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Ten New Species of Myrmica (Hymenoptera, Formicidae) from the Himalaya. Radchenko A. G., El-
mes G. W, — Ten new species discovered among collections examined in the course of a taxonomic
revision of the Myrmica species of the Himalaya and the adjacent mountain regions of India and
Pakistan are described: Myrmica brancuccii, M. villosa, M. vittata, M. williamsi, M. nitida, M. wittmeri,
M. wardi, M. ordinaria, M. rhytida and M. petita. They belong to several quite different complexes of
species of the genus Myrmica, but clearly differ from each other and all previously described forms.
Distinctions of each species and data on their ecology are given.
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Hecars nosbix BunoB Myrmica (Hymenoptera, Formicidae) wu3 TI'umanaes. Pamyenko A. T,
Damc I'. B. — B cratbe npuseneHo onucanue 10 HOBBIX A5l HayKH BMIOB Myrmica, cobpaHHBIX B
lMiManasx ¥ nmpuiexauix ropieix cucteMax Muomu u IlakuctaHa. Onucanby: Myrmica brancuccii,
M. villosa, M. vintata, M. williamsi, M. nitida, M. wittmeri, M. wardi, M. ordinaria, M. rhytida u M. pe-
tita. OHH OTHOCSITCSA K HECKOIbKUM JIOBOJILHO Pa3iMyYHbIM KOMILIEKCAM BHAOB poaa Myrmica, n ger-
KO OTIMYAIOTCS Kak APYr OT Apyra, TaK M OT BCEX paHee onucaHHbIX dopm. [IpuBeaeHsl oTau4us
KaXXI0TO HOBOIO BMAA OT GJIM3KHX BUAOB M BCE MMEIOLLUHMECS AaHHble 06 UX 3KONOTHH.

KamoueBble caoBa: MypaBbu, Formicidae, Myrmica, noebie Buaesl, Uuauns, [lakucran.

Introduction

The genus Myrmica has a Holarctic, temperate distribution and its colonies are abundant, often domi-
nating, in a wide range of natural and semi-natural habitats. Currently, more than 160 species are recog-
nised, of which about 25 originate from the Himalava and the Tibetan plateau (Bolton 1995). The first
Mpyrmica species recorded from the Himalayan region, was Myrmica rugosa Mayr (1865), but the majority
were described in the early part of the twentieth century — e. g., eight species by Forel (1902, 1904 a, b,
1906). Menozzi (1939) installed some order into the taxonomy of the Himalayan Myrmica species and pro-
vided a key. Weber added three new species to the list when he made a synopsis of the Palaearctic Myrmica
as a part of his revision of the North American species (Weber, 1947, 1948, 1950). Since then, there has
been no further treatment of the Himalayan Myrmica except for the description of a social parasite — Myr-
mica ereptrix Bolton (1988). Nevertheless, myrmecologists continued to collect ants from the Himalaya,
particularly from the southern and western mountains of Pakistan, Nepal, India and Bhutan, and therefore
a taxonomic revision of the Myrmica of those regions is overdue.

When we started a general revision of the Asian Myrmica, we were fortunate to be given access to sev-
eral unidentified collections of Himalayan Myrmica (see below). Examination of these soon convinced us
that the mountains of the southern and western sides of the Himalaya form a separate biogeographic zone
for Myrmica species, which are quite distinct from the fauna of the northern and eastern mountains, in-
cluding the Tibetan plateau. Among the collections we discovered 15 previously unknown species which
clearly differ from all the previously described forms. Five of them belong to the ritae group — a distinct
group of primitive Myrmica species — which we described when revising that group (Radchenko, Elmes,
1998). It should be noted that the remaining 10 species have no particular taxonomic affinity to each other,
they belong to various complexes existing within the Himalayan Myrmica. Here we describe formally these
10 species, prior to their inclusion in a full taxonomic revision of the south-western Himalayan Myrmica (in

preparation).
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Material and methods

This paper is based on the study of unidentified material from Naturhistorisches Museum, Basle
(NHMB), The Natural History Museum, London (NHML), Philip Ward, University of California, USA
(WARD), Fabrizio Rigato, University of Milan (RIGATO). It has been compared with type specimens and
other specimens from the Museum of Comparative Zoology of Harvard University (MCZ), Museum
d'Histoire Naturelle, Geneva (GENEVA), Institute of Zoology of Ukrainian National Academy of Sci-
ences, Kiev (KIEV), Museo Civico di Storia Naturale, Genoa (MSNG), Zoological Museums of Moscow
State University (ZMUM), Zoologisches Museum, Humboldt Universitat, Berlin (ZMHB), Zoological
Institute of Russian Academy of Sciences, St. — Petersburg (ZISP), The Hope Collections, University
Museum, Oxford (UMO) and from the collections of Graham Elmes, Institute of Terrestrial Ecology, UK
(ELMES), Maurizio Mei, Instituto di Zoologia, Roma (MEI), Cedric Collingwood, Leeds, UK (CAC) and
Andreas Schulz, Leilingen, Germany (SCHULZ).

As previously (Radchenko, Elmes, 1998), we have made the following measurements on the type
specimens and where possible a minimum sample of 15 specimens from other series, and used them to

calculate a series of indices:

Measurements:

HL length of head in dorsal view, measured in a straight line from the anterior point
of median clypeal 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 external 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 neck shield to the poste-
rior margin of metapleural lobes (workers) and from the antero-dorsal point of
alitrunk to posterior margin of metapleural lobes (females and males).

HTL length of tibia of hind leg.

PNW 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 mesopleura (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).

Indices:

Cephalic Cl = HL / HW Post-petiole (2) PPI2 = PPH / PPW

Frontal FI = FW / HW Post-petiole (3) PPI3 = PPW / PW

Frontal-lobe FLI = FLW / FW Spine-length ESLI = ESL / HW

Scape (1) SI1 =SL / HL Spine-width ESDI = ESD / ESL

Scape (2) Si2 = SL / HW Alitrunk Al = AL / AH

Petiole (1) PIl = PL / PH Hind-tibia HTI = HTL / HW

Petiole (2) PI2 = PL / HW Scutum SCI = SCL / SCW

Post-petiole (1)  PPIl = PPL / PPH Wing-length (1) WIl = WL / HW

Wing-length (2) WI2 = WL / WB
Results

The morphometrics made on the holotypes of the new species can be found in table 1
(workers) and table 4 (queen); the morphometrics of 15 specimens (or as many as were
available) are given in table 2 (workers) and table 4 (gynes and males), and the various
indices calculated from these for tables 3 and 5. All the new species have the
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following features in common. The workers and queens have oval, convex eyes that are
situated slightly anterior to the mid points of the sides of the head. The frons is rela-
tively wide (FI > 0.40, table 3). The antennal scapes are distinctly shorter than the
length of the head (SI1 < I; table 3); they are weakly curved at their bases (not angled)
with no trace of a lobe. With three exceptions, the 3—5" funicular joints are relatively
short (length < [.5 breadth). The apical club is 4-jointed. The metapleural lobes are
rounded and there are no ventral lobes on either the petiole or postpetiole. The middle
and hind tibia have well-developed pectinate spurs. With one exception, the gaster is
smooth and shiny. The males have relatively large, more rounded eyes situated anterior

Table 1. Measurements (mm — abbreviations as in text) of the holotypus specimens. Al are workers except
M. petita, for which: ALH = 0.94 mm and SCL = 1.16 mm. The source is the museum (see text) which
currently holds the type specimen

Ta6auma 1. Ilpomepnl (MM — COKpalueHHst B TEKCTe) rojoTHNOB. Bce ocodu paGoune, 3a MCKIIOYEHHEM
M. petita, nnsn kotopoii: ALH = 0.94 mm and SCL = 1.16 mm. Tpaa “source” comepxut aé6peBuarypy
Ha3BaHusA My3es (CM. TEKCT) B KOTOPOM XPAHHTCH THIOBOI IK3eMILIAD

Species | |Source[ HWJHL] FW [FLW] sL [pnw] pw [pPw] Pt [PPH] PL |PPL|ESL|ESD] AL [HTL
M. brancuccii w NHML 1.00 1.28 0.42 043 1.00 0.72 0.26 0.46 0.35 049 045 034 036 0.51 168 1.04
M villosa  wNHMB 112 1.27 0.50 0.53 1.12 078 0.31 0.46 041 045 0.50 0.42 025 045 1.74 1.0
M. vitara  w NHML 1.02 1.22 046 0.48 105 0.77 032 0.48 0.38 0.46 052 041 035 0.46 1.79 0.94
M. williamsiw NHML 0.71 092 0.31 0.34 0.73 053 022 0.32 0.28 0.31 035 0.29 0.13 0.28 1.20 0.69
M. nitida — w NHML 0.76 0.97 0.34 0.36 0.74 0.55 022 0.31 026 0.31 035 028 0.15 029 1.30 0.7]
M. witmeri w NHML 0.77 099 0.33 0.34 0.74 0.56 0.21 0.33 028 0.32 036 029 014 027 127 0.70
M. wardi  wNHML 0.85 1.06 039 0.41 0.84 0.63 0.24 0.39 0.3] 0.38 041 033 0.20 034 144 0.78
M. ordinaria w NHML 0.84 1.06 0.36 0.38 0.86 0.62 0.24 0.38 031 0.37 043 030 021 032 1.56 0.82
M. rhytida  w NHMB 0.88 1.11 0.38 0.41 0.88 066 0.25 0.39 031 036 041 0.36 027 038 1.46 0.76
M perita QNHMB 0.82 1.02 0.34 037 0.74 0.74 024 0.38 0.34 0.38 046 0.32 024 040 1.58 0.74

[

Table 2. The mean, standard deviation, minimum and maximum values (mm) of the measurements made on
samples of workers (including Holotype) from eight new species of Mjrmica from the Himalaya. The
measurements codes are as indicated in the methods and the number of individuals measured are given in
parenthesis

Tadonauna 2. CpenHas BeJMYHHA, CTAHXAPTHOE OTKJIOHEHHE, MHHHMAJIbHOE H MAKCHMAJbHOE 3HAYeHHe (MM)
IIPOMEPOB, MOJYYeHHbIe HA BbIOOpKAX padounx (BKJOYAs TOJOTHN) BOCBMH HOBbiX BHXOB Myrmica w3 I'uma-
naes. Pacuindposky cokpauienHii npoMepoB cM. B pasneie “MeTonn!”; KOAHYECTBO H3MEPEHHBIX ocobell naHO
B CKOOKax

M. brancuccii (18) M. villosa (14) M. vittata (4) M. nitida (21)
MeanxSD I Min—Max | MecantSD | Min—Max | MeanzSD I Min—Max | Mean=SD | Min—Max
HW 0.99+0.081 0.83—1.12  1.09£0.053 0.95-1.13 091£0.127 0.73—1.02 0.78+0.027 0.74—0.83
HL 1.22£0.088 1.02—1.32 1.27x0.046 1[.15—1.32 1.10£0.118 0.94—1.22 0.84+0.028 0.94—1.04
FW 0.42+£0.031 0.36—0.48 0.50%£0.025 043-0.53 0.41£0.041 0.36—0.46 0.35+£0.011 0.33-0.38
FLW  045+0.033 0.38—0.5! 0.52£0.028 0.43-0.55 0.44%0.047 0.37—-0.48 0.37+0.012 0.34-0.39
SL 1.00£0.054  090—1.08 [.11£0.038 1.01-1.15 0.96%+0.087 0.84—1.05 0.77£0.026 0.71-0.80
PNW  0.69x0.055 0.56—0.78 0.76=0.030 0.67-0.78 0.70£0.085 0.57-0.77 0.57+£0.023 0.52—-0.60
PW 0.28£0.029 0.22-0.33  0.29£0.018 0.27-0.32  0.28%0.035 0.23—0.32 0.22+0.008 0.21-0.24
PPW  0.46%+0.044 0.38-0.53 0.44+£0.025 0.39-0.48 0.44+0.056 0.34—0.48 0.32+0.014 0.30-0.34
PH 0.36£0.035 0.29-0.41 0.39+0.019 035042 0.35£0.040 0.29-0.38 0.28%£0.012 0.27-0.31
PPH 0.48+0.044 0.29—0.55 0.44x0.019 041-047 040+0.059 0.32—0.46 0.32+0.012 0.30—0.34
PL 0.44+0.038 - 0.36—0.51 0.48£0.027 043-0.52 0.50%£0.055 0.42—-0.55 0.36+0.018 0.32—0.39
PPL 0.35£0.028 0.27-0.238 0.40=0.019 0.26—0.42 0.35+0.046 0.29-04] 0.43+0.012 027-0.32
ESL 0.37£0.038  0.28—042 0.28+0.024 0.24-0.32 0.31%0.05} 0.24—-0.35 0.15£0.017 0.11-0.17
ESD 0.45+£0.048 0.38—-0.52 0.49£0.041 041-0.56 0.41£0.052 0.34—046 0.31+0.017 0.28—0.34
AL 1.69£0.127  1.40—1.86  1.68=0.058 1.33-1.76 1.68+0.235 1.26—1.79 1.33+0.035 [27—-1.39
HTL  0.99%0.067 0.84=1.10 10320037 094=106 082=0.142 062-0.94 0.75+0.029 0.70—0.79
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Table 2 (cont.)
Tadanua 2 (npomosokeHue)

M. wittmeri (9) M. wardi (18) M. ordinaria (17) M. rhytida (17)
Mean£SD | Min—Max |Mcan£SD | Min—Max | MeanSD | Min—Max | Mean+SD | Min—Max
HW 07740029 0.73-0.81 0.79£0.048 0.70-0.85  0.85£0.022 0.82-0.90 0.88+0.043 0.78-0.94
HL  099£0.030 0.94-1.04 1.00£0.051 0.90—1.06  1.06£0.026 1.00—1.10 1.09%0.0470 0.99—1.15
FW 0340019 0.32~0.38 0.34+0.024 031039  0.38£0.014 0.35-0.40 0.37£0.019 0.34--0.40
FLW  035+0.011 034-0.36 0.36%0.025 032-041  0.39£0.015 0.37-0.42 039£0.020 0.36-042
SL 0.774£0.027 0.73-0.80 0.78£0.041 0.70-0.84  0.84+0.033 0.78—0.90 0.87+0.046 0.76-0.92
PNW  0.55£0.023 0.52-0.58 0.59£0.031 052-0.63  0.62£0.021 0.58—0.66 0.64:£0.034 0.56-0.70
PW 0220007 0.21-0.22 0.22£0.012 020-024  0.24£0.005 0.23-0.24 0.24£0.010 0.22-0.26
PPW  0.32%0.011 031-0.34 0.33£0.024 030-0.39  0.37£0.009 0.36-0.39 0.36%0.019 0.34—0.39
PH 02940009 027-0.29 0.29+0.014 027-031  0.30£0.009 0.28—0.31 0.32+0.016 0.29-0.34
PPH  0.33£0.010 0.31-0.34 0.34+0.022 031-038 0.39£0.013 0.37-0.42 0.35£0.017 0.32-0.37
PL  036£0.017 032-038 0.36£0.031 031041 0.41£0.021 0.36-044 0.40£0.021 0.36-045
PPL  030£0.014 028-0.32 0.31£0.016 0.28—0.34  0.30£0.023 0.26-0.35 035£0.015 032-0.37
ESL  0.16+£0.018 0.14-0.20 0.19£0.033 0.14-0.28  0.23£0.014 0.21-0.26 0.23£0.028 0.18-0.27
ESD  029+0.019 025-0.31 0.3120.023 027-0.35  0.33%0.018 030-0.36 03620021 033-04]
AL 1.3130.042 1.23-136 1.36£0.068 120-146 1.52£0.035 1.46-1.56 146£0.068 1.33—157
HTL  0.73£0.022 0.70-0.76 0.73£0.035 0.64—0.78  0.82+0.027 0.76-0.86 0.8120.045 0.74-087

to the mid points of the sides of the head. Their frontal carinae are straight but diverge
posteriorly and the antennal club is 5-jointed.

Myrmica brancuccii Radchenko, Elmes & Collingwood, sp. n. (fig I, /-5)

Material. Holotype worker, Nepal, Utrot, 13.05. [19]83, leg. M. Brancucci (NHML). Paratypes: 5
workers, with the same label; 14 workers, Nepal, Lawarai, 21.05. [19]83, leg. M. Brancucci; 1 worker,
Nepat, Lumle, 06. {19]88, leg. Collingwood; 9 workers, Pakistan, Chitral V., between Dir and Lavari Pass,
2400 m, 11.08. 1994, leg. S. Dacatra (NHML, NHMB, CAC, RIGATO, SIZK, ELMES).

Workers. Head elongate with convex sides, straight occipital margins and nar-
rowly rounded occipital corners. Anterior clypeal margin prominent and narrowly
rounded (not pointed). Eyes relatively small, almost circular. Frontal carinae slightly
curved, but not curved outwards and not merging with rugae which surround antennal
sockets. 3—5" funicular joints about 1.5 times longer than broad. In profile, promeso-
notal groove distinct and mesonotal dorsum appearing flat or slightly concave; meso-
notum curved down abruptly to propodeum to form distinct, wide and deep mesopro-
podeal furrow. propodeal spines long and relatively very wide at their bases; they proj-
ect backwards and upwards but slightly curve downwards towards their tips. In profile,
petiole high with long anterior peduncle; its anterior surface sharply concave and pos-
terior one nearly straight; dorsal surface of node appears quite short and slightly convex
(arched, not flat). In profile, postpetiole appears subrectangular, with feebly convex
dorsum, and relatively massive (much larger than petiole); from above, it wide in rela-
tion to petiole width. Spurs on middle and hind tibiae short and wide and pectinate
only on their distal third.

Dorsal surfaces of head, frons, vertex and clypeus longitudinally rugose but occiput
and temples have reticulated sculpture. Surfaces between rugae appear dull, being
densely and coarsely punctured; frontal area and clypeus appear more or less shiny
having only fine superficial sculpture; mandibles coarsely longitudinally rugose. Dorsum
of alitrunk has an irregular sinuous transverse rugosity and reticulation (rugosity of pro-
podeal dorsum may be reduced), and its surface appears dull being coarsely and
densely punctured. Sides of alitrunk have similar punctures and sometimes have fine
longitudinal striation. Both petiole and postpetiole appear dull, being densely coarsely
punctured without rugae or striae. Exceptionally for Myrmica species, first gastral ter-
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Table 3. The mean, minimum and maximum indices for workers of nine new species of Myrmica, calculated
from the measurements summarised in table 2. The codes are as indicated in the text and the number of indi-
viduals measured are given in parenthesis. In one cases the holotype was the only specimen available

Table 3. Cpennee, MHHHMANbHOE M MAKCHMAJbHOE 3HAYeHHE HMHIEKCOB aJa pafouux 9 Bumos Myrmica,
PaCYHTAHHbIE N0 MpoMepaM, NpUBOIMMbIM B Taduuue 2. PacuindpoBKy COKpalieHHii IpoMepoB cM. B pasaene
“MeTtoabl”; KOJHYECTBO M3MEPEHHBIX 0coOeil 1aHO B cKoOkax. B oaHoM cayuae roioTun Gbll eIHHCTBEHHbIM
AOCTYHHBIM 3K3eMIIAPOM

M. brancuccii (18) M. villosa (14) M. virrara (4) M. williamsi (1) M. nitida (17)

Mean l Min—Max | Mean I Min—Max Mean I Min—Max Holotype Mean ‘ Min—Max
Cl 1.23 1.18-1.29 1.17 [.14—1.21 1.22 1.19—1.29 1.29 1.26 1.18—1.31
Fl 0.43 0.40—-0.45 0.46 0.45-0.48 045  043-0.49 0.43 045 0.41-047
FLI 1.06 1.02—1.10 1.03 1.02—1.06 1.07 1.02--1.06 1.09 1.04  1.02—1.06
SI1 0.82 0.78—0.88 0.88 0.87—0.89 0.87 0.86—0.90 0.79 0.77  0.74-0.79
SI2 1.01 0.94-1.10 1.02 1.00—1.06 1.06 1.03—1.15 1.02 097 091-1.00
PI1 1.25 1.11-1.38 1.24 1.17-1.29 1.43 1.37-1.56 1.25 1.28 1.17—1.38
PI2 045  0.41-048 0.44 0.42-0.46 0.55 0.51-0.58 0.49 0.46 0.40—047
PPII 072  0.62-0.82 091 0.88-0.98 0.88  0.86—091 0.95 091 0.83—-0.98
PPI2 1.04 1.00—1.09 1.00 0.97—-1.05 0.95  0.94-0.97 0.96 098 094—-1.02
PPI3 1.67 1.41—-1.82 1.49 1.43—1.53 1.51 1.48—1.51 1.44 1.46 1.39-1.52
ESLI 0.38 0.34—-0.43 0.26 0.23-0.29 0.34  0.33-0.35 0.18 0.19  0.14-0.21
ESDI 1.21 0.95—142 1.73 1.61—1.85 1.31 1.21-1.41 222 2,13 1.75~2.88
HTI 1.00  091-1.04 095 0.93—-0.99 090 0.84—094 0.96 094 0.88-0.98

Table 3 (cont.)
Tadoauna 3 (nponospkeHne)

M. wittmeri (9) M. wardi ( 18) M. ordinaria (17) M. rhytida (17)

Mean l Min—Max Mean I Min—Max Mean l Min—Max Mean l Min—Max
Cl 1.28 1.26—1.30 1.27 1.24—1.31 1.24 1.19—-1.29 1.24 1.20—1.28
Fl 0.44 0.43—-0.47 0.44 0.42—0.46 0.44 0.42—-0.47 0.42 0.41-0.44
FLI 1.04 0.94—1.08 1.06 1.04—-1.10 1.03 1.00—1.06 1.06 1.00—1.08
S 0.77 0.75—0.79 0.78 0.75-0.81 0.79 0.74—0.83 0.80 0.76-0.82
N 0.99 0.96—1.02 0.99 0.96—1.02 0.98 0.93—-1.05 0.99 0.94—1.05
P11 1.25 1.19—-1.30 1.23 1.13—1.33 1.38 1.24—1.52 1.28 1.19-. 33
PI2 0.46 0.44-0.47 0.46 0.42—-0.48 0.49 0.44—0.52 0.46 0.43—0.48
PPI1 0.92 0.89~0.96 0.92 0.85-0.98 0.76 0.68—0.90 1.00 0.96—1.06
PPI2 1.01 0.98—1.04 1.02 0.98—1.16 1.04 0.97—-1.08 0.97 0.93—1.04
PPI3 1.50 1.45—1.57 1.53 1.41—1.62 1.58 1.54—1.65 1.49 1.37—-1.57
ESLI 0.21 0.18—0.24 0.24 0.19—0.33 0.28 0.25—0.32 0.26 0.20—-0.31
ESDI 1.76 1.43—1.91 1.66 1.20—2.20 1.39 1.24—1.52 1.57 1.39—1.93
HTI 0.95 0.91-0.98 0.94 0.88—1.02 0.95 0.91—-1.00 0.92 0.83—0.97

gite distinctly punctato-striated and appears dull whereas remainder of gaster finely,
superficially sculptured and appears shiny. Whole body has numerous straight hairs;
those of lateral margins of head abundant and suberect, those of legs abundant and
subdecumbent, and those of scape suberect. Colour generally dark reddish-brown but
appendages slightly lighter.

Notes. The striato-punctation on the first gastral tergite well discriminates Myr-
mica brancuccii from all other Eurasian Myrmica species. This could be a relatively
polymorphic species in with comparison of other Myrmica species (see measurements
in table 2). Its ecology, females and males are unknown.

Mpyrmica villosa Radchenko & Elmes, sp. n. (fig 1, 6—12)

Material examined: holotype worker, Dechhi Paka [Bhutan], 5 km O Pelela, 3300 m, 19—
20.06.1972 (Natural-History Museum Basel Bhutan Expedition, 1972) (NHMB). Paratypes: 15 workers,
I female (dealate), with the same label (NHML. NHMB, SIZK, ELMES)
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Workers. Head elongate and on most specimens slightly narrowed anteriorly
(although on some specimens sides parallel); occipital margins slightly concave or
straight (not convex) with rounded occipital corners. Anterior clypeal margin narrowly
rounded (not pointed) and more or less prominent. Frontal carinae short and more or
less straight; they do not curved outwards and do not merging with rugae surrounding
antennal sockets. In profile, pronotum feebly convex, mesonotum flattened or even
slightly concave, and mesonotum curved down abruptly to propodeum to form distinct,
wide and deep mesopropodeal furrow. Propodeal spines relatively short, sharply
pointed, straight or slightly curved down, not broad at their bases and projecting back-
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Fig. 1. Details of structure of Myrmica brancuccii (1—5 — worker, holotype) and M. villosa (6—10 — worker,
holotype, 11—12 — female, paratype): I, 6, 11 — head, frontal view; 2, 7 — antennal scape; 3, § 12—
alitrunk and waist in profile; 4 — propodeal spines, waist and base of first gastral tergite from above; 5, 10 —
hind tibia; 9 — alitrunk from above.

Puc. 1. Hetanu ctpoeHuss Myrmica brancuccii (1—5 — pa6ouuit, ronotun) u M. villosa (6—10 — pabouui,
rosiotun, 17/—12 — camka, napatun): I, 6, 11 — rososa criepeiu; 2, 7 — ckanyc aHTeHH; 3, §, 12 — rpyab 4
cteGenek B npoduib; 4 — LWKIMbI NpornogeyMa, crebesleK M OCHOBaHHE TMepBOro Teprurta Gpioiuka cBepxy; J,
10 — 3amHss roneHb; 9 — rpyab cBepxy.



Ten new species of Myrmica from the Himalaya ... 33

wards and upwards. Petiole relatively short and high with short anterior peduncle; in
profile, its anterior surface appearing concave and posterior one somewhat convex;
dorsum of petiolar node broadly rounded. Postpetiole more or less spherical and with
its apex in profile posterior to mid-point.

Head dorsum extremely densely but finely longitudinally rugulose, surfaces be-
tween rugae punctured and appear dull. Mandibles with dense, fine, longitudinal rugu-
lae; clypeus very finely rugulose or even striated, superficially punctured and appears
more or less shiny; frontal area smooth and shiny. Alitrunk dorsum has dense, fine,
transverse rugulae with sculpture on propodeum often reduced to superficial striation
and propodeal declivity smooth and shiny; alitrunk sides finely striato-rugulose. Entire
body (except propodeum) with abundant long, fine, curved, whitish hairs; those on legs
and lateral margins of head being short and subdecumbent while those on antennal
scape short and suberect. General colour brownish-red but head dorsum darker red-
dish-brown and gaster reddish-brown to dark brown

Female (dealate). As worker except head subrectangular with parallel sides and
has very feebly concave occipital margin; alitrunk relatively high and wide; propodeal
spines relatively shorter and slightly more curved downwards; petiole in profile, has
relatively longer anterior peduncle, its node more triangular but narrowly rounded at its
apex, and its posterior surface appears straighter. Sculpture and pilosity generally simi-
lar to worker except clypeus appears even less striated. Scutum longitudinally rugulose,
scutellum has arched rugae, pronotum striated with meso- and metapleura being lon-
gitudinally rugulose. Its colour generally reddish-brown with head dorsum dark brown.

Notes. Males are unknown. M. villosa is closely related to M. pachei Forel but
differs from it mainly by a denser sculpture of the head dorsum, by its more abundant,
long, thin, fine, curved body hairs and longer hairs on legs (M. pachei has distinctly
shorter, thicker and straighter hairs), and by lighter coloured alitrunk. Females also
differ by non-striated petiolar and post-petiolar nodes and by a less strongly sculptured
alitrunk. Its ecology is unknown.

Myrmica vittata Radchenko & Elmes, sp. n. (fig 2, /—4)

Material. Holotype worker, Pakistan, Bumburet, 24.05. [19]83, leg. M. Brancucci (NHML). Para-
tvpes: 2 workers, with the same label; 2 workers, Pakistan, Kalam, 12.08.1994, leg. S. Dakatra (NHML,
RIGATO, SIZK, ELMES).

Workers. Head elongate with slightly convex sides and occipital margin, and
broadly rounded occipital corners. Anterior clypeal margin pointed. Frontal carinae
slightly curved outwards. Antennal sockets not surrounded by rugae. Antennal scapes
relatively thick and long. Alitrunk dorsum very weakly convex in profile, and mesopro-
podeal furrow very shallow. Propodeal spines projected backwards and comparatively
long, straight and massive with very broad bases. In profile, petiole high with very long,
slender anterior peduncle; its node more or less square (slightly trapezoid), dorsal sur-
face slightly convex and curves into posterior surface. postpetiole relatively wide, higher
than long, and antero-dorsal surfaces appearing arched in profile.

Entire head dorsum (including clypeus) coarsely longitudinally rugose without re-
ticulate sculpture; frontal area and surfaces between rugae smooth and shiny: mandibles
densely longitudinally rugoso-striated. Alitrunk dorsum and sides with coarse, longitu-
dinal rugae (no punctures or reticulation); propodeal declivity between spines smooth
and shiny. Both petiolar nodes with concentric rugae with only central area of post-
petiole node being smooth (viewed from above), and longitudinal rugae when viewed
from side. Wole body appearing shiny and with abundant long, thin, erect to suberect
hairs (including lateral margins of head), those of legs and scapes mostly suberect.
Head, alitrunk and waist reddish-brown, gaster brown and legs and antennae, testa-
ceous red.
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Notes. Females and males are unknown. The ecology is not known. M. vittata
can be discriminated from all other Eurasian Myrmica species which have antennal
scapes that are weakly curved at their bases, by the absence of rugae surrounded the
antennal sockets and the coarse, regular longitudinal rugosity of the head, alitrunk (in-
cluding dorsum) and petiolar nodes.

Mpyrmica williamsi Radchenko & Elmes, sp. n. (fig 2, 5—¢)

Material. Holotype worker, India, Kashmir, Pantitop, 2000 m, 6.09.[19]86, leg. P. Williams
(NHML).

Worker. Head relatively long with parallel sides, straight occipital margins and
narrowly rounded occipital corners. Anterior clypeal margin prominent and narrowly
rounded (not pointed). Frontal carinae short and slightly curved outwards to merge
with rugae which surround antennal sockets. In profile, promesonotum very feebly
convex and mesonotum curves down abruptly to propodeum to form distinct wide and
deep mesopropodeal furrow. Propodeal spines short, dentiform but sharp. Petiole with
relatively short and thick anterior peduncle; in profile appearing subtriangular with its
anterior surface slightly concave and posterodorsal surface broadly rounded. Postpetiole
subglobular but not large relative to petiole:

Central part of head dorsum with longitudinal, more or less straight rugae and
temples with sinuous rugae, surfaces between rugae coarsely and densely punctured.

Fig. 2. Details of structure of Myrmica vintata (1—4 — worker, holotype) and M. williamsi (5—& — worker,
holotype): I, 5 — head, frontal view; 2, 6 — antennal scape; 3, 7- alitrunk and waist in profile; 4, § — hind
tibia.

Puc. 2. deranu ctpoeuuss Myrmica vittata (1—4 — pabouuii, ronotun) u M. williamsi (5—& — pabounii, rono-
tun); I, 5 — ronosa criepeay; 2, 6 — ckamyc aHteHH; J, 7 — rpyab u crebenexk B npocduib; 4, § — 3agHad
rofieHb.
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Clypeus longitudinally rugose with finely punctured surface; frontal smooth and shiny;
mandibles densely striated. Promesonotal dorsum coarsely reticulate and very finely
punctured; sides of pronotum sinuously rugulose; remainder of alitrunk, petiole and
postpetiole with no rugae but densely punctured. Body generally with sparse, straight,
thick erect hairs; those of lateral margins of head very short and decumbent; legs and
scapes with abundant, decumbent hairs. Whole body appearing brownish-black; ap-
pendages dark brown.

Notes. Females and males are unknown. The ecology is not known. M. williamsi
differs from all Myrmica species that have antennal scapes weakly curved at their bases
and frontal carinae slightly curved outwards to merge with the rugae which surround
their antennal sockets, by a combination of very short propodeal spines and an unusual
sculpture of alitrunk.

Myrmica nitida Radchenko & Elmes, sp. n. (fig 3, /—10)

Material. Holotype worker, Kashmir [India], | km NE Yehmer Pass, 34°13' N, 75°10' E, 3600 m,
06.08.1978, leg. P. Ward, acc. No 3044; alpine vegetation, under stone (NHML). Paratypes: 9 workers,
from the same nest as holotype; 17 workers, 4 females (alate), 2 males, Kashmir, Sanang, 2600—2750 nt,
leg. W. Wittmer (NHML, NHMB. WARD, SIZK, ELMES).

Workers. Head long with parallel or slightly convex sides, straight occipital mar-
gins and rounded occipital corners. Anterior clypeal margin pointed. Frontal carinae
short, almost straight and do not curve outwards to merge with rugae which surround
antennal sockets. 3—5™ funicular joints particularly short, only slightly longer than
broad. In profile, promesonotum very feebly convex and mesonotum curved down
abruptly to propodeum to form distinct, wide and deep mesopropodeal furrow. Pro-
podeal spines extremely short (dentiform in some specimens) and project upwards (but
< 457); they have sharp points and relatively wide bases. Petiole in profile, low with
long anterior peduncle; distinctly concave anterior surface meets convex posterodorsal
surface to form 90? (or even more acute) anterior edge to petiolar node which never-
theless distinct.

Head dorsum longitudinally rugulose and surfaces between rugae appearing shiny
although they finely, superficially punctured. Mandibles finely longitudinally rugulose;
clypeus very finely striated but appearing shiny; frontal area smooth and shiny. Surface
of alitrunk appearing smooth with superficial punctures on dorsum and short fine stria-
tions on sides. Petiole, postpetiole and gaster appearing smooth and shiny. Entire body
with straight coarse golden hairs, those of legs and antennal scape decumbent, and
those of lateral margins of head short and decumbent. Colour of alitrunk, peduncle,
scapes and legs yellowish-red and head dorsum and gaster brownish-red.

Females. Generally like the workers except: Head subrectangular (more square
than that of worker), with parallel sides, straight occipital margins and broadly rounded
occipital corners; anterior clypeal margin convex (not distinctly pointed); frontal cari-
nae very gently curved outwards and merging into rugae which surround antennal sock-
ets; antennal scapes relatively shorter than those of workers. Alitrunk high and rela-
tively narrow and propodeal spines very short, dentiform, blunt and relatively very
broad at their bases. General shape of petiole similar to that of workers, but dorsal
surface more broadly rounded. In profile, postpetiole appearing more rectangular than
that of workers, with antero-dorsal surface forming an arch with an apex posterior to
mid point. Sculpture of head resembles that of workers except for clypeus which more
coarsely rugulose. Scutum with longitudinal rugae, scutellum with arched rugae and
sides of alitrunk with dense, fine longitudinal striation. Pilosity generally like worker
except hairs of body less erect and slightly curved, and those of antennal scape more
decumbent. Body colour generally yellowish-red, with reddish-yellow appendages and
patches of brownish-red on head dorsum, scutum and scutellum.
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I mm
12 a

Fig. 3. Details of structure of Myrmica nitida (1—4 — worker, holotype, 5, 6 — female, paratype, 7—10 —
male, paratype) and M. wittmeri (11—14 — worker, holotype): 1, 5, 7, 11 — head, frontal view; 2, &, 12—
antennal scape; 3, 6, 9, 13 — alitrunk and waist in profile; 4, 10, [4 — hind tibia.

Puc. 3. Jletanu ctpoenuss Myrmica nitida (1—4 — pabo4ui, rofoTHI, 5, 6 — caMka, mapatun, 7—I10 — ca-
Metl, mapartun) u M. wittmeri (11—14 — paGounii, roloTuIr): 1, 5, 7, 11 — ronosa cnepeau; 2, & 12 — cxa-
nyc auteHH; 3, 6, 9, 13 — rpyab i crebeniex B npobub; 4, [0, 14 — 3anHss rofeHb.

Males. Head slightly longer than broad with convex sides, slightly convex oc-
cipital and anterior clypeal margins, rounded occipital corners and relatively small
ocelli. Eyes relatively small and situated distinctly anterior to mid point of head sides.
Antennal scape long, thin and weakly curved at base. Masticatory margins of mandibles
distinct, with 6 teeth (long apical tooth and 5 small sharp ones). Alitrunk relatively
high and wide with slightly arched scutum; propodeal dorsum relatively long and
arched with only short, slightly concave declivity, and no teeth (although it appearing
more or less sharply angulate); metapleural lobes sharply rounded. Petiole in profile,
appearing ovoid (being longer than high) but with short, distinct anterior peduncle;
postpetiole ovoid (higher than long).

Entire head dorsum, including frontal areand clypeus, densely punctured and ap-
pearing dull. Frons with relatively deep longitudinal depression and finely striated. Ali-
trunk, peduncle and gaster smooth and shiny, with only lower parts of mesopleura
having short superficial striation. Hairs on occipital and lateral margins of head, man-
dibles, alitrunk, petiole, postpetiole and gaster long and suberect; those on legs sparse
and decumbent; those on antennal scape short, stout and suberect. General colour
dark-yellowish red.
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Table 4. The mean, minimum and maximum values (mm) of the measurements made on samples of queens
and males from six new species of Myrmica from the Himalaya. The measurements codes are as indicated in
the methods and the number of individuals measured are given in parenthesis
Ta6auna 4. Cpennee, MMHMMANbHOE M MAKCHMAlNbHOe 3HAaueHHA (MM) IIPOMEDOB, BBIMOJHEHHBLIX HA
BLIGOPKAX UAPHIL M CAMIOB 6 HOBLIX BUNOR Myrmica w3 ['nvanaen. Pacundpoeky cokpauieHuii npoMepoB cM.
B paszene “MeToabl”; KOJHYECTBO M3MePEHHBIX 0coDel JaHo B CKOOKax

. o M. nitida (3) o M. wardi (2) L @ M. rhytida (16)
@ M. villosa Mean l Min—Max | Mean l Min—Max © M. ordinaria Mean | Min—Max
HW 1.09 0.98 0.97-0.99 0.95 0.88—1.02 0.90 0.98 0.62—1.02
HL 1.26 1.17 1.15—-1.19 1.14 1.09-1.19 [.14 1.17 1.12-1.22
FW 0.50 0.44 0.43—-0.45 0.39 0.38—0.41 0.42 0.41 0.39-0.43
FLW 0.53 0.46 0.45—0.46 0.4] 0.39—0.42 0.43 043 0.41—-0.46
SL 1.09 0.88 0.85~0.90 0.88 0.80-0.95 0.84 0.88 0.80—0.92
PW 0.32 0.30 0.29-0.31 0.27 0.25-0.29 0.26 0.30 0.28—0.32
PPW 0.48 0.45 0.45—0.46 0.45 0.41-0.49 0.44 0.46 0.42—0.49
PH 0.41 0.40 0.39-0.41 0.36 0.34—0.38 0.35 0.39 0.35-0.42
PPH 0.45 0.46 0.46—-0.46 0.42 0.39-0.45 0.46 0.44 0.41—-0.48
PL 0.52 0.49 0.48—0.49 0.49 0.42—0.56 0.54 0.55 0.50—0.58
PPL 0.41 0.38 0.36—0.39 0.41 0.38—0.45 0.35 0.40 0.36—0.45
ESL 0.32 0.19 0.18—0.20 0.22 0.18—0.25 0.24 0.20 0.17-0.24
ESD 0.56 0.45 0.43-0.46 0.44 0.36—0.53 0.40 0.42 0.38-0.47
AL 1.89 1.83 1.81—-1.85 1.80 1.64—1.96 1.88 1.83 1.70—1.96
HTL 1.02 0.94 0.92—0.95 0.91 0.84—0.98 0.88 0.88 0.78—0.98
SCW 0.81 0.89 0.85-0.91 0.88 0.81—-0.95 0.88 0.85 0.78—0.92
SCL 1.25 1.28 1.26—1.30 1.32 1.22—1.43 1.34 1.25 1.16—1.34
AH 0.99 1.09 1.05—1.13 1.09 0.98-1.20 1.08 1.08 1.02—-1.15
WL 6.60 6.40—6.85
WB 2.03 2.00—2.08
Table 4 (cont.)
Tatauna 4 (npoaosnxenue)
. . S M. wardi (2) ad M. rhytida (12)
@ M. petita O M. nitida Mean l Min—Max Mean l Min—Max
HW 0.82 0.74 0.68 0.64—0.72 0.74 0.67—0.80
HL 1.02 0.83 0.74 0.71-0.76 0.85 0.76—0.90
FwW 0.34
FLW 0.37
SL 0.74 0.73 0.39 0.35-0.42 0.77 0.70—0.84
PW 0.24 0.31 0.28 0.27-0.29 0.28 0.24-0.31
PPW 0.38 0.42 0.39 0.38—0.41 0.42 0.38—0.45
PH 0.34 0.34 0.32 0.31-0.34 0.33 0.29-0.35
PPH 0.38 0.43 0.40 0.38—0.42 0.40 0.37-0.43
PL 0.46 042 0.43 0.42-0.45 0.46 0.39-0.48
PPL 0.32 0.43 0.34 0.32-0.36 0.36 0.32-0.38
ESL 0.24
ESD 0.40
AL 1.58 1.61 1.60 1.50—1.69 1.69 1.53—-1.79
HTL 0.74 0.97 0.99 0.94—1.04 0.97 0.84—1.05
SCW 0.74 0.84 0.97 0.94-0.99 0.89 0.80—0.99
SCL 1.16 1.12 1.18 1.13—-1.22 1.17 1.04—1.25
AH 0.94 1.08 0.97 0.92—1.01 1.04 0.87—1.13
WL 5.12 4.80—5.44 5.10 4.56—5.50
WB 1.64 1.60—1.68 1.66 1.52—-1.85
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Notes. M. nitida is probably related to the M. cashmiriensis complex, but its
workers well differ from all other Eurasian Myrmica species by the combination of an
almost entirely smooth alitrunk and very short, dentiform propodeal spines. The fe-
males differ from the M. cashmiriensis complex by having a much less strongly sculp-
tured alitrunk and especially waist.

The males differ from all Himlayan species, which males have long antennal
scape, by smooth and shiny alitrunk and waist. Little is known about its ecology other
than one colony was found living in the same habitat in Kashmir as M. rhytida, at
3600m, under a stone, on small ridge on the west side of a lake, with scattered juniper
and rhododendron shrubs and a ground cover of various herbs and flowers (P. Ward,

pers. comm.).

Myrmica wittmeri Radchenko & Elmes, sp. n. (fig 3, 17-14)

Material. Holotype worker, Indien, Him. {mahal] Prad. [esh], Mahri, 3000—3200 m, 15.05.1977,
leg. Wittmer et Brancucci (NHMB). Paratypes: 3 workers (one without head), with the same label; 3 work-
ers, Pakistan, Kalam, 2300 m, 12.07. [19]94, leg. S. Dakatra; 6 workers, India, Himahal Pradesh, Kullu
valley, La Pass, 3400—3700 m, 02.10.1996, No. 420, 422, leg. A. Schulz & K. Vock (NHMB, RIGATO,

SCHULZ, SIZK, ELMES).

Workers. Head long with feebly convex sides, straight occipital margin and
rounded occipital corners. Anterior clypeal margin narrowly rounded and prominent
(not pointed). Frontal carinae short, almost straight, curving slightly outwards to merge
with rugae which surround antennal sockets. 3“—5" funicular joints about 1.5 times
longer than wide. In profile, promesonotum appearing convex and promesonotal
groove distinct and mesonotum curved down abruptly to propodeum to form distinct,
wide and deep mesopropodeal furrow. Propodeal spines short but sharp, with relatively
broad bases. Petiole with relatively short anterior peduncle; in profile, its anterior sur-
face concave and node appearing subtriangular with narrowly rounded dorsum. Post-
petiole appearing subcubical with gradually and feebly arched anterodorsal surface.

Head dorsum longitudinally rugose and surfaces between rugae smooth and shiny;
clypeus longitudinally rugose (although in some specimens central part with reduced
sculpture and appearing smooth); frontal area Smooth and shiny; mandibles densely
longitudinally striated. Dorsum of promesonotum with reticulate sculpture combined
with irregular transversal rugosity; lateral parts of alitrunk and propodeal dorsum with
reduced irregular longitudinal rugulosity or striation, with surfaces between rugae ap-
pearing smooth and shiny. Petiolar and postpetiolar nodes finely punctured but ap-
pearing more or less shiny; central area of postpetiolar dorsum smooth. Body with
straight, erect to suberect hairs; those of lateral margins of head, and appendages very
short and decumbent. Entire body brownish-red.

Notes. Females and males are unknown. The ecology is not known. M. witimeri
closely resembles M. nitida sp. n., but clearly differs from it by its distinctly coarser
sculpture of the alitrunk, its darker colour and its narrowly rounded petiolar node.

Myrmica wardi Radchenko & Elmes, sp. n. (fig 4, 1—10)

Material. Holotype worker, [India], Kashmir, Ladakh, Leh, 34°11' N, 77°35" E, 3450 m, No. 3094,
21.08.1978, leg P. Ward (NHML). Paratypes: 6 workers with the same label; 6 workers, 1 female, [India],
Kashmir, Pahalgam, 34°02' N, 75°19' E, 2190 m, No. 3003, 27.07.1978; about 100 workers, 2 males, {In-
dia}, Kashmir, Lidderwat, 34°09' N, 75°15" E, 2700 m, No. 3015, 3018c, 3023, 3029, 30.07.1978; 1 worker,
1 female, [India], Kashmir, Kulan, 34°16' N, 75°09' E, 2100 m, No. 3050—10, 3050-12, 08.08.1978; 29
workers, | female, [India], Kashmir, Ladakh, Panikhar, Suru R., 34°07" N, 75°57" E, No. 3077, 3078,
17.08.1978; 3 workers, [India], Kashmir, Ladakh, Leh, 34°11' N, 77°35" E, 3450 m, No. 3090, 21.08.1978;
4 workers, [India}, Kashmir, Sonamarg, 34°18' N, 75°18' E, 2700 m, No. 3102 (all leg. P. Ward); 8 work-
ers, Pakistan, Chitral Valley, between Dir and Lawari Pass, 2400 m, 11.08.1994, leg. S. Dacatra; 3 workers,
Indien, Himahal Pradesh, vic. Theong, 25 km E Shimla, 2400m, No 394, 29.09.1996, leg. A. Schulz & K.
Vock; 3 workers, 2 females, India, Himaha! Pradesh, Kullu valley, 5—7 km SW Rothang La Pass, 2500—
2900 m, No. 432, 01.10.1996, leg. A. Schulz & K. Vock (NHML, NHMB, RIGATO, SCHULZ, WARD,
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00 m, No. 432, 01.10.1996, leg. A. Schulz & K. Vock (NHML, NHMB, RIGATO, SCHULZ, WARD,
SIZK, ELMES, MED.

Workers. Head long, with parallel sides, straight or very feebly convex occipital
margins, and narrowly rounded occipital corners. Anterior clypeal margin prominent
and pointed. Frontal carinae short, almost straight but curved outwards to merge with
rugae which surround antennal sockets; although antennal scape appearing slender and
long, it distinctly shorter than head. In profile. pronotum appearing feebly convex and
mesonotal dorsum concave and mesonotum curves down abruptly to propodeum to
form distinct, wide and deep mesopropodeal furrow. Propodeal spines relatively short,
thin, straight (sometimes slightly curved downwards), relatively broad at their bases,

! mm

Fig. 4. Details of structurc of Ayymica wardi (1—4 — worker, holotype, 5, 6 — female, paratype, 7—10 —
male, paratype) and M. ordinaria (11—14 — worker, holotype): [, 5, 7, 1] — head, frontal view; 2, §, 12 —
antennal scape; 3, 6, 9, 13 — alitrunk and waist in profile; 4, /0, /4 — hind tibia.

Puc. 4. Heraam crpoenus Mynmica wardi (1—4 — paGounii, rorotnn, 5, 6 — camka, napatun, 7—J0 — ca-
Mell. napatnn) i M. ordinaria (11—14 — paGounii. rototun): 1, 5, 7, 17— roqosa cnepeau; 2, §, 12 — cka-
nve antenu; 3, 6, 9, 13 — rpyvan i credeaek B upodin: 4, 10, /4 — 3a:Hss rolcHb.
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and projecting backwards and upwards (angle < 45°). Petiole with long thick anterior
peduncle and in profile, relatively high, with relatively long node broadly rounded.
Postpetiole subcubical with slightly arched antero-dorsal surface.

Head dorsum longitudinally rugulose and surfaces between rugae densely and
coarsely punctured, and appearing submatte to dull; clypeus longitudinally rugose;
frontal areaand clypeus appearing shiny; mandibles with fine longitudinal rugulosity.
Promesonotal dorsum irregularly rugoso-reticulate; propodeal dorsum with fine reduced
longitudinal rugulose sculpture; pro- and mesopleura longitudinally rugoso-striated.
Surfaces between rugae finely but distinctly punctured; sides of propodeum coarsely
punctured and (in some specimens) lower parts longitudinally rugulose. Petiole and,
postpetiole densely but finely punctured, and appearing submatte. Body with relatively
few long, thin, erect to suberect hairs; lateral margins of head, and appendages with
short, decumbent pilosity. General colour dark brown to black, legs and antennae dark
reddish-brown.

Females. Generally similar to workers in shape of head, sculpture, colouration
and pilosity except: antennal scape relatively shorter; frontal carinae weakly curved but
not curved outwards to merge with rugae which surround antennal sockets; alitrunk
relatively long and wide; propodeal spines relatively shorter than those of workers.
Scutum densely, longitudinally rugulose, central part of scutellum smooth and shiny,
remainder with short, longitudinal rugae; sides of alitrunk regularly longitudinally ru-
gulose, and surfaces not punctured and appearing shiny. Both petiole and postpetiole
more densely punctured and appearing submatte; postpetiole also with longitudinally
concentric striation.

Males. Head slightly longer than broad, with convex sides, slightly convex oc-
cipital margins and broadly rounded occipital corners. Anterior clypeal margins slightly
prominent and pointed medially. Antennal scapes short (shorter than sum of length of
funicular joints 1—4) and very feebly curved at their bases. Masticatory margin of man-
dibles distinct, with 5 small acute teeth and longer apical tooth. Alitrunk relatively long
and wide; in profile scutum appearing slightly convex; propodeum with short blunt
denticles; metapleural lobes rounded. Petiole with short, thick but distinct anterior pe-
duncle; it distinctly longer than high; its anterior surface appearing slightly concave in
profile, and its posterior one convex; node appearing relatively long with broadly
rounded dorsum. Postpetiole appearing subglobular.

Entire head dorsum (including frontal area and clypeus) densely punctured and
appearing dull; frons also with quite deep longitudinal grooves and striations. Scutellum
and central part of distal half of scutum finely longitudinally rugulose; sides of alitrunk
finely punctato-striated (sculpture may be reduced in some places). Petiolar node very
finely punctured but postpetiole and gaster smooth and shiny. Occipital margins of
head with relatively long suberect hairs; temples and cheeks with short subdecumbent
pilosity; alitrunk, petiole, postpetiole and gaster with relatively sparse, more or less
short, straight, suberect hairs; legs and scapes with short, subdecumbent hairs. General
colour dark reddish-brown but head dark brown.

Notes. M. wardi is similar to Myrmica cachmiriensis Forel; its workers differ by
their darker colour and distinctly shorter propodeal spines (ESLI = 0.19-0.33 v 0.51—
0.68), and females differ by their darker colour and longer head (CI = 1.16—1.24 v
1.12—1.20). Males differ by their distinctly higher petiole (PI1 = 1.33-1.36 v 1.40—
1.64) and by the reduced rugulosity and presence of punctures on the sides of the
alitrunk (those of M. cachmiriensis are densely but not coarsely rugulose). A little is
known about its ecology (P. Ward, pers. comm.). Ants were collected in Kashmir at
altitudes of 2190—3450 m in the same regions, but at lower altitudes than M. rhytida
(mean 2700 m v 3600 m). M. wardi was distinctly more associated with open woodland
than M. rhytida, particularly from meadows with sparse trees — willow, prunus, acer
and fir species, also from among woody shrubs with Rosa sp. and stony grasslands and
pastures having a low sward. The few nests that were found were built in the soil and
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having a low sward. The few nests that were found were built in the soil and most
specimens were collected while foraging, which supports the idea that this species does
not often use stones as nest sites. Foragers freely climbed over low vegetation, perhaps
being indicative of habit similar to the European Myrmica rubra L.

Mpyrmica ordinaria Radchenko & Elmes, sp. n. (fig 4, 11—16)

Material. Holotype worker, India, Kashmir, Seven Springs. 29.07. [19]86, leg. P. Williams
(NHML). Paratypes: 23 workers, 1 female (dealate), with the same label; 6 workers, Pakistan, Kalam, 2300
m, 12.07. [19]94, leg. S. Dakatra (NHML, NHMB, RIGATO, SIZK, ELMES).

Workers. Head long, with parallel sides, straight or very feebly concave occipital
margin, and narrowly rounded occipital corners. Anterior clypeal margin narrowly
rounded and prominent (not pointed). Frontal carinae short, almost straight but curv-
ing outwards to merge with rugae which surround antennal sockets; although antennal
scapes appearing relatively long and slender, they distinctly shorter than head; 3¢—5%
funicular joints about 1.5 times longer than broad. In profile, promesonotum flattened
and in some specimens, mesonotal dorsum slightly concave and mesonotum curves
down abruptly to propodeum to form distinct wide and deep, mesopropodeal furrow.
Propodeal spines relatively long, thin, straight and slightly broadened at their bases,
they project backwards and upwards at < 45° to horizontal. Petiole with long, thick
anterior peduncle and relatively high; petiolar node appearing relatively large and long
in profile, and its dorsal surface gently rounded. Postpetiole subcubical, with slightly
arched antero-dorsal surfaces.

Entire head dorsum (including clypeus) longitudinally rugulose; central frons with
more than 135 rugae; surface between rugae finely superficially punctured but appearing
shiny; frontal aresmooth and shiny; mandibles densely, longitudinally rugoso-striated.
Whole alitrunk appearing shiny; promesonotal dorsum irregularly rugoso-reticulate;
propodeal dorsum with fine reduced longitudinal rugulosity; sides of alitrunk finely lon-
gitudinally rugoso-striated. Petiole and postpetiole densely but finely punctured, and
appearing submatte. Body with relatively sparse long, thin, erect to suberect hairs:
those of lateral margins of head short and decumbent; those of appendages subdecum-
bent. Entire body coloured dark brown to black, and legs and antennae dark reddish-
brown.

Female. Generally like workers in shape of head, sculpture, coloration and pi-
losity except: antennal scape relatively shorter; alitrunk relatively long and wide; pro-
podeal spine distinctly shorter and projected backwards more horizontally; pattern of
sculpture on head dorsum same but slightly coarser; besides being punctured, postpeti-
ole also with some longitudinally concentric striation. Scutum densely longitudinally
rugulose and scutellum with partly reduced rugulosity.

Notes. Males are unknown. The ecology is not known. M. ordinaria is closely
related to M. wardi and M. cachmiriensis Forel. Workers and females of M. ordinaria
differ from M. wardi by the very finely punctured, more or less smooth surfaces be-
tween the rugae of their head and alitrunk; workers also differ by a flat (not concave)
mesonotal dorsum. Workers and females differ from M. cachmiriensis by their much
darker colour of the body (M. cachmiriensis is testaceous red); females also differ by
having longer heads (CI = 1.27 v 1.12-1.20).

Mpyrmica rhytida Radchenko & Elmes, sp. n. (fig 5, 71—10)

Material. Holotype worker, {India], Kashmir, Up. Kainthal Nar, 34°00' N, 70 45' E, 3750 m, No.
3061, 14.08.1978, leg. P. Ward (NHML). Paratypes: 113 workers and 32 males, from the same nest; 3 fe-
males, 4 males. [India], Kashmir, 3 km NE Tar Sar, 34°09' N, 75°11' E, 3300 m, No. 3037, 02.08.1978;
about 200 workers, 10 females (dealate), 5 males. {India], Kashmir, Tar Sar, 34°09' N, 75°09' E, 3950 m,
No. 3038, 3039, 3040, 3041, 3042, 04.08.1978; 25 workers, [India], Kashmir, 1 km NE Yehmer Pass,
34°13' N, 75°10" E, 3600 m. No. 3043, 3045, 06.08.1978; 84 workers, 7 female (dealate), 4 males, [India],
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Kashmir, 4 km S Kulan, 34°14' N, 75°10" E, 3599 m, No. 3046, 3048, 07.08.1978; 3 workers, [India],
Kashmir, Sain Nar, 34°06' N, 75°34' E, 3750 m, No. 3054, 11.08.1978; 4 workers, | female, 4 males, [In-
dia], Kashmir, Wampet, 34°04' N, 75°37" E, 3700 m, No. 3057, 12.08.1978; | male, [India], Kashmir, Up.
Kaintal Nar, Oitto, 34°00' N, 75°45' E, 4200 m, No. 3068 (all leg. P. Ward); 3 workers, India, Beastel, 20
km S Rhotang, 2800 m, No. J-23, 18.08.1990, leg. J. Heinze (NHML, NHMB, RIGATO, SCHULZ,
WARD, SIZK, ELMES, MEI).

Workers. Head long with parallel sides, straight or very feebly convex occipital
margins, and narrowly rounded occipital corners. Anterior clypeal margin prominent

Table 5. The mean, minimum and maximum indices of males and queens of six new Myrmica species. The
measurements codes are as indicated in the methods and the number of individuals measured are given in pa-
renthesis

Ta6xa. 5. Cpennee, MUHEMANTbHOE H MAKCHMAJbHOE 3HAYEHHE HHXEKCOB A/ CAMOK M CAMUOB 6 sunos Myr-
mica, MONCYUTAHHbIE KAK YKA3AHO B TEKCTe; KOJIMYECTBO H3MEDAHHBIX IK3eMILIAPOB MPHBELEHO B CKOOKaX

. @ M. nitida (3) o M. wardi (2) o O M. rhytida (16)

© M villosa Mean | Min—Max | Mean l Min—Max @ M. ordinaria Mean ] Min—Max
CI 1.15 1.20 1.19—1.20 1.20 1.16—1.24 1.27 1.20 1.17—1.24
FI 0.46 0.45 0.44—0.46 0.41 0.40—0.43 0.47 0.42 0.41—-0.43
FLI 1.06 1.03 1.03 1.035 1.03—1.04 1.07 1.05 1.02—1.07
S 0.87 0.75 0.74-0.76 0.76 0.73~-0.80 0.74 0.75 0.71-0.80
SI2 1.00 0.90 0.88—0.91 0.92 0.90—0.93 0.93 0.90 0.86—0.96
PI1 1.28 1.22 1.19—1.25 1.37 1.25—1.48 1.54 1.43 1.27—1.56
PI2 0.47 0.50 0.49-0.50 0.51 0.48—0.55 0.60 0.57 0.51-0.61
PPI1 091 0.83 0.80—0.85 0.98 0.96—1.00 0.76 0.90 0.83-0.96
PPI2 0.94 1.01 1.00—1.02 0.94 0.91-0.97 1.05 0.97 0.91—1.00
PPI3 1.48 1.52 1.50—1.52 1.64 1.61—1.67 1.69 1.55 1.48—1.64
ESLI 0.29 0.20 0.18—0.20 0.23 0.21-0.25 0.27 0.20 0.17-0.25
ESDI 1.74 2.33 2.21-2.54 2.04 1.96—2.11 1.67 2.13 1.88—2.50
HTI 0.94 0.96 0.96—0.96 0.96 0.95-0.96 0.98 0.90 0.83—-0.97
Al 1.90 1.68 1.63-1.72 1.65 1.63—1.67 1.74 1.69 1.62—1.75
SCI 1.53 1.45 1.43—1.48 1.50 1.50—1.50 1.52 1.47 1.28—1.59
WI1 6.62 6.43—6.79

Table 5 (cont.)
Tabmmua 5 (npoloCKeRne)

. » G M. wardi (2) G M. rhytida (12)

@ M. petita O M. nitida Mean | Min—Max Mean | Min—Max
CI 1.24 1.11 1.08 1.05—-1.11 1.14 1.11-1.16
FI 0.41
FLI 1.09
SI1 0.73 0.88 0.52 0.49-0.56 0.90 0.85—-0.95
SI2 0.90 0.98 0.56 0.54—0.58 1.03 0.98—1.09
PIl 1.35 1.25 1.34 1.33—1.36 1.41 1.14—1.59
PI2 0.56 0.57 0.64 0.62—0.65 0.62 0.56—0.69
PPI1 0.84 1.00 0.86 0.85—0.87 0.89 0.82—0.98
PPI2 1.00 1.03 1.02 1.00—1.03 0.97 0.88—1.04
PPI3 1.58 1.36 1.40 1.38—1.42 1.48 1.23—1.58
ESLI 0.29
ESDI 1.67
HTI 0.90 1.30 1.45 1.43—1.46 1.30 1.21-1.46
Al 1.68 1.49 1.65 1.62—1.68 1.63 1.55—1.68
SCI 1.57 1.33 1.22 1.21—1.23 1.33 1.16—1.23

WI1 7.50 7.46—17.55 6.94 6.27-7.55
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and pointed. Frontal carinae short, almost straight and curve outwards to merge into
rugac which surround antennal sockets; although antennal scape appearing slender and
long, it distinctly shorter than head; 3“—5™ funicular joints about 1.5 times longer than
broad. In profile, pronotum feebly convex, mesonotal dorsum appearing concave and
mesonotum curves down abruptly to propodeum to form distinct, wide and deep
mesopropodeal furrow. Propodeal spines long, thin, straight, relatively narrow at their
bases, and projected backwards and upwards at about 45? Petiole with long anterior
peduncle and in appearing relatively high, its anterior surface concave and meets more
or less straight posterior surface to form truncated node, postero-dorsal surface of node
appearing as tight arch (or on some specimens can appearing somewhat ungulate).
Postpetiole subcubical, its anterior and dorsal surfaces meet to form regular arch, apex
of which slightly anterior to mid point,

Head dorsum (including clypeus) coarsely, longitudinally rugose, central frons
with < 13 rugae; surfaces between rugae, and frontal area appearing smooth and shiny.
Promesonotal dorsum coarsely, irregularly rugoso-reticulate, propodeal dorsum longi-
tudinally rugose and sides of alitrunk coarsely, longitudinally rugose. Petiole and post-
petiole with sinuous, longitudinal rugae; their surfaces appearing smooth and shiny.
Body with long, thin, erect to suberect hairs; those of lateral margins of head and ap-
pendages decumbent. Body generally dark reddish, legs and antennae dark reddish-
brown.

Females. Generally like workers in shape of head, sculpture, coloration and pi-
losity except: antennal scape relatively shorter, propodeal spine relatively much shorter
and broader at their bases, they project backwards rather than upwards. Although gen-
eral shape of petiole (seen in profile) similar to that of workers, posterior surface dis-
tinctly steeper so that general shape of node appearing more domed and less subtrian-
gular. Scutum, scutellum, sides of alitrunk, petiole and postpetiole coarsely longitudi-
nally rugose with surface between rugae appearing smooth and shiny. General colour
dark reddish-brown.

Males. Head elongate, somewhat narrowed anteriorly, with slightly convex sides
and occipital margins, and rounded occipital corners. Anterior clypeal margin slightly
prominent and narrowly rounded medially. Antennal scapes long and very feebly
curved at their bases. Masticatory margin of mandibles distinct, with 5 small acute
tooth and longer apical one. Alitrunk long and wide; in profile scutum appearing feebly
convex and propodeum with short, blunt denticles; metapleural lobes rounded. Petiole
with short, thick but distinct anterior peduncle; its anterior surface seen in profile,
slightly concave and posterior one convex, dorsum of node relatively long and feebly
convex, so that petiole length distinctly exceeding its height. Postpetiole subglobular.

Central part of head dorsum with convergent rugosity, and sides with sinuous,
longitudinal rugae; surfaces between rugae finely punctured and appearing submatte.
Clypeus with reduced longitudinal striation and appearing shiny; frontal area finely su-
perficially punctured but appearing more or less smooth. Scutellum and central part of
distal haif of scutum longitudinally rugose; pro- and mesopleura finely longitudinally
striated; sides of propodeum longitudinally rugose. Sides of petiolar node finely longi-
tudinally striate, otherwise surfaces of both petiole and postpetiole appearing shiny (no
punctures). Occipital and lateral margins of head with relatively long, abundant, su-
berect hairs; alitrunk, petiole, postpetiole and gaster with sparser, shorter, straight, su-
berect hairs; legs and scapes with short, decumbent hairs. General colour reddish-
brown and head dark brown.

Notes. The workers and females of M. rhytida differ from M. wardi, M. ordinaria
and M. cachmiriensis by the distinctly more coarse rugosity of head dorsum, alitrunk,
petiole and postpetiole. The males differ from M. wardi and M. cachmiriensis by their
long antennal scape (males of M. ordinaria are unknown). A little is known about its
ecology. It is fairly common at altitudes from 3130 and 4200 m. In Kashmir (P. Ward,
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Fig. 5. Details of structure of Myrmica rhytida (1—4 — worker, holotype, 5, 6 — female, paratype, 7-10 —
male, paratype) and M. petita (1115 — female, holotype): 1, 5, 7, /] — head, frontal view; 2, § 12 — anten-
nal scape; J3, 6, 9, 13 — alitrunk and waist in profile; 4, /0, 15 — hind tibia.; 74 — alitrunk and waist from
above.

Puc. 5. Jeranu cTpoenus Myrmica rhytida (1—4 — pabouuid, roiotun, 5, 6 — caMka, napartun, 7—/0 — ca-
Mell, mapatun) u M. petita (11—15 — camxa, rojotun): 1, 5, 7, 11 — ro;ioBa cnepedu; 2, & 12 — ckanyc
auTenH, 3, 6, 9, 13 — rpyap u cTebenek B npobuns; 4, 10, 15 — 3annsas roieds; /4 — rpyab v creGeek
CBEPXY.

pers. comm.) it was found in the same regions as M. wardi but at a higher altitude
(mean 3600 m v 2700 m) where it nested in the soil (often under stones) and in birch
logs, in alpine meadows often containing juniper species, and at the edges of birch for-
ests at an altitude where rhododendrons begin to appear. Ward found it tending root
aphids in several of its nests and its foraging behaviour is quite cryptic, it stays close to
the soil surface and was never found foraging on plants. In this respect it behaviour is
reminiscent of that of the northern European forms of Myrmica lobicornis Nylander.
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Myrmica petita Radchenko & Elmes, sp. n. (fig 5, 17/—-15)

Material. Holotype female, [India], Kashmir, Yusmar, 2300—2400 m, 6.07.1976, leg. W. Wittmer
(NHMB).

Female. Head relatively long, with very feebly convex sides, straight occipital
margins and narrowly rounded occipital corners; anterior clypeal margin narrowly
rounded and pointed. Frontal carinae short, weakly curved, curving outwards to merge
with rugae which surround antennal sockets. Antennal scape weakly curved at base (not
angled) with no trace of lobe. Alitrunk relatively long and wide; propodeal spines pro-
jected backwards, relatively long, thin and sharp, and slightly broadened at their bases.
Petiole with relatively long anterior peduncle. In profile, its anterior surface concave
and node appearing subtriangular with narrowly rounded dorsum. Postpetiole appearing
subspherical and somewhat higher than wide.

Head dorsum longitudinally rugose and surfaces between rugae densely but not
coarsely punctured, appearing more or less dull; clypeus longitudinally rugose but not
punctured; frontal area smooth and shiny; mandibles densely longitudinally striated.
Scutum densely longitudinally rugulose and surfaces between rugae (exception for lat-
eral parts) densely but not coarsely punctured; scutellum with finer rugulosity and sur-
faces between rugae smooth and shiny; sides of alitrunk densely but not coarsely lon-
gitudinally rugulose, with no punctures. Petiole with fine punctures and postpetiole
with even finer punctures, but they appearing more or less shiny. Ventral and occipital
margins of head with no hairs (only microscopic decumbent pilosity) but cheeks with
few long setae; alitrunk dorsum with sparse, more or less straight, erect to suberect
hairs; petiole and postpetiole with longer hairs; scapes and legs with short decumbent
to subdecumbent pilosity. Entire body and appendages very dark reddish-brown colour.

Notes. The workers and males are unknown. The ecology is not known. This fe-
male of M. petita is unusually small (see table 4); it is probably smaller than the queens
of all known free-living Myrmica species, and differs in this respect from all the other
females of Myrmica recorded from the Himalaya. The smallest females of certain para-
sitic species, for example M. microrubra Seifert, can have a similar small stature but
these usually appear to be intercastes with workers and seldom have the fully developed
thorax and wings of this specimen (Elmes, unpubl. data). We can not rule out the pos-
sibility that it is a social parasite, but we consider that its general lack of “parasitic”
characters (e. g. reduced pectinate spurs, ventral lobes to the petiole and postpetiole,
relatively wide postpetiole and general hairiness) suggests that it is a free-living species.
In which case, it most resembles morphologically, the workers of M. wittmeri (described
above) which also has exceptionally small workers and an unknown female caste. It
differs from M. wirtmeri workers only by the punctured surface of its head dorsum, and
relatively longer propodeal spines. It is not unusual for the sculpture of the heads of
Myrmica females to be “coarser” than that of their workers; however, we know of no
Myrmica species where the epinotal spines of the females are relatively longer than
those of their workers. Therefore, we considered it best to describe this female as a new
species, M. petita, which is probably very close to M. wittmeri.
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