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Taxonomic revision of the ritae species-group of the genus Myrmica (Hymenoptera, Formicidae) Rad-
chenko A. G., Elmes. G. W. — The early forms of the genus Myrmica are believed to have been
morphologically similar to Myrmica ritae which lives in the mountains of Burma. We propose that M.
ritae and ten other morphologically similar species from the Himalaya and mountains of Taiwan, form
a distinct group of primitive Myrmica species (ritae group). Six of these species have been described
previously (M. ritae, M. margaritae, M. formosae, M. serica, M. indica, M. gigantea) and descriptions
are provided of five new species (M. urbanii, M. rigatoi, M. boltoni, M. martensi, M. collingwoodi).
Tables of various morphometrics and body shape indices are given for all these species, which have
been compared with each other and with the relevant type specimens, to produce a key for the
identification of the workers. Females of M. martensi and M. collingwoodi, and males of M. indica and
M. serica are described. This is the first description of any males from the ritae group; they have short
antennal scapes, which is believed to be a primitive characteristic among Myrmica males.
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TakcoHoMHYECKAA peBH3IHA Ipynnbl ritae poga Myrmica (Hymenoptera, Formicidae). Pamuenko A. T,
3ume I'. B. — Haunbonee apeBHHE M3BeCTHBIe McKoMaeMble BUABI Myrmica Mopdonornyecku 6imMaku
K Myrmica ritae, o6utarouero B ropax bupMel u Taunanga. Mbl obbenunsieM M. ritae u 10 gpyrux
GMU3KAX BUOB, pacnpocTpaHeHHbX B ['MManaax, ropax FOro-Boctounoit A3uu, roxuHoro Kuras u
TaitBaHs, B IPYNNy rifae N CUUTaEM, YTO OHU ABRIAIOTCA Haubonee NPUMUTUBHEIMK B pofie Myrmica. 6
BUIOB U3 3TOH rpynmnbl 6biK onucaHbl paHee (M. ritae, M. margaritae, M. formosae, M. serica, M.
indica, M. gigantea), a 5 HOBbIX BUIOB ONUcbIBaloTCcA HWxke (M. urbanii, M. rigatoi, M. boltoni, M.
martensi, M. collingwoodi). BriepBble onucaHHble caMllbl BUAOB 3Toil rpynnbl (M. serica, M. indica)
MMEIOT KOPOTKMI CKalyc aHTEHH, YTO SIRISeTc NPUMHUTUBHBLIM NMPU3HAKOM B pone Myrmica. [puse-
IeHa onpefeiuTeNbHan Tabnula BUOOB TPYMIbl rifge, a TakKe TabAMLBI C ITPOMEPaMH BCeX BHMIOB,
BKJII0Yad TUMOBOM MaTepHal.

Knwoyesbie cnosa: Mypasbd, Formicidae, LleHTpanbHas A3us, onmucaHue HOBBIX BUAOB, OTpeie-
JINTENb.

Introduction

The genus Myrmica is well represented among the mymmecofauna of the Holarctic Region. The major-
ity of Myrmica species are found in the forests, meadows and mountains of the temperate north where some
can be.very abundant. In general they are associated with humid habitats and although the genus includes a
few hemi-xerophilous steppe species, true desert and semi-desert dwellers are absent. Some Myrmica species
can tolerate quite cold conditions, some species live in the boreal Forest-Tundra zones and others on more
southerly montane tundras, for example, Myrmica ants have been recorded at altitudes up to 3600 m in the
Pamirs and 4500-4800 m in Himalaya and Tibet. As far as is known, all species of Myrmica are generalist
scavengers and predators, which construct nests in soil, often under stones, in moss, in rotting wood and
occasionally, in leaf litter (Elmes 1991). Colonies usually contain from several hundreds to several thousand
workers and from one to tens or even hundreds, of queens (Wardlaw & Elmes, 1996).

Currently, about 130 species and infra-specific forms of Myrmica are recognised (Bolton, 1995), of
which more than 100 live in Eurasia. Due to the abundance of these ants in Europe and North America
there have been numerous publications on their biology and taxonomy, but surprisingly, there has never been
a full taxonomic revision of the genus. Most recently there have been major revisions and reviews of the
Myrmica of Europe, Caucasus, former USSR and adjacent countries (Seifert, 1988; Radchenko, 1994 a-f).

A few Myrmica species have been found in the Oriental zoogeographical region, including Myrmica ri-
tae Emery and Myrmica margaritac Emery which were first reported from the mountains of Burma in 1869.
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They are quite distinct from typical Myrmica, the most obviously different features being their long epinotal
spines, elongated long slender petioles and comparatively very coarse sculpture. Since 1869 a further 5 spe-
cies and infra specific forms were described from the mountains of Burma, north-east India, Himalaya and
Taiwan, which Radchenko (1994a) placed together as the ritac-group, which he believed to be the most
"primitive” of the eight taxonomic groupings to which he assigned all the Eurasian Myrmica species.

An understanding of this group might be important to an eventual understanding the phylogeny of
Myrmica, but the taxonomic relationships within the ritac-group have not been fully investigated. We were
fortunate in being given access to several collections of unidentified Mymnica which included specimens be-
longing to the ritae-group. After examination of the type specimens we have identified several new species
and the first males known to belong to the ritae-group. In this paper we describe these new species, revise
the existing taxonomy and provide a key for the identification of the species forming the ritae-group.

Material and metods

This paper is based on the study of material from Naturhistorisches Museum, Basle (BASLE); The
British Museum of Natural History, London (BMNH); Museum of Comparative Zoology of Harvard Uni-
versity (MCZ); Muséum d'Histoire Naturelle, Genéve (MHNG); Institute of Zoology of Ukrainian Na-
tional Academy of Sciences, SIZK (SIZK); Museo Civico di Storia Naturale, Genova (MCSNG); Zoologi-
cal Museums of ZMMU State University (ZMMU); Zoologisches Museum, Humboldt Universitét,
ZMHUB (ZMHUB); Zoological Institute of Russian Academy of Sciences, St.-Petersburg (ZIN); and the
collections of Graham Elmes, Institute of Terrestrial Ecology, UK (ELMES); Fabrizio Rigato, University of
Milan (RIGATO); Philip Ward, University of California, USA (WARD); Jochen Martens, University of
Mainz, Germany (MARTENS); Andreas Schulz, Leichlingen, Germany (SCHULZ).

We have made the following measurements on the type specimens and where possible a minimum
sample of 15 specimens from other series:

HL length of head in dorsal view, measured in a straight linc from the anterior point of median clypcal
margin to mid-point of the occipital margin.

HW  maximum width of head in dorsal view behind the eyes.

FW  minimum width of frons between the frontal lobes.

FLW maximum width between extenal borders of the frontal lobes.

SL maximum straight-line length of antennal scape seen in profile.

AL diagonal length of the alitrunk seen in profile, from the ncck shield to the posterior margin of meta-
pleural lobes (workers) and from the anterio-dorsal point of alitrunk to posterior margin of meta-
pleural lobes (females and males).

HTL length of tibia of hind leg.

PXW maximum width of pronotum from above in dorsal view (workers)

SCW maximum width of scutum from above (females and males).

SCL length of scutum+scutellum from above (females and males).

AH height of alitrunk, measured from upper level of mesonotum perpendicularly to the level of lower
margin of mesopleurae (females and males).

‘PL maximum length of petiole from above.

PPL maximum length of postpetiole from above.

PW  maximum width of petiole from above.

PPW maximum width of postpetiole from above.

PH maximum height of petiole in profile.

PPH maximum height of postpetiole in profile.

ESL  maximum length of propodeal spine in profile.

ESD distance between tips of propodeal spine from above.

WL  maximum length of forewing (males and females).

WB  maximum breadth of forewing (males and females).

Although there are problems associated with using simple ratios of measurements to compare species,
this has been the convention in many taxonomic publications on Myrmica (e.g. Amoldi 1934; Sadil 1951;
Seifert 1988). We therefore calculate various indices as follows.

Cephalic CI = HL/HW Spine-width ESDI = ESD/ESL
Frontal FI = FW/HW Alitrunk Al = AL/AH
Frontal-lobe FLI = FLW/FW Hind-tibia HTI = HTL/HW
Scape (1) SI1 = SL/HL Scutum SCI = SCL/SCW
Scape (2) SI2 = SL/HW Wing-length (1) WII = WL/HW
Petiole (1) PI1 = PL/PH Wing-length (2) WI2 = WL/WB
Petiole (2) PI2 = PL/HW

PPI1 = PPL/PPH
PPI2 = PPH/PPW
PPI3 = PPW/PW
ESLI = ESL/HW

Post-petiole (1)
Post-petiole (2)
Post-petiole (3)
Spine-length
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Results

Diagnosis of the ritae group. Prior to this study the ritae group comprised
7 species and infra-specific forms which were easy to separate from the other Myrmica
groups (Radchenko 1994a), all being characterised by an extremely coarse sculpture
and an elongated petiolar region. We considered one of these forms to be a junior
synonym but we also recognise 5 new species, which we describe below. However,
three of these new species show features of morphology which are intermediate be-
tween those of M. ritae and Myrmica inesae Forel, and an as yet, undescribed species
from western China.

Although the rifae group can no longer be regarded as being very distinct from
other Myrmica species we consider it relatively easy to discriminate by:

- relatively long propodeal spines: ESLI 0.44—0.73 for workers (w) and 0.44—0.62 for females (f), except
M. gigantea (ESLI < 0.35 both castes);

-  post-petiole from above shaped like a fig;
- long and low petiole: PI1 1.38—2.19 (w) & 1.22—1.84 (f); PI2 0.43—0.68 (w) and 0.58—0.69 ();
-~ long antennal scapes, often longer than the head, gradually and weakly curved at their base (w & f):-
SI1 0.97-1.21 (w) & 0.90—1.10 (f);
- antennal scape of males short: SI1 0.35—0.49.
We found it easy to separate the species into two complexes: the ritae-complex
(M. ritae, M. margaritae, M. serica, M. formosae, M. indica, M. gigantea, M. urbanii
and M. rigatoi) and the boltoni-complex (M. boltoni, M. collingwoodi and M. mar-
tensi). The first is characterised by a very coarsely rugose head and alitrunk, and by
smooth surfaces between rugae on the head dorsum, whereas the bolfoni-complex has
much more finely rugulose or even striated, heads and alitrunks, and head dorsums
with distinctly punctured surfaces between the rugae. The rugosity of the frons between
the frontal carinae level with the eyes, is an important character in discriminating be-
tween species of the ritae-complex: subsequently we call this area the Central Frons.

1. Myrmica ritae Emery, 1889 (Figs. 1, 1-3)

Myrmjca ritae Emery, 1889: 501, pl. 11, fig. 27, w, Burma [Tenasserim], lectotype in MCSNG, para-
lectotypes in MHNG, MCZ and ZMHUB, studied; Forel, 1903: 696; Bingham, 1903: 267; Emery, 1921:
38; Weber, 1950: 219; Chapman and Capco, 1951: 128; Radchenko, 1994a: 44; Bolton, 1995: 282, nec
Collingwood, 1970: 394 (Nepal).

Material examined: the lectotype worker (our designation) from Tenasserim, M. Mooleyit, 1000—
1300 m, leg. Fea, Apr. 1887, and 3 paralectotype workers having the same labels; 3 workers, Nordtailand,
Prov. Chiang Mai, Doi Inthanon, N.P. Gipfelregion, 1800—2000 m, 1.11.1995, leg. Schulz and Vock.

Measurements and indices are given in Tables 1—3. M. ritae differs from all other
species of the ritae-complex by having straight, not sinuous rugae on its head dorsum,
and by its distinctly bicoloured body: a reddish-yellow head, brownish-yellow legs and
yellowish-brown gaster contrast distinctly with its dark brown alitrunk. The recent rec-
ord by Schulz and Vock from Thailand, is the first since the original from the moun-
tains of Burma. Its ecology is unknown.

Females and males are unknown.

2. Myrmica margaritae Emery, 1889 (Figs. 1, 4-6)

Myrmica margaritae Emery, 1889: 502, w, Burma [Tenasserim], lectotype in MCSNG, studied; Forel,
1902: 696; Bingham, 1903: 267; Emery, 1921: 38; Weber, 1950: 219; Chapman and Capco, 1951: 127; Rad-
chenko, 1994a: 44; Bolton, 1995: 281.

Material examined: the lectotype worker (our designation), Tenasserim, M. Mooleyit, 1800-1900
m, leg. Fea, Marzo 1887.

Measurements and indices are in Tables 1 & 3. M. margaritae differs from all
other species of the ritae-complex, by having very few outstanding hairs on the alitrunk
and head and except M. formosa, by its extremely coarse rugae of the head dorsum.
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Fig. 1. M. ritae lectotype worker (1—3); M. margaritae lectotype worker (4—6); M. formosae lectotype worker
(7-9); M. margaritae var. pulchella, paralectotype, the small different worker (10). 1, 4, 7 — alitrunk, petiole
and postpetiole in profile; 2, 5, 8, 10 — head, frontal view; 3, 6, 9 — propodcal spine from above.

Puc. 1. M. ritae, paGouunit, nexrotun (1-3); M. margaritae pabounit, nektotun (4—6); M. formosae pabounii.
nekrotun (7—9); M. margaritae var. pulchella, menknit pabounii, napanekrorun (10). 1, 4, 7 — rpynb, ne-
THOJMIOC M TMOCTeTHOMOC B npoduab; 2, 5, 8, 10 — ronopa cricpean; 3, 6, 9 — LIKMBI MPOMOAEYMa CBEPXY.
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The central frons has only four rugae like M. formosae, from which it differs by its up-
per quarter of head dorsum having coarse reticulate sculpture like that of M. gigantea
and M. urbanii. Its head, alitrunk and pedicel are dark brown while its gaster and legs
are light brownish-yellow. M. margaritae is known only from its type locality in Burma,
where its ecology is unknown.

Females and males are unknown.

3. Myrmica formosae Wheeler, 1929 (Fig. 1, 7-9)

Myrmica margaritae var. formosaec Wheeler, 1929: 37, w, Taiwan [Formosa], lectotype in MCZ, para-
lectotypes in MCZ and ZMMU, studied; (Myrmica margaritae var. formosae Wheeler, 1928: 9, nomen nu-
dum); Chapman and Capco, 1951: 127.

Myrmica ritae subsp. formosae: Weber, 1950: 220.

Mpyrmica formosae: Radchenko, 1994a: 44; Bolton, 1995: 279.

Myrmica margaritae var. pulchella Santschi, 1937: 368, w, Taiwan {Formosa), lectotype and paralecto-
types in BASLE, studied; Weber, 1947: 219; Chapman and Capco, 1951: 127; Radchenko, 1994a: 44.

Myrmica margaritae subsp. pulcheila: Bolton, 1995: 282, syn. nov.

Material examined: the lectotype worker (our designation), Funkika, Formosa, leg. Silvestri, and
9 paralectotype workers with same label; the lectotype of M. margaritae var. pulchella Sant together with 2
paralectotype workers on same pin, Musha, Formosa, leg. K. Sato.

Measurements and indices are given in Tables 1-3. M. formosae differs from all
species of the ritae-complex except M. margaritae (see above for differences from this
species) by the extremely coarse rugae on its head dorsum, the central frons having
only four rugae. In addition, the dorsum of the head is without reticulate sculpture
while the occipital margin, temples and genae have numerous outstanding hairs. Its
head, alitrunk and pedicel are dark reddish, its mandibles and antennae are brownish-
yellow and its genae and legs are whitish-yellow ("ivory yellow" according Wheeler's
description). This species has been found only from Taiwan where its ecology is un-
known.

Females and males are unknown.

We have no doubts that the lectotype and one paralectotype of M. margaritae var
pulchella gre the same species as the lectotype and paralectotypes of M. formosae. But
one specimen (middle on the pin with lectotype of var. pulchella) is distinctly smaller
than "normal” workers of both this variety and M. formosae. It has a finer sculpture on
its head, the central frons having at least six fine rugae (Fig. 1, 10) by which feature it
resembles M. serica. Also, the sculpture of its petiole and particularly postpetiole, is
finer; only the anterior and lower parts of lateral surfaces of the postpetiole are rugu-
lose, the remainder being smooth. This small specimen is probably M. serica collected
in error with the M. formosae but alternatively, M. formosae (and perhaps some other
species of the ritae group) might be polymorphic, with smaller specimens being mor-
phologically quite different from larger ones. However, although the latter situation is
common among many ant genera it is unknown for Myrmica, and we have no evidence
for polymorphism from other quite numerous series from the ritae group.

4. Myrmica serica Wheeler, 1928 (Fig. 2, 1-8)

Myrmica margaritae var. serica Wheeler, 1928: 8, w, China, holotype in MCZ, studied; Weber, 1950:
223, f; Chapman and Capco, 1951: 127.
Mpyrmica serica: Radchenko, 1994a: 44; Bolton, 1995: 283.

Material examined: holotype worker, [China], Yunnanfu, leg. Silvestri; 5 workers, Arisan, South-
em Taiwan, 20.10.1977, leg. K. Yamauchi; 4 workers, 5 males (including androtype, SIZK, ELMES), Mt.
Hou-hoa-shan, Central Taiwan, 22.08.1995, leg. K. Onoyama; 2 workers, | female (dealate), China, Shanxi,
110 06' E, 34 27' N, Qin Ling Shan, Hua Shan, 118 km E. Xian, 1200—1400 m, No 958, 18—20.08.1996,
leg. Wrase.

Measurements and indices are given in Tables 1—3. This is the first report of
males from any of the ritae group species. The sculpture of the head dorsum of the

workers is not as coarse as in M. formosae and M. margaritae, the central frons having
at least six rugae similar to M. indica, M. gigantea, M. urbanii and M. rigatoi. Workers
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Fig. 2. M. serica holotype worker (1—3) and androtype male (4—8). | — alitrunk, petiole and postpetiole in
profile; 2, 5 — head, frontal view; 3 — propodeal spine from above; 4 — head, alitrunk, petiole and postpetiole
in profile; 6 — antenna; 7 — hind tibia and first tarsal segment; 8 — part of forewing with discoidal and cubital
cells.

Puc. 2. M. serica, pabouuii , ronotun (1—3) 1 cameu, aHapotun (4—8). | — rpyab, NETUOMIOC U MOCTIETHO-
moc B npodwib; 2, 5 — ronoea cnepeau; 3 — LUMIBI NPoONoacyMa cBepxy; 4 — rojoBa, rpyab, METHOMIOC H
MOCTTIIETHOMIOC B NMPodHib, 6 — aHTeHHa; 7 — 3afIHsAA TOJIcHbL M NMEPBbIA WICHHK J1aloK; 8 — vacTh Meped-
HEro KDbUIa ¢ MMCKOMNAIbHOM U KVOUTAIBHON A4eiiKaMu.
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differ from those of M. indica by the abundant outstanding hairs on the occipital mar-
gin of their head, temples and genae, from M. gigantea and M. urbanii by the absence
of coarse reticulate sculpture on upper third of their head dorsum, and from M. rigatoi
by it notched anterior clypeal margin. Their colour varies from dark reddish-brown (in
holotype) to dark brown; the legs are brownish-yellow and the antennal scape
brownish-red. M. serica females differ from those of M. indica by their abundant out-
standing hairs on the occipital margin of the head, temples and genae, and from M.
gigantea by the much greater size of that species (Table 1). M. serica is distributed in
south and southwest China and Taiwan. Little is known of its ecology except that one
colony in Taiwan was collected from under a stone in grassland (K. Onoyama. pers.
comm.)

First description of males. The head is slightly longer than broad (CI 1.04—
1.08) with convex sides, a slightly convex occipital margin and marked occipital cor-
ners. The central part of clypeus is sharply raised, forming trapezoid lobe-like process
when seen in profile, and the anterior clypeal margin is straight but shallowly notched
medially. Eyes are large and are located at the mid point of the sides of the head. The
frontal carinae are straight. The antennal scape is short and straight, being shorter than
sum of second and third funicular joints and not curved at the base (SI1 0.35—0.49).
The antennal club is 5-jointed and the masticatory margin of mandibles are distinct,
with 5—6 teeth.

The alitrunk is relatively long (Al 1.47—1.65 ) and wide, and the scutellum does
not project dorsally above the scutum when seen in profile. The propodeum has blunt
triangular teeth. The metapleural lobes are not prominent, but are sharply angulate at
the apex. The petiole is relatively long (PI2 1.46—1.78) with a distinct anterior pedun-
cle; its anterior surface slightly convex with a dorsally rounded node. The postpetiole is
relatively long and low (PPI1 1.04—1.11 ) with its anterior and dorsal surfaces forming
a more or less regular but asymmetric arch with an apex distinctly posterior of the
centre.

The forewing is long (WIl 7.4—8.1; WI2 3.2—3.5) and generally the venation is
typical for genus Myrmica except for the shape of the discoidal cell which is more
similar to species of Manica. In other Myrmica species the cell is relatively narrow and
subrectangular (length/width > 1.60) but in M serica it is relatively wide and trapezoi-
dal (length/width < 1.55).

The head sculpture is generally fine with only the central part of the frons having a
few longitudinal striae. The mandibles are densely longitudinally striate but the clypeus is
finely punctured while the rest of head dorsum is densely and coarsely punctured. The
scutellum is punctured whereas the scutum has short irregular striations and punctures
and the propodeal dorsum is coarsely rugulose basally, punctured and dull in appearance.
The sides of the alitrunk are finely and densely punctured; the propodeum has some lon-
gitudinal rugae but some parts of the mesopleurae are more or less smooth and shiny.
Generally the petiole and postpetiole appear dull being densely punctured, but the cen-
tral part of postpetiolar dorsum area appears shiny being finely and superficially punc-
tured. The gaster is smooth and shiny. The occipital margin of head, temples and genae
have outstanding hairs, although they are sparse on the genae, and the alitrunk, petiole,
postpetiole and gaster have similar sparse hairs. The legs and antennal scape have short,
straight, sparse, subdecumbent hairs. The body is blackish-brown in colour and the legs
are brown. Measurements are given in Tables 1-2.
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5. Myrmica indica Weber, 1950 (Fig. 3, 1-6)

Myrmica ritae subsp. indica Weber, 1950: 221, w, India, lectotype and paralectotype in MCZ.
Myrmica indica: Radchenko, 1994a: 44; Bolton, 1995: 279.

Material examined: the lectotype worker (our designation) from Tonglu, Darjiling distr., E. Hi-
malayas, 10, 000 ft., 22.04.(19]10, leg. C.W. Beebe; 1 worker, paralectotype with same label (MCZ). Also, a
single female and series of previously unidentified workers (BASLE): 3 workers, Nepal, Chordung, Jiri, 2900
m, 1.04.1973, leg. J. Martens; 15 workers, Nepal, Thodung, 2—9.04.1973, leg. J. Martens; 1 worker, Nepal,
Shiralaybis, Jiri-grat, 2200 m, 8.06.1973, leg. J. Martens; 9 workers, Nepal, Jiri-Thodung, 28.05.1976, leg.
W. Wittmer and C. Baroni Urbani; 12 workers, 1 female (gynetype), Nepal, Phulchoki, 2600 m,
11-14.06.1976, leg. W. Wittmer and C. Baroni Urbani; 10 workers, Bhutan, Thimphu, 31.05, Nat.-Hist.
Museum NHMB — Bhutan Expedition, 1972; 10 workers, Bhutan, Sampa-Kotoka, 1400—2600 m, 9.06,
Nat.-Hist. Museum NHMB — Bhutan Expedition, 1972; 3 workers, Bhutan, Nobding, 41 km O Wangdi,
2800 m, Nat.-Hist. Museum NHMB — Bhutan Expedition, 1972; Darjeling Distr., India, Tiger Hill, 2500
m, 27.05.1975, leg. W. Wittmer; | worker, Zentral-Nepal, Zw. Tare-Pati, u. Gasaikunde, Sept. — Okt.
1971, leg. H. Franz. 2 workers, Nepal-364, Prov. Taplejung, Simbua Khola, vic. Lassetham, 3000—3150 m,
15.05.1988, leg. J. Martens and W. Schawaller; 2 workers and 2 males (incl. androtype), Nepal-404, Prov.
Sankhua, Sabha, vic. Phakhola, 31—05.—03.06. 1988, 2600—2800 m, leg. J. Martens and W. Schwaller.

Measurements and indices are given in Tables 1—3. The head and body of workers
and females, varies from dark brown to black, and the legs and antennal scapes are
dark reddish-brown. By sculpture of the head dorsum, workers and females of M. in-
dica resemble M. serica, but they clearly differ from this species by sparse outstanding
pilosity on the occipital margin of the head, an absence of hairs on the genae and by
straight propodeal spines. Workers differ from M. urbanii and M. gigantea by an ab-
sense of coarse reticulate sculpture on the rear third of the head dorsum and from M.
rigatoi by the absence of a notch in the anterior margin of their clypeus. Females differ
from M. gigantea by the much greater size of the latter (Table 1). Males of M. indica
clearly differ from those of M. serica by their relatively longer heads and antennal
scapes, and by a quite different sculpture of the alitrunk (see Figs. 2, 4—5 and 3, 7—
8).This species is associated with the high Himalaya, but otherwise its ecology is un-
known.

First description of female (dealate). The head is subrectangular with
somewhat convex sides, slightly convex occipital margin and more or less rounded oc-
cipital corners; its upper latero-ventral corners are distinctly pointed or dentiform
(seen in profile). The anterior clypeal margin is straight but shallowly notched medi-
ally. The frontal carinae are almost straight or only very feebly curved, they do not
curve outwards to merge into the rugae which surround antennal sockets. The frons is
wide and the eyes are oval and convex, and are placed distinctly anterior of the mid
point of the sides of the head. Antennal scapes are distinctly longer than the head and
are gradually and weakly curved at their base; the funicular joints distinctly longer than
broad; the apical club is 4-jointed.

The alitrunk is relatively long and narrow; the metapleural lobes are narrowly
rounded at the apex and do not form a sharp tooth. The propodeal spines are long,
projecting backwards and being curved downwards and towards each other. The petiole
is long, low and narrow but relatively less so than in the workers, the anterior peduncle
is long having a concave anterior surface, and the node is distinctly convex dorsally.
The postpetiole is high, short and narrow; its anterior surface is more or less straight
and appears to form a relatively long, dorsally flattened plate.

Generally the specimen is coarsely rugose with the surface between rugae being
smooth and shiny. The rugae of the head dorsum are very coarse with only five rugae
on the cental frons; the rugae are straight on the frons but sinuous on other parts of
the head. The clypeus is coarsely rugose, the mandibles coarsely striato-rugulose and
the frontal area smooth and shiny. The pronotum, scutum and scutellum have very
coarse sinuous rugae with the sides of alitrunk and propodeum having similar straight
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Fig. 3. M. indica lectotype worker (1—3), gynetype female (4—6) and androtype male (7—10); M. gigantea
holotype worker (11, 12). 1, 4, 7 — alitrunk, petiole and postpetiole in profile; 2, 5, 8 — head, frontal view; 3
— propodeal spine from above; 6 — propodeal spine, petiole and postpetiole from above; 9 — antenna, 10 —
hind tibia and first segment of the tarsus; |1 — propodeal spine, petiole and postpetiole in profile; 12 — anten-
nal scape in profile.

Puc. 3. M. indica, pabouuit, nekrotun (1—3), camka, ruHetun (4—6) u cameu, auapotun (7—10); M.
gigantea, paboumit, romotun (11, 12). 1, 4, 7 — rpyab, NeTHOTIOC U TOCTIETHOMIOC B npoduab; 2, 5, 8 —
roJioBa chepend; 3 — LUMMbI MPOMOJEyMa CBepXy; 6 — LUMMbl Mpornoaeyma: TNMETHOMIOC M IOCTIETHONIOC
cBepxy; 9 — aHTeHHa; 10 — 3a0HAA rofieHb M NMEPBBIH WIEHMK Janok; 11 — Wnnbl nponoaeyMa, neTHosoc 1
noctneTHonoc B npoduns; 12 — ckanyc aHTEHHb! B TPOGUIL.



Taxonomic revision of Myrmyca ... 13

ones. The petiole and postpetiole are coarsely rugose but the surface between the pro-
podeal spines is smooth and shiny. The gaster is smooth and shiny, with only very su-
perficial fine reticulation.

Generally it has few hairs; the occipital margin of the head having a few straight
outstanding hairs but none on the temples and genae, while the dorsum of the alitrunk,
petiole, postpetiole and gaster have slightly curved, sparse hairs. The tibiae and antennal
scapes have numerous suberect hairs. A very sparse, short, decumbent pilosity is present
only on the gaster. Its general colour is dark brown to black with dark reddish-brown
legs and parts the alitrunk and pedicel sides. Measurements are given in Table 1.

First description of males. The head is distinctly longer than broad (CI
1.21—1.22) with slightly convex sides and occipital margin, and rounded occipital cor-
ners. The central part of clypeus is sharply raised, forming trapezoid lobe-like process
when seen in profile, and the anterior clypeal margin is sharply pointed, not notched
medially. Eyes are large and are located somewhat lower than the mid point of the
sides of the head. The frontal carinae are straight. The antennal scape is relatively
short, being somewhat longer than sum of the.second, third and fourth funicular joints
(SI1 0.48—0.49), and weakly curved at the base. The antennal club is 5-jointed and the
masticatory margin of mandibles are distinct, with 4 quite large teeth.

The alitrunk is relatively long (Al 1.41—1.47) and wide, and the scutellum does
not project dorsally above the scutum when seen in profile. The propodeum has blunt
triangular teeth. The metapleural lobes are not prominent, but are sharply angulate at
the apex. The petiole is long (P12 1.71—1.81) with a distinct anterior peduncle; its an-
terior surface is almost straight with a dorsally rounded node. The postpetiole is long
and low (PPI1 1.05—1.06) with its anterior and dorsal surfaces forming a more or less
regular, flattened arc. The forewing is long (WI1 8.1—8.2) and generally the venation is
typical for genus Myrmica, including the shape of the discoidal cell.

The head sculpture is generally fine with only the central part of the frons and
sides of head having a few longitudinal striae. The mandibles are very finely, longitudi-
nally striatg but the clypeus is finely punctured while the rest of head dorsum is
densely and coarsely punctured. The scutellum and back part of the scutum is finely
longitudinally rugulose, the rest of the scutum is smooth and shiny; the propodeal
dorsum is very finely punctured. The sides of the pronotum are finely punctured; the
lower parts of the mesopleurae and upper side of the propodeum have short and sparse
rugae, appearing smooth and shiny. The lower parts of the mesopleurae are distinctly
rugulose, but the surface between the rugae is smooth and shiny. The sides of the peti-
ole have a few longitudinal rugae and are very finely punctured; the petiole node from
above, the postpetiole and gaster are smooth and shiny.

The occipital margin of head, temples and genae have long outstanding hairs, and
the alitrunk, petiole, postpetiole and gaster have even longer hairs. The legs and anten-
nal scape have short, straight, subdecumbent hairs. The body and appendages are red-
dish-brown but the head dorsum is somewhat darker. Measurements are given in Ta-
bles 1- 2.

6. Myrmica gigantea (Collingwood, 1962), comb. et stat. nov. (Fig. 3, 11, 12)

Aphaenogaster gigantea Collingwood, 1962: 225w, f, Burma, holotype and paratype in STOCK, studied;
Bolton, 1995: 279.
Myrmica ritae: Collingwood, 1970: 374, nec Emery, 1889 et auct.

Measurements and indices are given in Tables 1—3. Myrmica gigantea was origi-
nally described as an Aphaenogaster, but later Collingwood (1970) placed it in Myrmica
and synonymised it with M. ritae. Study of types of both these species showed M. gi-
gantea to be a distinct species. Apart from the unusually large size of both the worker
and female (Table 1), it is similar by head sculpture and by pilosity to M. urbanii (see
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below) from which it differs by having in relation to its large size, distinctly shorter
propodeal spines, a shorter petiolar dorsum, shorter antennal scapes which are some-
what strongly curved at the base, and a lighter colour. The female of M. gigantea is
exceptionally large and is bigger than all known females of Myrmica. It is found in
Burma where its ecology is unknown.

7. Myrmica urbanii sp. nov. (Fig. 4, 1-5)

Material examined: holotype worker, India, Shillong, Mawphlang, East Khasi, 3200 ft.,
2.05.[19]86, leg. V. Darlong (deposited in BMNH). Paratypes: 86 workers from the same nest as holotype; 2
workers, [India], Mawphlang, Megalaya, 1850 m, 15.05.1976, leg. Wittmer, Baroni U[rbani]; 6 workers,
Upper Shillong, Megalaya, 1900 m, 13.05.1976, leg. Wittmer, Baroni U[rbani]; 3 workers, Cherranukh,
India, 1961, leg. Korovin (BMNH, ELMES, BASLE, SIZK, ZMMU).

Workers. The head is subrectangular with convex sides, a straight occipital mar-
gin and narrowly rounded occipital corners; the upper latero-ventral corners are dis-
tinctly pointed or dentiform (seen in profile). The anterior clypeal margin is straight
but is distinctly notched medially. The frontal carinae are more or less straight or only
very feebly curved, and do not curve outwards to merge into the rugae which surround
the antennal sockets. The frons is wide and the eyes are convex and oval, being located
slightly anteriorly of the mid point of the sides of the head. The antennal scapes are
longer than head and are gradually and weakly curved at their base; the funicular joints
are distinctly longer than broad; the apical club is 4-jointed.

The alitrunk is long and low with a more or less flattened, convex promesonotum;
the promesonotal suture is distinct and the mesopropodeal furrow is distinct and deep.
The metapleural lobes project apically forming a sharp tooth. The propodeal spines are
very long, projecting backwards, slightly upwards and diverging slightly, but being
straight or slightly curved downwards on their distal half. The petiolar node is long,
low and narrow, being longer than anterior peduncle, with a flattened and horizontal
dorsum. The postpetiole has an inclined, slightly concave anterior surface, and broadly
rqunded dorsum with a relatively small node.

The gaster is smooth and shiny and the body is generally rugose with the surfaces
between rugae being smooth and shiny, not punctured. The head dorsum is very
coarsely rugose but the frons is sinuously rugose, with the central frons having not less
than six rugae. The upper, rear third of the head dorsum has a distinct coarse reticulate
sculpture. The clypeus is coarsely rugose and the mandibles are coarsely
striato-rugulose while the frontal area is smooth and shiny. The alitrunk is generally
coarsely, sinuously rugose but its dorsum also has coarse reticulation. Both the petiole
and postpetiole have coarse longitudinal rugae.

It is a pilous species with the occipital margin and sides of head, the dorsum of
alitrunk, the petiole, postpetiole and gaster having very abundant, long, outstanding
hairs. The legs and antennal scapes have subdecumbent hairs. Also, a very sparse,
short, decumbent pilosity is presents only on the gaster. The alitrunk and dorsum of
head is a dark reddish-brown colour, the ventral surface of the head is reddish, the
petiole and postpetiole yellowish-brown or light reddish-brown and the legs and anten-
nae dark yellow. The gaster and propodeal spines are testaceous. Measurements and
indices are given in Tables 1—3.

Notes. Females and males are unknown. This species is closely related to M. in-
dica and especially to M. serica. However, it clearly differs from M. indica by having
many more outstanding hairs on its head, and by a distinctly lighter colour of legs,
antennae and gaster. It differs from both M. serica and M. indica by its coarse reticu-
late sculpture of the rear third of head dorsum, from M. margaritae and M. formosae by
its less coarsely sculptured head and the central frons having not less than six rugae,
from M. ritae by the sinuosity of its rugae and the reticulation of the head dorsum,
from M. rigatoi by its notched anterior clypeal margin and from M. gigantea by its dis
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Fig. 4. M. urbanii holotype worker (1—5); M. rigatoi holotype worker (6—10); M. boltoni holotype worker (11—
15) and paratype workers (16, 17). 1, 6, 11 — alitrunk, petiole and postpetiole in profile; 2, 7, 12 — head,
frontal view; 3, 8, 13 — propodeal spine, petiole and postpetiole from above; 4, 9, 14 — antennal scape in
profile; 5, 10, 15 — hind tibia; 16, 17 — petiole in profile.

Puc. 4. M. urbanii, pabounit, ronotun (1—5); M. rigatoi, paGouuii, ronotun (6—10); M. boltoni, paGoumit,
ronotvn (11—15) v napartune (16, 17).1, 6, 11 — rpyab, MeTHOMOC U MocTNeTHOMOC B npobwm; 2, 7, 12 —
rofopa criepead; 3, 8, 13 — wmMnbl nporogeyMa, NETHOMIOC U MOCTNETHOMOC cBepXy; 4, 9, 14 — ckanyc
anTeHH B npodusb; 5, 10, 15 — 3axnue ronenu; 16, 17 — netnonioc B Npoduis. -

-
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tinctly longer propodeal spines, longer petiolar dorsum, its relatively longer scapes
which are weakly curved at the base, and by its darker colour. Little is known about
the ecology of M. urbanii other than one nest was found living in soil beneath a log in
Quercus forest.

8. Myrmica rigatoi sp. nov. (Fig. 4, 6—10)

Material examined: holotype worker, Pakistan, Changla Gali (between Marree and Nathia Gali).
2200 m, 16.08.1994, leg. S. Dakatra (RIGATO).

Holotype worker. The head is elongate with convex sides and occipital mar-
gin; the occipital corners are not marked but are very broadly rounded; the upper lat-
ero-ventral corners are distinctly pointed (seen in profile). The anterior clypeal margin
is prominent but not pointed, being narrowly rounded, and is not notched medially.
The frontal carinae are weakly curved but do not curve outwards and do not merge
into the rugae which surround antennal sockets. The frons is wide and the eyes are
ovale and convex, being situated more or less on the mid point of the sides of the
head. The antennal scape are somewhat shorter than the head, being gradually and
weakly curved at their bases; the funicular joints distinctly longer than broad; the api-
cal club is 4-jointed.

The alitrunk has a long, low, more or less flattened or feebly convex, promesono-
tum. The promesonotal suture is distinct and the mesopropodeal distinct, but shallow.
The metapleural lobes are angulate but do not project apically to form a sharp tooth.
The propodeal spines are long, projecting backwards and upwards, slightly curved up-
wards at their tips, and diverging slightly. The petiole is comparatively high (PIl 1.65),
with a long and unusually thin anterior peduncle and a large or massive, node which is
more or less square in profile. The postpetiole has an inclined and slightly convex an-
terior surface and a broadly rounded dorsum, with a relatively small node.

The head dorsum is very coarsely rugose, with the central frons having more than
six gpugae. The occiput and temples has a distinct coarsely reticulate sculpture; the cly-
peus is coarsely rugose; the mandibles are coarsely striato-rugulose but the frontal area
is smooth and shiny. The sides of the alitrunk are coarsely longitudinally rugose and its
dorsum has sinuous rugae and coarse reticulation. The petiolar node has short but not
coarsely sinuous rugae and reticulation. The postpetiolar node has concentric longitu-
dinal rugulosity. Generally the surfaces between rugae are smooth, not punctured, and
appear shiny. The gaster is smooth and shiny.

The occipital margin and sides of head have very abundant, long and outstanding
hairs; the dorsum of alitrunk, petiole and postpetiole and gaster have a similar pilosity.
The antennal scapes have suberect hairs and those of the legs are subdecumbent. A
very sparse, short, decumbent pilosity is present only on the gaster. The head dorsum
and gaster are blackish brown, the alitrunk dark brown and the legs and antennae are
light brown.

Notes. Females and males are unknown. Measurements and indices are given in
Tables 1—3. M. rigatoi well differs from all another species of ritae-complex by its
prominent but not medially notched anterior clypeal margin, by shape of its petiole
and by the relatively finer sculpture of its petiolar and postpetiolar nodes. Its ecology is
unknown.

9. Myrmica boltoni sp. nov. (Fig. 4, 11-17).

Matcrial examinecd: holotype worker, Nepal, Dhorpantan, 3000 m, 20.05.1973, leg. T. Martens
(BASLE). Paratypes: 15 workers with same label (probably same nest) as holotype; 3 workers, Umg. Goro-
pani, w. Pokhara, Zentral Nepal, Sept.-Oct. 1971, leg. H. l'ranz; 1 worker, Nepal, 2 mls. S.E. Sikha,
7800-8000 fts., 21-22.05.1954, leg. J. Quinlan ; 1 worker, Ncpal, |18km NNE Baglung, 28°24' N, 83°42'E,
2540m.. 1 worker, Nepal-23, Prov. Kosi, Distr. Sankhuwasawa, Vallee d'Induwa Koa, 200 m, 16.04.1984,
leg. Lobl and A. Smetana; | worker, Nepal-140, Prov. Manang, Marsyandi, 2550 m, 14-17-04. 1980, leg. J.
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Martens and Ausobsky; 2 workers, Nepal-161, Prov. Mustang, Lethe, 2450-2600 m, 30.04.1980, leg. J.
Martens and Ausobsky; | worker, Nepal-233, Prov. Gorkha, Chuing Khola, Meme Kharka, 3300-3400 m,
leg. J. Martens and W. Schwaller (BASLE, BMNH, SIZK, ELMES, WARD, MARTENS, SCHULZ)

Workers. The head is subrectangular with somewhat convex sides, a straight or
slightly convex occipital margin and well marked occipital corners; the upper lat-
ero-ventral corners are distinctly pointed or dentiform (seen in profile). The anterior
clypeal margin is almost straight but distinctly notched medially. The frontal carinae
are more or less straight or only very feebly curved, and do not curve outwards and do
not merge into the rugae which surround antennal sockets. The frons is wide and the
eyes are convex and oval, being located distinctly anteriorly of the mid point of the
sides of the head. The antennal scapes are longer than the head and are gradually and
weakly curved at their bases; the funicular joints are distinctly longer than broad; the
apical club is 4-jointed.

The alitrunk has a long, low, slightly convex promesonotum; the promesonotal
suture is distinct, the mesopropodeal furrow is also distinct but not very deep and
abrupt. The metapleural lobes do not project into sharp tooth, but are narrowly
rounded at their apex. The propodeal spines are very long, projecting posteriorly and
are sub parallel to the dorsal surface of propodeum, and being slightly curved down-
wards and slightly divergent. The petiolar node is long, low and narrow, being some-
what longer than anterior peduncle, and having a flattened and slightly backwards
sloping dorsum. The anterior and dorsal surfaces of postpetiole forming a more or less
regular but asymmetric arch, with its apex distinctly posterior of the centre; the post-
petiolar node is relatively small.

This ant is generally finely rugose with the surface between rugae being puncti-
nate. The dorsum of the head has dense, fine, longitudinal rugulae with the surface
between them being coarsely and densely punctured, appearing dull. The mandibles are
densely striated and the clypeus has fine longitudinal carinae and is densely punctured,
appearing dull, but the frontal area is smooth or only very finely and superficially
punctured,. and appears shiny. The alitrunk has dense, irregular, short, sinuous rugae
and reticulation with only the mesopleurae and sides of the propodeum being longitu-
dinally rugulose; the surface between these rugae is at most very finely and superficially
punctured and appears shiny. The surface between the base of the propodeal spines is
very finely striated transversally. Both the petiole and postpetiole are densely, coarsely
punctured, appearing dull; the sides of petiolar node also has short sinuate striae. The
gaster is smooth and shiny with very fine superficial reticulation.

The occipital margin of head has a few straight, outstanding hairs but there are
none on the temples and genae; the dorsum of the alitrunk, petiole, postpetiole and
gaster have similar sparse hairs. The legs have subdecumbent hairs but those of the
antennal scape are suberect. A sparse, short decumbent pilosity is present only on the
gaster, legs and antennal scape. The colour is generally dark reddish-brown to
brownish-black.

Notes. Measurements and indices are given in Table 1. Females and males are
unknown. M. boltoni differs from other members of the rirae-complex by the much
finer rugosity on its body, and by the dull, dense and coarsely punctured surface of its
head. Its ecology is unknown, but one worker was collected under rotten wood in a
Quercus-Rhododendron forest (Ward, pers. comm.).
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10. Myrmica martensi sp. n. (Fig. 5).

Material examined: holotype worker, Nepal, Gosainkund, Sing Gyang, 3200 m, 26.04.1973, leg.
T. Martens. Paratypes: 3 workers, 1 female (gynetype) with same label (probably same nest) as holotype
(NHMB).

Workers. The head is subrectangular with somewhat convex sides, a straight oc-
cipital margin and well marked occipital corners; the upper latero-ventral corners are
distinctly pointed or dentiform (seen in profile). The anterior clypeal margin is almost
straight but distinctly notched medially. The frontal carinae are more or less straight or
only very feebly curved, and do not curve outwards and do not merge with the rugae
which surround antennal sockets. The frons is wide and the eyes are convex and oval,
being situated slightly anteriorly of the mid point of the side of the head. The antennal
scapes are relatively long despite being slightly shorter than the head, and are gradually
and weakly curved at their bases; the funicular joints are distinctly longer than broad;
the apical club is 4-jointed.

The alitrunk is long and low with a more or less flat promesonotum; the
promesonotal suture is distinct and the mesopropodeal furrow is deep and distinct. The
metapleural lobes are narrowly rounded at the apex and do not project apically as a
sharp tooth. The propodeal spines are long and straight but distinctly shorter than
those of the other species in the boltoni-complex, projecting posteriorly and upwards
just under 45°, and diverging distinctly. The petiole is low and narrow, but distinctly
shorter than that of the other species from the boltoni-complex, having a relatively
short anterior peduncle, which is distinctly shorter than the petiolar node; the dorsum
of the node is more or less flattened subhorizontally. The anterior and dorsal surfaces
of postpetiole form a more or less regular but asymmetric arch with its apex distinctly
posterior of the centre; the postpetiolar node is relatively small.

The head dorsum is densely but finely longitudinally rugulose with the surfaces
between rugae being densely punctured and appearing dull; the mandibles are densely
striated armtd the clypeus has only one fine medial longitudinal carina, otherwise with a
fine lateral rugosity and is densely but finely punctured, appearing more or less shiny
to submat. The frontal area is smooth and shiny. The alitrunk has irregular short sinu-
ous rugae which are more feebly developed than in M. boltoni; the mesopleurae and
sides of propodeum are longitudinally rugulose. The surfaces between these rugae and
between the base of the propodeal spines, are smooth and shiny. Both the petiole and
postpetiole are densely and finely punctured, appearing dull, but the central part of
postpetiolar dorsum is very weakly punctinate, appearing more or less shiny. The gaster
is smooth and shiny, with superficial reticulation less developed than that of M. bolfoni.

The occipital margin of the head has a few straight outstanding hairs, but the
temples and genae have none. The dorsum of the alitrunk, petiole, postpetiole and
gaster have similar sparse hairs. The legs have subdecumbent hairs and those of the
antennal scapes are suberect. A sparse, short, decumbent pilosity is present only on the
gaster, legs and antennal scapes. The ant is a dark reddish-brown colour.

Female (dealate). The head is subrectangular with somewhat convex sides, a
straight occipital margin and narrowly rounded occipital corners; the upper lat-
ero-ventral corners are distinctly pointed or dentiform (seen in profile). The anterior
clypeal margin is slightly convex and is notched medially. The frontal carinae are very
feebly curved, curving outwards and merging into the rugae which surround the anten-
nal sockets. The frons is wide and the eyes are convex and oval, being situated some-
what anteriorly of the mid point of the sides of the head. The antennal scapes are long
but shorter than head, being gradually and weakly curved at their bases; the funicular
joints are longer than broad; the apical club is 4-jointed.
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Fig. 5. M. martensi holotype worker (1—5) and gynetype female (6—8). 1, 6 — alitrunk, petiole and postpetiole
in profile; 2, 7 — head, frontal view; 3, 8 — propodeal spine, petiole and postpetiole from above; 4 — antennal
scape in profile; 5 — hind tibia.

Puc. 5. M. martensi, pabounii, ronotun (1—5) v camka, rudetun (6—8). 1, 6 — rpyab: NeTHOMOC U [OCTIIE-
THOMIOC B Nipodunb; 2, 7 — roosa cnepeay; 3, 8 — IWMNbI MponoaeyMa, NeTHOMIOC U MOCTIETHOMNIOC CBEPXY;
4 — cKanyc aHTeHHbI B IpodHib; 5 — 3anHAsA TONEHb.
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The alitrunk is relatively long and narrow, and the metapleural lobes are angulate
at the apex and do not project as sharp tooth. The propodeal spines are long, project-
ing posteriorly and curving downwards, being slightly divergent. The petiole is rela-
tively long but is distinctly higher and shorter that of the workers, having a long ante-
rior peduncle. The anterior surface of the node is slightly convex, changing abruptly to
the node dorsum, which is only very slightly convex with a straight posterior surface.
The postpetiole is relatively low, being asymmetrically arched dorsally as in the work-
ers.

The head dorsum is longitudinally rugulose. The clypeus has two strong medial
carina-like rugae and finer lateral rugae. The surfaces between the rugae are densely
punctured and appear submat, but the frontal area is smooth and shiny. The pronotum
has short sinuous rugae and coarse reticulation, but the other parts of alitrunk are lon-
gitudinally rugulose. The surfaces between rugae, especially on scutum, scutellum and
propodeum, are finely punctured but appear shiny. The surface between the propodeal
spines is smooth and shiny. The petiole and postpetiole are punctured, appearing sub-
mat, and the sides of petiolar and postpetiolar nodes also have short fine rugae. The
gaster is smooth and shiny.

The occipital margin of head has a few straight outstanding hairs and the temples
and genae have none. The dorsum of the alitrunk, petiole, postpetiole and gaster have
sparse, slightly curved hairs; the tibiae and antennal scape have numerous suberect
hairs. A very sparse short decumbent pilosity is present only on the gaster and legs.
The general colour is a dark reddish-brown but the legs and antennal scapes are light
reddish-brown.

Notes. Males are unknown. Measurements and indices are given in Tables 1-3.
M. martensi is closely related to M. boltoni from which the workers differ by shorter,
upward-pointing and distinctly divergent propodeal spines, by a distinctly shorter peti-
ole and by its more feebly developed sculpture on alitrunk and pedicel. The queen dif-
fers from other known females of the ritae group by having much less coarse sculpture
of the body,;and distinctly punctured surfaces between rugae on the head and alitrunk
dorsums. Its ecology is unknown.

11. Myrmica collingwoodi sp. n. (Figs. 6)

Material examined: holotype worker, Dorjula {Bhutan], 3100 m, 26.06; Nat.-Hist. Museum NHMB
— Bhutan Expedition 1972, Alk. No 56 (BASLE). Paratypes: 9 workers and 1 female with same label
(probably same nest) as holotype; 6 workers with same label but date of collecting 6.06; 6 workers, Dorjula,
2450—3100 m, 6.06; Nat.-Hist. Museum NHMB — Bhutan Expedition 1972, No 24—36 (BASLE, BMNH,
SIZK, ELMES).

Workers. The head is subrectangular with sub parallel sides, a slightly convex
occipital margin and rounded occipital corners; the upper latero-ventral corners are
distinctly pointed or dentiform (seen in profile). The anterior clypeal margin is straight
but distinctly notched medially. The frontal carinae are more or less straight or only
very feebly curved and do not curve outwards and do not merge into the rugae which
surround the antennal sockets. The frons is wide and the eyes are convex and oval,
being situated somewhat anterior to the mid point of the sides of the head. The anten-
nal scapes are long but shorter than head, and are gradually and weakly curved at their
bases; the funicular joints distinctly longer than broad; the apical club is 4-jointed.

The alitrunk has a long, low, slightly convex promesonotum. The promesonotal
suture is distinct and the mesopropodeal furrow is distinct but shallow. The metapleu-
ral lobes project apically to form a sharp tooth. The propodeal spines are very long and
straight, projecting posteriorly and upwards at < 30°, and diverging slightly. The petio-
lar node is long, low and narrow, being somewhat longer than the anterior peduncle
and having a flattened and subhorizontal dorsum.-The anterior and dorsal surfaces of
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Fig. 6. M. collingwoodi holotypc worker (1—5) and gynetype femalc (6—8). 1, 6 — alitrunk, petiole and post-
petiole in profile; 2, 7 — head, frontal view; 3, 8 — propodeal spine, petiole and postpetiole from above; 4 —
antennal scape in profile; 5 — hind tibia.

Puc. 6. M. collingwoodi, pabouuii, ronotun (1—5) u camka, rusernn (6—8). 1, 6 — rpyab: NETHOMOC U NOCT-
netvonioc B npoduab; 2, 7 — rososa cnepead; 3, 8 — wMnLl nponosfieymMa, NETHOMOC M MOCTIICTHOMIOS
CBEDXV. 4 — CKalve aHTeHHHI B TpodbWiIb. 5 — 3amHsAA rojieHb.
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the postpetiole form a more or less regular but asymmetric arch, with its apex distinctly
posterior of the centre; the postpetiolar node is relatively small.

The head dorsum is densely but not coarsely, longitudinally rugulose, and the
surfaces between the rugae are densely but very finely punctured and appear shiny.
They are much less coarsely punctured than in M. boltoni and M. martensi. The man-
dibles are densely striated and shiny, the sculpture on the clypeus is similar that of the
frons and the frontal area is smooth and shiny. The dorsum of the promesonotum is
finely, transversally and concentrically, rugoso-striated. The dorsum of the propodeum
has very fine short longitudinal striations, the propleuraec are longitudinally ru-
goso-striated and the mesopleurae and sides of propodeum are longitudinally rugulose.
The surfaces between these striae and rugae are at most, very finely and superficially
punctured, appearing shiny, while the surface between the base of the propodeal spines
is smooth and shiny. Both the petiole and postpetiole are finely punctured and appear
more or less shiny or at least, the central part of postpetiolar dorsum is smooth and
shiny. The sides of petiolar node also have short fine striation. The gaster is smooth
and shiny with very fine superficial reticulation.

The occipital margin of head, the temples and genae have a few outstanding hairs;
the dorsum of the alitrunk, petiole, postpetiole, and gaster have similar sparse hairs.
The hairs on the legs are subdecumbent while those on the antennal scapes are su-
berect. A sparse short, decumbent pilosity is present only on gaster, legs and antennal
scapes. The alitrunk and pedicel are reddish to light reddish-brown and the head, an-
tennae and gaster are reddish-brown.

Female (dealate). The head is subrectangular with somewhat convex sides, a
straight occipital margin and rounded occipital corners; the upper latero-ventral cor-
ners are pointed but not dentiform, only angulate (seen in profile ). The anterior cly-
peal margin is slightly convex and is notched medially. The frontal carinae are very
feebly curved but do not curve outwards do not merge into the rugae which surround
antennal sockets. The frons is wide and the eyes are convex and oval, being situated
somewhat gnteriorly of the mid point of the sides of the head. The antennal scapes are
long but shorter than the head, being gradually and weakly curved at their bases; the
funicular joints are longer than broad; the apical club is 4-jointed.

The alitrunk is long and narrow, and the metapleural lobes project apically to
form a sharp tooth. The propodeal spines are very long, projecting posteriorly and
curving slightly downwards, appearing sub parallel from above. The petiole is long, but
distinctly higher and shorter than in the workers, having a long anterior peduncle. The
anterior surface of the petiolar node is slightly convex, merging abruptly into the dor-
sum node, which is only very slightly convex, with a straight posterior surface. The
postpetiole is relatively high and short, its anterior and dorsal surfaces form a more or
less regular arch; the top is rounded but the posterior surface is straight and starts
abruptly.

The head dorsum is longitudinally rugulose and the clypeus has numerous identi-
cal rugae. The surfaces between the rugae are punctured and appear submat. The
frontal area is smooth and shiny. The alitrunk (except scutellum) is longitudinally ru-
gulose whereas the scutellum has concentric rugae. The surfaces between the rugae and
the propodeal spines appear smooth and shiny. The sides of the petiole have short
striae and fine rugae, and the dorsum of the petiolar node is densely punctured. The
sides of postpetiole have very fine short striae but its dorsum and anterior surfaces are
smooth and shiny.

The occipital margin of the head and genae have a few outstanding hairs but the
temples have none. There are sparse slightly curved hairs on the dorsum of alitrunk,
petiole, postpetiole and gaster; the tibiae and antennal scapes have numerous subde-
cumbent hairs. A very sparse, short, decumbent pilosity is presents only on the gaster
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and legs. The body is a dark reddish-brown and the legs and antennal scapes are a light
reddish-brown.

Notes. Males are unknown. Measurements and indices are given in Tables 1-3.

M. collingwoodi is closely related to the other species of the boltoni-complex, but dif-
fers from both the others by its much more finely punctured head dorsum, by the
sculpture of its alitrunk dorsum, by possession of outstanding hairs on the temples and
genae, and by its lighter colour. It also differs from M. martensi by its distinctly longer
propodeal spines, and from M. boltoni by its straight propodeal spines, which are di-
rected backwards and upwards.

A Key for the identification of species of ritae group of the genus Myrmica

1.

10.

Head and alitrunk very coarsely rugose, surface between rugae on the head dorsum smooth (Figs.

1,1,2 4,5 7,8 10,2, 1, 2,3, 1, 2,8, 1,2, 6, 7) eeeeeieeeeeeeeeeeeeee e 2
Head and alitrunk much more finely rugose or even striated, surface between rugae on the head
dorsum distinctly punctured (Figs. 4, 11, 12,5, 1, 2,6, 1, 2) .ooooooiiiieicieeceeeeeeee e 9

Anterior clypeal margin prominent, not notched medially (Fig. 4, 7). Petiole with a very thin
anterior peduncle and a node which appears more or less square in profile; sculpture of the petiolar
and postpetiolar nodes much less coarse than on the head and alitrunk (Fig. 4, 6) .......ccccoeeeei.

.................................................................................................................................... M. rigatoi sp.n.

Anterior clypeal margin not prominent, straight and notched medially (Figs. 1, 2, 5, & 10, 2, 2; 3,
2; 4, 2). Petiole with thick anterior peduncle and with a node which is not square in profile. The
sculpture of the petiolar and postpetiolar nodes coarse, as on the head and alitrunk (Figs. 1, 1, 4, 7,

D N T A N OO OO OO PUOT U 3
Head dorsum with straight longitudinal rugae (Fig. 1, 2). Head reddish yellow, distinctly contrast-
ing with dark brown alitrunk .........ccccoiiiiiinnin s M. ritae Emery
Head dorsum with sinuous longitudinal rugae (Figs. 1, 5, & 10, 2, 2; 3, 2, 4, 2 ). Head not dis-
tinctly lighter than alitTunK .........ocooiimiiii et e 4
Alitrunk dorsum with only few outstanding hairs (Fig. 1, 49 ....c.ocooiiininnnns M. margaritae Emery
Alitrunk dorsum with numerous outstanding hairs (Figs. 1, 7,2, I3, I, 4, 1) ....cccoviiiviiiiin, 5

Frons between frontal carinae level with the eyes, having four extremely coarse rugae (Fig. 1, &) ..
.......................................................................................................................... M. formosae Wheeler
Frons between frontal carinae level with the eyes, having not less than six finely rugae (Figs. 2, 2;
L3 2 B, ) e ettt b et A Rt n et et E e b e eae ekt et aneebeeaean s er e e s enteas 6
‘Temples without outstanding hairs or only with a few short straight ones (Fig. 3, 2 ). Head, alitrunk
and pedicel from dark brown to black, gaster from reddish brown to dark brown, legs and antennal
scape 1eddisSh BFOWN .......coooiiiiiiiiiiniii e M. indica Weber
Temples with numerous curved long outstanding hairs (Figs. 2, 2; 4, 2). Head, alitrunk and pedicel
from reddish brown to dark brown, gaster from brownish yellow to reddish brown, legs from yellow
to reddish yellow, antennal scape brownish red ... 7
Upper third of head dorsum with distinct reticulate sculpture, only frons with sinuous rugae (Fig. 4,
Head dorsum with sinuous rugae, only postero-lateral part of it with reticulate sculpture (Fig. 2, 2)
................................................................................................................................ M. serica Wheeler
Large ant (HW = 1.62 mm, AL = 2.58 mm) but propodeal spines relatively short (ESLI = 0.35).
Dorsum of petiole distinctiy shorter (Fig. 3, /7). Antennal scape relatively short (SI1 = 0.90) and
more strongly curved at the base (Fig.3, 12) ...cccccoiiniiiiiiiinn, M. gigantea Collingwood
Smaller ants (HW < 1.35 mm, AL < 2.38 mm). Propodeal spine distinctly relatively longer (ESLI
0.56—0.68 ). Dorsum of petiole very long (fig. 4, 7). Antennal scape relatively long (SI1 = 1.01—
1.06) and weakly curved at the base (Fig.4, 4. ..cccccoriiriiiiini e M. urbanii sp nov.
Surface between rugae on the head dorsum finely punctured, more or less shining (Fig. 6, 2).
Dorsum of alitrunk with fine irregular striae; nodes of petiole and postpetiole with very fine superfi-
cial sculpture or even smooth, shining (Fig. 6, 1) ... M. collingwoodi sp. n.
Surface between rugae on the head dorsum densely and coarsely punctured, dull (Figs. 4, 12; 5, 2).
Dorsum of alitrunk with reticulate sculpture; nodes of petiole and postpetiole densely punctured,
SUDMAL (Fig. 4, 11,5, 1) oottt e st e e st e e eraaesatesneenenens 10
Propodeal spines very long (ESLI 1.50—1.74), directed more or less backwards and slightly curved
downwards, sub parallel to the dorsal surface of propodeum and slightly divergent (ESDI 0.76-
1.07); postpetiole relatively long and low (PP110.71-0.90) (Fig. 4, 1) ....cc...ec. M. boltoni sp. n.
Propodeal spines straight and relatively shorter (ESLI 0.44-0.47), pointing upwards at an angle of
just less than 45° and diverging distinctly (ESDI 1.26—1.31); postpetiole relatively shorter and
higher (PPI1 0.95—1.02) (Fig. 6, I} voov ettt M. martensi sp. n.
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