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This paper is the second of the series, following the general plan

of and based on the collections described in Part I, namely: (1) A
collection made by Dr. W. L. Abbott in Lower Siam, and presented

to the U. S. National Museum; (2) a collection made by Mrs. A. V. B.

Crumb, presumably in the vicinity of Toungu, Burma, and owned

by the Academy of Natural Sciences of Philadelphia, and (3) a col-

lection made by Mr. R. A. Earnshaw for the present writer in the

Karenni and Toungu districts, Burma. My indebtedness to Mr. R. A.

Earnshaw requires a secontl acknowledgment. Since the publication

of Part I he has sent me material containing specimens of the

greatest interest and value, and necessitating at some future date

additional remarks on the Calopteryginae of Burma. Through the

kindness of M. Guillaume Severin, of the Musee Royale de I'Histoire

Naturelle de Belgique, I am enabled to figure in this i)aper the

venation of twelve specimens from the De Selys collection. These

photographs were made at the museum in Belgium. The pho-

tographs of other specimens were made in the laborator}- of Prof.

James G. Needham and under his direction. Mr. Samuel Henshaw

loaned me a few very valuable specimens from the Museum of Com-

parative Zoology, Cambridge, Massachusetts. M. Rene Martin not

only loaned me a number of specimens, but gave me others which have

been invaluable in this study. Through the good offices of Prof. F.

Foerster I purchased in Germany ' a collection containing many
Gomphines from Tonkin. Mr. C. C. Adams has loaned me a number of

specimens from India, Japan, and China. Dr. Philip P. Calvert has

been freely consulted regarding many details.

In an effort to select a nomenclature for the wing veins that would

meet with the approval of students in this countr3^, at least, an exten-

o See Part I. Subfamily Calopterygin.^, Proc. U. S. Nat. Mus. , XXVIII, pp. 165-187,

published April 22, 1905.
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sive correspondence has been carried on with Doctor Calvert, Professor

Needham, and Mr. Rolla P. Ciirrie, to all of whom I am indebted for

9,dvice and suggestions. I have tried to harmonize these suggestions

as nuich as possible, and the names used in explaining the diagram
of wing-venation are the result.

In the paper on the subfamily Calopterygin^ the species discussed

were mostly well known and represented by large series of specimens in

many collections, but in the subfamilies at present under discussion

an entirely different condition exists. The reasons for this may be

briefly discussed.

In the Calopteryginae there are species in wliicli the differences in

color between the sexes are probably as great as in any species of bird

or butterfly, although those peculiar secondary sexual characters of

the male usually shown by such birds and butterflies are wanting in

the order Odonata." Of the oriental genera of Calopterygina? Bliino-

cypJia is the largest, and shows a maximum development in these

color differences. The Calopteryginse are not specialized for pro-

tracted flight, but spend nuich of their lives near their birthplace;

or if they wander it is by successive flights in an environment gen-

erally similar to their accustomed daily haunts. Nevertheless their

flight may be swift and mobile. Like the highl}^ colored humming-
birds, some of them at least are pugnacious, though evidences of

injuries to each other from this cause are wanting. Two males of

Calopteryx angustipennis will perform such rapid evolutions about each

other that the eye can scarcely follow them. Males of Hetserina wage
similar warfare. It would be strange if males of RhinocypJia did not

fight ill the same way. In Bhinocypha the hyaline spots in the wings

of certain males might well serve the same function attributed to

ej^e-spots and other striking markings on the outer portions of the

wings of Lepidoptera,'' but none of the many specimens I have seen

was so damaged as to indicate that they do so serve. In fact, I

know of no evidence that the brightly colored and often metallic

Calopteryginse are ever devoured by birds. The display of colors by
the male before the female has been recorded for two species belong-

ing to two widely different genera, though the possibility of voluntary

sexual selection by these insects is, it appears to me, very remote.

Those most active in their display, however, probably would be the

most vigorous and liighly colored of their associates and would, in

competition with others of the same species, stand the best chance of

reproducing. The male abdominal appendages in this subfamily are

but little specialized, and throughout the group are remarkably

a Some stigmatic differences may offer an exception to the rule.

& These markings are supposed to produce on the insects' natural enemies the false

impression that thoy are real vital organs, by which they may be captured with

certainty.
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similar in form. Calopteryginae generally do not display great

sensitiveness to weather conditions. Temporary cloudiness and slight

changes in wind or temperature do not result in immediate decrease

of activity or in search for a new environment. There is reason to

helieve that as a group the species have a moderately long or pro-

tracted seasonal range.

Comparing now the subfamily Gomphinae—the largest of the

subfamilies considered in this paper—with the Calopteryginsp, I

find in the former only slight differences, if any, between the sexes

of anj^ species, and these almost entireh^ confined to body-mark-
ings. Moreover, the GomphinsB are as a group obscurely or pro-

tectively colored. ISIetallic or other brilliant colors, so common in

CalopteryginiP and in certain beetles which are not eaten by birds

are unknown. The ground-color varies from pale brown through

various shades of brown and yellowish or reddish brown to black.

The markings are from Avhite through pale green, green, pale yellow,

and clear yellow to orange; or the ground-color may be the paler,

marked w4th the darker colors. The A\4ngs are hyaline, or slightly

fumose. In wing venation these dragonflies are highly specialized,

adapting them to protracted flights. For example, some species

spend much of their time in tall forest trees and during a day may
make numerous trips from a stream to trees at considerable dis-

tances from the water. There is reason to believe that certain

species spend much of their lives at a distance from the streams

which gave them birth, being fully able, when the time arrives, to

return by rapid and sustained flight. The size, stnicture, and con-

sistency of these insects make them favorable food for medium-
sized or larger insectivorous birds, and it \\\&j be well supposed that

natural selection has tended to suppress brilliant colors and habits

which would attract attention. The males do not make themselves

conspicuous by pugnacious attacks on each other. Several may
be on the wing in close proximity without attacking, though they

fre(}uently approach as if in search of females. In the form of the

abdominal appendages of the male the Gompliinae are highly special-

ized. In the oriental region Onychogomphus is represented by the

greatest number of species, and in this genus both venation and
male appendages are highly specialized. This specialization and
presumably more perfect adaptation of the appendages to their

use would render the speedy capture of the female almost certain.

Moreover, the scattering of the species through woodland and fields

adjacent to streams woukl render the meeting of individuals to

some extent accidental. In view of these facts conflicts between
males are probably the exception. During the act of copulation

Gomphinse generally seek more retired and elevated places than
the Calopteryginae. Some Gomphiiii^, at least, displaj^ great sen-

sitiveness to weather conditions, appearing about certain favorite
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haunts only a few hours during the day, absenting themselves almost
entirely one day, apparently ^\athout reason, to appear in undimin-

a

o
a.
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to forsake the water for the trees and bushes, where they rest inactive

and inconspicuous till the reappearing sun brings them again to the

stream. Continued cloudiness ma}^ cause them to leave the river,

scattering far and wide over fields and woods. Moreover, species of

this subfamily are well known to have a brief seasonal range in

temperate regions, and the same thing is probably true in the tropics.

Because of the scarcity of positive records for Burma and Lower
Siam of species of the subfamilies under discussion in tliis paper, a

slightl}^ different treatment from that emploj^ed in the paper on the

Calopteryginse has seemed desirable. In this paper I have given dis-

tribution and brief notes on all the species known in the oriental

fauna. From this it must not be supposed that I expect subsequent

collecting to show a large percentage of these species to occur in

Burma and Lower Siam. On the contrary, I believe a number of

species at present undescribed will be revealed.

Throughout the })aper the halftone figures of wings are of arbitrary

size and give no idea of the relative size of the wings in various species.

The figures representing thoracic color pattern are diagrammatic, all

drawn over the same outline, and give no idea of the difl'erent forms

and sizes of the insects themselves. The figure illustrating venational

nomenclature is still more diagrammatic. (See figs. 1-3.) The
remaining figures are drawn to scale—the same for all—and give an

idea of the relative sizes in different species.

KEY TO THE ORIENTAL GENERA OF THE SUBFAMILY GOMPHIN.^ (iMAGOES).

ORDER ODONATA (Neuroptera Odonata, Para-
neuroptera).

aa. Front and hind wings dissimilar in shape, the latter usually broader at base; the

quadrangle of the suborder Zygoptera « divided to form the triangle and super-

triangle. Males with one inferior abdominal appendage which, however, may
be deeply bifid or rudimentary Suborder ANISOPTERA

b . Antenodals of first series mostly coinciding with those of the second series ; triangle

of front wing with its long axis at right angles to the length of the wing, and
t riangle of hind wing with its long axis parallel to the length of the wing.

Family Libellulid.e

bb. Antenodals of first series not coinciding with those of the second series, excepting

in the case of two, which are thickened Family jEshnid.e

c. Radial and median supplements present; triangle of front wing at least as elon-

gate as triangle of hind wing; M2 paralleling Mj at least as far as the stigma.

Head globose. Lateral abdominal carinee present subfamily .eshnin.^

cc. Head transversely elongated ; eyes separated or meeting at a single point only.

Lateral abdominal carinse wanting.

d. Radial supplement developed ; triangle of front wing at least as elongate as

triangle of hind wing. Median labia llobe divided. . .PctaHa and allies,

probably worthy of subfamily rank
;
(not regional.

)

dd. Radial and median supplements not developed ; M.2 ijaralleling R^.

"See Proc. U. S. National Museum, XXVIII, p. 167.
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e. Median labial lobe divided. Stigma of uniform width, the distance

between C and R^ a cell or two beyond stigma less than the distance

between Ri and M^ at the same level; in front and hind wings at least

4 cross veins between M^_-f and M4^.

/. Subtriangles of front and hind wings similar in shape. Eyes touching

dorsally or but little separated.

g. Median space without cross veins; triangle of hind wing more elongate

than triangle of front wing subfamily cordulegasterin^

gg. Median space with cross veins; triangle of front wing at least as elon-

gate as triangle of hind wing subfamily CHLOROGOMPHiNiE

/(. Triangle of hind wing strongly narrowed in the direction of the

long axis of the wing Chlorogomphus

hh. Triangle of hind wing about equilateral Orogomphus

ff. Subtriangles of front and hind wings dissimilar; triangle of front wing

not as elongate as triangle of hind wing. Eyes widely separated.

SUBFAMILY PETALURiN^E (uot regional)

ee. Median labial lobe entire. Eyes widely separated. Stigma wider at

middle than at either end, the distance between C and Ri a cell or two

beyond stigma about equaling the distance between Ri and Mj at the

same level; triangle of front wing less elongate than triangle of hind

wing SUBFAMILY GOMPHINjE

/. Subtriangle of front wing crossed (except in Gomphidia javanica) ; super-

triangular cross veins present; distance from forking of Mi_2 and M3 to

subnodus equal in front and hind wings, in front wing equal to one-

fourth the distance from wing base to subnodus; cross veins between

Mi_3 and M^ numerous, at least 4 in hind wing; M3 in hind wing slightly

waved; Rg and M4 with accessory sectors; stigma long, equaling one-

third the distance from nodus to distal end of stigma.

g. Lateral margins of abdominal segment 8 dilated. Triangle of front

wing short, the inner and superior sides about equal Ictinus

gg. Lateral margins of abdominal segment 8 not dilated. Triangle of

front wing longer, the outer and superior sides about equal.

Gomphidia

ff. Subtriangle of front wing and all supertriangles without cross veins; dis-

tance from forking of Mi_2 and M3 to subnodus equal to about one-

third the distance from wing base to subnodus in front wing; R^ and

M4 without .distinct accessory sectors; stigma shorter, in length less

than one-third the distance from nodus to distal end of stigma.

g. Triangle of hind wing crossed; at least 3 rows of cells between M4 and

Cui at level of penultimate antenodal in front wing.

h. Triangle of front wing crossed; arculus in front and hind wings at

level of second antenodal; anal area of front wing with 2 rows of

cells proximal to the triangle, followed distally by more than 2

rows; M4 and Cu^ in front wing divergent, about 15 cells between

at wing margin; in hind wing 2 cross veins between M,_3 and M^;

trigonal supplement distinctly present; distance from forking of

Mi_2 and M3 to subnodus about equal in both wings.

i. Cubital space with 2 or 3 cross veins in addition to the one forming

the subtriangle; Mj^ in front wing arising nearer nodus than

stigma; basal antenodal of second series present in four wings;

sectors strongly curved, the angle of R^ with the hind margin

obtuse Sieholdivs

a. Cubital space with 1 cross vein in addition to the one forming the

subtriangle; Mi^ in front wing arising nearer stigma than nodus;
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basal antenodal of second series wanting; sectors less curved,

R3 meeting the hind margin of wing at an acute angle . Hagenius «

hh. Triangle of front wing free; arculus in front and hind wings near

the third antenodal; anal area of front wing with 1 row of cells

proximal to the triangle, followed by not more than 2 rows; M4
and Cui in front wing nearly parallel, about 9 cells between at

margin; in hind wing 1 cross vein between Mi_3 and M^; tri-

gonal supplement not distinct; distance from forking of Mi_2
and M3 to subnodus greater in front wing than in hind
wing Davidius

gg. Triangles, subtriangles, and supertriangles all normally free; dis-

tance from forking of Mi_2 and M3 to subnodus greater in front wing
than in hind wing; sectors uniformly curved ; trigonal supplement
not distinctly developed; stigma short, usually one-fourth or less

in distance from nodus to distal end of stigma.

h. Normally with 3 or more cross veins between M1-3 and M4 in hind
wing and 4 or more in front wing; Mj.., and M^ approximated at

or immediately beyond their origin at the arculus; stigma with-

out brace vein.

i. Basal antenodal of second series present in all wings (excepting

in Leptogoviphus sp.); anal area of front wing with 1 or 2 rows
of cells before the triangle, followed by 2 or more rows.

j. More than 2 rows of cells between Mi and Mj^ at level of distal

end of sti'gnia; anal area of front wing with maximum width
of 3 or more cells; proximal angle of triangle in front wing
not as far distant from arculus as length of proximal side of

subtriangle; forking of Mi_3 and M4 in hind wing symme-
trical Macrogomphus

jj. One row of cells (rarely 2) between M^,aud AIi_^ at level of distal

end of stigma; anal area of front wing with a maximum width
of 2 cells; proximal angle of triangle in front wing at least as

distant from arculus as length of proximal side of subtriangle;

forking of Mi_3 and M^ in hind wing unsymmetrical.

Leptogoviphus
a. Basal antenodal of second series wanting; anal area of front wing

with 1 row of cells throughout; 1 row of cells between Mj and
Mi,^ at level of distal end of stigma; proximal angle of triangle

in front wing at least as distant from arculus as length of prox-
imal side of subtriangle; forking of M^_.^ and M^ in hind wing
unsymmetrical Mierogomphus

hh. Normally with 1 cross vein (rarely 2) between Mi_3 and M^ in hind
wing and 4 or less in front wing; Mi_3 and M^ distinctly separated
at ajid beyond their origin at the arculus; forking of Mi_3 and
M4 in hind wing symmetrical or not distinctly unsymmetrical;
stigma with or without brace vein; proximal angle of triangle in

front wing not as distant from arculus as length of inner side of

subtriangle. &

a Characters based on a study of the American H. brevistylus, the only species of the
genus known to me.

b The following genera form a group of great venational uniformity marked by
many minor diversities. At least 2 of them are of very wide distribution and others,
not regional and not here considered, find their closest allies here. Genera have
developed these many minor venational characters independently, at least in many

Proc. N. M. vol. xxxiii—07 18
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i. Stigma long, in front wing equal to more than one-fourth the dis-

tance from nodus to distal end of stigma; triangle in hind wing
greatly elongated, the upper side about twice as long as the

inner side; basal antenodal of second series present in both
wings; M4 and Cuj in front wing divergent, 3 rows of cells

between at level of the nodus; 2 rows of cells between M.^ and

Mia in front wing at level of distal end of stigma; 2 rows of cells

between Mj and M2 in front wing beginning nearer the stigma

than the nodus; arculus in front wing at or proximal to second

antenodal; cubital space in front wing with 1 cross vein in

addition to the inner side of the subtriangle; anal area in front

wing with 1 row of cells jjroximal to the triangle, followed by
a maximum width of 3 cells or more; 3 rows of postanal cells in

hind wing; distal angle of triangle in hind wing not separated

from M4 by a distinct stalk; stigma with brace vein.

Cydogomphus
a. Stigma shorter, at the most equal to or less than one-fourth the

distance from nodus to distal end of stigma; triangle in hind
wing with upper side not twice as long as the inner side; basal

antenodal of second series usually absent.

j. Cubital space in front wing with 2 cross veins in addition to the

one forming the inner side of the subtriangle; M4 and Cu^ in

front wing with 3 rows of cells between at level of nodus; 2

rows of cells between Mj and Mj^ in front wing at level of distal

end of stigma; arculus in front wing distal to second antenodal;

anal area in fi-ont wing with 2 rows of cells proximal to the tri-

angle, beyond the triangle but little better developed, nor-

mally only 2 cells wide at the maximum; 4 rows of postanal

cells; distal angle of triangle in hind wing not distinctly

separated from M4; brace vein of stigma apparently variable.

Anisogomphus

jj. Cubital space in front wing with one cross vein in addition to

the one forming the inner side of the subtriangle.

k. Triangle in hind wing not distinctly separated from M^ by
a short stalk; usually 2 (sometimes 3) cross veins between

Mi_3 and M4 in front wing.

I. A2 in hind wing arising near the middle of the lower side of

the subtriangle, postanal cells of about the same width

throughout; arculus in front wing at or proximal to second

antenodal; 1 or 2 rows of cells between M^ and Mi^ in

front wing at level of distal end of stigma ; 2 cells between
Mj and M, in front wing beginning nearer stigma than

nodus; stigma with brace vein.

cases, and, in the resulting confusion, relationships are almost impossible of discern-

ment. At the same time I believe the genera may be accurately defined, though
their proper grouping is impossible, by venational characters alone. Material access-

ible to me, as ex^jlained more fully in the following pages, has been such that I have
been limited to a first-hand study of venational characters only, in the case of many
genera, and in the case of all to but few specimens and species. It is to be expected,

therefore, that the arrangement of genera is not entirely a natural one and that the

definitions in many cases are too explicit to cover all the species. More material,

both adult and nymphal, than that to be found at present in all the collections in

the world and the tabulation of other as well as venational characters will be necessary

for the ultimate solution of the relationships of these genera.
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VI. Three rows of postanal cells in hind wing.

n. Anal area in front wing with maximum width of 2 cells,

distal to the level of the triangle scarcely 2 cells

wide, and that only for a short distance; M^ and Cui

in front wing parallel to beyond the nodus, 2 cells

between at level of nodus.

0. One row of cells between Mi and Mi^ in fi'ont wing to

the wing margin; anal area in front wing with 1

row of cells proximal to the triangle; Cuz in front

wing ending under the nodus.". . .Anonnogomphus

oo. Two rows of cells between Mi and Mi,^ in front wing

at level of distal end of stigma; anal area in front

wing proximal to the triangle, 2 cells wide for a

distance of 1 cell only, or only 1 cell wide; Cug

in front wing ending ]jefore the nodus.

Burmagoviphus

nn. Anal aica in front wing with a maximum width of 3

cells, proximal to level of triangle 1 cell wide; M^

and Cui in front wing divergent, at least 3 rows of

cells between at level of nodus; 2 rows of cells be-

• tween Mi and Mi^ in front wing at level of distal end

of stigma Platygomphus

mm. Four or more rows of postanal cells in hind wing; 2 rows

of cells between Mi and Mi,^ in front wing at level of

distal end of stigma; anal area in front wing proximal

to triangle, 2 (or in some American species 1) cells

wide, distally reaching a maximum of at least 3 cells

(2, fully developed, in some American species); M4

and Cui in front wing divergent, at least 3 cells be-

tween them at level of nodus Gomphusa

II. A2 in hind wing arising near or proximal to the inner angle

of the subtriangle, Ai or AjOr both usually decidedly an-

gled, at least 4 rows of postanal cells; anal area in front

wing proximal to the triangle, 2 cells wide for at least the

length of 1 cell, followed distally l)y a maximum width

of not less than 3 cells.

m. M4 and Cui in front wing parallel to beyond the nodus, 2

cells between at level of nodus; arculus in front wing

at or proximal to second antenodal; 1 or 2 rows of cells

between Mi and Mi,^ in front wing at level of distal end

of stigma; 2 cells between Mi and M2 appearing first

nearer the stigma than the nodus in front wing; first

postanal cell in hind wing divided, not twice as wide as

the second; stigma with brace vein. ..Onychogomphus

mm. M4 and Cui in front wings divergent, 4 rows of cells be-

tween at level of nodus; arculus in front wing distal

to second antenodal; 3 rows of cells between Mi and

Ml,, at level of distal end of stigma in front wing; 2

cells between Mi and M, appearing first nearer the

nodus than the stigma in front wing; first postanal

cell in hind wing divided, twice as wide as the sec-

a As shown by Needham's studies of some of the North American species, sub-

groups are definable, but more material is needed for a final disposition of the suljject.
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ond; stigma without brace vein (in cochinchinensis,

the only species of the genus I have studied).

Heterogomphus

kk. Triangle in hind wing distinctly separated from M4 by a short

stalk (the extreme development from the condition found

in Agriogomflms and Neogo7nphus , for examples); M4 and

Cu, in front wing divergent, 4 cells between at level of

nodus; 3 rows of cells between Mj and Mj^ at level of distal

end of stigma in front wing; 2 rows of cells between Mj and

M2 in front wing appearing first nearer stigma than nodus;

arculus in front wing distal to second antenodal; anal area

in front wing with 2 rows of cells proximal to the level of

the triangle, followed distally by a maximum width of 4 or

5 cells; A, in hind wing arising near the inner angle of the

subtriangle; 5 rows of postanal cells; 3 or 4 cross veins be-

tween Mi_3 and M4in front wing; stigma with brace vein.

Merogomphus

Subfainily OORr>XJIL.E&,A-STE;RI]Sr^E;.

Genera ALLOGASTER De Selys, ANOTOGASTER De Selys
anci THECAGASTER De Selys.

No species of the subfamily Cordulegasterinse have been reported

for Burma or Siam and none is represented in the collections accessible

to me, though representatives of three genera are known from India.

Fig. 4.—Wings of male Anotogaster sieboldii from Japan.

These genera are separated by De Selys as follows: Allogaster is

distinguished by the greatly developed frons, almost as wide as the

eyes, with the crest as elevated as the base of the occiput. Only

one species, latifrons I)e Selys, from Bengal, is Ioiomti. In Anoto-

gaster the stigma is long, the head globose; and in Tliecagaster the

stigma is short, the head transverse. Four species of Anotogaster

are kno\Mi, occurrmg in Nepal and North India, through Tibet

and China to Japan. A. lasalis De Selys, occurring in North India,
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is distinguished by De Selys from nipalensis De Selys, occurring in

Nepal, as follows: By yellow venation instead of black; by a large

yellow ring on al^dominal segment 10, wanting in nipalensis, and

by other characters. TTiecagaster is represented by two species from

North India (North India and Himalaya). These species, originally

placed m this genus by De Selys, were later definitely referred l)y

him to Cordulegaster (Causeries Od. No. 7). The two species, hrevi-

stigrna De Selys and parvistigma De Selys, have the abdomen black

wdth dorsal spots in a half ring. T. hremstigm-a has 14 or 15 ante-

nodals in front wing, while parvistigma has 21. Some other differ-

ences mentioned by De Selys are: T. brevistigma has the upper lip

bordered with black, and abdominal segment 10 black with a lateral

longitudinal yellow spot; parvistigma has the upper lip not bordered

with black, and 10 without yellow markings. Representatives of

the subfamily Cordulegasterina? will certainly eventually be found in

Burma and probably also in Siam. (See fig. 4.)

Subfamily OIILiORO&OM:PH:iJSr.fE.

Genus CHLOROGOMPH US De Selys.

This genus is represented by two species confined to Sumatra
and Java.

Fig. 5.—Wings of male OROGOMPHrs atkinsoni. De Selys' collection.

Genus OROGOMPHUS De Selys.

Three species are known, found in Luzon, Bengal, Tonkin, and
Burma. The three species are distinguished by De Selys as follows:

0. splendidus De Selys, Luzon and Tonkin, and speciosus De Selys,
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Burma, are distinguished from. atJcinsoni De Selys, from Bengal, by-

having the frons less elevated, entirely black in front; 3 yellow

lateral thoracic stripes, the middle the widest, instead of 2; and
the end of the abdomen a little dilated. (See fig. 5-6.)

Fig. 6.

—

Wings of female Orogomphds atkinsoni. De Selys' collection.

0. splendidus has the wings marked with brownish yellow, the

apices reddish brown, and abdominal segments 3-7 black. In

speciosus the wings are hyaline, and segments 3-7 are black, with

an apical yellow spot on each.

I. OROGOMPHUS SPECIOSUS De Selys.

"Taho en Mars (Fea)." Known only from the female. I have

not seen specimens. Abdomen 57 mm., hind wing 46 mm.

Subfamily GO]VIFIII]Sr.3±:.

Genus ICTINUS Ram bur.

Fifteen species and one variety of the genus Ictiiius are at present

recognized, or twelve species and four varieties, if De Sel^^s's views are

followed. Twelve of these sixteen occur in the oriental region.

These have been divided into two groups by De Selys, defined most
readily by the color pattern of the head, thorax, and legs, as follows:

First group.—Face largely black; posterior edge of side of thorax

black; femora largely black or brown. I. tenax Hagen occurs in the

Philippines. It has been described from a single male and an incom-

plete female. Accordmg to De Selys it is distinct by havmg the

femora with an external double yellow stripe, obliterated on the

second femora of the female; the nasus banded, not spotted, with

yellow; abdominal segment 7 spotted, not ringed, with yellow; and
the inferior abdominal appendage of the male not more divaricate
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than the superior appendages. I. decoratus De Selys occurs in Java,

Sumatra, Borneo, and Tonkin. It may be recognized by the asso-

ciation of the following characters: Antehumeral yellow stripe

slightly or not interrupted; frons black, with a narrow yellow line;

a yellow stripe betw^een the two lateral thoracic sutures; posterior

edge of side of thorax broadly black; and femora largely brown.

7. melsenops De Selys occurs in Indo-China, Sumatra, and Borne©.

It is distinct from all by having the antehumeral stripe reduced to a

superior spot and the area between the lateral thoracic sutures uni-

formly black, or with 1 or 2 small superior spots. Of the remainmg
four oriental species (or two species and two varieties) of this group,

yertinax Hagen, occurring in China and Tonkin, is separated by having

the nasus without a median yellow spot, abdominal segment 8 later-

ally spotted, without a yellow ring, and 10 all black. 7. rapax

Rambur, known from India and Indo-China, is ver}^ closely related

to prsecox Hagen, fi-om India, and mordax De Selys, from India, the

latter two being regarded by De Selys as varieties of rapax. I. mor-

dax may be recognized from the fact that it has the black stripes on

the lateral sutures joined at the middle, reducing the yellow stripe

between them to a superior and an inferior spot; as m pertinax,

abdominal segment 10 is black. In rapax the abdomen is 47-52 mm.,
hind wing 40-44 mm.; in prxcox the abdomen is 50-53 mm., hind

wing 39-40 mm.; in prxcox the basal black of the frons connects

at the middle with the black of the frons in front; in rapax yellow

occupies the basal half of abdominal segment 3 and basal two-fifths

of 4-6; in precox the yellow is reduced. Closely related as these

species are, Hagen' s figures in Monographic des Gomphines indicate

differences which should permit of more decisive definitions if material

were at hand.

Second group.—Face largely yellow; posterior edge of side of

thorax without black; femora largely yellow. In aiigulosus De Selys,

from India, and atrox De Selys, from India, the leaf-like expansions of

segment 8 are of medium size, largely or entirely l>lack; in davatus

Fabricius, fi'om Japan, China, and Tonkm, and pJialeratus De Selys,

from China and Tonkin, the expansion is larger, yellow, broadly

bordered with black. In atrox the upper lip is not bordered with

black, the rear of the head is black, the expansion of abdominal seg-

ment 8 is yellow at the base, and there are 5-6 enlarged spines on the

posterior femora; in angulosus the upper lip is bordered with black,

the rear of the head is black and yellow, the expansion of 8 is entirely

black, and there are 7-8 enlarged spines on the posterior femora.

7. plialeratus w^as regarded as a variety of davatus by De Selys, dis-

tinguished by a smaller expansion of segment 8, by having segment 10

without a dorsal yellow spot, as in davatus, and by having the triangle

of the fi'ont wmg followed by 3 cells instead of 4 as m davatus. Three
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males from Tonkin in my collection have segment 10 and appendages

as described for -plwleratus, but are otherwise like clavatus excepting

that the venational character mentioned is intermediate; in one

specimen the triangle in both front wings is followed by 3 rows of

cells, in another specimen by 4 rows, and in the third specimen one

wing has 3, the other 4 rows. Either such a species as jphaleratus

does not exist or it has been imperfectly described.

2. ICTINUS MELiENOPS De Selys.

Trong, W. L. Abbott, collection U.S.N.M., 4 males, 12 females.

Fig. 7.—Wings of male Ictinus meljlnops from Siam.

Wings more or less fumose in one male and nine females. Sub-

trianorle in front wins 2-celled in all but the right wins: of one

Fig. s.—Wings of female Ictinus mel.enops from Siam.

male, where it is open, and one mng of a female where it is 3-celled;

subtriangle in liind wmg open in all. Triangle in front wang 2

cells long, the fii'st cell divided, making the triangle B-celled—in
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4 male wings and 10 female wings (in three cases slightly abnormal,

the divisions obscured or disguised) ; triangle in front wing 3 cells

long, the first cell divided, making the triangle 4-celled—in 3 male

wings and 15 female wings (disguised in one case) ; triangle in hind

wing 2 cells long and 2-celled—in one male wing; triangle in hind

wing 3 cells long and 3-celled—in 5 male wings and 19 female

wings; triangle in hind wing 3 cells long, the first cell divided, making

the triangle 4-celled—in 2 male wings and 5 female wangs. Upper
lip entirely black in one male and one female; upper lip with 2 basal

yellow spots, more or less distinct, in all the others. Nasus with a

more or less distinct yellow spot at either end in all. Pale area of

fi'ons above of about uniform width in three males and five females;

narrowed or divided in the middle in one male and seven females.

Ictinus melsenops, race sumatranus Kriiger from Sumatra does not

seem sufficiently different. (See figs. 7 and 8.)

3. ICTINUS PERTINAX Hagen.

One male from Burma collected by Earnshaw.

This has the? upper lip black, with two small squarish basal spots,

separated by black, about equal to their width; the antehumeral

stripe widely divided. I have two adult males and a teneral male
from Tonkin. This teneral specimen, which I refer to "pertinax, has

the spots on the upper lip larger and connected ; and the antehumeral

stripes are narrowed but not divided above.

Genus GOMPHIDIA De Selys.

The seven described species all occur in the Oriental region. G.

krugeri Martin is rivalled in size only by perakensis Laidlaw. It

is known from Tonkin; abdomen 63 mm., hind wing 50 mm.; front

wing, antenodals 24, postnodals 13-14; distinct from all the others

by having the dorsal thoracic stripes on either side of the middorsal

carina joined at their upper end with a spot which represents the

upper end of the antehumeral stripe. G. conjiuens De Selys occurs

in Central China, Tonkin, and Anam; abdomen 53 mm., hind wing
48 mm.; fi'ont wing, antenodals 19-20, postnodals 11; distinguished

from all others by having the dorsal thoracic stripes joined below with

the mesothoracic half collar. G. javanica Foerster, from Java, has

the abdomen about 53 mm., hind wing 40-43 mm.; front wing,

antenodals 16-18, postnodals 12; it is peculiar in having the sub-

triangle of the front wing free, not divided (the subtriangle of the fi-ont

wing is sometimes free in maclacMani, but in javanica the rhinarium

is yellow, while it is black in maclaclilani) . G. Mrsddi De Selys

and perakensis Laidlaw are peculiar in having; a relatively large

number of postnodals. G. kirscliii occurs in the Philippines, Borneo,

and Tonkin; abdomen 45-48 nun., liind wing 38-42 nun.; front
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wing, antenodals 18-19, postnodals 15-17; on the sides of the

thorax in the black area between the two lateral sutures is a

row of yellow spots. G. perakensis Laidlaw was described from

the Malay Peninsula; abdomen 59 mm., hind wing 54 mm.; front

wing, antenodals 22-23, postnodals 17-18; the abdomen is largely

black, with the dorsal basal one-third of 7 yellow; Doctor Laidlaw

compared his specimen in coloration with a Macrogomphus in the

British Museum erroneously determined as quadratus; there is no

similarity between perakensis and quadratus. The two remaining

species of Gompliidia are separated at once by the color of the head.

G. maclachlani De Selys occurs in Borneo, Sumatra, Tonkin, and

Anam; abdomen, male 51-55 mm., female 52 mm.; hind wing, male

38-43 mm., female 46 mm.; front wing, antenodals 19-21, postnodals

10-14; face entirely black excepting part of the frons. G. t-nigrum

De Selys is known only from North India; abdomen 52 mm., hind

wing 39.5 mm.; front wing, antenodals 15-16, postnodals 9-10; face,

vertex, and occiput largely yellow. An eighth species is described

below as new, from a specimen fi'om Siam.

4. GOMPHIDIA ABBOTTI, new species.

Abdomen, male without appendages 50 mm., superior appendages

3.5 mm.; hind wing, male 41 mm.
Wings hyaline, without trace of basal spot; membranule white;

stigma very dark brown, covering 4 or 5 cells, brace vein present;

Fig. 9.—Wings of male Gomphidia abbotti from Siam.

antenodals, front wing 18-19, hind wing 12-13; postnodals, front

wing 11, hind wing 10-11 ; triangle in front wing 3 cells long, the first

cell divided, making 4 cells in the triangle, followed b}^ 3 cells, then 2

;

triangle in hind wing 2 or 3 cells long, followed by 3 or 4 cells, then 2

;

subtriangle in front wing once divided, in hind wing free; cubital
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space in front wino^ with 3, in hind wing with 2 additional cross veins;

1 or 2 supertrianguhxr cross veins in front wing, 1 in hind wing; 6-8

cross veins between ]Mi_3 and M^ in front wing, 4-5 in hind wing; anal

triangle 5-celled. (See fig. 9.)

Lower lip dull brownish, the adjacent portion of the rear of the

eyes dull yellow; remainder of the head black, marked mth yellow

as follows: Upper lip wdth a superior spot on either side, separated

by more than their own length; .base of mandibles, margined with

black; rliinarium; a very small inferior lateral spot on nasus; a

narrow superior line on the frons in front; the anterior half of the

frons above, this pale area nearly or quite divided by a broad low

triangle of black continuous with the basal black of the frons. Occi-

put high, rounded, with short cilia.

Prothorax ricli dark brown. Thorax of the same color, paler

below, marked with light yellow as follows: A wide mesothoracic

half collar, divided at the median line; short, widely divaricate,

cuneiform stripes on either side above, beginning just in front of the

antealar sinus and reacliing about half way to the mesothoracic half

collar; antehumeral stripe entirely wanting, not represented by a

spot or line; mesepimeron with a stripe a little more than 1 mm. wide,

of nearly uniform width for its entire length; just behind the extreme

upper end of this stripe a minute inconspicuous spot (probably this

is variable and specimens with a row of spots in the black area would

not be surprising) ; metepimeron with a stripe not quite 2 mm. wide

at its widest part; a spot between the front mugs, and a transverse

row of 3 spots in juxtaposition between the bases of the front and

liind wings. Legs darlv, brown, apices of femora and the til)ia? black.

Abdomen brown anteriorly, black posteriorly, marked with yellow

as follows: 1 and 2 obscurely marked, 1 with a dorsal basal spot, 2

with a dorsal median spot, the auricles dull yellowish tipped mth
black; basal dorsal rings on 3-7, occupying two-fifths of 3, one-third of

4-6, and nearly one-half of 7; these yellow areas minutely punctate

with black and on 3-6 divided posteriorly in the median line by the

encroaching black; on 7 the yellow is produced slightly posteriorly in

the median line; 8 with a small obscure basal lateral spot, a hint of

which is found on 9; 10 with an obscure dorsal median greenish spot,

the spot itself with a median black spot; appendages black; abdomen
beneath dark, base of 3, vesicle, and portion of apices of genital

hamules pale. (See fig. 10.)

Genital lobe represented on the margin of the segment by a low

ridge w^th 4-6 short black teeth; anterior lamina prominent, the

median third produced posteriorly as a smoothly rounded tubercle;

hamules thin, plate-like, extending well beyond the vesicle of the
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penis, the anterior not reaching the apex of the posterior, its apical

third a long slender hook; posterior hamule elongated triangular in

general shape, the sides somewhat rounded.

Described from a single male, collection U.S.N.M., collected at

Trong, Lower Siam, Jan.-Feb., 1899, by Dr. W. L. Abbott, for whom
this fine species is named.

Tyj)e.^Ca,t. No. 10449, U.S.N.M.

Contrasted with other species of the genus certain differences may
be noted. From t-ni(jru7n it differs hi having the triangle of the front

wing followed by 3, not 4, cells; the face largely black; anterior fem-

ora without pale stripe; abdominal segment 8 black, with a lateral

basal pale spot, not yellow with apical one-third black; 7 with scarcely

basal half yellow, not basal three-fourths; 9 almost entirely black, and

I

Fig. 10.—GOMPHIDIA ABBOTTI FROM SlAM. A, DORSAL, AND B, LATERAL VIEWS OF MALE ABDOM-

INAL APPENDAGES. 9 AND lo, ABDOMINAL SEGMENTS.

appendages differently shaped. From maclachlani it differs by having

the upper lip spotted with yellow and the rhinarium yellow; the abdo-

men with less black, and the appendages differently shaped. From
Jcirschii it differs in having a darker nasus; the antehumeral spots or

stripes absent; abdominal spots not lateral but dorsal, reduced on

8 instead of more prolonged; appendages differently shaped, and a

smaller number of postnodals. From. j^eraJcensis it differs by the more

extensive yellow on abdominal segments 3-6 and the smaller number

of postnoclals. From confluens it differs by having the subtriangle oi

front wing 2-celled, not 3-celled; by the differently colored face; by

the isolated dorsal thoracic stripes; by the black legs, and by the much
darker abdominal segments 7-10. From l^rugeri it differs by the

2-celled, not 3-celled, subtriangle of the front wing, by the dorsal
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thoracic pattern, by the more extensive yellow on abdominal segments

3-6, and by the very different appendages. From javanica by having

the subtriangle of front wing divided, not free; by the more extensive

yellow on abdominal segments 3-6, and b}^ the form of the appendages.

Genus SIEBOLDIUS De Selys.

Three species have been described in this genus. All are large

insects, abdomen 55-61 mm., hind wing 47-55 mm. S. alhardse,

De Selys occurs at Pekin; japjjonicus De Selys is known from Borneo

and the Malay Peninsula; and grandis Kriiger has been described

from two females from Sumatra. S. graiidis is based largely on

characters of the occiput and it remains to be seen if the species is

separable from, jajj'ponicus. Ijaidlaw's record of grandis from the

Malay Peninsula should really be ja'pi)onia(s, I believe.

5. SIEBOLDIUS JAPPONICUS De Selys.

Four males, Khow Sai Dow Mountain, 1,000 feet, Trong, I^ower

Siam, Jan.-Feb., 1899, Dr. W. L. Abbott, collector, collection

U.S.N.M. One of these is teneral. All agree with De vSelys's descrip-

FiG. 11.—Wings of male Sieboldius japponicus from Siam.

tion in Odonates du Japon and with Laidlaw's description of a male
"caught at the foot of Gunong Inas (about 1,000 feet above sea level)

near a small jungle pool, in January, 1900." (See fig. 11.)
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Genus HAGENIUS De Selys.

In addition to the American hrevistylus De Selys, Martin has

described a second species, gigas, from Tonkin. Martin's species is

much the larger of the two, having the abdomen 71 mm. and the

Fig. 12.—Wings of male Hagenius brevistylus from North America.

hind wing 54 mm., and the dorsal thoracic stripes are joined with

the mesothoracic half collar and not isolated as in brevistylus. (See

fig. 12.)

Genus DAVIDIUS De Selys.

The species of this genus are all small or of moderate size, ranging

from abdomen 29 mm. and hind wing 27 mm. to abdomen 44 mm.

.

and hind wing 40 mm. There is great indefiniteness throughout the

genus in the development of cross veins in the triangles. In nanus

De Selys, from Japan, the triangles of all 4 wings were crossed in the

first female studied by De Selys; later material had the triangle of

front wing free and triangle of hind wing crossed and the supertri-

angle, normally free, accidentally crossed. Of hicornutus De Selys,

from Japan, only one female has been described, and this has the

triangle of front wing free and triangle of hind wing crossed. D.

davidii De Selys, known from two females from Tliibet, has the tri-

angle of front wing free, of hind wing crossed. D. ater Hagen, from

Japan, has the triangle free in all 4 wings, excepting that it is crossed

in one hind wing of a female. D. frulistorferi Martin, from Tonkin,

in 6 specimens has the triangle of front wing free, of hind wing crossed;

in a seventh specimen, female, all the triangles are crossed. D. aber-

rans De wSelys, known fTom a single female from the north of India, has

the triangle of one front wing free, the other triangles crossed. D.

zallorensis Hagen, Himalaya, known from a single male, has the tri-
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angle of front wing free, of hind mng crossed. None of the species

has been taken in Burma or Siam. The two Indian species are very

similar and were regarded by De Selys as probably the sexes of a

single species. They are separated from, frulistorferi by having two

pale areas on either side of the thorax above, instead of one; by the

presence of a black stripe on second lateral suture, wanting in

frulistorferi; in aherrans and zallorensis there are 10-12 antenodals

in the front wing (7 or 8 in hind wing of aherrans), and 7-10 post-

FlG. 13. -WlNfiS OF FEMALE DAVIDIUS FRUHSTORFERI FROM ToNKIN.

nodals; in /m/;-.s'^or/^ri there are 14-lG antenodals in front wing, 10

in hind wing, and 11 or 12 postnodals in front wing and 10 in hind

wing. Characters for separating the two Indian species are not

evident in the descriptions. In both the abdomen is largely black,

1 and 2 largely 3'ellow, and the following segments to 8 each vnt\\ a

lateral basal and apical spot. The type of aherrans has the last 6

segments wanting. (See fig. 13.)

Genus MACROGOMPHUS De Selys.

The nine species belonging to this genus are confined to the Orient.

In addition to the two distinct patterns of thoracic colors, separating

these species into two grouj^s, venational differences exist, but

whether these venational differences are constant for the two groups

I do not know. I have seen only one species of each of the two

groups. In the case of the species of the quadratus group, in addition

to several minor differences, the greater complexity and remarkable

curving of the sectors, as compared mth the species belonging to the

farallelogrannma group, may be noticed.

Quadratus group.—Dorsum of thorax black, with a large squarish

yellow spot on either side below. In quadratus De Selys, from
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Borneo, and possibly Sumatra, the yellow dorsal thoracic spots do

not extend laterally beyond the humeral suture, and the auricles of

the male are entirely black. In thoracicus McLachlan, from the

Malay Peninsula and Sumatra, the thoracic spots extend laterally

Fig. 14.—Wings of male Macrogomphus quai>i;atus from Big Tambelan Island, China Sea.

onto the mesepimeron, and the auricles are largely yellowish. In

abnormis De Selys, probably from Borneo, the thoracic spots extend

entirely across the sides of the thorax.

Parallelogramma group.—Dorsum of thorax black, with yellow

dorsal stripes. The following notes are from De Selys' synopsis of

the species in Quatrieme Addition au Synopsis des Gomphines. In

Fig. 15.—Wings of female species of Macrogomphus from Siam.

annulatus De Selys, from India, Tonkin, and Anam, the outer and

inner branches of the superior appendage of male are about equal

in length, with a short inferior tooth; inferior appendage seen in pro-

file with a double curve; rear of occiput of female with a median
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bifid tubercle. In rohustus De Selys, from Thibet, the male had the

appendages destroyed, while the female is not known. In alhardse

De Selys, from Sumatra, the outer branch of the superior appendage

of the male is slightly shorter than the inner ; branches of inferior

appendage straight; a small tubercle at either end of the occiput in

the female. In parallelogramma Burmeister, from Java and Sumatra,

.the outer branch of the superior appendage of the male is slightly

shorter than the inner; branches of inferior appendage straight; rear

of occiput of female slightly elevated. In montanus De Selys, from

Assaui, the outer branch of the superior appendage of the male is

much shorter than inner branch; branches of inferior appendage

straight; rear of occiput of female elevated and conical. In decem-

lineatus De Selys, from Sumatra and Borneo, the outer branch of

Fig. If).— Macrogompiius quadratus from Big Tambelan Island, China Sea. A, lateral, and
B, dorsal views of male abdominal appendages. 9 AND lO, abdominal segments 9 AND 10.

THE short hairs PRESENT ON THE APPENDAGES ARE NOT SHOWN IN THE FIGURES.

the superior appendage of the male is much shorter than the inner;

branches of inferior appendage straight; female not known.

The color differences may be tabulated as follows:

1. Lips and face black robustus

Lips and face black, varied with yeWow . .annu hit ics, parallelo<p'amma, decemlineatus

Upper lip and face brown, varied with yellowish alhardx

Li})s and face yellow, varied with black inontaims

2. Sides of thorax black, with 2 isolated oval yellow bands.

robust as, annulatus, albardx

Sides of thorax black, with 3 equal isolated yellow stripes decemlineatus

Sides of thorax yellow, with approximated stripes on the lateral sutures and a third

stripe at the posterior edge parallelogramma

Sides of thorax yellow, with black stripes on the lateral sutures montanus

3. Legs black robustus

Legs black, first femora pale spotted heweoXh.. .annulatus, montanus, decemlineatus

Legs black, femora shading into reddish albardx

Legs black, femora yellow parallelogramma

Proc. N. M. vol. xxxiii—07 19
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I have seen only three specimens of Macrogomphus: One of these

is a male of guadratus collected by Doctor Abbott on Big Tambelan

Island, China Sea, August, 1899. The other two are females of a

form which I am unfortunately unable to refer to an}^ described

species and which I hesitate to name from the single sex, though

the specimens show many characters which might justify this. (See

figs. 14, 15, 16.)

6. MACROGOMPHUS SPECIES (parallelogramma group).

Abdomen without a])pendages 45 nun.; liind wing 37-3.S mm.
Antenodals, front wing 17-18; hind wing 12-14; postnodals, front

wing 12; hind wing 3 0-12. Cubital space in front wing witli 2

additional cross veins. Five cross veins between M^..^ and j\T^ in

front wang and 3 in hind wing; basal antenodal second series present.

Abdominal segments 7-10 measuring; 7, 5 mm.; 8, 3.5 mm.; 9, 6 to

6.5 mm.; 10, 1 mm.
Rear of head and lower lip pale dull yellow, darker above behind

the eyes; face in front obscure bro^vn without markings, shading

continuousl}^ from the frons into paler below, so that the upper lip

at its lower edge passes into the color of the lower lip; frons above

entirely greenish yellow; vertex black, dull yellow at the base of the

occipital plate; occipital plate dark brown, produced in the middle

in a two-pointed tubercle.

Thorax black, the yellow dorsal stripes almost parallel, beginning

just before the antealar sinus and widened below to form a meso-

thoracic half collar, interrupted at the middle. A long yellow stripe,

gradually widening below, on the mesepimeron; a similar but wider

stripe on the metepimeron; the black area between tlie stripes with

a superior yellow s]:)ot, which may be greatly reduced or may extend

downward half the length of the spot on the metepimeron. Legs

brown, wdthout distinct markings; tibise and apices of femora black.

First 3 abdominal segments obscurely colored, dorsum of 2 and 3

with a median dorsal stripe, wide on the basal half of 3, reduced to a

line on the apical half; 4-7 basally annulate with yellow, scarcely

one-third of each segment on 4-6, fully one-half on 7; 8 black; 9

with a small obscure l)asal lateral spot; 10 ]>ale obscure yellow.

Described from two females, Trong, Lower Siam, Dr. W. L. Abbott,

collection U. S. National ^Museum. The head of one s]:>ecimen is lost.

This species is separated at once from rohustus by the color of the

head. From annulatus it is separated l^y several characters: Color

of head, legs, and abdomen. From nlbardse by color of head and

abdomen, and form of occiput. From paralldogramma by color of

head and abdomen and form of occiput. From montanus by color
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of head, thorax, and legs, and form of occiput. From decemlineatus

by coKh' of head, thorax, legs, and abdomen.

Genus LEPTOGOMPHUS De Selys.

The ten species referred to tliis genus, some with considerable

question, are all members of the oriental fauna; four have been

recorded for Burma. The following notes gathered from the litera-

ture of the subject may be of value in separating the species:

L. assimilis Kriiger. Tentatively proposed hy Krtiger for Su-

matran specimens very close to lansbergei. The size is somewhat

smaller, the stigma somewhat shorter than the figures given by De
Selys for lansbergei; there are 2 additional postoccipital spines; the

upper lip has 2 large instead of 2 small yellow spots; the prothorax is

more yellow, and the anterior femora are yellow beneath.

L. gestroi De Sel3^s. Burma and Tonkin. AbdomeU; male 40-42

mm., female 39 mm. hind wing, male 34-35 mm., female 35 mm.;
antenodals, front wing 15-16; postnodals, front v/ing 11; basal ante-

nodal of second series present in 4 wings.

L. gracilis Kriiger. Sumatra. Abdomen without appendages,

male 27-28 mm., female 30 mm.; hind wing, male 23-25 mm.,

female 25 mm.; antenodals 12-13; postnodals 10-12; basal ante-

nodal of second series not present; between Mj. ^ and M^ 4 or 5 cross

veins in front wing, 3 or 4 in hind wing. Kriiger regards nietneri

and gracilis as not congeneric with sempei'i.

L. inclitus De Selys. Burma and Moolai. Abdomen, female 36

mm.; hind wing, female 32-33 mm.; antenodals, front wing 14-19;

postnodals, front wing 9-11.

L. lelantanensis Laidlaw. Malay Peninsula. Abdomen, 31 mm.;
hind wing 26 mm.; antenodals, front wing 11, hind wing 10; post-

nodals, front wing 10, hind wing 10; basal antenodal of second

series wanting. Laidlaw's description and figure of venation and

his description of male appendages clearly indicate the genus Lepto-

gomplius rather than (lomplms, to which he assigned the species.

His figure represents 3 cross veins between Mj.., and M^ in front

wing and 3 or 4 in hind wing.

L. lansbergei De vSelys. Java and Sumatra (see L. assimilis above)

Abdomen, female 39 nnn.; hind wing 35 nun.; antenodals, front

wing 17-18; postnodals, fj-ont wing 13 (De Selys). Al)domen with-

out appendages, male 36-37 mm., female 36 mm.; hind wing, male

29 mm., female 33 mm.; antenodals, front wing 14-16; postnodals,

front wing 11-12; basal antenodal of second series present; between

Mj 3 and M^ 4 or 5 cross veins in front wing, 2 or 3 in hind wing

(Kriiger).
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L. f maculivertex De Selys. Burma. Abdomen, female 33 mm.

;

hind wing, female 31 mm.; antenodals, front wing 15; postnodals,

front wing 12; basal antenodal second series wanting.

L. f nietneri Hagen. Ceylon, Burma, Tonkin. Abdomen, male

35 mm.; hind wing, male 30 mm.; antenodals, front wing 16-17;

postnodals, front wing 11-14; basal antenodal second series want-

ing; cubital space of front wing with 2 cross veins.

L. iMvvus Kriiger. Sumatra. Abdomen without appendages,

male 27 mm., female 29.5 mm.; hind wing 21 mm.; antenodals,

front wing 14-15; postnodals, front wing 10-11; basal antenodal

second series wanting; between Mj_3 and M^ 3 cross veins in front

wing, 1 in hind wing. Kriiger's description of venation and legs

indicates that this is not a congener of semperi.

L. semperi De Selys. Philippines, Borneo, Tonkin. Aljdomen,

male 39 mm.; hind wing, female 33 mm.; antenodals, front wing

15-17; hind wing 12; postnodals, front wing 12. (See figs. 17 and 18.)

Fig. 17.—Wings of male Leptogomphus semperi from Borneo.

The species may be grouped, according to the different characters,

as follows:

1. Dorsal thoracic stripes isolated (jestroi, inclitus, lanshcrgci, nietneri

Dorsal thoracic stripes joined below with the mesothoracic half collar.

(jracilis'hiditns, helantanensis, 77}acHlivcrt('.v, parvus

Uncertain semperi

2. Antehumeral yellow stripe present, complete gestroi, inclitns, lansbergei

Antehumeral stripe interrupted, represented by one or more spots.

(jraciUs, maculivertex, nietneri, parvus

Uncertain semperi, helantanensis

3. Abdominal segments 3-7 with dorsal stripe only or all black.

gestroi, helantanensis, maculivertex

At least segments 3-5 with lateral spots or rings.

gracilis, incliius, lansbergei, nietneri, parvus, semperi
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1. Abdominal sos^ents 8-10 black.

(/cstroi, (jracilis, iiiclilus, k'tlaiitaiicnsis, hnislicn/n, iikickUihtIcx

SoHK! yellow on at least one of segments 8-10 nictncri, pcirriis, snirprri

5. Legs largely black or dark; yellow, if any, confined to iirst femora.

(jestroi. ijracilis, lansbergci, nietneri, parvus

Legs with much yellow inclilns, maculivertcx, semperi

Uncertain hhintanoisis

Fig. is.-- Wings <if malk .species of TyEPTOGOMPHUs from Tonkin. Martin's collection.

7. LEPTOGOMPHUS INCLITUS De Selys.

Deseril)ed from two females from the east of Burma and a single

female from Moolai, but not mentioned in Odonates de Birmanie.

Fig. 19. —Wings of male Leptogomphls jnclitus. De Selys' collection.

I have not seen specimens. The followinf2; brief description is con-

densed from De Selys: Lips yellowish, the upper bordered with black
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in front; rhinariinn, nasiis, and frons blackish, center of nasus yel-

lowish, and frons above with yellow anteriorly. Thorax black; a

dorsal stripe, confluent l)elow with the mesothoracic half collar to

form a 7,"^ and an antehumeral of the same width, yellow; sides and

below pale yellow, with a blackish stripe on the second suture, con-

fluent above with a black area which occupies the upper ends of the

2 sutures and extends to the posterior edge of the thorax. Legs

dusky blackish, the lower surface of the first 4 femora and a larger

part of the last femora j^ellowish. Abdomen with 1-7 each with a

dorsal yellow longitudinal stripe; 1 and 2 with lateral yellow band;

3-7 each with a similar but reduced and interrupted basal yellow

band. (See figs. 19 and 20.)

Fig. 20.—Wings of female Leptogomphus inclitus. I)e Selys' collection.

8. LEPTOGOMPHUS GESTROI De Selys.

"Leito, a la fin do mai (Fea)." Not represented in the collections

before me. The following brief description is condensed from De
Selys: Head pale yellow, black as follows: Occipital plate, vertex

on either side, sutures of the face, rhinarium, and anterior border of

upper lip whicli is obscurely and incompletely traversed. Thorax

black above; a short mesothoracic half collar, isolated dorsal stripe,

and an antehumeral stripe, yellow; sides and pectus 3'ellow, first

lateral suture with a black stripe, second with an irregular spot.

Feet black, three-fourths of all femora and inner side of first femora

livid. Abdomen l)lack, yellow as follows: A basal spot and sides of

1, a trilobed dorsal spot and auricles of 2, a dorsal stripe, not reaching

base or apex of each segment, on 3-7.

a Not confluent in female from Moolai.
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g. LEPTOGOMPHUS? MACULIVERTEX De Selys.

"Meteleo, iin exemplairc iiiii([iie (female), le 10 septembre, 1888

(Fea)
. '

' Not seen by me . The following brief description is condensed

from De Selys : Head black, yellow as follows : A transverse band above

on frons, a rounded spot on each side of nasus, a band on upper lip,

cheeks, a round point at center of vesicle, and the occipital ]:)late.

Thorax black, yellow as follows: A mesothoracic half collar, nar-

rowly interrupted in the median line, joined at either side with the

dorsal stripes to form a 7; a narrow antehumeral stripe terminating

above in a rounded isolated spot; a trace of pale on the mid-dorsal

carina; sides and below clear yellow, a black line on the upper half

of the first suture and a complete line on the second suture. Legs

black, femora yellow, with an external black stripe. Abdomen black,

marked with yellow; 3-7 with dorsal yellow spots not reaching the

extremities of the segments, on 7 occupying only the basal two-thirds

of the segment; 8-10 black.

lo. LEPTOGOMPHUS ? NIETNERI Hagen.

"Leito, un male, uni([ue pris le 27 octobre (Fea)." Not seen by

me. The following l)rief description is condensed from Hagen and

De Selvs: Lower lip j)ale yellowish, middle lobe apically brown-

ish; upper lip black, with 2 large yellow basal spots; rhinarium

and nasus black; frons black, \vith a transverse yellow band in front

above. Thorax black above, yellow as follows: An interrupted

mesothoracic half collar, isolated oblique dorsal stripes, and a superior

antehumeral spot; sides yellow, with a black stripe on each lateral

suture. Legs black, femora with brown markings. Abdomen black

marked with yellow; 1-7 (1-6 De Selys) with a dorsal stripe, nar-

rowed on 3-7; on 6 and 7 a larger dorsal basal spot (not mentioned

by De Selys); yellow markings on the sides of 1-3; 4-8 each with a

short linear lateral basal spot (not mentioned by De Selys) ; a lateral

apical yellow spot on 8 and 9 (not mentioned by De Selys). A com-

l^^rison of Hagen' s description based on a male from Ceylon with

De Selys's description based on a male from Burma creates some

doubt as to whether the 2 specimens really represent the same species.

Genus MICROGOMPHUS De Selys.

Only one species of this genus is known. It has been taken in

the Malay Peninsula and Sumatra. M. chelifer,T>e Selys is a small

species, abdomen 25 mm., hind wing 18.5-22 mm. The face is black,

marked with yellow. Thorax above black, with a pale dorsal stripe

on either side joined with the interrupted mesothoracic half collar;
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sides yellow, with a single black stripe. Abdomen black, with nar-

row indistinct basal rings and narrow mid-dorsal stripes as far as 7.

(See figs. 21 and 22.)

Fig. 21.—Wings of male Miceogomphus chelifer. De Selys' collection.

Genus CYCLOGOMPHUS De Selys.

Six species, all described by De Selys, are known from India.

C. minuscuius, the smallest species, may be known at once by its size,

abdomen 22 mm., hind wing 21 mm.; only the female is known. C.

Fig. 22.—Wings of female. Microgomphus chelifek. De Selys' collection.

verticalis, of which only the female is laiown, has the abdomen 27

mm., hind wing 25 mm. ; it is separated from all the other species by
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having a yellow spot on the vertex between the eyes. In torquatus antl

hetfTostylus the black on the sides of the thorax forms a distinct Y. C.

loeterostylus, of which the male has been described, has the stigma yellow,

with a central brown spot; torquatus is known only from the female.

Fig. 23.—Wings of female CYCL;)GGMi'Hr.s iietekostylus. De Selys' collection.

In vesiculos'us and ypsilon the black on the sides of the thorax does

not form a distinct Y. f\ iH'sicidosus has the abdomen 25 mm., hind

wing 23 mm., the female is not known; ypsilon has the alxlomen 32

mm., hind wing 29 mm. Only in the case of ypsilon are botli sexes

Fig. 24.—Wings of ANisoGOMPiirs occipitalis. De Selys' collection.

known; lifterostylus and vfsiculosus are known only from males, and
the single male of vesiculosus has the last 5 abdominal segments

wanting; minuscvlus , verticalis, and torquatus are known from

females only. The abdominal appendages of the males in the two
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species known arc remarkal>l(> by the small size of the superiois and

the large widely divaricate inferior, which is one and one-l;alf to

twice as lonjj; as the superiors. (See lig-. 2.S.)

Genus ANISOGOMPHUS De Selys.

Five or six species hav(> been referred at difl'erent times to this

genus. The type of the genus and anothcM* sj^ecies are oriental, the

two occiUTing in India. A. occij)ifalis ])e ScMys and hiviffafus De
Selys aiv al)oiit (»f the sanic size; ocripifdlis has the abdonuMi, male

Fig. 25.—WING.S OF FEMALE AXISOGOMPUUS OCCIPITALIS. DE SELYS' COLLECTION.

33-35 mm., female 35-37 mm.; hind wing, male 29-31 mm., female

32-35 mm.; hivittatus has the abdomen, female 38 mm.; hind wdng,

male 29 mm., female 36 mm. (De Selys was not certain that the male

on which the description of that sex of hivatfatus was based, really

was hivittatus, and he tentatively proposed the name Infrenatus for

this specimen. Syn. Gomph. and Mon. Gomph.). In occipitaHs the

nasus is black, with median and lateral yellow spots; in hivittatus

it is largely yellow. (See figs. 24 and 25.)

Genus ANORMOGOMPHUS De Selys.

The single species referred to this genus is kiioA\m only from India.

A. lietcroptcrus De Selys is a small species, abdomen 25 mm., hind

wing 22 mm., with largely 3-pllow coloration. (See fig. 26.)

Genus BURMAGOM PHUS, new genus.

Type of tlie genus.—Goinplius vermiculafus ^Martin."

For details of venation see key to genera on pages 272-275. In the

front mng 2 cross veins between M^-g and M^ and in the hind W'ing 1,

a I have studied specimens from Bm'ma only. These have been identified as

Gomphus vermiculatus and from tlieiu the characters of the genus have been drawn.
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the position of these cross veins definite and .subject to but .slight

varinfion, the hrst near tlie distal end of the sup('rtrian<j;!e; .'] rows

Fig. 20. -Wings or m.vle ANouMoGtjMPnus hetf.ropterus. De Selys' collection.

of postanal cells, the first 2 umhvided, siiuilar in size and .sliape, the

third wider and once divided; \., in liind wing; arisinij:; near the middle

of the lower side of the trian<rle; area included between Cu., and A,

Fig. 27.—Wings of male Burmagomphus vermiculatus from Burma.

in hind wing of moderate length, at the margin not twice as long as

wide. At first glance the venation of the hind wing suggests Gomphus
with the anal area reduced. Li Lanthus, an American genus very
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closely related to Oomphus, we liave 2 sinall species a])Oiit ecfiial

in size to BurTruujomphus ve/nnieulatus , described l)elow, but in Lan-

thus no such reduction of the anal area takes })lace. In Goniphinai

generally, however, small size is associated with reduced anal area

(there are notable exceptions), so the value of this character for

generic distinctions is open to question. In the minute Microgomphus

reduction of anal area reaches its maximum in the subfamily and

there are only 2 rows of postanal cells. In the venation of the front

wing Burmagomplius is at once separated from Gomphus by the paral-

lelism of M^ and Cuj, a character it shares in common with several

other genera, notahlj OnycJiogom-

pJius. By its well-braced stigma,

strongly and symmetrically forked

Mi_2 and Mg, reduced and defi-

nitely placed cross veins between

Mi_3 and M^, distinctlyand strongly

shaped postanal cells in the hind

wing, paralleling of M^ and Cu, in

front wing, undivided triangles,

supertriangles and subtriangles,

and absence of basal ante nodals

of the second series,Burmagomphus
allies itself with the venationally

highly specialized genera of Gom-
phinse. (See "fig. 27.)

The relatively greatly developed and widely divaricate inferior

abdominal appendage of the male suggests to a certain extent some

species of Gomphus and the following genera: Notogomplius, Aniso-

gompJius, Neogomnplius, and Cyclogomphus. Of these genera I know
the venation of all but Notogomphus, in which there is not the great

difference in the length of abdominal segments 9 and 10, as in Burma-

gomplms, and the superior appendages are about twice as long as the

inferior, and not about equal as in Burmagomplius. Moreover, the

color patterns of both thorax and abdomen are very different in the

two genera. In the thoracic pattern Burmagomplius is unique among
Gomphinre, so far as known to me, in having the dorsal stripes united

below on either side with the antehumeral stripes, the upper end of

the reduced antehumerals represented by a rounded spot.

Abdominal segments 8 and 9 about equal, about two and two-

thirds times as long as 10.

Legs short, hind femora slender, 5 mm., reaching to base of second

abdominal segment, armed with short spines.

Fig. 28.—HuRMAGOMrms vermiculatus from
Burma. A, lateral, and b, dorsal views
OF male abdominal appendages. C, profile

OF ACCESSORY GENITALIA OF ABDOMINAL SEG-

MENT 2. 9 AND lO. ABDOMINAL SEGMENTS.
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A male from Burma was sent to M. Martin, who writes as follows:

''It is a species very near to vermiculatus but slenderer, the stripes

of the thorax different, the inferior appendage slenderer and more
divaricate." Specimens from Anam and Tonkin are slightly larger,

abdomen 30-32 mm., and the antenodals and postnodals are more
numerous; as described the nasus is not spotted and the pale dorsal

stripe on the frons is divided; the black stripe on the first lateral

suture is forked above, not reduced as in the specimens from Burma;
and the color pattern of the abdomen is slightly different, with 9

bearing a small posterior spine, wliicli is not represented in my
material.

II. BURMAGOMPHUS VERMICULATUS Martin.

Abdomen, male 28 mm. ; hind wing, male 23 mm. Antenodals,

fi'ont wing 10, hind wing 8; postnodals, front wing 8-9, hind wing
8-10. Second thickened antenodal normally the fourth; oblique

vein the second or third beyond the subnodus; stigma covering 3-4

cells, followed in the front wing by about the same number; triangle

in front wing followed by 2 rows of cells, in hind wing by 3 rows,

then 2 increasing; anal triangle 3-celled.

Head 6 mm. wide, distance between eyes above at closest point 1

nun.; black throughout exce])t as follows: Lower lip white or pale

plumbeous, paler at the margins; a large transverse rectangular green

spot on either side of the upper lip at its base; the base of the man-
dibles green; a short, narrow, transverse, median, inferior streak, and

a large rounded spot on either side of the nasus; frons low, yellowish

green above in front, black at the base, the black extending anteriorly

at the middle in a broad low triangle, but not dividing the pale area,

and widening on either side, giving the pale area a rounded posterior

border on either side of the median line; eyes in dried specimens

chestnut brown, probably in life blue, shading below into pale.

Prothorax black, the dorsal anterior border narrowly yellow; a

greenish-yellow triangular spot on either side of the posterior border,

and a smaller spot below this on the inferior margin; these spots

represented below by a short pale streak at the bases of the first

legs. Thorax black, marked with greenish yellow as follows: A
mesothoracic half collar, interrupted l)y the merest line, wide on

either side of the median line and tapering to an acute apex at either

extremity; widely divergent dorsal stripes, the lower portion of

which really consists of a portion of the antehumeral stripes (see

diagram of thoracic pattern, fig. 29), continued below as a pale

stripe extending on to the bases of the middle legs; a dorsal ante-

humeral spot; a wide stripe on the mesepimeron, joined above for

about one-third its length with a wider stripe on the metepisternum,

the later stripe Extending below on to the metinfrEepisternum and

with its upper posterior corner more or less isolated by a narrow black
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Fig. 29.—Diagrams representing the thoracic color pattern of some oriental Gomphin.e.

1. ictinls clavatus, tonkin. 2. ictinus pf.ktinax, tonkin. 3. ictini.s mel^enops, sla.m. 1. gojiphidia krugrei.
Tonkin. 5. Gomphidia abbotti, Siam. 0. Davidius fruiistouferi, Tonkin. 7. Sieboldius japponicus, Sia.ii. 8.

Macrogomphus qcadratus. Big Tambelan Island, China Sea. 9. Macrogomphus species, Siam. 10. Blrslagom-
PHUS VERJIICULATUS, BlRMA. 11. GOMPllUS X-VNTHENATL'S. BLRMA. 12. ONYCHOGOMPHUS ANNULARIS, BURMA. 13.

Onyciiogompiius saundersii, Burma. 11. Onyciiogomphus species, burblv.
A. Mesothouacic half collar. B. Dorsal thoracic stripe. C. Antehumekal stkjpe (in literature sometimes
humeral stripe or juxtaiiumeral stripe). Band Contiiemeseplsterxum. D. Pale stripe on the mesepimeron.
E. Pale stripe ON THE metepisternum. F. Pale .\rea or stripe on the metepimeron. G. Mesinfr.episternum.
H. MeTASTERXUM. J. MIDDORSAL CARLN'A. L. HUMERAL SUTl'RE. M. FIRST LATERAL SUTURE. iV. SECOND LATERAL
suture. Dotted portion of No. 10 represents the pale area connecting the dorsal and antehumeral stripes.
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stripe; metepimeron largely pale, narrowly edged in front with black,

and a small black spot on its posterior border; pectus shaded with

brown and black. Legs slender, black, the first femora and coxse

with an inner gray stripe; wings hyaline; stigma brown.

Abdomen slender, largest basally, slightly dilated apically ; segments

measuring in length a})out as follows : 1,1 mm. ; 2, 2 mm. ; 3, 4 + mm.

;

4,4 +mm ; 5, 4.5 mm. ; 6, 4 mm. ; 7, 3 + mm. ; S, 2 + mm. ; 9,2+ mm.

;

10, 0.75 mm.; appendages, 0.75 mm. Color black, marked with

greenish yellow as follows: A dorsal spot and a large inferior lateral

spot, not reaching the anterior border, on 1 ; a narrow dorsal longi-

tudinal trilobecl spot, a lateral spot covering the auricles, and a large

subapical lateral spot, the 2 lateral spots joined along tlie inferior

border, on 2 ; a narrow longitudinal dorsal stripe on 3, widening basally

and not reaching the apex; a similar stripe on 4 and 5, the dorsal

stripe shortened apically and widened basally into an almost complete

ring; on 6 the basal ring is practical!}^ complete, about one-eighth the

length of the segment, and with the dorsal stripe reduced to a small

acute triangle; on 7 the basal ring is complete (that is, extending to

the inferior margins of the segment) , covering about one-sixth of the

segment, and without a trace of the dorsal stripe; 8 with the merest

trace of a basal ring; 9 with a little less than the apical dorsal half or

third clear yellow, the pale area a low, rounded triangle in shape, with
its apex dorsal and anterior, its base formed by the posterior edge
of the segment and not reaching the inferior margin ; this spot is the

striking feature iii the coloration of the abdomen, suggesting Gomjihus
melxnops and its allies, all larger species. Appendages black. Con-
siderable variation in the development of the longitudinal middorsal
abdominal stripe must be expected. (See fig. 28.)

Described from three males collected by Mr. R. A. Earnshaw.'*

Genus PLATYGOMPHUS De Selys.

Thi-ee species, one of them cjuestionably, have been placed in this

genus by De Selys. P. dolabratus De Selys occurs in India; P. fex
De Selys in Burma; and P.f occultus in China. In dolahratus the

basal yellow rings on segments 3-7 are confluent with the dorsal

lanceolate spot on each, segment; in occultus the dorsal spots are

narrower and are isolated; and in fex the dorsal spots on 5-7 are

wanting. (See figs. 30 and 31.)

12. PLATYGOMPHUS FE^E De Selys.

"Bhamo en juillet et aoiit (Fea)." Not seen by me. Only the

male is Imown. The followmg brief description is condensed fi-oin

o These specimens were originally described in this paper as representing a new
species. In the opinion of Prof. F. Foerster, with whom I have corresponded on the
matter, and to whom I have sent a specimen from Burma, the species from Burma
and Tonkin are identical. Moreover, M. Rene Martin seemed undecided as to the
distinctness of the two, so my specimens are here referred to vermiculatus.
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De Selys: Abdomen 35-37 mm.; hind wing 30-31 mm.; antenodals,

front wing 12-13 mm.; hind wing 9-10 mm.; postnodals, front and
hind wings 6-10 mm. Sutures of the face without black, vertex

without a central j^ellow spot. Thorax above black, with small oval

or triangular isolated dorsal stripes and an antehumeral stripe yellow

;

Fig. 30. —Wings of male Platygomphus dolabr.vtus. De Selys' collection.

sides yellow, with a stripe on the second suture, this stripe forked

above a branch going to the base of each wing. Abdommal segments

3-6 with a basal yellow ring, prolonged on the sides; a small dorsal

median spot on 3 and 4; basal half of 7 yellow; 8 and 9 dilated, the

sides largely yellow; 10 light brown.

Fig. 31.—Wings of female Platygomphus dolabr.*.tus. De Selys' collection.

Genus GOMPHUS Leach.

As at present understood but two oriental species are certainly

referable to this genus. For a discussion of G. vermiculatus Martin

see Burmagomplius; for G. kelantanensis Laidlaw see Leptogom-
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'phus; and for G. (Aeshna) thmnassoni Kirby see Onychogomphus.

Gomphus f lyromelas De Selys, from India, and Gamphus ? ceyloni-

cus Hagen, from Ceylon, are known each from a single female, in

the case of promelas the tyjie lacking the last 7 abdommal seg-

ments. In the case of each the stigma is without brace vem ; the

yellow dorsal thoracic stripes are isolated, not jomed below with the

mesothoracic half collar. Each has the abdomen about 41 mm.,
liind wing 38-39 mm. The stigma is blackish in promelas, yellow

in ceylonicus; the mesothoracic half collar is scarcely interrupted m
promelas, widely interrupted in ceylonicus: and the dorsal stripes

are more widely separated from the half collar in ceylonicus than in

proTYielas. The two species above referred to which certainly belong

in the genus Gomphus are personatus De Selys, laiown from Assam,

Bengal, and Tonkin, and a new species described below from Burma.

Fig. 32.—Wings of male Gomphus xanthenatus from Burma.

13. GOMPHUS XANTHENATUS, « new species.

Abdomen, male 45 mm.; hind wing, male 39 mm. Antenodals,

front wing 16, hind wing 10-12; postnodals, front and hind wings

11-12. Basal antenodal of second series present in the 4 wings of

two specimens, present in front wings and wantmg in liind wings of

one specimen, and wanting in 4 wings of one specimen. (In a male

of melsenops it is present in the front wings, wanting in the hind

wings; in a female of the same species it is present in one fi'ont wing,

wanting in the other 3 wings.) (See fig. 32.)

o The specific name refers to the conspicuous yellow area on the ninth abdominal

segment.

Pruc. N. ]M. vol. xxxiii—07 20
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Head black, yellow as follows: Lateral lobes of the lower lip; base

of mandibles; a basal spot on either side of the upper lip; a spot at

either end of the nasiis; sometimes a trace at middle of rhinarimn

and middle of lower edge of nasus; the upper half of the frons in

front and all the frons above, excepting the extreme base; the

occipital plate at the middle, or entirely black.

Prothorax black, yellow as follows: The anterior border, a geminate

median spot on the middle lobe, a small spot just behind it, and a

large spot on either side. Thorax above black, largely yellow

between the wings; middorsal carina with its extreme edge yellow

for a short distance; straight, slightly divergent, yellow dorsal stripes

of nearly uniform width throughout, almost reaching the antealar

smus above and connected below with the slightly narrower, broadly

interrupted, mesothoracic half collar; just behind the upper end of

the dorsal stripe is a round spot representing the antehumeral stripe;

in one specimen this spot is prolonged downward about two-thirds

the length of the mesepisternum by the faintest, frequently inter-

rupted line; in another case the spot is reduced to the merest pin point;

mesepimeron with a broad j^ellow stripe, represented on the mesin-

frgepisternum by an isolated spot; metepisternum with a narrow

irregular yellow stripe which is infringed on by the black stripes on

the 2 lateral sutures and which ma}^ be thereby completely obliterated

excepting, for a large inferior spot; metepimeron largely yellow, with

the black of the second lateral suture on its upper edge, and a slight

trace of black on its lower edge. Pectus dark, almost or quite black.

Legs black, venation black, or dark brown; stigma reddish brown,

surrounded by black veins; membranule almost wanting; anal

triangle in male 3-celled.

Abdomen slender, 7-9 moderately dilated for the genus; black,

yellow as follows: A dorsal longitudinal stripe on 1 and 2, trilobed on

2, in one specimen continued as the merest line to the apex of 3; sides

of 1 and 2 below largely j^ellow, auricles yellow, genitalia black; 3-7

each with a basal yellow ring, not quite reaching the lower edge of

each segment, narrowly interrupted in the middorsal line on 7, widest

on 3, where it occupies about one-fourth of the segment, on 4-6

occupying scarcely one-fifth, and on 7 about one-fifth of each seg-

ment; 8 has a transverse basal linear spot on either side (wanting in

one sjiecimen), representing the basal ring of the preceding segments,

and a small lateral apical spot, variable in size ; in one specimen 8 has

an inferior subbasal lateral spot equal in size to the more suj^eribr

lateral apical si:)ot ; 9 above with the apical half or three-fourths yellow,

the yellow area widening rapidly posteriorly, but not quite reaching

the extreme lower edge of the segment; in shape this yellow area is

that of a truncated triangle; 10 and appendages black; in one speci-

men 10 has a small round apical spot on either side of the dorsum
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at the base of the superior appendages. Abdomen black beneath.

(See fig. 33.)

Described from four males fi'om Burma sent me by Mr. R. A.

Earnshaw. One of these was sent to M. Rene Martin and Professor

Foerster, who regard it as an undescribed species.

Paratype.—Cat. No. 10451, U.S.N.M. One specimen. The type

is in the author's collection.

The small series shows an extent of variation in color remarkable in

a species of Gomphus. This is most evident on tiie sides of the

Fig. 3:i.—Gomphus xanthenatus from Burma. A, lateral, ani> B,- dorsal views of male

ABDOMINAL APPENDAGES, IN THIS SPECIMEN UNNATURALLY COMPRESSED BY THE ENVELOPE IN

WHICH SPECIMEN WAS PRESERVED; IN C, VENTRAL VIEW OF INFERIOR APPENDAGE, ANOTHER
SPECIMEN IS FIGURED. AND THE INFERIOR APPENDAGE IS NOT DISTORTED! IN THIS SPECIMEN THE

APICES OF THE SUPERIOR APPENDAGES ARE SEPARATED BY l'^ THE DISTANCE REPRESENTED IN B,

AND THE INFERIOR APPENDAGE IS EQUALLY DIVARICATE; D, PROFILE OF ACCESSORY GENITALIA OF

ABDOMINAL SEGMENT 2. E, LATERAL VIEW OF SUPERIOR ABDOMINAL APPENDAGE OF A SPECIMEN

DIFFERING FROM A IN HAVING THE LOWER SUBAPICAL EDGE ROUNDED, NOT ANGULATE, AND MINUTELY
TOOTHED. 9 AND 10, ABDOMINAL SEGMENTS.

thorax and on abdominal segments 8-10. Throughout the descrip-

tion the pale markings have l)een described as yellow. It is probable

that in life these are not of the same color throughout, tending to

greenish on the thorax and to orange on the abdomen, excepting that

the pale area of 9 is probably clear yellow, paler than the markings of

the segments anterior to it. Venationally, if the frequent presence

of the basal antenodal of the second series is disregarded, this species

and the Japanese melsenops De Selys are similar to North American
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species of Needham's subgenus Stylurus and to related species of

which fraternus and vastus may serve as examples. G. xanthenatus

is separated at once from melsenops by the spotted upper lip, by the

narrower dorsal thoracic stripes, not widening below, by the absence

of a distinct pale antehumeral stripe, by the wider black stripes on

the lateral thoracic sutures, by the annulation of segments 3-7, and

the greater extent of yellow on 9. G. personatus De Selys is known to

me only from the description. It is separated from xanthenatus by

the presence of a pale antehumeral stripe, sometimes interrupted, by

having the stripes on the lateral thoracic sutures very narrow, the

first interrupted, by the pectus largel}?- yellow, and by the abdomen

with a longitudinal middorsal stripe and not annulated. Gornphus

pryeri De Selys, from Japan, and GompJius scissusMcLachlan, from

western China, are two related species known only from female

specimens. Both are distinct from xanthenatus by a number of

characters.

Pig. 34.^WlNGS OF FEMALE ONYCHOGOMPHUS ANNILARIS FROM BURMA.

Genus ONYCHOGOMPHUS De Selys.

Of the about forty described species in this genus, seventeen are

oriental. These arranged alphabetically are:

0. annularis De Selys. Known from two incomplete males from

North Burma. Abdomen 34-37 mm.; hind wing 29-32 mm.;

abdominal appendages not known. (See fig. 34.)

0. hiforceps De Selys. Described from a single male from India;

recorded from Tonkin by Martin. Abdomen 41 mm.; hind wing

32 mm. (if measurements are correct the abdomen is relatively long)

;

male superior abdominal appendages longer than 9 + 10, turned

abruptly downward near apex ; inferior appendage equally long, near

apex curved abruptly upward, the two branches separated for a

distance near the base to inclose an oval space.
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0. histrigatus Hagen. Described from India. (The male described

by De Selys in his wSecond Addition to the Synopsis des Gomphines

is not certainly histrigatus, and the second female described in the

Mon. des Gomphines as histrigatus is m-flavum."') Recorded from

Anam l)y Martin. Abdomen 30 nnn. ; hind wing- 33-34 mm. ; male

superior abdominal appendages twice as long as 10, turned down-

ward at apex; inferior appendage slightly shorter, in profile with

2 teeth, one at the first third, the other at the second third; female

vulvar lamina half as long as 9, divided at apex into two points.

0. camelus Martin. Tonkin and Anam. Abdomen 50 mm.;
male abdominal appendages similar to hiforceps, but larger, the

branches of the inferior not separated at base; female described

as similar to hiforceps, but vulvar- lamina and occipital ])late not

mentioned.

0. cerastis De Selys. India and Nepal. Abdomen 40-43 mm.;
hind wing 34-37 mm.; male appendages not known; female vulvar

lamina small, short, one-fourth the length of 9, notched for one-half its

length; female occipital plate with two median spines.

0. circularis De Selys. North Burma. Abdomen 41 mm.; hind

wing, male 32 mm. ; female 38 mm. ; male sui>erior abdominal

appendages equal in length to 9 + 10, curved toward each other and

slightly downward, the apex beneath emarginate; inferior appendage

destroyed; female \T,ilvar lamina di\'ided into two conical contiguous

tubercles.

0. frontalis De Selys. Described from a teneral female from India.

Abdomen 29 mm. ; hind wing 25 mm. ; vulvar lamina half as long as

9, lanceolate, the apex divided.

0. geometricus De Haan. Java. Abdomen 36-37 mm.; hind

wing 29-31 mm.; male superior abdominal appendages twice as long-

as 10, curved toward each other and apically downward; inferior

appendage little shorter, curved strongly upward, and bearing a tooth

near the base; female vulvar lamina very short, its apex broadly

emarginate.

0. grammicus Rambur. India. Abdomen 37-39 mm.; hind

wing 30 mm.; male superior appendages as long as 9 + 10, in profile

strongly curved, the apex flattened into a horizontal, almost bifid

plate; inferior appendage a little shorter, enlarged and flattened

basally, then curving abruptly upward in 2 slender contiguous

branches.

0. inscriptus Hagen. Known only from the female from Java.

Abdomen 36 mm. ; hind wing 32 mm. ; vulvar lamina short and

wide, the apex truncated and emarginate.

0. lineatus De Selys. India and Nepal. Abdomen 33-35 mm.;
hind wing 27 mm. ; male superior appendages almost as long as 9 + 10,

aCauseries Odon, VII, 1894, p. 170.
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almost parallel, apically turned rather abruptly downward ; inferior

appendage not (piite half as long, the branches inclosing an oval space,

in profile forming a semicircle ; female vulvar lamina short and

rounded, divided to its middle by a narrow incision; occipital plate in

both sexes bearing a number of small spines.

0. madacMani De Selys. Described from a single female from

North Burma. Abdomen 43 mm. ; hind wing 38 mm. ; vulvar lamina

destro3^ed

.

0. 7n-Jlatnnn De Selys. India. Abdomen 38-39 mm.; hind wing

33-36 mm.; male superior appendages longer than 10, curved toward

each other and downward ; inferior appendage of equal length, almost

entirely divided into 2 contiguous branches, seen in profile curved

upward, bearing near the middle on the upper surface a lateral tooth;

female yulvar lamina very long, broad at the base, divided into 2 con-

FiG. .35.—Wings of male Onychogomphus saundersii from Burma.

tiguous lanceolate branches of which the acute apices reach the tenth

segment.

0. rnodestus De Sel}'S. India. Abdomen 27-28 mm. ; hind wing

23-29 mm.; male superior appendages as long as 9 + 10, slightly

curved toward each other and downward; inferior appendages as

long, deeply divided into 2 contiguous branches.

0. nigrescens Laidlaw. Described as a variety of geoTnetricus, from

a single female from the Malay Peninsula. Doctor Laidlaw agrees

with my suggestion to him that this is really saundersii. The ve-

national character pointed out by Doctor Laidlaw is not peculiar to

the species, but is common to a large group of genera.

0. reinwardtii De Selys. Java. Abdomen 33 mm.; hind wing

26-29 mm.; male appendages not known; female vulvar lamina one-

third as long as 9, triangular, the apex bifid; occipital plate in both

sexes with 10-12 small black spines.
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0. saunder^sii De Selys. India and Indo-China. Abdomen 37-39

mm.: hind wino; 31-32 mm.; male superior appendages almost as

long as 9 + 10, curved toward each other and downward; inferior

appendage about as long, in profile the basal two-thirds nearly straight,

the apical third turned upward, the branches slender and contigu-

ous; female vulvar lamina short, apex deeply euiarginate. (See figs.

35 and 36.)

0. thomassoni Kirby. Hainan and Tonkin. Alar expanse 74 mm.
(hind wing 35 mm.) ; male superior

^

appendages longer than 10, strongly

curved toward each other; inferior ap-

pendage less than half as long as the

superiors, the ])ranches divaricate and

recurved at the end. On the basis of

specimens of both sexes Martin takes

this species from GompJius and places it

in Onychoqomphus: his description of F'^- ai.-ONYCHOGOMPHus saundersh,.».', , ^ FROM Burma, a, lateral view of
the interior appendage does not suggest male abdominal appendages, the

Onychogom'phus, however, and Kirby's short hairs on the appendages are

figure, in the pattern of the thorax,

strongly suggests Gomphus pryeri. The details of venation in Kirby's

figure are probably not accurate, l)iit the anal triangle suggests

n yell agom pitus

.

The above notes have been compiled from the literature relating

to these species. On the same basis the following provisional key
has been prepared

:

n. Dorsal thoracic stripes on either side of the niiddorsal carina isolated, not joined

below Avith the mesothoracic halt collar.

b. Above described stripes short, oval.

c. Abdominal segment 9 l)lack; abdomen about 29 mm frontalis

re. Segment 9 with some yellow; size larger

Vmeatus (India and Nepal) and rr'niirardtii (Java).

hh. Stripes longer, not oval.

r. Abdominal segments 3-G black, with a short basal dorsal half ring of yellow;

abdomen and hind wing less than 30 mm modesius

cc Segments 3-6 with more yellow: size larger.

d. Segments 3-6 basally about one-third yellow.

e. Face without black markings; sides of thorax dark, with 2 oblique yellow

bands insniplus

ee. Face with black markings; sides of thorax yellow, sutures with black

stripes cerasfis

dd. Segments 3-6 largely yellowish gramminis

aa. Dorsal thoracic stripes joined below with the mesothoracic half collar.

b. Abdominal segment 6 one-half or more yellow.

c. Segments 8-10 yellow, dorsally black; femora largely yellow bisirigatus

cc. Segments 8-10 black; femora largely black geometrinis
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hh. Segment 6 more than one-half black.

c. Black stripes on the 2 lateral thoracic sutvu'es confluent.

d. Size very large, abdomen abont 50 mm cainchi.s

dd. Size smaller.

e. Abdominal s(»gments 8 and 9 ])l:ick; dorsal thoracic stripes very wide.

thnmassoni

ee. Segments 8 or 9 or botli with lateral basal yellow spots.

/. Segments 3-7 with basal one-fifth yellow viaclachlani

Jf. Segments 3-6 with basal one-fourth, 7 with basal one-half yellow.

smindersii

cc. Black stripes on the 2 lateral thoracic sutures not confluent for their entire

lengths.

d. Face largely yellow, nasus yellow marked with black cirndaris

dd. Face largely black, nasus black or black marked with yellow.

e. Abdominal segments 8-10 all black annularis

ee. Segments 8-10 black, 8 with lateral- l)asal yellow spots biforceps

ee.e. Segments 8-10 with yellow laterally m-Jlavum.

Four species of tlie genus are certainly known to occur in Burma:
a fifth species probably is an Onychogomphus.

14. ONYCHOGOMPHUS SAUNDERSH De Selys.

"Bhamo. Un couple en juillet et aout (Fea)." I have a single

male from Earnshaw. This is the onh Onychogomphus known from
Sumatra.

Head largely black; upper lip with a basal spot on each side,

almost all rhinarium, a lateral spot on the nasus, and a band above

on the frons anteriorly yellow; female with black more restricted,

the yellow on the frons descending a little in front and upper lip

yellow with a black border. Pale antehumeral stripe reduced to a

line below and a spot above. Sides of thorax largely black, a yel-

low stripe on the mesepimeron and a wider one on the metepimeron.

Legs black, first femora with inner surface pale.

15. ONYCHOGOMPHUS CIRCULARIS De Selys.

^'Patrie: Nord de la Birmanie. Un couple uni([ue. (Coll. Mc-
Lachlan)." Recorded from Tonlvin by Martin.

Face 3"ellow, black as follows: Upper lip bordered and traversed,

rhinarium margined, nasus at the center, and the suture between

nastis and frons. Antehumeral stripe reduced to a trace. Sides of

thorax yellow, with black stripes on the two lateral sutures. Femora
yellow, with brown and black markings. Abdomen black, varied

with yellow; 3-7 with 3'ellow basal rings, larger on .3 and 7; 3-5

with dorsal lanceolate spots; 8 with dorsal and lateral spots; 9 and

10 black.

16. ONYCHOGOMPHUS ANNULARIS De Selys.

^'Patrie: Le Nord de la Birmanie. Deux males (a abdomen
incomplet). Commimi(|ue par M. McLachlan." A female in my
collection from Earnshaw.
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Antenodals, front wing 14-16; hind wing 9-11
;

postnodals,

front wing 9-10; hind wing 10. Head black, yellow as follows: Two
spots on upper lip, rhinarium, a small spot at the iij^per end of

nasus, frons above with a s})ot on each side; lower lip ])ale. A
narrow pale antehuineral stripe, widened into a spot above. Sides

of thorax yellow, the two lateral sutures with black stripes, wider

on the first. Legs black. Abdomen with basal rings on 3-7 narrowly

interrupted above, about one-third to one-fourth the length of each

segment, largest on 7; median dorsal spot on 3 and 4 and a trace

on 5; 8-10 black. Female vulvar lamina one-fourth length of 9,

rounded triangular, apex notched; female occipital plate with hind

margin almost straight, slightly lower at the middle; female abdomi-

nal appendages a little longer than 10, yellow, a short black tubercle

between them. The venation of the female figured in this paper

is peculiar for the genus, so far as known to me, by the position of the

arculus in the front wing, slightly beyond the second antenodal, and

by having the second postanal cell in the hind wing divided.

17. ONYCHOGOMPHUS MACLACHLANI De Selys.

^'Patrie: Le Nord de la Birmanie. Une female unique (collect.

McLachlan)."

Head black, frons above with an anterior yellow stripe nar-

rowed at the middle. Sides of thorax black, with a yellow stripe on

the mesepimeron and metepimeron. Legs brownish black. Abdom-
inal segments 3-7 with basal yellow rings occupying about one-fifth

of each segment: S with a small basal spot on each side replacing

the ring.

18. ONYCHOGOMPHUS? SPECIES.

A single male in fragments from Earnshaw in my collection.

Hind wing 33 mm. Antenodals, front wing 13, hind wing 10;

postnodals, front wing 10, hind wing 9.

Lower lip pale yellow ; upper lip yellow, bordered basally and ante-

riorly and traversed medianly ^vith black; rhinarium yellow, below

on either side black; nasiis black, a narrow margin below at the

middle and a large spot at either end yellow; frons yellow, in front

the lower half and above a median basal triangular spot, not dividing

the yellow, black; occiput nearly straight, yellow, black against

the eyes; rear of head black.

Prothorax black, margined with yellow. Thorax above black,

middorsal carina below narrowly yellow; yellow stripes joined below

with the uninterrupted mesothoracic half collar to form a 7 on each

side of the carina; the antehumeral yellow stripes represented by a

spot above and a smaller one below; first lateral thoracic suture with

a black stripe interrupted to form 3 short stripes; second lateral suture
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with a continuous but little wider black stripe; no trace of black

posteriorl3^ Costa yellow, stigma black. Femora largely yellow,

apically and externally with some brown; tibia? black.

Abdominal segment 1 with a dorsal interrupted crescent of brown,

the ends of the crescent reaching backward and downward ; 2 yellow,

wdth a superior lateral brown stripe which at the apex of the segment

meets its fellow dorsally; 3 yellow, black as follows: A very narrow

basal ring, an interrupted median ring and a lateral apical triangular

spot which meets its fellow dorsally; 4 similar to 3; 5-7 similar, the

apical black spots confluent dorsally to form apical rings covering

about one-half the segment; 7 with the median transverse black

line reduced to a trace; 8-10 black; 8 with a large lateral basal yel-

low spot, the merest trace of which exists on 9; the suggestion of a

dorsal basal spot on 8.

Superior appendages twice as long as 10, simple, slender, tapering,

curved toward each other and downward, the extreme apex with a

shining black tooth, the lower external edge on the curve before the

apex minutely denticulate; brown at base, shading at once into light

yellow. Inferior appendage a little more than one-half as long,

broadly bifid for more than one-half its length, the branches simple,

rounded, tapering, widely and continuously divaricate, but little

recurved dorsally, terminating apically in a minute tooth; color

similar to the superiors.

While the single male has served for a fairly complete description,

its condition is such as to make figures of the appendages of ques-

tionable accuracy, and future study by others of this specimen will

be difficult. For this reason it is unnamed, though M. Martin, who
has seen it, pronounces it as certainly new.

As to its generic position some discussion is necessary. I should refer

it to Onychogomphus without question were it not that Foerster has

described as Heterogomplius naninus a male from Tonkin which is a

darker colored but, I believe, closely allied species to the one described

above. In actual usage describers of new species have defined Ony-

chogomphus solely by one character, the form of the inferior appendage

of the male ; and De Selys in naming species based on female speci-

mens alone has followed the generic name Onychogomphus with a

question mark. In this Burman specimen the superior append-

ages are similar to the form found in a number of species of Onycho-

gomphus, and had the inferior been lost, few would hesitate to refer

the specimen to Onychogomphus. Moreover, the form of the inferior

appendage throughout the genus, as heretofore understood, can

hardly be defined as of one type, if we may use Hagen's figures in

Monographic des Gomphines for comparison. The figure of 0. jiexu-

osus certainly shows a decided step away from 0. saundersii, for
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example, towaril the condition found in the species described above.

Opposed to tliis weak negative evidence of the form of the inferior

appendage against referring this specimen to Onychogotuphus, is the

very positive evidence for such a relationship shown by the venation

which is figured in this paper. Compared with saundersii, which is

also figured, there are some very slight, and, I believe, unimportant

differences. In Onycliogomphus? species in front wing the first cells

included between Cui and Cu, are relatively short in the antero-

posterior direction, and the number of cells between these 2 veins

at the wing margin is larger in botli front and hind wings. In the

hind wing of Oriycfiogompliusf species there is a single row of cells

between M^ and Mj^, excepting that the marginal cell is divided.

There are also slight difi"erences in the shape of the triangles and

subtriangles, and other equally slight differences might be pointed out.

(See fig. ^^7.)

Fig. 37.—Wings of male species of Onychogomphus from Burma

Genus HETEROGOMPHUS De Selys.

Seven species have been named in this genus. Foerster regards

cochincMnensis De Selys from French Indo-China, and also probably

sommeri De Selys from China, as probably races of smitJiii De Selys

from Silliet. These three are large species, with the abdomen about

55 mm. or more in length and the hind wing 47 to 55 mm. In

smitliii abdominal segments 3-7 have the orange more extensive than

the black; in cocliincliinensis and sommeri black predominates on
3-6 and 7 has about the basal half yellows The character men-
tioned hj De Selys for separating sommeri and cocliincliinensis is

the coloration of the frons above; in cocliincliinensis the yellow area

on the frons above is not divided medianly by black as in sommeri.

Foerster has described a male specimen from Tonkui as Hetero-
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gompJius naninus, which is unique in the genus by its small size

(abdomen 43 mm., hind wing 32 mm.) and by the simple structure

of the inferior appendage, the apices of which are not bifid or toothed,

as is the case in all the other known males. (See discussion under

Onychogomfhus'^: species, p. 313.) The remaining three species are

intermediate in size. All are distinguished by pale indefuiite colora-

tion, and all may be in reality the same species. (See fig. 38.)

H. icterops Martin, from Java, is briefly described in "Mission

Pavie" from a specimen in De Selys's collection. Abdominal seg-

ment 7 is largely yellow, and this character, may separate it from

the other two. The first described species of this group of three is

sumatranus Kriiger from Sumatra. The remainmg species is unicolor

Martin, described from Siani.

Fig. 38.—'Wings of m\lk IIeterogomfiius cochinchixen.sis from Tonkin.

ig. HETEROGOMPHUS UNICOLOR Martin.

"Un male unique de Siam, Museum de Paris." Abdomen 52

mm., hind wing 48 mm. Face and frons entirely yellow. Thorax
brown, with a poorly defined darker brown humeral stripe. Abdo-
men brown, tinged above, especially toward the end, with blackish;

7 tinged with ^^ellowish.

H. sumatranus is somewhat smaller; abdomen about 50 mm.,
hind wing 42 mm. From the descriptions no defuiite distinguishing

characters are recognizable, and it is probable that unicolor is a

synonym of sumatranus.

Genus MEROGOMPHUS Martin.

The single species, paviei Martin, is known only from Tonkin

(presumably, since in the description of both genus and species no

locality is given). This is a large, handsome species; abdomen 48
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mm., hind wing 40 mm. I am indebted to Monsieur Martin for a

beautiful male specimen in mj^ collection. (See fig. 39.)

SUMMARY,

Eleven genera and 19 species of the subfamilies discussed in this

paper are known from Burma and Lower Siam. In the preparation

of this paper 34 specimens from these localities have been studied.

Fig. 39.—Wings of male Merogompiius paviei from 'I'onkin.

Of the 19 species I have seen specimens of only 10. Of the 21 species

of Calopterygma> known from Burma and Lower Siam I had seen

17 and studied 233 specimens. Many more specmiens of Caloptery-

gina3 have been received from Mr. Earnshaw during the preparation

of this paper. Further comment on the relative numbers of speci-

mens in the different subfamilies and on the unavoidable mcom-
pleteness of this paper is unnecessary. V




