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11{,' /'lIIica IOllae Finzi, 1926 - a species separate from MY/'lIIica salJ/lleli 
Meinert, 1861 (Hymenoptera:Formicidae) 
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Ahst rad 

Morphologie<! 1 amI cco logic;1l cvidcIlCC lor the separate spccil:s idl:lltity 01' A(I'I"/II/{'(I I(J/I{/(' Fin zi 
J 926 amI ,li .mlm/el; Meine r! 1 X61 is prcsc lllcd. Thc fcmak cas lcs ur AI. Im/(If' di rrel' t'ro!ll AI. .rt/hllk,i 
in partielll:!r by thc larger width orbasa l scapc lobe amI the smallcr maximum distam;1.! urrronl;lllubl..:s. 
All individual gyncs ami abotll 97 'x. 01' th c workcr nest s<lmpks C;1I1 bc sl:paratcd by ;1 disc rilllinani 
fUllClioll11Sing these characlcrs. Thc habitat segregation oLl/. /()//{/l'a nd ,lI. .w/Jllkfl' is vl.! ry strang. Thc 
main habitat of AI Imlrle is xcrothermous woodland (5() % 01' sampks). Il)lIuwcd hy open peat bog 
(20 %). ami open :\ero th ertnOllS habita ts (19 %). Onl y 11 'X, or the AI. .m/J/lkri nests were round in 
:,,\c rothertnOlls woodla nd. 83 % in open :\crothertnous habitats. ami no nest was found in peat bop. 130t h 
habitat sclcction and geog rap hic distribu ti on indicate .11. /O!/{W to be the kss thermophilie spccics: in 
Fcnnoscandia. it st retches 200 - 300 km farthcr nort h ami it SI.!I.!Il1S to bc absl.!nt frOllithe i'.'kditI.!ITanl.!'lIl 
south a r ·HJo N whl.!re AI. .m/mk,iis st ill abundant. 

\Vithin Ihc sympatric range . s)'llIop ic occurellce was not cd in 19°(, o f lh..:: gl.!ograph ie si les. The data 

do no t suggest in..::re<l sed hybridisa tion in case of sYllIopi c oecurrc ll ee ami doublrul sam pks are bell er 
eOll sidefed as a n:su lt o f i1l1raspecific va ri alion falhe r than repn:scllting hybrids. The AI. Imwe 
populalions from peat bogs haw a signilicalllly enlarged scape lobe cOlll pared 10 eonspceific pupulations 
froll1 othcr habitat s. 

Z II S~1 1I11ll C n fass 11 n g 

JHyrmicalo/Ult! Fi nzi t 926 - e in c von Jl'~)'rl1lica salm leri Meincrl I HG J vcrschicdenc Art 

rviorplloJogisc hc und ökologi sc hc Argum cnte für die J Icterospczi fitiit vo n r/(I"!"IIl/CfI 

/o/Jfle Finzi 1926 und A(I"I"/I//ca .w/m/eri Mcinert 186 1 werdcn dargeste llt . In dcn weiblichen 
Kaslell unlcrsehcieici s ich AI. /o/lfle von AI .m/J/I/eri in sbesondere durch die grässcre 
Weile eies Scapuslobus und elen geringercn Maxi lllalabslilncl der Fronl<dl:lppCIl. Alle Clynell 
und 97 %) der Ncslp rob~n der Arbcitc r können llliltcls Diskrilllinatlz l'unklion en. die diese 
be iden Me rkma lc vcrrcchnc1l. u1llersch iedcll werden. Die Ilabi talwahl VOll AI. Imme Lind 
AI. .mIJ/l/erf iSI sehr unterschi edli ch. Das Vorzugshabitllt von AI. Imme is t xero thel"lllCS 
Wald land (56 % de r Proben). gefo lgt von offenen Torfllloorcn (2 0 1%) und offe nen 
" crothenncll I-I abila tcn (19 (%). Dagegcn wurdcn nur J I %) der Ncs tcr von AI. .moll/eri in 
xcrothenncn Waldland. 83 % in offenen xerotherlllcn Ilabitatcn und kein Nes t in Torfllloorcn 
gcfundcn. Sowoh l I-I abilatwahl als auch gcographi s<.:hc Verbre itung weisen AI. Imme als 
die wcn iger thermophile Art aus: in Fcnnoskand ien ge hl sie 200 300 km wcilcr nach 
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Norden und s ie sche int im Mediterranen Raum südl ich von 40° N nicht mehr vorzukommen, 
wiihrcnd A/. .mIJ/lIcI/ hier noch hiluf'ig ist. Innerhalb eies sympatri schcll Gebietes bei der 
Arten wurde ein syntopcs Vorkotll1llen für 19 %l eier Fun dorte fcstgc slcill. Die 
morphologischen Daten liefern ke ine Hinweise nil' erhöhte l-I yb ridi5>icrungsfrcqucllzcn an 
Orten mit syntopcll Vorkollll11en. Zwc ifclhafl c Proben sind daher besser durch intra
spezifische Variation als durch st attgcfulldcnc l-I ybridis ic rungcll zu crkliircn. obwoh l 
letztere nicht auszusc hließen ist. Die AI Irmfle Popu lationen aus Torfmoorcll haben im 
Vergleich zu konspezifischen Populationen allS andere n Hab itaten einen signifikan t 
grösscrcn Scapuslobus. 

1.lntl·oduction 

Aftcr much eonfusion in the first half of the 20th ecntury. thc intcrprclation of the 
myrmieine allt speeies J1(rl'll/fca .faulf/elf Meinen 186 1 has remained stab le bcginning 
from Sadi llip LO Lhe presellL. ARNOLD I (1970). COLLINGWOOD (1979), KUTTER (1977), 
SA DI L (1952) alle! SE I FERT (1988. 1996) obviollsly Ilamee! Lhe same speeies as M .\'{I/m/elf. 

lt secms that no rev ising previous author has ever seen a type speeilllcn of Meinen ancl 
such material was also not availablc for the present <luthor. An interpretation 01' Al .\'(Iblf/elf 
is thus only bascel 011 Mcinen's original elesription Ihat states for the male a seape as long 
as one-Ihirel of the funiculus, the legs with long crect ha irs, and <I petiole strongly rugosc . 
Thc worker is elescribeel as having <In almost recwngularly boweel seape base with a dem 
and dorsal longitudinal carina ancl car-shaped li·ollla l lobes. 10 of the 12 A/(rnllfca spee ies 
possibly occuring in thc terra typiea do not show such a combinat ioll of male anel worker 
eharacters. As possible e<lndid<ltes for th is nallle rell1ain only Ai. .m/m/elf in the preselll 
undersl<lneling anel AI 100me Finzi. However, Meinert die! not J11ellt ion the presenee of a 
very big or 1l1<l ssivc scapc lobe alld A1. /ol1ae is elcfinitely rarer in Ih is region Ihan 
Al.fab/l/elf. I-Ienee, therc is lll11ch hope thai the presenl definition of Al .\"fIlm/elf will 
rcmain stable in ca sc of diseovcry of genuine type material. 

;I-(II/"lIlica .ralm/elf Iws a W Pa lacarctic distribut ion and rcaches W Sibcria just in 
N Kazakhst<lll. SE I FERT ( 1988) has synonymised two taxa with A(wlllfca .rablf/e/t: A(J'I"/Ilfca 
.f(·abniwrlir subsp. ImMe Finzi 1926 alld ;//ITJJlfca J"ablf/elf vm . .\Jl/ilO.rior Santsehi 193 1. 
Reeenlly, howevcr. hc treated 111. IOllae as bona spee ies ill his guide Oll CCll tral Europcan 
allts (SEIFERT 1996). Thc most obvioLls morphologieal difTerence 01' A1. /mMe is thc much 
larger seape lobe (compare Figs. A I 02 and A 117 in SE I FERT 1996 ; Figs. Ja , .lb, La, ami Lb 
in KLEIN et nl. 1998) . I-Iowcvcr, thc eonsiclerable varitttion 01' seape lobe size within both 
Al. /ollae and Al Sflbl//elf complieatcs the separat ion 01' both entities allel rai ses some 
doubt on their hctcrospccifity. Th is pa per prcsents morpho log ical anel ccologica l 
argumcnts thaI a scparate treatment 01' Al /ollae is an acccptabic elccis ion ami givcs 
information on polymorphisl11 wilhin thc ;11. J"ablf/eli spccies complex in Europe. 

2. M aterial studicd 

284 worker smnplcs with 929 speeimens ami 80 quccn sampies with I I I spccimcns from 
altogcthcr 183 geographie si tes were morphomelr ieal ly in vestigatcd. Thcy eallle from thc 
following regions: thc ßrit ish Isles (6 samplcs), Fcnnoseandia ami Denmark (78), Francc 
and thc Benclux count ri es (10), Ccntral Europc (208). the Balkans anel Asia Minor (16), 
Spaill (26), ami Italy (8) . Thc worker sampies were 10 98 % nest sampIes allel in 2 % 01' the 
cascs loeal sall1plcs (randoll1 hand sampies or eontcnts 01' thc same pit!'all trap). 
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Thc malcria l inc ludcd thc following typc spccimcns : 

Typcs 01' A(J ·tmlt·tI .m/m/eI155p. !ol1a e Finz i 1916. slOrcd in thc Museum 01' C011lpara li vc 
Zoo logy 01' Ihe I larva rd Univcrsily Cambriclgc Massachusell s/ USA: I worker kClOlypc 
(by prescnl des ignalion) frolll Kar islojo (Finland). leg. Forsi us: 3 worker paralypes from 
Monle ßaldo (Trcnlino/ llal y) . 1923 .0 7: 3 workcr panll Ypcs from Monl~ Manos (NE 01' 
Tricsl. now in Slovcn ia). leg. Finz i 1923.05 : 1 \\'orke r alld I gyne paralyp~ from Ralzes/Tiro! 
(= Razzes/Trcl1 lino ). 

The Iype worker 01' A(J'I"/IIic(/ .mbllieti val'. spillosior Salllschi 193 I lab~lIed . Pyn'll. (JC('. 

/1"1111. J5 J6.J. / 9J6 Li"r//Jelg. tl/ .fa/mleli J: spillO.l'!o/" 0pll.\:, Nalurhistorisches Mlls~lIm 
Basel. 

J . MClh ods allCl lr l"ln il1 o)ogy 

M o rp h om ~ t ry 

McaSllre lll c nt s we re made 0 11 lllo 1111ted a nd dried SPCC illlCIlS ll sing a go ni om ~tl.,;r H l y pc 

pin-ho lding dcv icc. pe rllliiting cndless rotalions arou nd X, Y. a nd Z axcs . A Tedmival 2 
(Zeiss Jena ) 0 1' a M I 0 (Wild ) s tereo mic roscopc wa~ used at rnagni li c:L tions 01' 100 225x. 
Thc max imum poss ib le magnifici1 ti on 10 keep a st rll C\LJre wilhin Ihc range or Ihe ocular 
m ic rol1l c tc r was lIsee!. A rn can rncasuring c rror of2 pm was ca lc ulalee! für s llw lle r slruclu rcs 

s ll c h as FR , bUI o ll e of ± 4 ~lrn for large r slruClu res such as gY ll c mcsosomiJ length . 
To <woid rou nd ing crrors . all mcasurcmcnls were rceo rded in pm cvcn for c ha ractc rs for 
whieh a prceision of± I ~1 1ll is imposs ible. 10 l11orphollle lric c haraclers wcre in vcstigated : 

CL - maxi mul11 ccpha lic lenglh in med ian lillc; thc head musl be earcfull y lilt ed to thc 
position w ilh the true maxilllulll. Excavalions of occi put and/or c lypeus rcd ucc 
CL 

C\ V - maximum cephalic width: in A(rnJlica always ,'!C ross cycs 

FL - maxi mulll distancc 01' Ihc frontal lobes 

FR - minimum dislance belwcen frontal carinae 

ML - Ill csosollla length in Ihe <datcs: lllcasurcd in la te ral vicw from Ihc c<ludallllosl 
portion 0 1' propoclellJ11 10 thc frontalmoSI poinl 01' Ihe anler io r pronola l s lopc 
( i. e . 110110 thc frontalJ11ost point or lhe whole pronolulll Iha l is lIsually conecaled 
by Ihc occ ipu l!). 

PE\ V - maxi mulll w idlh ofpelio le 

PP \V - max imum w id th 01' postpe lio le 

SL - max imulll s tra ighl line scapc 1cnglh exclucl ing thc artictl1 ar condylc 

S P - max imulll 1cnglh 0 1' p ropodeal spines. Ari thill el ic rn can 01' bOlh spines Il1casured 
in do rso fronta l v ic w from sp in e tip 10 Ihe bO Il OIll 0 1' Ihe IllCni SC ll s ro rlll cc! 
be twce n thc spines . Thi s mode of 1l1 easuri ng is less am b ig uo us Ih an o lh e r 
Ill c thods bUI result s in some spine Icng th in spcc ies w ith rcd uccd sp ines. 

S \" - m a x illlulll d is tance between cnudal lobc marg in a lld antc rior scapc Illarg in 
llleas ured pcrpe nd ie u la r to th e longitud inal scapc ax is. T he scape m us t be 
ca rc full y tilt ee! Lliltill Ihc max imum d istancc is s itualcd in Ihe Illeasuring plane. 
T his is give ll in dorsofronta l pos ition as clc fi ncd by SE IFERT ( 1988.1996) . 



198 I3crnhard Seifert 

Habitat typing 

Only thc SPOIS from wh ich nest Sil111 Ph.::S havc beeil collcclcd were lIsed for hab itat 
typing. Fom l11all1 hab itat catcgorics were distinguishcd. using informati on providcd by 
pla!ll species cornpositioll. plant covcrage. inclin<llion. ane! geologie OlllC rop: 

( I) open xcrOlhcfmous: xcrothcnnOlls .md sCllli-dry grass lands or open xc rOlhcr1l1olls 
hcalh (usual ly with Ca/IIII/a) 

(2) open tllcsophil ic: 111<1i11l y lllcsophilic grass lands wi[h highcr grasses 

(3) open moist to \Vet: Slllll1Y pe:!1 bogs 

(4) thermophilie woodlalld: sunny woodland with Pilll/.\', (luerellJ'. 01' C{/.\,/(/llea as rnain 
Irce spccics 

Ir n01 othCfwisc statcd. statisti<.: tests tcsted Ihe cqualily 01' 111 C<l11 va lucs: a I test was 

applicd. when an F lest provcd 1111.: cqual it y 01" the varianccs: otherwise a tllodified I test 
with corrcctcd degrees 01' frcedolll according 10 WELCH (1947) was applicd . 

.. L Rcsults 

-' . 1 The morphologic:.11 distinctncss of MYl"Illica sabulefi and 111. 100me 

Based upon worker nest s1l1l1plc 11lcnns ami individual gynes. two distinct clusters can 
bc dCll10nstrated within the \V Palaean.:t ic AI .\"(/hllk,i complcx (Tabs. J ami 2. Fig. I). 

30 

25 ~ 

0 
~ 

20 ~ Q. 
E 
~ 
;;; 
~ 
c 
'0 
" • .Q 

E 
~ 
c 

0 

~ ~ tii f<j f2 
0 ö 0 ö ö 

~ 
ö 

Myrmlca sabuleti 
n=144 

(Ifolithout Iberia and SW 

France) 

<Xl ~ N 0 
<Xl 0 'C 
0 0 

discriminant Dlm) 

<Xl 
'C 

Myrmiea 
lonae n=111 

:<l (ij N ß 
" 

Fig. 1 Discrilllinllnt D(\\I2) or worke!" liest s:llI1plc Illcans 01" A~l'nl!ic{/ 100we ami AI w!l",k,i with 
D(W2)~ 6.5 SW/SL O~JO CW/rL~ 



Ta
b

. 
1 

M
o

rp
h

o
m

cl
ri

c 
da

ta
 0

1"
 \

\l
o

rk
 c

rs
 0

1' 
th

c 
E

ur
op

ca
n 

A(
J"

J"
III

ic
lI 

.m
b

ll!
e,

i s
pc

c
ic

s 
cO

ll1
pl

cx
. 

D
(W

2)
 i

s 
a 

I in
ca

r 
di

sc
rim

in
an

t 
\\I

ith
 0

(W
2

) 
= 

6
.5

 
S

W
/S

L 
-

O
.3

0C
 W

/F
L

. 
N

ot
c 

th
a

t 
th

e 
Jll

lll
1b

cr
 0

1"
 1

11
ca

su
rc

d 
in

d
iv

id
ll<

lls
 i

s 
o

nl
y 

52
. C

l3.
 a

nd
 5

6 
fo

r 
AI

. 
/o

llf
le

. 
A

I 
.\·'

'/W
!e

ll:
 a

m
I 

S
W

 
Iv

lc
di

tc
rm

Jl
ca

n 
A

I. 
.m

h
ll

!e
'i 

rc
sp

cc
tiv

cl
y 

in
 c

as
e 

01
" 

th
c 

ch
ar

ac
tc

rs
 e

L
le

W
, 

P
E

W
 le

w
. 

P
P

W
 le

w
. 

am
i 

SP
ie

L
. 

in
d

iv
id

u
a

ls
 

n
 e

s
 t 

s
a

m
p

ie
 

m
 e

a
n

 s
 

.5;
 , 

99
 

M
.l

o
n

ae
 

M
. 

sa
b

u
le

ti
 

M
. 

s
ab

u
le

ti
 

M
.l

o
n

a
e 

M
. s

ab
u

le
ti

 
M

. 
sa

b
u

le
ti

 
, >

 
~
.
 

S
W

 M
ed

it
er

ra
n

ea
n

 
S

W
 M

ed
it

er
ra

n
ea

n
 

~
 

(
n
~
3
8
5
)
 

(n
~
4
6
7

) 
(
n
~
7
7
)
 

(
n
~
1
1
1
)
 

(n
~
1
4
4
)
 

(n
~
2
9
)
 

i;- >
 

>
 , 

C
W

 
11

78
 ±

 6
3 

11
46

±
64

 
11

68
±

80
 

11
83

±
52

 
11

45
 ±

 4
9 

11
75

±
74

 
:::

! 
[9

80
, 

13
89

1 
[9

30
,1

31
31

 
[9

67
, 

13
65

1 
[1

05
7,

13
29

1 
[1

0
16

, 
12

53
1 

[1
01

0,
13

33
1 

B.
 

S
W

IS
l 

0.
26

0 
±

 0
.0

24
 

0.
19

7 
±

 0
.0

19
 

0
.1

57
 ±

 0
.0

16
 

0.
2

6
3

 ±
 0

.0
21

 
0.

19
6 

±
 0

.0
16

 
0

.1
5

8
 ±

 0
.0

14
 

'" 
[0

.2
06

, 
03

29
1 

[0
.1

46
,

0.
26

71
 

[0
.2

27
,0

.3
16

1 
[0

.1
37

, 0
.2

00
1 

Iv
 

[0
.1

3
2,

 0
.2

05
1 

[0
.1

51
, 

0.
22

81
 

'" I 
C

W
IF

l 
2.

04
6 

±
 0

.0
68

 
2

1
5

5
 ±

 0
.0

66
 

2.
23

8 
±

 0
.0

66
 

2.
04

1 
±

 0
.0

57
 

2.
15

9 
±

 0
.0

49
 

2
.2

41
 ±

 0
.0

59
 

~
 

[1
.8

31
, 

2.
26

81
 

[1
.9

56
,

2.
39

01
 

[1
.8

92
,

2.
19

51
 

[2
.1

16
, 2

.3
52

1 
•. 

[2
.0

87
, 

2
.3

82
1 

[2
.0

32
, 

2.
30

61
 

" r. 
F

U
F

R
 

1.
64

4 
±

 0
.0

98
 

1.
5

2
5

 ±
 0

.0
78

 
1.

34
4 

±
 0

.0
67

 
1.

64
8 

±
 0

.0
84

 
1.

52
2 

±
 0

.0
63

 
1.

33
8 

±
 0

.0
68

 
n r.'

 •. 
[1

.3
99

,
1.

93
11

 
[1

.2
99

,
1.

72
21

 
[1

.2
28

, 
1.

48
81

 
[1

.4
61

, 
18

85
1 

[1
.3

70
, 

1.
66

91
 

[1
.2

34
,

1.
45

11
 

•. r.
 

C
W

IF
R

 
3.

35
9 

±
 0

.1
71

 
3.

28
4 

=
 0.

15
0 

3.
0

0
6

 ±
 0

.1
39

 
3.

36
1 

±
 0

.1
38

 
3.

2
8

5
 ±

 0
.1

14
 

2
9

9
6

 ±
 0

.1
20

 
" " ~ 

[2
.8

64
,

4
.0

01
1 

[2
.7

56
, 

3.
76

51
 

[2
.7

76
,

33
97

1 
[3

.0
05

, 
38

56
1 

[2
.9

82
, 

3.
65

21
 

[2
.7

78
, 

3
.1

84
1 

;;
 

S
U

C
W

 
0.

81
4 

±
 0

.0
2

0
 

0.
81

2 
±

 0
.0

20
 

0.
83

8 
±

 0
.0

22
 

0.
81

4 
±

 0
.0

16
 

0.
81

1 
±

 0
.0

16
 

0
.8

3
7

 ±
 0

.0
19

 
'" 

[0
.7

48
,

0
.8

89
1 

[0
.7

59
, 

0
.8

70
1 

[0
.7

86
,

08
97

1 
[0

.7
67

, 
08

52
1 

[0
.7

7
2

,0
.8

5
51

 
[0

.8
01

, 
0.

88
21

 
~ 

S
P

IC
l 

0.
39

2 
±

 0
.0

21
 

0
.3

9
9

 ±
 0

.0
2

4 
0

.3
75

 ±
 0

.0
22

 
·s , 

[0
.3

48
, 

0.
43

41
 

10
.3

34
, 

0.
45

71
 

10
.3

29
, 

0.
42

91
 

, ~.
 

C
U

C
W

 
1.

02
5 

±
 0

.0
20

 
1.

02
7 

±
 0

.0
17

 
1

.0
31

 ±
 0

.0
17

 
~
 -. 

10
.9

76
, 

1.
06

01
 

1
0

9
8

3,
1.

06
11

 
[0

.9
91

, 
1.

06
21

 
~
 

;,
. >
 

P
E

W
IC

W
 

0.
28

4 
±

 0
.0

15
 

0.
28

5 
±

 0
.0

14
 

0.
28

0 
±

 0
.0

14
 

'" ~ 
10

.2
57

, 
0

.3
25

1 
10

.2
56

, 
03

33
1 

10
.2

54
, 

0.
32

21
 

P
P

W
IC

W
 

0.
40

5 
±

 0
.0

14
 

0
.4

0
7

 =
 0.

01
8 

0.
40

2 
±

 0
.0

14
 

10
.3

80
, 

0.
45

51
 

10
.3

76
, 

0.
46

81
 

10
.3

50
,

0.
43

11
 

D
(W

2)
 

1.
07

8
±

0
.1

6
7

 
0.

63
2 

±
 0

.1
28

 
1.

09
7

1
0.

14
8 

0.
62

5 
±

 0
.1

08
 

10
.7

19
,

1
.5

42
1 

10
.2

72
, 

1.
10

51
 

10
.8

43
, 

1.
47

41
 

[0
.3

07
, 

08
36

1 
'" ~ 



200 Bcrnhanl Sei rer! 

Thc ;I~l'I'lI!ic{/ IOllfle c luster !las a llluch largcr SW/Sl. a notably smallcr CW/ FL, anel 
sJightly lm"ger CW/FR in bOlh castcs Ihan thc AI. .ra/miet! cluster. No dilTcrcnccs \Vere 
round in scare lcngth. wiclth 01' waisl segments. spine length. a11(1 h~ad Icngth indices. 
Thcrc are s ignilicantly positi ve allomctrics 01' SW/SL rar bOlh AI ,\"{I/miet; .md AI 100me 

thc considcratioll 01' which, ho\Vcvc r. eloes 1101 change dctcrminations. A di sc rilllinant 
fUllclion 

D(W2) ~ 6.5 SW/SL - 0.30 CW/FL 

in thc workcrs .md 

D(G2) ~ 7 . X39SW/S L - 0.5 1 2CW/FL 

in Ihc gyncs offcrs a suflicicntly gooel scpanllioll 01" balh Cll lilics . As A/J'Flllica .fabll!e!i 
wcre illlcrprClCd \Vo rk er nest sarnp[cs wilh 0(\\'2) < 0.84 allel as AI IOllae such with 
0(\\12) >0.84. AbOlli 7 samplcs. or 2.8 % 01' thc total. whieh were fOlllld in thc imcrval 
0(W2) [0.81. 0. 87 ]. are of uneertain determination. All individual Iype spce imcn s of 
A/ IOllae are ·t ypieat·: D(W 2) is 1.250 in the lee totype 01' A/ Imme from Ka rislojo. 
0.963 - 1.022 in Jour paratypes from M. Haldo. 1.096 - 1.232 in thrcc paratypcs fr0111 
M. Nanos, ancl 1.192 in the paratype rrom Ratzes. Gynes have 11 D(G2) < 0.73 in Al .mbl/leli 
and > 0.75 in /11 l()Ime. The paratype gy ne 01' AI /ollae from Ratzes has D(G2) 01' 1.137. 

The SW Mediterranean population of A/ .1·fI/m/crl (found in tber ia anel S\V Franee) 
s ignilieantly elifrers frol11 the AI .wlm/eli poputation 01' the relllaining tcrrilOrics by less 
dive rging frontal tobes. 11 very sIlla lt senpc lobe. and a longer scape (Tabs. 1 anel 2). 
Howcver. d iscri minanl fimctions using nesl salllplc rneans as the opera tional unit did no t 
providc a convi ncing separalion 01' this population Ihm does 1101 deserve a taxonom ie 
name . 

Tab. 2 MorpholllClric dal<! 01' gyncs of thc EUfOPC:l1l AI .f(lIJ/I!eri spccics complcx. D(W2) is a 

li near di:-;crilllin:l11l wilh D(G2) = 7.839 SW/S L 0.512 CW/FL 

M. lonae M. sabuleti M. sabuleti 

SW Mediterranean 

(n=45) (n=60) (n=6) 

CL 1320 ± 40 1322 ± 32 1307 ± 80 

[1184. 1386] [1249. 1384] [1215. 1414] 

CW 1325 ± 40 1334 ± 37 1317 1 94 

[1226. 1383] [1242.1 412] [1198, 1402] 

ML 2004 ± 71 2029 ± 72 2008 1 125 

[1869.2114] [1879. 2190] [1843, 2123] 

SWIS L 0.268 ± 0.021 0.203 i 0.014 0.171 ± 0 .030 

[0.233, 0.326] [0.173, 0.231] [0 .141 , 0.205] 

CWI FL 2.078 ± 0.053 2.217 ± 0.080 2.247± 0.122 

[1 .976, 2.178] [2 .070. 2402[ [2 .139, 2437[ 

CWIFR 3.134±0.151 3.163 ± 0.156 2.902 ± 0.114 

[2.833, 3.555] {2 .877, 3.615] {2.700. 3.014] 

FUFR 1.508 ± 0075 1.428 ± 0.071 1.294 ± 0.070 

{1.382, 1.687[ [1.319,1.6411 {1.231,1 .399] 

S UCW 0.764 ± 0.016 0 .749 ± 0.017 0 .801 ± 0.045 

{0.736, 0.793} [0.713. 0.7861 (0.733, 0.862[ 

D(G2) 1.035 ± 0.173 0.458 ± 0.123 

{0.756, 15111 [0.161 , 0.726] 
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4.2 Habit at sc lccti o ll alld gcog r a ph ie distr ib u ti on 01' M . . mhuleli :1I1d M . IOllll e 

In 98 ncst silmplcs 01' AI IOl/ae anel 107 of AI .\'f/lmleti thc habi tat was known. The daw 
show e learly d iffe rcnt pa tt erns of habitat sclcct ion ami prov ide furthcr argulll cnts l'or :1 
he terospec ifi ty 01' A1. IO!lae a11(1 A1. .mlNllerl. R3.2 {Xl 0 1' thc AI .mlmler; nests wcre lo und in 
open xerolhenllo ll s hab itaIs. only 11.2 % in xcrothennous woods. :111(1 no nest was found 
in open boggy habitats . lf ence. AI yabllieli is di stributecl ovcr thc main hab itat types as 
is typical for a thermop hili c ant spccies. Th c habitat sc lec tion 01' AI. IO/me. howcvc r. 
elcviates sl riking ly: as Illueh as 56.1 % 01' thc AI IOl/aC' nests wcre found in xcro thcrmous 
woods. 20.4 % in open boggy places. and 19.4 % in open xe rot hcnllOUS habitats. Eaeh of 
these ratios is signifiet1t11ly cliffcret1l bctwccn bOlh spcc ics für p < 0.0001 if tcstecl in thc X: 
test. Open Il1 csophilie habitats. in thc stud y a rea these a re usua[[ y rneadows with highcr 
grasses, nonna[[y do not provide optimum c limatic conelitions lor broml developmcnt and 
are inhabited by bOlh AI .ralmlet; anel AI IOl!ae in cqually sma ll frequenc ics (5.6 % vs . 

4.1 %). 

Tab. 3 Distribution 01' th~ n..:st s<lmplcs 01' II/yrmi('{/ /O/!fW alld AI .mIJII!cri o"er foul' l11ain h:lbitat 
calegories. 

Hab itat category Myrmica lonae Myrmica sabuleti 
(n=98) (n=107) 

(1 ) open xerothermous 19 (19.4 %) 89 (83.2 %) 

(2) open mesophi lic 4 (4 .1 %) 6(5.6 %) 

(3) open boggy 20 (20.4 %) 0(0 %) 

(4) xerothermous wood 55 (56.1 %) 12(11 .2 %) 

T he pec lIl ia r habila t sc lect ion of A1. 100me el cse rvcs a more de tai led co ns icl c ra t io n. 
Undoubted ly ;!tl Imme is a ratbe r thermophi lie but to :1 lesser c1egrec Ihan !kl sa/m/ell. 
In xerothermous grass lands of Centnil Eu ropc I1 is us ua l1 y rcp laced by Al .rabulell anel 
ot her therm o p h il ic A~/'n"l('a s pccics . Howcve r, occurrcnec o n open xcrothcrm ou s 
grass lands as a subdominant ant w ith estimatcd dens itics o f 5 - 15 l1esls/ 100 m1 is no rea l 
exception. Such populations were founel by the <luthor Il ca r Poxelorf anel near Wi llcrsroda 
in Thüringc n/Gc l'lllany 01' ncar Sicrl-c in Valais/Switzerl and. As a ru le, such xero the rmous 
grassland popu lations do oeem in Cent ml Europc in loca lit ics w ilh c lose ly-ne ighbollrcel 
somce populations of Al Imme in xerothermous wood land. In S Fin lancl , were the main 
eompe t itors A1. .ff/blliell 01' ;11 .speclair/es a rc abse nt 0 1' cxtre llle ly ra re, AI /O/we is Cl 

dom inant i/1./'n"lca on S-exposed xcrothcrmoll s gmss lallds on sand 01' g rave l. 

A peculia rity 0 1' ;1/ Imme is its occurCllce in open part s of' pcal bogs. Such populat ions 
we re fo und in S Swcdc ll m:ar Röke (leg. Douwcs) anti nca r Kroks trand ( leg. Collingwood) 
and in thc Nc thc rlands nea r Lichlenvoordc (leg. El mcs) . 111 Ge rIllany. ;11. Imme is a typieal 
ant of the pea t bogs 01' thc no rt hc rn foo thilI s of the A lps , w here it was fo uncl in Ihe 
Harprechts llloos ncar Eiscnha rz ( leg. Seifert) , Ihc G ründ Ienr ied nea r Ravensbmg (leg. 
Kli ngse is) , a bog near ßClleeliktbc llcrn (leg. Seifert). a bog near Wall gau ( leg. Douwcs), 
and in the Sehönramer Filz nca r Teisendorf (Icg. P. Hartman n). T hc populations in the peat 
bogs ncar Eisenharz <md nea r ßcncdiklbclIern both showcd dcns itics 0 1' 7.5 nests/ 100 m1

. 
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AI. !O/JfW was hefe a subdominan t anl spcc ics anel avoielccl the wc ttes t parts 01' thc habitat. 

Xcrolhcnnolls wood Jand is thc most imporlant habitat 1'01' 111. fa!lal' in CCll tral Europe, 
thc sOll lhcrn slopcs 01' thc Al ps. and the Ba lkans. Main trce spcc ics <I fe c ithcr PilJlI.\' 

sli,'e.r,dr. Qllerell.\' pelrflefl. QllerclI,l' ro/ml". (}lIerC1IS p"beJ'cell,r. P,ilfl.\' "igra. 0 1' Cas/flllea 

... ·mim dcpcnd ing upon phYlOgcograph y. Gcological OlllCrop and tree spccics composition. 
howcvcr. are 01' no di rccI importancc fü r "(ITm/ca IOl/ae. Thc ncccssary conditio l1 for 
brooel dcvclopmcllI in Central Europc is Illerei)' a suffic icll t amQunl of slI ll-exposee! spots 
on fores! floors. On Ihc sOll thcrn slopcs 01' thc Alps. Al 100me is obvio tl sly a typ ica l an ! 
in xcro thcrmous forcsts betwecn 450 :Iml 11 00 111. 

Thc ha bita t sclcctio n indi cates AlyrlllicfI IOllfle to bc Icss xc rothermophi lic than 
AI .rabll/eli This picturc is eonlirmcd by geographie dist ribution. AI /mme gocs north to 

61 ° N in Se"lI1dinavia and 10 62° 30' in Finlalld. AI .mhll/eli rcachcs 58° 40 in Seotland 
and S SC<l ndi llavia allel SCC Ill S to be entirc ly absent from Fi nla lld. The southc rnmoSl 
know il s it l:s 0 1" AI. /al/ae in the Balkans and As ia Minor are s il u,lIed <11 4 1° N whilc 
AI .rabll/ell gocs sOlllh to 37° N in Grccec <1m\ thc Ibcrian peni nsula . Al Imme is so rar 
not kno\V1l rrom thc southcrn Bri ti sh J:.des. the ent ire Ibcr ian pcn insula. SW Franec alld 
thc Apcnnin cs. Within tltc who lc s[udy area AI. IOfwc is I11l1 ch lcss abunda nt th an 
AI. .ralmlefi :md is kno\Vn from 59 s itcs: 

AUST RI A: I\,rlach 7 km S\V. 199-L07.11: Rifenal 1.5 km N. 1997.06.20: Roppe ll 1 km E.. 
199 .. L07.0 .. J; 13 ULG ARI A: Dobrostall. 1982.09.10: FINLAND: Finström: Ikrgö .. 19S7.07.2X: Karis lojo 
(leg. Fors ills): Lahti 2 1 km E. 1996.07.11: Nau\'o. Se ili. 1 98·.J.08.03: Savonlinna. 1961.06: GERMANY: 
13adcn-Würncmbcrg: Eisenharz - 2 km SE. 1993: Ravc nsburg: Griind lcnricd. 1992: lJaycrn: Wallgau. 
19X6.0S.20: Ikncd iktbc ucrn - 5 km WSW. 1994 .07.06: Garm isc h- Part c.: nkirchcn 12 km W. 
1994.0S.23: Tc.: iscndurf - 6NE, SchÖnrallll.:r Fil z: I/c.:ss\!n: Brc itcnbach. 19n.05.31: Enla - 1 km NW. 
1999: Nordrh c.:in-Wcs tfal cn: Lcn gc.: ri ch I kill E, 1999.05.0R: Nicdcrsachscn: Lingcn - 4 km N\\'. 
1995: Lin gc.: 11 7 km N\V. 1995.09.0(1: Sa\! hs\! ll : Nicdcrodcrwi lz. 19 20.09. 12 : Lic lllc lil an nc. 
1993.07. 18: Ruc hsburg - 0.5 km S. 1993.06.2 1: Scharfcnstcin - 2 km S, 1993.06.22: Tharandt -
1.5 kill E. 1993.05. 15: Tharandt - 0.9 km E. 1998.06.1 9: \Vccscns tc ine ntar Pirna. 1962.06.12: 
Zwickau- Aucrbach - I km SE. 1979.09.01: Chcmni tz. 1915: Sachsen-A nhalt: Qucllstcdt. 1980.06.07: 
Thüri nge n: IJ crkach. Grüne. 1996.09.05: Sc.:\!b\!rgcn ncar Gotha. 1996.06: Poxdorfe r Hang. 1986: 
\Villcrsroda 1 km W. 1993.07.20: Schlcswig- lI o1st\!i n: Lcck - 3 km S. Langcnbcrgc r Forst. 1997: 
ITALY: Trc.:ntino: M. 13a1<1o. 1923.07: lJo/c.:n 23 km E. Ra tzcs : Mcranscll. 1992.06.17: Tricst-NE: 
M.Na nos. 1923.05: KROATlA: Ivlrk vis tc. 19 10.06.27: Tl-IE NETH ERL ANDS: Lichtcnvoordc: 
NO RWAY: Il a ldl! l1. 1958: SCOTLAND: Loch rvlarcc.: : SWED EN: Gotland : Il c l\' i. SI. 0lo fsholm. 
1978.08. I 7: lJoh us Lin: Krokstnlnd. Stromsta<!: Sktlnc: Rök e, Fii ljclllyrs. 1979.05 .26: Östcrgotw n: 
Gcta . 1977 .0S.05: Vi st, 1958.04.24: Ö land: l3 orgholm, 1992 .06. 14: Byru11ls Sandvik. 1992.06. 14: 
Trüby, 1992.06. 12: S\V 1TZERLAN D: Ciordola. Sassonc. 1997.06.10: Locarno. Mtc.: Bn':. 1997.05.13: 

Messell . Scllünnatl , 1997.05.15: Pfynwald. Sicrn! 1990.07. 14: Savcrnc (Forei): TURKEY: ilgas: incbolu -
20 km S. 19H9.07.I O: Ka stamoll1l - 40krn N. 1990.05.20. 
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4.3. Syntop ic occurrencc a nd hyb ridisat io ll 

Among Ihe sitcs s i\Ll;:lIed in geographie regions with sYlllpatric ranges of AI lormt' <111(1 
AI .ml)//Ieff~ a minimum 01' 2 sampIes wi th an average of 4.5 s<lmples per si tc was availablc 
frolll 53 siles. Syntopie oecurrcnce was observed in 10 of thcse sitcs. 

Prec1 ieting thc nUl11bc r 01' siICs with synlopic OCCllrrenee fü r thc assu tllpl iotl of a ranc1oll1 
dis tribution needs an cstimntion 01' Ihe overall abundance ra tio 01' AI .ml}{//ell vs. AI IO/lfle 
in the considered ICrrilories. A ratio 01' 0.57: 0.43. as suggested by Ihe material cvalu:lted 
morphologically. is fully mi slcading sinee there was a st rong s<lmpling bias für siles with 
AI IO/me. Fauni sti e and ecological in vestigations pcrformcd by Ihe aLLihor in Ihe years 
1978 - 2000 oU lside a11(\ within the prescntcd research projcel resulted in <In cs tim<ltcel 
overa ll abundance ratio 01' AI .mlmlcr; vs. AI Imme of 8: I. Undcr Ihis assulllplion. 23 out 
of 53 s iles are precli c tccl 10 provicle sampIes 01' both spci.:ics in simu lalion s with 
homogellco ll sly di s tr ibutcd random nlllllhcrs ,-md a hornoge neolls variation bc tWCCll 
2.3 ... 7 samp ies per silc. Preelicted anel real valucs arc signiticanl ly ditTerClll for p < 0.01 in 
an X~ tes\. which indi ca lcs alrend for interspccifii.: spatial cxclusio l1 . Sincc sampling was 
1101 reslricled 10 a single habitat typc in many slUdy silcs. Ihe strang habitat segregalion 
is possi bly not the füll explanation tür thi s Irend. 

Il ybricli sa tions should reduce thc disl~1l1Ce 01' D(W2) from the indiffcrence va luc 0.R4. 
he rc exprcsscd by thc cquatioll D[ST = AßS ID(W2) - 0.84]. ami incrcasc the cocrtic ienls 
01' variat ion in D(W2). herc expressed by thc equal ion cVAR = SD/D(W2) . Howcvcr, 47 
ncst sampIes from sites wilh both spccies did not show dccrcascd dislances aJl(1 incrcascd 
intranidal va riation eornpared 10 201 salllplcs from sitcs with onl y OIlC specics (Tab . 4). 
whieh indieatcs that hybrid frequellcies arc nOI incrcascd in case 01' synlOpic OCClIrrcncc. 
Oceasiollal proximi ty to thc indifference value is Ihus beller ex plained by irllraspecilie 
va riability ralhcr Ihan bcing Ihc rcsult of hybridi salions. It is dilTi cult 10 dccidc from Ihe 
morphologieal da ta i f hybridisation really occurs. li secrns possible in 7 salllplcs with large 
va riation in sizc 01' scapc the lobc. Thrcc such s<llllples were found on Öhmd Island/SE 
Swcdc n. 

Tab. 4 Data ofworh.'r lH.'sl sampks 01' ,J(r'rmin/ /()!/(/cand AI .ml){fk,,·. DI ST = distancc ortl1(: 
ncst samplc lllcans of D(\\'1 ) fr01l1 thc indiffercncc poinl O.~4. cVA R = inlfanidat 
cocfficiclll 01" var ialion 01' D(\\'2 ). 

DIST 

cVAR 

nest sam pies fra rn 
sites with both species 

(n=47) 

0.2513 ± 0.1771 

[0.0159, 0.6342J 

0.0711 ± 0.0496 
[0.0071 , 0.2163J 

nest sam pIes frorn 
sites with on ly one species 

(n=201) 

0.2252 ± 0.1118 

[0.0031 , 0.5437] 

0.0808 ± 0.0494 
[0.0016,0.2472J 
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4.4. Ili n nenec of nest h~lb it a t Oll morphology 

Thc poss ib lc influcncc 01' thc nes t ]wbitat Oll thc express ion 01' discrilllinativc charactcrs 
111i ghl bc qucs tionccl. [n fact, this influcllcc is vc ry wcak in bal h spcc ics (Tab. 5). Thc onl y 
cxcc ptio n is that bog populati ons of AI. !olla(-! ha vc incrcascd SW/SL and dccrcascd 
C\V/FL. These differences are significanl fü r p < 0.000 I ir comparcd wlth thc population s 
frorn xc rothcnnous woodland. 

Scvcral cx planalions 01' Ih is dilTcrcncc sccm possible. [\ rcmains 10 bc in vcstigatcd if 
Ihe re is an adapti ve value 01' hca vil y sc lcro ti scd structurcs <11 A1.J'I"I"iCfI scapc bascs. 
If rcllccting 11 genclie difference. scape lobe cn brgclllcnt in bog Ai 100me is Illore likcly a 
pl c iotropic c lTcet of a sclcetion for a n unknowll phys iologieal adapt ion. Mod ifi eatory 
cpigcncl ic c ftccts of diffcring tClllpc raturc and humidity conditions on charaClcr express ion 
SCCt11 also poss ible . 

Tab. 5 Ex pressio n of so mc morph ologie'l l e ham ctcrs o f A(w/JIica .I·ahllk'i an<! 11/. 1fJ/la(~ 

dcpend ing UPOIl habitat type in workel" nest sam pie means. 

Habitat type Myrmica lonae Myrmica sabuleti 

Open xerothermous CW 1171 ± 46 (n=19) 1145±51 (n=89) 

SW/SL 0.265 ± 0.023 (n=19) 0.198 ± 0.013 (n=89) 

CW/FR 2.027 ± 0.062 (n=19) 2.151 ± 0.050 (n=89) 

Ope n bog CW 1191 ± 57 (n=20) no data 

SW/SL 0.282 ± 0.021 (n=20) no data 

CW/FR 1.996 ± 0.032 (n=20) no data 

xerothermous wood CW 1175 ± 52 (n=55) 1160 ± 32 (n=12) 

SW/SL 0.255 ± 0.016 (n=55) 0.202 ± 0.014 (n=12) 

CW/FR 2.064 ± 0.053 (n=55) 2.169 ± 0.046 (n=12) 
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