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the black of the wings has become first blue-black, then brightly 
shot with bluish purple, and finally streaked at the base with metallic 
blue and green. Then, again, if the white of the secondaries was 
first modified into yellow and orange as in Bracca and Pl'cesos (in 
which the primaries lire still black and white), one can see how the 
bands on the' primaries of 1I1ilionia drucei and M. snelleni, if deri ved 
from such a source, may have remained orange after those of the 
secondaries bad become vivid crimson. 

I t has been said that colour is of no value as a guide in classifi­
cation, but I am not at all sure that, if the natural order of its 
development were strictly looked to, it would not be of assistance in 
guiding one to a judicious arrangement of allied genera. 

EXPLAN ATION OF PLATE XXXI. 
Fig. 1. Braccct baJ'ltla1ia, p. 294. 

2. Craspedosis e:r:temtata, p. 295. 
3. Litlwps!Jclw CI1diqlta, fl'om tbe typical specimen , p. 29+. 
4. Fore wing of Prcesos mariana, p. 2H4. 
5. Calospilct le~tcO?nela, p. 2\)5. 
6. Restoration of Lithopsyclw. p. 294. 

3. Descriptions of new Genera and Species of Odonata in 
the Collection of the British Museum, chiefly from 
Africa. By W. ~" KIRBY, F.E.S., Assistant in the 
Zoological Department, British Museum, Natural 
History, S. Kensington. 

[Received April 26, 1889.] 

On looking through the collection of Odonata in the BritIsh Mu­
seum lately, I found examples of some very interesting species which 
appear to be undescribed, and which form the subject of the present 
paper. Among these, the most im pOl·taut is Tatocnemis malgassica, 
a ~pecies representing in Madagascar two remarkable Eastern genem, 
P"iocnocnemis and Idiocnemis, hitherto oDly known from the Philip­
pines and New Guinea respectively. 

The following is a list of the genera and species which I propose to 
describe :-

ODONATA. 
LIBELLULIDJE. 

LIBELLULJNIE. 

Ortltetnnn cmnarense, n. s. ..... ..... ..... ..... . ..... Camel·OOIlS . 
.lEtltriarnanta 1'ezia" u. s. .... ...... ... ... . ....... ..... Madagascar. 

JESHNIDJE. 
GOMl'JlIN£. 

Pseudogomplms (n. g.) insignis, n. s. • • • • • • • • • • • • • •• Camerouns. 

lE!'<IlN I NJE . 

.Ana.t' striatys, 11. s. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ULili . 
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AGRIO ID.E. 
CALO PTE I(YGl~£. 

Sal)M pulcltella, II. • • • • • • • • • • • • • •• •• •• • •• • ••• • • • • ••• 

AGRIONIN,E. 

Tatocnemis (g. U. ) 1nalgas< ita, u . . . .. . . . ....... ... . . 
P1'otosticta g1'aciiis , u. s. . ........... . ................ . 
L estes watlacei, n. s. . . . ........ . ..... . . .. . . ........... . 

ORTHETRUM CA:VIARENSE. 

Exp. al. 22 millim.; long. corp. -19 millim. 

Cameroons. 

Madagascar . 
Mella,d o, Celebes. 
Sarawak, Bomeo. 

Male. Black, vertex metallic blue; abdomell infiatt'd at base, with 
the third segment pulveruient blue. Wings brownish hyalin e : fore 
wings "ith 19 antenodal and 14 postnodal cros1>-nervlIres; tile 3 
first postnodals not continuous; trianglt traver:.ed by one or t",o 
cross-nervures; ODe sUfJratriangular nen-ure; 3 cells in the sub­
triangular space; three rows of post ·triall~ular cell~, increasing-, 
cOl1lmencing on one ide with four. Hind wings with 14 ante nodal 
and 13-14 postnodal cross-nervures, the base tillged with smoky 
yellow, the mem branule dark smoky brown, and a basal stripe of tile 
same colollr in the second c.)stal space a far as the third cross­
nt'rvure, and an other ill the lower basnl cell, shorter, and not ex­
tending to the base of the triangle, which is travt'r ed, though there 
are no supra-triangular nel vures 011 the hind wings. Tips of all 
the wings slightly clouded "ith brown beyond the pterostigma; 
appendages of 2nd segment largE:; allal appendages black, about as 
long as the last two segments (the lower one as long as the others) 
and uf the ordiuary form. Pterosligma dark brown, covering 3 or 
4 ct'lls. 

Hnb. Cameroons. 
Allied ti> O. albistyla, Selys, from \\hich the darker wings and 

black appendages will abundantly distillguish it. 

lETHRIAMANTA REZIA. 

Long. corp. 27 miIlim.; expo ai. 50 millim.; long. pter. 2 
millim. 

lIlale. Size, sbape, and nenratioll of the Indian ..i.E. b1'evipennis, 
Ramb., except lhat the sectors of the arculus lise /i'orn a short but 
distinct stalk. The lrft fore \\illg has two crosS-l1ervures inslead of 
one in the lower basHl cell, alld the triangle of t be right fore wing is 
traversed. and tllat of the left free. 

Body reddi~h above (probably bright rr d when li\ ing), pectus and 
pleura illclinillg to green, legs black, femora greenish beneath. Ab­
domen with the second and third segments carinated; the dorsal 
carina black on the fuurth and following seg-ments. Anal appendages 
as long as the 8th segment; lower appelldage very broad, spatulate. 

Wings hVI\!tlle; pterostigma C1livt', between black nervures; hind 
"iugs strougly and fore wings slightly tinged with yellow lit the 
base; a dark streak in the lower basal cell, commencing beyond the 
Lase, and filling up about two fifths of the length of the cell. 

Hob. Madagascar. 

• 
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Genu PSEUDOGOMl'HUS, 

Male. Eyes contiguous, frontal tubercle slightly bifid; lahium 
cleft. Wings long and rather pointed, triangles rather small, free, 
those on the hind wings rathE-r longer than thost' on the fore wings: 
fore wings wit h 6- 8 cross-nen'ures in the lower basal cell, anu fOllr 
sllpratriangular nervures: hind wings wit.h 2 or 3 supratriangulal' 
nervures, and 5 in the lowel' basal cell; mem branule rather large; 
inner margin concave between this and the anal angle. Abdomen 
with the appendages of the second segment large, upper anal 
appendages about as long as the lower, which is broad and trun­
cated; at their base rises a strong vertical conical spine, pointed at 
the apex. 

Probahly allied to Gordulegaster, but very distinct from any 
dfscribed genus. 

• 

PSEUDOGOMPHUS INSIGNIS. 

Expl. al. 9-1 millim.; long. corp. 83 millim. 
iUale. Dark brown, tinged with reddish, especially on the face 

and pleura; H'rtex punctllfed, slliuillg with green auu violet; thorax 
green above and on the sides in certain lights; third segment of 
the abdomen yellow. 

Wings yellowish hyaline, darkest at the edges; ptel'o tigma black, 
coveri1lg rather less than 3 cells; fore wings with 16- 18 Rntenocal 
and 10-12 postllodal nervures; tl iangles and subtriangulal' space 
free. 

Bab. Cameroons. 

ANAX STRIATUS, 

Exp. aI. 105 millim.; lat. al. ant. 12 millim.; lat. al. post. 17 
millim.; long. pteI'. 3 millim.; 101lg. corp. 75 millim. 

Testaceous yellow; head with the front raiseu, rugosely-pullc­
tate, anr! marked with a blackish spot on the summit; the region of 
the ocelli, the lower edge of the nasus, and all the mouth-parts 
reddish bl'Own, more 01' less varied with yellow at the sutures. On 
the thorax the septa are very strongly ridged, and are marked with 
black in front and within; there are also foUl' black spots on the 
depressions of the pleura; legs reddish. Abdomen with the first and 
second segments mnch swollen, the hinder half of the second seg­
ment with black markings diverging on each side of the carina; the 
followin/l: segments with two blackish spots at the base, two smaller 
ones beyond the middle, and an ilTegular blackish stripe crossing 
the carina before the extremity; the incisions are also marked with 
black in the middle; on the 7th and 8th segments these marks 
become more suffused and ilTegular, anu are not continued further. 

Wings very broad, clear hyaline, the space between the costal and 
subcostal nervures filled up with smoky yellow, very clark at the 
base, and ceasing, like the costal nervure, at the nodns; the lower 
basal cell is also stained with yellow as far as the lower triangle; 
pterostigma brown, yery short. Fore wings with 20-~ 1 anten0ual 
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and 15 postnodal nenures; triangle about three times as long as 
broad, consisting of -1 cells, followed by 5 or 6 celis, and then by 2 
increasing; 2 supratriangular nervures j 3 cross-nervures in the sub­
triangular cell; lower triangle frC'e (which corresponds to the sub­
triangular space in Libellulince). Hind wings with 15 antenodal 
and postnodal lIervur(:'s; triangle about twice us long as broad, con­
sisting of 4 cells, followed by 4 or 5 cells, anu then by 3 increasing; 
2 supratriangular nervures; 4 cross-nervures in the lower basal cell ; 
lower triangle tranS\Oerse. 

Chili (Edmonds). 
The specimen appears to be a male, but. the abdominal append­

ages are too much damagl;'d for description. It is the first Anax 
described from Chili, and is remarkable for the very short ptero­
stigma, which separates it from all the other species of the genus 
with which I am acquainted. 

SAPHO PULCHELLA. 

Exp. al. 64- 70 millim. 
Male. Bronzy black above, head spotted with tawny, the ocelli 

bein~ placed in the middle of four tawny spots j thorax with the 
lateral lobes almost entirely surroullded with tawny, the pleura 
striped with the same colour, alld the under surface somewhat pru­
inose; legs black, femora testaceous, marked with a black line. 
Abdomen with a tawny spot on the sides, at the base of the first five 
segments, and a tawny lateral stripe on the sides of the first seg­
ment, continued more narrowly on the second and third, 'Where it is 
coppery. Wings bright orange-tawny or coppery, iridescent, paler at 
the base j stigma brown, enclosed by black lines, about fOllr times 
as long as broad, the lower side projectillg basally in a point; 
neuration very close; antenodal nervures upwards of 40, and post­
nodal nervures numbering 50 or 60. 

Female. Body similarly coloured, but wings brownish hyaline, 
with a fiery copper iridescence in certain lights, and a narrow milk­
white hand on both wings, not quite extending to the costa or inner 
margin, and curved on the hind wings, placed considerably beyond 
the nodus. On the abdomen, the tawny , pots at the base of the 
segments and the tawny lateral line are contiuued on all the five 
segments which remain. 

Hab. Cameroons. 
Size and shape ot' S. longistigma, Selys, a specimen of which was 

received in the same collection, but with the abdomen rather shorter 
and !>touter. 

Genus TATOCNEMIS. ° 

Male. Wings long and narrow, petiolated to the level of the 
arculus, with three cOllcayities on the hind margin, between the 
subcostal radius and the lower sector of the arculus; fore wings 
with 24-28 and hind wings with 20-21 postnodal nervures; 
pt.erostigma broad, lozenge-shaped, covering I t or 2 cells. The 
median sector rises at or a little beyond the nodus, the subnoual 

o 



• 

1889.] MR. W. F. KIRBY ON NEW ODONATA. 301 

sector from the second postnodal cross-nervure on the fore wings 
(exceptionally from the first or third), and from the first on the 
hilld wings; the nodal sector rises at the 9th to the ! 3th cross­
ner\'l,ll'e (usually from the) Oth) on the fore wings, and between the 
6th and t5th on the hind wings; and the ultrallodal sector rises 
from two to four (usually two) cross-nenures furtller. The first 
postcostal nervule is placed very little beyond the first antenodal 
cross-nervure. The arculus is angulated, and placed distinctly 
beyond the level of the second antenoual cross-Ilervure. The 
trapezium is about twice as long as broad; its basal side is shorter 
than its outer, which is oblique, and its upper side is shorter than 

a 

-

Tatocnemis malgassica. 
a. Insect, natural size. 
b. Extremity of abdomen, showing appendages, magnified 7 ·~ times. 

its lower; there are from two to four cells (usually two) between 
the trapezium and the first transverse cross-nervUI e from above; 
the luwer sector of the trapezium rises un a level with the middle 
of the trapezium, and runs to the hind margin btyond the level of 
the origin of the ultranodal sector. Nodus placed at about one 
fourth of the length of the wing. 

Abdomen long and ·slender, first joint very short, second about 2i 
times as long as broad, 3rd 4 times longer than the second, the rest 
p;radllally shortening to the 7th; 8th about half as long as the ith; 
9th and 10th each abollt half as long as the preceding; upper anal 
appendages as IOllg as the 9th segment, arched, with a large semi­
circular protuberance beneath; lower appendages very short. 

Legs slender, IlOt dilated, with long slender spines. 
1\. very remarkable genu~, 1I10st llearly allied to Pl'iocnocnernis, 

Selys ( Hypocnemis, Selys, olim), from the Philippines, and 
Idiocnemis, Sel ys, from New Guinea, the only genera of Odonata 
known with emflrgillate wings. It differs abundantly from both 
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in the extl'enll'ly' petiolated wings, the large pterostigma, and the 
different points of origin of the secton, 
- . 

TATOCNEMJS MALGASSICA. (Woudcut, p. 301.) 
Exp. al. 72 millim.; long. corp. 50 millim. 
1.Iale. Head hlack above, pale reddish beneath; ocelli, the bllse of 

the labl'Um, two spots within the eye, and the occiput tawny 01' 

reddish j thorax black above aud on the sides, vellowi h beneath: 
• 

middle of prothorax dull reddish flboye; mesothorax with two 
oblique tawny shoulder-stripes, connected by an oblique line fit the 
base of the wings; legs red, yellow at base of feulOra, knees blflckish : 
abdomen bright reu, the first joint with some blackish m ~ rkings Oil 

the sides above; wings yellowish hyaline, with black nervure , ptero­
stigma tawny. 

Hab. Betsileo, l\1aullgascar (Rev. Deans Gowan). 

PROTOSTICTA GRACILIS. 

Exp. a1. 62 millim.; long. corp, 51 millirn. 
Male. Head hlllck; Iflbrum above yellow; thorax hronzy hlack on 

the sid{'s, green in the middle flbove, in some lights, an oblique yellow 
stripe below the fore wings; the under surface, especially behind, 
Itnd the legs yellow, the latter with long slender hairs; abdomen 
long and slender, thickened to\\ aI'ds the extremity, bronzed ahove, 
the last three segments pale (probably blue or green in life); under 
surface with a long yellow spot at tIle base of the first 7 segments. 

Willgs hyaline, with black nervures; pterostigma large, twice as 
10llg as broad, covering two cells, oblong, but the inner and upper 
flngle truncated, making the upper side shorter than the lower; a 
double row (If cells beyond the pterostigma. Fore winf?;s with 21 -
22, and hind wings with 18 p(;stnodlll cells. Median and subnodal 
sectors rising just before and after the nodal cross-nerVUl'e respec­
tively; the nodal sector rising 5 or 6 cells beyol1u, and the ultra­
nodal one or two cells further. Trapezium regular, about twice as 
long as broad, its upper sector extending to the level of the origin of 
the nodal sector; its lower sector absent. Two basal post costal 
nervures, the first halfway between the base and the first· antenodal 
crOSS-llervnre, the second just before the level of the second ante­
nodal cross-nervure. Two cells between the trapezium and the first 
descending nerVlll'e. 

Upper anal appendages as long as the 9th segment, incurved, the 
lower ones shorter, but their exact structure not visible. 

Hab. Menado, Celebes (Wallace). 
The g<'nel'ic charact.ers differ a little from those assigned to 

P1'otosticta simplicinel'vis, Selys (also from Celebes), which is not 
before me, and I have therefore iucluded them in tLe description. 

LESTES WALLACEI. 

Exp. a1. 55 millim.; long. pter. 2~ millim.; long. corp. 4G 
millim. 

Female. Head buff, a bronzed spot, shading into green between 

, 

• 
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the ocelli, a black spot on each side of the frontal ocellu~, a bl~ck 
stripe before it, and a short stripe bordering the inner orbits; the 
upper mouth-parts are also almost elltirely black. Thorax buff, 
transversely striated, with a broad grefl1 stripe on each side of the 
dorsal carina, and a narrower bronzpd shoulde r- stripe, l'howing green 
ill certain lights, beneath. Legs buff, clothed with long fine blar.k 
bristles; femora with a black line beneath; tarsi black. Abtlomen 
buff, brollzed abovp, except at the sutures. W ings hyaline, slightly 
clouded at the tips; fore wings with 14 and hind wings with 15 
postnodal cross-llervures; pterostigma large. covering 3 or 3i cells. 

Bab. Sarawak, Borneo (Wallace). 
Appears to be allied to L. vil'iuula, Ramb., but much larger. 

4. On the Taxonomic Value of the Intestinal Convolutions 
in Birds. By HANS (iADOW, Ph.D., lVI.A., Strickland 
Curator and Lecturer on the Advanced Morphology of 
V erte brata in the U ni versi ty of Cam bridge. 

[Recflived l\fay 1, 1889.] 

(Plate XXXII.) 

r In 18i9 I published. in the' Jenaische Zeitschl'ift' 1, t\\O let1~thy 
articles Oll the digesti\'e system of birds, and I laid particular tress 
npon the convolutions of the slliall intestine, i. e. upon the mode in 
which this p:trt of the alimentary callal is stowed away in the 
abdominal cavity. 

" Accounts of these cOllvolutiolis are exceetlingly meagre, and 
this is all the more surprising as Cuvier long ago drew attelltion to 
the remarkable diversity which prevails in the arrangement of the 
intestinal folds. However, there are only a few dozen hirtls de­
scribed in his' Lec,::ons d' Anatomie Comparee',' no gelleralizing con­
clusions are drawn. and with few exceptions (l\lacGilliuay) this 
part of descriptive ornithotomy has slept pver since. 

My former researches 'were based UPOli the (-xal1Jinatioll of about 
200 different birds, an ample material, but 1I0t large enough to warrant 
all the taxonomic conclusions which I then drew, especially as these 
were marred by the fetters of certain antiquated traditions, now 
fortunately superseded. 

In preparing the account of the :t1imet1tary canal of birds for 
Bronn's' Klassen und Ordnung,en des Thierreichs,' I have recently 
had ucca~ion once more to t.ake up this question on a milch broader 
basis and in a more elaborate way. 1 therefore take the oppor­
tunity to lay before the Society a condensed account of the taxonomic 
value of the intes tillai convolutions ill birds. 

1 "Versuch einer vel'gieieitenden Anatomie des Vel'dauungssystemes del' 
Voegel," Jcnaische Zeitschl'ift fur Naturwissenschaft, xiii. pp. 92-L17, 339-403, 
pIs. iv.-xi. & xvi. 


