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Allotype: @ (no. 81), N. Burma, Nam Tamai Valley [Lat. N. 27. 42,
Long. E. 97. 54], Alt. 4000 ft.; 14. 8. 1938, Igt. R. Kaulback (coll. BM).

Paratypes: 333 (no. 131—133), the same data as the holotype (coll. ZI
and PS); 2 99 (no. 74,80), the same data as the same data as the allotype,
29. 7.1938 or 14. 8. 1938 (coll. BM); 2 22 (no. 14,16), Sikkim, “Singhik”, Alt.
5000 ft., 24. 8. 1924, Igt. Maj. R. W. G. Hingston, Everest Exp. Brit. Mus.
1924—386 (coll. BM and coll. PS); 12 (no. 78), India, N. W. Bengal, Dar-
jeeling [Lat. N. 27. 02, Long. E. 88.20], “Gopaldhara’, Alt. 3440—4720 ft.,
7. 4. 1914, lgt. H. Stevens (coll. BM); 2 22 (no. 129,130), India, Assam,
Shillong [Lat. N. 25. 34, Long. E. 91. 53], “7734/12”’, Distant Coll. 1911 —
383 (coll. BM).

In total 12 specimens were examined.

Distribution: widely distributed in Eastern Himalayas, mountains of
N. W. Burma and of W. Assam (southwards from Brahmaputra). The extreme
east and west localities are remote about 1000 km.

Description. Medium sized, elongate, not very robust species. Mode-
rately shiny.

General ground colour light to dark brown. The Ist antennal segment
red-brown to black, the 4th segment mostly black-brown. Head, scutellum
and corial tubercles black-brown to black. Pronotum with black callar region,
pronotal lobe of the ground colour, or more or less extensively black-brown
to black (the sequence of darkening: posteromedial tubercle, posterolateral
angles, mid-line; in extreme cases also the other parts of pronotal lobe black-
-brown). The medial part of corium always darkened (brown to piceously black-
-brown), the other parts of corium lighter. Colouring of membrane variable:
membrane silvery-brownish with brown (contrasting or non-contrasting) spots
tending to coalesce, or brown with some silvery spots, or dark brown with
silvery shade and some more or less recognizable silvery spots.

Pilosity: The 272 and 3@ antennal segments practically bare, or with some
oblique hairs subequal to the diameter of segment. Head, pronotum and heme-
lytra without erect hairs.

The 1st antennal segment moderately long, rather stout, its inner margin
convex, esp. proximally.

Pronotum (fig. 299) not heavily built, but with a very plastic relief. Callar
region well limited, slightly convex and dentate laterally, slightly convex
dorsally, but shallowly concave medioposteriorly. Pronotal lobe with distinctly
swollen posterolateral tubercles, anteriorly and posteriorly limited by de-
pressions — the anterior depressions set off the tubercles from inconspicuou-
sly swollen anterolateral regions of pronotal lobe. Median usually distinct,
anteriorly concave, posteriorly nearly disappearing or slightly keel-like, but
always ending in a large, swollen, often keel-like posteromedial tubercle.
Lateral margins of pronotal lobe with 5—7 small teeth.

Posterior pronotal outline (fig. 130): posteromedial tubercle large, swollen,
obtuse; intertubercular lines straight, posterolateral tubercles not indicated,
lateral teeth short.

Thoracic sterna: both meso- and metasternum slightly concave. Inter-
coxal spaces: 2—2 = 13/, ex; 3—3 = 1 cx; 2—3 = ?%[; cx.
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Labium reaching between the middle coxae.

Membrane distinctly surpassing the tip of abdomen.

Laterotergites (fig. 156): the 5t small, the 6t conspicuously posterolate-
rally protruding, hook-like, its anterior margin long and sharply dentate.
The 7t very wide, subtrapezoidal, widest before half of its length; anterior
margin sparsely and finely dentate, lateral margin densely and strongly den-
tate, posterior margin finely, densely and irregularly dentate.

The 7th ventrite of male without particularities.

8th urite, J: ventral view (fig. 177): posterior margin slightly convex,
medial angle rounded, lateral angles slightly acuteangular (but not spinously
produced!), lateral tubercles very feebly indicated, minutely dentate. Lateral
view (fig. 196): medial angle moderately produced, lateral angle rounded,
dorsal elevation (very similar to M. pallidus, n. sp.)in form of 2 tubercles (the
anterior angulate).

Pygophore (fig. 220) rather small, without parandria, distal margin mo-
derately convex, medially subangulate, hypandrium moderately long, distin-
guished from the proximal part by an indistinet incurvation (or rather change
of curvature) of the lateral outline.

Gonostyli as in figs. 275—277. Blade conspicuously pointed, its direction
forms more obtuse angle to the direction of the proximal part of shank than in
most other species.

Geographical variability. There are some differences between the
males and females of this species: the males are slightly smaller, narrower and at
first glance of more slender appearance; also the biometrical patterns are slightly
different. Unfortunately, no female has been available from the locality of males
and vice versa. Since in no species of Malcinae such sexual dimorphism has
been ascertained, it is highly improbable that it would exist in Malcus tuber-
culatus, n. sp. It cannot be at present decided whether different subspecies,
clines or local populations are involved. Certainly, however, both males and
females are conspecifie.

Differentialdiagnosis. The well developed posteromedial pronotal
tubercle combined with moderate size and with lack of any other striking fea-
ture in external morphology distinguish M. tuberculatus safely from other Mal-
cinae. The species having at least indicated posteromadial pronotal tubercle are
either very distinctive by many striking characters in external morphology
(M. japonicus, M. dentatus) or they belong to large species characterized by
peculiar male genital characters (M. auriculatus, M. furcatus, M. similis).
The genital characters of M. tuberculatus are most similar to M. flavidipes
flavidipes and its subspecies, the outline of 8th urite (in lateral view) is, howe-
ver, very distinctive.

Remarks on references. Distant’s (1904a) record of Malcus scutellatus
Dist. from Shillong (Assam) must be referred to Malcus tuberculatus, n. sp.
according to examination of Distant’s original specimen. Ishihara and Hase-
gawa’s (1941) record of M. scutellatus from Assam was undoubtedly based on
the above mentioned Distant’s reference, since until 1941 no other Assamese
locality of Malcinae had been mentioned.
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X. Zoogeography and speciation of Malcinae

The present distribution of Malcinae characterizes this group as typically
Oriental (Map 1). Only 2 species are East-Palaearctic (Malcus sinicus, n. sp.,
M. japonicus Ish. et Has.), and some species or subspecies occur in the moun-
tainous transition area between the Palaearctic and Oriental regions. Some
paculiar patterns of the distribution of Malcinae are, as follows:

1. Most of the species (and subspecies) occur endemically within very
small areas. Only the following species are more widely distributed: Malcus
tuberculatus, n. sp. in mountainous regions of S. W. Asia, both Palaearctic
species (M. japonicus Ish. et Has. in all principal Japanese islands, M. sinicus,
n. sp. in a great area in E. China) and M. flavidipes flavidipes Stal ranging
from Ceylon to Luzon, and from Java to Assam and Hainan.

2. All endemic species of small ranges occur only in continental Asia,
especially in mountains. The southern islands are inhabited by a single form,
the nominate subspecies of Malcus flavidipes Stal, on Japanese islands M. ja-
ponicus Ish. et Has. is widely distributed. Only Taiwan has 2 endemic species.

3. There is no indication of the formation of island subspecies by Malcus
Sflavidipes flavidipes Stal. Its island populations are morphologically rather
homogeneous, and at the same time fairly different from the other species
of the genus, but the continental specimens of this subspecies seem to exhibit
some clines tending to link them morphologically and biometrically to other
species of the genus and to both Himalayan subspecies of Malcus flavidipes
Stal, which are remarkably similar to other Malcinae.

4. The occurence of Malcus flavidipes flavidipes Stal in Ceylon is of a relict
character, and probably represents the only discontinuity in the distribution
of this subspecies. The nearest areas inhabited by this form are Sumatra and
the Malayan Peninsula; in southernmost India another species occurs.

The following conclusions may be drawn from the distribution and taxo-
nomy of Malcinae:

The mutual relationship of the individual species of Malcinae cannot be
expressed by the usual cladistic dendrogram. We find some groups of very
distinctly similar species (e. g. Malcus sinicus, n. sp. and M. inconspicuus,
n. sp.; species with parandria and sexual modifications on the 7th male urite:
M. furcatus, n. sp., M. auriculatus, n. sp. and M. similis, n. sp., ete.) taking in
account only some conspicuous characters, but when the whole complex of
morphological and biometrical patterns is considered, no species seems to be
distinctly related to one of the others, but all together seem to be connected by
many intricate networks of common characters seemingly occuring at random. It
seems that the evolution of the species of Malcinae was a rather fast process,
accomplished in a situation when the entire range of probably a single ancestral ,
species was fragmented by many physical barriers; within their limits the
species evolved approximately at the same time. Under different selective
pressures they could evolve their modern phenotypic patterns inde-
pendently of each other, but within the limits of the evolutionary
predispositions peculiar to the genotype of their common ancestor. Thus the
confusing mosaic-like occurrence of various characters within the complex of’
modern species can be explained.
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Therefore, the mutual phylogenetic relationships among the individual
species of Malcinae are, perhaps, not dependent on the relative recency of
their common ancestry, but since all species are direct descendants of a single
ancestral species, their relationship can be expressed only by mutual geo-
graphical relationships among the ranges in which they have arisen. The modern
distribution (with some overlapping ranges of individual species) need not be,
of course, consistent with the originadl ranges and the whole evolution
was undoubtedly more complicated. Some species-groups may be mutually
more related not only in geographical terms, but also in time of divergence
from the asncetral species—the supposed main patters of speciation in Malicnae
may, however represent the generalized and most important type in this
subfamily.

Since many regions where Malcinae undoubtedly occur are as yet unex-
plored and a lot of species are probably still undescribed, it would be prema-
ture to discuss this matter in detail, especially when some facts imply
that already the supposed common ancestral species of Malcinae could have
been polytypie, i. e. differentiated into geographical races, or, more probably,
exhibiting several non-correlated clines. The whole problem will be discussed
elsewhere, in connection with the known palaeogeographical data on S. E. Asia.
It is, however, very probable that the main process of speciation of the conti-
nental species of Malcinae occurred already in the Tertiary in connection with
the main orogenetical changes in S. K. Asia, and that the pleistocene climatic
changes contributed only to the formation of modern distributional patterns
and to subspeciation in some species (namely in Malcus flavidipes Stal).
Malcus flavidipes flavidipes Stal is, perhaps, morphologically closest to the
supposed ancestral species of Malcinae; it is also the taxon with the greatest in-
trinsic variability of all the taxa of Malcinae. The lack of any indication
of at lest subspeciation in M. flavidipes in Ceylon, Hainan, Indonesian Islands
and Philippines, considered together with the appearance of mentioned clines
in this subspecies in Continent and occurrence of another subspecies in the
Himalayas, and compared with the abundance of well individualized species in
mountainous S. W. Asia, may suggest that:

a) no insuperable geographical barriers occurred in the island area inha-
bited by Malcus flavidipes flavidipes Stal a the time of the main speciation
of Malcinae;

b) the mountain subspecies of Malcus flavidipes Stal, occurring in the
areas where the other well defined species of Malcinae live, represent more
recent immigrants into those areas;

c¢) the isolation of the islands inhabited by Malcus flavidipes flavidipes
Stal is of a very recent date;

d) the endemic species of Malcinae living in Taiwan and in the Japanese
islands had evolved before the islands inhabited by Malcus flavidipes flavidipes
Stal were isolated.

XI. Remarks on ecology of Malcinae.

Life history, the yearly number of generations, ete. are unknown in Malci-
nae. The dates of finds of Malcus japonicus Ish. et Has. (Ishihara and Hasegawa
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1941, Hidaka 1960, specimens examined: 2. 6., 3. 6., 5. 6., 17. 6. — 11. 8.,
13. 8., 25. 8., 23. 9.) suggest that the adults of this species hibernate and that
only 1 generation occurs.

The regions inhabited by Malcinae belong to those parts of Oriental and
Eat-Palaearctic tropics and subtropics (only M. japonicus Ish. et Has. rea-
ches the moderately temperate zone) characterized by the yearly rainfall of
more than 1000 mm. Malcinae occur both in coastal and inland areas, in the
latter they probably prefer mountains (also Malcus japonicus Ish. et Has.
occurs mostly in mountainous regions — a letter communication by Dr Miya-
moto). The highest altitude given in the localities of Malcinae is of 2134 m
from Kambaiti in Burma; some other localities without specified altitude from
N. E. Burma, Sikkim or Kumaun may be even higher.

The only data on habitats, host-plants and abundance known to me are
following: Malcus japonicus Ish. et Has. is “not gregarious’ (Ishihara and Hase-
gawa 1941), very rare in Japan, and its host-plant ““is considered to be Morus
bombycis Koidz. (one of the paratypes was captured on a leaf of Morus by
Nakane)” (communication by Dr Miyamoto). “Malcus scutellatus Dist.” (prob-
ably M. insularis n. sp.) is not rare at Musha in Taiwan (Esaki 1926), and
lives in mountainous regions there (Esaki 1932, Kato 1933). Specimens of
Malcus flavidipes asper n. subsp., M. tuberculatus n. sp. and M. nigrofasciatus
n. sp. were taken in Gopaldhara by ‘“‘sweeping herbage” (data on labels).
Malcus flavidipes flavidipes Stal was collected in Hainan by sweeping the her-
bage at a rubber-tree plantation situated in a place cleared of jungle (personal
communication by Dr Hrdy). This subspecies (material not examined!) is
abundant on the leaves of banana-trees in Cambodja (opinion of Mr Delattre
communicated to me by Dr Carayon).

The body shape of adult Malcinae (short, but not too stout body, long
antennae and legs), reminding of Dicyphus Fieb. (Miridae) and Gampso-
coris Fuss. (Berytidae), suggests that, analogously to the before mentioned
genera, Malcinae move slowly, but are capable of a short rapid run ending
with a sudden quick flight. The numerous spinous processes in nymphs of
Malcinae suggest that at least these stages live on plants covered by dense
trichomes (analogously to nymphs of many tingids).

Summary

1. The morphology (including also internal ectodermal genitalia) of Malcinae
and Chauliopinae is described and figured. Especially the morphology of abdomen
and genitalia is studied in detail, and is partly newly interpreted.

2. The 5t stage nymph and eggs of Malcus flavidipes flavidipes Stal are des-
cribed and figured.

" 3. The cases of teratology in Malcinae are described.

~ 4. The morphology of Malcinae and Chauliopinae is compared, and primiti-
veness or derivativeness of individual structures is established.

\ 5. The morphology of these subfamilies is compared with that of Lygaeidae
(esp. Cyminae), Berytidae and Colobathristidae. Many new data on 2 latter families
are presented, and the laterotergal region of Berytidae is newly interpreted.



Acta entomologica Musei Nationalis Pragae, 37, 1967 511

6. Morphology of nymphs and eggs, anatomical and cytological data about the
mentioned groups are compared.

7. The phylogeny of Malcinae and Chauliopinae is discussed. Both groups
evolved probably (together with Cyminae, Berytidae and Cololgathristidae) from
precymine lygaeids. All non-lygaeid families of Coreoidea (sensu Stys) evolved pro-
bably from extinct Lygaeidae.

8. Some theoretical aspects of study of phylogeny are discussed; a theory on
mosaic-like realization of evolutionary trends is presented.

9. Malcinae are raised to a family rank, the Chauliopinae are included in the
Malcidae as a subfamily.

10. Some theoretical opinions on the relation of hierarchical classificitation to
phylogeny are given.

11. New definitions of Malcidae, Malcinae and Chauliopinae are given.

12. The catalogue of references to Malcinae is given, the history of research in
this group is reviewed.

13. The importance of some characters for taxonomy of Malcinae is discussed;
application of some standard methods for study of this group is recommended.

14. The results of measurements and calculated ratios are summarized in
biometrical tables.

15. Two keys to Malcinae are given: one based on externally visible characters,
the other solely on male genitalia.

16. Malcus flavidipes flavidipes Stal (= M. scutellatus Distant New synonym),
M. idoneus Horvath and M. japonicus Ishihara et Hasegawa are redescribed. The
references to these species are discussed.

17. A clinal variability in Malcus flavidipes flavidipes Stal is noted.

18. The following new taxa are described: Malcus auriculatus, n. sp. (Burma),
M. dentatus, n. sp. (Thai), M. elongatus, n. sp. (Burma), M. flavidipes asper, n. subsp.
(E. Himalaya), M. flavidipes kwmaunensis, n. subsp. (W. Himalaya), M. furcatus, n.
sp. (Burma), M. inconspicuus, n. sp. (N. Vietnam, China), M. indicus, n. sp. (S.
India), M. insularis, n. sp. (Taiwan), M. mishmi, n. sp. (Burma), M. nigrescens, n.
sp. (Burma), M. migrofasciatus, n. sp. (E. Himalaya), M. pallidus, n. sp. (Burma), M .
setosus, n. sp. (Burma), M. similis, n. sp. (Burma), M. sinicus, n. sp. (China), M.
thoracicus, n. sp. (N. Vietnam) and M. tuberculatus, n. sp. (Assam, Benghal, Burma).

19. All redescribed and described taxa are many times figured.

k 20. The zoogeography of Malcinae is reviewed, and their speciation is discussed.
The modern species evolved probably by a “fragmentation” of a single ancestral
species during Tertiary orogenetic changes. Malcus flavidipes flavidipes Stal may be
most close to that species.
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Appendix

The manuscript of this paper was submitted at the beginning of 1964. For
technical reasons it was impossible to include in this monograph the discussion of papers
published during the elapsed period and relevant to Malcidae or related taxa. They will
be dealt with in a separate paper containing also recently accumulated new data on
Malcinae. Nevertheless, a few comments are necessary here.

1) The valid name of the subfamily Megalonotinae (Lygaeidae) is now Rhyparo-
chrominae (Opinion 676). Hence also all references to this subfamily in this paper
should be changed and the term ,,premegalonotine lygaedis‘‘ should ge read as ,,pre-
rhyparochromine lygaeids‘‘.

2) The subfamily Pamphantinae (Lygaeidae) was reduced to a tribe of Bledio-
notinae by Scudder (1963b); I think this is a reasonable action. All references to this
group should be therefore read as Bledionotinae: Pamphantini; .

3) The morphology of Colobathristidae is now better known (Styc 1966a, b) and
the relationship of this family to precymine ancestors, rather tentatively claimed in the
present paper, seems to be firmly established. The morphology of spermatheca in parti-
cular suggests that Malcidae, Berytidae and Colobathristidae belong to the same evo-
lutionary line, which was called a ,, malcid evolutionary line‘‘ in my review of the phylo-
geny of Coreoidea (Stys 1965).

4) Slater and Sweet (1965 recently raised the tribe Psammiini Bergoth, 1921
(Lygaeidae: Geocorinae) to a subfamily rank and discussed its morphology and rela-
tionships. Many features of Malcinae and Chauliopinae (dorsal abdominal glands,
spiracles, trichobothria, 7th ventrite of female, male and female genitalia) were mentio-
ned and mostly well characterized. However, a few errors of Slater and Sweet should
be corrected: a) Malcinae do possess dorsal processes on phallotheca; b) there is a trace
of a cleft on the 7th ventrite in females of Malcinae; ¢) some structures of female genita-
lia of Malcinae were misinterpreted: ,,the eight valvifers‘ are in fact posterior lobes of
the 7t ventrite and ,,ninth paratergites‘‘ are the true Ist valvifers; d) Cyminae do have
trichobothria on the 4th ventrite. Slater and Sweet did not reach any definite conclusion
on the relationship of Psamminae, but they pointed out many similarities between this
subfamily and the Malcinae — Chauliopinae. The similarities between the Piesmatidae
and Psammiinae were considered as parallel evolutionary developments.

The family Piesmatidae has not been considered in the present paper. It is phene-
tically insomuch different from other Coreoidea that it was necessary to include it in
a separate superfamily (Stys 1961), but it probably shares the precymine ancestry with
the malcid line. Whether the cladistic relationship to precymines is true also for
Psammiinae is a new problem ensuing from the paper by Slater and Sweet. It will be
investigated in another paper together with the problem of the ancestry of Piesmatidae.
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