in other Myrmica species 
(see SEIFERT 1986). Thc geographie range 90es from Portugal to W Siberia and 400 N (at 
these latitudes a n essentially 1l10untain specics) to North Cape (700 N). Alatcs were observed 
in thc nests from 14.vii to 9.ix. 

Myrmica wesmacIi BONDROIT, 191 8, Figs. 75, 76, 77 

Myrmica wcsmaeli BONDROIT, 1918; worker; Mont Canigouj E pyrenees 
Myrmica lobiconzis (group 2), se ll su ESPADALER 1981 

Materia l s tudied 

8 worker types of BONDROIT labelled "France, Pyr. Orie. Mon t Canigotl. type Myrnüca 
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wesmaeh Bondr .... coll. R. r. Sc. N. B. (one I have dcsignated as lcctotype); 3 workers from 
La LlebrctajLleida (Central Pyrcnces); 1 workct' and 2 queens from Arcoj Lleida; 4 worke rs 
from Baricauba/Llcida; 4 workers from Bolmvi j Lleida, aU Llcida sCl'ies leg. ESPAOALER; 
1 worker frorn Terucl jJavalambrc, 1 workcr from Pt. de Navaccl'rnda, and 1 worker from 
ClIenca, a ll leg. COLLlNGWOOD. 

Oia9nostic c har<lcters 

Wo r k e r (Figs. 75-77): Scape with a very sI11a1l dorsal tooth at base. as small or sma lter 
Ihan in the tower extrcme of lobicomis. Sculplure sirnilar to schellehi and finer than in 
sympatric lobieoruis. especially on petiole and postpetiolc. Petiolc less wide than in lob;
comis, in dorsal aspect clearly longer than wide. Spines langer than in sympatric lobicornis. 
Petiolar shape similar to sc1lell c1~i. with frontal and dorsal faces meeting at a blunt angle. 
frontal face concaVc, dorsal surface always trllncate and falling dow n without step to 
j Ullct ion with postpetiole. Subpetiolar process ortcn larger, frontal lobes !css divel'ging, 
head shorter, and body size on average lnl'gcl' than in sympatl' ic lobicomis. Oata of 23 
rbe rian wesmaeli workers nnd 25 sympatric Iobicol'lli,.; workers : 

HL 
HW 
HL!HW 
mV!FR 
FL! FR 
SP! HL 
PA 
SL! HL 
PE!HW 
PP{HW 
PPH ·HL 

weslllaeli (n = 23) 

1113.0 ± 42.0 (1040-1231) 
1106.1 ± 47.5 (1016-1206) 

1.007 ± 0.0208 (0.959-1.052) 
3.125 ± 0.140 (2.959-3.481) 
1.219 ± 0.0461 (1.158-1.334) 
0.324 ± 0.0189 (0.268-0.350) 

100.0" ± 3.62° (90"-107°) 
0.768 ± 0.0186 (0.747-0.814) 
0.260 ± 0.0112 (0.244- 0.286) 
0.414 ± 0.0123 (0.393-0.433) 
0.165 ± 0.0098 (0.149-0.193) 

lobicomis (n = 25) 

1052.4 ± 56.2 (961- 1129) 
1025.7 ± 59.7 (911- 1121) 
1.026 ± 0.0165 (0.990- 1.056) 
3.350 ± 0.171 (3.002- 3.608) 
1.377 ± 0.0759 (1.214- 1.512) 
0.259 ± 0.0249 (0.212- 0.301) 
88.9° ± 4.12° (79° _96°) 
0.772 ± 0.0197 (0.727- 0.803) 
0.277 ± 0.0063 (0.265-0.289) 
0.420 ± 0.0115 (0.400-0.451) 
0.176 ± 0.0107 (0.146-0.192) 

Allometry: 

M. wesmaeli HW = 0.9293 HL 1.0095 (I' = 0.8764, n = 23) 
Iberian lobicomis HW = 0.6876 HL 1.0501 (1' => 0.9620, n = 25) 

M. wes11laeli SP = 0.02276 HL 1.3785 (I' = 0.6646. 11 = 23) 
Ibcrian lobicoruis SP = 8.44 .10-5 HL2,153 (1' =0.8351. n = 25) 

Thc mean values of SP! HL, PA, FL/FR, PE/ HW. HWfFR, and HW are significantly different 
for p < 0.0001. those of HL <l.nd PPH fHL for p < 0.001 , <l.nd HL/HW fol' 
P < 0.002. . 

Olle e 11 S: Similm to worker. Differs from symp<l.t-ric lobicol'1lis in having much less 
diverging fron ta l lobes, much lower AL/AW, shortcr head. mllch longer sp ines, nal'l'owel' 
peUole, weakcr scu lptlll'e on petio!e ami postpetiolc, larger body size, and differing la tcral 
aspcct of petiole (the dors<!! and frontal f<l.ces meet at a blllnt angle). Data of 2 queens: 

HL 1181. 1157: HIV 1232. 1211: HW!FR 3.033. 2.911: FL! FR 1.128. 1.113: PE{HW 0.27i. 
0.265: PP! HW 0.472. 0.467: SL! HL 0.731. 0.750: AL 1858. 1777. AL!AlV 1.694. 1.719: SP!HIV 
0.330.0.309: PEH 199. 201: PPH 215. 209: HL! HW 0.959. 0.956: PA 99". 101° . 

Mal C: I havc not more carcfully examincd four malcs sent by ESPADALER, but on the 
first look thcy are similar to the lobicoruis males. 

Comments 

The female castes of wcsJllaeli clearly differ from sympatric lobicomis whieh is a suffi
eic nt justification to rcgard it as morphospccies, A perfect separation of all studied wesmacli 
workcrs (8 sampIes, n = 23) and sympatric Ibcl'ian lobicoenis wOl'kers (7 samp!cs, n = 25) 
is given through a simple produet index I = PA x SP/ HL x FR/ FL x HW!PE, with r = 
102.6 ± 9,48 (81.3-119.1) in wesuzaeli and I = 60.3 ± 5.39 (52.7- 69.5) in lobiconzis. As 
similarly noted by ESPADALER (1981), we havc a different but partially overlapping vertical 
distribution of both species in the Pyrenecs. with wcsmaeli occurring at 1200-1900 m 3m\ 
lohicornis pyren<l.C<l. at 1!j50- 2600 m (which is thc SilnlC vertical mnge wc fi nd lobicornis at 
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equal geographieal latitudes from Italy to CQueasus) . Fm'ther in thc south of Spain '""hcrc 
wc have a hotter and dryer elimate, wesllIaeli will go higher: COLLINCWOOD rceordcd 
:WOO m for both the J avn la mbrc reg ion alld Pt. dc Navaecrrada. M. wesmaeli is surely a 
more xerothel"mophilic species Ihan lobicomis. Hs biology is unknown . 

Myrmica bibikoffi I(UTTER, 1963 

Myrmica bibihofii KUTTER, 1963: worker, queen, ma le; Vaulion, Kanton W.:tac!t 'Switzel'lan ct 

Material 
I have seen the ho lotype, n worker. The following deser iptions o f queens a nd males ar~ 

based solclyon KUTTER's statements and fig ures. 

Dia g n ostic c hara elers 

Wo r k e r : Postpet iole vel'Y wide and whole body a ppearing thicksct. Heud, particularly 
posteriol' surfaee. with coarse a nd clearly ret iel1late sC111 pture. Waist and alitrunk wHh 
l'eticulate sculpture. Spines strongly diverging, dis tancc belwecn their tips 683 ~tm. Scape 
shape intcl'lllediate bc twcen the scabrüzodis a nd sabuleli condition. Mid and hind tibiae wilh 
Yery rcduced, non·peetinate SPUI'S, theil' length. 30 )tm on mid tib ia and 40- 70 ,.on on hind 
t ibia. Da ta of the holotype: 

HL 1274. HW 1218. HL!HW 1.046. HW! FR 3.15. FLiFR 1.395. PE!HW 0.344. PP! HW 0.5 11 . 
SP! HL 0.367. SL 'HL 0.774. 

Q u e e n : Sculptu re s imilal' to worker, but with a l1i ghel' portion of longitudinal r ugosity 
on head, alitrunk and pediee l. Seape simila l' lo worker. Spurs of mid and hind tibia non· 
pee tina te and 0.10-0.12 mm long. 

HL 1.28 Olm. HIV 1.37 mm. HLiHIV 0.934. HW, FR 2.915. FL!FR 1.319. SL!HL 0.727. AW! 
HW 0.876 (very la rge in any case, but it is not dcfined by KUTTER where AW was taken). 
di stance bctween tips of spines 0.67 mm, PE! HW 0.358, PP! HW 0.540. 

Mal e: Seape il S long as first 5 funieulus segments and c1early cUt'ved at base. Pe tiole 
in latera l vie w remini scent of hirsllta, with rather stra ight dorsal profi le that abruptly slopes 
down to jllnetion with postpetiole. Pilosity lang and profuse. 

HL 800-900. HW 900-1000. SL! HL appr. 0.79. SL.'SW appr. 6.0. IF2 1.7. PE! HL 0.40. PPj 
HL 0.55. 

Comm en t s 

This form is only kllown in Ihe type se l' ies Inken in Switzerland on 5. viii 1949 by M. 
ßIBIKOFF. 

Myrmica myrmicoxena FOREL, 1874 

Myrlllic(l lobico1'1li." val'. myrlllicoxc t/{/ FOREI" 1874; queen, male : Switzerl.md : Alp Anzc in· 
daz/Valld . 

De s cription 

I hav not seen thc types and gi"e here a desel'iptioll after KUTTER (1973, 1977). 

Q II e e n: Postpe ti olc nearly twiee as wide as petiole a nd w ith conspieous ventral bulge. 
Petiole wi th large ventra l lobe a nd rather straight frontal and dorsa l fnees which mect at 
a n a ngle of less than 90" . Uppe!' carinae of spines almost reach ing to metanotum. Senpe 
short. hal'dly reaching to occipita l m<11'g in ; scape basc ben t in a blunt angle and not 
thickcned. Spines ralhel' shor t and somewha t ercet. Overall ' !cngth 4. 13-4.3 mm. Longest 
hairs on petiole and postpet iolc less than 180 Illll 10ng. HL 1.07, AL 1.6 mm, AW 0.82 mm, 
PE 0.31 mm, pp 0.55 mm, SP appr. 0.2i ml11. 

M a l e: AJitrunk and pctiole very sho!'t and thickset. In la teral vicw, the Icng th of the 
straight sIo pe Hne made by the caudal face of scu tcllllm •. md mctanotllm is ahout 0.35 of thc 
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total al itrunk height (in other spceics less than 0.3). Petiole with cleal'ly convex si des und 
a -rather well-devcloped ventml proces!'i. Seape shorter 1han the first 4 funi culus segments. 
Sl !SW 3,3, SL!Hl 0.371. Overall lcngth 4.4 mm. 

C o mmcnts 

This probably wOl'kerl ess form was onl y onee found on 20. viii 1869 in u colony of 
M. lobicornis and has been never rediscovcred at thc type locality de!'ipite of repeatcd 
search . 

Myrmica hirsuta ELMES. 1978. Figs. 97- 99. 121, 154. 155 

Myrmjea lIirst/la ELMES, 1978; queen. ma le; Dorset/ S Eng1and 

Material 

1 male and 1 queen from Durleston Country Park, PurbeckiDorset, leg. ELMES 1973, bOUI 
paratypes; 14 queens and 8 ma les from Zscheiplitz near Freyburg 'CDR, leg. SETFERT 20. viii 
1980 and 31 . viii/ I. ix 1981 ; 3 dealate queens from Leutra neiH' J ena/GOR. 23. v 1912. 3. x 
1972, and 24. viii 1986; 2 queens from Sonnenbcrgc near J ena. leg. SANDER 23. iii 1973; 
6 quee ns and 3 males frol11 Landeskrone near Cörlitz/CDR, leg. SEIFERT vi - viii 1982; 
1 queen from Kapela(Yugoslnvin. leg. COLUNGWOOD viii 1984. 

Dia g n os 1 i c c h.a I' a c t e r s 

o u e e n (Figs. 97-99) : Scape base ahnost rectangularly anglcd. with a plane bordered 
by lhe dorsal and caudal carina sloping caudad at 330 ± 5 0 (n = 20) . Postpetiole wider 
than 0.5 HW. Whole body covered by very long standing hairs. the longest on postpeliole 
measure 248-298 ].I1n. Spines rathel' short. Frontal cnrinac weakly divcl'ging. AJitrunk in 
later<t! view with a steep and long slope Hne formed by the posteriol' races ef sCli tellum 
and Illetanotllm (in ether species thi s slope is re!atively lower rmd less steep) . Da ta of 
26 queens: 

HL 1113.8 ± 46.0 (989-1204). HIV 1139.0 ± 58.3 (1011 - 1237). HL/HW 0.979 ± 0.0165 (0.949 
bis 1.006). SL/ HL 0.757 ± 0.0126 (0.727-0.782). HW/ FR 2.702 ± 0.0844 (2.57-2.94). FL! FR 
1.214 ± 0.0289 (1.180-1.280). PEjHW 0.344 ± 0.0230 (0.306- 0.424). PP/HW 0.544 ± 0.0314 
(0.502- 0.667). SP/ HW 0.274 ± 0.0241 (0.231-0.321). PPH 268.3 ± 13.6 (248-298). Aceol'd ing 
to da ta of ELMES (1978), queens from England have <t sti ll wider postpe tiole than con
tinental queens but a less ext reme pilosity. 

M ö l e (Figs. 121. 154, 155): Scape similar to sabu leti 0 1' ua1l(!e/i, weakly bent at ba<>e. 
Whole body from head to gaster with long standi ng pi losity. The longest' ha irs on occipital 
head roundings mcasure 85-180 ~lm in British examples, but are sti ll Illuch longel: in 
continental ma les : 221.2 ± 35.9 (n = 10, 177-278). Petiole in late ral view rela tive ly h.igh 
amt she rt, massive and. in contrast to other species except bibilwfii. the rather straight 01' 

weakly curved dersa l surface slopes abrl1ptly down before the posterior ma rgin. Mesonotum 
not as smooth as in ua1l(!eli; always with fine longitudinal sClilpture. a t least bchind the 
notauli . Although body hairs are not Illuch longe r than in u(l1u!eli, the general appearance 
is morc hirsutc. Data of 12 males: 

HL 892.4 ± 39.4 (826-944) . AL 1744.2 ± 62.4 (1675- 1855). SL/HL 0.567 ± 0.0254 (0.528-
0.608). SL/SIV 3.952 ± 0.365 (2.99-4.25). F2 127.6 ± 6.30 (116- 136). lF2 1.740 ± 0.089 (1.59-
1.92). F2H 98.1 ± 5.7. PE/HL 0.421 ± 0.0211 (0.383- 0.443). PP/ HL 0.586 ± 0.0248 (0.533-
0.620). MEH 162.2 ± 15.9 (144- 195). PPH 218.9 ± 10.4 (197- 231) . ßritish moles hovo mueh 
1argor moan PE/ HL (0.453) "nd pp /HL (0.640). 

Com mcnt s 

The male could be confused with u(Ilu!e/i but consideration of character combinations 
should enable a dcterminntion. The queen could be misidcntified by unskilled determinators 
as scabrillodis 01' specioides. but thc much longer pilosity. the wider postpetiole. and the 
lateral a litrunk profile a re diagnostic. 

ßi o l ogy alld distl'ibutioll 

This workerlcss socin l pal'asite is obviously widely di stributed and can be expected for 
,, 11 sites in Europe with suff icicntly dense populations of its host M. salm/eli. Thc habitat 



patches wi1h hirslila havc somctimcs thc highest dcnsities of hast nests ever repor1ed: 
I found, on a smalJ areel of 11.5 m2 nea r Frcyburg, 1.57 nests/ m2 of sablileli alld at least 9 
(= 50 °"0) nests were parasitized by hirsllla; ELMES reparted for olle hirs/da si te in Dorset 
1.0 hast nests,'m2• The queslion whether intranidal mating occurs or a real nuptial flight is 
not deal'. Single dealate queens may be observed in search of a hast colony throughollt the 
whole season. ELMES (1978) found abimodal size distribution in queens of whieh the 
smallest gynes hat no quee n effect on sC/bI/leU workers in cantrast to the macrogyncs. Known 
dis tribution: England, Swcdcn, S Finland, FRG, GOH, Austria, Yugoslavia, and Czccho
s lovakia. 

Kcy to workcrs 

This dichotol11ous key is not adequale 10 cach problem. In doubtful ca ses, charader combi
nations, nest sam pies, and thc geographie range have to be considered alld descriptions, 
comments, and figures have to bc studicd carcfully. Sec al so Tables 1-2. 

Fron s extremely narrow, HW/ FR > 5.8 
HW! FR < 5.8 

M. ravasinii 
2 

2 Scapc long and slender; scape base weak ly cU!'ved, wi thout any trace of car inae and 
continously reducing its ideally cylindric diameter towards proxima l end (Fig. 12) . 
Head long, HL/HW 1.054-1.134. 3 
Scape base cJearly angled 01' more 01' le ss strongly curved and with no ideally cy lind ric 
cross section. Scape diameter in caudal view not continausly alld conspicously redudng 
from the point distal to the po in t proximal of curvatllre 4 

3 Propodeal spines short, SP/HL < 0.'277, SP < 0.0009467 HL1.801. 1'etiole profile as in 
Fig. 15. M. rubra 

1'ropodeal spines longer, S1'/ HL > 0.277,51' > 0.0009467 HL 1.80 1. Petiole profile as in 
Fig. 13. M. ruginodis 

4 Scape base without any 1racc of a caudal carina (use largc magnifications and suitable 
ilumination); a dorsal carina 0 1' edge running along the outside of the belld down to 
base may be present 5 
Scape base wi th a suggestion of Cl caudal carina at least 01' with a large lobe 01' trans· 
verse, upright, tooth-Iike process which size differs from vcry small to very largc 8 

5 Scape sharply curved at base and wi th sharp dorsal edge running along thc outs ide 
of belld down 10 base (Figs. 23, 24). Alitrunk and petiole with very coarse, regular, 
longitudinal rugasity; depth of sulei o n alitrunk 20-30 '.tm, their dis tance 60-80 ,101. 

1'et iole massive, relatively high and with an ilnterior cylindrical part shorter than in 
o ther species (F ig. 179) M. sulcinodis 
Scape with a less sharp or without dorsal carina along outside of bend. Alitrunk amI 
petiole with much less coarse rugosity. Petiolc mudl less massivc, rclativcly lowcr and 
narrower, and with less shol't anterior cylindrical part 6 

6 Frons very broad, nest sampIe lllcans of HW/FR < 2.46. Scape base angularly curved 
(Figs 2g., 30). Petiole in lateral view with nearly stra ight frontal and dorsal surfaces 
that meet at a nearly right angle (Fig. 40); in dorsal view nanowand with straight. 
almost para llel sides. Head rather long, nes t menn s o f HL/ HW > 1.040, Comparc ta 
bel1ellica. M. rugulosa 
Frons narrower, nes t mcans of HWjFR > 2.46. Scape base vCI'Y evenly bent in an idcal 
curve (Figs. 25-28). 1'etiole in lateral view with concavc frontal profile and short, 
truncatc dorsal area which width is lat'ger than its lengtll (Fig. 178). Head shorter, 
nest means of HL/ HW < 1.040. 1 

7 Propodeal spincs rclatively lang, SP > 0.000453 HL 1.9067 . SP/ HL 0.265-0.369. 
M. gallienii 

Propodeal spines short, SP < 0.000453 HL1.9067, SP/HL 0.190-0.274. M. bcrgi 

8 Postpetiolc very broad (PP/HW > 0.475). Whole body thickset. Mid and hind tibiae 
w ith very reduced non-pectinate spurs of 30 !tm (rnid tibia) and 40-70 J.tm (hind tibia) 
lcng th. M. bibikoffi 
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Postpcliole narrowcr. who le body slender. Mid .md hind t ibiac with longcr, '-lt least 
partially pcctinatc spurs. 9 

9 Scapc base angularly curved and with weak, but normally wcB visiblc caudal car ina 
(Figs. 31-33. SO-52) . Fronta l ca rinac weakly divcl'ging (Fig. 31). frons rathcr broad. 
hcad ra thcr long. pcliolc and postpcliolc narro\\' (Fig . 38). small body size. Nest 
mcans: FL/ FR < 1.21. HWj FR < 2.65. SP/ HL < 0.345. Southcrn Central Europe. N ltaly. 
Balkans. M. hcllcnica 
Charactcl' cOl1lbination in at least OIlC charactcr andjol' distribut ion clcarly diffcrent 10 

10 Scape base in caudal view evenly bent in an ideal curve 01' clll'ved with suggestion of 
an anglc, callda l carina weak (Figs. 46-49) Front<'!l trianglc weakly demarcated ami 
cntil'c ly longitudinally striate. somctimcs thc s tl'iac arc rcstdcted to callda l half of öl 

bctter demarcated frontal trianglc. Ncst mcans: HW/FR < 2.95. FL/FR < 1.25. SPj HL 
> 0.340. Rclatively largc sizc. Ibcrian Pcninsu la, coast of Golfc du Lion. Balearic 
l sl,:tnds. Compare to liclIetlica and specioiclcs. M. a toba 
Charactcl' combination in at least (me characte!' <md/ol' distribution clcarly d ifferent 11 

11 Scape s trong ly compresscd at base in a way lhat the smallest diametcr is visible in 
caudodorsal vicw and the largcst in frontodorsal view (Figs. 11-14). Caudal carina 
a lways distinct. a dorsal carina may be very dis tinct and run a long threc quarters of 
dorsal scape length but is somctimes rcduced . Head short. HLj HW < 1.030. Spines 
rallter short (SPjHL ~ 0.310) but slendcr, oftcn nearly awl·shaped. Alitrunk profile 
con\'ex: with shallow mesopropodeal imprcssion (Fig. 69) . Steppes and semidescr ts from 
lowcl' Dnepr Rivcr to E Kazakhstan. Compare to specioidcs. M. sta ngca na 
Chal'actcr combination in at least olle character dcarly diffcrent 12 

12 Scape at base without a dorsa l carina and with conspicous caudal lobe (Figs. 168-111) . 
Postcrior and middle part of clypeus smooth and shining. Frolls very narrow (HWjFR 
3.91), divcl'ging s trongly into broad fronta l lobes (FL/ FR 1.81) . Pctio le in dorsal view 
very narrow (PE/HW 0.242). in lateral vicw with cJearly concave anteriol' face (Fig. 
180). Sculpturc wcak and fine. Head short (HL/HW 1.005). M. sa lina 
Chal'3ctel' combination d iffcrent 13 

13 Sc"pe base with a sm all Lo lal'gc, tra nsversc, upright toolh 01' flange 14 
Scapc base with a caudal car ina 01' lobe and frequently w ith a dorsa l carina 17 

14 Frons very narro\'l (HWjFR 4.63). fronta l lobcs conspicol1sly divcrging (FL/ FR 1.63) , 
spines ra lher 10l1g (SPj HL 0.323). hcight of concavity below spines larger than height 
of latcral propodeal lobe. Dorsal and anterior face of pcliole meeting at a blunt ang le 
(Fig. 181). Scapc basc a lways with large, l1pl'ighl flangc (Figs. 87, 88). Me50propodca l 
furrow weak to almost imperceptible. M. schcncki 
Charactcr combination diffe!'en t 15 

15 Largc body s izc; broad hcad (HW 1169- 1429); HWjFR 3.30-3.78; FL/FR 1.34-1.47; 
scape long (Figs. 83-86); pctiolc , ... ith antcrior cylindrical part a little longer than in 
other species, in lateral vicw with clearly concavc frontal profilc. convcx: dorsocaudal 
profile, and 110 angular s tructures (Fig. 183). Spines short and projccting dor50caudad 
at 45° . SP/HL 0.214-0.264. Hairs on dorsum of pctiole long. PEH 230- 280. M. dcplanata 
Character combination d ifferent 16 

16 Pyrenees and Ibcrian Peninsula on ly. Dorsal and frontal face of petiolc meet "t a 
blunt angle (Fig. 11) . Petiole in dorsal aspeet cJearly longcr than wide. Spines ralher 
long, SPjHL 0.27-0.35; FL/FR 1.16-1.33. PE.jHW 0.25-0.28. Upright. transverse, tooth
like pl'ocess at scapc base very 5mal!. M. wesmaeli 
Pyrcllccs and Iberian Pen insula : Dorsal and frontal face mcet at a right ang le (Fig . 82). 
PeHole in dorsa l aspect not clcar!y longcr than wide. Spines short. SPjHL 0.21 -0.30; 
FL/FR 1.21-1.51, PE/HW 0.27-0.29. Outside the Pyrenees and Iberian Peninsula we may 
liave lobicOCl/is populations approaching to thc weslllae1i morphology in sevcl'al chal'ac
tcrs. hut not in thc whole character combination (Figs. 18-82). M. lobicornis 

17 The plane betwcen dorsal carina and calldal carina 01' cauda l cdge of lobe at 
base slopes caudad at lcss than 32° . 
The pl"lle betwcen dorsa l and caudal carina slopes caudad at 32-64° . 

scape 
20 
18 



18 Pcliolc in lateral vicw with sl ighlly cOllcavc fronta l face which Illcets the eOIl VI.!X 
dorsocaudal face in 110 ang le (lhere is a rounding). Thc dorsocaudal facc shows 11 0 

abrup t slCp in its cauda l slopc Lo junct ioll wilh postpet iole. NE, E, aud S coast of 
ßlack Sca, Cis- and Transcaucasus (rom sca Icvel to 1500 m. Fig. 176. M. sancla 
The frontal and dorsal faces of pCliole meet at a dislinct angle. dorsa l sllrface truncate 
and showing an abrupt step beforc its jUllction with postpetiole (Fig. 175). 19 

19 SClilplure coarser and more r et iculate (Figs. 165,167). FL/ FR 1.26- 1.50, HW, FR 2.85-
3,30. HLJHIV 1.020-1.052. SL! HL 0.760-0.800. PE,'HIV 0.265-0.296. PEH 168-204. PPli 
150-183 (a ll data refcr to nest sampie means), M. scabrinodis 
Sculpture finer, less rcticulate, and on petiolc node more circuJar (Figs . 164. 166). Nest 
sampie means; FLj FR 1.23-1.31 , HWjFR 2.65-2.90. HL, HW 0.995-1.029, SL/ HL 0.728-
0.766, PE/HW 0.256-0.276. PEH 205-235, PPH 193-223. M. vandcli 

20 Petio lc re lativcly massive and wide, in latera l vicw (sec Fig. 173) with a high, more 
roundcd than trull ca te !lode which fall s steeply down to postpctiolar junction . Spines 
long and acute, SP/HL 0.353-0.420. Scape base extrelllely variab le in size of lobc but 
not in basic structure (Figs. 89. 90. 93-96). M. sabuleti 
Latera l petio lc profile as in Fig. 176. spines shorter 21 

21 Pi losity on wholc body lon9 and rather dense, PEH 216-235, PPH 198-208. Scape with 
very nUlllerous an d long suberect hairs which havc twicc the dell sity as usually seen 
in MYflllicCl (Figs. 66-68). Sculpturc on waist and promcsonotulll vcry coarsc. Post
petiole wide. PP/ HW 0.433. Transcaucas ia : ßOJ'J~omi Mountains only. M . bakurianica 
Pilosity Jess dellsc and sho1'ter, PEH < 210. PPH < 198. Sculpture wcakcr. Postpctiolc 
naich nal'l'ower. 22 

22 Caucasus, Armenia, Asia Minor. alld N Ira n between 1200 and 2000 m. For dist inclion 
from fo llowing species sec descriptions and Tablc 2. M , caucasica 
Xerothcrmous habitats, particularly stcppes of Europe. Asia Minor, Transcaucasia and 
Ka zakhstan below 1200 m. 23 

23 Europe eas t to Wolga Rivcr. FL/ FR < 1.43. M. spccioidcs 
Steppes west of the Wolga Rive r. Asia Minor, Transcaucasia. FL/ FR > 1.43. M. turcica 

Kcy to Queens 

Thc quecn of M. rauasillii is unknown but should bc wcll-charactcrizcd by extrcmcly 
large HW/FR. The scapes of queens are as in wo1'ke rs bu t frcqucntly a little more stronger. 
t\ bi modal size distri bution (macrogynes-microgyncs) is known for M. rubra, rugi1lOdis, 
and lIirsul(l. Occurence of microgynes with normal quecn morphology can bc cxpccted. as 
rare c)[cept ion. fo r further speeies. 

2 

Scape long and slcnder; its basc wcakly curved. without any tl'acc of carinae and 
continous ly rcducing its idea lly cylind1'ic diameter towards proximal end (Fig. 12). 2 
Seape base clcarly angled 01' more 01' less strong ly curvcd and with no idcally cylind ric 
cross section near base. Scape diamc tcr in caudal vicw not con tinously and conspicously 
reducing from thc point dista l lo the point proximal of curvature. 3 

Pl'opodcal spincs shol'l. SP/HW < 0.255. Macrog yncs HW > 1200. 
1200. Pctiole profile as in Fig. 16. 
Propodcal spines long, SP/ l-IW > 0.255. Pcliole prof ile see Fig. 14. 

microgyncs HW < 
M. rubra 

M, ruginodis 

3 Scape hard ly rcaching to occipital margin of hcad. Scape base bent in a blunt angle 
and. not thickellcd . Postpet iole Ilcarly twicc as wide as petiole and with conspicous 
ventra l bu lge. Petiolc with large ven tra l lobe. PP/ HW ~ 0.500. PEH und PPH < 180. 

4 

Charac ter combinalioll in al least olle character d iffercnt. 
M. myrmicoxena 

4 

Postpe tiole vcry wide. PP/ HW > 0.501. Whole body with numcrous, long 
> 244. HIV < 1250. 

hairs. PPH 
M. hirsuta 

5 Charader combinatioll in at least OIlC character different. 

5 Wholc body of very thicksct appearancc, Pcliole and postpctio lc VCI'Y \Vide, PP/ HW 0,54, 
PEjHW 0.344, HW 1370. Spurs of Illid and hind tibia non-pcctinutc and 0.1-0.12 111m 
long. M. bibikoffi 
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Wholc body appearing mo re slender, A W: I-IW < 0.865. pp 'I-IW .< 0.520. Spurs of mid 
and hind tibia at least in part peetinate and longer, 6 

6 Seape base without any traee of a eaudal carina (use largc magnifieations and suitable 
ill umination). a dorsa l car ina 0 1' edge I'llll ning alo ll g the ou ts ide of thc bend down to 
base may be present. 7 
Seape base with a suggestion of a caudal carina at least 01' with large lobe 01' witlt 
trans\'el'se, upright. tooth-like proeess or flange. 10 

7 Scape base sharply curved and with sharp dorsa l kecl I'unning alollg the outside of 
bend down to base. Alitrunk and petiole with very coarse, regularly longitudinal 
rugosity; depth of sule i 20-30 Itl11, their distance 60-80 !tm. Petiolc massive and high. 
Spines strong, SPj HW 0.292-0.398. Largc si."e, HL 1304-1453. HW/ FR 2.58-2.99. 

M. sulcinodis 
Seape w ilh less sharp 01' no dorsal carina a long outs ide of bend. Ali t runk and petio le 
with mueh less coarse rugos ity. Pc liole less mass ive. re latively lower and with an terior 
cy lin dl'ical PiUt. Spines shorter. 8 

8 Frons very broad, I-IW, FR 2.13-2.395. Seape base angularly curvcd. Waist narrow 
(PE/ HW 0.268. PP/HW 0.428) and with weak scu lpture. Small s ize, I-IW 1085-1208. 

Fl'ons narro,,"er, HW,'FR > 2.37. Scape base evenly bellt in 
wider. Body s ize larger. HW > 1200. 

M . rugulosa 
an idea l curve. Petio le 

9 

9 Pl'opodcal spines longe l'. SPj HW > 0.237. M. ga llic nii 
M . bcrg i Pl'opodcal spines shol'ter. broad at base, SP 'HW < 0.237. 

10 Scape at base angu larly curved and wüh wcak, but normally weil-visible caudal carina 
(Figs. 42-44). Fronta l carinae weakly diverging (F ig. 45) . FL/FR 1.098-1.151. Frons 
broad, HW/ FR 2.35-2.63. Very small size, head narrow. HW 1028-1152. HL/HW 0.999-
1.041. Southern Centra l Europe, N lta ly. Baleans. M . hellenica 
Chal'aeter eombination in at least one eharaeter clearly different. HW frequently 
1argel'. 11 

t l Scape base in ea llda l v iew even ly ben t in an idea l curve 01' clU'ved with suggest ion of 
an ang le. caudal car ina weak. Fronta l tr iangle weak ly dcmareuted a nd longitudina lly 
striate. HWj FR 2,48-2.72, FL/FR 1.099-1.185, SP/HW 0.329-0.382. Rat her large sizc, 
HW 1300-1385. Ibe l' ian Peninsu la. eoast of Golfe du Lion, Da learie and Pi tyusic rs lands. 

M . a loba 
Character combinalion in at leas t one eharacter different. 12 

12 Scapc strongly compressed al base in a way that the smallest diameter is v isible in 
caudodorsal view and lhe targest in fron todorsa l v icw (Figs. 70-14). Caudal carina 
always dis ti nc t ; a dorsa l carina may be very d istinct and run a long three quarters of 
dorsal seape length, but is sometimes reduced. Head rather shor t, HL/ HW 0.966-0.987, 
HW 1301- 1333. Steppes and scmideserts fro l11 lowcr Dnepr River Lo E Kazakhstan. 

_. Character combination in aL lcast olle character different. 
M. sta ngeana 

13 

13 Scape base without a do rsa l carina and with conspicous caudal lobe (Figs. 168-171). 
Posterior and midd le par ts of c1ypcus smooth and sh illing. FrollS narrow (HWjFR 3.946) 
and d iverging into broad fronta l lobes. FL/FR 1.584-1.911 . Pe tiole in dorsal vicw vcry 
narro\\', PEj HW 0.252-0.280. Sculpturc weak and fine. Head short, HLj HW 0.942-1.017, 
HW 1164-1284. M . salina 
Charactcr combina lion different 14 

14 Scape base with sma ll to large, tra ns verse, upright tooth-likc process 01' flange. 15 

15 

16 

.jß 

Scape base with a caudal carina 01' lobe and freque ntly with a dorsa l carina. 18 

Frons very narfO\\'. HWj FR > 4.24. HW > 
(Figs. 87. 88). 
Character combination different. 

Large size, HW > 1350, HWjFR < 3.50 
SmalleI', HW < 1350 

1275. Seape base with a targe upright flange 
M . schencki 

M. dcplana ta 
17 



17 FLjFR < 1.21. AL/ AW < 1.77. Upright, tral1sverse, tooth-like process at scape base very 
smal!. Pyrences and Jbcrian Peninsula only. M. wesmaeli 
FL/ FR > 1.21. ALjAW > 1.77. Tooth-like process at scape base of exlremely variable 
size. M. lobicornis 

18 Thc plane between dorsal and caudal carina at scape base s lopes caudad at 40-60'''
HW! FR 2.31-2.65, FL/ FR 1.10-1.20, HW 1178-1222. NE, E, and S const of Black Sea, 
Cis- and Transcattcasus from sea leve l to 1500 m. M. sancta 
Character combination different. 19 

19 The plane bctween dorsa l ami cauda l carina a1 scape base s lopes c3udad at 38-55° . 
Large s ize, HW 1343-1485: broad postpelio le, pp > 630. Long hairs on dorsum of 
waist, PEH 226-278. PPH 209-268. Sculpturc on whole body fine. At least a small 
median spot at anterior border up to largc parts of mesonotum complete ly without 
rugosity and shining. Scape short. SL,HL 0.674-0.737, HW/FR 2.61-2.89, FL(FR 1.166-
1.253. M. vandcli 
Character combinalion in at least one character clearly different. 20 

20 Thc plane between dorsal and calldal carina a1 seape base slopes caudad at 38-55° , 
HW 1158-1286, pp < 630. Shorter hairs on dorsum of waist. PEH 172-223, PPH 175-
218. Sculpture coarser. Mesollotum on whole surface with strong sculpture. 

M. scabrinodis 
Thc plane betweell dorsal and c<1l1 dal carina at scape base s lopes caudad at less than 
38° . 21 

21 Peliole in lateral view with very high and massive !lode whieh fa ll s down to junction 
with postpetiole with an abrupt step of 100 !lm hcight at least (sec Fig. 184) . Spines 
long, SPj HW 0.306-0.391. Size rather la1'ge, HW 1276-1403. M. sabulcti 
Petiole in latera l view with less high ami massive nodc (see Figs. 185- 187) which more 
gradually fa lls down to junction with postpe1iole; if a distinct step is present. thel1 
its he ight is less than 90 !lm. Spines shorter, SP ·HW 0.244-0.350. Smaller size. HW 
1135-1300. 22 

22 Pilos ity on whole body, but part icu larly on scapc, long and den se. SCll lpturc Oll petiole 
and pos1petiole CO.arse1'. Scape long, SL HL 0.i80-0.794. Uniformly dark brown. Trans-
caucasia: BOl'zomi Mounta ins on ly. M. bakurianica 
Pilosity less den se. scu lpture on waist finer, scape shorte1'. 23 

23 Caucasus, Armen ia, As ia Minor, and N Iran betwcell 1200 and 2000 m. For distinction 
fo rm follow ing species sec descriptions and Tab!e 4. M. caueasiea 
Xerothermotls habitats, particularly steppes of Europe, Asia Minor. Tl'anscalicasia. and 
Kazakhslan belo\\' 1200 m. 24 

24 Europe cast to Wolga River. FL FR freqllcntly < 1.37. HW 1135-1250. M. specio ides 
Asia Minor, Transc.:wcusia. steppe); e<tst of the Wolga River. Fr. 'FR 1.376. HW 1283. 

M. tureiea 

Key to Males o f Central Europe 

Alitrllnk and petio lc vel'Y short and thickset. Hei.ld narrowcl' lhan alitrunk. Length of 
stra ight s lope !ine made IIp by calldal face of scute llum and mctanotum is more than 
0.30 of tota l alitrunk height seen in latera l view. Pctio le with clearly convex sides and 
a rather we ll -developed ventral process. Scape shortcl' than first foul' funiculus seg-
ments, SLj HL 0.371, SL/SW 3.3. M. myrmicoxena 
Character combinalioll in at least one chal'actel' c1early different. 2 

2 Scapc 10ng and slellder, SL/ HL > 0.691, SL/SW > 5.30. 
Scape shorter and thicker. SL/HL < 0.691. SL 'sw <5.30. 

3 
7 

3 Petio le in lateral view with rather stra ight dOl"sa l profi lc that abruptly s lopes down 
to junction with poslpetiole (rcminisccnt of lJirsula. Fig. 121). Scape c1early curved at 
base, SL!HL 0.79, SLjSW 6.0. Pilos ity long and profuse. M. bibikoffi 
Dorsa l surface of petiolc gradlla lly sloping down to jllnction with postpetio le. SL!SW 
> 6.0. 4 
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• Scapc with gcn tlc Clll'Va turc at ba se 
shining. 
Scapc strong ly curvcd 01' a nglcd (F igs. 
fin e sculpturc. 

(Figs. 12. 20). Fronta l t-ri angle 511100 l h and 
5 

21. 22). Frontal tria ngle at least in part with 
6 

5 Hind ti bia and mcta tal'SliS with subdccumbcn t hai rs cf moderate lcnglh, the la nges t' 
projcct 20-(iQ ~un from hind t ibia ex tensor profile linc (Fig. 18). Scapc longel'. SL/HL 
0.863-0,962, SL,'HW 0.794-0.955. Sizc lm·gcl'. HL 908-1118. Body eolom paler. 

M. ruginodis 
Hind ti bia alld I11 cla ta rsliS ", ith la ng subcl'cct Lo subdecum bcnt ha irs. the langest 
projcct 70-100 ~t Jl1 from hind t ibia extensor profil e linc (F ig , 17). Scapc shortc l' . SL.'HL 
0.742-0.896. SL/HW 0.7 10-0.825. Si7.c smallcr. HL 833-1018. Dody cclour darke r. 

M. rubra 

6 IF2 1.99-2.71, St!t-tL 0.821 - 0.944. Fronta l tl'iang le with longi tud in a l st riae. LaI'ger, 
AL 1801-2198. Scapc with deal' 45() cltl' va tlll'c. bu t never anglcd (Fig. 21). Peb ole ;n 
latend view tower, \vith fronta l a nd dorsa l pl'ofi les making a bl'oad roundi ng. 

M_ sulcinodis 
IF2 1,48-2.00, SL, HL 0.102-0.888. Fronta l t-riang le wilh \\I eaker, lcss longitud inal. mo rc 
rcticula tc scu lpturc and oftcll in par t smooth . Smaller. AL 1542-1976. Scape frequently 
c1earl y angled (Fig. 22). but some ti mes clIrved in a simila r wa y as in stl1ci llodis. Pet iole 
in la teral view highcr. with fro nta l a nd dorsa l faces mee ting in a weck ly rounded 
a ngle (Fig. 11 7). M.lobicorni s 

7 Scape ve ry shol't and nearl y s tra igh t. Second fU ll icul us seg ment elongated . SL.'F2 1.68-
2.13. SL! HL 0.316-0.351. Petio le alld pos lpetiolc vc ry low a lld clonga tcd (Fig. 11 8) allel 
with ve ry 10ng sta nd ing ha irs. a llterior pa rt of fronta l face wil h very dense erect 
pubescell ce. Pet io lc in dorsal vie\\' Il carly twice as la ng as \\'ide. M. dcphll1a la 
SL/ F2 a lways > 2.00, eha ractcr combina t ion diffc rcnt. S 

S Sca pe rather shor t alld cJearl y a ng lcd in fron todorsal vie\\' (F ig. 136), SL HL 0.430-
0.531. Second flin icll ills seg ment clea rly clongatcd. IF2 2.14-2.59. Petio le ra ther lang 
a nd lo\\', in latcral aspec t with a rounded and nevcr a ngu lar dorsa l profile (Fig. 119). 
Anterio r ha lf of fro nta l petiolar face wilh densc e rcc t pubesccnce, M. sehend<i 
Character combination d ifferent. 9 

9 SL! HL > 0.480 
SL/ H L < 0.480 

10 
12 

10 Occipital heml round ings be hind the eyes with no 01' vcry short subdecumbent hai rs 
which are not longe I' than 75 JI m. M. sabuleti 
Occipita l hCild roundings behind Ihc cyes witll la ng ha irs of w hich thc langest Il1casure 
90 lt m a t lcas t. 11 

t l Petiole in latera l vic\\' w Hh ralhcl' Sl l',-l ight 0 1' weakl y convex dorsa l surface that 
abruptly slopes dow n bcforc thc junclion with pos tpct io lc (Fig. 121). Meso llotum 
,:llways with fine long itud ina l sculplurc, üt lcust behind the no tauli. Gellend Hppear~ 

anee of whole body m O I'C hi l'sute. Langest ha irs Oll ocdpita l head I'ou nd ings bc hind 
thc eyes 90-278 P III la ng. SL/ SW 2.99-4.25. M. hirsuta 
Dorsa l slll'face of pe tio le in latcrn! view gradually sloping down to posterior margin 
(Fig. 114). Mesonotlllll oftcn an whole su rface smooth and sh illing. Genern l appe3rance 
somew hat less hi l'suta . Length of la nges t ha irs 0 11 occi pita l co rners bchind eves 120-
190 !l1ll, SL !SW 3.83-5.15. M, va ndcli 

12 Second funiculus scgmcnt clca rly elongated. Senpc shor! alld nearl y straig ht. SL/ HL 
0.365-0.421, IF2 2.0 1-2.4 1. Petiolc in la teral "ie\\' high and mnss ivc (Fig. 104). PE/ HL 
0.366-0.419, PP,'HL 0.528-0.587. Sizc Inrge, AL 1146-2472. M. ga ll icnii 
Chal'i:\ctcr combinu tio ll d iffe rent. 13 

13 Appcndages with ve ry la ng ercct 10 subcrect hairs. MEt-I 21'1-273. Petiole and pos t
pel io le hig h alld wide. M. scabr inodis 
Appendages wHIt Ill uch shorter ha irs. MEH < 160. 4 species d ifficult to separate (sec 
dcscript ions, fi gurcs. a nel Tablc 6): M. rugulosa. he llenica, spccioides, salina 
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Figures 
Fig. 1 Seupc in lateral (<llld s l iglltly d orsal) vie\\·. TtlC standard visual positions c, d , und f are 
dcfincd by tllC plane of movemcnt of the hinge joint at distal seape end . The angle n.t w hlch the 
plane of basal seape lobe (01' ll1c plane bet\\'cen d orsal and eaud.ll carina) sl opcs caudad is 
mcasured In lateral vicw by computation of ,he an:us tnngens funetion of catl1 etus dala tnl.;en 
W1l11 an oClllar g rid. 

F igs 2-7 Mcasuring of p r o podea l spine leng t h (SP). seape lengl ll (SL) i n fem nle easlCs ane\ male. 
alitrunk length (AL). :mc\ Ilead meaSl1res (I-TL . H W, FL. FR). 

Figs . R-ll Queen of Mllrmic(/. galli rmii. Senle bar = 1 mm . 

Figs. GG, G7 Seape o f M. öakurianica wi lll p r oj ecling piloslty (in u11 olllcr scape ri,gurcs of fClllale 
castcs o f other speeics I]le pilosity is olllitted !) 

Fi gs .100- 102 Sagitta . vobcl\u, und su bgenitnl plate of .". hellcllica. 

Figs.16-1-167 Sculpture on petio!;.l!' nodc and pronotum o[ M . vrDu/eli und scalJrillorlis wor-].:el's . 

Fl gs . 171. 172 Median (and slig lltl y rlors<I!) vlc\\' of scupes of M . sfI /i1H1 ami t!l1·cieu. 

Not e : Ir, o rder to avoid a timc-consuming rcadlng of cX]l1ana tory cOntexl, \he figures arc 
designatecl . In addi tion to figurc numbcrs. wit h abbrcvi<l ti ons of the spccics nnmes ns st ring of 
fi r st leIters. c, g . R UGI ..., rllui110(/is 01' HUGU = 1"1I0U/OS(1. 
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