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A REVISION OF THE GENUS EPOPHTHALMIA BURM.
(ODON., CORDULIINAE),

with notes on habits and larvae.

By

M. A. LIEFTINCK,

(Zoologisch Museum, Buitenzorg).

With 29 text-figures and one coloured plate.

INTRODUCTION.

Some time ago whilst occupied with a ,revision of the Indo-Australian
members of the genus M acromia I had oCicasionto consult publications dealing
with the closely alli'ed genus Epophthalmia. At that time the material avail­
able to me for study was very poor; and ,discrepancies in liter,ature as well as
early difficulties over the determination of specimens I was obliged to borrow
material from other collections, and make a careful study of all the already
known ,species.

Thanks to the generosity of Odonatists, who had already become aware
of the many problems in connection with defining the species of this most
striking genus, important material gr,adually came under my notice: as a result
of which I now contemplate making a revision of;t,pis genus.

Although I now have before me a comparatively !.a1-vgenumber of specimens,,
yet some of the known speci,es of Epophthalmia are very poorly represented.
Thi,s can be attributed partly to the very restricted ,occurrence of such species
even in countries where the genus 'is well represented, and partly to the difficulty
in capturing them owing to their swift flight. At the same time the number
of species at present knoWin to us is very small,and in more than one case
our knowledge about their distribution is based only upon a single almost
valueless label-record with inconcise indication of habitat.

With regard to 'synonymy; it must be admitted, that since the publication

of MARTIN'Smonograph 'Cordulin~s' in the Oat. ColI. DE SELYSLONGCHAMPS,
consider.able confusion has arisen, very largely due to the misinterpretation
of the correct views of last century Odonatists. And for a knowledge of the
habitat of certain species later authors had to depend entirely on the very
fragmentary and doubtful statements of their predecessors: as a result of
which unreliable views when once accepted often become accepted.

In the following descriptions I have sometimes had to rely on the characters
used by several authors many of which are o-r:dinarily considered to be of
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22 TREUBIAVOL. XIII, LIVR. 1.

problematical value, as for example the colour pattern of the head and abdomen,
and more especially the shape of the male anal appendages. But I have found
that these features are sufficiently constant; and after taking into account
other factors, it has been found possible to apply them with s·atisfactory .
results. They will perhaps aid in the recognition of at least mast of the males,
as far ·as available material allows.

To facilitate the recognition of the several species a comparative study
of the neuration has been m3lde: but, in contrast with so many other
genera, including certain "groups" of the closely related genus Macromia, this
study has led to disappointment, as no valuable neural characters coU'ldbe found.

It is especially to be regretted that no more females could be obtained,
this f.act contributing in no small measure to the incompleteness of the present
paper. For this reason I have refrained from making any generalizations regarding
geographical influence; although in one wi·dely distributed species, E. vittata,
the tendency to .develop well marked geographical subspecies seems to have
reached an advanc·ed phase - sa much so in fact that I do not hesitate to
regard this phenomenon as significant and possibly to be regarded as a natural
result of prolonged isolation. In other cases of perhaps more slowly migrating
species, e.g. E. vittigera, the development of subspecies within the eastern
limit of its range is less striking and perhaps still in an initial stage; although

the t.endency to differ from the typical form in. certain char,acters of minor
importance can already be seen - these characters sometimes paralleling others
of similar value in a very striking manner.

In the following historical review l have tried to fix the position of the
genus in the subfam. Corduliinae. A brief k,ey to the species is given, followed
bya more amplified one: and finally each ·of the species is discussed separately.
Contrary to my original plan, namely to give a very detailed description for
each species, it has been found advisable to adopt the method of treatment
just described. Firstly, because excellent descriptions already exist for at least
three speoies; secondly, because it is my opinion that such detailed descriptians
are liable to lead to confusion rather than to the re3ldy identification of
species; and thirdly, because many of the species have so much in common
that undesirable repetition would be necessary.

In order to facilitate consultation of the best of existing descriptions
references are given in heavy print under the heading of each species - including
cases where the original description was copied or extracted.

At the end of this paper descriptions and figures of the full grown and
young larvae of thr,ee species :are given. Much attention was devoted to these

larvae, although a full account of that of one of them has already been
published by CABOTin ·his well known paper.

The figures 31ppended are original camem lucida drawings; except for
figures 20, and 28 which have been worked up by a native artist.

My thanks are due to Col. F. C. FRASER(Coimbatore), Dr. F. F. LAIDLAW
(Uffculme), Mr. K. J. MORTON(Edinburgh), Dr. F. RIS (Rheinau) for their•
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M. A. LIEFTINCK:Revision of genus Epophthalmia. 23

generosity in loaning me all the specimens in their collections. Through the
kindness of M. A. BALL I have been able to study all the Epophthalmia
specimens in the BrusseLs Museum, formerly DE SELYS' coUection. Mr. R.
VANEECKEhas lent me the type of E. australis HAGENfrom the Leiden Museum,
and Dr. E. TITSCHACK(Museum Hamburg) has done me similar service as .
regar.ds a lot of unidentified larvae and imagoes' which proved to be of great
interest.

It is my hope that the arrangement adopted, though it may hereafter be
subject to revision, will fulfill the primary object to which this paper is
directed, namely that of overcoming hesitation about devoting study to these
beautiful Dr.agonflies.

:November, 1930.

HISTORICAL.

The name Epophthalmia 1) was first proposed by BURMEISTERin the second
volume of his well known "H,andhuch del' Entomologie", 1839, p. 844 for a
rather Large number of COl'duliine genel'a, including Epophthalmia, Didymops,
Synthemis, Te trag oneuria, Somatochlora, Cordulia and Syncordulia. It is very
unfortunate that the european -GO?'duliaaenea ·also took part of the genus as
this gave rise to the opinion of many authors that, according to the rules of
nomenclattwe, the name Epophthalmia had to be considered as a pure synonym
of Cordulia LEACH1815. Strictly spoken they are right but nevertheless the
author has retained BURMEISTER'Sname Epophthalmia, for the following
reasons:-

1. The first species described by BURMEISTERunder Epophthalmia was
vittata, of the same author. "'; >

2. According to HAGEN(Verh. zool. bot. Gbs. Wien, 17, 1867) BURMEIS­
TERhas personally given to understand that he should like to coooider
vittata as the genotype of Epophthalmia. HAGEN(loc. cit., p. 62) writes
"Del' Gattungsname Epophthalmia 1st auf den personlich ausgesproche­
nen IiVunsch Prof. BURMEISTER'Sseiner E. vittata belassen".

3. BRAUERand HAGENas well 8tSthe two monographers of later time i.e.
DE SELYSLONGCHAMPSand RENEMARTINhave respected BURMEISTER'S
desire and even at present days the name is in use by several students
in Odonata.

Thus I think that the only gommonsense line to take under this circum­
stance, is to assume vittata to be the real type of Epophthalmia and to refer

') Fr.om hd upon, and og:;{}alflOq; eye. - "Del' einzig sichere, beiden Gesohlech­
tern gleichmassig eigene UnrterscheidungsdhaTakter diesel' in manc'hen Beziehungen yon
d.en a e h ten L i.be,} 1e n ·ahwekhenden Gruppe liegt in del' Bildung der Augen, und
zwar .darin, .dass jedes Netzauge an seinem Hinterrande VOl' ,den Schlafen e i n e n
k 1e i n en F 0 T t sat z au sse n ,do e t, weloher in die Wange hineintritt, und offeT(­
bar d4e Andeutung eines 2ten Auges ist." (BURMEISTER, I.e., p. 844).

\.~



24 TREUBIAVOL.XIII, LIVR. 1.

Azuma NEEDHAM(vide postea), a name w.hich had to make its appearance as
substitute, to synonymy, This course has been followed in the present paper.

The first more restricted di,agnosis of Epophthalmia was offered by DE

SELYSin the "Synopsis des Cordulines" (1871). In that work it still figured
as a subgenus of Macromia RAMBUR,and contained two groups, the nearctic E.
taeniolata RAMB.,being the only representative of the first group, and the
oriental viUata, the type of the second group, including also the other true
members of the genus known at that time. In the 2nd Additions to the Synopsis
(1878) a second North American species was added to the first group, viz.
georgina SELYS.On a later place in the same work DE SELYSaltered his views
to a certain extent in placing E. degans BRAUERwith ge01'gina in the taeniolata­
group, leaving all other true Epophthalmia's in the first group of vittata. Not
to mention other more fundamental marks of identification both groups were
characterized in having cross-veins in the triangles of all 'Yings, whereas
amphigena - also considered to be a Epophthalmia with some doubt ­
appeared in a special paragraph and was defined in having the triangles of
the front wings traversed, those of the hind pair being free.

This new arrangement did not giv,e much satisfaction, even not to DE
SELYShimself, as is obvious from his remarks on the subject.

Then mention should be made of an interesting report on Corduliine larvae,
I mean the third part of LOUIS CABOT'Sfine work "The Immature State of
the Odonata", subfam. Cordulina, published in the Memoirs of the Museum
of Comparative Zoology at Cambridge, U.S.A., 1890. This paper is of special
interest as it deals 'with the larva of one of our species, undoubtedly to be
referred to elegans though CABOTonly ,placed it in the genus Epophthalmia
with some doubt, according to the fact that these nymphs shew conspicuously
spotted wings which rather let him suppos,e they might belong to Chlorogomphus.
Yet CABOTwas quite right in placing these larvae close to M aC1'omia.(NEEDHAM
and other authors have shown that spotted wings may occur in many Libellulid
genera during larval life, whereas in the adult stage of such genera the wings
are hyaline). It may be remembered that CABOTwas the first who saw that all
nearctic species previously referred to the genus Epophthalmia are true M acro­
mia's; this consideration was based upon characters found in a rather large
number of larvae from different habitat, MARTIN,in his monograph of the
Corduliinae, Cat. Call. SELYS(1906), however, gave nothing more than a true
rreflection of his great inf.ormant's ideas. Some fifteen years went over before
NEEDHAMpublished his interesting paper on "New Dragon-fly Nymphs in the
United States Nat-ional Museum", in the Proc. U.S.Nat.Mus., vol. 27, 1904. On
page 698 of that paper the larva of E. elegans was again discussed, but of more
interest are NEEDHAM'Sremarks on the adult insect. Here a new genus was
created to contain the large chino-japanese species. The author's arguments in
doing so may be quoted verbatim:-

"This species differs from the more typical species of Epophthalmia
by characters which I believe will be regarded alf justifying its generic•
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M. A. LIEFTINCK:Revision of genus Epophthalmia. 25

separation. Aside from its huge stature, its singular color pattern, its
unusual proportions in length of male abdominal ,appendages, and its smaller
number of cubito- anal cross veins, it has three other characters in contra­
distinction to the more typical species of Epophthalmia that I regard of
generic importance: (1) Its cubital vein where it borders the subtriangle is
straight and strong; in the others it is weak and angulate. (2) Its radial
sector is gently and regularly curved; in the others it is broken and
distinctly aj og opposite the distal end of the radial supplement.
(3) Its ninth abdominal segment in the male bears above a truncated c,one;
in the ,others it bears two basal denticles.- Since this is the largest and
one of the most peculiar members of the fauna of the Land of the Dragon­
fly, I would suggest as an appropriate name for ,a new genus to contain
it the classical Japanese name Azuma".
In a next to mention paper of WILLIAMSON,the wing-photographs of elegans

and ? vittata vittata, reproduced on page 370 and 371 of it, show ata glance
that the above enumerated neural differences as given by NEEDHAMare rather
imaginary, and after consulting the material itself the characters proved to
be greatly liable to vary. When comparing figs. 1 and 2, I note the following:-

sub (1) In both species the cubital vein where it borders the subtriangle
in front wing is angulate and as can be observed in set specimens, there
is but very slight difference in the strength of this vein [In my specimens
of E. vittigera the last named difference is not perceivable at all and in
a male and female of elegans from Formosa the cubital vein
where it borders the subtriangle in front wing is even more angulate than
in other species of the genus].
sub (2) The radial sector is almost exactly similar [In my examples of
vittigera however, I must admit that this ,vein appears slightly broken

towards its apex, but, so far as I am aware;! i,~scourse i.s not different].
The third mark of distinction between Azuma and'Epophthalmia (mentioned

sub (3), antea) is, I think, of even le&simportance than the other ones. Moreover
it was found to be variable within the limits of each species, especially in
vittataand vittigera. Hence I propose to withdraw the name Azuma.

As already hinted at above, WILLIAMSON'Ssplendid paper "The North
American Dragonflies (Odonata) of the genus Macromia" (Proc.U.S.Nat.Mus.,
37, 1909) deals also with Epophthalmia. In defining the genus versus 11£acromia
he writes:-

"They are s-eparated at once from 11£acromia, among other characters, by
the greatlydev<eloped genital' hamules in the male and by several vena­
tional characters, among which may be mentioned the abrupt apical curving
of 11£3 and 11£4 in both front and hind wings, and the posterior widening
of the hind wing from the anal angle to the termination of 11£4. (See figs.
1, 2.) Venational differences between Azuma and Epophthalmia are slight
and are mainly to be found in the relations of Cu and A in the front

wiJlg proximal to the triangle. The crossed or \mcrossed condition of triangles
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and subtriangles, which has been used in the past in distinguishing .111acro~
mia and Epophthalmia has no value here as a generic character." 1)
WILLIAMSON'Snote an the ,genital hamule in the males seems especially

worth attention a.s the structure of this organ offers a valuable point of
distinction between the two genera.

In MARTIN'S"0113 pour la determination des Genres de M acromini" (recte
Macromiini) in his work on the Oorduliinae in WYTSMAN'SGenera Insect.orum
(Gen. Ins., Subfam. Oordulinae, Bruxelles, 1914, p. 23), the previous abandoned
system in defining the genera was again followed, even in separating M acromia
from A'zuma-Epophthalmia, thus neglecting the better characters suggested by
WILLIAMSONsome five years earlier. In the same key North America is given
as a hahitat for NEEDHAM'Sgenus Azuma. This, of cour,se, isa mistake.

In 1916 RIS (Supplementa Entomologica, 5, p. 71) rulready stated that the
differential characters on which Aztlma was based are insufficient but at the

same time, according to the rules of nomenclature, he applies that name to all
the specioo previously united under Epophthalmia sensu WILLIAMSONi1909.

In the present paper the name Epophthalmia is adopted for reasons quoted
above.

The last summarizing treati,se to be mentioned on the subject is that 'Of
FRASERin the tenth part of his "Indian Draganflies" (Joum. Bombay N. H.
Sac., 1921, pp. 673-691), dealing with the Indian representatives of the sub­
f.amily. Here again Macromia and Epophthalmia are separated from each ather
by the neural characters as given by NEEDHAMand MARTIN,but the diagnosis
of the genus is very full, giving a good idea 'Of its appearance though many
of the characters given are, 'Of course, alsa applicable ta M acromia.

SinCiethe date of WILLIAMSON'Swark na further changes have been made

in the composition of the genus. 2)

Genus EPOPHTHALMIA BURMEIST~~:

1839 BURMEISTERHandib.Entom., 2" p. 844 (pars).
1867 HAGENZool.Bot.Ges.Wien, 17, p. 59, 62.
1871 SELYSSynopsis d.Cordulines, p. 89 sep. (pars).
1878 SELYS2me Add.Syn.Cord., pp. 31-32 sep. (par,s).
1890 CABOTM~m.Mus.Comp.Zool., 17, 1, pp. 9-11, PI. 1 fig. 1 (larva elegans).
1904 NEEDHAMProc.UJS.Nat.Mus., 2,7, p. 698 (imagoet larva elegans, sub Azuma).
1906 MARTINCat. ColI. SELYS,17, CorduUne5, p. 57 (key; pars).
1908 NEEDHAMAnn.EntJSoc.Amer., 1, 4, p. 278 (key; Azuma versus E.).

') In NEEDHAM'S'Key to the genera of the Corduliinae of the World, based on
venational characters', in his paper "Critical Notes on the' Classification of the Cor­
duliinae" (Ann.Ent.Soc. Amer., I, 4, 1908, p. 278), the two genera where separated
from each other by the last mentioned character only. The distinction between
Azuma and Epophthalrnia, as given in this p,aper was based on the different shape of
the vein Cu where i,t bounds the subtriangle in the forewing ..

2) Jus;t as this p8!per was going to the press 'to be printed off, Mr. E. B.
WILLIAMSONof tfue University of Michigan, Ann Arbor, in a recent letter dated 23th
March, kindly informs me that NEEDHAM'Sgeneric name Azuma is preoccupied by
Azuma JORDAN& SNYDER,for a .-atp;anese fislh genus ..

•
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1908 WILLIAMSON Ent.News, PhHad., pp. 429-430 (key; Macromiini).
1909 WILLIAMSON Proc.U.S.Nat.MJus., 37, p. 369, fig. 1-2 (wings elegans, ?vittata).
19'14 MARTIN Gen.Ins., Cordul., p. 23 (key; Azuma versus E.), PP. 25-26.
1916 RIS Supplem.Entom.,5, p. 71 (Azurna versus E.).
1921 FRASER Journ. Bombay N. H. So<;.,p. 674 (key), pp. 677-6,78.

Corduliine dragonflies of very large siz·e with an alternated colour-design
6f reddish to dark brown with metallic green or blue reflex and bright yellow
or more quiet stripes and spots. Head large and globular with eyes very bulky,
more tranversely placed than in the long axis of the body, not especiaHy conti­
guous. Eyes in fully mature insects brilliant green above, olivish to grayish blue
beneath. Mouth parts and face reddish or dark brown to almost black, usually
spotted with yellow but sometimes unicolorous. Frons without sharply indicated
anterior border, its upper portion divided into two at least ,slightly flattened
parts, suture rather deep; coloration usually metallic green or blue, whether
or not spotted with yellow. Epicranium small with two rather pointed elevations.
Occipital triangle rather long, much protruding in front, glossy black. Occiput
glossy black with an indistinct large brownish spot on each side against the
sinuous projection at posterior margin of the eye.

Synthorax very bulky and of robust size, reddish or dark brown with slight
to very brilliant metallic lustre. Antehumeral band of yellow always present,
at least occupying the lower half of mesepisternum. Sides at least with complete
yellow fascia running to level of coxcaeand covering the s,tigma. Thorax brown
underneath, whether or not spotted with yellow. Legs long and robust, for the
most part black ; fore tibia of male with a yellow keel on the flexor surface~
occupying the distal half to o/s; middle tibia with keel occupying the distal
4/5_5/(j; hind tibia with keel extending from near the base to the apex (from
7/8_9/10 of the total length) 1). Tarsal claws with stFong hooks, of about the
same size as the claws but slightly enlarged at base, ••.claws thus appearing
bifid ,at end. '"

Wings long and tapering rapidly towards the apex which ils much pointed.
Basal portion of hind wing from the anal angle to the termination of M 4
very considerably widened posteriorly, especially in the male; tornus produced
and strongly angulatedin male but never acute. Wings hyaline, in young females
the tips of front wings to proximal side of pterostigma pale yellow (vittigera),
or all tips indistinctly yellowi!sh; in mature females the whole surface of all

four frequently more or less golden yellow and in old specimens very often
heavily clouded with brownish. In the male the anal field of hind wing very
regularly tinted with pale yellov\": Extreme base of hind wings in both sexes
often heavily spotted with yellow or dark brown. Pterostigma short and narrow,
black. Membranula long and rather broad, usually dark grayish in colour, it.s
distal end darkened, extending from base to end of anal triangle or slightly
before or beyond, its distal end, after a slight widening, rather abruptly narrowed
towards the wing border. Anal triangle very long and narrow, two-celled.

") In this respect no specific differences could"be traced.
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Number of antenodal and postnodaJ cross-veins variable, at lea.st 14 antenodals
in front wing, 9 in hind wing.

Anal loop well-developed, rather rounded in general outlin-e, always wider
than long, never reaching distal end of triangle and containing at least six
cells (usually more), M 4 and Cul in front wing widely divellgent in their
distal course. Two or rarely three rows of cells in the discoidal field before
the forking of Ml-3. Cul and Cu2 strongly curved towards the wing border;
M3 and M4 likewise but with a still more abrupt apioal curving towards the
margin, thesB veins running closely parallel to each other in all wings. Arculus
between first and second antenodal nervure, its sectors distinctly stalked.
Veins M2 and Rs slightly undulated or nearly str,aight as also the radial
supplement. Median ,supplement absent. - Proximal angle of subtriangle in
front wings distal to the level of arculus by at least the length of the interior
side of subtriangle. Triangle of .hind wing distal to the level of arculus for
about the same length as its proximal side. Triangles long and narrow, costal
side in front wing at most half as long as distal side, usually shorter, all of
them traversed by at least one cross-vein. Subtriangles in front wing generally
of about -equal width as triangles, proximal side very irregular (in elegans

usually more regular, but it was nev,er found to be perfectly str.aight), always
traversed by at least one cross-vein. Supratriangles traversed once or more.

Abdomen long, subcylindric,al, of about the same length as the wings or
longer (incl. anal appendages).

First two segments of male much inflated in dorso-ventral, moderately
in lateral dimension; tumidity of distal end of abdomen usually less striking,
variable. Segment 3 of male more or less constricted before the middle, thence
gmdually widening or nearly parallel-sided to segment 8, 9 or 10, the inter­
vening segments either slim and cylindrical, or (elegans) rather flattBned and
widened. Abdomen of femiale long and cylindrical but ra:ther compr-essed
laterally ,and - with the exception of the basal segments -usually parallel­
sided throughout. Colour usually dark brown or velvet-black, with proximal
segments often polished but sometimes more or less ferruginous, generally with
bright yellow or orangis.h ba.nds or spots. Auriculae on second se~ment of male
very small, knob-like, simple.

Genital lobe large, of very characteristic shape: projecting markedly from
the ventral surface, almost quadrate ·and broadly truncated, each bent inwards
to meet its fellow on the opposite side so as to enclose lik,e a purse the distal por­
tion of the posterior .hamuli, whigh in their distal ends are closely approximated.
Posterior hamuli foliate and much depressed, rather thick at base, each strongly
ridged laterally ,and with a rather deep triangular furrow; d1stal portion
rapidly tapering, it,s ventral margin strongly arcuate, directed ventmd, endi,ng
in a fine more or less circularly curved hook 1).

') Specific differences in the shape of the posterior hamuli as wen as in that
of the penis could not be traced, both organs being of very uniform build iR all the
Sipeciesexamined, and thus appev without value in separating the &pecies~

•



\.

M. A. LIEFTINCK: Revision of genus Epophthalmia. 29

Fig. 1. E.vittata sundana LIEFTINCK, <3.

Right lateral v.iew of penis, drawn from
freGhly captured s-pecimen.

Basal joint of penis with a pair of very blunt latera,l protuberances near
the distal end; second joint about three times as long a,s thick, very slightly
curved at base, hardly enlarging towards its end, with a conspicuous dorsal
hook followed by a transverse depressaon
which is covered with a very regular
mass of transversely arranged striae,
radiating on the ,sides. Third joint about
half as long as second, sha;rply bent at
base, subtriangular in profile w,ith a
nioderate concavity on extensor, a tri­
angular convexity on flexor surface;
glans small, membranous, almost hyaline
except for a thickly pigmented median
crest; distal lobes three in number, the
two later-a,l lobes small and rounded,
not sharply separated from the median
lobe; this large, bearing a very long and
slender cornua which at end divides into

two or three very stiff and exceedingly
long thread-like processes, which appear
spirally twisted in natural position
(fig. 1).

Superior anal appendages of male
small, about as long as or slightly longer
than tenth abdominal segment, robust and more or less angulated, usually
with an extero-Iateral protuberance beyond the middle, then l'ather tapering
and more or less inwardly curved with rounded' ..or pointed 'apex. Inferior

appendag,e triangular, ,curving upwards more or le~'~ meet the s,upeDiors, its
apex slightly notched.

Vulvar lamina bilobed, of v,ariable length but never more than half as
long as ninth tergite. Ninth sternite extraordinary enlarged, plate-like, flattened
or with a sharp median crest at base, about as long a,s or slightly longer than
the tenth tergite, with or without small knobs. Appendages very short, conical.

Genotype: E. vittata BURM.

Key to male species.

1. Labium and metepimerum of'synthor.ax partly yellow 2.
Labium and metepimerum of synthorax reddish- to dark brown, lmi-
colorous 3.

2. Abdominal segment 6 with two mid-dorsal spots of yellow. Superior anal
appendages rather rounded at tip eleg~ns (BRAU.).
Abdominal segmel)t 6 without yellow spots on dorsum. Superior anal
appendages acutety pointed at their tips : elegans, subspec.?
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3. Labrum with clear or pale yellow markings. FroIlB at least with a yellow
point on either side on its anterior surface. Abdominal segment 8 with yellow
markings at its base. Insects with rich yellow or orangish coloration ... 4.
Labrum uniform dark brown or black, without yellow or whitish spots or
lines. Frons uark brown or black, unmarked. Abdominal segment 8 uni­
colorous dark brown or blackish. Insects with yellow coloration much
reduced 7.

4. Dorsal surface of frons without any yellow markings, or with only one
clear yellow spot situated in front of the median ocellus and filling up
the furrow. Superior anal appendages of male with extero-lateral tooth
at their middle poorly developed , 5.
Dorsal surface of frons with two large widely separated squarish yellow
spots on each sade of the furrow, which itself is unmarked. Superior anal
append8lges with a well-developed extero-lateral tooth at about the middle
of each " frontalis SELYS1).

5. Dorsal surface of frons with It large, unpaired median spot of yellow.
Basal yellow spots on the labrum well-marked, rather rounded 6.
Dorsal surface of frons metallic blue, unicolorous. Hasal yellow spots on
the labruinsmall, linear vittata cyanocephala HAGEN.

6.. Abdominal 'segments 4-6 with' clear yelJ.ow rings, occupying the basal
half of each segri1ent, these bands not sharply defined behind. Superior anal
appendages, viewed from side, with their upper margin very slightly convex.
Insect of large siz,e: abd. + app. 57, hw. 51-52 mm .

. vittata vittata BURM.

Abdominal segments 4-6 wi.th much narrower yellow rings, not extending
to the base of each segment, occupying froOm1/5-1/6 of the length of
these segments. Superior anal appendages, viewed from side, with their
upper margin slightly but -decidedly concave. Ins·ect of smaller size: abd.
+ app. 52-54, hw. 47-49 mm vittata sun dana, ssp.n.

7. Postclypeus uniform dark brown. Antehumeral band of yellow incomplete
above, occupying the lower half of mesepistemum. Wing-bases entirely
hyaline. Abdominal segment 7 with a yellow marking occupying one-third
of the dOl'Sum.Distal third 'of superior anal apps. not abruptly inwardly
bent. Insect of smaller ,size, abdomen incl. apps. at most 55 mm long .

australis HAGEN.

Postclypeus with pale yellow or whitJish lines. Aniehumeral band of yellow
almost compIete, extending at least beyond half the length of mesepister­
num. Extreme base of hind'wings marked with dark spots at least in costal
field. At most a narrow ring of yellow on abdominal segment 7. Distal
third of superior anal apps. abruptly inwardly bent. Insect of large size,
abdomen incl. apps. 56-59Yz mm long vittigera (RAMB.)~

1) References to other members of the group 'of E. frontalis SEL. are made in
{' the tabular description or unde. the heading of that species furtherQn in the text .

•
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TABULAR DESCRIPTION OF SPECIES.

Males.
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Fig. 2. E. elegans BRAUER, J Japan (Mus. BrusseIs).
Anal a,ppendages, right side and dorsal view.

1.

2.

Metepimerom with a sharply defined clear yellow band running parallel
to the second lateral suture and occupying about its posterior third. Labium
black, median lobe almost entirely yellow, lateral lobes each with a large
rounded or subtriangular yellow spot aside. Labrum with complete broad
yellow band at base. Dorsal surface of frons without yellow spots. Syn-
thorax' with very broad yellow bands. Insects of very large size 2.

Metepimerum without yellow markings. Labium reddish brown to black,
without yellow spots. Labrum brown or black, without yellow band at base
but sometimes with two widely separated spots of the said col~ur. Dorsal
surface of frons whether or not spotted with yellow. Yellow bands on
synthorax narrower, sometimes almost linear. Insects of largle or moderate
size 3.

Abdomen very robust, with basal abdominal segments much enlarged in
dorso-v.entral, less in lateral dimension, from base of segm. 3 narrowed,
this segment rather constricted in the middle, gradually widened laterally
towards its end. Abdomen from segm. 4 to the end of segm. 7 very consider­
ably widened (width of segm. 4at base 2.5, of segm. 7 at end 5.8mm),
from middle of segm. 6 to end of 9 flattened 'and rather hig·h, then segm. 8

only very slightly, 9-10 very considerably narrowed to the end. Segm. 6
with two mid-dorsal

squarish or somewhat
rounded, bright yel­
low spots, separated
from ,each other by
the longitudinal cari­
na; these spots not
extending onto the
sides of the segment.
Segm. 7 with a bright
yellow ring, occupy­
ing slightly less than
its basal half on the

dorsum, this band
with its posterior
transverse limit trilobed, the middle lobe triangularly projecting behind.
Segm. 8 black with narrow yellow transverse band at base widening along the

median line and pointed behind. Anal appendages small, the superiors com­
paratively thick and robust, each of them distinctly bent inward after the
middle, distal half tapering. Extero-lateral tubercle well-developed.



Fig. 3. E. elegans subsp.? (f Formosa (coIl.
MORTON). Anal a.p-pendages, right side and

dorsal view.
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Apex blunt, obliquely truncated interiorly, and, when viewed from above
very slightly notched by a longitudinal furrow dividing it into two portions,
the intero-ventral portion being rounded and closely beset with strong
black hairs, the somewhat larger extero--dorsal portion slightly angulated
and almost bare at tip. Inferior anal appendage as long as upper pair,
but sometimes either very slightly shorter or distinctly longer (fig. 2). -'
Hab.: Japan, China, Formosa elegans (BRAUER).
Abdomen less robust, with basal abdominal segments much enlarged in
dorso-ventral, less' in lateral dimension, from base of segm~ 3 narrowed,
this segment only very slightly constricted in the middle, hardly widening
laterally towards its end. Abdomen from segm. 4 to the middle of segm. 6
with parallel sides, almost cylindrical, from the middle of segm. 6 to the
end of 7 distinctly widened (width of segm. 4 at base 2.4, of segm. 7 at
end 4.4 mm). Terminal segments slightly and gradually narrowed, 7-9
higher and less flattened than in the preceding species. Segm. 6 entirely
black above and aside; on the ventral portion of the tergites two r,eddish
brown spots at base; 7 with a bright yellow ring occupying slightly less

than its basal half on dOl'Sum and

with its posterior transverse limit
straight, not proj ecting in the middle.
Segm. 8 black with very narrow
transverse yellow line at base scarcely
protruding behind. Anal appendages
small, the superiors' slender, more
flattened and less jnwardly curved
after their middle; distal half taper­
ing. Extero-Iateral tubercle well-de­

veloped. Apex, wherr.,seen from above,
obliquely truncated interiorly, scarce­
ly notched by a very short longitu­
dinal furrow; intero-ventral margin
rounded and beset with strong black

hairs, exterior margin straight with very small irregular tubercles, tips
acutely pointed. Inferior anal appendage slightly longer than upper pair
(fig. 3).

- Hab.: Formosa elegans, subspec. ?

Frons light to darkbro~n. Labrum with clear yelilow or pale yellow
markings. Vertical land dorsal 'surfaces of frons either marked with clear

yellow spots or {vittata cyanocephala) with a yellow point only on either
side on its anterior surface. Postclypeus with broad basal band of yellow,

- often interrupted in the mid dIe line. Antehumeral and Lateral thoracic bands

rather broad, clear yellow. Transverse yellow rings on dorsum of abdominal
segments Z-6 conspicuous, at least part of them complete, sometimes
almost occupying the bas~ half of the segments. Terminal segments 8'--10

•

,
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and anal appendages e1ther almost entirely ferruginous or reddish- to
dark brown with yellow markings at least on base ofsegm. 8 4.
Face black or very dark bro'Yn. J~abrum uniform dark brown or black
without yellow or whitish spots. Frons dark brown or black with bright
metallic reflex, but without any yellow markings. Postclypeus unmarked
or with only small pale aqueous-yellow spots or lines. Antehumeral band
either reduced and only oocupying the wntral portion of mesepisternum,
or complete; in both cases narrow and usually of a dull yellow colour.
Transverse marks on dorsum of ,abdominal segments 2-6 narrow, incom­
plete (paired), less intensivp.ly coloured, sometimes reduced to mere traces.
Te,rminal segments 8-10 ann anal appendages very dark brown or black,
unicolorous 8.

4. Frons with bright metallic gree>nor bluish green lustre, especially above;
upper margins of tubercles rather irregularly rounded in' front and to­
wards the sides. Dorsal surface either entirely unmarked, or with conspic­
uous subtriangular yellow spot situated just in front of the median ocellus
and fiUing up the deep furrow. Oblong lateral yellow spot on postclypeus
in front of the compound eye 'separated from the main fascia ~overing
the postclypeus. Sides of synthorax in fully adult specimens reddish- to

dark russet-brown, with bright metallic green lustre, this reflex deepened
along the lateral yellow fascia covering the stigma. Antehumeral band
lang, almost reaching antealar sinus. Superior anal appendages with extero­
lateral tooth at about their middle obsolete, or only poorly developed
(figs. 6--8) ; , ; 6.
Frons with bright metallic bluish green lustre, especially above; tipper
margins of tubercles more markedly pronounced, their dorsal surf,aces rather
more flattened, slightly fI'amed, each with .a -~arge squari'sh Y'ellow spot
in the centre; these spots widely separated frb1l,l each other. No yellow
spot filling up the furrow. Oblong lateral y,ellow ispoton postclypeus in
front of the compound eye wider and confluent, or nearly so, with the

main fasoi,a ,to form a very broad 'arched band almost filling up the
whole postclypeus; this band not undulated: basal depressions on either
side of the median line not brown. Remaining yellow spots on face much
as in vittata. Antehumeral band slightly curved, not narrowed in the
middle, shorter than in vittata, ceasing at about 1.5 rom before antealar
rid~e. Lateral yellow band covering the stigma broad. Superior anal
appendages ferruginous with. their upper margins distinctly concave when
viewed in profile, slightly turned upwards towards the apex, each with
a well-developed extero-J.ateral tooth at about the middle 5.

5. Ground-colour of synthoraxchestnut-brown with sIight metallic reflex on
the dorsum and on each side .along the lateral yellow fasma only, the inter­
vening .spaces thus being without metallic lustre. Wings long, basal portion
of the hinder pair from the ar;al angle to a level of about end of anal
loop considerably widened, aft~r this widen;ng both hind wings re~aining
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Fig •. 4. E. frontalis SELYS, J "M,alaisie?"
(Mus. Brus,sels), Type. Anal aippendages,

right side and dorsal view.

their .usual width more abruptly than in the ather species. Three raws of
cells between the lawer baundary-n-e.rve af anallaap (A2) ,and the posteriar
barder af hind wing. Anal laap cantaining 9-10 ~ells with distinct central
cell. A m~nute brawn paint in c at ,extrerri'eba,.seafhind wings. Nodal index

6.14115.79(482). Abdamen lang, as in vittata vittata but up till the end af9.10. 10 3
segm. 7 less .cylindrical, mare rJl.pidly enlarged, segm. 7 distinctly widened
tawards its apex and fram the baseaf 8 again much narrawed. Darsa-ventral
enlargement af last thr,ee abdaminal 'segments miare pranaunced than in
vittata Jl.nd its races. Graund-calaur af boasal abdaminal segments reddish

brawn, fram segm. 3 to' {) gmdually
changing intO' almost deep black,
7-10 and anal appendages lighter.
Camplete braad citran-yellaw ring
an segm. 2, as in vittata, 1-1.5
mm wide an mid-·darffilm, mare
than 2 mm across the auricles.

Very braad tJmnsverse arange yel­
law band an segm. 3 sharply de­
f.ined and accupying 2/5 af the
segment at darsum, very braadly
jaining a latero-ventral fascia run­
ning ta the antera-basal margin of
the segment .where it is braadly
cannected with the lawer pasteriar

border af the preceding segment (these markings thus langer than in vittata
vittata). Similar rather ,sharply limited yellaw rings an segm. 4---6 accupy­
ing the basal half af each segment. 7 brownish an darsum, its basal half
ferruginaus, this calaur hooly defined; remaining segments ferruginaus,
abave unsbarply limited yellawish. Appendages likewise, untn{trked, slightly
darker. Sup erial' anes camparatively thick and rabust. Inferiar appendage
slightly langer than upper pair (fig. 4). Length: abd. + app. 54, hw. 48:

16.5, pt. >/ mm. - Hab.: "Malaisie ?" (passibly India). frontalis SEI,YS.
(Immature male). Graund-calaur af syntharax slightly darker with metalliC'
green reflex ,especially vivid an darsum and an each side along the lateral
yellaw fascia, the intervening spaces anly having a faint metallic hue.
W'ings very shart, basal portian afhinder pair mare evenly widened and
nO' rather abrupt transitian between this and the apical part af the wing.
Only twO' raws af cells between A2 and the posteriar border af hind wing.
Anal laap narrawer, cansisting af anly very few, 6--7 cells withaut central
cell in left hind wing. A minute brawn paint in c and sc at extreme base

fh'd' Ndl'd 6.14'114.6(40) P . b Aba . m wmgs. 0' III m ex 8.12. 10 8 38' terastlgma· rown, domen
deformedtby pressure, wij.h its light markings almast similar ta the pre-

•
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Fig. 5. E. cf. frontalis SELYS, is Kha­
sia Hills, Assam (Mus. Brussels).
Anal appendages, right side and

dorsal view.

6.

ceding 'species. Ground-colour of segm. 1-6 deep black, of 7 brown, spotted
and banded as ·in frontalis, of 8-10 cloudy, somewhat patchy ferruginous,
and on dorsum of 8 a subtriangular yellowish streak ,at base. Appendages
yellow, the superiors finely tipped with brown, more -slenderly built and
slightly more bent inwards after their middle. Inferior appendage distinctly

longer than upper pair (fig. 5). Length: abd. + app. 53.5, hw. 54:15, pt. >33
mm. - Hab.: A'ssam (Khasia Hills) cf. frontalis SELYS.

Mouth-parts and face reddish- or
dark brown with two large basal
yellow -spots on the labrum; with a
rounded spot at base of mandibles;
with a sinuous transverse band on

postclypeus (sometimes broken into
four pieces), and besides, with ~
lateral oblong yellow spot on post·
clypeus, close before the eyes. Con­
spicuous rather rounded dear yellow
spots on either side on the vertical
portion of frons and a large un­
paired median spot of the same
colour on the dorsal surface of frons;
this mark rounded aside, slightly pointed in front 7.

Mouth-parts and face reddish- or dark brown with two 'small linear basal
yellowish spots on the labrum; with a narrow ,sinuous transverse band on
postclypeus, slightly interrupted in t,he middle line and broadly sinuous

on either side of it (caused by two brown;>basal impressions), and with a
lateral oblong spot on postclypeus befor~' .~he eyes. A almost obsoIete
yellow point only on each side on the vertical portion of frons. Dorsal
surface of same metallic blue without any light marking.s. Ground-colour
of synthorax very dark reddish brown, - this colour almost everywhere
suffused with brilliant blue metallic lustre. Antehumeral band narrow,
almost straight, not interrupted in the midd~e, gr-adually tapering to a
point ·abov-e.Lateral yellow hand covering the stigma narrow, cons!iderably
narrowed below ·and rather pointed. Abdomen shaped as in the typical
race, but decidedily shorter. Ground",colour of abdominal segments black.

Complete narrow citron-yello~ ring on segm. 2, width of this band at most
1 mm mid-dors'ally, at most 2 mm across the ,auricles. Narrow transverse
citron-yellow ring on segm. 3, sharply defined ,and occupying % of the
segment aside, distinctly and triangularly constricted by the dorsal carina;
proximal half of latero-ventral margin of same segment narrowly bordered
with pale yellow. Yellow rings on segm. 4-5 in front of transverse carina
very narrow, not extending to the base of each segment, !slightly diffuse
in front, occupying about 1/6 on segm. 4, 1/4-1/5 on segm. 5. These spots,
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diffusely interrupted in the middl€ line by the dorsal cmina. Segm. 6--7
with complete basal orange yellow rings, occupying about Vs or slightly
more of these segments respectively.
Segm. 8 with a sharply defined transverse band at base, widest in the
middle and not overlapping the sides. Segm. 9 very dark brown, unmarked,

passing on the sides into dark ferru­
, ginous. Segm. 10 reddish brown on dor­

sum, on the sides at base partially
suffused with yellow and on mid-dorsum
again f.ading to brownish. Anal
appendages reddish brown. Inferior
appendage rather longer than the
superiors (only one specimen examined).
Shape of superior appendag'es almost
alike those in the typical race (fig. 6).
Insect of large size. Length: abd. +
,app. 55, hw. 53 : 16, pt. 3.4 mm. ­

Fig. 6. E. vittata cyanocelJhala HAGEN,
rJ Ceylon (colI. LAIDLAW).Anal append~ Hab.: Ceylon .

ages, right side and dorsal view. vittata cyanocephala HAGEN.

7. Postclypeus with a compIete straight or sinuous transver,se light yellow
band: on either side of the median line this band sometimes encloses two

brown points filling up the depressions. Light markings on anterior part of
head bright citron-yellow. Gr.ound-colour of synthorax reddish- to dark
brown with bright bluish green metallic reflex. Antehumeral band str,aight
or slightly curved, not narrowed in the middle, at l,east 1 mm broad above.
Lateral yellow hand cavering the stigma broad, rather rounded below.
Abdomen long (i.e: segm. 7 about two times as long as broad), up till the
end of segm. 7 very gradually enlarged, fram the baSe of segm. 8 81gain
very evenly narrowed. Ground-colour of basal abdominal segments dark
brown to reddish brown, as far ,as segm. 6 inclusive gradually passing into
bright ferruginaus; segm. 7-10 and appendages bright ochreous, without
dark markings (sometimes terminal segments slightly darkened aside).
Complete broad citron-yellow ring on segm. 2; width of this band on mid­
dorsum 1-1.5 mm, mor,e than 2 mm across the auricles. Broad transverse
orange yellow ring on segm. 3, rather sharply defined and occupying Vs of
the segment at dorsum, not interrupted by the median line, joining a longi­
tudinal fascia of the same colour running along latero-ventral margin to the
lower ant-ero-basal margin of the preceding segment, where it is narrowest.
Similar but much broader yellow rings on segm. 4-6, occupying the basal
half of eaO'hsegment, these bands not sharply pronounoed behind, passing
into the ferruginous ground-colour (sometimes the extreme base of segm. 4
diffusely brownish black). Superior anal appendages, viewed from side,
with their upper margin very slightly convex and bent downwards towards•

•



M. A. LIEFTINCK: Revision of genus Epophthalmia. 37

Fig. 7. E. 'Vittata 'Vittata BURMEISTER, 0
Poona, W. India (colI. LAIDLAW). Anal
appendages, ri'ght side and dQrsal view.

the apex, distal half of the ·appendages thus appearing as lengthening
of the proximal part, comparatively more robust than in vittata sunda,na.
Inferior appendage as long as or slightly longer than upper pair (fig. 7).
Insect of Iarge si"e. Length: abd. + app. 57, hw. 51-52 : 16, pt. 3.6-4

. mm. - Hab. P:eninsular India (excl. Ceylon), Thibet, Bengail .
vittata vittata BURM.

Postclypeus with two oblong pale
yellow spots on each side at base;
middle piece of same brown with two
extremely fine arched lines in front
of it, pale yellow ,in colour. Arrange­
ment and number of light markings
on anterior part of head the same as
in the typical race, but more reduced,
those on the face pale yellow.
Ground-colour of synthorax very
dark reddish brown with rather dark

green metallic reflex. Antehumeral
band evenly curved, slightly con­
stricted in the middle, rather round­
ed and at most 0.6 mm broad above. Lateral y'ellow band covering the
stigma narrow, consider,ably narrowed below and rather pointed. Ground­
colour of abdominal segments velvety black, from segm. 9 gradually fading
to dark brown; segm, 10 and appendages very dark reddish brown.
Abdomen comparatively shorter (e.g. segm. 7 less than two times longer than
broad), shaped ,as in the typical race. Complete, narrow, citron-yellow

ring on segm. 2, width of this band on mid-,cJ.p:sum at most 1 m'm, across
the auricles at most 2 mm. Narrow transverse hitron-yellow ring on segm.
3 sharply defined and occupying % of the segment laside, distinctly and
triangularly constricted by the dorsal earina or narrowly separated into
two semicircular spots; proximal half of latero-ventral margin of same
segment narrowly bordered with pale yellow. Yellow rings on !segm. 4-6
in front of transverse carina very narrow, not extending to the base of
each segment, slightly diffuse in front, occupying less than 1/5 of segm. 4,
almost 1/6 of 'segm. 5--6. These spots diffusely interrupted in the median
line by the dorsal carina. Segm. 7 with a complete basal orange yellow
ring, oecupying slightly less than lis of the segment, protruding a little
behind; this ring often diffusely darkened towm'ds the extreme base of
the segment. Segm. 8 with a sharply defined narrow tr<ansverse dorsal line
at base not extending onto the sides, and often divided into two pieces
by the longitudinal carina forming two somewhat diamond-shaped yellow
spots. Segm. 9 very dark brown, unmarked. Segm. 10 ,and appendages
reddish brown, slightly dark,ened above and at bape. Superior anal append­

ages, viewed from side, with their upper ~argins slightly but distinctly



Fig. 8. E. v-ittata sundana LIEFTINCK, <3

Buitenzorg, Java (Mus. Buitenzorg), Type.
Anal appendages, right side and dors-al

view.
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concaVle,this margin very little bent upwards towards the apex, thus distal
half of the lappendages evenly and slightly curved, rather slender and more
pointed than in the typical race. Inferior anal appendage a trace shorter
than upper pair (fig. 8). Insect of smaHer size. Length: abd. +app. 52-54,
hw. 47-49 : 16, pt. 3.4-3.5 mm. - Hab.: Java ... vittata sundana ssp.n.
Mouth-parts and face l1eddish- to dark brown without .any trace of pale
y,ellow lines or spots. Dorsal 8urface of froIl/s black with brilliant metallic
blue or violet reflex, below gradually fading to dark reddish brown.

Thorax jet-blil1ck with very bril­
liant metallic green or blue shine,
marked with light as follows: - A
short incomplete straight cuneiform
antehumeral band, pale orangish in
colour and running obliqueiy over
the mesepisternumextJending up­
wards for hil1lfof its height, taper­
ing to a point; below this stripe
covers the il1ntero-dorsal half of the

mesinfraepisternum, which on its
postero-ventral part is reddish
brown in colour. Sides with a com­

plete straight, narrow, pale orang­
i-sh stripe covering the stigma
(width at most 1 mm) running
,along first l'ateral suture, below

almost touching coxae of second pair of legs, .above slightly narrowed,

not r-eaching ·dorsal margin of metepisternum. Dorsal ,surface of thorax,
especially on mesepisternum, covered with long, soft, silvery-.or golden-yellow
hair. Venter reddish brown, rather buff ;cox<ae reddish brown. Legs bllack,
basal %-% of exterior sides of fore and middle femora, basal lh-V2
of hilnd femora reddish brown. Wings hyaline without brownish spots at
extreme base of posterior pair. Pterostigma dark brown, almost black.

Nodal index varying between :~ and ~:. Abdomen short .and of rather
compact building, with comparatively short Slegments, from middle of
segm. 3 to the end of 8 gra,dually enlaTged and slightly depress'ed, th~'n
distinctly narrowed towards the end with posterior mangm of segm. 10

much narrower than the sa'me margin of oogm. 8. Dorso-ventral enlargement
of terminal four segments less marked than in vittigera. Dorsal surface
jet-black, sparsely decorated with dull yellow. Segm. 1 black. Segm. 2
with a very narrow transvlerse line on ·dorsum ,at base, this line slightly

widened and rounded behind, not overlapping the sides; these with a thick,
comma-shaped dull yellow band running obliquely from the auricles to
the base of second sMrnite, which is reddish brown in colour. Dorsum•

•
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of segm. 3-4 with small, pail-ed, strongly diamond-shapedomngish spots
in front of the transverse carina, occupying about lfs of their length.
Latemlly, after a slight constriction, these spots are confluent with the
dull orangish colour on the ventl'al portion, covering the anterior % or
half of these segments, respectively. Segm. 5-6 with only barely visible
orangish lines on dorsum, similarly plaoed 'as those on the preceding
segments, that on oogm. 6 usually absent. Segm. 7 with a very broad dull
orangish ring roundabout the segment, occupying its basal third; its posterior
m'argin str,aight but on mid-dorsum this marking bears a squarish protu­
berance behind. Dorsum of segm. 8-10 and ,superior anal appendages
unicoJorous, velvet-black. There
are, besides, extremely narrow

yellowish lines behind the arti- ~ ~ ~ ( ~ \ ~
culations of abdominal segments ,~ .
3-5. Anal appendages, when
viewed from above, roughly sub­
triangular in general outline.
Superior ones thick, slightly bent
inwards ,after their middle but

apices widely distant, never
meeting one another, with ,a well-
developed extero-l,ateral tubercle . V" . ~..J'.
1· htl b h' d th 'd-Jl f Fl,g. 9. E. austt'aZw HAGEN, 6 Luubotto,S!g Y e In e ill! u e 0 Celebes (Mus. Leiden), Type. Anal appen-

each; when seen in profile they dages, right side and dorsa~ view.
appear almost straight, thick at base, gradually narrowed to the end with
perfectly rounded apices. Inferior appendage strongly curved, always longer

than superior pair, dark reddish brown in colour (fl~..9). Insect of moderate

size. Length: abd. + app. 53-55, hw. 49-52 : 14~14.5;pt. ~:~:~.8 mm.
Hab.: Celebes ,and "Moluques" australis HAGEN.

Mouth-parts and face reddish- to very dark brown, unmarked excepted
postclypeus which is always decorated with pale aquaish-yellow lines as
follo,,"8:- A mere point on its lateral lobes, ,at inferior arrtero-lateral
margin, close before margin of the compound eye (present in most of Java
and Borneo males but very often ,absent ,altogether); a narrow transverse
stripe at base, at least interrupted in the middle (J av,a, Borneo), sometimes
broken up into four pieces (Timor, Borneo, Palawan):- the J.ateral spots
largest, slightly oblique, abruptly leav~ng off befor,e reaching margin of com­

pound eye, the median on~s on each side of the middle line arcuate, comma­
shaped or linear, edging or filling up the ,depressions (in the two males from
Palawan the four spots much reduced, the median ones vestigial).
Dorsal surf,ace of frons black with brilliant green or bluish green r.eflex,
below gnldually fading to dark brOWn. Thorax very dark reddish brown
to ,almost black with brilliant but less intensive metallic shine, marked
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Fig. 10. --< E. vittigera RAMBuR, J Sintang, Bor­
neo (colI. RIS). Anal appendages, right side and

dorsal view (After RIS).

with yellow as foHows: - A narrow (0.7-0.3 mill), almost complete, sllightly
curved antehumeral .stripe situated as in australis, but ,always extending
upwards markedly beyond half the length 'of mesepisternum, in typical
specimens of equal width ,and ooasing at 1.3 mm before antea.I,ar sinus,
rounded above - in specimens of eastern habitat reduced ,and gradually
narrowed above, almost linear and ceasing at about 2 mm before antealar
sinus. Sides with a complete straight yellow or orangish stripe covering the
stigma (1.2-0.6 mm) situated as in australis, ,almost reaching dorsal
margin of mesepisternum. Dorsal surface of thorax covered with grayish- or
dark brown hair. Metepimerum only moderately metaHic, even in very
old specimens, the dark brown ground-colour generally visible. Thorax
and Legs otherwise very similar to australis; in specimens of eastern
distribution the coxae and legs are almost entirely black. Wings hy,aline or
with irregular clouds of yellow. Extreme base of posterior pair always
conspicuously spotted with dark rusty brown; these spots at least preSent in
costal field filling up the space between base and first antenodal cross-vein,
very often also present, though vestigial, in subcostal ,and medi,an spaces,
sometimes reduced and only visible in costal field. Pterostigma dark brown

or black. Nodal i,ndex varying between ~~and ~~Abdomen lengthy andslen­
del' with comparatively longer segments, from middle of segm. 3 to the end
of 5 parallel-sided, almost cylindrical, not depressed, from base of 6 to end
of abdomen gr,adually widened with posterior margins of segm. 8 and 10
of almost equal width. Last four abdominal segments more markedly and
more abruptly enlarged in dorso-ventral dimension. Dorsal surface either
dark brown with a reddish shade (MaIacca, Sumatra, Java), or jet-black
(Borneo, Palawan, Timor), segm. 2-7 or 2--5 narrowly decorated with

more or less sharply definoo
spots of ,a dun ,Yellowor orange
colour. Segm. {'blackish, 2 with
a rather broad transverse sub­

basal ring in front of the trans­
verse carina; this band straight
on dorsum, la'rgely extending
onto the sides, just touching the
auricles, then running obliquely
downwards to meet base of

second sternite, which is brown.
On dorsum this hand does not

reach the base of its segment,
being 1-1.5 mm distant from it
and about 1 mm wide. Dorsum

of 3-5 or 3-4 (Pal,awan) with
small paired diamond-shaped orangish spots in front of the transverse

carina, these progressively smaller from before backwards, their respective•

•
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width being .about 1-1.2, 0.8, 0.3-0.5 mm (Malacca to Timor), 0.8, 0.4,
0.2 (Borneo), 0.5, 0.3, .absent (Palawan). In specimens from Sumatro and
Java the spots are confluent with the very ,dark orangB brown colour
underneath,as in australis, in the other males these segments remain black.
Segm. 6 with traces of orangish lines usually absent though still visible in
males from Malacoa, Sumatra ,and Jav,a. Segm. 7 in front of the transverse
carina, either marked with a narrow ring, whether or not interrupted in
the middle line (Malacca, Sumatra, .J.ava),'Or entirely black (T,imor, Borneo,
P,alawan). Dorsum of 8-10 and anal appendages unicolorous, dark reddish
brown to velvet-black. Ex­

tremely narrow yellowish
lines at articulations of

basal segments usually ab·
sent. Anal appendages,
viewed from ,above, roughly
squarish in general outline.
Superior ones very thick
and robust, at Erst paral­
lel~sided, their distal one­
third v,ery abruptly and
strongly bent inwards with
a wen-developed extero-

. Fig. 11. E. vittigem RAM BUR, ~ Tay Tay, Pala-
lateral tubercle; apIces wan (colI. MORTON). Anal appendages, right s,ide
strongly inclined to one and dorsal view.
another and nearly meeting. When seen in prof'ile they appear almost
straight, very thick at base, then parallel-sided and lastly, after having
given off their tooth, rapidly tapering with apic,es nearly pointed. Inferior
appendage slightly curved, of equal length, ,datk\~reddish brovvn or black
(figs. 10-11). Insect of large size. Length: abd. + app. 56-59%, hw.

50-53 : 15-16, pt. ;~;~~ mm. - Hab.: ,? Burma, ? Assam, ? Tonkin,
Mal.acca, Sumatra, Java, Borneo, Palawan, Timor vittigera (RAl\1B).

Females 1).

1. Metepimerum with a sharply defined dear yellow band running par,allel
to the second lateral suture and occupying its posterior third to fourth.
Labium black with its median lobe and a large rounded or subtriangular
spot on -each side on the lateral lobes bright yellow. Labrum with complete
broad yellow band at base. Dorsal surface of frons without yellow spots.
Clypeus with a n-shaped basal yellow fascia. Synthorax with very broad

1) The females ,are very insufficiently known. Only four species (including one
subspecies) could be arranged in' a key. Apart from this, the female of E. vittata
cyanocephala has been very briefly C1hlaracterizedby LAIDLAW (1924), but I armunable
to separa'te it from typical vittata from the ,description only.
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Fig. 12. E. elegans BRAUER,
ljl Sh'ang'hai (Mus. Ham­
burg) . Terminal segments
of abdomen, ventral view.

yellow bands. Wings hyaline with pale basal yellow spot in 'costal and
subcostal spaces extending to about firstantenodal cross-vein and with

their apical' ;is-lit portion also of a pale yellow colour. Nodal index low,

varying between ~~- :~. Basal portion of hind wing compariatively narrow.
Abdomen stout,subcylindrical, terminal segments much flattened in dorso­

ventml dimension. Black, segm. 2-3 with broad
orange rings -similar to those in the male, 4-7 with
very l,arge squarish dorsal marks in front of the
transverse carina, partly occupying the sides, touch­
ing the posterior margin -of preceding segment or
slightly diffuse in front, the marking on segm. 7
very broad at base, encircling the whole segment,
narrowed behind and occupying almost % of the
length of it. Latero-ventr'al margin of 8-9 and a
narrow basal 'stripe on dorsum of 8 orangish. Vulvar
lamina short and small, about one fourth ,as long
,as ninth tergite, not projecting downwards, some­
what trapezoidal in gener,al outline, divided into two
-subtr:iangular portions by a shallow incision (fig. 12).

Length: abd. 57-62, hw. 52lh-54 : 14-14lh,

t 3.2-<4p. mm. Insect of very large size .

elegans (BRAUER).
Metepimerum without yellow markings. Labium reddish- to dark brown
without yellow spots. Labrum light or dark brown without complete yellow
fascia at base, sometimes spotted with pale yellow. Clypeus with incomplete
narrow yellow lines at base or unmarked. Darsal,surface of frons whether

or not spotted wirth yellow. Yellow bands on synthorax nahqwer, sometimes
almost linear. Vulvar lamina conspicuous, slightly or not projecting, always
divided into two leaf-like lobes. Insects of large or moderate size 2.
Mouth-parts and face reddish t.o dark brown with ,at least traces of two
subtriangular basal yellowish spots on the labrum; with a narrow sinuous
transverse band on postclypeus ,sometimes reduced and broken into four

pieces, or almost entirely absent; lastly, with an oblong bright spot at
margin of lateral lobes, before the eyes. Conspicuous rather rounded clear

yellow spots on each side on the vertical portion of frons and an unpaired
median spot of the same colour, filling up the furrow, on dorsal surface of

same. This spot usually rounded aside and slightly pointed in front (vittata
vittata), though sometimes vestigial or even ahsent altogether (vittata
sundana). Wings hyaline with small yellow or brown spots at extreme

base and with apices sometimes yellowish enfumed. Yellow markings on
abdomen similar to the male but less sharply defined, 3.,.I

2.

•

•
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/

Mouth-parts land f'ace reddish- to dark brown, unmarked excepted post­
clypeus whi,ch is ,always decorated with pale aquaish-yellow lines as in
male. Frons unmarked, its dorg,al .surfa,ce with green
or bluish green metallic reflex less intensJive than in
the male, below fading to reddish- or dark brown.
Light markings on thorax and ,abdomen very similar
to the male but in most cases rather broader and
less sharply defined. Metalliicshine on thorax less
brimant, the dark ground-colO'l1r genemlly being
predominant. Wings either hy~line or the whole
'surfa,ce with a ,dirty ochreous tint (In specimens with
hyaline wings the tips of the front wings are always
clouded with pale y.ellow). Front wings whether or
not spotted with brown ,at extreme base, the spots
extending outwards ,as far las first or second ante­
nodal nervure, rather diffuse. Hind wings with a
very oonspicuous dark ochreous to almost bIack
.marking at base filling up the entire space between

costa and R + M, extendring .outwards as far as the F' 13 E 'tt'Ig•.. Vt tgera
third Cross vein, this colour being less intensive in RAM BUR, ~ Java or.
median and cubital spaces. Nodal index varying (~us. Leiden). Ter­mmal segments of ab-
between 50 _ 58 Abdominal segments 3-6 with domen, ventral view.41 49'
narroW, paired, transverse yel~ow spots in front of the transverse carina,
these spots progressively 'smaller from before backwards, those .on segm. 6

very small. Segm. 7 with simi1arly
placed triangular yellow mark on dor­
sum which. is pointed in front and
connected wIth. the posterior margin of
preceding !Segment, its lateral trans­
v,erse offshoot being also pointed.
Remaining segments unmlarked ex­
cepted sternites, which are br.own. In
specimens with heavily tinted wings
(probably all very adult females) the
light markings on thorax and abdo­

men ,are much darkened and badly
def'ined. Vulvar lamina not or only
slig,htly projecting, e~ch of the lobes

circuIar or ovate with completely
rounded tips (fig!S. 13-14). Length:
abd. 57-60, hw. 53-55 : 141;2, pt.

>3 3,2 I t fl'3 -3.l mm. nsec 0 arge SIze
vittigera (RAMB).

Fig. 14. E. 1Jittigera, RAMBUR, ~ Sintang,
Borneo (colI. RIS). Te,rminal segments of

abdomen, left side and ventral view
(After RIS).

,
4
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3. Head as in the male, dark colours much paler. Yellow ring in front of
transverse carina on third abdominal segment continuous along latero-:
ventral margin of the tel'gite, meeting posterior borMr of preceding
segment where it is narrowed to almost pointed, occupying ]It -1f3 of
the segment, not ~ndented in front by the median line. Light rings on
segm. 4-6 in front of transverse carina f,wirly 1arge, sharply defined

posteriorly, their anterior portions indistinct, largely
replaced by the brown ground-colour and occupying lf3­
1/4 of the segments. Basal 1Ja_2 /5 of segm. 7 in front of
tl1ansverse carina with {l, dull ochreous ring, pointed and
extending sEghtly beyond carina behind. Segm. 8 with
two small dorsal spots of the same colour on each side

at base. Remaining segments dark russet, 'IlIlInarked.
Vulvar lamina slightly projecting downwards, divided
into two oblong somewhat obliquely pLaced leaf-like lobes,
each about half as long as ninth tergite, obtusely pointed
(fig. 15).

Wings hyaline, apices of front pair .somet!imes evenly
,clouded with pale yellow. Extreme base 'Of :hind wings
with a small orangish or brown spot between costa <and
R + M only, extending outWlards .as far as first antenodal

Fig. 15. E, vittata cross vein, sometimes median and cubital spaces also
vittata BURMEISTER,yellowish, in one adult specimen (Bengal) the extreme
~ Bengal (Mus Brus- b f II f . b' ;J'ff 1 h bsels). Allotype: Ter- ases 0 a our wmgs emg '\..11 use y oc reoll's rown.
minal segments of ah- N d' I' ,d . b 43 43 ( I h'domen, ventral view. 0 a In ex varymg et.ween 38 - 40 on y t 1ee exam-
Segm. 9-,10 strongly pIes examined). Length: !lIbd. 57-58, hw. 50-51 : 14­
bent downwards; ap-

pendages broken 14 5 t 3.5 ·tt t ·tt t B. , , p , 3.4 mm VI, a a VI, a a URM.

Head much as in the male but yellow spots more reduced: ground-colour
almost uniform dark reddish brown. Light spots at base of labrum vestigial,
pal~ yellowish. Postclypeus with four oblong yellow spots, tw.o on each
side, the upper pair situated ,on either side between the basal impression
and the eye-margin, the lower pair at postero-lateral margin, almost
touc.hing margin of eye; hence no spur of yelLow spots on middle portion
of clypeus. Vertex and frons bright metallic green above, ,the latter with
a well-.defined subtriangular spot ,of yellow on each side on its vertical
surface, before 'eye-margin, b~t, dorsally, there is only a faint indication
of a light medi'an spot fiLling up the furrow. Eyes brilliant emerald-green
during life, golden-brown after ,death. Coloration of th.oraxand abdomen
strikingly similar to that of the male: dark velvet-brown to almost black
with metallic green shine .on thorax. Legs entirely black, except trochanters
which are brown. Abdomen slender, again very similar in shape and size
to the male, with its basal segments slightly mDre swollen, thus giving it

a more distinct spindle-shap~d appearance. Light markings all narrower

•
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. ,~I .

than in the typiool race though a trace enLarged when compared with the
male, clear citron-yellow on segm. 2-4, thence gradually a little darker,
bright ferruginous. Yellow ring around thirdabdDminal segment in front· of
transverse carina much as in vittatavittata, though narrower and distinctly

indented to almost separated in front by the
'longitudinal carina. Well defined rin~s roundabout
segm. 4-6 rather narrow, ex.actly similar to those
in the male, 'sharply limited posteriorly and below
just touching hind margin of preceding segment.
Remaining segments as in the typical race. Vulvar
lamina slightly projeoting, divided into two oblong
obliquely placed leaf-like lobes, their distal portion
being narrower than in vittata vittata 'and decided­
ly pointed (fig. 16). Wings entirely hy,aline except
extreme base Df posterior pair which are pale
yellowish. A sharply pronounced reddish brown to
black spot between costa and R + M, in c ex­
tending outw,ards as far as first antenodal C1'OSS

vein or a spur bE:yond, in sc to nearly half-way
fir,st and second cross-vein. Nodal index varying

between 47 - 49 (oonlytwo specimens examined) Fig. 16. E. vittata s'U1t-41 42 .. dana LIEFTINCK,Cj' Java
pterostigma jet-black. Membranula pure white (Mus. Leiden). Terminal..... ' segments of wbdomen,
wIth Its dIstal portIOn fadIng to dark gI1ay along ventral view.

outer margin. Lengt.h: abd. 50-56, hw, 49-50 : 13.5-14, pt. >/ mm .
vittata su.ndana ssp.n .

Epophthalmia elegans BRAUER 1865 (textfigk 2,12).

1865 ~ Brauer, Vierter Ber.Novara Neur., Abh.zootbot.Ges.Wien, 14, p; 9<l5
(Mac1'omia), - Hab.: Ohina, Shanghai.

1866 d''i' Brauer, Novara-Exp. Zoo!. I NeurQpt., pp. 76-78, 'rab. II fig. 4, 4a-c
(Mac·romia). - Hab.: idem (same specimens).

1867 HAGEN,Not.b.Stud.BRAUER'S Novara-Neur., Verh.zool.bot.Ges.Wien, '17, p. 60.
- Hab.: China {remar.ks).

1868 BRAUER,Verzeic'hniss Neuropt., II, I<dem, 18, p. 742 (Macro'/1tia). - Same
specimen.

1871 d''i' Selys, Synopsis Cordulines, pp. 91-93 sep. - Hab.: Japan and Ohina.
1883 SELYS,Odon. Japon, Ann.Soc.ent.Belg., 27, p. 1:10. - Ha'b.: Japan; Shanghai.
1890 CABOT,Immatur.e State Odon., Memi.Mus.CotnlP.Zoo!., 17, 1, pp.. 9.,11, PI. 1,

fig. 1, la-d (Epophthalmia sp.7). - Hab.: China, Canton (larva).
1904 NEEDHAM,New Dragon~fly Nymphs. U.·S.Nat.Mus., Proc.U.S.Nat.Mius., 27,

p. 6'98 (Azuma gen.nov.). - Hab.: Japan (larva).
1904 BUTLER,'Dhe Labium of the Odonata, Trans.Amer.Ent.Soc., 30, p. 125, PI.

VI fig. lJb-c (Azuma). - Hab. ign: (larval labium).
19{)6 d''i' MARTIN,Cat.eoll.SELYS, Col"dulines, pp. 63~64. - Haih'.: Tonkin, China. (

Japan (Tonkinese record not mentioned in Mission Pavie 19014!).
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1909 WILLIAMSON,N<>rth Amer. Drag. Macromia, Pr<lC.U.S.Nat.Mus., 37, p. 37{),
fig. 1 (Azuma; wing-photograph). - Hab.: Japan, Myiazaki.

1914 MARTIN,Gen.lns., 155, Odon.Lib.Cordulinae, ,po25, pI. I fig. 9 (wings) , pI. 2
fig. 16 (insect) (Azullw). - Hab.: Australie (errore!), Japan, China,
Tonkin.

1916 <3 RIS, SAUTER'SFormosa Amm., Suppl. Entom., 5, P. 71 (Azuma). - Hab.:
Japan, Kobe, Harima.

19'17 TILLYARD,Biology of Dra.gonflies, Cambr., pp. 83-8'5, fig. 32 M (Azuma;
larval labium).

1922 OGUMA,Japanese Dragonfly-fauna LiheHulidae, Deutsch.ent.Zeitsohr., Heft
I, p. 112 (Azuma). - Halb.: Japan, Honshiu, Kiushiu.

1925 SJOSTEDT,Odon. China, Al'kiv f. Zoo!., 17, p. 2 sep. - Hat.: China, Kkmglsu.

Material studied: - 1 <3 ad., la,beled: Japon (SELYS), M. elegans Br.
(SELYS), Epophthalmia degans Br., Rev. R. Martin 1906 (MARTIN) in Mus.
Brussels-; 1 <j> juv., labeled: par Mus. Civ. 1891 (SELYS),Epophthalmia elegans
Hagen <j> Japon (SELYS), E. elegans Br., Rev. R. Marlin 1906 (MARTIN) in
Mus. Brussels; 1 <j> juv., Shanghai 1907, leg. W. SCHWINGHAMMER;1 <j> ad.,
China, Provo Fa-Kien, G. SIEMSSENleg., vend. 1.X.1912; both in Mus. Hamburg;
1 <j> semiad., Fo.rmasa, Polisha, VII. 1908, Jeg. H. SAUTER,in Mus. Leiden.

Original descriptian (1865):-
"Macromia Ramb. elegans: nigra, flava-maculata; frante aenea, bitu­

berculata, lateribus £lavis, clypeaflava, infra fascia transversa nigra; labro

palpisque £lavis, late nigro mrurginatis; accipitJe nigro, venice viridi-aeneo;
bifida. Tharace viridi-aenea, striis duabus humeralibus fasciisque lateralibus
obliquis Havis; abdomine nigra, £lava fasciatoet maculato; aHs fusco-hyalinis,
apice abscuriaribus, pterostigmate parvo, nigra; venis nignis, costa Hava-lineata;
area discaidali biseriatim retioulata. Appendicibus analibus superiaribus maris
nigris, parum curvatis, basi latis, apice sub ita angustatis, margine extern a

angulata, interna integro, vix tuberculato, cancava. Appendice inferiari superia­
ribus aequa1i, triangulaTi, apice bifida.Appendicibus analibus feminae rectis,
brevissimis, segmenta ultima maris supra tuberculato. Nervis antecubitalibus
15-16, pastcubital. 8-9.

Lang.carp. <375, <j> 81 mm.
" alae sup. 51, 54"
" abdam. 52, 58"
, pterastigm. 3%, 3%"

Pat-ria: China, Shanghai. Von HAGENals Epophthalmia elegans frliher
versendet, dach meines Wissens' nicht beschrieben".

In the No.vara-Expeditio.n the latin diagno.sis practically remains unaltered
and at the same time a very full descriptian o.f the Shanghai specimens is added
in german. For the sake o.f completeness, and to. facilitate a compariso.n with
the closely allied Fo.rmo.san insect, the abo.ve mentioned description may

entirely be. reproduced:- • I'

•
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"Schwarz, gelb gefleckt, Thorax und Kopf an den dunklen Stellen met.al­
lisch griingliinzend; Scheitel griingliinzend, zweispitzig, Stirne oben langs del'
Mitte gefurcht, zweihOck'erig, met.allisch griin,an del' Seite gelb; Clypeus
[postclypeus!] gelb, langs des Ansatzes del' Oberlippe eine breite, schwarze
Querbinde [anteolypeus!]; Oberlippe am Grunde gelb, am freien Rande breit
schwarz eingefasst, UnterJ,ippe gelb, die Seitenlappen schwarz gesaumt, beson­
del's breit an ihrer Beriihrungslini,e langs del' Mitte, daher del' Kopf von unten
gesehen schwarz, mit drei gelben Flecken ersoheint. Fuhler, Hinterhauptsdreieck
und del' ganze Hinterkopf glanzend schwarz. Vorderseite des Kopfes schwarz-,
Hinterseite fein weiss behaart. Thorax metallisch-griin glanzend, Zwischenflli­
gelraum, zweibreite Schulterlinien, welche den oberen Rand nicht erreichen,
dann eine breite, schiefe Seitenstrieme am Hinterrande des Meso- und Metfi­
thorax und die Unterseite diesel' blassgelb. Beine sehr Lang, sohwarz, nul' die
Trochanteren des vordcren Paalfes unten gelb. Fliigelwurz.el schwarz, am Grunde
del' Oosta ein gelber Fleck. Flugel braunlich hyalin, besonders ge~en die Spit.ze
gebraunt und beim Manne aucham stark winkelig nach innen vorspringenden
Basalende des Hinterrandes. Nodulus im Vorderflugel doppelt so weit yom
Grunde als yom Pterostigma entfernt, im Hinterfliigel jedoch beilaufig in del'
halben Fliigellange gelegen. - Fl'iigeladern schwarz, diee,rsten Antecubital­
queradern am Gl'unde gelb gestreift., Costa am Vorderrand schwarz, hinten mit
gelbel' Linie. 1m DiscoidaUelde im Vorderfltigel zwei Zellreihen yom Dreieck
fast bis zum Endedes Sector trianguli sup. Dreieck derselben fast rechtwin­
kelig, s·chmal, mit einer Querader. 15-16 Antecubital-, 8-9 Postcubitalquer­
adem. Pterostigma klein, kurz, schwarz. M embranula ac~essoria ~rauweiss,
nach hinten zu dunkleI'. Hinterleib be,im Mannchenam Grunde nach unten ver­

dickt, compress, dann fast cylindrisc~ bis zum sechste~ Ring, v·om Hinterrand
dieses bis zum Ende depress, spindelformig erweitert, b~im W€ibe mehr com­
press, die hinteren Ringe nicht so stark verbreitert, SChWEW:Z,ob€n del' zweite
Ring mit gelber Querbinde zwischen den gleichgefarbten Ohrchen d€s Mann­
chen, beim Weibchen an derselben Stene die Binde breiter. Dritterbis sechster

Ring am Vorderrand mit sehr feiner gelber Querlinie und dahinter mit zwei
gross€n (jederS'eits einen) viereckigen gelben Flecken, die nach riickwarts zu
kleinel' werden; siebenter Ring mit einem die ganze vorderen Halfte einneh­
menden g.e1ben Fleck, del' am Hinterrande jederseits dreilappig und in del'
Mitte am langsten ist, bis tibel' diese hinausreichend; achtel' Ring am Grunide
mit schmalem gelben Querfleck; neunter Ring ganz s()hwarz; zehnter beim
l\iannchen am Grunde schwarzbravn, in del' hinter en Halfte in del' Mitte gelb,
von seinem Grunde erhebt sich ein kegelformiger Hocker, dessen Spitze in zwei
stumpfe Kornchen gespalten ist; - beim Weibe ist del' zehnte Ring ohne Hocker
und ganz schwarz. Anhange des Mannchens schwarz, die oberenso lang wie
del' untere, leichteinwarts gekriimmt, bis zum ausseren Drittel sehr breit,
dann am Aussenrande daselbst" nach 'CineI' stumpfen vorspringenden Ecke,
plotzlich p/Jr halb so breit, das schmale Endstuck am Ende stumpf und etwas•

verdickt, glatt und durch eine Furche in zwei Fel{;j.ergetheilt. Die jibrige Fliiche
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ist in del' ausseren HaUte kornig ;rauh und ,am zWieitenAbschnitt des A:usselnran­

des, d.i. vam zahnartigen Hocker bis zum Ende kornig gezahnt. Del' Innenrand
ist glatt und cancav, gegeniiber dem ausooren Hocker fast unmerklich verdickt
und barstig schwarz behaart, am Grunde erweitert ersich zu einem winkligen
Hocker, del' leicht entgeht, weil er sich dem Randedes letzten Ringes an­
schliesst. Del' untere Anhang ist dreieckig, am Seitenrande 'etwas bauchig, an
del' Spitze seicht gespalten, ,stumpf, zweihockerig, liiugs del' Mitte aben vertieft
und braun. Die Anhange des Weibchens sind sehr kurz und fein, gerade, am
Ende feinspitzig, sie iiberragen kaum das Ende des Leibes und die untere Blase
und sind kurzer als del' letzte Ring. Di,e Scheidenklappe rrst kurz, bl'eit, am
Hinterrand gerade und in del' Mitte tief spitzwinklig eingeschnitten; braungelb,
am Rande schwarz. Die Unterseite des Hinterleibes ist schwarz, an den letzten

Ringen besanders beim Weibchen braun, sanst zeigen del' 2., 3. und 6. - 10.
Ring am Grunde zwei gelbe Flecken; beim Weibchen ist auch del' sechste Ring
unten nach einfarbig. Ausse,r den schon erwliihnten Punkten z,eigt das \Veibchen
breitore, gelbe Flecke am Hintedeib und die Trachanteren del' Varderbeine
sind aben sehr schmal geschwarzt. Del' Mesatharax ist bei beiden Geschlech­
tern varne dicht und fein weiss behaart, eben .so,die Basis des Hinterleibes.-·
Korperiange J 75, ~ 81 Millim.; Lange des Hinterleibes J 52, ~ 58, del' Anhange
r3 3, <jl Ph, des Varderfliigels J 51, <jl 54, des Pterastigma J 3%, <jl 3% und
Lange des Hinterschenkels <313, <jl 14 Millim. Vaterland: China (Shanghai)."

To, this excellent descriptian no, additians are required. A dr.awing (nat
calaured) af the entil'e male insect and two, outline-figures af its anal append­
ages an Tab. II are pretty well succeeded, thaugh obviausly some slight in­
accuracies have crept in when laaking an same af the wing-veins. These figures
were drawn by H. SaMMER. \

Accarding to, HAGEN(lac. cit., p. 60) the appendix inferiar of the male
may be as lang as the superiars meven sHghtly sharter. In the specimen fl'am
Japan it averlaps the tips af the ,superiar anes far a trifle, as already abserved
by DE SELYSwho, described this male in the Synapsis.

To, Mr. MORTONI awe a drawing af the anal appendages af a male fram
China nat differing fram that af a secand ane repraduced in the present paper.
The sameauthar has kindly painted aut his views with respect to, the variability
af this species which, so, far as calaurs are cancerned, oimnat easily be ,separat­
ed fram its nearest ally.described hereafter. In 'arder nat needlessly to, repeat
myself I have discussed MORTON'Scarrespandence on the subject under the
next species, since mast of his remarks refer to that insect.

When comparing ather species of the genus, the number of nodal cra8S-

veins in elegans is camparatively law: -Jantenad. 14-16, pastnod. 8-9 ; 211 9-11
13-14 8 . 16 8-9 14 9
10-10' 9-10 (ShanghaI), """IT;'-1-1- (Japan), 10' 10 (Farmasa), the tatal

•
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number of cross-veins ooded up in both front and hind wings being variable
43 49

between 39 - «.
It varies greatly in size: BRAUERgives (J abd. + app. 55, fw. 51; ~ 58 +

1%, 54 (China), and SELYS(J abd. (excl. apps.) 52 - 58, hw. 54; ~ 56 - 58, 58
mm. - The measurements of all specimens under examination are: (J abd.

+ app. 55-61, hw. 54-55 : 16, pt. ;.~~;.~; ~ 56 - 62, 52112 - 58, ;:~~~~ mm.
Th~ male in the Brussels Museum is apparently the largest specimen

recorded; its measurements are: 61, 55:-16, ;.~ mm.
The females do not markedly differ from each ()ther; all examples agree

in having the tips of all wing-s yellowish enfumed and their wing-bases, espe­
cially the basal portion of the hinder pair, comparatively narrow.

It is impossible to confuse this splendid species with ·any of its allies,
except perhaps with the doubtful specimen described below, the male of which
may be distingui-shed by characters given in the tabular description. The
coloured picture of the male in WYTSMAN'gGenera Insectorum is perfectly
characteristic, as most of the drawings in that work.

D i s t r·i but ion. - A species inhabiting e!listern continental Asia including
Japan and reaching at least as far southwards as Formosa. Perhaps Tonkin
should also be !lidded as fa habitat, although this country was only once· given
by MARTINwho omitted the recol'd some years afterwards. The few exact
localities available to me in literature are Shanghai and Canton, and the pro­
vinces Fo Kieri ·and Kiangsu in China; Kobe, Harima, Honshiu and Kiushiu
in Japan. The Formosan female in the Leiden Museum is the only doubtless
specimen known from thatooul1try ..

Concerning habits and flight no data are available in: .literature.
The hlirva has been described and figured postea. ~"

Epophthalmia elegans, subsp.? (textfig. 3 and pI. 1 fig. 1).

Material studied: - 1 (J ad., Formosa, without date, in coIl. K. J. MORTON.

The description of the unique specimen (partly assimilated into the tabular
key on pllige32 of this paper) may be amplified ,as follo'W'S:-

Insect of huge size with bright metallic green and black coloration,
brightest yellow markings on thorax and very sharply limited, l1ather peculiarly
restricted spots on abdomen.

Dorsal surface of frons and vertex brilliant metallic green, slightly inter­
mingled with blue. Eyes chestnut-brown. Ground-col()ur of synthorax 1Jniform
metallic green, very shining; spaces between the wings black, spotted with
yellow. All light markings sharply limited, clear yellow. Legs jet-black excepted
coxae and trochanters which are spotted with ye.~low.
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Wings hyaline; a faint yellowish shade in the postero-basal corner of
hinder pair. Neuration black except interior side of costa which is narrowly

lined with yellow from base up to the nodu~. Pterostigma black, covering about
two underlying cells. All triangles crossed. Supratriangles with two or three
cross-veins in front wing, one in hind wing. Subtriangles in front wing with
their proximal (interior) side irregularly broken. Anal loop shaped as in typical
elegiLns but only containing seven cells, the centr,al one wanting. Nodal index:

9.14'114.10. (47)10.12.11.10. 43'
Abdomen compamtively slender, wholly deep :black with bright conspicuous,

very sharply cut yellow markings as described antea. Venter black. Anal
appendages see fig. 3.

Length: abd. + !lipp.59, hw. 52: 15, pt. : mm.

Mr. MORTONkindly gave me his opinion on this example, at the same time
!liddingsome 'OfhilSobservations on the V'aruability of true elegan&; he remarks:­
"The fine. example from Formosa is perhaps very near the big J apall€se species,
yet is seems a less heavy insect and also I think there isa slight but distinct
difference in the shape of the superior appendages"{in litt., 18th Jan. 1928)
and: - "With regard to the Azuma from Formosa, I confess that apart from
the slightly less bulky appearance and the noticeable, although not great,
difference in the shape of the sup. apps., I could see little else to distinguish
it from elegans The yellow abdominal markings in the <jl of elegans are
much larger than in the <J and the markings are present even on the 6th
segment, and they are hardly interrupted on the dorsal carina except perhaps
on the 3rd, although on some of the other segments i.he carina isa little darker,
giving just a hint of being interrupted. In the <J, the markings excepting the
large one on 7th, are less extensive and the interruption at the dorsal carina
on the anterior segments more decided; as SELYSsayS in the Synopsis, those
on 6th are smaller, in fact I was not perfectly sure of their presense until
I had w,ashed the segment with toluol which revived the spots in one <J but
in the other one which I have, the spots on this segment have either disappeared
beyond recovery or have never been present. On the posterior part of segment
10 of the <J, there is a very large pale dorsal Epot which SELYSdoes not appear
to mention but I have made the enclosed rough oamena-lucida drawing
of theapps. of elegans which T. think gives a fair idea of their appearance."
(in litt., 28th Jan. 1928).

The iclentification of this much discussed insect has given me a lot of
trouble. As already hinted at on sev.eral occasions it is most closely allied to
the former species with which it agrees in almost every respect. Added to
this, the country whence the example came is also occupied by elegans but
n'0 males of this latter species have hitherto been recorded from Formosa

so that it remains an open ~estion whether the Formosan representative is

•
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iii very similar, though perhaps distinct, species or only a geographical race
of the true elegans from Japan and China. The occurrence of two related
species in the same country is not astonishing; on the other hand the modern
conoeption of zoogeographical problems does not exclude the possibility of
racial intermingling demonstrated by a single species in the same region.
However it may be, it seems wise for the present not to give it specific or
subspecific rank but to await fu,rther material from Formosa before connecting
the two forms in whatever way. It may be recogni2ied in future with the aid
of the coloured picture :appended to this paper and draWiIlby one of our native
artists as carefully as po::>sible.

Epophthalmia frontalis SELYS1871 (textfig. 4 and pI. 1 fig. 2).

1871 J Selys, Synopsis Cordulines, pp. 93-94, 95 sep. - H'ab.: "M'alaisie'l"
1906 J MARTIN,Cat.CoIL,sELYS,COl1dulines,p. 62', nee fig. 79 (apps.); PI. II fig.

12 (insect). - S,hort description of type specimen.
1914 MARTIN,Gen.Ins., 155" Odon.Lib. Coroulinae, p. 26. - Hab.: Malaisie, teste

SELYSI.
1921 . FRASER,Indian Drag., X, J. BomlbayN. H. Soc., 27, p. 681. - Description,

teste SELYSI.

Material studied: - 1 J ad" labeled: Deyrolle, Malaisie? (SELYS,white
label), Epophthalmia frontalis Selys J (SELYS,white label), 59 (<inlead-pencil,
indicating it having been drawn for the monograph), Epophthalmia frontalill
Se1., Rev. Martin 1906 (MARTIN),Epophthalmia frontalis Selys (MARTIN,Type,
in red print).

Origi,nal description:-
"59. Epophthalmia frontalis, DE SELYS.
J Abdomen 53. Aile inferieure 48.

c1 Ailes hyalines, un peu saYles au bout; un leger vestige brun a l'exbremfe
base des inHirieures et un nuage brun clair enfume a l'angle anal; membmnule
gris clair; pterostigma brun fonce couvrant 1% cellule '(long de 3112 mm); 14
antecubitales, 6-7 postcubitales, 3 hypertrigonales, 5-6 medianes; 2-3 cellules
puis 2 rangs postrigonauxaux superiemes. Reticulation noiratre, costale fine­
ment jaune en dehors.

D'un brun noiratre viarie de jaune. Levres et faoe roussatre avec deux
petites taches basales transverses a }a levre superieure, une raie basale complete
au nasus et quatres taches basales ovales formant une serie tr:ansverse au
front, say.oir: unea chaque cote de l'echancrure et une laterale entre celle-ci
et les yeux se dessinant sur Ie front, qui est noiratre 'acier. Thorax brun
noiratre un peu chato~ant, ayant en avant les sinus anMalaires, une raie
antehumerale un peu courbee ne les touchant pas, et sur les cotesune raie
oblique jaune faisant Ie t9ur uu thorax entre les .ailes. Abdomen cylindrique,
renne a la base, et un peu epaissi aux 6-10" segments, noiratre annele de
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jaunefonce savoir: un anneau submedi,an complet aux 2 et 3e, occupant presque
la moitie basaleaux 4-7e; plus etroit et basal aux 8 et ge; et Ie dessus du
10e jaunatre pale. Lescotes et Ie dessous des trois derniers segments brun
clair. Pieds brun noiratre.

10e segment un peu bossu a sa base en desElus.Appendices anals brun fonce,
les superieurs un peu plus longs que Ie lOe segment, epais, un peu courbes en
crochets. Leur premiere moitie se termine en .dehors par un coude anguleux;
leur bout est mousse. Appendice inferieur un peu plus long, triangulaire a peine
recourbe en haut, l'extremite un peu tronquee.

« Inconnue.

Patrie: Malaisie? (ColI. Selys).
N.B. Voir la comparaison avec les especes voisines a l',article de la

vittata."

After giving the following diagnosis of E. australis: - "L'australii se
sepal'e par la costale naire, la membmnule noiratre, la tete sans marques jaunes,
Ie devant du thorax avec une raie jaune, tres-courteinferieure, les lanneaux
jaunes de l'abdomen tres-etroits", the above cited 'compamison avec les especes
voisines' runs ,as follows:-

"La frontalis en est l'oppose: les quatre taches la'ssez grandes du front et
les deux de la base de la levre superieure, puis la bande du nasus, enfin les
anneaux jaunesde l'abdomen tres-Iarges." (I.e. p. 95 sep.).,

One of the most cardully described ,and yet the most mysterious species
of the genus.

The type-specimen was intentionally redescribedandarmn~ed in the key
because it is certainly bona species. In the Brussels Museum I\was able to-

"

convince myself at once of the inaccurately drawn figure of the anal appendages
reproduced in MARTIN'Smonogr8lph. When comparing this f,igure 79 with the
oamera lucida drawing in this paper, it is evident that MENGER'Sfigure is
incorre0tand possibly was taken from an other species, although I do not know
to which it might belong. Seen from above the superior onesar,e much straighter
and in side view the distal portion carries a number of small denticles.
Besides, the tenth abdominal segment of the type male of frontalis bears
a distinct slightly notched cone at its base, whereas on the figure in the
monograph the sarne segment appears 'completely flattened.

The coloured drawing of the entire insect on PI. II in the same work
(fig. 12) is passable, though not very charactel'!istic: the head is much too
large, the wings are too short ,and the alternating colours of the abdomen
all too diagrammatic. I'll reality this spec,ileslis very similar to E. vitt'ata vittata
in general aspect, though more compactly built, and the yellow spots on the
dorsal portion of the frons as Wlell8ISthe different shape of the superior amil

lappendages will serve to its reqognition .

•
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One of the most striking features of this insect to which no special attention
has been paid (but possibly being only of individual value!) is the cons~derable
widening of the basal portion of the hind wing, which featuoo is not nearly
so striking in any of the other species. The anal triangle of right hind wing
is incidentally traversed by two cross-veins.

Nothing is known about its habitat and ,all recoMs or identifications
following the original description must be considered ,as problematic or false,
except, perhaps, thespeoimen mentioned below.

From FRASER'Snotes on the species (loc. oit. 1921) the following lines
may be quoted:-

"The abdominal rings are not a very variable guide as they vary greatly
in breadth in vittata and ,are broad in vi~tigera. The spots on the front are
the only specif,ic differences and it is more than probable that frontalis is
merely a local variety of the tw.o spec'ies mentioned. The anal appendages of
the three species do not present any marked differentiation."

It is obvious that the ,author's remarks are incorrect. The markings on
the abdomen in vittata and vittigera are largely different and not at all broad
in the last mentioned species. Moreover there is a well-marked difference in
the shape of the anal appendages between vittata and vittigem ,and lastly
FRASER'Sstatement that frontalis is merely a local race of the two (sic) species
is not based on a comparison, as frontalis and vittigera were unknown -to him.

Epophthalmia species (of. frontalis SFJL.) (textfig. 5).

Ma'terial studied: - 1 <3 semi ad. (rather defeotive ,and deforined by
pressure), labeled: Khasia Hills, Assam (unknown hand), Kasia Hills Heine

(SELYS,yellow label) in Museum Brussels. ' '\.
Closely allied to frontalis ,and perhaps a distinct species.
A single immature specimen of rather problematic posi1Jion but evidently

very near frontalis and not especially related to the vittata Formenkreis. Apart
from its smaller size and less heavy ,appearance it differs markedly 'from
frontalis in the shape and the venation of its Wlings,the superior anal appendages
being also different (fig. 5). Unfortunately of both speoies only a single male
example is present, so that nothing dclinitecan be ooiid about the extent of
i,ndividual variation as regards wing-venation ,or shape of the ,anal appendages,
when comparing other species of the g,enus of which more material is available
(vittigera, australis), ina series of males of each ,of these species the structure
of the above mentioned organs does not seem to be very variable, so that
I am vather inclined to think the Assam male representing a ,distinct species.
The specimen lacks an identification-label, and even MARTINseems to have
overlooked it when studying the Epophthalmia's in the old DE- SELYScollection.
To the diagn{lSiisgiven in the tabula,r description (pp. 34-35) no ,additions are
required.
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A second - very doubtful - specimen, possibly belonging.to a species
allied to frontalis but .not inserted in the descriptive account, bears the following
labels: - Tocklay [N. Indi1a], 8.XI.1919, "head oot off in net" (unknown
handwriting), and: Epophthalmia frontalis <3(in FRASER'Shand). This example
is in excellent condition, wholly adult and may be a true frontalis. The caudal
appendages' are somewhat differe,nt in shape but there isa distinct lateral
tooth. As, however, its head is simply wanting, I amag,ain not capable of
identifying it, although FRASERreferred it to frontalis. The specimen may be
briefly characterized as iollows:-

'Synthoraxdark metallic green with clear yellow bands slightly narrower
than in vittata and much ;narrower than in typical frontalis, especially so the
lateral yellow fascia. Wings hyaline, shaped as in vittata. pterostigma of equal

form, nodal ,indexl~:~~:l~;:~(~~).Anal loop normal, 9-10 celled, with central
cell. Hind wings, as in most species of the genus, with anal angle cloudy yellow.
Ground-colour of abdomen from base to end of segm. 6 deep black with yellow
rings well-defined behind, slightly smaller than in vittata and even more so
when comparing frontalis. The ring on dorsum of segm. 2 comparatively narrow,
entire. Remaining segments (7-10) from dark reddish br,owngradually passing
to light brown including the appendages. Basal yellow rings on 7-8 con­
spicuous, on 7 occupying about 14" of the length, that on 8 narrower, broadest
on mid-dorsum. Segm.9-10 unicolorous.Shape of abdomen as in vittata vittata.

Superior anal appendages distinctly concave when seen in profile, with a
well-developed extero-Iateral tooth at the middle (versus vittata and its races I)
Inferior appendage about 1 mm longer than upper pair.

Length: .abd. + app. 52, hw. 48 mm.

In spite of its lamentable decapitation I venture t.0 say that, in my
. opinion, this male has no affinities to the vittata-group1o'i the genus, being
perhaps identical with the species from A1ssam,described ~rid f.igured above.
I can notHnd any difference of much importance in the anal appendages
between these two insects (fig. 5).

Epophthalmia vittata vittata BURMEISTER1839 (textfig. 7, 15).

1839

1867

1868

1871

1898

1906

<3 BURMEISTER, Hanab. der Entom., II, p. 845, (vittata). - Hab.: Madras.
<3 Hagen, Not.b.Stud.BRAUER'S No,vara-Neur., VeDh.zool.oot.G€'5.W:ien, 17, pp.
59-6'0 (vittata). - Type specimen describ~d.
<3 BRAUER, Verzeielhlnis'S Neuropt., II, Idem, 18, p. 742 (Macromia). - Record
of same specimen.
d'~ Selys, Synopsis Cordulines, 1>'p. 94-95, 96 sep. (vittata). - Hllib.: An­
daman Is., Thibet, Bengal, Madras.
<3 CALVERT,BURMEISTER'S Types Odon., Trans.Allller.Ent.Soc., 2'5, pp. 56-57
(vittata). - TYlP€ examined.

MARTIN, Cat.Col!"SELYS, Cordulines, p. 62 (vittata). - Haib.: India, Andamall
Is., Tihiibet. •

•

,
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?190'9

1914

1919

1921

r

')

1923

19241924

WILLIAMSON,North Amer.Dra,g.M·acromia, Proc. U.S.Nat.Mus., 37, p. 371,
fig. 2 (Epophthalmia, species? Burma, wing ..•photograpib.).
MARTIN,Gen.lns., 155, Odon.Lih.Cordulinae, p. 26. (vittata). - Vide sub 1906.
FRASER,Descr. new Indian Odon. larvae a. exuviae, Rec.lnd'.M/.1s., 16, pp.
459-460, pI. 3'2 fig. 1 (insect); pI. 34 fig. 2 (labium) (frontalis). - Hab.:
India, Poona (larva).
FRASER,Indian Drag., X, J.Bombay N.H.Soc., 27, pp'. 679~680 (pars!), fig. 2
(drawing of wings) (vittata). - Hab.: W.Pen.!.nidia, Poena.
LAIDLAW,Drag.Fauna Malay Peninsu.la, I, J.MaI.Br.Roy.Asiatic Soc., I, pp.
332-333, fig. 1 (Azuma). - Drawing of larval wing-pads (Calcutta specimen).
FRASER,Report Odon.Andaman Is., Rec.lnd.Mus., 26, p. 4i>9 (Azuma). ­
Hab.: Andalffian Is. (teste SELYSi).
FRASER,Survey Odon. W.lOO1a, Ibid'em, pp. 44'6'-447 (Azuma cyanocephala).
- Hab.: Penins.lndia: Nilgiris, Malabar.

Material studied: - 1 d ad., labeled: Ind. or (in ink),. Stev. (SELYS),
Epophthalmi'a vittata, B'UTm. d (SELYS), Epophthalmia vittata Burm., Rev.
Martin 1906 (MARTIN); 1 d sernia-d., labeled: Thihet, Dup. (SELYS, orange
label), Epophthalmiia vittata Burm.) Rev. Martin 1906 (MARTIN); 1 ~ ad.,
labeled: Bengale (SELYS,pink label), M. vittata ? Burm. it renvoyer ~ d (SELYS,
yellow label), Epophthalmia vittata Burm. ~ (SELYS,white label), Epophthalmia
vittata Burm., Rev. Martin 1906 (MARTIN); 1 ~ a,d., labeled: Macromia
vittata ? Burm. d (SELYS,yellow label), Vittata B. (SELYS, orange label),
Epophthalmi,a vittata Burm., Rev. Martin 1906 (MARTIN). - All specimens
in Mus. Brussels. - 1 dad., S. Penins. India, Malabar, .Palghat, 16.VI.1921,
leg. T. N. HEARSEY(ex colI. FRASER),in colI. m., with the following remarks
on the paper: - "d No. 1. Eyes a peacock blue-green. Markings on thorax
bright yellow and greenish black, on abdomen bright ochreous with dark brown
bands. 7 to 10 ,segment brown. P,alghat 16.6.21, in cop. with No.2." (T.N.H.). ­

1 d .ad., labeled: Azuma cyanocephala d, P{)ona ',[W. Penins. India], 1918
(FRASER),in colI. F. F. LAIDLAW.

Original descripmon:-
"1. E. vi t t a ta*: fU&0a,fronte &upra ocellorumque tuberculochalybaeo;

thoracis vittis sex, striga mesonotiante alas, metanoto, abdominisque oingulis
£lavis.

<J.cercis operculo anali £lavo brevioribus, obtuSlis, aduncis £lavis; alae
posticae in basi nubecula fulva. Long. 3".

~. n{)n vidi.

Von Madras; aus der Sendung des Herrn K i Jl g ,an den vormaligen Mis­
sionar Herrn S c h mid t erhielt das HalleI1JSerMuseum diese hOchst ,ausgezeich­
new Art. FHigelzellen sehr gross, das braune Randmahl ist lang, aber doch
kiirzer als 2 Zellen. In j edem Fliigeldreieckeine Querader; in dem Raum hinter
dem Dreieck del' Vorderfliigel anfangs 2 Zellenreihen, obwohl das Dreie"k sehr
h«\Jh 1st.".
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From this very short diagnosis only a fair idea of the appearance of
BURMEISTER'Sinsect could be obtained, the author's remark 'thoracis vittis
sex .. .' also giving rise to some divergence of opinion, but 'afterwards all doubt
was abolished by HAGENwho re-e~am!ined the type, giving a very careful
description of it:-

"1. E. vittata BURM.1ch habe die Typeein M,annchen aus Madras genau
beschrieben und zwar stets im Vergleich mit E. elegam.

Unterlippe und ihre Lappen hellbraun, etwas rothhch, ohne gelben Seiten­
fleck; Oberlippe roth1ich. braun mit schmalerer strohgelber Basalbinde; Rhina­
rium rothlich braun; Epistom strohgelb, mit querer brauner Hindea1s Ver­
langerung des Rhinarium-Randes; die beiden Eindriicke br.aun. Stirn blau,
metallglanzend, mit kleineren gelben Seitenflecken, und ,einem zweilappigen
gelben Fleck oben in der Mitte der AushOhlung. Fiihlrer schwarz, Ende der
Borste braun; Scheitelblase gross, metallblau, mitten ausgeschnitteJ;l, zweizipflig.
Augen hinten schwarz, unten nehen dem Munde ·ein brauner Fleck. Hinterhaupt
klein, schwarz, wenig erhaben, hinten polirt, etwas gewolbt. Thorax rothlich
braun, mit metallblauem Schein oben und seitlich nehen den Binden. D1e gelben
Binden .oben ,etwas schmaler und gekriimmt,mit stumpfem Ende; die gelbe
Binde, die zwischen den vier Flligeln hindurch geht, etwas schmaler; mne zweite
Seitenbinde fehlt ganz. 'Iihorax unten hinter den Fiissien rothlich braun, Leib
etwas langJer und schlanker, Hasis und Spitze weniger aufgetcieben. Die Farhung
scheint wie iiberhaupt bei dem g.anzen Thiere nicht vollendet ausgebildet; ersh~s
Segment braun, oben gelban dBr Basis; zweites Segment mit schragerer Hinde,
welche oben die Basalhalfte frleiliisst; in de,r Mitte der Basis ein kleines
gelhes Dreieck; viertes bis sechstes Segment bI-laun, die Basalhalfte gelb, doch
sind beide Farben nicht scharf getrennt; die folgenden Segmente schmutzig
ledergelb, mit dunkler'6n Seitenflecken. Das letzte Segment ist nicht gegen die

Spitze verengt, auch nicht abhangig, sondern eben, m~t zwei sehr genaherten
kleinen BasalhOclrern; Spitz1enrand kiirzer, Appendices gelb; die oberen etwas
Hinger als das letzte Segment, blattartig, wenig gekriimmt, Spi,tzlendrittel
verjiingt,aussen schrage abgeschnitten, der Zahn wenig markirt. Unterer
Appendix etwas langer, nach ohen gekriimmt, schmaler, verjiingt gegen die
mit zwei Hokerchen versehene Spitze. Oehrchenan der Seitedes zweiten Segments
klein gelb, nach hinten gespitzt; Bauchrand desselben Segments gut entwickelt,
an drer,Spitze gestutzt, nach innen ver,dickt; Lamina anterior gerade, der Rand
etwws dickeraufgebogen, und gegen di'e Spitze verengt; Hamulus breit blatt­
artig, die Spitze stark verjiingt, kiirzer fast ger,ade. Fiis'se schwarz, die
Hiiften und die Vorder schenkel unten rothlich braun. Fliigel spitzer; 15 bis 16
Antecubitales,sonst wie bei E. elegans; Membranula weiss, langs dem Rande
des Fliige1sbraun; pterostigma etwas kiirz'er oosonders an· den Hinterfliigeln,
deren Basis etwas .angeraucht ist.

Lange 78 mill.; Leib 57 mill.; Fliigel 52 mill.; Appendices 3 mill.; Ptero­
stigma 3 mill.; F,.Higelspannung 104 mill.; Kopf 10 mill.", •

•
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From this excellent and very oareful description it appears evident that
SELYSwas right in referring the specimens in his own collection to BURMEISTER'S
species. HAGEN'Sdescription is typical for apparently almost fully mature exam­
ples in which, however, the metallic shine on the frons and onsynthorax· has
not yet attained its highest intensity, thus giving the insect a "general eolouring
of ochreous brown, marked with yellow", as FRASERsays (loc. cit. 1921).
The male specimen from Poona, W. India, agl'OOSso perf.ectly with the
description of the type from Bombay as given by HAGENthat I could almost
follow this' step by step, although the Poona insect still. seemS to be slightly
younger than HAGEN'S.Older examples from the same locality were charac­
terized by FRASERas follows: - "In the mal.e, the upper part of the front
of thor.ax and the brown part of the sides less sO,are a fine, metallic green.
The costa is finely yellow on the superior surface only, and as far out as
the stigma, which is deep brown, almost black. The upper part of frons and
the vesicle are metallic green, with a bright yellow \Spot just in front of the
vesicle. The neuration of the wings is similar to E. vittigera, Ramb., from
Java and Borneo and doubtfully, Assam. The yellow annules on the rubdomen
differ somewhat, ,as follows: - that on the 3rd occupies its mi:ddle third, on the
4th, 5th and 6th nearly as much as the basal half but the apical border of
the rings is much clearer cut than the basal, which, is diffuse, the annule
on the 7th occupies the basal third and on the 8th and 9th, obscurely, the
greater part of dorsum.

Fema1e similar but the facial markings more obscure and the rings on the
abdomen much broader, of which the ground colour is pale ochreous brown.

In old specimens the greater part of the wings is suffused with a dirty yellow,
rather patchy in its distribution." (l.c. 1921, p. 680).

Besides, the following remark on the colorati.on of the female wing was
given: - "At the base of the hindwing, between the,:eosta and the submedian
nervure, :abrownish ray, extending as far out as ~he 1st antenodal nervure.

The outer fifth of the wings is usually clouded with a dirty yellow or pale
brown."

With these notes my specimens are, in full harmony.
I have made up a composition of characters demonstrated in both young

and fully matured examples; the reader will find this in the tabular description
(pp. 36-37).

Originally the interpretation of the different species at the ,end of SELYS'S
description of vittata made it. appear to me as if vittiqera were almost
identical with our species: - "La vittata en, est excessivement voisine, mais
paraH dis·tincte de la vittigera par les appen,dices anals jaunatres, les ailes peu
ou point brunes a la base, la levre superieure avec deux taches, une tache
basale unique au front (,et une a cha-cun des cotes de celui-ci)." - This observ­
ation, however, was easily understood ,and not astonishing at all when care­
fully rtlading over SELYS'Sdescription of vittigera in behalf of which some J avan

examples of vittata sundana were also employed! ,This became clearly evidlimt at

,.
•
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the time ()f looking over the material in the BrusseLs Museum (cf. the enumer-
ation of specimens under vittata sundana). '

As regal\ds neural characters the following data, borrowed from the avail­
able materi,al, are perhaps not SlUperfluous:-

N d 1 . d' 0 P I h t 7.15'115.9 (46) I d 7.17'116.6 (46) Po a m ICes : a ga 10.IJ.llJO 42' n. or. 9.12. 12.9 42 ,oona

7.17'116.7 (47) Th'b t -.16'115.- (def.) N d I . d' o. h b' 7.14.\15.7
-- -- - 1 e -- -- - 0 a m ICes -I- a 19n --11.12.11.10 44 ' 9.11.12.10 42 .... 8.11. 11.8

(~~), Bengal ~:~~:I:;:~(:~).Old specimens of rather buff coloration with
dark brown to almost black pterostigma.

L i f e His tor y. - Not very much is known about the life-history of
this speoies. A singlellidult larva wasstu-died by Dr. LAIDLAW,and two others
were briefly described ,and f.igured by Dr. FRASER,from examples ta~en near
Poona (vide postea).

The next observ.ations, are taken from FRASER'Sreport on vittata:­
"Widely but sparingly distributed fr-om Igatpuri to Malabar and pr,obably

to the extreme south of Travancore. I found it moderately common at Maha­
bleshwar and Poona during April and May and at the latter place took quite
a nUrriber sleeping at midday in mango trees in the Empress Gardens. Here
exuviae were occasionally found along the banks of the rapidly flowing Mullah
canal but- in Coorg it breeds in still waters 'and I have found numbers of
exuviae clinging to grasses bordering the small pulp tanks in coffee plantations.
Kallal' is the only locality in the Nilgiris in which I have observed it and it is
unknown from the Palni Hills. Mr. T. N. HEARSEYhas sent me 'a number from

Palghat, Malabar, where he states that it is fairly common {In the Bombay
Nat. Hist. Journal I quoted A. vittata in error for this insect as from Poona)."

A specimen from the Andaman Islands was recordep. by SELYS in the
Synopsis but it is not present in the collection of the Brussels Museum; an
examination of this insect couLd have been of very high interest. Does
it still exists?

Epophthalmia vittata cyanocephala HAGEN(textf.ig. 6)

1867 0 Hagen, Not.b.Stu,d. BRAUER'SNovara-Neur., Verh.zooJ..bot.Ges.Wien, 17,
pp. 60-6,1 .(eyanoeephala). - Haib.: Ceylon.

1868 BRAUER,Verzeichniss ~europt., II, Mem, 18, p. 742 (Maeromia). - Hab.:,
Ceylon, teste HAGENi. •

1871 0 SELYS,Synopsis Cordulines, pp. 97-98 sep. (eyanoeephala). - Description,
teste HAGENi.

1893 KIRBY, Cat.Neur.Odon.Cey,lon, J. Linn.Soc.London, Zoo!., 24, p. 557 (cyano­
eephala). - Hllib.: Ceylon, loco diff.

19()6 0 MARTIN,Cat.Coll. SELYS,Cord'ulines, p. 63, nee fig. 80, nee PI. II fig. 13
(insect) (eyanoeephala). - Ha,b.: Ceylon, teste' auctt.

1914 MAR'rIN,Gen.Ins., 1'551,Odon.Lilb.Cordulinae, p. 26 (cyanoeephala). - Idem.•

•
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1921 <1 FRASER, Indian Drag., X, J. Bomlbay N. H. Soc., 27, pp. 67'8-679 (pars!) ­
Idem.

1924 <1~ Laidlaw, Cat.Odon.Ceylon (ColI. GREEN), Spolia Zeylanica, 12, 47-48,
pp. 342-343 (Azuma). - Hah.: Ceylon, Kandy.

Material studied: - 1 <1ad., Ceylon, Kandy, 17.IX.1924, leg. Mr. HENRY,
III colI. LAIDLAW.

Original description:-
"Ein Mannchen Ill:einer Sammlung aus Ceylon yon NIETNER.

Lange '71 mill.; Leib 51 mill.; FHigel 50 mill.; Appendices 3Vz mill.;
Pterostigma 3% mill.; FHigelspannung 106 mill.; Kopf 10 mill.

Del' Beschreibung nach unter,scheidet sich das stark ausgefarbte ~annchen
yon E. vittata in folgenden Merkmalen. Lippen mi.d Kopf vorn bis zur Stirn

schwarz; an del' Basis del' Unterlippe jederseits ein gelber querer Fleck; Epristom
oben mit gelber schmaleI' Querbinde, die in del' Mittedurch die schwarzen
Quereindrucke schrage gespalten Wild jim Aussenwinkel des Epistoms. und an
del' Seitle der Stirne ein kleiner g,elber Fleck. Die gelben Binden auf dem Thorax

oben gerade, nicht gekriimmt. Die gelbe Seitenbinde schmaleI'. Lerib kurzer,
schwarz j erstes Segment in del' Mitte del' Basis mit sehr kleinem gelben
Dreieck; zweites Segment mit ahnlichem Fleck und Ischmaler Mittelbinde, die
seitlich schrage iiber die Oehrclren zur Basis lauftj drittes Segment oben mit
zwei gI'osseren, viertes mit zwei kleinen gelben Mrittelfleckenj Basalvierte~
des siebenten Segmentes gelb; zehntes Segment gegen die Spitze braunroth;
unten ist del' Analrand des Segments gegen die Basis hrin gelblich. Die Ober­
Wiehe des loetzten Segments und die schwarzen Appendipes stimmen in Form
und Verhaltniss meiner Zeichnung nach nrit E. elegans,';aochS'ind die oberen
in dem verschmalerten Spitzentheil unten vi.elfaeh mit spitz~n Hoekern besetzt,
die ich bei E. elegans nicht angemerkthabe. Lamina anterior mit doppelter
verdickter Spitze j Hamulus versehieden, sein ausserer Rand an del' Spitze in
einen kleinen nach oben umgebogenen scharfen Haken verlangert, wahrend
bei E. vittata nach meiner Zeichnung del' untere Rand in €linen geraden Zipfel

auslauft. Fltigel wie ,dortj 17 Antecubitales j Fiisse ganz schwarz.
Ich habe in meiner Ceylon-Synopsis diese art als E. vittata BURM.aufge­

fiihrt, und hielt das Stuck fUr einausgdarbtes Mannchen. lch meine abel',
dass die angefUhrten Differenzen.namentlich del' Genitalien, und die Kiirze
des Leibes die Abtr,ennung del' Art rechtfertigen.

In ,der Ceylon-Synopsis habe ,ioh Rambodde als Fundol1t auflgefUhrtj viel­
leicht irrig, denn das vorliegende Mannchen habe ich yon DOHRNerhalten, ehe
ich personlich mit NIETNERin Verbindung stand, und aus jener Zeit stammt
ein betrachtlicher Theil del' yon NIETNEReingesandten Neuroptem ,aus den tiefer

gelegenen Gegenden del' lnsel, namentlichaus Colomb~r." [sic].
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The reasons why considering the clark Ceylonese Epophthalmm as a sub­
species of the Indian vittata BURM., and not as a distinct species, may be
obvious from the characters given in the table before. Structurally vittata and
cyanocephala are very similar to each other, and if there were no constant
differences in the colour design of the body the two races could be regarded

as belonging to one and the same form. These colour-differences however, are
very clearly demonstrated, and HAGENas well as KIRBYand LAIDLAWagree in
their understand~ng of this phenomenon. Not to mention those colour-changes
which are due to age and phase of maturation - differences which in most
cases are easily understood - I regard this case of melanism as of sufficient
evidence and importance.

In HAGEN'Sdescription of the accessory genitalia of cyanocephala a wrong
impression of the shape of the hamulus is called forth by his statement that
this should be structurally different from that of vitt'ata vittata. This is
oertainly not the caSB, the different shape of the hamulus evidently being
due to a distortion or at any rate unnatunal situation of the organ between
the lobes, the correctness of this view being sufficiently guaranteed after
having made a careful comparison of the hamul,i in all the species of the genus
which I have ·examined.

BRAUERand SELYSappear not to have seen any specimen of the true
cyanocephala, and the single supposed example mentioned by RENE MARTIN
in the monograph does not belong to this subspecies. In reality MARTINexamined
a tener.al male of vittata sundana, the J av,anese race of vittata, which is labeled
"Java, Ploem", and is -still in existence. All figures of cyanocephala sensu
MARTINi-1906 have been drawn from t his very immature Javan specimen,
the neurati-on (even the cross-veins!) shown on PI. II fig. 13, as well as the
colour-patJternof the abdomen being exactly identical to those of this insect.
I could not find any other spec'imen in the Brussels Museum agreeing with
the fIgure of the anal appendages and the coloured plate of the~ entire insect.
Here confusion has gone too far! Under the blue drawer-label "cyanocephala"
the above named male of vittata sundana has been placed; it bears the following
pin-labels: JaVla, Ploem (SELYS'Shand), Epophthalmiacyanocephala Hag. 0
(SELYS'S hand), 58 (large pencil figures on orange label, apparently from

MARTIN,indicating that it was figured for the monogr.aph !)and Epophthalmia
cyanocephala Hag., Rev. R. Martin 1906 (MARTIN). The insect is entirely
decomposed by pressure and therefore it must have been impossible to Jnake
an exact figure as fig. 80 of the anal appendages and a fig. 13 on PI. II of
the entire insect. Hence ,it is beyond dispute that the artist of these figures
hlllS largely indulged himself in fancies.

Next to mention is the "Catalogue of Dragonflies (Odonata) recorded from
Ceylon, based on material collected by Mr. E. E. GREEN,with description of
a new species", of Dr. LAIDLAWand containing also some interesting remarks
concerning our inseot. As the female is here briefly menti,oned for the first,

4•

•



M. A. LIEFTINCK:Revision of genus Epophthalmia. 61

time, it seems worth while to copy the author's' notes entirely, however frag­
lnentary they are:--

"1 6 ad., May. 2 'i?'i? teneral. Kandy, September, 1911.
Closely allied to E. vittata (Burm.) from the mainland this species is, I

think, sufficiently .distinct to deserve a specific name. It is one of the largest
and handsomest of the Libellulidae:

rJ Abd. 50 + 2.5, N.W. 47.5 mm.
'i? Abd. 53 mm, N.W., 50 mIll.
The female $pecimens are both teneral, their oolouring seems to differ,

but little from that of the male. The wings, however, are marked with a smoky­
brown in the costal and sub-costal spaces as far as the arculus, and in addition
have a golden-yellow mnge from about half-way between the nodus and ptero­
stigma to the apex."

It i,s very unfortunate that no better females were at hand. r am wholly
tillable to decide whether the female of cyanocephala can, be distinguished from
vittata vittata or not.

The fine specimen which Dr. LAIDLAWkindly sent to me for examination
and description was also captured near Kandy. It was taken in September and
is of slightly larger size than the male recorded by LAIDLAWin his paper. Its
wings are almost ,hyaline, slightly yellowish at the tips, the cloudy yellow
spot in the anal field of the hinder pair of wings being present, and the ptero-

t· . bl k Th d I . d . 7.15.\ 16.8 (46)sIgma IS ac. e no a m ex IS 10.11. 12.10' 43 .

Epophthalmia vittata sundana subsp. novo (text£ig. 1, 8, 16 and pI. 1 fig. 3).

1871 6 SELYS, Synopsis Cordulines, p.p. 96-97 sep. (1;1U1'S!) (vittigera). - Hab.:
Java (Immature specimens only) .. ,.,.

19066 MARTIN, Cat.ColLSELYS, Cordulines, fig. 80 (anil "fI'pps.(5') & PI. II fig. 13
(insect). (cyanocephala). - Unreliable figures, resto~ed from freshly emerg­
ed specimen.

Material studied: -- 1 c3 juv. (abdomen and anal apps. deformed by
pressure), labeled: Ploem, J,ava (SELYS,yellow label), Epophthalmia cyano­
cephala Hag. c3 (SELYS,white label), 58 (in lead-pencil on orange label, indicat­
ing that it has been drawn for the monograph), Epophthalmia cyanocephala
Hag., Rev. Marmn 1906 (MARTIN);1 rJ ad., labeled: Batavia, Lantsberg (SELYS,
yellow label), Epophthalmia vitmgera Ramb. 6 (SELYS,white label), Epoph­
thalmia vittigera Rb., Rev. Martin 1906 (MARTIN);1 rJ semiad., labeled: Java,
Fruhst. 5 (SELYS,yellow label), Epophthalmia vi,ttigera Rb., Rev. Martin 1906
(MARTIN).-- All spec.imens in Mus. Brussels. -- 1 'i? semiad., labeled: Java
A,uctie V. Eyndh., unidentified, in Mus. Lciden. -- 10 rJ, 1 'i? ad., W. Java,
Buitenzorg, 250 m; Botani'cal Garden, Viotoria-Pond, 14.XII.1929, 21.II, 21.III,
12.IV.,22--24.VIII, 20.IX, 27.IX, 3.x.1930, leg. M.A.L.; 2 c3 ad., W. Java, Depok,
ca. 150 m, between Batavia and Buitenzorg, 14.V.1930, leg. K. B. BOEDIJN,
and 9.xI.1930, leg. M.A.L.
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Rather smaller than typical vittata. Yellow markings in front of head
less conspicuous, those on thorax and abdomen much reduced. Abdomen a trace
shorter. Male anal appendages different, of more delicate build and with more
pronounced edges, the superiors always distinctly concave when seen in profile.

The following addi.tional description is taken from living or well-preserved
specimens:-

.:1. - Eyes brilliant emerald-green during life, warm blackish brown in

dried examples. Light facial markin!?)s clear yellow, those on synthorax an.d
abdomen of a more deeper tint. The spots on abdomen, even in living speci­
men~, not sharply limitedantel'iorly. Synthorax with metallic green reflex
especially vivid along the sutures. Ground-colour of abdomen, up till the end
of ~egm. 7 black, rather buff, thence very dark velvet-brown. Tenth segment
again more shining, dark brown. Appendages reddish brown (fig: 8).

Wings entirely hyaline save for a small yellow cloud in the postero-basal
corner of hinder pair. Pterostigma deep black. Membranula grayish white
fading to blackish apically. Anal loop nmmal, usually oontaining ten cells, central

cell always present. Nodal index val."iable between ~; _ :~ (antenodals 1~~;~;
postnodals ~~~o). Accessory genitalia and penis as described on page 29 (fig. 1).

S1. - See tabular descripti.on (pp. 44-45). Anal loop with 12-13 cells. Ante-

I 16-18 1 7-8
noda s 11-12 postnoda s 9-10 •

Holotype male (Buitenzorg, 21.III.1930) in Mus. Buitenzorg.
Allotype female {Buitenzorg, 3'x.1930), idem.

The favourite haunt of this beautiful insect is the Victoria pond, the
largest of a series of ponds situat€>dnear the Governor's,;.pahtce in the Botanic
Garden at Buitenzorg, about 250 m long and from 15-50 In wide.

Some sunny enclosures near the outlets of this pond which, it must be
said, continuously supply it with new water from other ponds carrying it off
from the opposite side, are partly occupied by a dense growth of aquatic
vegetation such as the common Hydrilla verticillata, waterlilies, and large
carpetings of Salvinia but these places are alway-s avoided by Epophthalmia.
It bspecially prefers the eastern shore where shading and overhanging Nephe­
lium trees only partly transmit the morning rays of the sun. Along this
shore the pond is shallow, mud-bottomed and, with the exception of floating
i-slets of Salvinia, is free from any aquatic vegetation, containing thick layers
of ,dead leaves, driftwood, etc. In the dry season the water-mark is sunk so
much as to permit large stones to make their appearance.

Here the sundana males are found patrolling to and fro the whole grassy
border, following anxiously each of its bends, traversing the sunlight openings
and disappearing again under the dense shade of the overhanging trees, after
few moments returning and .sa:iling past with the 'same raving speed. The

•
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flight is very swift but not so strong as described for nearctic M acromia, and
not nearly so as the excessively swift-winged libelluline genera Tholymis and
Zyxomma, usually not higher than one or two feet· above the surface of
the water and highly characteristic in view of a peculiar and very graceful
balallC'ing. Seldom and only when meeting an unfamiliar obstacle they suddenly
change their trend, sometimes flying straight out to the middle of the pond,
but always soon come back.

The males are on the wing almost the whole year round, since my records
are from medio August to the end of May, apparently being absent only during
June and July. Only two or three examples are seen at any one time and
each male's beat is about 200 m long. Its capture is especially troublesomed
by the presence of the very irascible males of Ictinus decoratus, a common
species along the same pond in the wed season, which are so persistent in
pursuing the larger spedes that it was only occasionally observed during
that time.

The males are seen over the water between the morning hours 9 and 11,
on cloudless days a solitary specimen may be noticed at about midday, but
never in the afternoon.

Evidently the females are very rare and only come to the pond for the
act of oviposition. This was observed five times, after having spent m~ny
hours on various days at exactly the same course of the pond which is also
frequented by the males. The female flies close to the border of the pond,
keeping near the surface of the water. When the dark edge under overhanging
foliage is reached she chooses a spot in shallow water among partly exposed
stones, hardly keeping in check her rapid balancing flight at this point, and
nervously tapping the' surface of the water with the end of its abdomen from
three to eight times with long intervals between e~ch dip, then suddenly
tuming back and repeating this ad}ion from the other ~de.

On October 3 1930 at last, while collecting at Victoria pond, I very for­
tunately took my first female during oviposition, ·and sucoeeded in catching
up about forty eggs from it by loosely holding the insect's thorax and regularly
stripping the end of its abdomen against a piece of soft cartoon, placed in
a small bottle filled with water, thus allowing the specimen to continue.
oviposition immediately after capture.

As soon as possible the eggs were then brought to the laboratory for
breeding purposes, a report on this investigation being given on pp. 75-77 of the
present paper.

E. vittata sundana seems to prefer warm and shallow wattJrs rather more
than lakes, as distinguished from vittigera which is more f.requently met with
in temperate regions in larger and deeper pools or lakes. In the surroundings
of Buitenzorg both species were found, but hitherto they were not (yet seen
flying in company of each other.
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The exact dates on which oviposition was observed are: - 15'xI.1929,
12.IV, 23.VIII, 24.VIII and -:3'x.1930.

Epophthalmia australis HAGEN1867 (textfig. 9 and pI. 1 fig. 4).

1867 (f Hagen, Not~b.Stud.BRAUER'8 Novara-Neur., Vel1h.zool.bot.Ges.Wien, 17,
pp. 61-62. - HlaJb.: Celebes.

186>8 BRAUER, Verzeichniss Neuropt., II, Verh.zool.bot.Ges.Wien, 18, p. 742
(Macromia). - Same halbitat.

1871 (f Selys, Synopsis CorduUnes, pp. 98-9,9' sep. - Hah.: Moluocas & Celebes.
1878 SELYS, Odon.reg.Nouv.Guinee, Mitt.Zool.Mus.DreSiden, po. 2'95. - Hab.:

Celebes (Mo,luccais not mentioned!).
1901 MARTIN,Odon.Gout.Australien, Mem,Soc.Zoo1.France" ann. 1901, p'p. 227. ­

Hab.: Australia (errore!), Celebes; Borneo (e-r:rore!).
19,06 (f MARTIN,Cat.Coll.SELYS, COl1dulines, p. 63. - Hab.: Borneo (errore!),

Celebes, MoJuccas.
1914 MARTIN,Gen.lns., '1'5'5, Odon. Litb.Cordulinae, p. 26. - Same ha;bitat.
1915 RIS, Beitr.Odon.Neu-Guinea Reg., Nova Guinea, ZooL, 13, 2, p. 1'23, Cat. ­

Halb. cited after SELYS.

Material studied: - 1 (f ad., (holotype) labeled: Celebes, Limbotto,
Rosenberg (printed), and 7. Hag. 65 (written in ink on orange label) in Mus.
Leiden; 1 (fad., labeled: Moluques, Lorquin (SELYS,pink label), Epophthalmia
australis Hag. (f (SELYS),E. austl'alis Hagen (f, Rev. R. Martin (MARTIN)in
Mus. Brussels; 3 (f ad., N. Celebes, Paloe, Kalawara, 3, 10 and 12'xII.1912,
leg. Dr. L. MARTIN,in colI. RIS; 1 (f ad., S. Celebes, Maras, VI. 1929, leg.
G. OVERDIJKINK,in Mus. Buitenzorg.

Original description:- , .
"Ein Mannooen stark ausgefarbt aus Celebes. Gros>serwi~:'die vorige Art

[E. v. cyanocephala HAG.], nur die FHigel 52 mill.; das Pterostigma del' VOl'der­
£lugel etwas ktirzer als 3 mill., das del' Hinter£liigel wenig langer als 2 mill.

Del' vorigen Art ,sehr ahnlich, jedoch Mund und Kopf sehr dunkel rothlich
braun ohne gelbe Flecke, die auch seitlich an del' Stirne fehlen. Die sehr schmale
und kurz,e gelbe Biooe reicht vorn am Thorax nul' bis zur Halfte seiner Hohe
und ist gerade.

Leib schwarz, die Basalhalftedes zweiten Segments stark braun behaart,
eine gelbliche Bindedaselbst k;1um angedeutet, seitEch deutlicher. Die gelben
Flecke auf dem dritten und vierten Segment kleiner; das Basaldrittel des
siebenten Segmentes ledergelb, in del' Mitte mit kurzem weitergreifenden
Lappen. Leib unten an del' B8Isis und VOl'del' Spitze des Segments rothbraun.
Appendices wie bei E. vittata, die untere breiter als beider vorigen 'Art.

Lamina anterior spitzer, mehrerhaben, weniger tief ausgekerbt. Hamulus
wie bei del' vorigen Art. Flugel wie bei del' vorigen Art, jedoch del' Analwinkel
del' Hinterfltigel schmaler, v,ilelweniger abgarundet; das PterostJigma kleiner."

•
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This rather short description is sufficiently characteristic to dismnguish
australis from the other species of the genus since all its important features
are summarized in the same. Differences in the shape of the anterior genital
lamina, as noted by HAGEN, are very slight and, from my experience, rather
dependent on the optic angle from which it is looked at by the observer.
Judging from the fairly rich material which I was able to compare, aust~alis
is a very uniform species and no serious difficulties arose in separating it at
once from vittigera or from vittata cyano;cephala.

It is dark long-winged species of compact building with a large head and
reduced dull orangish markings on thorax and abdomen, in old males the upper
part of the head and the thorax being of a very brilliant metallic blue or purplish
colour. SELYS'S description of the male from the Moluccas is very good, though
the present state of preservation ·of the insect indeed leaves to be desired. Thn
three specimens from N. Celebes do not differ in any way from the two others
and such is the case with the single male from Maros, in the extreme south
of the island.

All literature dealing with this species appeared since the date of the
Synopsis is of no value as it refers to other species of the genus or merely
contains' quotations from the two original descriptions.

Some neural characters may .still be of use:-

N d I . d' C I b (T ) 8.16'117.8 (49) M I 10.18'118.8 (54)o a III Ices: e e es ype 11.T1:lT.TT 44' 0 uccas ITIT 12.10 44'

M 815./16.8 (47) K I 7.17./17.8 (49) 7.18'1188 (51) 8.1.7'116.8
aros ---- - aawara ---- - --- _

10.10. 12.10 42' 10.11. 11.9 41' 11.11. 12.10 44' 12.11. 10.10

( ~;). Number of cens 'in the anal loop 8-11, with or without central cell.
The pterostigma is decidedly Ism'aller than in any of the other members.

E. australis has never been figured in any way. Perhaps this is the reason
why it was so often confused with its nearest ally, viz:~;vittigera. A coloured
drawing of the entire insect may. give an idea ,of it~ ·'g~.neral appeal'ance,
the outline figures of the anal appendages may, I hope, be of some assistance too.

Epophthalmia vittigera (RAMBUR) 1842 (textfigs. 10, 11, 13,14).

1842
1871
190419061911
19'13

,
1914

4

tj> Rambur, Hist.nat.lnsectes., N eVlropteres, p. 140 (Macromia). - Hab. ign.
d'tj> SELYS,Synopsis Cordulines, pp. 96-97 sep. (pars!). - Hab.: Java (Exx.
juven.vide sub vittata sundana).

MARTIN,Mission iPavie, Zool., Nevro,pt., p. 211. - Ha;l?: Java, Tonkin,
Assarm.

d'tj> MARTIN,Cat.OolI.SELYS, COlrdulines, pp. 62-63 (pars!). - Halb.: Java,
ASISaIlll',Borneo (Exx.juven.vide sub vittata sundana).
d'tj> Ris, Libellen v.Sintang, Borneo, Ann.'s'oc.ent.Belg., 55:, pp. 2,48-251, fig.
14 (wing.,photograph d' Perak), 15 alb (anal apps. d', Sintang), 16 aJb (genit.
tj>, Sintang) (australis). - Hab.: C. W. Borneo; Peralk.
LAIDLAW,Proc.Zool.Soc.London, 1, pp. 69:-70 (australis). - Hab.: N.Borneo.
d' Martin, Gen.lns., 155, Ordon.Lib.Cordulinae, p. 26"Pl. 2 fig. 15 (insect).
- Haib.:: Java, Borneo, Assam.
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1920 LAIDLAW,Contrib..Drag.Fauna Borneo, IV, Proc.Zool.Soc.London, p. 317
(Azumw australis), p. 318 (A. vittigera). - Hab.: Borneo, teste auet.

19Q1 d''i!FRASER,Indian Drag., X, J. BOInibayN .H.Soc., 27, Pip. 680-681 (pars 1). ­
Hab.: Java (Assam, Borneo). Descr. teste SELYSi.

1926 FRASER,Notes Drag. Drutch East Indies, etc., T.rerubia, 8, livr. 3-4, p. 472
(Azuma). - Haib.: Java, Burma.

1930 HINCKS,Sarawak Museum Journ., 4, 1, no. '12, p. 53. - d''i!Sarawak (record).

Material studited: - 1 d'a.d. (terminalabd.-segm. wanting), labeled:

Batavia Lantsberg (SELYS, yellow label), unidentified; 1 d' ad., labeled : Java

(SELYS, yellow label, remainder illegible), Epophthalmia vittigera R. d' (SELYS,

yellow }Jabel), vittigera Rarubur. 124. d' Java (unkriownhandwriting, on large
orange label); 1 'i! a.d., labeled.: A (on white square label, probably RAMBUR'S
type), 125 (printed), Epophthalmia vittigera R. 'i!(SELYS, yellow label), vittigera
Rallbur. 125. ~. Java (unknown handwri,ting, idem); 1 <i?ad., labe~ed: Java Fr.

(SELYS, square yellow label), Epophthalmia vittigera Rb., Rev. Martin 1900
(MARTIN); 1 'i! juv. (hea.dand abd.-segm. 5-10 wanting), labeled: Java, par M.
P.ulsk (SELYS, yellow label), Vittigera R. (SELYS, -orange label); 1 d' ad., labeled:

V ander~. Timor (SELYS, yellow labei), Vittigera R. (SELYS, orange Label), Fig.
Gen. Ins. (printed in blue), Epophthalmia v-ittigera Rb., Rev. Martin 1906
(MARTIN). - All in Mus. Brussels. - 1 d' a.d., W. Java, G. Gedeh, Tjibodas,

1450 ill, IX.1895, I. Z. CANNEGIETERleg. (E. vitti gem Ramb., det. RIS; 1 'i! ad.,

Java 0'1'., MULIE; 2<i?in bad condition, Java, MULLER; 1 d' juv., W. Sumatra,
Padang Pandjang, ROLLE vend. 1909; 1 d' ad., Br. N. Borneo, Mt. Marapok,

Dent Province, leg. G. (E. vittigera Ramb., det. RIS). - All in Mus. Leiden. ~

1 d' ad., in spirit, Malacca, Singapore, 24.VII.1909, leg. SCHWINGHAMMER,in Mus.

Hamburg. - 1 d' ad., deL, Malac.ca, Perak, F. M. S. Perak Mus., Tai Ping

(Azuma australis, det. LAIDLAW); 1 d' juv., Malacca, Kuala Lumpur (Id.);
1 'i! ad., Malacca, Ulu Panda.u, Singapore, VIII. 1921 (Lp.); 1 d' 'ad., Br. N.
Borneo, Rebau, leg. J. C. MOULTON(Id.). - All in colI. LAIDLAW.- 1 d' ad.,

W. Java, Buitenzorg, 250 m, 25.IX.1918, leg. W. RoEPKE; 1 d' 1 <i?ad., Centro

W. Borneo, Sintang, 8.III.1910 & 3,XI.1909: leg. L. MARTIN (E. australis Hag.

forma, det. RIS, revision after 1911 I). - All in CoIl. Dr. F. RIS. - 2 d' ad.,
P'alawan, T,ay Tay, 19.IV, & La Laguna, 12.V.1913, JANSONvend., in colI. K. J.
MORTON.- 1 'i! semiad., W. JaVla, Depok, between Batavia m.d Buitenzorg,

ca. 100 m, 4.V.1930, G. HEINRICH leg.; 1 'i!ad., W. JaVla, Preanger, Garnet, 700
m, 16'xII.1930, W. C. VANHEURN leg., both in Mus. Buitenzorg.

I seriously regret not being able to include a toonscription of RAMBUR'S

first report on this species, .although the conviction grows upon me that the
female in the Brussels Museum, determined by DE SELYS as vittigem and

originally bearing a very old label with 'A' in reality is the type,~ and that
afterwards somebody else may have addeda second label with J,ava as indication

of habitat. This, however, i~ only a supposition and it seems at any rate

•



M. A. LIEFTINCK: Revision of genus Epophthalmia. 67

useful to copy SELYS'S description of vittigera as it refers to the first known
examples of which the habitat is known with certainty. It runs as follows:- .

"Abdomen J 50-53; <? 57-60. Aile inferieure J 48-51; <? 51~54.
Ailes hyalines (chez Ie <3un nuage joaunepilJe a l'angle anal et l'extreme

base portant une marque brune rudimentwire aux superieur1es, mais occupant
aux inferieures l'espace entre la costale et La mediane jusqu'a la he ante­
cubitale. - Chez la <? l.amarque brune mieux distincte aux~upel'ieures et formant
aux inferieures une bande entre la costlaleet la sous-mediane ,atteiglliant la 3e
antecubitale; enEn Ie 5e terminal des ailes superieures presque toujours lave
d'ochracesale). Membranule grise, plus foncee contre Ie bord ,anal; pterostigma
brun noiratre, surmontant 1% a 2 cellules (long de 3 mm); 15-20 antecubitales,
7-8 postcubitales; 3-4 hypertrigonaIes; 5-7 medianes; 3 ceUuIespostrigona­
les, puis 2 rangs. ReticuLation noiratre, costale a peine j,aunatre jusqu'au nodus.

D'un brun noiratre, varie de jaune. Levres 'et flace bron roussatre, une
ligne basale tmnsverse sinueuse, interrompueau milieu,et Ie fin bord lateral
au nasus, j,auns,tres. Dessus du front bleu (81c~erm;etallique (chez la <? jeune
avec une tache mediane basal.e [error?] ,et unede chaque cote du front contre
l'oeil, jaunatre, pale). Thorax brun noir a reflets bleuatre metJallique. Les
sinusantealaires en ,avant, une l1ai'eanrtehumenale etl'oite, droite, ne les
touchant pas et surles ·cotes une medi!ane etroite faisant Ie i,our du thorax
entre les ,ailes, }aunes. Abdomen cylindrique, renfle a la base, un peu epaissi
aux 6e-10e segments, noiratre, annelede jaune ainsi qu'il 'suit: un anneau
submedian etroitaux 2-6e segments, presque int,errompu en dessus, excepte
au 2e; l'anneau aux 7,eet 8e est plus pres de la base, et au 8e il n'est pas
interrompu. Pieds noiratres, femurs bruns.

<1 lOesegment un peu bossu a la base. Appendices anals brun noiratre; les
superieurs un peu plus longs que Ie dernier segment, un peu courbes en tenailles,
epais; Ie bord externeest droit dans sa premiere'll,foitie, puis forme un coude
a dent ,anguleuse; Ie bout miOusse.Appendice inferieur un peu plus long que les
superieurs, triangullai:rlea peine recourbe en haut, Ie bout un peu tronque.

~ Les raies et anneaux jaunes un peu plus larges. Appendi'ces,anals noiratres,
coniques, tres-pointus, plus courts que Ie 10e segment, ,qui est ,aussi long que
Ie ge. EoaiUevulvaire paraissruntconsisteren deux lameHesen forme ~h?feuilles
de laurier mpprochees, aissi 10nguesque 181moritiedu ge.

Jeunes. Vestige de deux marques pales a 1'81base de la levre superieure.
Les anneaux jaunes de l'abdomen plus larges aux 4-7e segments (chez Ie male
1.81base des :ailes sans marque, brune, lie 10e segment et les ,appendices anals
brun jaunatre) [error, = vittata sundana].

Patrie: JaVia. (ColI. Selye.),
N.B. Voir 181comparaison des cinqespeces voisinesa l"3!rticlede la vittata

dont lavittigera n'est peut-etl18 qu'une l1acelocale."

I may especially point to the fad that the somewhat 'aberrant shape of the {'
male anal appendsges clearly finds ,expression iMthis description, the ,darkly
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spotroed wing-bases and the wholly metalli,c upper part of the frons being
also m'Bntioned. The single juV'e>nilefemale in Mus. Brussels Lacks its head
so that I oan not say whether very young specimens have a light spot on the
dorsal sur£aoo of the frons or not. In none of the examples examined by me
a light point or spot ,is perceivable. This lets me ,suppose that SELYS'Sobserv­
ation is due toa mistake.

As already hinted at SELYS'Sl'emarks on the young m~les ref,er to vittata
sundana.

Tho more darkened specimens fr.om Sintang in Borneo, both male and
female, wer,e excellently described by RIS in 1911, 'together with ,a maLe from
Perak. The figures accompanying that description ,are l1eproduced in the present
paper ,and show ata glance that RIS was iIlot right in ,referring his insects
to australis, a species which has not been found in Borneownd is not likely
to occur there. There is ,some v,ariation in the reIamve extension. of the yellow
or brownish spots all over the body, the intensity of the dark ground-colour
and the shad-i,ng of the metallic reflex bcingalso a little different when com­
paring specimens from d~fferent habitat. As to that, I may especially point
to a very strikingly pronounced pa11aUelismbetween M acromia cincta RAMB.
and Epophthalmia vittigera: in both species the yellow ornaments on the body
gradually become more reduced in examples from the eastern parts of th'Bir
distribution, the golden-brown spots at the wing bases and the intensity of the
remaining dark colours at the same Dimebecoming more extendredanddeepened.
There is much evidence this development of melanism being influenced by the
same - probably climamc - factors and that the same ways of distribution
were followed.

,The species will at once be recognized when looking ,at the splendid picture,
of the male insect in R. MARTIN'SCorduLinae, of WYTSMAN'S'Genera Insec­
torum', dr,awn from the Timor male in the Brussels Museum.

E. vittigerais ,apparently the least r.are member'of the genus throughout
the whol'e of its oocupiedarea. MARTINa,dds As.samand Tonkin to its habitat,
the last mentioned country being omitted by the '8'ameauthor in a later paper,
and FRASER(loc. cit.) says th~t he bias soon 'specimens from Burma. There is
no reason whatever in calling these ,statements in question but I am wholly unable
to fortify them.

My own experiences with this species are very poor and so f,ar I had no
opportunity of taking any specimen myoolf, ,although we found two skins at
lake Koeripan, north of Buitenzorg, and I obsery,ed a S'ingle male patrolling
the steep border .of l,ake Tjigombong between Buitenzorg and Soekaboemi This
was flying ahov,e open water and could easily be identified from the bMt
with my glass, but its capture failed as I was much engaged at the same time
in catching the red-bodied Urothemis and Rhodothemis, also occurring there
in soOmeIliumhers. It mas further repentedly seen by Mr. DRESCHERalong lake
Padalarang, north of Boodoeng but n1'wer could it be taken a.ccording to its
only excepti()'llally coming ~thin the reach of an insec~" net. The larva is
des(}ribed and figured below.

•
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LARVAE.

69

The following nm<esare based on a mther limited number of Epoplvthalmia
larvae, partly sent to me for identific-ation by Dr. E. TITSCHACKaf the Hamburg
Museum, partly lent from Dr. LAIDLAW'Scollection. The two skins which I
refer to E. vittigera RAMB.,were taken by us during a visit to a lake not far
from Buitenzorg, Jav.a.

The peculiar and highly specialized labium has already been dealt with
by CABOT(loc. oit., 1890) and Miss BUTLER(loc. cit., 1904) sa far as elegans
is concerned in his "Biology of Dragonflies" (1917), TILLYARDmade use of the
same species ,in giving a figure of the lateral lobe of the labium which, however,

Fig. 17. E. elegans BRAUER,uItim:ate larval instal', Fo Kien,
China (Mus. Hamburg). Below left lateral view of aJbdomen,

sbowing dorsal hooks.

is not correct, the most distally 1S,ituated tooth beJing -omitted in the figure,
probably because exactly this tooth often esoapes notice in consequence af the
strongly bent tip of the lobe in natural position (cf. -also CABOT'Sfigure!).

In all my e~?"aHlplesof elegans, .as well as in the other species, this tooth is
equally developed and only little variable in~ size, like the other ones.
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Fig. 18. E. eleuans
BRAUER, interior
view of labium.

Besides, special attention may be called to the very close' and rather \unexpected
similarity of the labia in the three examined species. While maki'ng some
illustmtions for this purpose I was muoh ,surprised to find them so perfectly
agreeing that ,no useful differ,ences could be detected, - the more reaeon why
not placing the sino-japanese elegans in a separate genus.

The very full description of the larva of elegans as offered by CABOT,is,
for the most part, alsoapplioable to the other species of the genus. Only
few additions or omissions were necessary. The figures given ,are fairly good
although the somewhat distorted attitude of the entir,e insect on pI. 1 (fig. 1)
does not give a perfect idea ,of its true appearanc'e.

In the next given key only those ,c.hamcters i3,re employed which do not
appear to be variable. Other larval structures than those discussed in the
text, as i.e. the mandibles or the internal organs, have .been left out consi,der­
ation and were not ,examined by the lliuthor.

As the author has neither reared the species nor ,collected any of them
while in the act of emerging, there remains, of course, a little doubt as to
the correctness of their identification.

It is very unfortunate that lam wholly unable to deal oompletely with
the adult larva of vittata sundana, the more so rus exactly thi,s species breeds
within half a mile's distance from the 1abomtory. As, however, ,a limited number
of eggs could finally be seoured, a description and some figures ,of both the
egg and the very reffil3,rkable first lrurval 'instal' of sundana ,are here appended.

CHARACTERS OF THE FULL-GROWN LARVA.

Head small, roughly reciJangulrar in general orutli.ne, ,about twice broader
than long. Eyes situated in the antero-Iateral corner, ,small, very prominent,
knob-like, completely rounded. Head Wiith very short thin hair on the sides
belowa.nd behind the eyes. Frontal line not protruding' in dorsal view, without

di,stinct horn in the middle but with a short process of about
the same 1ength as fkst antennal joint, variable in shape
(fig. 19). Ocelli indicated. A rather deep broadly triangulm'
excavation between the 'eyes, divided by a ,str,aight suture
with a depressed 'I1aIrrowspace on eaeh Bide. Vertex in the
middle of the ,e~0avation, behind the antennae, inflated
cordate or knob-like, divided by a longitudinal depres­
sion. Sides 9f the hood convex, on each outer hind angle,
which is always completely rounded, a nipple-shaped pro­
jection of slightly vari,able length. Anteniliwe seven-jointed,
about as long as the head; the two hasal joints thickest,
the first cylindrical, long, the second half :al;1' long and much
narrower, rather rounded at tip. Remaicing joints long and
extremely thin: the third as 10nglliS the two ,basals together
or slightl:\e shorter; fourth joint ,rubout twice shorter than

•
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Fig. 19. E. elegans BRAUER,
anterior part of head, dor­
sal v~ew. Last jo,ints of an·

tennae cut off.

third, of equal length ora traoe shorter than the fifth joint; <Sixthand seventh
joints as long as fifth or distinctly Jongjer (fig. 23).

Labium of very largie size and extraordinmy shape, extending between the
middle legs as far as an ele,nated transverse ridge between the hind legs;
basal part long with two strong, rounded, longitudi­
nal1'idges underneath, tm1arged anteriorly forming in
the middle at its free margin two smooth and
rounded lobes, divided from each other by !arounded
depression. Lateral lobes strongly developed, of very
peculiar shape, comb-'-like, about as long as the
basal parts, rather narrow and but incompletely
interla<ling. The interior edgie with six very strong hook-like teeth, separated
from each other by deep rOUIl!dedspaces. Teeth asymmetrically developed. At
the left lobe the four, at the right lobe the three ba,slal teeth 'shortest and of

Fig. 20. E. vittata vittata BURMEISTER,ultimate larval instal',
Calcutta, India (colI. LAIDLAW).Below left lateral view of

abdomen, showing dorsal hooks.

subequal length, the first (basal) tooth swoUenat base, ocenulated interiorly.
The fifth tooth of left and r,ight lobes longest of all, weakly serootJe interiorly,
sixth tooth longest on left lateral lobe. The al1ieal half of all teeth black.
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When closed the first (basal) pair of teeth crossing each other. All setae absent.
Movable .hook spine-like, very short (figs. 18, 21, 29).

Prothorax rather narrower than the head; 'an elevated ridge in front, and
an ,elevated ridge around the whole hinder part, which is tnaversed by another
elevated ridge. Posterior ridge protvuding on either side, giving off a bluntly
pointed prooess. Stigma large. Dorsal parts of synthorax subquadmngular or
rather trapez.oidal,divided into three oblique, convex and somewhat angular
portions.

Wing-pads reaohing to a level between fifth and sixth segment or to the
end of fifth, lying parallel to each other on the hack, conspic.uously spotted
with black. Venation clea,dy visible in fre&hly moulted eXaIDlpleB(fig. 20).

Legs widely di.'3tant, strong, much fLattened -and very long. Hind femur
J:1eachingat least to the end of s.egm. 7, tibia aborut s'ame length as femur,
tarsus half as long as tibia. First tarsal joint very short, the two others long,
of equal length; claws shorter than last tarsal joint, slightly curved, without
teeth. Femora always with three more or less distinot dark bands.

Abdomen large, br.oadly .ov-ate,much wider than thorax, its greatest width
at or before'the middle, roof-shaped and sharply crested; side margin sharp.

Middle segments of about -equal length, segm. 9 rapidly narrowing, its hind,
margin more .or less concave, segm. 10 small and much shorter than the fore­
going. Lateral spines on segm. 9 and 8 alw.ays present, sharp and nearly straight,
that -on 8 small, on 9 much longer, reachi.ng ;at least slightly bey.ond end of
segm. 10. Dorsal hook,s on segm. 3-9.01' 4-9, com(pressed, acute and connected
with the whole length .of segments, their tips pointed towards the end of abdo­
men, extending beyond the segments. Hooks on segm. 3 or 4-5 cylindrical,
more or less raised. Last segment without -any indicati.on of .q.orsal hooks. Anal
appendages about as long as half the diameter .of segm. lO,ii-orming a thick
short pyramid of about same length and width. Appendix dorsalis as long or
slightly shorter than the cerci, broadly triangular and much flattened
dorsally; cerci thick at base, slightly upturnedamd sharply pointed at tips,
their outer margin distinctly concave. Cercoids somewhat shorter than the
appendix dorsalis, pri,cker~,shaped. Ventral side of abdomen ,slightly convex with
two in curved longitudinal sutures .at some distance from the side, these side­
portiollil. flattened and straight. Body rather l:lmooth, pubescence of abdomen
short and thin, longest at the sides of basal segments and 'along the Iateral and
posterior margins of segm. 9,' elsewhere poorly developed. Colomtion light
ochreous or dull ye110wwith a rather 'llIlIiformbrown design as shown in fig. 20.
In the other species the colours have much faded or the body is somewhat
encrustated with mud or loam.

Total Iength of the body from 32-35 rom.

The above description is applicable to the larvae of E. elegans, vittata

vittata,and vittigera .• t'

•
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Key to the species. 1)

73

1. Darsal hoaks present an segm. 3-9 af abdomen, that on 3 long and
slender, raised stmight upwards, those on 4-9 with their basal partians
lang, much raised ant.eriadyand strangly nodding, their upper distal
margins straight. Greatest width af head si,tuated in the middle. Nipple­
shaped processes shart, ,abaut 0.5 mm lang. Distance between the eyes 6.2
mm.Abdamen broadly avate, greatest width much befare'the middle, fram
segm. 6 tapering, rather pointed. Hind femur shart, reaching to. end af
segm. 7, its length (incl. trach.) 13.5 mm. Tatal Iength af body 34.8-
35.2 mm. (figs. 17-19, 23c) elegan~ (BRAUER).
Darsal hoaks present on segm. 4-9 afabdamen only, those an 4 and 5
sub-equal, slenderer a,nd mare erect than the ,athers which are rather law
and nat raised anteriarly, their upper margins being evenly' rounded ta­
wards the much painted tips. Abdamen avate, widest at 0.1' slightly
behind the middle, hardly or nat tapering tawards the end and less painted
...................................................................................................... 2.

2. Shape af head maI'le tr,ansverse, widest behind the middle. Nipple-shaped
pracesses abaut 1 mm long. Fr,antal pracess between the antennae sLightly
langer than first antenna 1 joint, triangular, bluntly pointed in frant. Eyes
widely ,separated, their distance 6.0 mm broad. Sixth antennal joint abaut
as long as fifth. Hind femur almost rewchingend af segm. 8 (not so. far
in the exuvilae!), 14.8 mm long. Gl"eatest width of ,abdomen 13 mm. Tatal
length af body 33.5 mm (figs. 23b, 28-29) vittigera (RAMB.).
Head ,smaller andcamparatively less broad, widest at the middle. Nipple­
shaped proces,ses ,abaut 0.6 mm long. Frantal process between the antennae
small, reaching to. end af first antennal j,aint, Atsanteriar marg,in cam­
pletely raunded. Eyes slightly more pratruding1apd mare appraximated,
their ,distance 5.5 mm broad. Sixth lantennal joint iThuchlanger than fifth.
Hind femur shorter, reaching to. end af segm. 7, 14.0 mm lang. Greatest
width af 'abdamen 13 mm. Total length of body 32.5 mm (figs. 20-23a).

vittata vittata BURM.

Epophthalmia elegans (BRAUER)(textfig. 17-19, 23c).
Material studied: - 14 1a['vrueult, in alcahal, Chin1a, prav. Fa-Kien, and

idem, Futshiau, C. G. SIEMSSENvend. 9XI.1906, in Mus. Hamburg.
This species needs no. ample di§ci\1lssian.The illustra,tians may give a better

impression of its appearance than a lang ,descriptian. CABaT's larva fram
Canton is evidently samewhat 'oontmctedand defarmed in the liquid. The
author gave the fallowing measurements: - lengthaf bady 31 mm; breadth
15 mm; legs 35 mm.

1) I may emphatically remind that the differences emp~oyed in this key are based
on a very limited nUITllberof specimens, except as regard'S elegans, where practically
no deviations were found whil(l'measuring about a dozen of specimens. Yet I consider
this key to be only an indication for future researci'i.
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Epophthalmia vittata vittata BURM.(textfig. 20-23a).
Material studied: - I lrurva ult, in alcohol, labeled: India, Calcutta,

Azuma spec. (LAIDLAW'Shand), in colI. LAIDLAW.
This specimen most prohably belongs to continental vittata ,and is well

distinguished from the Malaysian nymphs mentioned below, although the
differences are slight and only perspicuous when comparing them with the others.

Among other ch1liracters given in the key the differently
,shaped head will serv,eto its recognition. The figure of the
hind wing is a copy of that given by LAIDLAWin his paper
"The D11agonfly Fmma of the Malay Peninsula", in the
Journ.Mal.Branch of the ROY'alAsiati,c Soc.., I, 1923, pt. 2.
In that work it w,as offered 'as iall exampLe of the tracheation
of an anisopterous dragonfly. The author's explanation of
the different veins runs las follows:-

"C. Anterior margin of wing; note that there is no
costal trruchea.

Sc. Subcostal trachea.

M + R. Trunks of median 1lindmdi'al tradlea, running
Fig. 21. E. vittata together.
vittata BURMEISTER, .•
interior view of Cu + A. Trunks of cubItal land anal trachea, runmng

labium. together.
R. Distal part 'of radial trlachea. Rs 'Ra,dial sector'.
MI M2 M3 M4. Branches of iI11~diantrache.a.
CuI ,Cu2. Branohes of Cubital trachea.
N. Nodus. Pt. Pterostigma. T. Tri,angle. ST. Supra trilangle.
Arc. Arcu1us. Ac. Anal crossing. AL. Anlal loop. Br. Bridge-vein. Rsp!.

Radial supplement.

Fig. 22.. E. vittata vi!tata BURMEISTER, tracheation of hind wing
in ultimate larval mstar, Calcutta, India (After LAIDLAW).

Note. Important veins not pre-formed as tracheae are indicated by dotted
lines. The outline of the whole figure marks the outline of the larval wing case,
the'nterior margin of the W~J1gis shown at C and the pos,terior margin is

•
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Fig. 23. Epophthalmia spp.
Amtennae in ultimate larval
instar 'of vittata (Calcutta),
vittige1'a, (Deli, Sum.) , and

elegans (Fo Kien, China).

indioated·· by a dotted line. 1. Costal sp3ce. II. Subcostal space. III.
Median space.

This figure may be taken as representing the trtacheakion of the typical
anisopterous wing. Note espedally the Wiay in which Rs crosses M1 and M2
whel'B t.hese fork from each other, and ho~ the bridge-vein (Br) carries it
back on to the trunk of the media." (pp. 332-333).

The remaining wing-pads were used for the same purpose by the author
of the present paper, land I can wholly affirm the correctnJess of LAIDLAW'S
interpretJa,tion of the terminology of the veins.

In this larva the natural design is as excelhently demonstmted as if the
specimen were a.}ive, and I am strongly ,of opinion that the last moult took
place at most la few weeks before its oaptul"ei.

In 1919 Col. FRASERpublished some notes on
!l!nEpophthalmia larva from Poona, India, tlj,ken
from "runni.ng streams amidst curtains or masses
of water-weed" (loc.cit. p. 460, sub frontalis),
but, as is also appli,cable to ne3irly all other
species discussed in the above mentioned paper,
the description given is rather short and incom~
plete, the outline.,drawing of the insect itself as
well 3iSthat of the Labium being of little use to

the student. Apparently FRASERh3S not consulted
CABOT'Swork on the l'arval s.tage of Cordruliinae,
and it would se€m to me that the author's re­

marks on p. 459 of his paper are rather pre­
mature: - "The curving; and cupping of the
antlered lobes of Epophthalmia foretells the
evolution of the Icupped mask of the Libel1ul,ines.
ODiehas only to web in the spaces between the
elongated teeth to obta.in such a mask. This
bears out the theory that the Libellulinaeare an offshoot of a Corduline stem."

Just the reverse, I believe the peouliar transformation of the mask during
ontogeny rather points to a reoently 'adapted, veryoapricious land pro per
specialization.

Epophthalmia vittata sundana LIEFT. (textfig. 24-27).

The egg. - As .already stat~don p. 63 of this paper the eggs are deposited
in the commo.nLibellulid manner, viz. by dropping them fre€ly into the water
during flight, mertely by striking the tip of the 'abdomen from time to time
against the water's surfaoe. Epophthalmia thus practises e x 0 p h y tic ovi­
position. It is a well-known fact th3t this :method of oviposition j,s closely
correlated with the shape of the egg, this· always being of· a more

or less rounded form. However, in certain Libelluline genera ovipositing
in the s'ame way, the eggs are distinctly ,elongate, in the Trameine genus
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Zyxomma for instance even more so than in many zygopterous dragonflies prac­
- tising end 0 ph y tic oviposiition. In Epophthalmia the eggs are illlso strongly

ovate land it is very difficult to say whether
the elongate form of the eggs may be consi­
dered as ill remains of earlier conditions or is

the result of high ispecialization.
In my papers on the life-history of Pro­

corduliaand Zyxomma petiolatum I hope to
cnme back on the subjectb.

The egg is extraordinary small for sruch
large an ,insect, 470-500 [J. long, 240-250 [J.

broad, light yellow,isth ,in colour, strongly
pedioelled,and ,almost deV'oid ofa gelatinous
shelter when freshly deposited. After about
48 hours this protecting layer had become

M "'"' much swollen andea,ch egg wars now tightly
Fig. 24. E. vittata sundana f,!listened on to the ,substratum (vide p. 63).

LIEFTINC~. E.g~s, a~ut 24 ~ou;s This was cut to several pieces each ofafter OVlposltIOn(ahve), lald m '
captivity, Buitenzorg. them being placed in small petri-dishes

filled with Wiater and a small quantity of green algJa,e,and finally kept in the
labovatory. All eggs hatched !successfully between October 13 rand 15, the time
of incubation thus being V'ery short,
only ten -day,s.

The pirolarva was not observed.
Firs rt I,al' val i rn~tar (fig.

25-27).
The young specimens were re­

moV'ed fa-om the egg dish ,ood placed
separ,amelyin other petri-dishes, which
wer,e kept i,n a sh~ 'piart of the
lrubomtory in front of an open win­
dow, aind were exposed for halrf an
hour .eaoh day to the sunlight.

No food Wlas given during the
first instal', because plenty of Proto­
zoaand Rotatori,a were involuntarily
present of their OWillracoord amidst
plots of ialgae, small pieces of wood,
etc. SeV'erai specimemsdiedand many
of them diSlapp€lared by some un­
known means from the covered dish

in which they were kept. On Nov. 7
only three in aU were still living, but .Fig. 25. E. 'l!ittata sundana L~EFTINCK.I Fust larval mstar, dorsal Vlew, fewapparent y III good condItIOn. !\ few minutes after hatching (alive), Buitenzorg.

•
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days later, on Nov. 11, tWQ exuvia·e of the first instarwere fOUll!dbut the
moulted specimens were not discDvered, and a~in shDrtlyafterwards the
rem ruining larv;ae wereabsemt ,altog'ether. Thus the second Iarval instal' was not
observed 'at all ~ndtJhe experiment fo.und an unfortunate and 'CIarlyending.

Apart from its sluggishn€Ss and its minute 'size, the young larva is greatly
distinguished by its very 'effective meaJlS of protection.

From ea,ch side Df the upper part of the head a strongly projl€icting out­
gTowthof ,the vertex oan be easily observ'ed, wlhich, on ilts -slightly br.anched
apex bears two .grtCiatlymodified seba,e. These setia"e'are thick and short, and
a,re divided into llIUmeIlOUSflartJherdo.::>edspines. Moft'ieoVler,each of the thoracic
plelll'3!ei,sprovi,ded wq<tha single diViidledseta which strongly reminds the needled
and adhesive fruit-s of Bidens; raither simiLar complex setJae arise also f,rom the
dorsum of abdominal segments 8-9..

The signifoica[]jo8of these peculim modi,fiOaltions of the body-wall is easily
understood whienobservim,g the young Epophthalmia larva in situ. Soon after
emergen'oe the lilttlecreahllr€S hide t,hems(eJves among tufts of Wiater-weed and
alg,ae, involuntarily picking up all kinds of small particles whioh gmdually
become a,ttached to the spinulose setae of the body, covering its whole
surface in suc-h a m3!TI'neras to pender the insects v,t;ry inconspicuous. It was
found rather difficult to derun the older nymphs entirely i'n opder to make
satisflactorydl'awings of them, and thm'€fore (IDly just emre.r.gedspecimens could
be used.

The follow1iillgis a brief description of the first l,arv8l1ins'tar, d'l1awn up
from three living specimens. No attemptls hav,e been m8lde to ,deal with internal
st.ructures, as the mruterila'l,av,ailable was too l,imited for such purposes.

The newly hatched 1arv;a is an extremely sma,Il, very shlggish, hyaline
c-reatme wirth e1l10l1mo'Uslyprolonged 1egs which are spriead almost straIight out
wihen 8lowly w1wooering,about on the bottom of itB domaa.n.

When look,ed at from aside, the body apperurs !somewhat ourved, the head
being distinctly upturned so that the frontal part of it and the labium are turned
tow.ards the observer. The apex 'Of t,heabdomen is very mov,able, and can be

,--' freely retracted or tJelllescopedwi,thin the p~eoeding segments.
The he3!dls large, more than 1Vz times as wide3!s long, almoot rectangular

in shape. Eyes widely distant, slightly pmj.ecting in f:l''Oillit,and stituaW 3!t the
anterior ,edge of tJhe head. Epic.rail1a.umvery dIistiillict,strongly elevarted and well­
sepwaJtJedlatJe.mIly from the p0500cula,r lobes; on each l'atenal margin this prurt
of the head hea.rsa strongly projcoting off-shoot, dJiJ.'ectedveJ.1ticaHyupwards and
dividled apically into two short si,de-hmnohes which, themselves, are provided
with an apparently movabIe, somewhat brush-shaped seta of very singular
appeall181110e(Jig. 26). t' ,'
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L >ab i u m. - Menttum rectangUilalr, ",ery weak, not prajootJing in front,

reaching 'as far b81ck&;; end af prost€trnmn, abaut 0.2 rom broad at base, 0.28
at apex, with itsapiool margin

Fig. 26. E. vittata 8undana LIEF­
TINCK. Dorsal view of left lateral
portion of head, in a newly hatched
larva, showing branched frontal pro­
cess, eyes, and' base of antennae. Be­
low, a divided seta of metanotum in
the same specimen (drawn to wale).

Buitenzorg.

nerurly stl1aight. Setale '81bs€lrut.Laterall lobes

subtJri:aIng'ulla~',theiil' exteriar border stJrongly
curved and the mesal margin with six large
and pointed tooth, the 'ill1tersipiacesbeing
brOiadly rounded. Fi,rnt ClI'errationfrom the
outsidle divided. Movable haak shari and

:l'u,tilier.stout. Lateral set-ae distinct, 1.1 in
three specimens examiood, situated wlell
beyand the middle of the margin (fig. 27).

Tho. r a x rabust, rulmost squ;81re,very
slightly bllOlader th{\n head, the segments
of subequal length. Each af the tharacic
segmellioo possesses at dorsum, on tJhe
pleul1ae, <a sU!IlJgl.esha.rt, samewhat cupula.­
shaped seroa,whiJeh is strongly hoHawed at
apex, its maJ1gin being so deeply indented
as to. farm ,a riIligaf sharp spines (fig. 26a).
Only ane pair of simple setae on darsum
af separate segments. Legs excessively lang
and slender, the hinder 1eg being much
loIlig'el' than the bady, ~,'1suring abaut
1.1mm.

Fig. 27. E. vittata 8undana
LIEFTINCK. Interior view of left
lateral lobe of labium, in a
newly hatched larva, sho·wing
lateral seta, apical teeth, and

movable hook. Buitenzorg.

A b d 'a ill e n shart and weak, langeI' than head and thor-ax takelIl together,
widest >inthe middle. First three segments very short, seventh to ninth longest,
tenth sharter and sametimes whally retra'c­
ted within the faregaing segment. Darsum
of segm. 2-9 with three pair af lang
setae, the median two. increasing in thickness
and ,decreasing in length fr.om befare backwards.
On 6-7 these setae ·are spine-like, an 8-9 each
lis bvoadened tawaads the end hut shortt!' and,
besides, .are distinctly forked at tip. Segm. 10
only w:ith two. small m.edian farked setn:e an
dor&um.

Anal appendages {i,ndrectal v,alves af large
size when whally stretched, very retmctile.
Appendix dorsalis B1angated triangular with apex
aoo1uptly trun<Jated; bearing two. setae af equal
lelIlgtJh. Cel'ci at first straight, then strangly ourved outWlards, mtlJoh pra­

jecting beyond t;Ppendix dorsali.s. Anal >append~, excepted ana,l v.alves; with
lang setae. I •

•
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Total length of living specimen
Width of the head

Length of abdomen, incl. apps.
Grewtest w~diJhaf the same

0.9-1.0 mm.
0.3

< 0.6
< 0.4

The 'comparative de~
scriptian i,;;from the single
alcaholio Sumatran larva
and fram the two exuviae
oallected at lake Koeri­

pan. The skin.;;were found
attached to a dead tree­

stump fallen into the
water on shore, abaut lOne
flOat above the water's
surfaoe. I have no speci­
memaf this species taken
emerging and not a single
Epophthalmia was ob­
served by 'US aJt the time
af picking up the exuviae,
but I 'am aJmost sure that

they bel lOng ta vittigera
as this species was found
near Depak. In addition,
thein' very str,ikmg resem- ....F\lg. 28. E. vtUtgera RAM BUR, ultimate lar'val ms'tar,
blance to the nymph from Deli, Sumatra (Mus. Hamburg). Below left lateral view

Deli, illn N. K Sumatra, of abdomen, showing dorsal hooks.

which na doubt is a true vittigen;r, strengthens this apinion, the more sos.ll1ce
the shape af the head Iaf' well as the ratio of length of the 'antenlIl<aljOlillltS.are
eX'actlyidentical in om materi,al. In spite af all that, the smaller species vittata
sundana may also occur in the same pll1lOO, but I suspeot its larva will turn out
t>obe 1'3,ther diiffoo:mIt.

Bath rather thin~skinned exuviae are evenly covered Wlitha layer of rusty­
colour·edloam, wholly making disappear the originJal design af the body.

Like most of the others certainJy a mud-dW1eJ~iThgspecies .

Epophthalmia vittigera (RAMB.) (textfig. 23b, 28~29).

Mat~iaJ studied: - 1 l,arva ult, in alcohol, Labelled:, Deli, Sumatra, W.
BURCHARDleg., ded. 12.X.1895, in Mus. Hamburg. - 2 exuviae, Java occ., lake
nea;r Koerupan, west IOf Depok, 150 ffi, betwlOOllBatavia and Buite'l1zorg,
20.VIL1930, leg. Miss
TERA VANBENTHEMJUT­

TING,i'11 Mus. Bua.tenzorg.

•
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Fig. 29. E. vittigera
RAM BUR, interior view of

labium.

While this paper is 'in process of publiicrution there ,comes to hand a copy
of Dr. JAMESG. NEEDHAM'Sr~oent book "A Ma;ll/ual of Me Dl1agonfli:esof China;

a MOiliOIgraphi,cStudy of the ChillnJe&eOdoIl/aiba",Zoolo­
g)~aSmica, Ser. A. InV'e.vtebvailJesof China, V 0,1.11, fase.
1, 344 + 11 pp., tWlcnty plates, iSSlUedby the Fan
Memorilai IIl/stJittJwbe'of BioLogy, Pimping, ChulIlia,Octo­
ber 1930.

This baok oantruj,ns,on pllig'eS108 and 109, a short
desm,ipDilOlnof borth imagu land lwrva of Epophthalmia

elegans BRAUER(sub AzumaNEEDHAM), ,the LarViabeing
flgUl1edan PI. XI fig. 5 (insect) and 5a (labium).

It may be noted here LhaJtthediesCll"iption of the
larVla, 'dra"r,n 'Up fram a specimen taken near Nanking,
dOlesnot lappear to be V'e~'yoa.eful,as is the case with
Inumel'Ousoth(Jr species dJilscussJedjlll this book, the
notes em the labiJum of elegans being an flact whoLly in­
comprehiensj,b1e,and do not apply to Epophthalmia at

ruH. The outJline-sketcih of the larva 'of this insect is rather caa:icajwl'a1.

ERRATUM.

In the key for the identification of oriental Protoneurinae, 'a'sgiven on p. 150
of my previous paper "ContributiolliS to the Dr,agonfly-Fauna of the Dutch East
Indies, II", Treubia, 12, 2, Oot. 1930, the following correction should be made:­

The first sentences of lines 7 land 9 from the bottom, relative to the
position of the ne'l'vure Ac, should be transposed.' \; '~'"
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G. Abdoelkadir pinx.

2

4

Fig.

EPOPHTHALMIA (Males).

1. - Epophthalmia elegans Br., suhspec.? (Formosa); 2. - E. frontalis
Selys. type (..Malaisie"); 3. - E. vittata·sundana subsp. nov.,

type (Java); 4. - E. autralis Hagen. type (Celebes).
All natural size.
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