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Zusammenfassung

Insgesamt 26 Taxa der Gattung Myrmica, darunter 3 sozialparasitische Arten, werden fiir das
Territorium Europas, Kleinasiens und der Kaukasusldnder als Morphospezies bestitigt, wobei
Morphospezies als Hypothese iber eine Biospezies zu verstehen ist. 64 Taxa werden als jlingere
Synonyme gewertet. Abweichend von bisher tiblichen Systemen werden Myrmicae hellenica FOREL
und M. wesmaeli BONDROIT wiedereingefiihrt. Zweifelhaft ist der Status von M. aloba FOREL,
turcica SANTSCHI und caucasica ARNOLDI, die in der vorliegenden Revision aus praktischen
Griinden als Morphospezies bzw. parapatrische Arten betrachte{ werden, in der Realitdt aber
vielleicht nur distinkte Subspezies oder Semispezies sind. Es gibt keine Anhaltspunkte dafiir, daf
jacobsoni KUTTER, limanice ARNOLDI, myrmecophila WASMANN, ahngeri KARAWAJEW,
siovaca SADIL und ruguloscides FOREL eigene Arten sein kdnnten. Es wurde angestrebt, durch
weitgehend objektive Untersuchungsmethoden zu einer taxonomischen Entscheidung zu gelangen,
wofiir insgesamt etwa 18 600 morphologische Primé#rdaten ausgewertet wurden, Die Artbeschrei-
bungen werden durch z. T. ausfiihrliche Angaben zur Biologie erginzt. Es ist nicht moglich, ein
dichotomes Entscheidungsschema, das einzelne Merkmale abfragt, zur Bestimmung aller Arten
zu benutzen. Die hier vorgelegten Bestimungsschliissel fragen deshalb hidufig nach Merkmals-
kombinationen, wodurch die Sicherheit der Determination stark erhtht wird, dem Benutzer aber
die unbequeme sorgfiltige Untersuchung des Materiales abverlangt wird.

Abstract

26 taxa of the genus Myrmica, among them 3 social parasites, are confirmed as morphospecies
for the territory of Europe, Aisa Minor, and Caucasia, with morphospecies understood as hypo-
thesis on a biospecies. 64 taxa are regarded as younger synonyms. Deviating from systems used
up to the present, M. hellenica FOREL and M. wesmaeli BONDROIT are reintroduced. A doubtful
taxonomic status have M. aloba FOREL, turcica SANTSCHI, and caeucasica ARNOLDI which are
regarded in this revision, for practical reasons, as morphospecies or parapatric species, but
could be in reality distinet subspecies or semispecies only. There are no suggestions for jacobsoni
KUTTER, limanica ARNOLDI, myrmecophila WASMANN, ahngeri KARAWAJEW, slovaca SADIL,
and rugulosoides FORFL to be valid species. The author tried to find taxonomic decisions by
application of largely objective investigation methods, evaluating 18 000 primary data on mor-
phology. The species desecriptions are supplemented by informations on biology. A simple dicho-
tomous decision schedule asking for single characters can not be applied for the determination
of all species. ¥or this reason, the presented -keys frequently ask for character combinations
which increases the reliability of determinations but demands a time-consuming, careful exami-
nation of the material.

Introduction

Including infrasubspecific names, 90 taxa of the genus Myrmica have been described so
far from the territory of Eurcope, Asia Minor and Caucasia. More than two thirds of these
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taxa are obviously younger synonyms. In the course of this revision, it was possible to
examine the types or reliably type-compared material of 31 taxa. In the majority of the
remaining 59 taxa where types were not requested or not available, their real status could
be concluded with a high probability from descriptions, type locality, and year of descrip-
tion. For instance, I have synonymised M. puerilis STARCKE, 1942 with specioides BON-
DROIT, 1918 and there is almost no danger that this statement could be erroneous although
I have never seen any puerilis type. From all the really problematic taxa where direct exa-
mination of type material is necessary, I have got type specimens in each case — with ex-
ceptions of striata FINZI, 1926 which is probably held in MCZ Cambridge/Massachusetts.

In order to keep the size of this paper in reasonable limits, a complete account and dis-
cussion of synonymy is not given. Thus a lot of infraspecific or infrasubspecific names are
kept out of discussion. However, all these forgotten taxa were considered and even two of
them are reintroduced here as species.

As far as informations were available, I have tried to take into consideration ecological
and biological properties but it should be emphasized that many of the 26 taxa I have
accepted here as species are nothing but morphospecies which identity as real biospecies
has to be tested by detailed futural investigations on reproductive isolation. In doubtful
cases, I have decided in favour of a taxon which is, for the moment, a better solution than
a rash synonymisation; e. g. the taxa caucasica, turcica, and aloba regarded here as good
species could be in reality distinct subspecies or semispecies only. I have tried to present
numeric evidence for most of my statements and about 18000 primary data on morphology
are incorporated in this treatise. Further, I have found it reasonable to give often a lot of
comments in order to avoid a dogmatic presentation and to direct the attention to uncertain
decisions.

In contrast to genera as Tetramorium or Tapinoma, males are frequently of restricted
use for detailed separation of morphospecies in Myrmica and this paper gives many exam-
ples of morphospecies which are distinct in the female castes (with non-overlapping charac-
ters) but hardly or not separable in the males. However, males are certainly useful to esta-
blish groups of related species; e. g. rugulosa, hellenica, specioides, and turcica have very
stmilar males.
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Investigation Methods and Terminology

All measurements have been taken on mounted dry preparations under use of the Carl
Zeiss Jena stereomicroskopes SM XX and TECHNIVAL 2 at magnifications between 50x and
250x. A measuring accuracy of + 1 um is achieved for small structures as funiculus segments
or hairs but not for the largest measures where the principal visual error is + 5 um. To this
visual error have to be added positional errors and errors caused by different humidity —
e. g. a queen head width may decrease under the influence of a hot focused light spot within
60 seconds after beginning of exposure from 1300 um to 1295 um. To have a uniform re-
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cording and because the accuracy is for the majority of measurements better than 0.01 mm,
all data are given in um even for those measurements where such precision is not possible.

Essential for the examination of scape characters is to define standardized visual positions
(sce Fig. 1). The dorsal view {d) is exactly parallel to the axis of the hinge joint between
scape and first funiculus segment or, in other words, perpendicular to the plane of move-
ment of the first segment. In this visual position, the basal curvature of scape is almost
invisible. The caudal (¢} and frontal (f) visual positions are defined for the scape directed
laterad and both positions are perpendicular to dorsal position. In position ¢ and f the basal
curvature of scape is almost fully seen in female castes, but frequently not in males where
the frontal view needs often a certain tilt to dorsal position to visualize the bend perfectly,
In many species, the plane of basal scape lobe (or of the plane between dorsal and caudal
carinae) slopes caudad in a sometimes very diagnostic angle a and is consequently not fully
seen in dorsal view. Often, a depiction of scape is necessary in three visual planes {d, cd, ¢)
because the visibility of characteristic edges or carinac is not equally given in each position
and since an imagination of the real spatial positions is facilitated.

The characters measured arc:

HL -~ maximum head length measured from midpoint of occipital border to midpoint
of anterior clypeal border; the head has to be tilted untill maximum length comes
to lie in measuring plane. If there is a protrusion of sculpture exactly at midpoint
of anterior clypeal border, it is included in HL.

HW - maximum head width including eyes. I clearly prefer this mode of measuring
because HW can be taken with equal accuracy in frontad or caudad tilted heads
or in the normal dorsal position. This is important if the scape conceals the outer
margin of eyes in dorsal position.

FR - - minimum distance between frontal carinac

FL - maximum distance of frontal lobes

SL - maximum scape length excluding the neck of articular bulb measured in dorsal or
frontodorsal positions {(see Figs. 3-5).

SW - maximum scape width in male; the scape has to be turned carefully untill maxi-
mum width is visible.

PE - - maximum width of petiole

PP - maximum width of postpetiole

PA -~ the angle at which the frontal and dorsal faces of petiole meet in lateral view.

Sp - length of propodeal spines as mean of both spines measured in dorsal view but -
with a slight frontad tilt to have measured full spine length (see Fig. 2).

PEH - - length of longest hair on dorsal part of petiole

PPH - length of longest hair on dorsal part of postpetiole

AL - - alitrunk length of queen and male measured as maximum distance from posterior

margin of lateral propodeal lobe to anterior border of promesonotum (i. e. not to
anterior border of neck shield!)., AL is most quickly taken in lateral view (sce

Fig. 6).

F2 - median line length of second funiculus segment in dorsal visual position of scape
(d).

F3 - the same for the third funiculus segment

IF2 - ratio F 2/ maximum width of second funiculus segment in dorsal view

F2H - length of longest hair on second funiculus segment

MEH — length of longest hair on extensor profile of hind metatarsus except the most
distal hairs

Notes on the Use of Characters

In each morphometric description of characters, possible allometric functions should be
considered. I have preferentially used here simple ratios to avoid a more complicated pre-
sentation and because the majority of these ratios is almost independent from body size;
in workers, this can be stated for SL/HL, PE/HW, PP/HW, FL/FR, and HW/FR.
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The ratio HL/HW proved to be isometrit or to show a negligible decrease with growing
body size formost of the worker samples. Apparently notable deviations from HL/HW iso-
metry as calculated for M. sancta, caucasica, or lobicornis need not necessarily be real pro-
perties of the species per se but may have been produced by chance through computation
of genetically different populations’ data into one and the same calculation.

Normally very strong and to consider in any case is the positive allometry of SP against
HL. Spine length often finds its correlate in strength of sculpture or, in other words, the
largest specimens will not only have an absolutely but also relatively coarser sculpture than
smaller individuals.

The hair length PEH and PPH shows generally a negative allometry to body size. As an
approximate rule of thumb, an HL increase of 10 ¢ above the mean head length HL will
result in an average increase of 3.8/, in hair length above the mean hair length PEH or
PPH according to equation

PPH  PEH (_HL )0.3953

i

PPH  BEH | HL
As general rule for many ant genera, scape length indices should be computed as SL/HL
better than SL/HW, as normally done by other myrmecologists, to reduce the variability

coefficients.

Queens are always similar to workers in diagnostic characters but queen-attributed chan-
ges of body ratios should be considered. Apart from the well-known caste-specific devia-
tions, queens have often somewhat stronger and more massive scapes as well as relatively
wider and higher petioles or postpetioles than workers.

Much care is needed in those androgynomorph examples with only a minute portion of
female structures. These can be regarded by unskilled observers as “pure” males but will
often have striking deviations from normal male body ratiofs which could facilitate mis-
identifications.

Body colour is highly variable in the majority of species and of almost no taxonomic
significance. It is obviously mostly genetically determined. Even in species which are said
to have a constant and characteristic colour, we observe now and then striking colour
deviations in adult workers between nests of the same habitat spot or within the samc nest.

The Genus Myrmica LATREILLE, 1804

Characterization of the genus
. Type species: Formica rubra LINNE, 1758 (YARROW 1955)

Worker : Antennal club 3—-4 segmented. Mandibles with 7-10 teeth which gradually
increase to apex. Head more or less oval, clypeus rounded, frontal lobes often very promi-
nent. Anterolateral parts of pronotum rounded; promesonotal suture absent, mesopropodeal
furrow weakly developed to very distinct; propodeal spines frequently conspicous. Petiole
and postpediole, which collectively form the waist, with large node; petiole with
distinct anteroventral tooth. Rubbing of the posterior postpetiolar edge against fine trans-
verse striae on the base of first gaster tergite produces stridulation signals.

Exept few parasitic species, the tibial spurs are clearly pectinate in all castes. Female
castes armed with well-developed stinger. Cubital cell of fore-wing in males and queens
partially divided by an incomplete vein. Maxillary palps with 6 and labial palps with 4
segments. Antennae 12 segmented in female castes and 13 segmented in males.

Myrmica species are largely predaceous but in several species a certain degree of tropho-
biosis with aphids, including subterranean forms, was observed and blossoms or other
nectar producing plant organs are visited. The main fields of action are the ground surface
and the top of litter layer but a number of species will forage additionally in the field and
lowér bush layers. The colonies are not populous in most of the species, containing few
hundred to 1000 (rarely 10000) workers.
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List of taxa accepted here as species

1. Myrmica rubra (LINNE, 1758) page 5
2. Myrmica ruginodis NYLANDER, 1846 page 6
3. Myrmica sulcinodis NYLANDER, 1846 page 7
4, Myrmica gallienii BONDROIT, 1919 page 9
5. Myrmica bergi RUSZKY, 1902 page 11
6. Myrmica rugulosa NYLANDER, 1849 page 11
7. Myrmica hellenica FOREL, 1913 page 13
8. Myrmica specioides BONDROIT, 1918 page 16
9. Myrmica turcica SANTSCHI, 1931 page 18
10. Myrmica caucasica ARNOLDI, 1934 page 19
11. Myrmica sancta KARAWAJEW, 1926 page 21
12. Myrmica bakurianica ARNOLDI, 1970 page 22
13. Myrmica stangeana RUZSKY, 1902 page 23
14. Myrmica salina RUZSKY, 1905 page 25
15. Myrmica scabrinodis NYLANDER, 1846 page 27
16. Myrmica aloba FOREL, 1909 page 29
17. Myrmica sabuleti MEINERT, 1860 page 31
18. Myrmica vandeli BONDROIT, 1919 page 33
19. Myrmica schencki EMERY, 1894 page 35
20. Myrmica deplanata RUZSKY, 1905 page 36
21. Myrmica ravasinii FINZI, 1923 page 37

22. Myrmica lobicornis NYLANDER, 1846 page 38
23. Myrmica wesmaeli BONDROIT, 1918 page 39

24. Myrmica bibikofii KUTTER, 1963 page 41
25. Myrmica myrmicoxena FOREL, 1874 page 41
26. Myrmica hirsuta ELMES, 1978 page 42

Myrmica rubra (LINNE, 1758), Figs. 15-17, 19

Formica rubra LINNE, 1758; worker

Myrmica rubra (L., 1758) sensu YARROW 1955, ARNOLDI 1970, COLLINGWOOD 1979

Myrmica laevinodis NYLANDER, 1846; sensu SANTSCHI 1931, WEBER 1947, SADIL 1952,
BERNARD 1969, BARONI URBANI 1971, PISARSKI 1975, KUTTER 1977 '

Myrmica rubra laevinodis NYLANDER, 1846; sensu EMERY 1922

Note: I have followed YARROW's conception who fixed with good reasons one worker
specimen in the two species containing type collection of LINNE as lectotype and thus as
the type of the genus Myrmica. This specimen belongs clearly to that species later described
by NYLANDER as laevinodis.

Material
The material investigated is from whole Europe, but mainly from Central Europe.

Diagnostic characters

Worker (Fig. 15): Head relatively long. Scape long and slender, gently curved near
the base. Petiole in lateral view with dorsal surface as small rounded dome sloping caudad
continously (i. e. without definite step) to its junction with postpetiole. Area between spines
smooth and brilliantly shining; petiolar and postpetiolar nodes smooth, without rugose
sculpture. Sculpture on whole body weak. Propodeal spines shorter than 0.28 HL and with
broad base

HL 1205.5 4 61.8 (n = 31, largest 1314), HW 1090.5 4 51.3 (n = 31, largest 1185), HW/
FR 2.300 + 0.071 (n = 31, 2.15-2.45), FL/FR 1.070 + 0.022 (31, 1.03-1.12), SL/HL 0.822 +
0.0191 (31, 0.769-0.854), HL/HW 1.105 £ 0.169 (29, 1.070-1.134), SP/HL 0.235 + 0.0239 (31,
0.179-0.274), PE/HW 0.273 4+ 0.0114 (29, 0.256-0.307).

Allometry:
SP = 0.0007865 HI. 1.80296 (1 — 0.8237, n = 31)

Queen (Fig. 16): Scape long and slender, gently curved near the base. Frontal triangle
entirely smooth and shining. Propodeal spines shorter than 0.25 HW. Infra-spinal area and
waist smooth. Petiole shape similar to worker, - :
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Macrogyne HW 13262 4 486 (n = 18, 1221-1418), microgyne HW 1038.9 + 59.5 (9,
980-1165), macrogyne SP/HW 0.189 + 0.0199 (39, 0.156-0.228), microgyne SP/HW 0.194 T

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). -

Male (Figs. 17, 19): Scape long, with gentle curvature near base. Frontal triangle and
petiolar node smooth. Tibiae and metatarsi with long suberect to subdecumbent hairs, the
longest project 70-100 um from cuticular surface of hind tibia’s extensor profile line. Scape
shorter than in ruginodis, body colour on average darker.

HL 942.1 559 (n = 21, 833-1018), HW 1003.8 + 59.8 (21, 879-1088), HL/HW 0,939 -
0.0167 (19, 0.908-0.971), SL/HL 0.806 + 0.0351 (21, 0.742-0.896), SL'HW 0.757 =+ 0.0303 (21,
0.710-0.825).

Comments

PEARSON and CHILD (1980) gave electrophoretitc evidence that macrogynes and micro-
gynes were most probably separate species whose relationship may be that of host (macro-
gyne) and social parasite (microgyne). However, their data seem to indicate that a small
frequency of interbreeding still occurs, meaning the speciation process is not finished.,
ELMES (1976) showed that microgynes were isometric reductions of macrogynes.

Biology

M. rubra is a very aggressive species which stings freely. As very eurypotent ant, it shows
the largest niche width of the Central European Myrmica species (SEIFERT 1986). It is more
a lowland species which typically occurs in mesophilic to very moist meadows and tolerates
a very high growth of grasses and field layer plants much better than other ants. Frequent
in gardens and agricultural regions, rubra is comparably rare inside of larger forests where
it is displaced by its sibling species ruginodis. Both species have a high ecological simi-
larity or overlap of their fundamental niches (63%/,) but their real habitat overlap is 12,90,
only (SEIFERT 1986, 1987 a) which indicates a strong competitive displacement. In contact
zones, I could observe aggressive interspecific behaviour. Occasionally M. rubra developes
polycalic or exceptionally large monocalic colonies; the largest nest I found covered an
area of 1 m? and contained 10000 workers or more as well as several hundred queens. Den-
sities up to 105 nests/100 m? were recorded in open habitats on alluvial soil with very high
growth of field layer where rubra was the only ant species. It tends aphids more frequently
than other members of the genus and often climbs in the field or lower bush layers; even
trees are visited in search for aphids or coccids and nectaries, floral and extrafloral, are
exploited. It is the only Myrmica where I have repeatedly observed severe intraspecific
fightings between neighboured colonies, with high numbers of killed ants and subsequent
raiding of the weaker colony for broods and imagines. Such fightings between macrogyne
nests need particular conditions to develop and are obviously a mode of density regulation
in overcrowded habitat spots. Nuptial flight takes place mainly in August.

Distribution
Portugal to E Siberia, Italy to N Scandinavia. In the Mediterraneans only in moist places.

Myrmica ruginodis NYLANDER, 1846, Figs. 12-14, 18, 20

Myrmica ruginodis NYLANDER, 1846; worker, queen, male; N Europe

Myrmica ruginodis NYLANDER, 1846; sensu YARROW 1955, ARNOLDI 1970, BERNARD 1968,
BARONI URBANI 1971, KUTTER 1977, COLLINGWOOD 1979

Myrmica rubra (L.), sensu SANTSCHI 1931, WEBER 1947, SADIL 1952, PISARSKI 1975

Myrmica rubra ruginodis NYL., sensu EMERY 1922

Myrmica rubra var. mutata SADIL, 1952,

Material

The investigated material is from western, central and eastern parts of Europe but mainly
from GDR.

Diagnostic characters

Worker (Figs. 12, 13): Scape long and slender, gently curved near base. Petiole in
lateral view massive with truncate dorsal area and abrupt step in caudal slope of node
down to junction with postpetiole, Infraspinal area transversely striate; petiolar and post-
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petiolar nodes normally rugose. Head and alitrunk with well-developed longitudinal rugo-
sity. Propodeal spines longer than 0.28 HL. Frontal triangle entirely smooth and shining.

HL 1257.6 + 64.6 (n = 28, largest 1365), HW 1148.0 -+ 63.2 (28, largest 1237), HW/ER
2.368 + 0.0584 (252, 2,20-2.52), FL/FR 1.100 -+ 0.0250 (28, 1.06-1.16), SL/HL 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-
0.419), PE/HW 0.289 + 0.0119 (28, 0.270-0.312).

Allometry:
SP = 0.001126 HL 180155 (r -=0.8413, n = 31)

Queen (Fig. 14): Scape long and slender, gently curved near base. Frontal triangle
smooth and shining on whole surface. Propodeal spines longer than 0.25 HW. Infraspinal
area transversely striate. Petiolar and postpetiolar nodes rugose.

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

Male (Figs. 18, 20): Scape very long, with gentle curvature near base. Frontal trianglc
smooth and shining. Hind tibia and metatarsi with subdecumbent hairs of moderate length,
the longest project 20-60 um from cuticular surface of hind tibia’s extensor profile linc,
Body colour paler, scape longer than in rubra. Dorsal plane of petiolar node smooth.

HL 1070.8 + 85.8 (n = 12, 908-1178), HW 1098.8 + 73.5 (12, 982-1217), HL/HW 0.974 -+
2,

0.241 (12, 0.907-1.002), SL/HL 0.915 + 0.0349 (12, 0.863-0.962), SL/HW 0.894 + 0.0444 (1
0.794-0.955).

Comments

Myrmica rubra var. mutata SADIL, 1952 is a teratologic specimen but clearly to recognize
as ruginodis. The workers of ruginodis are easily distinguished from those of rubra by petio-
lar shape and much longer spines. Individuals with spines longer than

0.0009467 HL 1.801

are ruginodis and such with shorter spines rubra. Males of ruginodis are separated from
rubra by their less projecting, shorter appendage pilosity and longer scape. The difference
between microgynes and macrogynes is much less clear-cut than in rubra and the taxonomic
significance of the varieties microgyna and macrogyna sensu BRIAN and BRIAN {1949) is
very doubtful. According to a morphometric study by ELMES and CLARKE (1981), the
species is very constant throughout its range from W Europa to Japan.

Biology

In Central and N Europe ruginodis is very abundant in woodlands and high moorlands.
As the least thermophilic of all European Myrmica species (SEIFERT 1986), it effectively
displaces M. rubra in grasslands and boggy moorlands above 1000 m. Typical densities in
Central European woodland habitats are 5~15 nests/100 m2 The macrogyne morph has large
queens that live monogyneously, has large, aggressive workers, reproduces by single queen
colony initiation after dispersing nuptial flight, and tends to occur in more transient habi-
tats. The microgyne morph has polygyneous colonies with small queens and less aggressive
workers, reproduces by colony division after the recruitment of gqueens that mate in, or
close to, the nest, and tends to prefer more stable habitats (ELMES and CLARKE 1981).
M. ruginodis was seen to visit blossoms and aphids in higher vegetation.

Distribution

Throughout the Northern Palaearctics from W Europe to Japan, Italy to North Cape. Gocs
to higher latitudes and higher altitudes than rubra.

Myrmica sulcinodis NYLANDER, 1846, Figs. 21, 23, 24
Myrmica sulcinodis NYLANDER, 1846; worker, queen; Helsingfors/Finland
Myrmica myrmecophila WASMANN 1910
Myrmica sulcinodis var. nigripes RUZSKY, 1896, sensu SADIL 1952
Matecrial
The investigated material is from Norway, England, FRG, GDR, Austria, Switzerland, Italy,
Czechoslovakia, Bulgaria, and Central and East Caucasus.

~3



Diagnostic characters

Worker (Figs. 23, 24): Scape sharply-curved at base but not really angled, with sharp
edge running along he outside of bend down to base and without any posterior lamellar
outgrowth. or edge. Alitrunk and petiole with very coarse, regularly longitudinal rugosity
that lacks transverse connections or reticular structures; distance between sulci 60-80 pm
and their depth 20-30 um. Frontal triangle entirely or at least in part with well-developed
longitudinal striae. Propodeal spines strong and normally rather blunt, frequently sub-
parallel and incurved in dorsal view. Petiole massive, relatively high, with anterior cylin-
drical part shorter than in other species, Big, robust ant with rather constant colouration
throughout ist range: head and gaster except its basal part normally blackish brown, alitrunk
and waist rusty red.

HL 1202.6 + 61.7 (n = 25, 1181-1403), HW 1262.5 + 58.5 (25, 1172-1371), HW/ER 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/HW 1.024 4- 0.0182 (25, 0.999-1.068), SP/HL 0.348 + 0.0277 (25, 0.294-
0.397), PE/HW 0.287 + 0.0155 (13, 0.254-0.314), PP/HW 0.428 + 0.0172 (13, 0.402-0.460).

Queen : Similar to worker.

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

Male (Fig. 21): Scape long, with a clear 45° curvature near base. Frontal triangle with
longitudinal striae. Petiolar node always with well-developed longitudinal rugosity. Second
funiculus segment at least twice as long as wide.

HL 1018.3 4 35.0 {n = 25, 911-1076), AL 2000.1 4 91.7 (25, 1801-2198), SL/HL 0.880 +
0.0290 (25, 0.821-0.944), SL/SW 7.68 4 0.561 (25, 6.56-9.05), F2 189.7 4 13.9 (25, 164-221),
IF2 2.295 4 0.203 (25, 1.99~2.71), F2/F3 1.511 + 0.0938 (25, 1.35-1.70).

Comments

'M. sulcinodis is hardly to be confused with any other European species in all three castes.
1 have synonymized M. myrmecophila WASMANN, 1910 which is known in the single type
specimen only, found in a sulcinodis colony. This intercaste-like specimen is most probably
either the result of a particular type of an ephemeral mutation or of a failure during larval
development caused by environmental factors. Similar examples that appear to be inter-
castes between workers and queens I observed in the Myrmica species gallienii, aloba,
salina, sabuleti, specioides, and scabrinodis in one sample each. All these aberrant examples
have in common an abnormally wide postpetiole, broad gaster, and a wider frons; regularly
at least one ocellus is present and sometimes the scape is abnormal or the pilosity is more
profuse and longer. All these aberrant examples have certainly no taxonomic significance
but, provided they are a characteristic type of mutation that rarely occurs in many Myrmica
species in a similar way, they could be of interest to indicate the initial step that could
have led to the evolution of true socialparasitic species as e. g. M. hirsuta (see also discus-
sion in ELMES 1981). It should be mentioned that I observed in nematode infested, worker-
like examples of scabrinodis and sabuleti similar abnormalities (lower FL/FR, much larger
PP/HW, thickset appearance of all body parts).

Biology

M. sulcinodis is a oreal/subalpine and boreo-nemoral/boreal species of sunexposed habitats.
While in S Europe and Caucasus (42° N) characteristic for subalpine meadows between 1400
and 2600 m and in Central Europe (50° N) characteristic for the altitudinal range between
800 and 1800 m, it is already in N Germany and Denmark a lowland species that typically
occurs in well-drained moorland heath. In contrast to the statements of BERNARD (1968),
1 have found it frequently on continously grazed subalpine pastures in Bulgaria and Cau-
casus. The colonies are small, normally less than 1000 workers, and contain single or very
few queens. Alates occur in the nests from the beginning of July and fly from late July to
early September. .

Distribution

In Europe and Caucasus it goes south to 41° N at least and in Fennoscandia north to
70° N (North Cape). Throughout the Palaearctics from Portugal to E Siberia.
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Myrmica gallienii BONDROIT, 1920, Figs. 8-11, 25, 26, 104, 122

Myrmica gallienii BONDROIT, 1920; worker; Latrecy (Haute Marne/Francc)
Myrmica rugulosa subsp, limanica ARNOLDI, 1934

Myrmica rolandi BONDROIT, sensu JACOBSON 1940

Myrmica bergi RUZSKY, sensu SADIL 1952

Myrmica jacobsoni KUTTER 1963

Myrmica limanica ARNOLDI, ARNOLDI 1970

Myrmica jacobsoni KUTTER, sensu PISARSKI 1975

Material

The examined material is from France (the gallienii types of BONDROIT), the Nether-
lands, Luxembourg, Switzerland, FRG, GDR, Poland, Lettland (the jacobsoni types of KUT-
TER), Svenigorod/Moscow, S§ Ukraine (the limanica types of ARNOLDI plus other examples
of limanica, det. ARNOLDI), Czechoslovakia, Hungary, and Austria. It consists of about
150 workers, 40 queens, and 35 males and originates from more than 40 different nests.

Diagnostic characters

Worker (Figs. 25 26): Scape very characteristic; in caudal or frontal view, its basal
part is very evenly bent in an ideal curve and the smallest diameter is immediately distal
of the bend and amounts 6.2-7.3 9%, of SL. Sharp edges are entirely absent from basal part
of scape. Sculpture on all body parts much less coarse than in sulcinodis; depth of sulci on
alitrunk < 15 um, their distance 30—-40 pm. Frontal area either striate in caudal portion or
entirely smooth and shining. Petiolar node with irregular, rather weak rugosity; postpetiole
finely arcuately rugose, at the top often nearly smooth. Propodeal spines relatively long but
finer and with sharper tips than in sulcinodis. Petiole in lateral view somewhat variable
but regularly with slightly concave anterior slope and a short truncate dorsal area which
width is distinctly larger than its length,

HL 11482 4+ 69.4 (n = 57, 1014-1311), HW 1123 + 70.7 (57, 990-1290), HL/HW 1.022 +
0.0146 (57, 0.985~1.059), SL HL 0.805 -+ 0.0152 (57, 0.770-0,841), HW/FR 2.616 + 0.0873 (53,
2.44-2.77), FL/FR 1.089 + 0.0205 (27, 1.057-1.147), SP/HL 0.325 + 0.0252 (45, 0.265-0.369),
PE/HW 0.254 + 0.0111 (19, 0.239-0.286), PP/HW 0.407 + 0.0179 (19, 0.373-0.440).

Allometry
SP = 0.02152 HL 1.38474 (r = 0.7472, n = 45).

Queen (Figs. 8-11): Scape as in worker, sculpture similar to worker. Petiole similarly
truncate as in worker but relatively higher and wider.

HL 1297.2 + 38.0 (n = 35, 1243-1374), HW 1322.1 4 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), SL/HL 0.773 + 0.0150 (35, 0.741-0.806), SP/HW 0.279 + 0.0210 (27,
0.238-0.316), AL/HL 1.560 + 0.0221 (n = 6), AW/HW 0.821 + 0.0139 (n = 6), PE/HW 0.286
+ 00103 (6, 0.278-0.303), PP/HW 0.463 -+ 0.0103 (6, 0.454-0.481).

Male (Figs. 104, 122): Scape nearly straight and short, about egqual to first 3 funiculus
segments. Second funiculus segment 2.01-2.41 as long as wide. Petiole about as high as
long, postpetiole in lateral view distinctly higher than long. Mesonotum in front of notauli
with fine longitudinal striae. Hairs on extensor profile of hind metatarsus distinctly longer
than those on flexor profile.

HI 944.3 + 58.3 (18, 810-1052), AL 2150.9 - 142.6 (24, 1746-2472), SL/HL 0.392 + 0.0167
(18, 0.365-0.427), SL/SW 3.244 + 0.264 (19, 2.71-3.73), YF2 2.210 + 0.123 (25, 2.01-2.41),
AL/HL 2.262 + 0.0612 (18, 2.156-2.346), PE/HL 0.386 + 0.0230 {4, 0.366-0.419), PP/HL
0.549 - 0.0260 (4, 0.528-0.587).

Comments

This species has often been confused with rugulosa, sulcinodis, rubra, ruginodis and
others but is comparably easy to determine in all three castes. From rubra and ruginodis,
the female castes are casily distinguished by the very different scape alone (comparc Figs.
11, 12, 25, 26). From sulcinodis, it is clearly different by its much weaker scuipture, other
scape form, less massive petiole, and other characters. The female castes of rugulosa differ
from gallienii in having lower HW/FR, SL/HL, shorter spines, and by the different scape
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base which is in rugulosa not ideally curved, beeing a little bit angular. Furthermore, the
petiole of rugulosa shows in dorsal view nearly straight sides (in gallienii convex) and, in
lateral view, a rather straight anterior profile (in gallienii concave) and a rather straight
dorsal profile (in gallienii convex or bluntly angled). The gallienii male is well-characterized
by its higher IF 2, not angled scape, and high and broad waist.

There does not exist a single suggestion that jacobsoni KUTTER, limanica ARNOLDI, and
gallienii BONDROIT could be separate species. The morphological coincidence of the very
characteristic workers from the examined type series of all three taxa is perfect. Further, the
morphological variation of gallienii throughout its range from the Netherlands to W Siberia
is very low in all three castes and the ecological position of this species shows that we have
a continuum with a gradual change of some habitat parameters from W to E. The many
records of gallienii suggest a continuous distribution from 5° E to 70° E; the populations
of the countries are most probably genetically con?ected, although it seems likely that a
certain degree of isolation could be produced by the recent man-made destruction of habi-
tats in Central Europe. :

Biology

The species is facultatively halophilous, moderately thermophilous, and rather hygro-
philous. Personally, I know it only from habitats where the water table reaches constantly,
or at least for short periods in spring, near to the surface and where the height of field
layer vegetation is rather limited. Typical habitats are thus meadows and swamps with
comparably low vegetation at the margin of flat waters or flat lakes. These are frequently
salt marshes in the hot climates of S Ukraine, S Russia, and the Hungarian Plane but these
are, in the cooler inland of the GDR, Poland, and Belorussia, in the vast majority of sites
meadows and swamps without any salinity. Along the S Baltic Sea, gallienii typically in-
habits short-grassy coastal