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I. Introduction

The aeschnid dragonflies of the genus Cephalaeschna and its allies extend over
the Himalayan and West Chinese areas. They have hitherto been believed to be a
group that is taxonomically difficult to revise.

Since the designation of “Cephalaeschna orbifrons SELYS” in 1883, no less than
fifteen species have been added, if one includes allied species which are often referred
to several separate genera. Indeed, up to the present these have remained in a chaotic
state. The taxonomic difficulty they present may be due to the following: 1) Always
only very poor material has been available, often of one sex alone, which makes even
the generic arrangement uncertain; 2) The quality of the specimens has been, in most
cases, very unfavourable, the insects being teneral and crushed, and usually the colour
patterns have been badly obscured by decomposition; 3) The descriptions are often
quite inadequate, owing to the paucity of material; 4) Some important taxa were
confused and misidentified by a previous author; 5) The type-specimens are scattered
in separate institutions.

Since 1953 I have attempted to accumulate as much material as possible and
have been careful to check the type-specimens in European and American institutions,
making pictures and photographs of important taxa. It was, consequently, very fortu-
nate when the entomologists in the National Science Museum, Tokyo, recently brought
to me a considerable number of specimens of this group of dragonflies obtained during
their 1979 autumn survey to Nepalese mountains.

Taking advantage of this opportunity I am attempting, firstly, to redescribe a series
of species inhabiting a large area of Himalayan mountains, extending from Afghanistan
to Assam, and including one species known from the Malay Peninsula.

ﬁl) 'fﬁis study is supported by the Grants-in-aid for Scientific Research Nos. 404101 and 504301 from
the Ministry of Education, Japan.
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II. Historical

In 1883 SELYS established a new genus and species named “‘Cephalaeschna orbi-
Jrons” represented by a single female insect taken from “Bengale”. This was listed
in KirBy’s Catalogue (1890) where the type-species of Cephalaeschna was noted by
monotypy.

KARrscH (1891) described “Cephalaeschna sikkima” based on a female insect
obtained through STAUDINGER, the locality being “Sikkim”. On the other hand,
FOERSTER (1908) named a Malaysian aeschnid “‘Caliaeschna laidlawi” taken by
GRUBAUER in the mountains between Pahang and Perak, Malay Peninsula.

In his aeschnine monograph, Fasc. XIX (1909), MARTIN did not recognize
Cephalaeschna but described three new species, lugubris (Sikkim), acutifrons (Indes
orientales) and masoni (Assam), under the generic name Caliaeschna SELYS, which also
includes the type-species, Caliaeschna microstigma (SCHNEIDER) of Asia Minor, “Caliae-
schna laidlawi FOERSTER” and “Caliaeschna orbifrons SELYS”, as well as the Australian
“Caliaeschna conspersa nov.” He established in the Fascicule XX of the same mono-
graph (1909) a new genus Periaeschna with monotypic species magdalena based on
a single female taken from Tonkin. MARTIN (1911) subsequently listed these eight
species in “Genera Insectorum, Odonata Aeschnidae.” He overlooked KARSCH’s
sikkima although citing “Ceph. sikkima SELYs, in litt.” in his 1909 monograph.

LapLaw (1921) criticized the previous authors’ treatment, placed microstigma
in Caliaeschna as monotypic, and included the other five species in Cephalaeschna, i.e.,
orbifrons, acutifrons, and masoni, as well as sikkima and his Assamese “C. sp.”, the last
of which has a bifurcated sternite on the last abdominal segment. He also identified
as Periaeschna magdalena 13 19 taken at the Garo Hills, Assam. He soon (1923)
published a similar discussion and suggested that Malayan /laidlawi FOERSTER should
belong to Periaeschna. Later (1930) he added two newly obtained female specimens
of Malayan “Caliaeschna laidlawi.”

In 1922 FrAsER treated Indian aeschnids and described both sexes of Cephalaeschna
orbifrons; the male is described there for the first time, but there is a possibility that
FRASER mixed it up with sikkima because he recorded and illustrated the wing venation
as having a three-celled anal triangle. He established a new genus Gynacanthaeschna
for sikkima based mainly on the character of pterostigma and the posterior end of
the female abdomen. However, he did not then recognize real status of C. lugubris
MARTIN. At this stage his understanding about masoni and acutifrons is erroneous.
He described viridifrons as a new addition to Cephalaeschna. With regard to Periae-
schna magdalena, he cited only MARTIN (1909) and LAIDLAW (1921).

Later FRASER (1927) described an Assamese Petaliaeschna fletcheri 3 (gen. et sp.
nov.). This insect is unique in the character of the wings and the end of the abdomen,
but for me its existence is still an enigma.

In his manual of Chinese Odonata, NEepDHAM (1930) described five species of
“Cephalaeschna”, a category which includes Periaeschna also. Excepting a magdalena
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A taken from Kiangsi (?) Province and two new species, his lugubris and acutifrons
are entirely different from Himalayan specimens. In his key to Indian Odonata (1932),
he made keys to Periaeschna (2 spp.), Petaliaeschna (1 sp.), Gynacanthaeschna (2 spp.)
and Cephalaeschna (4 spp.), but the key is unreliable because he cited only previous
descriptions.

FRASER (1935) described Cephalaeschna biguttata nov. (Assam) and Indophlebia
asiatica nov. (Sikkim), the latter genus also being new. Then, in his Fauna of British
India, Odonata, III (1936), FRASER enumerated Cephalaeschna (5 spp.), Gynacanthae-
schna (1 sp.), Petaliaeschna (1 sp.), Periaeschna (3 spp.) and Indophlebia (1 sp.). This
was in fact a revisional work at that time, although it contains unavoidable misidenti-
fication and confusion. The purpose of my present study may be said to enlarge and
revise FRASER’s work.

The other contributions on this topic may not be very important excepting ASA-
HINA (1974) and LierTINCK (1977). In 1954 LierTiNcK listed “Cephalaeschna laidlawi”
in his Handlist of Malaysian Odonata. ASAHINA (1955) recorded ‘“‘Cephalaeschna
biguttata Q@ Allotype™ from Nepal, which is revealed today to be a female of Cephalae-
schna viridifrons.

The same author recorded Periaeschna magdalena 7 from West Tien-Mu-Shan,
Central China, mentioning that his Taiwanese “Gynacanthaeschna sikkima (?)” is also
the same species. In 1961 ASaHINA also recorded Periaeschna magdalena from Lien-
Hua-Tung, Lushan, Kiangsi Prov. He later made two records (1972) of the same species
from Taiwan.

In 1974, mainly based upon the J. MARTENS collection from Nepal, ASAHINA made
a revised description of Cephalaeschna orbifrons, which is important because it is the
type-species of Cephalaeschna.

In 1977 LierTINCK published critical notes on Cephalaeschna and its allied genera,
checking the type-specimens in European museums, and described a new Bhutanese
species Cephalaeschna triadica. In 1978 AsAHINA made a description of a new West
Chinese Periaeschna flinti which had been mistaken as ‘“‘Cephalaeschna Iugubris”
by NEEDHAM.

III. Material and Acknowledgement

The 1979 Nepal survey of the National Science Museum, Tokyo, has provided
forty-one specimens which are referable to three species of this group of aeschnids
(Coll. NSMT).

The other material hitherto studied by me is from the following sources:

B.M.N.H.:  British Museum (Natural History), London (Material of MAc-
LAcHLAN, FRASER, COWLEY)

Bruxelles Museum: Institut Royal des Sciences Naturelles de Belgique (SELYS
collection)

C.A.S.: California Academy of Sciences, San Francisco (E. S. Ross collection)
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Leiden Museum: Rijksmuseum van Natuurlijke Historie (B. KIAuTA collection)

Paris Museum: Muséum National d’Histoire Naturelle (Material used by
MARTIN)

Senckenberg Museum:  Senckenbergisches Museum, Frankfurt a.M. (J.
MARTENS collection)

Schmidt: Erich ScHMIDT collection including F. Scumip and KLAPPERICH's lot.

The other collections to hand, all of which are from Nepal, are as follows:

KTU: Kyoto University collection from Nepal Himalaya 1952/53 (2 specimens)
LRE: Japan Lepidopterological Research Expedition 1963

BE: Tokyo University Botanical Expedition to Nepal 1963 (one specimen)
KYU: Kyushu University collection from Nepal 1971/72

HU: Hokkaido University collection from Nepal 1975.

For this material I am greatly indebted to all the exploring entomologists and to
the authorities of the institutions concerned through whose support and help my
present revision has finally been made possible. Also I have to thank most sincerely
to Dr. M. A. LiertINcK who very kindly allowed me to use his unpublished notes
and a number of drawings from his 1977 paper.

IV. Revised Key to the Genera

In this revision, the following five genera are considered, i.e., Cephalaeschna
SELYS, 1883, Periaeschna MARTIN, 1906, Gynacanthaeschna FRASER, 1922, Petaliaeschna
FRASER, 1927, and Indophlebia FRASER, 1935. However, for Petaliaeschna 1 have no
further reliable material to study, hence I treated it in the last section as one of the
insects of incertae sedis, whereas Indophlebia is synonymized with Cephalaeschna.

1. Pterostigma without brace vein; the discoidal axillary vein (MSpl) which starts
from the external side of discoidal cell is straight (in particular in the hindwings):
no membranule in the base of hindwing................ Petaliaeschna FRASER

— Pterostigma with a distinct brace vein; the discoidal axillary vein which starts
from the external side of discoidal cell zigzagged ; with membranule in the base

of hindwing. .. ... o 2
2. Frons very broad, the width is greater than 1/2 of the head width; when seen
from front, the facial surface is almost circular. ... ............ooooornoi. ... 3

— Frons is narrower, the width is smaller than 1/2 of the head width, male anal
triangle usually three-celled, the apex of male superior caudal appendage
pointed and directed externally; the last abdominal sternite of female developed
into a strongly divided fork............................ Periaeschna MARTIN

3. The pterostigmal brace vein situated at the inner border of pterostigma; male anal
triangle generally S-celled, the apex of male superior appendage blunt; the
last abdominal sternite of female without any projection..................
................................................... Cephalaeschna SELYS

— The pterostigmal brace vein situated slightly external to the inner border of ptero-
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stigma; male anal triangle always three-celled, the apex of male superior ap-
pendage pointed and directed outwards; the last abdominal sternite of female
changed into a divided process.................... Gynacanthaeschna FRASER

V. Genus Cephalaeschna SELYS

Cephalaeschna SELYs, 1883, p. 739; KirBY, 1890, p. 93; KARrscH, 1891, p. 285; MAcCLACHLAN, 1896,
p. 407; MARTIN, 1909 (nec Caliaeschna SeLys, 1883), pp. 106, 108; MARTIN, 1911, pp. 15-16
(nec Caliaeschna SELYS, 1883); LAIDLAW, 1921, pp. 77-79; FRASER, 1922, pp. 614-615; LAIDLAW,
1923; pp. 4-7, 10-11; NEeDHAM, 1930, p. 79; NEEDHAM, 1932, p. 213; FrRASER, 1936, pp. 65-67;
LIEFTINCK, 1954, p. 99.

Indophlebia FRASER, 1935, pp. 322-323. (Syn. nov.)

Type-species: Cephalaeschna orbifrons SELYs @ “le Bengale.”

Small or middle-sized aeschnids; body usually brownish black, maculated greenish.

Head characterized by enormously inflated antefrons, width of which is greater
than 1/2 of the largest width across the compound eyes; this feature is most re-
markable in the type-species orbifrons SELYs. If seen from front, the clypeus and
antefrons make almost perfect circle, its summit considerably pointed (not very much
in orbifrons). Antefrons covered with long black hairs especially on the sides. No
dark marking on the head excepting the ocellar tubercle and occipital triangle. The
median eye-line is rather short. In orbifrons the marginal area of labrum is darkened.

Thorax globular and small, pterothorax browned, with usual three stripes which
are generally pale greenish.

Wings hyaline, sometimes pale yellowish tinted at the base, though not strong.
Veins close, pterostigma short, covering 2-3 cell length; brace vein always present at
the innermost line of pterostigma. There are 3-5 cells in the median space, the triangle
and supertriangle divided into 3-5 cells; 5-10 cells in the anal loop, the anal triangle
principally 5-celled (Figs. 130-135).

Abdomen long and slender in the males, basal two segments inflated with well
developed auricles. The third segment strongly constricted, then the sides go parallel
to the end. There are two types in abdominal markings: one with distinct pale mid-
dorsal line and another with paired jugal and paired postjugal transverse markings
instead.

In females the second segment is largest and tapered gradually to the end. Markings
parallel to those of the male.

Male caudal appendages twice as long as the 10th segment, rather flat and parallel-
sided, ending bluntly devoid of any pointed process.

Female caudal appendages small and slender; sternal plate of tenth segment flat
and without any remarkable structure. Ovipositor processes well developed, the end
exceeding abdominal end, and sometimes they look very long and gigantic, depending
on the state of the specimen.

Remarks. The genus Indophlebia FRASER, 1953 is now included in this genus.
I believe that the single female type-specimen of FRASER is nothing but Cephalaeschna
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acutifrons (MARTIN). Although this specimen is somewhat different in style from
that of the type-species orbifrons, 1 do not believe it deserves a separate genus. RIS
(1916) discussed generic difference between Caliaeschna and his Taiwanese “acutifrons”’
but we will not refer this case in this paper.
The following six species are known from the Himalayan area.
1. Cephalaeschna orbifrons SELYs, 1883; West Bengal, Sikkim, Nepal, Simula
Hills
Cephalaeschna masoni (MARTIN, 1909); Assam, West Bengal, Nepal
Cephalaeschna acutifrons (MARTIN, 1909); “Indes orientalis”, Sikkim, Nepal
Cephalaeschna triadica LIEFTINCK, 1977; Bhutan
Cephalaeschna viridifrons (FRASER, 1922); Burma, Assam, Sikkim, West Bengal
Nepal, Naini Tal
Cephalaeschna klapperichi SCHMIDT, 1961 ; Afghanistan.

[ SN SN )
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1. Cephalaeschna orbifrons SELYS
Cephalaeschna orbifrons SELYs, 1883, p. 739, 2, “‘le Bengale.”
Cephalaeschna orbifrons: KirBy, 1890, p. 93, “Bengale.”
Caliaeschna orbifrons: MARTIN, 1909, p. 112, “Bengale.”
Caliaeschna orbifrons: MARTIN, 1911, p. 16, “Bengale.”
Cephalaeschna orbifrons: LAIDLAW, 1921, pp. 77-78 (generic note).
Cephalaeschna orbifrons (partim?): FRASER, 1922, pp. 616-618, “Bengale, Darjeeling District.”
Cephalaeschna orbifrons: LAIDLAW, 1923, pp. 10-11, “Northwest Himalayas’ (generic notes).
Cephalaeschna orbifrons: NEEDHAM, 1932, p. 215, “Bengale, Darjeeling” (key).
Cephalaeschna orbifrons (partim?): FRASER, 1936, pp. 67-69, fig. 17 (3 wings), fig. 18 (3 app.),
“Darjeeling District, Bengal and Simula Hills.”
Cephalaeschna orbifrons: AsaHINA, 1974, pp. 282, 284-289, 16 figs. & pl., *“15 192 Thodung bei
Jiri, 3100 m, 4.1X.1970; 4 @ Nepal in coll. ASAHINA.”

Specimens examined.:

Coll. NSMT: 1 @, Jorsale, 2,770-2,800 m, Nepal, 4.X.1979, leg. TOMOKUNI;
1 £, Patashe Danda, 2,280 m, 15.X.1979, leg. OWADA; 1 &, Dolangsa Khola, 2,340 m,
Nepal, 13.X1.1979, leg. TOMOKUNI.

Coll. LRE: 1 @, Gorjagong—Lam Pokhari, 2,080 m, Nepal, 4.VIII.1963, leg. AE.

Coll. KYU: 1 2, Dobhan, in the forest, 10.VII.1971, leg NakaNisHI; 1 2, loc. (?),
Nepal, 21.IX.1971, leg. NAKANIsHI; | @, Dobhan, 20.X.1971, leg. NAKANISHI; 1 @,
Dobhan—Pokhara, 30.X.1971.

Coll. Schmidt: 1 @, Saran, 7,200 ft., Almona, Kumaon, 17.1X.1958, leg. F.
SCHMID.

Coll. Senckenberg Museum: 13 19, Thodung, bei Jiri, 3,100 m, 4.1X.1970, leg.
J. MARTENS.

Coll. Bruxelles Mus.: Only SELYS’ yellow labels are remaining which run “1 ¢
Phulloch, @ Coll. MacLach., ornt Inde”; “Atkinson, Phullot 11,000 ft, Sept. 68.”

Coll. Paris Mus.: 1 2, “type Phullot, d’renvoyer” (broken specimen).

Coll. BMNH: 1 &, Sikkim, Karponang, 1,000 ft, 25.8.25 (M. INGLIS), BM-
1926-176, ‘“‘Gynacanthaeschna sikkima (Karsch) &, Karponang, Sikkim 1,000 ft,
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Figs. 1-5.  Cephalaeschna orbifrons, Nepal. —— 1. 3 Head, dorsal. 2. 3 Head, frontal.
3-4. 4 Caudal appendages. 5. 2 Abdominal end, lateral.

25.8.25”, “C. orbifrons Selys, Asahina det. 1953”; 1 9, N. India, “Cephalaeschna
orbifrons, India, 2 McLachl.”’; 1 @, Sikkim, Gnatong, 12,300 ft, 13.8.25, C. H. Inglis,
BM1926-76"; “Gynac. sikkima”, “Cephalaeschna orbifrons, det. S. Asahina 1953
1 @, “C. orbifrons, Sonoda Rd., Mangpu, Darjeeling D., 1.1X.1925, C. M. Inglis,
F.C.F.”; 1 Q, Ditto, 16.1X.1924; 1 & (teneral), “C. orbifrons, 6-7,000 ft, Simula Sts.,
8.1X.1925, Capt. Elwes, F.C.F.”

This species was redescribed in detail in my previous paper (1974) but as this is
the type-species of Cephalaeschna a summarized diagnosis accompanied with necessary
figures will be presented here again.

d Abd.+app. 47 mm, hindwing 38 mm. @ Abd. 40-43 mm, hindwing 36—
40 mm. A rather small-sized insect with light brownish thorax striped with light
green, abdomen slender and dark brownish, wings hyaline.

The antefrons and clypeus are enormously inflated anteriorly, the largest breadth
of head at compound eyes is only 1.5 times as that of frons (Figs. 1-2); the top of frons
not acutely pointed. The margin of labrum dark bordered (Fig. 2), which is peculiar
to this species; sometimes the dark margin becomes narrower (Fig. 6).

The pterothoracic markings are peculiar as shown by the figures (Figs. 7-8). Legs
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Figs. 6-12. Cephalaeschna orbifrons, Nepal. 6. @ Labrum (exceptionally coloured), Patashe
Danda, 2,280 m. 7. & Pterothoracic pattern. 8. 2 Do. 9. & Metaleg. 10. 2 Metaleg.
11. 38 Abdominal markings, semidiagrammatic. 12. @ Do.

reddish brown, the junction of femur and tibia deep black, end of tibia and tarsus black
(Figs. 9-10).

Wing venation rather open, pterostigma covers 2.5-3.0 cells, the wing apices distal
to pterostigma abruptly narrowed, with 5-6 cross-veinlets along the costa. Anal
triangle always 5-celled as far as the examined specimens are concerned (Fig. 130).

The abdominal pattern is as Figs. 11-12; there runs a narrow longitudinal, greenish-
yellow line; the jugal and postjugal transverse stripes on 3—7 segments are narrow and
undeveloped.

Male caudal appendages about 1.5 times as long as the last abdominal segment,
spatula-like, and parallel-sided. The apex slightly upcurved, and ending bluntly
without any sharp point (Fig. 3).

In females there is no particular process on the sternite of the last segment; the
ovipositors are long, attaining slightly beyond the abdominal end (Fig. 5).

Distribution. West Bengal, Sikkim, Nepal, Simula Hills. This seems not un-
common, taken during July to November.

Remarks. This species may be identified rather easily. In FRASER’s revision
(1936), serious mistakes are found in the description and figures which perplexes sub-
sequent students. The wing venation illustrated in page 66 is that of Gynacanthaeschna
sikkima, since the very open venation, the situation of pterostigmal brace vein, and the
three-celled anal triangle are those of G. sikkima! 1 already recognized this fact in
checking BMNH specimens identified by FRASER himself.
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