XXIII HYMENOPTERA, IV: ICHNEUMONIDAE

By CLauDE MoORLEY, F.Z.S., F.E.S., &c., Author of *° Fauna of
India—Ichneumonidae.’”’

Microgaster Iuteus, Cam.

Manch. Mem., 1899, p. 199, &.

The ¢ is undescribed. It differs from the o in its much
stouter antennz and hind legs, of which the former are apically
subclavate ; in its cultriform hypopvgium extending to the anus;
in its stout terebra, which is as long as the whole body; and in
having the alar apices more determinately infumate, with a dis-
tinct cloud below the broader stigma. Three sinall males of 6-%
mm. at Sadiya on 27th and 28th November, and a single female
of 7 mm. at Kobo, 400 feet, on 3rd December, 1911I.

Epirhyssa flavobalteata, Cam.

Manch. Mem., 1899, p. 129.
One small o of only 10 mm. at Rotung, 1400 feet, between
6th and 13th March, 1912.

Xanthopimpla punctata, Fab.
Spp. Ins., 1781, p. 437.

Two males at Sadiya on 27th November, and one female at
Dibrugarh between the 17th and 19th of the same month.

Xanthopimpla nursei, Cam.

Fourn. Bombay Nat. Hist. Soc., 1907, p. 592.
A single male at Dibrugarh between the 17th and 1gth
November, 19II.

Apophua carinata, Morl.

Faun. Brit. India, Ichn., 1913, p. 218.

One ¢ at Sadiya on z7th November, 1g9r1. The undes-
cribed hind legs are testaceous, with both extremities of the tibiz,
apices of femora, and the whole tarsi, black.

Stictolissonota foveata, Cam.

The o is undescribed and the ¢ unknown to me. A single
male, found at Sadiya on 23rd November, 1911, differs from the
female description (Tijds. v. Ent. 1907, p. 107) in having the face
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entirely pale ; the tenth to seventeenth flagellar joints white, with
the remaining twelve apical ones ve 'y short and exactly filiform :
the metathoracic spot, unplaced by Cameron, is here represented
by a large metapleural mark and the whole petiolar area, except
the centre of its apex, flavous ; apices of all the segments pale
and genitalia exserted; the hind legs red with trochanters,
extreme base of both the white tarsi and white tibiae, with apices
of the last broadly and of their femora narrowly, and the onyches,
deep black. The position of this genus with its single species in
the Lissonotides rests solely upon the typical petiolar structure,
for the areolet is subquadrate and parallel-sided as in the Meso-
stenides, though emitting its recurrent nervure from its centre;
the unicalcarate front tibiee and indiscreted clypeus are good fea-
tures.

Metopius rufus, Cam.
Zeits. Hym.-Dip., 1905, p. 281.

A single female at Dibrugarh between 17th and 19th Novem-
ber. 1911.

Edematopsis aborensis, Morl., sp. n.

Black with the whole legs, thorax except discally and head
except vertically, stramineous; mesonotum rosy; scutellum
pale. Head strongly buccate behind, though less elongate
than in (&. apollos, Morl. (Faun. India, Ichn. 50), and stra-
mineous with only the vertex from scrobes to occiput, including
stemmaticum and excluding orbits, deep black. Antennz fractae,
infuscate with scape whitish beneath. Thorax with pleurae finely
punctate, mesonotum glabrous and strongly glittering, rosy (as
in &. ops, Morl. (Ichn. Britanniea, iii, 273), its lateral sutures
and pronotal disc black; metanotum scabrous with areola
strongly elongate, emitting strong and short costulae; basal area
short and entire, petiolar area nearly .as long as areola and trans-
strigose, Scutellum and postscutellum flavous, the former finely
punctate and laterally margined nearly to its apex. Abdomen
parallel-sided and very slender, punctate-rugose with the basal
segment roughly aciculate and its spiracles far before the centre ;
ventral valvulae large, black and exserted. Legs slender, with the
somewhat stout hind tibiae hardly infuscate apically and before
their base. Wings mnormal, with the stigma and nervures
stramineous. Length, 5 mm. o only.

A single o was captured at Sadiya in north-east Assam by
Mr. S. W. Kemp of the Abor Expedition on 28th November, I9II.
Type in the Indian Museum. No. 23¢,

Allocamptus sinuatus, Morl.
Revis, Ichn, Brit. Mus., 1912, p. 24.

One female was captured at artificial light below Dosing at
1400 feet on 2gth January, 191z.
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Trichomma decorum, Cam

Anomalon decorum, Cam., Manch. Mem., 1897, p. 24, Q.

The o has not previously been found; it differs from the ¢
in having the flagellum infuscate-testaceous towards the base, the
eyes apically rather less convergent, the scutellum discally less
distinctly transcarinate, and the hind trochanters with their
femoral and tibial base not at all black but the first tarsal joint,
though distinctly spatuliform, is similarly pale. Length, o 10,
? I2 mm.

This male was taken at Dibrugarh between 17th and 19th
November, 1911 ; a single female is from Sadiya on 28th of the
same month. I was recently enabled finally to assign this species
to Trichomma upon the examination of another female, captured
by the late Col Bingham at Kyau Klebin in Upper Burma in
Nov. 1900, and now in the Berlin Museum,

Anomalon ¢ binghami, Cam.

Ann. Nat. Hist., xx, 1907, p. 14, 4.

One broken and consequently doubtful male was found at
Sadiya on 25th Nov. 1911. I have recently examined two of the
undescribed female of this species in the Berlin Museum, which
were captured in Sikkim by Bingham ; it differs from the o in
having the inner orbits but obsoletely pale, the terebra fully half
as long as the basal segment, with a length of only 18 mm. It is
correctly ascribed to the present genus.

Campoplex tyrannus, Cam.

Manch. Mem., 1899, p. 116.
A single small female of g mm. was found at Dibrugarh
between 17th and 19th November, 1911I.

Dioctes apostata, Grav.
Ichn. Europ., iii, p. 510.
Kobo at 400 feet on gth December, 1911. One female.

Angitia sp.

An indeterminable male was found at Sadiya on 23rd Novem-
ber, 1911.

Tarytia flavidorbitalis, Cam.

Fourn. Bombay Nat. Hist. Soc., 1907, p. 589
With the above Angitia was taken a female of this common
species.
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Thymaris clotho, Morl.

Faun. Brit, India, Ichn., 1913, p. 53.

The second known specimen of this Cevlonese species was
captured at Dibrugarh between the 17th and 19th November, 1911
This @ differs from the type only in having the two basal seg-
ments black with the second only basally rufescent, and the
third basally flavidous. The figure in Fauna India is very poor,
showing the abdomen too stout, terebra too thick, wings too
broad and flagellum much too short; the last is, in fact, a milli-
metre longer than the whole body.

Diaparsis sp.

One female belonging to this genus was met with at Dibrugarh
between the 17th and 19th November, 1g11. It is certainly dis-
tinct from the only known Indian kind, my D. caudata; but its
condition precludes description.

Cnemocryptus epistomatus, Morl., sp. n.

A black and shining species with the scutellum and abdominal
base white, the legs and abdominal centre red. Head transverse
and as broad as thorax, obsoletely punctate with the frons glab-
rous and excarinate; palpi white; mandibles rufescent with the
upper tooth a little the longer and clypeus apically truncate; face
closely punctate and centrally tuberculiformly elevated. Anten-
nae stout and black with a broad central white band; of & sub-
attenuate at both extremities with scape white, and flagellar base
rufescent, beneath; of @ strongly dilato-compressed beyond their
centre. Thorax convex and finely punctate, with strong notauli;
pronotum and a callosity beneath radices white ; mesopleurae sul-
cate below; metathorax subglabrous with all the areae clearly de-
fined and petiolar area discreted; areola longer than broad, hexa-
gonal, emitting costulae before its centre; spiracles longer than
broad, apophyses wanting. Scutellum and postscutellum white,
the former glabrous and convex. Abdomen subfusiform, black
and slightly pilose with the sixth and following segments white ;
petiole also white with postpetiole and part of second segment
bright red; terebra nearly as long as first segment. IL.egs red
with the anterior of o paler; hind femora and tibiae more or less
infuscate or black with base of latter rufescent, and the second to
fourth tarsal joints with apex of the first pure white. Wings
ample and hyaline; radix white, areolet large and parallel-sided,
emitting the recurrent nervure from its centre; basal nervure
continuous, nervellus geniculate at its lower third, Length,
6-8 mm. o Q@

A single pair was captured at Sadiya on 27th November, 1911,
by Mr.S. W Kemp and is in the Indian Museum. No. 2}8%
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Camptolynx striatus, Cam.

Berl, Ent. Zeit., iv, 1910, p. 254.

One 9 of this common species occurred at Sadiya on 23rd
November, 1911,

Camptolynx fuscipennis, Cam.
Berl. Ent. Zeit., iv, 1910, p. 253.
A male at Dibrugarh between 17th and 19th November, I911I.

Goryphus maculiceps, Cam.

Melcha maculiceps, Cam., Spolia Zeylanica, 1905, p. 110.

Sadiya on 27th November, 1911. One female, with un-
usually large apophyses.

Goryphus fuscinervis, Cam.

Ancaria fuscinervis, Cam., Ann. Nat. Hist., ix, 1902, p. 205.

Two females were taken at Dibrugarh about the 18th Nov.,
and at Rotung at 1400 feet on 25th December, 1911 ; three males
occurred at Sadiya on 27th and 28th Nov., and at Dibrugarh
about the 18th of the same month.

Silsila fulvipes, Cam.

Manch. Ment., 1903, no. 14, p. 2.

A variety of the 2, with face black and didymate marks on
the clypeus, was taken at Dibrugarh between 17th and 19th
November, 1911.

Mesostenoideus erythropus, Cam.

Fenenias erythropus, Cam., Spolia Zeyl., 1905, p. 112, pl. A, fig. 14.
One female at Dibrugarh on the same date as the last species

Mesostenoideus albomaculatus, Cam. (nec Cress.).

Fenenias albomaculatus, Cam , Ann. Nat. Hist., ix, 1902, p. 212.
One female was captured along with the last species.

Friona curvicarinata, Cam.

Trans. Ent. Soc., 1904, p. 109.

Under a leaf-stem of plantain at Upper Rotung on 8th Janu-
ary, 1912, was found a female of this species agreeing with others
in the Berlin Museum from Sikkim and the Mepli valley during
December, 1893, and in my own collection from 4000 feet at Than-
daung in Tenasserim during April, 1898. All these differ from the
typical form in having the whole head and thorax entirely brick-
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red, which renders it superficially distinet, though close examina-
tion shows no structural modifications and it must be treated as a
mere colour variety, which I here term var. rufescens, var. nov.

Friona didymata, Morl,, sp. n.

In the Abor collection I find a o of this species, which I
have had for some time described in MS. and now bring forward
from an examination of a dozen ¢ ¢ and one &, taken in Dehra
Dun and near Bhowali, Kumaon, on grass and on the wing in
garden, between 26th April and 26th June, 1912, in the United
Provinces; and of the above < ,taken at Dibrugarh about 18th
November, 1911,

A black species with stramineous markings and the black
hind tagsi centrally white. Extremely like F. rufipes, differing in
little but size and colouration: face and clypeus black with two
dots on the latter, and two dots below scrobes and the central
orbits linearly of the former, stramineous ; outer and genal orbits
not at all pale, or @ with a narrow genal line stramineous; o
with base of both face and clypeus irregularly and transversely
stramineous throughout; anteradical callosities black before
tegulee ; mesopleurae immaculate black, and metapleural pale
marks of @ very small; hind trochanters of ¢, and coxae of both
sexes, not infuscate ; hind tarsi black with second and third joints
of ¢, and centre of first to base of fifth in o, pure white.
Length, g-11 mm. ‘This differs from all Cameron’s seven species
of the present genus in having the face at most centrally binota-
ted with stramineous in ¢ and apically entirely black in & I
have seen one 2 with the face and clypeus immaculate black, in
another the clypeus alone was immaculate and in a third the base
of the face, as in the o, was subcontinuously stramineous.

There are also examples from Monghyr in Bihar, Mergui in
Lower Burma, Calcutta and Trevandrum, in the Indian Museum.

Friona variipes, Cam.
Trans. Ent. Soc., 1904, p. 107.
A female at Kobo, 400 feet, on 3rd December, 1911.

Cryptus filicornis, Cam.

Hedycryptus filicornis, Cam., Zeits. Hym.-Dip., 1903, p. 299; C. himalayensis,
Cam., Tr. Ent. Soc., 1904, p. 106.

With the last species, a female of this common one occurred
at Kobo. It is a true Crypéus (sensu Thoms.).
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XXIV ORTHOPTERA, II: GRYLLACRIDAE and
STENOPELMATIDAE.

By Dr. AcHi.LE GRIFFINI, Milan (Italy).

[In addition to the species of Gryllacridae described below,
Dr. Griffini has identified Rkaphidophora brunneri, Kirby (Steno-
pelmatidae) from Upper Rotung (2000 ft.) with certainty, attribu-
ting with some doubt specimens of the same genus from the Farm
Caves near Moulmein and from jungle on the Dawna Hills to this
species. The specimens from the Farm Caves were taken by Mr.
Gravely in holes in the floor. while large numbers of Diastrammena
unicolor, Brunner, occurred on the walls.]

GRYLLACRIDAE.
Gryllacris gravelyi,! n. sp.

o Statura modica, sat robusta; corpore nitido; pallide tes-
tacea, pronoto et capile magna parte nigris, geniculis omnibus spinis-
que pedum posticorum nigris.

Caput nigrum nitidum . exceplis antennis totis testaceis, clypeo
et organts buccalibus ferrugineis, maculis ocellartbus flavidis optime
delineatis quarum frontali rotunda, maiors, maculaque ferruginea
parum bene delineata tn medio marginis postict occipitis.

Pronotum nigrum nitidum, excepta macula maiuscula antica
flavida, anterius cum margine antico subcontigua ibique angustiori,
posterius latiori et iriloba, lobo imedio maiore usque ad extremum
anticum sulculi longitudinalis extenso, necnon gibbulis ad latera meta-
zonae sitis ferrugin-is et maculis parvis 3 vel 4 in seviem transversam
dispositis post sulculum longitudinalem ante metazonam etiam ferru-
gineis; lobis lateralibus totis nigris

M esonotum, metanotum, abdomen totum cum ventre teslacea.

Elytra abdomen parum et femora postica perparum superantia,
testaceo-ferruginea, venis venulisque concoloribus. Alae testaceo-
subhyalinac, venis venulisque pallidis, tantum angulo apicali ferru-
giNeo-venoso.

Pedes flavido-testacei, gemiculis nigris sew apice femorum et
basi tibiarum nigris; spinis femorum posticorum numerosis, nigris;
spinis tibiarum posticarum nigris et bast subtus nigro cinctis.

Segmentum abdominale dorsale VIII o productum, convexum,
rotundatum. Segmentum 1X omnino verticale, brevissimum, altum
superne subrotundatum, sed magna pro parte verticaliter concavum,
excavatum, inferius in tumescentiss duabus lateralibus teyminatum ;
his tumescentiis intus tnferius spinam ferrugineam decurvam gerents-
bus; his spinis inter se cruciatis.

1 See also Atti Soc. Ital. Sci. Nat. lii, p. 228 (1913).
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Longitudo corporis mm. 28
) pronots . e 7
. elytrorum ,, 23
s femorum anticorum » 98
' femorum posticorum ,, 165

Typus - 1 o (Musaei Indici), exsiccatus, indicationes sequen-
tes gerens: Upper Rotung, -Abor Exped., 5-i-12 (Kemp); under
leaf-stem of plantain.

Descriptio - Species in divisionem I°I; 2°2. Systematis Brun-
neri locanda inter congeneres valde differentes, tamen a supero
visa Gr. genuali, Walk., sensim similis, quamvis distinctissima.

Corpus statura modica sat robusta, nitidum.

Caput robustum, ab antico visum latiuscule ovale, pernitidum,
pronoto parum latius. Occiput et vertex cum fastigio optime
rotundata, hoc parum minus convexo, lateribus rotundatis, latitu-
dinem t} primi articuli antennarum sensim superante, latitudinem
duplam huius articuli aegre attingente. Sutura inter fastigia
capitis incerte distinguenda. Maculae 3 ocellares flavae optime
distinctae et delineatae; duae verticis haud parvae, ovales, inferi-
us in angulum subacutum terminatae; frontalis maior, orbicularis.
Sulci suboculares distincti, inferius lati. Frons latiuscula, superne
convexiusculu, inferius concaviuscula, nitida, sed sub lente in
medio transverse minute corrugata et utrinque paucis punctis
impressis praedita quorum duobus lateralibus inferis maioribus.
Clypeus basi fronti similis, ibique punctis duobus lateralibus
impressis praeditus. Organa buccalia normalia, robusta; palpi
maxillares apice minime dilatati.

Color capitis: Occiput, vertex cum fastigio, genae, fronsque,
colore nigro nitidissimo, exceptis maculis ocellaribu; flavidis supra
descriptis, et macula occipitali postica media subtriangulari, vertice
antico rotundato, ferruginea, haud bene deiineata. Basis clypei
transverse breviter tota nigra, hoc colore perfecte recteque ter-
minato Reliqua maxima pars clypei cum labro, mandibulis et
reliquis organis buccalibus colore ferrugineo. Amntennae totae
testaceo-ferrugineae.

Pronotum robustum, a supero visum sensim longius quam
latius, nitidum. Margo anticus totus rotundatus et sat prominulus.
Sulcus anticus valliformis bene impressus et delineatus. Sulculus
longitudinalis abbreviatus in fossulas duas parum regulares fere
divisus, quarum antica oblonga, angusta, parva, parum impressa,
postica latior, subrotunda, anterius fere biloba, melius impressa ;
margines huius fossulae posticae extus et postice fere carinula
delineati. Post sulcum anticum utrinque verrucula minima,
parum distinguenda, ante sulculum longitudinalem adest; ad
latera sulculi longitudinalis paucae impressiones parvae, fere
punctiformes, anterius, et paucae convexitates gibbuliformes
posterius utrinque videntur. Corrugatio minutissima sub lente
fortiori ad latera ipsa sulculi aegre videtur. Sulcus posticus
superne non bene delineatus, sed metazona tota superne concavi-
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uscula minuteque sub lente transverse corrugata, margine postico
transverso, rotundato, optime limbato, ascendente, fere reflexo.
Gibbula convexa adest in utroque latere externo metazonae.

Lobi laterales pronoti longiores quam altiores, postice quam
antice levissime altiores, nitidissimi, sed sub lente corrugationibus
nonnullis longitudinalibus antice et inferius praediti. Angulus
anticus horum loborum rotundatus; margo inferus subrectus,
longus; angulus posticus truncatus, inferius rotundatus, posterius
obliquus subconcavus, dein angulo obtuso in marginem posticum
verticalem transeuns; hoc margine postico parum alto; sinus
humeralis perparum expressus. Margo loborum lateralium totus
optime limbatus. Sulci soliti valde excavati; gibbulae wvalde
expressae.

Color pronoti niger nitidus; tamen in parte antica dorsi
macula majuscula testaceo-flavida adest, optime delineata,
maculam occipitis sequens; haec macula marginem anticum
ipsum anguste nigrum non tangit, tamen eum subito sequitur,
antice angustior, in sulcum anticum posterius dilatata, postice in
medio late magis producta usque ad extremum anticum sulculi
longitudinalis. Macula ipsa propterea posterius dilatata et fere
triloba, lobis lateralibus extus postice versis, minoribus, sub-
angularibus, lobo medio lato, subrotundato, posterius magis
producto. Gibbulae laterales metazonae superne ferrugineae, et
ante metazonam maculae minores 3 vel 4 in seriem transversam
dispositae ferrugineae adsunt, quarum 2 ad latera fossulae posticae
sulculi longitudinalis et una media fere W-formis, seu fere in
duabus divisa, in fossula postica ipsa sita. Hae maculae parum
perfecte delineatae. Lobi laterales toti nigerrimi.

Mesonotum, metanotum et abdomen totum cum ventre
testacea.

FElytra testaceo-ferruginea venis venulisque concoloribus vel
minime fuscioribus, apicem abdominis sensim, apicem femorum
posticorum perparum superantia. Alae testaceo-subhyalinae,
venis venulisque pallidis, tantum angulo apicali (in quiete ultra
elytra prominulo) ferrugineo venoso.

Pedes robusti et sat longi, pilosuli, flavido-testacei, geniculis
omnibus nigris, seu apice femorum cum basi tibiarum colore nigro,
hoc colore perfecte delineato. Pars apicalis femorum nigra
superne brevior, ad latera parum longior, colore nigro etiam
subtus apicem femoris cingente; margo extremus articularis
femorum superne anguste testaceus. Pars basalis tibiarum
nigra superne longior, ad latera subtusque abbreviata ; ima basis
articularis tibiarum anguste ferruginea.

Tibiae anticae et intermediae subtus solito modo spinosae,
spinis utrinque 4, basim versus longioribus, necnon spina apicali
minori praeditae. Femora postica basi sat bene incrassata, parte
apicali attenuata parum elongata et semper robusta, subtus
spinulis nigris acutis in utroque margine 10-12. Tibiae posticae
superne post partem basalem planiusculae, margine interno spinis
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5-0, margme externo spinis 6-7, acutis, longiusculis, nigris et basi
subtus nigro cincta praeditis. Tarsi maiusculi.

0. Apex abdominis concolor, testaceus. Segmentum abdo-
minale dorsale VIII productum, fere 4 mm. longum, convexum,
margine apicali rotundato. Segmentum IX brevissimum, omnino
verticale, altum, superne subrotundatum sed magna pro parte
verticaliter concavum excavatum, inferius in tumescentiis duabus
lateralibus terminatum, his tumescentiis intus inferius spinam
ferrugineam decurvam gerentibus; his spinis inter se cruciatis.
ILamina subgemtah: parum latior quam longior, apice subrotun-
data sed in medio leviter sinuata, lobis breviter lateque rotundatis,
stylis parvis ad latera externa horum loborum insertis.

Neanias kempi,! n. sp.

Q  Statura modica, parum robusta ; corpore nitido ; fulvus,
atro et castaneo modice varius.

Caput pronoto perparum latius, haud robustum, fromte non
rugosa ; colore fulvo, sed occipite in medio late, vertice toto cum
fastigio, fronte in medio et basi antennarum atris vel atro castaness ;
verticis fastigio latitudinem 1% primi articuli antennarum non super-
ante, lateribus carinulatis.

"Pronotum longiuscuium, fulvo-testaceum, ad medium marginis
antict (late atrum, hoc colore utringue posterius angustius producto et
ante latera sulculi longitudina is terminato ; sulculo longitudinali
linea castanea signato, post guam lineam uiviniue punctum castaneum
adest.

Rudimenta elytrorum et alarum parva, lateralia, testacea.

Segmenta dorsalia veliqua margine postico irregulariter castaneo,
hoc colore in medio angustiore et allatera partis mediae magis evoluto.

Tibiae ommes annulo wncompleto post-geniculari castaneo vel
atro ornatae ; tibtae posticae spinulis atris et basi subtus atro cinctis.
Femora postica atro spinulosa, atque in latere externo seriebus
duabus vel tribus longitudinalibus macularum punctiformium irregu-
lavium colore castaneo ornata.

Quiposttor femore postico brevior, bast valde falcato tncurvus,
dein minus curvatus, apice obtuse yotunadatus. Segmentum ventrale
ultimum elongatum, apice late rotundatum et crasse marginatum.

Longitudo corporis mm. 22°7
. pronofr w5
’s elytyorum . ,, I5
’s femorum anticorum s 7I
’s femorum posticorum ;s I2°4
ys ovipositorss ,, IO

Typus: 1 @ (Musaei Indici), in alcool, indicationes sequentes
gerens : Near Yembung, alt. 1100 ft., Abor Exped., I2-ii-I2
(S. W Kemp).

I See also Aiti Soc. Ital. Sci. Nat. lii, p. 257 (1913).
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Descriptio: Species apud Nean. pupulum, Boliv. et Nean. jacob-
soni, Griff. locanda.

Corpus statura modica, parum robustum, nitidum.

Caput regulare, pronoto perparum latius, ab antico visum
ovale, non latum. Vertex optime convexus, in fastigium declivis ;
fastigium verticis superne convexum, anterius minus convexum,
in utroque latere crassiuscule carinulatum, latitudine circiter 1%
primi articuli antennarum. Sutura inter fastigia capitis non dis-
tinguenda. Maculae ocellares non distinctae. Frons breviuscula,
transversa, nitida, punctulis paucis raris impressis praedita,
inferius 1mpressa. Organa buccalia normalia, sat longa; palpi
maxillares apice incrassati; palpi labiales apice clavati. Sulci
suboculares inferius visendi, ibique lati.

Color capitis fulvo et atro varius. Occiput parte media late
atro-castanea, hoc colore anterius cum colore atro verticis connexo;
latera occipitis posterius subtriangulariter fulva ; latera verticis etiam
posterius atra. Supra insertionem utriusque antennae plaga fulva
parum distinguenda ad latera fastigii verticis adest. Vertex cum
fastigio, fastigium frontis et magna pars media frontis colore atro
et atro-castaneo. Scrobes antennarum atro-castanei. Pars media
frontis subrectangulariter atro-castanea, inferius usque ad suturam
clypeo-frontalem, utrinque usque sub parte media scrobum anten-
narum verticaliter, hoc colore in medio magis atro, utrinque
leviter magis diluto quamvis bene determinato, atque utrinque
inferius in suturam clypeo-frontalem sensim magis extenso.
Genae cum lateribus frontis, clypeus, labrum et organa buccalia
colore fulvo; basis clypei utrinque leviter et breviter castaneo
tincta. Antennae fulvae, remote incerteque pallido annulatae,
articulis duobus primis magna pro parte atro-castaneis, praecipue
anterius.

Pronotum longius quam latius, anterius magis compressum.
Margo anticus late rotundatus, minime productus; sulcus anticus
valliformis amplus, parum excavatus; sulculus longitudinalis
abbreviatus minime impressus; sulcus posticus non distinctus,
ideoque metazona anterius non delimitata; margo posticus
transversus concaviusculus, limbo leviter reflexo. Lobi laterales
valde longiores quam altiores, posterius quam antice perparum
altiores, angulo antico ample rotundato, margine infero longiusculo
subconcavo, angulo infero rotundato parum expresso, margine
postico obliquo longiusculo, parum regulari, sinu humerali nullo ;
sulcus V-formis bene impressus; gibbulae solitae convexae,
praecipue gibbula postica supera.

Color pronoti fulvus. Pars media marginis antici latiuscule
atra ; hoc colore posterius usque ad medium sulci antici ampli
(plus quam 1 mm. lati) extenso, ibique parum minus diluto,
utrinque posterius magis producto usque ad finem sulci antici,
ibique angusto sed utrinque fere transverse terminato. Utraque
pars lateralis postica huius picturae atrae fere macularis, breviter
7-formis vel >-formis, optime delineata. Sulculus longitudinalis
abbreviatus linea castanea signatus; post hanc lineam utrinque
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punctum castaneum dilutum adest, his 2 punctis inter se
approximatis.

Rudimenta elytrorum et alarum parva, lateralia, squamae-
formia, venis incertis praedita, pallida.

Mesonotum et metanotum utrinque gibbula basali praedita ;
caeterum segmentis abdominalibus dorsalibus similia. His seg-
mentis colore fulvo, margine postico irregulariter castaneo, hoc
colore in medium marginis angusto, minus evoluto, interdum
subnullo, ad latera partis mediae magis evoluto, in lateribus
externis angustato. Propterea videtur pars dorsalis corporis in
medio longitudinaliter magis fulva et ad latera partis mediae
magis castaneo picta, fere irregulariter utrinque castaneo vittata.
Venter pallidus.

Pedes pilosuli, sat longi et robustiusculi, fulvi, tibiis omnibus
annulo post-geniculari castaneo vel atro superne ornatis, hoc annulo
in tibiis anticis minus distincto, in intermediis et posticis optime
evoluto. Femora postica in latere externo partis dilatatae
seriebus longitudinalibus duabus macularum punctiformium
irregularium colore castaneo ormata, his maculis interdum in
quaque serie partim inter se coniunctis, sempet irregularibus,
primis basalibus dilutioribus; tertia series similis, supera,
parallela, valde minus distinguenda, adest, macularum minimarum
et valde dilutarum.

Tibiae anticae et intermediae solito modo spinosae, spinis
ultimis apicalibus tibiarum intermediarum valde brevibus, reliquis
regulariter longis, praecipue basalibus. Femora postica basi sat
bene incrassata, parte apicali attenuata longiuscula, subtus
utroque margine 7-9 spinuloso, spinulis atris, basi tamen non atro
cinctis. Tibiae posticae superne longe post basim parum plani-
usculae, fere teretes, utrinque spinis atris et basi subtus atro
cinctis armatae; his spinis in margine externo #, in margine
interno 6; spina apicalis fulva, tantum apice breviter fusca.
Tarsi robusti, fulvi.

¢ Ovipositor rigidus, castaneus, nitidus, breviusculus, latius-
culus, apicem versus parum attenuatus, apice obtuse rotundatus,
basi valde falcato-incurvus, dein minus quamvis semper sensim
incurvatus, fere erectus. Lamina subgenitalis non distinguenda.
Segmentum ventrale ultimum longitudinem duplam segmenti.
praecedentis attingens, apice late rotundatum et crasse margina-
tum, margine pilosulo ; ante sulcum hunc marginem praecedentem
utrinque macula incerta dilute castanea transversa, parva, adest.
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XXV ODONATA
By F. F. Laipraw, F.Z.S.

(Plate xvi.)

INTRODUCTION.

Only a few of the specimens discussed below were taken
actually on the Abor Expedition, but the collections combined are
all from the northern and eastern frontiers of Assam and Burma,
and may conveniently be considered together. In addition to
those taken in the north-eastern part of Assam and the Abor foot-
hills in 1911-12, and those collected by Mr. F. H. Gravely in the
former year in the Amherst district of Tenasserim between Moul-
mein and the Siamese border, there are two lots of specimens, one
collected by Mr. H. Stevens in the N. Lakhimpur district, Assam,
and one obtained in 1911 by Capt. G. Topin in the course of an
expedition to the north-east frontier of Burma With the excep-
tion of Mr. Stevens’ collection, of which type specimens will be
presented to the Indian Museum, the specimens are the property
of that institution. Some 50 or 5I species are represented.

In all probability the numbers at present recorded from that
part of Asia which includes Assam and Burma represent a bare half
of the whole Odonate fauna. Available lists show these numbers
to amount to about 100 species.

Accounts dealing especially with the dragonflies of further
India are:

1. ‘“Odonates de Birmanie,’’ de Selys Longchamps. A#nn. Mus.
Genov., (2) x (xxx), 1891, pp. 433-518.
de Selys gives a list of 88 species for Burma. His account is
based chiefly on material collected by the late Signor Fea in the
neighbourhood of Leitu and Bhamo.

2. ‘‘Liste des Neuropteres de !'Indo-China.’” Par M. René
Martin. Mzssion Pavie.
Martin comments on the richness of the fauna of Tonquin.
It seems likely that this fauna is tolerably distinct from that of
the district under consideration here, and not improbably richer.
Martin’s list contains no fewer than 139 species.

3. ‘‘ The Dragonflies of Burma and Lower Siam.” (I) Caloptery-
ginae. Proc. U.S. Nat. Mus., xxviii, pp. 165-187. (II)
Cordulegasterinae, Chlorogomphinae and Gomphinae.
Proc. U.S. Nat. Mus., xxxiii, pp. 267-317. By E. B.
Williamson.

In these two papers Williamson gives a critical and valuable
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study of these groups of Odonata, not only for Burma but of a
great part of the whole Oriental Region, reviewing as he does
species allied to those of Burma, but inhabiting neighbouring lands.

None the less our knowledge of the dragonflies of these coun-
tries is still so imperfect that it is of little use to discuss the geo-
graphical relationships of the area. I may briefly state my own
belief on the subject is that the fauna of Burma as of other Indo-
Malayan countries is the result of the intermingling of several
groups—the re-ult of several irruptions into the territory at differ-
ent epochs. Such groups for want of a better term may be called
“strata.” Much field work and systematic study is necessary
before it will be possible to distinguish one * stratum’ from another
and to determine anvthing of its geological history.

Other references to literature will be found at the end of the
paper.

SYSTEMATIC.

LIBELLULIDAE.
LIBELLULINAE.

1. Amphithemis vacillans, de Selys.
1 o (immature), Assam (H. Stevens).
2 o o Kachin Hills, Upper Burma (Capi. Topin).
Length of abdomen 23 mm.
.y hind-wing 27 mm.
Both of the specimens from Upper Burma are fully adult,
and both have the third abdominal segment powdered with bluish-
white bloom, which gives the insect a striking appearance.

2. Lyriothemis acigastra (de Selys).
2 oo,I9 (Io very immature).
The adult male and the {female have been examined for me by
Dr. Ris, who has kindly compared them with de Selys’ actual type
o . Hehas found them to be identical therewith; but not with the
specimens described and figured in his Monograph under the name
L. acigastra (1909). The latter specimens, which belong to Mr.
Morton, represents an undescribed species.

3. Orthetrum sabina (Drury).
I o Kawkareik to Third Camp, Amherst district, Loower
Burma, 21-xi-11 (F. H. Gravely).
I ¢ Kobo, 400 ft., Abor Expedition (S. W. Kemp).

4. O. glancum (Brauer).
4 o o adult, 1o immature, 19 Kachin Hills, Upper
Burma (Capt. Topin).
One male has a cross-nerve in the triangles of both hind-wings,
another has one triangle crossed and one free.

5. O. pruinosum neglectum (Ramb.).
3 o @, I ¢ Kachin Hills, Upper Burma (Capt. Topin).
I & Moulmein, Lower Burma, 16-xi-11 (F. H. Gravely).
1 o Upper Assam (H. Stevens).
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6. O. triangulare (de Selys).
1 o, 19 Kachin Hills, Upper Burma (Capt. Topin).

7. Palpopleura sexmaculala (Fabr.).
I o,2 @ 9 NorthLakhimpur, Upper Assam (H Stevens).
1 o, 19 Kachin Hills, Upper Burma (Capt. Topin).

8. Nannophya pygmaea (Ramb.).
5 o, 2 9 2 Dejoo, N. Lakhimpur, Upper Assam (H.
Stevens)

9. Brachydiplax sobrina, de Selys.
1 o Dejoo, N. Lakhimpur, Upper Assam (H. Stevens).

'10. Acisoma pancrpoides, Ramb.

1 9 Kawkareik, Amherst district, Lower Burma, 19—2o-
xi-11 (F H. Gravely).

11. Diplacodes nebulosa, Fabr.
2 o o Dibrugarh, N.E. Assam, Abor Expedition, 17—21-
xi-11 (S. W Kemp).

12. D. trivialis (Ramb.).
2 o o Kawkareik, Amherst district, Lower Burma, 19—
20-xi-11 (F. H. Gravely).
I o Upper Assam, 3I-iii-10 (H. Stevens).

13. Crocothemis servilia (Drury).
1 o Kachin Hills, Upper Burma (Capt. Topin).

14. Neurothemis tullia (Drury).
1 o N. Lakhimpur, base of hills, Upper Assam (H.
Stevens). '
Belongs to the typical race of the species.

15. N. inlermedia, Ramb. race? ,
2 o o Dejoo, N. Lakhimpur, Upper Assam, 13-iii-Io
(H. Stevens).
I o Silonibari.
Length of abdomen 185 mm.
" hind-wing 22°'5 mm.
pterostigma 3 mm.

Slightly smaller than the typical race from Ceylon. The basal
golden-brown mark on the hind-wing is less extensive also, reach-
ing only to one cell beyond the triangle, whilst its outer border is
regularly convex, thus differing from the specimen figured by Dr.
Ris from Ceylon.

Examination of a sufficient series will probably prove these
specimens to represent a geographical race of the species recog-
nizable from that inhabiting Ceylon and southern India.

16. N. intermedia degener, de Selys.
1 o, I% Dejoo, 13-ii-10 (H. Stevens).
o Length of abdomen 23 mm.
’e hind-wing 26 mm.
' pterostigma 3°5 mm.
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The male has the brown colour of a mottled appearance due
to the cells of the coloured parts of the wings being pale in their
centres.

There is in the collection a female specimen of a Newurothemis
taken by Capt. Topin in the Kachin Hills. The abdomen has a
length of 19 mm., the hind-wing of 26 mm. The fore-wings are
suffused with golden brown along the costal margin, and at the
apex of the wing; the hind-wing is similarly coloured, whilst in
addition it is suffused at its basal part with a less intense colour,
reaching as far as three cells beyond the nodus.

The specimen belongs to the intermedia group, but I cannot
assign it to a more exact position.

17. N. fulvia, Drury.
I o Dejoo, N. Lakhimpur, Upper Assam (H. Stevens).
I o, 19 Dibrugarh N. E. Assam, 17—2I-xi-I1, Abor
Expedition (S. W Kemp).
18. Brachythemis contaminata (Fabr ).
1 9 Sadiya, N E. Assam, Abor Expedition| 24—25-xi-
11 (S. W Kemp).
19. Sympetrum orientale, de Selys.
I o Sadiya, N. E. Assam, Abor Expedition, 24—25-xi-11
(S. W Kemp).
20. Trithemis auvora (Burm.).
I &,2¢9 2 Kachin Hills, Upper Burma (Capt. Topin).
I o Dejoo, N Lakhimpur, Upper Assam (H. Stevens).
I 2 Sadiya, N. E. Assam, Abor Expedition, 24—25-xi-11
(S. W Kemp).
21. T pallidinervis (Kirby).
I o Dibrugarh, N. E. Assam, Abor Expedition, 17—26-x-
11 (S. W Kemp).
22. T festiva (Ramb.),
1 o Kachin Hills Upper Burma (Capt. Topin).
1 o Dejoo, N. Lakhimpur, Upper Assam (H. Stevans).
23. Rhyothemis variegata (Linn.).
I o
24. R. plutonia, de Selys.
I o Dejoo, N. Lakhimpur, Upper Assam (H. Stevens).
25. Rhyothemis sp.
1 o Dejoo.

The specimen belongs to the group R. curiosa, de Selys. Its
dimensions are as follows:—

Length of abdomen 15 mm.
, hind-wing 22 mm.

Several ‘species’ belonging to this group have been described
from Malacca, Borneo, Sumatra and Menado as well as from
Ceylon, but no example of the group has been hitherto recorded
from Burma or Assam. AsI have no series for comparison I will
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not attempt to refer the present specimen to any of the species’
or ‘races’ of the group.

According to Kriiger (1902) the distribution of these species
is as follows: --

R. fulgens,de Selys. Sumatra, Banca, Borneo, Singapore.
,, curiosa, de Selys. Siboga,Sumatra, Borneo, Singapore.
,, obsolescens, Kitby. Sumatra, Borneo, Ceylon.
,» pygmaea, Brauer. New Guinea, Celebes.
I have compared the specimen with an individual belonging
to this group from Borneo, and can find no specific difference.

26.  Tholymis tillarga, Fabr.
I o Dejoo.

CORDULIINAE.

27. Hemicordulia astatica, de Selys.
I o Dejoo, N. Lakhimpur, base of hills, Upper Assam
(H. Stevens).

This is one of the most interesting forms in the collection.
Only one other specimen of the species is known, a male in the
Selys’ collection, from the Khasi Hills.

Mr. Stevens’ specimen is fully mature and a little damaged.
It agrees well with the type, whose wings and anal appendages
have been figured by Martin (1907).

This species is apparently the only representative of the
Eucordulina in tropical continental Asia. It belongs to a genus
whose headquarters are in Australia. An allied species is found
in Celebes and Borneo, and probably elsewhere in Malaysia, as
well as in Papua; whilst closely related forms occur in Madagascar
and in the Seychelles. It would thus appear to belong to an an-
cient ‘stratum’ of the Odonate fauna of the Old World tropics.
Possibiy some of the genera allied to Coeliccia amongst the
Agrioninae belong to the same level although these do not appear
to be represented on the Australian continent, whilst they occur
in Papua.

AESCHNIDAE.
AESCHNINAE.

28. Amwnax guttatus, Burm.
I o adult, 28-v-10 (H. Stevens).
T'his species is widely distributed, ranging from the Seychelle
Is. to Queensland.

29. Gynacantha khasiaca, MacLachlan
2 o o adult (in spirit), Kobo, alt. 400 ft., 8-xii-11, Abor
Exped. (S. W Kemp).

Originally described from the Khasi Hills, as the name implies.
These specimens have retained well their colouring, which is very
brilliant. The head and eyes are green, with a black T -shaped
mark on the frons above.
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The thorax also is of a brilliant green, with a black median
stripe, a pair of humeral bands and a lateral stripe on either side
also black.

The abdomen is blackish above, with large auricles on the
second segment. It is much constricted from the commencement
of the third segment, and has blue-green markings.

A race of this species, nigripes, de Selys, has been recorded from
‘Thibet,” and figured by Martin. This race would appear to be
much less brightly coloured than is the typical form.

30. Gynacantha sp. sp.

3¢9

IQ, T0-viii-to. Very immature and in bad condition, is in all
probability a female of G. khasiaca, MacLachlan. The wings are
tinged with saffron at the base and apex. The length of the hind-
wing is 46 mm., the upper pair of terminal abdominal appendages
are short, slender and pointed, scarcely so long as the ninth seg-
ment; the thorax gives indications of having a similar colour
pattern to that of the male.

The two other females referable to this genus are also in a
state which makes it impossible to describe them. They are
possibly referable to G. hyalina, de Selys, but rather small for that
species, the hind-wing having a length of about 41 mm. The
upper pair of terminal abdominal appendages, broken in one
specimen, are in the other long, about twice the length of theninth
segment, and leaf-like.

These specimens are dated 5-vi-ro and Dejoo, 1910, respec-
tively.
GOMPHINAE.
31. Leptogomphus sp.
I 2 N. Lakhimpur (H Stevens).

The specimen belongs probably to an undescribed species, but
its condition does not admit of a satisfactory description.

CALOPTERYGINAE.
32. Neurobasis sinensis, Linn.

2 & o, 12 Thingannyinaung to Myawadi, Lower Burma,
ca. 9oo ft.  24—26-xi-11 (F. H. Gravely).

I o Sadiya, N.-E. Assam, Abor Expedition, 24—25-xi-11
(S. W Kemp).

I o Dejoo, N. Lakhimpur, Assam (H. Stevens).
33. Vestalis gracilis (Ramb.).

2 00,292 ¢ Kachin Hills, Upper Burma (Capt. Topin).
2 o0 o, 12 Dejoo, Feb., June, 1910 (H. Stevens).
The range of this species will probably serve to delimit the

Burmese region from the Malayan, the latter characterized by the
closely allied V' amoena, de Selys.
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34. Rhinocypha quadrimaculata, de Selys.
2 o o Dejoo, Upper Assam (H. Stevens).
I o Silonibari, Upper Assam (H. Stevens).
I o (teneral) Kawkareik (F. H. Gravely).

AGRIONINAE.
““‘Legion’’ Platycnemss.

35. Coeliccia bimaculata, sp. nov. (Pl xvi, fig. 1.)
1+ o Dejoo, Upper Assam, 25-v-10 (H. Stevens).
Length of abdomen 37 mm.
' hind-wing 22°5 mm.

M, proximal to the nodus, RS a little distal. Quadrilateral
with its costal margin, scarcely shorter than the anal, the differ-
ence is less than one-fifth of the whole length of the anat margin ;
relatively long, so that it occupies one-half of the distance between
the level of the arculus and of the nodus, the other half being
occupied by a single cellule. Costal side of pterostigma about equal
in length to anal side.

Head, lower lip whitish, upper lip black with a white margin,
the whole of the rest of the upper surface of head black; a pair
of yellow-brown post-ocular spots of a wedge-shape excepted.

Prothorax, anterior margin black, dorsal surface primrose-
yellow, posterior margin black, lower surface yellowish-white.

Thorax black above, pale yellow at the sides and below. On
the lower part of the dorsal surface is a pair of large oval yellow
spots, they extend upwards for not quite one-half of the length of
the dorsum of the thorax.

Abdomen, 1 yellow, with a fine distal, terminal ring, and a
dark brown semicircular mark anteriorly; 2 to 8 dark brown
above, with traces of pale distal articular rings, the lower surfaces
also paler; g, 10 bright primrose-yellow, 9 has a fine black line
dorsally, covering nearly its anterior half,

Anal appendages primrose-yellow, the upper pair equal 1n
length to 1o, rather stout, tapering, with a strong median ventral
tooth. The lower pair longer, rather cylindrical, curved inwards
at their extremities.

The great length of the quadrilateral characterizes this hand-
some insect, as does the remarkable colouring of the thorax and
abdomen.

The British Museum has in its unincorporated material exam-
ples of a geographical race of the species from the Island of
Hainan,

36. Copera (Psilocnemis) annulata (de Selys) subsp. stevenss, nov.
(Pl. xvi, fig. 2.)
I o North Lakhimpur, foot of hills, Upper Assam (H.
Stevens).
Length of abdomen 35 mm.

’s hind-wing 22'5 mm.
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Upper lip bluish-white, the rest of the head yellow, with a
large central, triangular black mark; its apex on the epistome,
its base extending from one eye to the other, at the level of the
hinder ocelli. The back of the head is black also.

Prothorax as in the typical P. annulata, black with a yellow
band on either side.

Thorax bronze-black as far as the first lateral suture, with
yellow antehumeral band. Sides and under surfaces gray-yellow,
with a fine black lateral stripe.

Abdomen, 1,2 bronze-black above, gray-yellow at the sides and
below. Distal half of g and all 10 yellow, the yellow colour on g
running forward dorsally to a point nearly at the commencement
of the segment. The rest of the abdomen bronze-black above, paler
below.

Legs white, the lower fifth of the femora black, as are the
spines and tarsi. The first pair of tibiae have a black line on
their posterior surfaces, and are not dilated; the remaining pairs
have a fine black mark at their bases posteriorly, and are much
dilated.

Anal appendages, upper pair yellow, nearly equal in length
to segment Io, cylindrical, pointed. TLower pair about twice as
long, curved downwards, the basal half of each yellow, the distal
half black

Sufficiently distinct from the type to deserve recognition as a
geographical race of a widely distributed form.

37. Copera (Psilocnemis) vittata, de Selys, subsp. assamensis, nov.
1 @ 19 N. Lakhimpur, base of hills, Upper Assam
(H. Stevens). —
Length of abdomen o 32 mm. Q 30 mm.
’ bind-wing & 17 mm. Q 17 mm.

@ General colour russet-brown.

Head, upper lip yellowish-brown. The rest of the upper
surface of the head brown, except for a black line running from eye
to eye immediately in front of the antennae, and the basal joint
of each antenna which is also black.

Prothorax and thorax brown. There is a broad dorsal band
of a bronze-black colour on the thorax, and the sides of the
prothorax and thorax have black markings, which especially on
the thorax, are mottled in character. Abdomen brownish-black
above, paler below, 3, 4, 5, 6 have a fine basal white ring contracted
above, and a narrow distal black ring not reaching quite to the
end of the segment. Distal half of g and all 10 pale yellowish-
brown.

Legs rich russet-brown with black spines, the posterior pair
of tibiae show a trace of dilatation.

Anal appendages dull brown, upper pair one half the length
of lower pair. Both pairs straight, tapering, cylindrical.

? (22-8-10). 'The position of this individual is uncertain. The
specimen is teneral and gemnerally resembles the male in colour.
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It differs in having a broader black stripe across the front of
the head, and the back of the head black instead of brown, the
thorax is entirely brownish-black with numerous fine yellow spots;
the whole abdomen is brown, and the legs are of a paler colour
than in the male, with a dark mottled line posteriorly. The
prothorax has a pa1r of short forwardly directed spurs prOJectmg
from the middle of its dorsal posterior margin.

This subspecies is one of several geographical races referable
to the group Copera vittata.

The group is characterized by the anal appendages of the
males and according to Forster by the occurrence of dimorphism
amongst the females. The female described above is on his view
to be regarded as a ““ virago”’ form. The females are also remark-
able for the possession of the prothoracic spurs. The only other
member of the group that I have had an opportunity of examining
is C.vittata atomaria, de Selys, from Borneo.

This subspec1eq is very closely allied to C. assamensis, and a
single female belonging to it is identical in colouring with the male.

The group includes the following :—

C. vittata vittata, de Selys. Malacca.
serapica, Hagen. Nicobars.

,s s tmbricata, Hagen. Sumatra.

»s s> atomaria, de Selys. Borneo.

,s s assamensts, subsp. nov. Assam.

» )

‘“Legion’’ Agrion.

38. Onychargia vittigera? de Selys.
I & Dejoo; N. Lakhimpur (H. Stevens).
A teneral male, unfortunately lacking the last 4 segments of
the abdomen.

39. Archibasis oscillans (de Selys). (Pl. xvi, fig. 3.)
4 o o Dejoo, 3-iv-10 (H. Stevens).
Length of abdomen 36 mm.
. hind-wing 25 mm.

I refer these specimens here with doubt. I have not been
able to compare them with an authentic example.

They show certain differences from de Selys’ description which
I note below—

The upper lip is black, not pale. Only one of the specimens,
which are all very adult, shows any sign of post-ocular spots; and
these are very small.

The side of the thorax appears to be of a dark greenish-brown
with broad blue stripes; but in all it is pulverulent and conse-
quently it is not an easy matter to determine the true character
-of the colouring.

The first segment of the abdomen is entirely black.

The lateral view of the anal appendages agree well with de
Selys’ description of that of the type. Seen from above, however,
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the upper pair are distinctly hatchet-shaped (the blade of the
hatchet being partly visible from the side) and not cylindrical.

In spite of these differences I believe Mr. Stevens’ specimens
must be identified with de Selys’ species; the agreement in other
respects is very close, and if looked at from above obliquely, the
upper anal appendages do appear to be cylindrical.

Mr. Stevens has extended the known range of this form very

considerably ; it has hitherto been recorded from Sumatra and
Siam.

40. Aciagrion pallidum, de Selys. (Pl xvi, fig. 4.)
I 0,292 2 Dibrugarh, N. E. Assam, Abor Expedition,
17—21-X1-11 (S. W Kemp).
Length of abdomen o 32 mm. @ 29 mm.
' hind-wing & 19 mm. ¢ 19 mm.
Postnodals 10-11.

These specimens, which have been preserved in spirit, differ
to some extent from those described by de Selys.

They are a little larger. The type male had the abdomen
28-29 mm. long.

The post-ocular mark is a light greenish-brown.

The thorax has in both sexes a fine antehumeral line of pale
‘metallic green, and there is a lateral stripe of the same colour.
The abdomen of the male has 1 7 metallic black above, 8~10 almost
white, 10 is very short.

In the females, 6, 7 have a dorsal longitudinal dark stripe of
metallic black, the rest of the abdomen is very pale brown above,
and white below.

The appearance of the anal appendages seen from the side is
figured for comparison with those of 4. borneensis, Ris.

A1. Ischnura rufosttgma, de Selys. (Pl. xvi, fig. 5.)
I o Dibrugarh, N. E. Assam, Abor Expedition, 17—21-
i-11 (S. W Kemp).
The specimen is a trifle smaller than the type, which I believe
to be the only example of the species hitherto known.
The colouring agrees generally with that of the type. The
post-ocular spots are however small, the sides of the thorax and
prothorax are of a blue-green shade, not ‘‘ roux jaunitre.”

The whole of the dorsal surface of segment 8 of the abdomen
is black.

The difference between the pterostigmata of the fore and
hind wings does not seem to me to be very marked. It is empha-
sized by de Selys in his description.

Unfortunately the female of the species remajns unknown.

The insect is a very handsome one. It is interesting to be
able to give a more precise localization for the species than the
rather vague indication, India.

42. Pseudagrion sp.
1 ? Dibrugarh.
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43. Ceriagrion coromandelianum (Fabr.) (Pl. xvi, figs. 8, 8a.)
I @, 4 92 9 Dibrugarh, N. E. Assam, Abor Expedition,
17—21-xi-11 (S. W Kemp).
Length of abdomen ¢ 35 mm. 2 32'5 mm.
' hind-wing o 26 mm. @ 2I's mm.

Considerably larger than the type which has the abdomen
28-30 mm. long. These specimens agree in other particulars and
are, I believe, rightly to be ascribed here. The male is, however,
without broad light brown band on the head between the eyes.
The upper pair of anal appendages is almost black. The females
are of a duller colour than the male, a sandy or tawny-yellow.

44. Ceriagrion olivaceum, sp. nov. (Pl xvi, fig. 9.)
2 o o,2¢ 2 Kachin Hills, Upper Burma (Capt. Topin).
Length of abdomen o 38'5 mm. ¢ 39 mm.
) hind-wing ¢ 25 mm. ¢ 25 mm.

Fourteenth and fifteenth antenodal cross nerves on fore-wing.
Pterostigma brown, covering rather more than one cell.

o Head, under surface pale yellowish-brown, upper surface
entirely brown with a somewhat green shade, the brown of the
upper lip of rather a warmer tinge. Second joint of antennae
black at its apex, the distal parts also black.

Prothorax brown with a slight olive shade on the sides, paler
below. Thorax brown above, with a darker rather green ante-
humeral stripe on either side not reaching the summit of the thorax.
Laterally the thorax is olive-green with a brown metepisternal
area. Beneath it is pale olive-green, rather pulverulent. The legs
are pale brown, with the spines and articulation of the tarsal joints
brownish-black.

Abdomen dull brown above, progressively darker to the end
of 8; 9 and 10 a little lighter, 10 with its posterior margin embayed
angularly.

Anal appendages brown, lower pair black at the apex, upper
pair rather shorter than the lower pair, curved a little downwards.
Lower pair ending in an upwardly directed spur.

2 Colouring in general very similar to that of the male but
duller, the pterostigma is paler; moreover this sex appears to lack
the antehumeral band on the dorsum of the thorax.

This species, which appears to be quite distinct from its con-
geners, differs from them in its greater size; so far as I know it is
certainly the largest species of the genus.

Most nearly related to it I believe is C. coromandelianum,
Fabr. This latter species is different in general appearance, being
of a pale almost lemon-yellow, judging from the spirit specimen of
the male, which is also without the antehumeral stripe; whilst
the anal appendages are widely different, as is the shape of the
posterior dorsal margin of the tenth abdominal segment. The
females of C. coromandelianum referred to above bear a very strong
resemblance to the female specimens of C. olivaceum, they differ
especially in size, in the lesser number of post-nodal nerves, 10-11
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as opposed to 14-15 in C.olivaceum ; in colour being much lighter
than C. olivaceum, and in having no colour pattern on the sides of
the thorax.

I have also compared these specimens with a pair of insects
from N Queensland, received from Mr. Tillyard and named by
him C. glabrum, Burm. These are possibly identical with speci-
mens named C coromandelianum race erubescens by de Selys in his
paper on the ‘* Odonata of Burma.”

Whether this be so or no Mr. Tillyard’s specimens are I believe
unquestionably examples of C. glabrum, Burm., and are totally dis-
“tinct in colouring and other particulars from either of the species in
the present collection. C. melanurum, de Selys,I am not acquaint-
ed with but it is sufficiently characterized by the black metallic
mark on the terminal segments of the abdomen, Lastly C. cerino-
rubellum, Brauer, of which speciés I have examined a number of
individuals from Borneo, is readily distinguished by its colouring

in both sexes, and by the long curved inferior anal appendages
of the male

45. Argiocnemss obscura, sp. nov. (Pl xvi, fig. 6.)
I & Dejoo, N. Lakhimpur, base of hills, Upper Assam
5-iv-10 (H. Stevens).
Length of abdomen 30 mm.
' ‘hind-wing 20 mm.

The wings cease to be petiolated a little before the level of the
basal post-costal nerve. Arculus beyond the level of the second
antenodal nerve. Upper side of quadrilateral of fore-wing two-
thirds length of lower side, of hind- wing three quarters the length.
Pterostigma oblique, black, covering one cell.

Head, upper lip greenish-blue ; genae and a line across the frons
brownish-yellow, a pair of large post-ocular spots, nearly circular,
greenish-blue. The rest of the upper surface of the head black.

Prothorax entirely black above with the exception of a small
yellow mark on the anterior margin.

Thorax, black above, blue at the sides. There is a pair of
narrow greenish-blue antehumeral stripes, and also a black lateral
band at the second lateral suture.

Abdomen, 1—7 bronze-black, 1, 2, 3 blue at the sides and
below, 8, 9 yellowish-brown, with terminal black mark, 1o black.

Anal appendages, upper pair black, lower pair dark brown.

Legs, femurs dark brownish-black; titias lighter brown with
dark articulation.

The upper pair of anal appendages are about as long as seg-
ment 10, seen in .profile, they are finger-shaped, rounded at their
extremities. On the inner surface they are concave, and each
carries very near its base a downwardly directed spur; not seen
in profile.

The lower pair are not so long; each carries at its apex three
small tooth-like projections, which lie at the angles of a triangle
with its apex upwards and to the outside.
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46. Argiocnemis aborense, sp. nov. (Pl xvi, fig. 7.)
I o Dibrugarh.
Length of abdomen 24 mm.
) hind-wing 16 mm.

Post-nodal nerves 8-9 on fore-wing.

Arculus placed well beyond the level of the second antenodal,
very sharply angled. Quadrilateral rather long, its upper side in
both fore and hind-wings about three-quarters the length of its
lower side. Pterostigma black, moderate, oblique, covering one
cell.

Head, upper surface entirely black, save for a pair of nearly
circular post-ocular spots which are blue

Prothorax, black above, with a very small blue spot at the
side of the posterior margin.

Thorax, black above, with a blue-green antehumeral stripe on
either side; laterally bright blue, with a black line along the
second lateral suture; below whitish.

Abdomen black, segments g, 10 bright blue with fine black
margins, 10 with a dorsal longitudinal black line; 1, 2 are blue at
the sides, and have also a small blue dorsal mark anteriorly, and the
black is contracted suddenly near the hinder end of the segment
so that it has here only a fine median dorsal black line; 3
and 4 have a fine lateral blue-green stripe running along the
anterior & of the segment on either side, broader anteriorly; 5, 6,
7 have a small lateral mark of the same colour at their anterior
ends. The lower half of the sides of 8 is bright blue.

Legs, femurs black behind, whitish-grey in front, tibias and
tarsi yellow with darker articulations.

Anal appendages black, upper pair about half the length of
segment 10, hooked downwards and inwards, compressed laterally ;
lower pair shorter, conical, tapering rapidly and directed upwards.

The first of these species of Argitocnemis is closely allied to
A. lunulata, de Selys The most obvious difference is that in
A. obscura segments 7 and 10 of the abdomen are black; further
in 2 the blue at the sides of the segment forms ¢ lunules’ but these
are very small not merely separated by the dorsal ridge. The
upper pair of anal appendages are longer, and less incurved at
their apices than in de Selys’ species, to judge by the figure of
these given by Dr. Ris (1900). On the other hand 4. aborense is
very distinct from any of the described members of the genus,
which will prove to be a large one. I have at present several
unnamed species belonging to it awaiting description.

47. Argiocnemsis sp.
1 o Dejoo, N. Lakhimpur, base of hills, Upper Assam
(H. Stevens).
An imperfect specimen, perhaps 4. rubeola, de Selys.

48. Avwgiocnemis lacteola, de Selys.
3 @ o, 19 Dibrugarh, N. E. Assam, Abor Expedition,
17—2I x-11 (S. W Kemp).
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5 o o Dejoo, N. Lakhimpur, March, June, 1910 (H.
Stevens).

One of the specimens from Dejoo has an additional antenodal
nerve on the right fore-wing. It is rather remarkable to find this
abnormality, which is I believe very rare, in so small an insect

Described from a specimen taken by Mr. Atkinson in Bengal.

49. Argiocnemis nana, sp. nov. (Pl xvi, fig, 10.)
1 o adult, Kachin Hills, Upper Burma.
Length of abdomen 18 mm.
’s hind-wing 9 mm.

Pterostigma gray, with a broad white border on its anterior
and outer margins. Six post-nodal nerves on the fore-wing.

Head, lower lip white, the under surface of the eyes bright blile ;
upper lip blue, with a broad black line at its base, the rest of the
lower half of the anterior aspect of the head blue to the level of the
base of the frons, which has a black line. The rest of the upper
surface black, including the upper half of the eyes. Post-ocular
space blue.

Prothorax black above, blue at the sides, the posterior margin
with a well-marked median lobe, slightly bifid.

Thorax, upper surface black with a narrow blue antehumeral
stripe. Sides blue, with a small black spot at the base of the
second pair of wings, on the second lateral suture.

Abdomen blue variegated with black; 1 has a square black
mark occupying its dorsal surface; 2 a longitudinal black dorsal
stripe, contracted posteriorly, and with a pair of oval blue en-
closures before its middle; 3-7 each have a longitudinal dorsal
stripe which widens at its posterior end, then contracting again
immediately before its termination; 8 has the black mark confined
to the dorsum for its first half, for the second half it expands on
to the sides of the segment; g, 10 are almost entirely black save
for a small blue area on the lower parts of the sides of 9.

Anal appendages, upper pair longer than lower pair, pale blue
above, black below. This pair is rather bluntly conical, a trifle
longer than segment 10. On their inner side they are convex and
slightly inclined to one another; from their ventral margin depends
a large hook-like structure which is directed downwards, and at its
apex outwards and backwards. The lower pair are thick at the
base, directed upwards, bifurcated, with a crescentic posterior
margin.

This species clearly belongs to the group which includes 4. pyg-
maea, Ramb., and 4. minima, de Selys

It differs from these species in having the upper lip largely of
a bright-blue colour, %ot metallic, in the colour of the pterostigma,
in the absence of orange or red colouring on the terminal segments
of the abdomen, and in the characters of the anal appendages.

50. A. pygmaea (Ramb.)
I o 26-iv-10 (H. Stevens).
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51. A.incisa, Hagen.
I o, 19 Dibrugarh, N. E. Assam, Abor Expedition, 17—

1900.
1902.
1907.
1909.

21-xi-11 (S. W Kemp).
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EXPLANATION OF PLATE XVI

Terminal segments of abdomen of Cocliccia bimaculata,
sp. nov., seen from above, o

Anal appendages of Copera annulata subsp. stevenst, nov.

Archibasis oscillans (de Selys), lateral view of anal appen-
dages, o

Aciagrion pallidum, de Selys, lateral view of anal appen-
dages, o
Ischnura rufostigma, de Selys, anal appendages, o

Argiocnemis obscura, sp. nov., lateral view of anal appen-
dages, o

Avrgiocnemis aborense, sp. nov.
appendages, o

Ceriagrion coromandelianum (Fabr.), lateral view of ex-
tremity of abdomen, o

Dorsal view of the same.

Ceriagrion olivaceum, sp. nov., anal appendages from
side, o

Argiocnemis nana, sp. nov., lateral view of anal appen-
dages, o

lateral view of anal

)
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XXVI NEUROPTEROID INSECTS
By NATHAN BANKS.
(Plate xxv.)

The small collection of Neuropteroid insects of the Abor Ex-
pedition and from Tenasserim contains a number of new species;
nearly all the Psocidae are new, and many others, but in some
forms especially Ephemeridae the specimens are not in condition
for description. ‘

The genera of the Psocidae are similar to the Ceylon fauna,
which is quite well known.

The species 1 have been able to identify are those rather
widely distributed in India. It is rather notable that the Myrme-
leonid is new ; but I have examined the types of all the Indian
species.

Most of the species are represented by few specimens, so it is
evident that this is only a very small fraction of the Neuropteroid
fauna of the region.

CORRODENTIA.
PSOCIDAE.
Caecilius ceylonicus, Enderlein.

From Rotung, 25 December, 1911, 1300 ft,
One specimen has black antennae and dark spot behind eye;
the venation agrees with the figure of Enderlein.

Epipsocus conspersus, n. sp.
(Pl. xxv, fig. 3.)

Pale yellowish; basal joints of antennae with red-brown
marks, an oblique streak each side on face below antennae, a
transverse row of spots above antennae and below eyes, and two
spots on the vertex between eyes red-brown. A prominent red-
brown streak along lower edge of each pleura, just at base of
coxae. Wings hyaline; fore-wings with numerous dark dots,
and dots at ends of veins, a cloud along median, and one partly
above and partly within the areola postica. Fore-wings not very
slender, outer margin rather oblique, apical veins sinuous, areola
postica long and its upper edge sinuous, stigma concave on basal
part from below, widened toward tip and tapering to the point.

Expanse 8 mm.

From Dibrugarh, N. E. Assam, 17-2I November, 19ITI.
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Epipsocus costalis, n. sp.
(PL. xxv, fig. 1.)

Pale yellowish, a red-brown band between eyes through base of
antennae, latter pale yvellowish, with first and second joint marked
with red-brown, third joint as long as width of wing; a red-brown
spot on the lower side of the prothorax and back along each pleura
is a red-brown streak, continued along the sides of the abdomen;
legs wholly pale, very slender, hind-tibia as long as width of
fore-wing. Wings long and slender, stigma very slender, veins
hrownish yellow, a long narrow, brown streak along costa from
base of stigma to tip of wing, and the ends of veins along the hind
border each with a black spot; hind wings with black spot at end
of the median vein.

Expanse 10 mm.

From Rotung, 24 December, 1911 (Kemp).

Kolbea punctata, n. sp.
(PL. xxv, fig. 5.)

Pale yellowish, antennae wholly yellowish, densely hairy; a
large dark brown spot in middle of each pleura, and notum of
thorax more or less darkened; abdomen pale; legs pale, the claws
black. Wings hyaline, broad, stigma angulate behind, basal part
concave beneath, apical veins sinuous, radial sector and median
vein united only for a short distance, areola postica very high,
triangular, tips of all veins black, stigma milky whitish, with a
dark spot, which may be expanded as a streak across wing toward
the areola postica.

Expanse 12 mm.

From Upper Rotung, 4 January, 1912 (Kemp).

Psocus nirvanus, n. sp.
(Pl xxv, fig. 7.)

Body pale yellowish; clypeus brownish, nasus faintly lineate
with dark; first and secoad joints of antennae pale, rest black,
third hardly as long as the greatest width of the fore-wings, Wlth
very short hairs; femora vellowish, rest of legs black. Wings
hyaline; veins black, most of those in the apical portion very
plainly margined with black; a cloud just beyond the discal cell,
two others between the radial sector and median vein toward tip
of wing, one below the stigma, and one in the basal cubital cell
(sometimes lacking), stigma yellowish, blackish at extreme base
and along the outer margin; hind wings wholly hyaline, veins
black.

In fore-wings the median vein is united to the radial sector
usually only at one point, but in some cases for a short distance;
the discal cell is plainly narrower below than above: the stigma 15
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angular behind, the outer side a little shorter than the inner side.
The forking of the radial sector is hyaline, also the cross vein from
the cell to the hind margin, and the lower side of the cell up a

little way on outer margin, and a little away outward along the
median vein.

Expanse 14 mm.
From Yembung, 15 January, 1912, 1100 ft. (Kemp).

Seopsis sp.

One rubbed specimen, head dull red brown; probably new,
from Yembung, 17-19 February, 1912.

PLECOPTESA.
PERLIDAE.
Leuctra indica, Needham.

One from Upper Rotung, 4 January, 1912. The median
ventral appendage is spatulate.

Nemoura sp.

One from Yembung, 1100 ft., 17 January 1912; probably new
as no species are recorded from India.

Chloroperla (Isopteryx) sp.

One from Yembung, 13-17 January, 1912.

Cryptoperla divergens, n. sp.
(P1 xxv, figs. 6, 8.)

Pale yellowish, or faintly brownish, no marks on head, ex-
cept dark at base of antennae; sides of pronotum darker, and
anterior tibia dark. Wings faintly yellowish, as also the venation.
Head broad, with a high ridge connecting antennae; ocelli pro-
minent, about four diameters apart, much closer to the eyes,
latter faintly hairy Pronotum fully twice as broad as long, barely
broader behind, corners nearly square, strongly irregularly tugose
on the sides; setae widely separated, joints short; ventral plate of
female large and broad as in the figure. Wings elongate, about
seven cross-veins bevond end of the subcosta, three branches to
radial sector bevond anastomosis, last one close to tip, about five
median cross-veins, and seven cubital cross-veins, lower branch of
median forked about opposite to anastomosis, two veins between
it and the cubitus,

Expanse 20 mm.

From Komsing, 2 March, 1912 (Kemp).
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I place this in Cryploperla since the labial palpi are very
minute and the eyes are faintly hairy; it differs from typical
Neoperia in that the ocelli are far apart; Needham fails to men-
tion in his description whether the ocelli of Cryptoperla were far
apart or as in Neopsrla His species has a larger ventral plate
than mine, and the ocelli were not as distinct.

ANISOPTERA.
EPHEMERIDAE.
Ephemera sp.

Subimago from Upper Rotung, 11 January, 1912, 2000 ft.,
and Yembung, 13-17 January, 1912, 1100 {t.

The subimago of three Indian species has been described, but
this does not agree with any of them; three other species are
known from India in the adult stage.

Thraulus sp.

Subimago from below Damda, 1 February, 1912, 1300 ft.,
and below Dosing, 27 January, 1912, 1400 ft.

Baetis sp.

One female from below Dosing, 29 January, 1912, 1400 ft,

Cleon sp.

Two from Dibrugarh, N. E. Assam, 17-21 November, 1911.

Chirotonetes sp.

Subimago from below Damda, 1 February, 1912, 1300 ft.

NEUROPTERA.
HEMEROBIIDAE.
Berotha insolita, Walk.

One from Misty Hollow, W. side Dawna Hills, 2200 ft., 23-30
November, 1911.

CHRYSOPIDAE.
Ankylopteryx octopunctata, Fabr,

From Kobo, 400 ft., 7 December, 1911, and Rotung, 1400 ft.,
28 December, 19QII.
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Chrysopa alcestris, Bks.
From Upper Rotung, 7 January, 1912, 2000 ft.

Chrysopa virgestes, Bks.

From Dibrugarh, N, E. Assam, 17-21 November, 1911.

Formicaleon bivittatum, n. sp.
(Pl. xxv, figs. 2, 4.)

Face pale; a large dark interantennal band from eye to eye-ex-
tending above and below antennae, above this is a narrow dark band
with a stripe each side behind to the pronotum, and two spots in
middle of vertex reaching toward these stripes; antennae annulate
with brown, long and slender ; pronotum longer than broad, with
a broad dark stripe on each side,”and the posterior corners dark;
thorax dark with median pale stripe, extending a little way back
on the abdomen, rest of abdomen brownish; pleura with two dark
stripes under eath fore-wing; legs pale, a dark band at extreme tip
of tibia, and tibiae 1 and 2 with dark spot on outer side near
base, legs slender, with long black bristles, spurs long, not much
curved, about as long as four joints, last joint much longer than
the first one. Wings hyaline; veins interruptedly dark and pale;
stigma reddish, the forkings of veins near the outer margin and
apex of wing are clouded with dark. Hind wings much longer
and narrower than fore-wings, sharply acute at tip; fore-wings
very broad at stigma ; five cross-veins before radial sector, about
16 branches to radial sector, and with five cross-veins to cubital
fork, a line bending up from end of anal and running through
middle of cubital area; in hind wings the anal ends before the origin
of the cubital fork. The wings are very similar to F. verendus but
the pronotum and legs are more slender.

Expanse 70-80 mm.,

From between Thingannyinaung and Myawadi, I, Burma,

24-28 November, 1911, 9oo ft. (F. H. Gravely).

TRICHOPTERA.
HYDROPSYCHIDAE.
Stenopsyche griseipennis, McILach.

One from Siyom River, below Damda, 1300 ft., 31 January,
1912,
Philopotamus sp.

From Yembung, 1100 ft., 17 January, 1912; in alcohol, a uni-
form dark-winged species.
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Hydropsyche sp.

One female from Janakmukh, 600 ft., 18 December, 19II.
As large as H. asiatica, but differs slightly in venation.

Hydropsychodes sp.

One from Egar stream between Renging and Rotung, 9 Janu-
ary, 1912. Probably undescribed.
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EXPLANATION OF PLATE XXV.

F1c. 1.—Epipsocus costalis, fore-wing.
2.—Formicaleon bivittatum , tip of abdomen.
3.—Epipsocus conspersus, fore-wing.
4.—Formicaleon bivittatum, pronotum.
5.—Kolbea punctata, fore-wing.
6.—Cryptoperia divergens, head.

7.—Psocus nirvanus, fore-wing.
8.—Cryptoperla divergens, ventral plate.
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NEUROPTEROID INSECTS.



XXVII REPTILIA (Supplement).

By N. AnNanpDALE, D.Sc., F.AS.B., Superintendent, Indian
Museum.

In a small collection of lizards and snakes made in the Abor
country after the conclusion of the main expedition by Capt. Sir
George Duff-Sutherland-Dunbar, and presented by him to the Indian
Museum the following species are represented :—

Lizards. Snakes.
Japalura andersoniana, Annand., Trachischium monticola (Cant.),
Ophisaurus gracilis (Gray), Callophis macclellandii (Reinh.).

These species were all taken between lat. 28° 45" and lat,
29° N. at an altitude of about 4000 ft. By far the most interesting
specimen is an adult male of the Agamid Japalura andersoniana.
As this lizard was hitherto known only from two half-grown indi-
viduals taken in the Dafla Hills many years ago by Col. Godwin-
Austen, a new description of the species has been drawn up.

Japalura andersoniana, Annandale.
Fourn. As. Soc. Bengal (n. s.) 1, p. 85, pl: ii, fig. 1 (1905).

Bodv slender, strongly compressed. _

Limbs long; hind limb reaching tip of snout or beyond ;
digits, especially those of the hind feet, very long and slender.

Head moderate ; snout in adult distinctly longer than diame-
ter of orbit, bluntly pointed; rostral and superciliary ridges pro-
minent, continuous, followed behind, after a slight interval by a
prominent tubercle bearing several small scales ; several prominent
scales scattered on the sides of the head behind the eye; dorsal
surface of the head between the eyes deeply concave; dorsal and
lateral surfaces of snout slightlv so, with a well defined median
Y-shaped ridge on the former. No gular pouch or distinct gular
fold.

Dorsal crest.—Crest on neck well developed, consisting of a
fold of skin as deep as the diameter of the eye, having several ver-
tical pleats, covered with small leaf-shaped scales and bearing a
row of slightly larger lanceolate ones along its upper margin;
crest on back consisting of a single row of similar scales without
the fold of skin at their base.

Scales on dorsal surface of snout irregular, nearly smooth, on
superciliary region larger and strongly keeled. ILateral scales on
body for the most part small and not very strongly keeled, in the
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middle of the sides smaller than above; a well-marked lateral
longitudinal row of enlarged keeled scales extending backwards
from in front of the fore limb, accompanied by a fold of skin, to a
point about half way between the axilla and the groin; five ob-
liquely vertical rows of similar scales on the upper part of each side,
extending downwards and forwards from the dorsal crest; scales
on dorsal surface of limbs irregular, some of them strongly keeled ;
those on the ventral surface strongly keeled, leaf-shaped, imbri-
cate, larger than the lateral scales; on tail small, keeled, not
strongly imbricate.

Colour dark brown, obscurely marked with a paler shade;
ventral surface paler, a large patch of green or blue containing a
median yvellow spot on the throat of the male.

Dimensions of adult male.

Total length . . 235 mm.
Length of head 23 ,,
Breadth of head .. 15 ,,
Length of tail .. 160

3

Length of fore limb. . .. 26
Length of hind limb. . . 75

9

3]



XXVIII. MOLLUSCA, II: ZONITIDAE AND
HELICIDAE (in part).

By Lt.-Colonel H. H. GOoDWIN-AUSTEN, F.R.S.
(Plates xxiii—xxiv.)

The collection made by Mr. S. W. Kemp, Assistant Superin-
tendent, Indian Museum, when attached as naturalist to the Force
under Major-General Hamilton Bower, which entered the Abor
country in the winter of 19r1-12, is one of the finest and most
interesting from the Eastern Frontier I have ever looked over,
containing as it does so many genera and new species, and so
many that are quite distinct from the land mollusca at present
known from the most western part of Assam.

As it must be a very long time before all this material, a very
large amount of which is beautifully preserved in spirit, can be
examined and the anatomical details worked out, I think it well to
give now a preliminary generic list of the species in the collection.
The description of new genera and new species to follow at inter-
vals. The first contribution I now submit treats of two interest-
ing new species. Added to this collection I have received from
officers of the Indian Survey Department a smail collection from
the Miri Hills which were entered the same season of 1911-12 by
a party under Lt. R. S. Wahab, R.E.

Quite recently I have received many new shells collected
during 1912-13 by Lt. G. F. T. Oakes, R E., who has been extend-
ing his work in the Abor Hills of the previous year. Some of these
species of Spiraculum, Glessula, Sivella, reached me alive and two
species of Glessula at the time of writing (June) are still living.

To both these officers and Mr. Kemp especially I am much
indebted and I sincerely thank them.

L1s1 OF GENERA REPRESENTED IN THE COLLECTION.

ZONITIDAE.
MACROCHLAMYINAE.

M acrochlamys (sp. nov.).

New Genus.

Sarama (S kempi, n. sp.).

Khastella (sp. nov.).

Oxytes oslet, G.-A. (near 0. oxyles, Bs.)
Taphrospira.
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HELICARIONINAE.,
Cryptaustenia.
Austenia (A. rotungensts, n. sp.).
Girasia.
DURGELLINAE.
Daurgella.
HELICIDAE.

Sivella (sp. nov.).

Planispiva (P. delibrata var. fasciata, G.-A.)
Plectopylis (sp. nov.).

Plectotropis.

Amphidromus.

Opeas.

Glessula.

Clausilia (sp. nov.).

Austenia rotungensis, sp. nov.

(Pl. xxiii, figs. 1-5 ; pl. xxiv, figs. 1:5).

Rotung, Abor Hills, 24-xii-11 (S, W. Kemp). 3 specimens.
Nos. 5693-4 and 5881.

The largest specimen (5881) measures 70 mm., the one dis-
sected (5963) 6o mm., and both are very much contracted in the
spirit ; it must be quite 100 mm. when living.

Animal, as in spirit, ash-grey with a rufous tinge, darker
about the head, palest on the mantle lobes. There are signs of a
few distinct dark spots on the side of the foot. Sole of foot has a
distinct central area, crossed by distinct V-shaped lines. Right
and left shell lobes are united above the respiratory orifice and a
short indistinct cicatrix can be seen where the junction takes place.
The left dorsal lobe is large and expanded forwards in front over
the neck, the right is small, lying between the above orifice and
the hinder part of the shell. All the lobes are smooth. Foot be-
hind is as long as the shell, as contracted, it is much fompressed
on the side, very sharply keeled termmatmg in a vertical, linear
mucous pore and having no lobe over it, there is a slight turmng
over above the nearly vertical slit (pl. xxiii, fig. 5).

The peripodial margm is well marked by being much paler
than the part above, and is closely streaked with fine lines. The
surface of the body is very rough, in the largest the rows of tubercles
being conspicuous, in the specimen dissected it was less so, due
probably to the different action of the spirit. The usual parallel
grooves are not conspicuous, but there is a line of oblong tubercles
which can be followed to the extremity of the foot, better to be
understood in the drawing than it can be described, as well as the
margin of the mucous gland. In these details of structure it differs
considerably from its nearest known ally A. resplendens, Nevill, of
Upper Burma ; in resplendens the per1pod1a1 grooves hardly show
at all, vide Moll. India, vol. ii, p. 287. Thé eye tentacles are very



1914.] H. H. GopwIN-AUSTEN : Mollusca, I1 361

bulbous at the base and very close together. When the shell is re-
moved from the animal, it is noteworthy that the apical coil of the
visceral sac is present (pl. xxiii, fig. 4), a mere remnant certainly,
yet a character showing a link with some more snail-like ancestor.
The same minute coil occurs also in A. resplendens, vide my descrip-
tion and fig. 2f, Moll. Ind., vol. ii, p. 287. In this respect, both
species differ considerably from A gigas of the Khasi Hills, a
species which has lost it altogether and may be considered a more
recent evolution.

Generative organs.—The packing of the different parts, in other
words their juxtaposition within the animal is of interest (pl. xxiv,
figs. 1 and 2)—they rest directly on the sole of the foot, with the
long large dull yellow coloured albumen gland at the posterior end
of the body cavity. The oviduct conspicuously and much coiled
occupying the anterior and resting against the ample intestine
(pl. xxiv, figs 1-2). When turned and viewed from the right side,
the penis is seen to have a position on the right anterior upper side,
the amatorial organ below it, lying parallel and close to the
spermatheca. Separated out and removed from the other parts the
genitalia were beautifully seen. The penis has a long flagellum
where the vas deferens joins it, thence a very long and somewhat
twisted tube extends to the generative aperture. The retractor
muscle attached where the tube is bent on itself.

The amatorial organ is very long and cylindrical, of much the
same thickness throughout. The spermatheca is long and large,
tapering to the free end : it was as full of spermatophores as it
could hold, some 4 or 5, and so pressed together'I had very great
difficulty in getting one out, and then it was not perfect. It was
quite typical of those seen in other species of the genus—other
parts alluded to above do not require any detailed description.
Characters are very much what is to be seen in A. resplendens
(Moll. Ind., vol. ii, pl cxxx, 2b-2¢), the flagellum is much longer
and the amatorial organ more attenuate, not so large and thick.

The central tooth and admedian teeth are long and narrow
with inner and outer cusps, they gradually become narrower
and gradually change with about 6 -transitional into bicuspid
elongate curved teeth. No sharply defined line between the two,
the outer marginals are very small. Formula 68 6.27. 1. 27. 6. 68
or 10I-1 10I. This radula differs from A. gigas and resplendens
in having a greater number in the row, and not quite the same in
their shape.

The jaw is very concave on the cutting edge, with a central
projection, rather narrow and well arched above

Shell elongately spatulate ; slightly concave on the upper mar-
gin of the peristome. Sculpture none. Smooth, lines of growth
showing the form in the early stages of growth.

Colour strong ochraceous, apex white, inside dull milky white.
Suture very short, deep. Whorls one, rapidly increasing.

Aperture elongately oval.

Peristome: Edge of peristome thin and membranaceous.
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Size: Major diam. 23 0 ; minor diam. 13°0.
It is almost impossible to get a perfect shell. In pl. xxiii,
fig. 4, there may be seen a portion of thin internal side wall of the

shell (S) adherent to the wvisceral sac and left or rather torn off
when the shell was removed,

Sarama kempi, n. sp.

(Plate xxiii, figs. 6, 7, 8; pl. xxiv, figs. 6, 7.)
Upper Rotung, Abor Hills.

Shell thin, glassy, depressedly globose, scarcely perforate.

Sculpture strong, regular, somewhat wavy, longitudinal stria-
tion, coarser on the base.

Colour with animal in shell very dark greenish brown, animal
removed sienna brown. Spire flat convex. Suture shallow.
Whorls 6, regularly increasing, apical closely wound and flat.

Aperture laterally ovate, sub-vertical. ™

Peristome very thin, as also on the columellar margin which
is very oblique.

Sice: Major diameter 1825 ; alt. axis 725 mm.

This species in its anatomyv is nearest to Savama kala, G.-A.,
of Sikkim, but I do not remember seeing before shell lobes at
all like these, especially the left shell lobe.

Mr. Kemp’s field note of this species dated 6-1-12, is as
follows (—'* Common under leaf stems of plantain. When fully
““extended anterior part of body very dull purplish grey with
‘‘darker grey eye-stalks. Hinder part of foot and mantle lobes
‘‘salmon-pink speckled with a paler shade ; under surface of foot
‘“‘rather darker salmon-pink with a yellowish tinge along the
‘“edges. The margin of the sole in dorso-lateral view, salmon
‘“‘pink. Body of animal, seen through shell, horn-coloured, in
‘“one case with a few large pale flecks on the outer whorl.”

Animal in spirit :—Both the right and left shell lobes are pecu-
liarly long, rounded and thickened, in typical species of the genus,
these are thin and flat, in this case they do not appear to broaden
out when the animal is alive; they are connected with a band which
overlaps the edge of the peristome and these with the dorsal lobes
are conspicuous against the dark colour of the adjacent parts..The
animal in this state is so well described above by Mr. Kemp, after
whom I have the pleasure of naming it, that one made from a spirit
specimen would be no improvement. The gland at the extremity
of the foot has an overhanging hooked lobe—the visceral sac is
very blue black with 4 white spots on the periphery of the last
whorl. It is this, seen through the transparent sienna brown shell,
which gives it such a fine colour.

Genitalia.—-The male organ is small, a short rather thick
sheath from the end of which a long retractor muscle is given off,
there is a very short and b'ack epiphallus, and an equally short
flagellum in which a spermatophore formix%g is seen, the wvas
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deferens joins at the base of this. The amatorial organ is pre-
sent, very large and long, bent sharply on itself and held thus
in this position by quite a net work of fine muscles. The sperma-
theca is short thus corresponding to the short spermatophore,
the ovotestis and prostate together are not at all like what is seen
in true Macrochlamys, the convolute sacs of the first are short and
form a very conspicuous regular row

The radula is notable from its very dark colouration, confined
to the subradula membrane on which it rests, and thus conforming
to other parts of the animal, especially the visceral sac. This cha-
racter constitutes it a dark race. The formula is 50. 3. 12. I 12.
3. 50. The central and admedians are of the usual form, the
marginals bicuspid, at first elongate narrow. lying close together,
rather straight, with cusp far below the point, rising higher and
higher, those near the margin itself shorter and evenly bicuspid.

Jaw is very solid, much arched above, nearly straight in front,
only slightly concave, differing from any that I can remember
having seen before.

Until T had seen the genitalia I had placed this mollusc in
Macrochlamys ; they were however a surprise torme, the penis did
not present the well-known typical characters of that genus. It
at once recalled that of Sarama kala from Damsang, Daling Dis-
trict of Western Bhutan, while the form of the shell although much
larger and the very dark colouration of the animal are common to
both. We have here in the Abor country 420 miles to the east-
waid a very close ally of S. kala, but differing in one character
only, the presence of an amatorial organ or dart sac which the
type of the genus does not possess. It modifies to this extent the
description of the genus Sarama, one 1 felt necessary to constitute
and published in the "¢ Fauna of British India,”” p. 275.

The interest attaching to the distribution is ve y great, par-
ticular'y with regard to species of Sarama which no doubt remain
to be found in the long stretch of intermediate mountain country,
linking up the two species.

B e L I N e TN



EXPLANATION OF PLATE XXIII.
Austenia rotungensis, n. sp.

F1cs. 1, 14.—Shell, from above and below, X 2.

FI1G. 2.—Animal viewed from the right side, natural size.
»y 33— Do. from above. Do.
,,» 4.—Apical coil of the visceral sac, X 4°5.

L4

,» 5.—Extremity of the foot.

Sarama kempr, n. sp.

F16. 6.—Shell, X 1°s5.
,, 7.—Animal, seen from right side, showing right shell lobe,
and dorsal lobes, X 2.

s 8 — Do.  from left side, showing the left shell
lobe, X 2.



Plate XXIII.

Rec. Ind. Mus. Vol. VIII., 1913. (Abor Exp.)

Watford Engraving Co

ABOR MOLLUSCA.
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EXPLANATION OF PLATE XXIV.
Austenia rotungensis, n. sp.

F16. 1.—Arrangement of the generative organs, X 2. -Seen
from below, the sole of the foot turned back
showing the internal wall.

,, 2.—The same as seen from the right side, exposing more
of the internal organs, X 2.

»»  3.—The generative organs separated out, X 4'5.
,, 4.—Jaw, X 8.
Fics. 5, 5a, 50, 5¢c.—Teeth of the radula at different parts of

the row, X 196.
Sarama kempi, n. sp.

Fi1c. 6.—The generative organs separated out, X 4°5.
I 7—-—]aw, X 24.
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XXIX OLIGOCHAETA.

By J. SrepHENSON, D.Sc., Major, I.M.S., Professor of Biology
Government College, Lahove.

(Plates xxvi-xxvii).

INTRODUCTION.

The interesting collection of earthworms here described was
made in Assam and the Abor country, on the occasion of the
recent Abor Expedition (1911-12), by Mr. S. W. Kemp of the Indian
Museum, the naturalist with the expedition. The leading features
of the collection may be briefly summarized.

Twenty-one species, and in addition one variety, are re-
presented ; of these no fewer than eighteen, and the variety just
alluded to, are new. Ten of the new species are represented only
by single specimens, or at any rate by single mature specimens.
In addition, a few specimens were indeterminable, or determinable
only as regards the genus.

The species are distributed among seven genera, Drawida,
Plutellus, Megascolides, Notoscolex, Perionyx, Pheretima, and Eu-
typhoeus, all of which are known in India.

In the case of many of the species, the habitat presents no
peculiarity ; they were found in earth, under stones, while road-
making, etc. The genus Periomyx, however, appears to choose
other sites; the various species were frequently found in rotten
wood, or under bark, while P. depressus was found at the base of
the leaves of the plantain and screw-pine, ten, fifteen, or twenty
feet from the ground. This peculiarity is not unknown in the
genus, the name arboricola having already been applied by Rosa
to a species from Burma. The two species of Pheretima were also
found in rotten wood or under logs. One species of Drawida was
found under a stone in water.

I may here draw attention to a peculiarity which occurs seve-
ral times in the collection,—the forward displacement, by one
segment, of the organs of the anterior part of the body. This has
occurred in the single specimen of Megascolides, and in the speci-
mens of both species of Notoscolex. With regard to the Megas-
colides, the peculiarity may be merely individual, since in the
absence of other examples it is impossible to say whether it extends
to the whole species or not ; though, on the analogy of Notoscolex
striatus, it may not improhably do so.

In the case of Notoscolex the value of the variation is also not
easily to be determined. It occurs in the species striatus in three
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different captures, and is therefore not merely an individual pecu-
liarity ; more than that, it occurs in the second species of the
genus also, N. stewarti, and is therefore not even a specific pecu-
liarity. The question naturally arises, whether in these circum-
stances the two species should not be separated from Notoscolex as
a separate genus, to be derived from this latter by a shifting for-
wards of the organs to the extent of a segment. I have however
adopted the more conservative course; the two species are evi-
dently closely related, and have presumably become differentiated
from an originally small stock of a few individuals which had sud-
denly developed the mutation in question,—a variation which
would seem to be without functional importance.

From the point of view of geographical distribution the pre-
dominating occurrence of the genus Perionyx was to be expected, and
so also the presence of a number of species of Eutyphoeus. The
proper region of Pheretima, however, terminates, according to
Michaelsen (3), in N. Burma, and in fact one of the species of this
genus (P. heterochaeta) found in the present collection is a wanderer,
and has been found in many parts of the world ; the other species
(P. lignicola) however seems to be endemic, representing perhaps
with P. anomala from Calcutta (3, 4) outposts of this advancing
and dominant genus.

The genera Plutellus and Megascolides, with their headquarters
in the Australian region, occur also in S. India and (Plutellus) in
Ceylon; they are, however, already known, by means of single
species, from the E. Himalayas, and the present records serve to
confirm the relationships thus indicated of the earthworm fauna of
this region with that of S. India and Ceylon on the one hand, and
with that of Australia on the Bther. \

Here too the occurrence of Notoscolex in the present collection
calls for comment. This genus is already known; by means of
numerous species, from both S. India—Ceylon and Australia, and
from these regions only. Hitherto it has been lacking from inter-
mediate territories, and the present record of two species thus
ffxccentuates the above double relationship of the . Himalayan

auna. .

Finally, relationships of a similar nature are shown by the
occurrence of Drawida, belonging to the Moniligastridae. The
ancestral genus of the family, Desmogaster, is endemic in Lower
Burma, Sumatra and Borneo ; the headquarters of its descendant
Drawida are in S. India and Ceylon; the genus has, however, been
recorgled a few times from other localities in India (Deccan, Central
Provinces, Nepal), as well as from the Andamans, but these spe-
cies are regarded by Michaelsen (3) as peregrine. Itis therefore
Interesting to note that Drawida is one of the commonest worms
in the present collection, and that, while one of the species is pro-
bably identical with a species of S. India (D. pellucida), the others
are new, and in one case at least (D. kempi) not closely related to
D. pellucida. 'The fact is here again exemplified that the relation-
ships of the region have a double direction,—to S. India and
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Ceylon on the one hand as before, and on the other in the Austra-
lian direction to Burma and the Malay Archipelago.

~ The spread of the above-mentioned genera (Plufelius, Megas-
colides, Notoscolex) of the Megascolecidae has been from the Austra-
lian region; the ancestral home of the Moniligastridae, to which
Drawida, so abundant in S. India, belongs, is the Further India-
Malayan region. The extension has thus been, in both families,
towards India from outside. As Michaelsen (3, 4) has made
abundantly clear, there must in the past have existed means of
communication between Australia and India, though not neces-
sarily by means of broad or permanent land bridges.
~ The view naturally first presents itself that India has been
invaded by the representatives of the Megascolecidae by way of
the Malay Peninsula round the head of the Bay of Bengal; and
by the Moniligastridae from Burma (part of their original home) in
the same way. Michaelsen however supposes a more direct means
of communication, by way of a now submerged archipelago in the
situation of the present Bay of Bengal (4) :—‘‘ Die verschiedenen
zwischen Neuseeland, Australien, dem Malayischen Archipel und
Hinterindien einerseits und den verschiedenen Distrikten Vorderin-
diens samt Ceylon andererseits ausgespannten Landbriicken wur-
den gebildet durch einen Archipel (dhnlich dem Malayischen
Archipel) an Stelle des jetzigen Golfes von Bengalen, dessen Teile
ihre Gestalt und ihre Verbindungen mit einander mehrfach wech-
selten.” To this he is led by a consideration of the close relation-
ship between the earthworm faunas of Australia and Ceylon, as
well as by the lack of endemic representatives of the Moniligas-
tridae in the plains of India (4); ‘‘es ist zum mindesten unwahr-
scheinlich, dass die aus der hinterindisch-malayischen Deswmogaster
entsprossenen Drawida-Ahnen bei ihrer Ausbreitung nach Siid-
Indien hin den in der Jetztzeit gangharen Weg um den Golf von
Bengalen herum eingeschlagen haben sollten. Dieser in Siid-
Indien so iippig entwickelte Moniligastriden-Zweig wiirde in den
Zwischendistrikten, in Bengalen, Orissa, etc., wohl Relikte Zur-
iickgelassen haben ; denn dies sind keine Distrikte, in denen beson-
ders kraftige Formen wie Pheretima oder Lumbricidae herrs-
chen. Es ist wahrscheinlich, dass den Moniligastriden ein anderer
Weg von Hinterindien-Malakka-Sumatra nach Siid-Indien offen
stand, ein weg, der jetzt vom Golf von Bengalen iiberflutet
ist.”

The fact that Drawida is one of the characteristic genera of
the Abor country is therefore interesting, and may have some
bearing on a future discussion of this question. The presgnt
records of the phyletically older genera of the Megascolecine
branch of the Megascolecidae may be taken along with this occur-
rence of Drawida. On the alternative theory (invasion of India
by Megascolecidae and Moniligastridae by a route round the head
of the Bay of Bengal), these would represent traces, not yet obli-
terated by rival competitors, in the march of these invading
genera from the south-east.
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My best thanks are due to Dr. Annandale, Superintendent of
the Natural History Department of the Indian Museum, for

affording me the opportunity of examining this interesting collec-
tion.

L1sT OF SPECIES REPRESENTED IN THE COLLECTION.

Page

Drawida pellucida (Bourne) 368
’ ’s . var. stewarti, var. nov. 369
Drawida rotungana, sp. nov. 372
Drawida decourcyi, sp. nov. 373
Drawida kempi, sp. nov. 376
Plutellus aborensts, sp nov. 384
Megascolides oneilli, sp. nov. 377
Notoscolex striatus, sp. nov. 380
Notoscolex stewarti, sp. nov. 382
Perionyx excavatus, Perrier. . 386
Perionyx annulatus, sp. nov. 386
Perionyx kempt, sp. nov. 389
Perionyx koboensis, sp. nov. 391
Perionyx aborensis, sp. nov. 392
Perionyx depressus, sp. nov. 394
Perionyx foveatus, sp. nov. 396
Pheretima heterochaeta (Mchlsn.) 399
Pheretima lignicola, sp. nov. 399
Eutyphoeus kempz, sp. nov. 40T
Eutyphoeus koboensis, sp. nov. 404
Eulyphoeus aborianus, sp. nov. 406
Eutyphoeus magnus, sp. nov. 408

Drawida pellucida (Bourne).
Upper Rotung, alt. ca. 2000 ft., found road-making; 5-i-1912. A single

specimen, not fully mature.

I give below some anatomical details of the specimen I have
identified as above, since there may perhaps be some doubt as to
the actual specific identity. The point is of some interest in view
of the geographical distribution of the genus.

Length 3 inches; diameter 4 mm. ; colour pale, non-pigment-
ed. Segments 186.

Prostomium invisible. Clitellum not distinguishable.

Setae closely paired;  aa = 8ab = bc ab=cd, dd =% of
circumference ; setae 2 and b are very minute behind segment xv,
¢ and d are also small in the middle region of the body.

The male apertures are slits, in groove i1, the margins of the
adjacent segments bordering the apertures as slightly swollen lips ;
the centre of the slit is placed between the lines of setae b and c,

rather nearer to b, and the inner end of the slit extends inwards
almost as far as the line b.

The female apertures were not visible.
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The spermathecal apertures are small, in furrow %, a little
distance internal to the line of setae c.

The first distinguishable septum is 2; this and the three
following are extremely stout, the rest thin.

Five well-developed gizzards are present in segments Xiv—xviii ;
the portion of the oesophagus in xiii, thick and muscular, might
be described as a rudimentary gizzard.

The testicular sacs are subspherical, mainly situated in seg-
ment x, but slightly bulging forwards also on the other side of
septum +%, into segment ix. ‘The duct could only be distinguished
in segment x, not in ix. The prostate, perhaps not fully deve-
loped, appears as a small oval to circular elevation on the floor of
segment x.

The spermathecae are small tubular or sausage-shaped sacs,
attached to the posterior face of septum % ; the curling duct
bends outwards at its lower end. No trace of an atrium was
visible,

Ovaries were apparently not developed. The egg-sacs, also
probably incompletely developed, are small, tubular, and confined
to segment xii.

The doubt that I have expressed above with regard to the
identification of this specimen is caused by the fact that D.
pellucida has hitherto only been found in Southern India (1600
miles distant from the Abor country), that the genus is rare in the
intervening region, that the present specimen is immature, and
that there are slight differences between it and the typical form
of the species (e.g. in the setal intervals, and the presence or
absence of a small atrium at the end of the spermathecal duct).
But D. pellucida is apparently a species with a number of varieties
(Michaelsen, 4), and if the present specimen does not actually be-
long to the typical form of the species it at least comes very near
it, and can hardly be more than a variety. It does indeed, in the
arrangement of the setae, the absence of the atrium at the end of
the spermathecal duct, and possibly in the shape of the sperma-
thecal ampulla, show some affinity to D. pellucida var. bourne:
(Mchlsn.); and it is mainly the absence of pigment that decided
me against identifying it with this form, since the features of the
spermathecal apparatus just referred to might perhaps be due
to immaturity.

Drawida pellucida (Bourne) var. stewarti, var. nov.

Renging ; 25-xi-1911 ; a single specimen, a fragment of the anterior end
(£. H. Stewart). _
Rotung, alt. 1300 ft., 24-xii-1911; a number of specimens, mostly im-

mature (Z. H. Stewart).

I propose first to describe the specimen from Renging and
will then add a few lines on those from Rotung.

Length of fragment 1} inches; diameter 3} mm.; colour a
faint olive-green throughout. Segments present 76.
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Prostomium small, prolobous, under cover of segment i.
There were no dorsal pores.

The setae, all of moderately large size, are closely paired ; ab=
cd=3}aa ; behind the genital region aa=bc, in front of the genital

4

region however aa>bc; dd=% of circumference. Setae a and b
are absent on segments ix and x, present on xi.

A clitellum was doubtfully present, including segments ix, x,
Xl ; in any case it was very indistinct.

The male apertures are on small papillae, in furrow 1%,
between the setal lines b and ¢; and rather nearer to b; the
papilla is bounded internally by the line b, while externally its
limit is within the line c.

I cannot be absolutely certain, even after prolonged examin-
ation, of the situation of the female and spermathecal apertures;
the female apertures appear to be just outside the line b, in furrow
1%, and the spermathecal apertures are apparently slit-like, the
centre of the slit just within the line ¢, in furrow %

On segment ix, immediately in front of furrow %, a well-
marked transverse ridge extends across the mid-ventral line. The
ridge is slightly dumbbell-shaped. 7.e. narrower in its centre; it
extends outwards on each side to a point slightly beyond the line
b. The grooves ys and i are less deep ventrally than in the other
parts of their circumference. The papillae of the male apertures
are surrounded each by a fairly definite circular depression, and
the surface of the body in the immediate neighbourhood of the
papillae is irregular, and to the outer side somewhat puckered.

Septa j—35 are thickened ; in front of this are a number of
septum-like sheets of muscle, convex forwards and attached
centrally to the pharynx, of which they act as dilators and
retractors; but these are probably not homologous with septa.
The rest of the septa are thin.

There are four gizzards, in segments xvi—xix, that in xvi
being smaller than the rest. There are no calcareous glands or
vascular bulgings of the oesophagus.

The last heart is in segment ix.

The nephridia are attached to the posterior face of each
septum, arching dorsalwards on each side to near the middle line
above the alimentary canal.

The testicular sacs are suspended but not comstricted by
septum % ; the shape of each sac is pyriform, the pointed end,
directed forwards and outwards, being in segment ix, the rounded
end in x. The vas deferens originates in ix, is visible on both
sides of the septum, is long and coiled; it ends by piercing the
body-wall anterior and internal to the prostate. _

The prostate is a comparatively small whitish hemispherical
cushion-like mass on the ventral body-wall of x.

The ovaries are free, not enclosed in an ovarian chamber,
conspicuous, attached beneath the arch of the nephridia to the
posterior face of septum 1. Funnels were not seen, The egg-sacs
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were small, sausage-shaped, curved outwards at their hinder ends,
and contained altogether in segment xii.

The spermathecal ampulla is attached to the posterior face
of septum ¥, in the arch of the nephridium ; it is egg-shaped, and
almost meets its fellow, to which it is attached by a peritoneal
band, in the middle line above the oesophagus. The duct is thin
and much coiled,- on the posterior face of the septum ; it makes
no appearance in segment vii, and on reaching the body-wall it
bends outwards to end in a lateral position, without any atrial
dilatation.

Of the specimens from Rotung, the longest was 2} inches,
but specimens 1 inches long showed the male papillae distinctly ;
diameter 4 mm.; segments of one of the specimens about 165,
very closely crowded together except the first few. The colour
varies considerably ; the specimen taken for dissection was pale,
with an olive-green tinge in its anterior half ; but in some of the
smaller, immature specimens the olive colour was more pronounc-
ed and not limited to the anterior part. The prostomium was
apparently zygolobous. No clitellum could be distinguished in
any of the specimens.

The setae are strictly paired ; ab=3—15 aa=cd ; bc is slightly
greater than aa ; dd=+ of the circumference. Setae a4 and b are
absent on segment xi, present on ix and x.

The male and spermathecal apertures are as in the previous
specimen ; the female apertures were not distinguishable. None
of the specimens showed the genital markings described in the
previous specimen.

Four well-developed gizzards are present, in segments xv—
xviii, that in xv being smaller than the rest; the portion of the
oesophagus in xiv may be described as a rudimentary gizzard.

In shape and position the sperm-sac shows an exact corres-
pondence with that of the specimen first described; the duct
is also exactly comparable in its course and ending. The prostate
in the present example was slightly oval with its long axis
transverse, cushion-like, and not much elevated.

The female organs also agree; and so too the spermathecal
apparatus, except that the ampulla in the present example was
very small, probably undeveloped.

The feature of the Rotung specimens which leads me to
identify them with the Renging worm, is the characteristic shape
of the testicular sac; and, in general, the close correspondence in
the anatomy of the genital organs. It is quite possible that some
of the differences are due to the Renging specimen being more
fully developed ; thus we may perhaps account for the absence of
genital marks and of all trace of a clitellum in the examples from
Rotung, as well as for the small size of the spermathecal ampulla.
A difference of a segment in the position of the gizzards need cause
no hesitation. There thus remains a slight difference in the ratio

—
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of aa and bc, and the fact that while in the first described
specimen setae a and b are absent on ix and x and present on xi,
the reverse is the case in the second.

The positions of the genital apertures, and the absence of a
spermathecal atrium, oblige us to include these specimens in that
group of forms which are closely related to, or constitute mere
varieties of, D. pellucida (Michaelsen, 4). The distinguishing fea-
tures of the specimens here described appear to be the shape of
the testicular sacs, and the presence (in some individuals, perhaps
in all when mature) of the transverse ridge on the ventral surface
of segment ix. Since I doubt whether these are of more than

varietal value, I distinguish the specimens as D. pellucida var.
stewarts.

Drawida rotungana, sp. nov.

Two specimens, one small, mutilated, softened and not fully mature,
hinder end regenerated in both. Rotung, Abor country, alt. 1300 ft.,
under stones ; 8—iii~1912 ; with Perionyx annulatus.

Length 23 inches; diameter 4 mm.; colour whitish through-
out, with a faint yellow tinge towards the anterior end. Segments
187, of which the last 49 have been regenerated ; all segments
except about the first twelve extremely short.

Prostomium prolobous.

No dorsal pores.

Setae small, closely paired ; ab==cd, aa slightly less than bc,
dd=% of circumference, aa approximately==_8 ab.

Clitellum not obvious, possibly includes segments x and xi.

Male apertures in intersegmental groove 1, on small papillae
midway Dbetween lines of setae band c¢. Ventral setal couples
absent in segment x.

Female apertures very minute, in groove iz, just outside line
of setac b.

Spermathecal apertures not actually seen ; there were however
a pair of minute papillae in groove %, slightly internal to line of
setae ¢, which probably represent their position.

A pair of small genital papillae are present, on segment ix,
close to the posterior border of the segment in line of setae b.

Septum # is thick and septa §—73 are extremely thick ; 1% and
19 are displaced backwards. Septa it and & are united dorsally,
and the space contained between them had to be exposed by
tearing open their line of junction; the chamber so opened,
which contains the ovaries and openings of the egg-sacs, has as its
floor a thin peritoneal membrane which lies dorsal to the alimen-
tary tube.

There were six well-developed gizzards, in segments xv to xx.

The last heart was in segment ix.

The testicular vesicles are situated on septum +%, projecting
as large, compact-looking, rather rectangular masses forwards into
ix and backwards into x; they are considerably constricted by
the septum. On opening one, the funnel was seen, large and
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iridescent, as a flattish bowl-shaped structure, its margin thickened
and recurved but not puckered or folded. The vas deferens is
long and much coiled ; it passes down the posterior face of the
septum, and pierces-the body-wall close to the antero-internal
margin of the prostate. This latter organ is a hemispherical
white mass, sessile on the ventral body-wall of segment x; it is
covered by a peritoneal investment. There was no vestigial
prostate in ix.

The ovaries are comparatively large and folded masses, attached
to the anterior septum of segment Xi, and contained in the
chamber described above. The egg-sacs open on the posterior
wall of the chamber in a funnel-shaped depression with a prominent
upper lip; each extends back through xii and xiii into xiv.
There were numerous ova free in the ovarian chamber, adhering
to its anterior and posterior walls ; I did not identify the ovarian
funnels and oviducts.

The spermathecae are in segment viii ; each is an ovoid sac,
attached to the posterior face of septum %, and situated beneath
an arch formed by the curve of the nephridium, which is also
attached by a mesentery to the posterior face of the septum.
From the lower end of the ampulla a fine white much coiled duct
descends to the ventral body-wall; its terminal portion is directed
outwards and pierces the body-wall some distance towards the
side; even when followed into the body-wall it shows no percept-
ible thickening or muscular glitter, and it has no appendages.
No part of the apparatus gets into segment vii.

The present species is nearly related to the group of forms
which have been subsumed by Michaelsen (4) under D. pellucida.
Besides the slight differences in the position of the genital apertures
with regard to the setal lines, and the shape of the testicular sacs,
the comparatively large number of gizzards and the presence of
genital papillae will serve to distinguish the present form.

Drawida decourcyi, sp, nov.

Upper Rotung, Abor country, alt. ca. 2000 ft. ; 11-i-1912 (M. de Cour-
cy). A single specimen. - _

Renging. 24-xi-1911 (F. H. Stewart). Two specimens, one immature,
both incomplete posteriorly, and one smail fragment.

Same place, 25-xi-1911 (#. H. Stewart). A fragment, probably the
hinder end of an example of this species.

Length 7 inches ; greatest diameter 8 mm.; colour pale green
ventrally and laterally, a dark bluish green dorsally, except at
anterior end where the dorsal surface is pale green, like the
ventral.

Segments 226; those of the middle and posterior parts of
the body are very short. The posterior end of the body is as if
truncated, not tapering; the last three segments show on the
flat posterior end. Segment v is faintly biannulate; vi faintly,
vii and viii markedly triannulate: ix biannulate, with a very
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deep groove all round ; x and xi biannulate dorsally ; and segments
from xii onwards biannulate as far as the middle of the body; the
rest consist of a single annulus. The posterior two inches of the
body are marked by a ventral groove which includes the interval
bhetween the ventral rows of setal bundles.

The prostomium was invisible,

There are no dorsal pores.

The clitellum was not distinguishable.

The setae are closely paired; they begin on segment ii; aa=
hc==approximately 10 ab; ab=cd; dd=7% of circumference.

The male apertures are in furrow 1%; they are of large size,
and slit-like, the inner end of the slit being in the line of setae a,
the centre of the slit a little distance outside b, and its outer end
halfway between b and c¢. The slits are curved, their chief
convexity being directed posteriorly and somewhat internally.
The male pores lie within a deep rectangular depression, which
includes more of segment x than of xi; the anterior border of xi
slopes down into the hollow, the floor of which is constituted by
the posterior 3 of segment x, while the anterior of the three annuli
of x forms its prominent anterior margin ; laterally the depression
extends to the outer ends of the male apertures.

The female pores are minute, in furrow 13, in the line of
setae b, or (Renging specimen) between a and 5.

The spermathecal apertures are moderately conspicuous, in
furrow %, internal to the line of setae ¢, about 3 of the distance
from ¢ to b.

The first distinguishable septum is %, which, laterally a well-
defined broad sheet, is however broken up mid-dorsally into two
or three separate broad muscular bands; this structure may be a
sheet of pharyngeal muscle only, and not morphologically a
septum. Septum 3$ is thick, concave backwards, and approxi-
mated to §, which it joins dorsalwards. Septa §—3% are much
thickened ; the rest are thin. Septa 176 and 1% are bulged back-
wards, the former especially ; in segment ix I noticed a distinct
dorsal mesentery.

Well—developed gizzards are present, one in each segment
from xviii to xxv, eight in all. Several septa behind the last
gxzzard are bulged far backwards by it; and the septa of segments
xxi to xvi are bulged forwards, some of them considerably. In xvii
the alimentary tube is rather softer than in the segments behind ;
its diameter is the same however, though it is divided by a constric-
tion from the gizzard in xviii. I think that the portion of the
tube in xvii should be reckoned as an additional gizzard, though
in some degree rudlmentary, this would bring the total number
up to nine. In xvi and forwards the tube is seen to consist of
well-marked longitudinal muscular bundles continuous from
segment to segment, and presents no intersegmental constrictions ;
its diameter diminishes in xvi (working forwards), its walls be-
come progressively less resistant, and in xiv are quite soft.
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“The last hearts are in ix.

The testicular sacs are of moderate size, rather rectangular
in shape, in segment x, attached to and depending backwards
from septum +5. Each sperm-duct is a fine tube, which forms a
relatively immense close-packed coil, larger than the testicular
sac; it occupies a portion of segments ix and x, lying in front of
the sac in ix, and on its outer side, to which it is applied, in x.
Its great length reminds one of the description given by Bourne
(1) of the duct in D. grandis ; it must be at least as long in this
species, relatively to the smaller size of the animal. The duct
enters the prostate at a point which would be, in the natural
condition of the parts, at the upper and posterior part of its inner
surface (on its upper surface, towards its posterior end and near
the outer margin, as the specimen lies pinned out).

The prostate is oval in shape, with its long axis antero-

posterior, cushion-like, sessile on and firmly attached to the body-
wall ; its surface is shining, due to distinct bundles of longitudinatl
muscular fibres, and its anterior half is again covered over by a
separate layer of transverse muscular bundles. It is situated in
segment x (reckoning by the septa); but it corresponds externally
to segment xi, overlapping furrow 1t only by its anterior end;
septum 1¢ is bulged backwards by it, and is attached to the body-
wall round its posterior end. .
. 'The ovaries are of considerable size, massive, not branched or
folded, and are situated in an ovarian chamber which also contains
the nephridia of segment xi, and out of which open the egg-sacs.
The chamber arches over the alimentary canal; its limits are
defined dorsally by the fusion of septa if and 1%; this fusion takes
place, not at the insertion of the septa into the dorsal body-wall,
but along a line some distance below this, between their parietal
insertion and the alimentary tube. Between this line of fusion
and the dorsal body-wall the two septa are not fused, but merely
adherent, and can be separated without tearing.

The egg-sacs are elongated, with irregular bulgings; they
extend backwards into segment xiv, where they bend inwards
and slightly overlap in the middle line. Septa 13 and 1} are fused
together round the stem of the sac where this passes through
them; the sac is narrow in xiii, swelling out just behind 1%.

The ampulla of the spermatheca is subspherical in shape, and
is situated under the arch of the nephridium on the. posterior face
of septum %, to which both it and the nephridium are attached.
The duct is thin and moderately coiled; it passes down the
posterior face of the septum to the body-wall, and piercing the
septum enters segment vii; its extreme terminal portion becomes
a little stouter and firmer, and joins the atrium at its base. The
atrium is an oval sac, which lies on and partly in the body-wall of
segment vii, its free ‘rounded end directed forwards; the length
of the atrium is about half that of the segment in which it
liés.
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Drawida kempi, sp. nov.

Egar stream, between Renging and Rotung, under stone in water; g-i-
1912. A single specimen.

Length 3 inches; diameter 5 mm. Colour light olive green.
Segments 125 ; no secondary annulation.

Prostomium small, under cover of segment i, prolobous,

No dorsal pores.

Setae closely paired; anteriorly aa==8ab=bc==8cd, dd=*% of
circumference ; in the posterior part of the body the ventral pairs
of setae become approximated, aa being reduced.

No clitellum was visible on the dorsal surface; it was
possibly represented ventrally by a slight apparent thickening of
segments x and xi.

The male apertures are situated on small papillae in inter-
segmental groove it; the centre of each papilla is just within the
line of setaec. Around each papilla is a slightly darker area of skin,
which extends on each side in a transverse direction from the line
of setae b outwards to beyond the line of d; in a longitudinal
direction each area extends over the greater part of segments x
and xi, being however longer (antero-posteriorly) at its outer than
its inner limit. Each area is slightly depressed along its anterior
and posterior borders, so as to form a couple of shallow grooves.

The female apertures are minute, in 13, in the line of setae b.

The spermathecal apertures are one pair, small, in groove %,
between the lines ¢ and d, or perhaps rather in ¢ ; the setae in this
region in the specimen are few, and exact estimation of the
position difficult.

The first septum is § ; in front of this the retractor muscles
of the pharynx have the arrangement in successive transverse
sheets which has been noticed in the previous species. Septa 3,
%, &, § are thickened, the last most so. The rest of the septa are
thin (or, in this specimen, softened from defective preservation).

There are no calcareous glands. There are four gizzards, in
segments xvi—xix ; of these the three posterior are large, round,
and well-developed, while that in xvi is smaller. In xv a thick-
ened portion of the oesophagus, with strong longitudinal muscular
fibres, marked off by a slight constriction from the gizzard in xvi,
might rank as a rudimentary gizzard Even in xiv the oesophagus
is still thicker than normal.

The last heart is in segment ix.

The nephridia have the same arrangement in relation to the
septa as has been described in previous species.

The sperm sacs are large yellowish masses, suspended and
constricted by septum % ; approximately equal portions of the
sac are situated in each segment (ix and x). The vas deferens is
a fine tube, not very much coiled, running down the posterior
face of the septum to the body-wall ; it then enters the prostate
at the lower and inner margin of the latter (in the position in
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which the organs appear in the dissection), nearer its anterior than
its posterior border.

The prostate is a large cuboid milky white mass of soft con-
sistency, with a granular surface, with a narrow attachment to
the body-wall.

Segment xi constitutes a large egg-chamber, with a mass of
eggs lying dorsal to the alimentary canal. The funnels appear to
be of unusual size, with fringed margins prolonged upwards on
the anterior face of septum 3.

The egg-sacs have a relatively narrow neck which passes
through segments xii and xiii ; the sacs swell out to a large size in
xiv ; in the present specimen that of the right side does not extend
beyond xiv, while that on the left side reaches back into xv. The
sacs touch each other in the mid-dorsal line, completely overlap-
ping the intestine. Numerous brown granules, the size of a pin’s
head, were present in the egg-sacs and egg-chamber (cf. Perionyx
depressus).

The spermathecae are in segment viii. Each has a consider-
able ovoid ampulla, which overlies the nephridium on the posterior
face of septum %, the nephridium being between ampulla and
septum, and thus not arching over the ampulla as in the previously
described species. The duct is much coiled as it passes down
the septum ; on arriving at the ventral body-wall it runs outwards,
still slightly coiling. It terminates on the left side, in the present
specimen, in a small slightly dilated portion, which however is by
no means marked, being only about twice the ordinary diameter

of the duct; on the right side even this slight dilatation was not
discoverable.

Megascolides oneilli, sp. nov.
(Pl. xxvi, figs. 1, 2.)

A single specimen, in a poor state of preservation. Janakmukh, Abor
country ; 13-xii-1911 (F. S. O’ Neil).

Length %} inches; greatest diameter 6 mm.; colour light
olive green, darker on and in front of clitellum. Segments, ca.
244.

Prostomium proepilobous.

Dorsal pores very obvious (due to state of preservation), first
in groove 1%, present on clitellum.

Segments i-iii consist of a single anfulus, iv is biannulate,
v-xi more or less obviously quadriannulate; xii is triannulate.
Behind the clitellum the intersegmental grooves themselves are
not distinguishable (in the present specimen).

The setae are very small, difficult to see, and almost indistin-
guishable over the greater part of the body. They are rather
widely paired ; aa = 2ab anteriorly, = 24ab behind clitellum and
— 3ab further back; ab= %bc; bc slightly or obviously >c¢d ; dd =
approx. ¢ circumference. Setae are present on the clitellum ; but
the ventral setae of segments xvii and xviii are absent.
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The clitellum extends from xiii—#% xvi= 3%. The animal is
thicker here, and there is no indication of intersegmental furrows;
two oblique cracks are present on the ventral surface. In dissec-
tion the clitellum is very friable.

The male apertures are on segment xvii, between the lines of
setae a and b, but perhaps rather nearer a; they are fairly close
together, near the middle line ; each has tumid and folded lips.
The orifices are connected by a transverse groove, which is
continued outwards on each side for a short distance external to
the apertures, then turning at right angles and becoming longitu-
dinal it runs backwards on each side for a distance equal about to
the length of a segment; its margins are sharp-cut throughout
(fig. 1).

s Parallel to the longitudinal limbs of this groove, and just
internal to these, is on each side a second groove; these latter
become deeper in the posterior part of their extent; they are
about equal in length to the longitudinal limbs of the first groove,
projecting back slightly behind them, and not quite reaching the
transverse groove in front. The iutervening ridge between the
two longitudinally running grooves on each side is cut in two by
a narrow cleft (fig. 1).

Over the midventral area between these grooves is a series of
wrinkles,—three distinct transverse furrows and a number of
smaller and less marked longitudinal wrinkles. Anterior to the
male apertures, between them and the posterior boundary of the
clitellum, is an elongated depression, transverse in direction, and
deepest at its ends (fig. 1).

The female apertures are moderately conspicuous, on the
anterior part of the clitellum, in line with the setae of segment xiii.
They are close together near the middle line, and apparently take
the place of setae a in this segment though closer together than,
the setae a of most segments.

The spermathecal apertures are two pairs, in grooves 7 and %,
in the line of setae a.

The first septum is #, behind the massive pharynx; % is thin,
71t are all thickened, 7% and 1% are slightly thickened, and the
rest are thin. Septum § is very oblique, being attached to the-
alimentary canal at a level much posterior to its insertion into the
parietes; and the same is the case, and eveén more markedly
with 4.

There is a large, elongated, cylindrical and very firm gizzard
in segment vi.

The calciferous glands are four pairs, in segmentsix-xii. Those
in ix are oval in shape, situated dorso-laterally on the oesophagus,
and attached to the anterior face of septum +% within the curve
of the heart ; internally their structure is lamellar. A similar pair
of structures is present in x, and another in xi; the latter are
rather larger, and bulge backwards into xii through a rounded
aperture with a well-defined margin in septum 3. The glands of
segment xii lie posteriorly in the segment, and are hemispherical
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in shape, the flat face looking forwards; they lie, and strongly
bulge backwards, against septum i}; internally their structure is
lamellar. The glands of segments x and xi contained large
calcareous masses.

The intestine begins in xiv.

The last heart is in xii.

In addition to numerous micronephridia on the inner surface
of the body-wall, there is also in each segment in the posterior
part of the body a pair of large meganephridia. A large mass of
micronephridia is attached on the anterior face of septum §;
owing to the obliquity of the septum, the mass is narrowly
included between the septum on its outer and the oeso-
phagus on its inner side; there are also a number of micronephri-
dia on the posterior face of the same septum. A fluffy tuft of
micronephridia is situated on and posterior to a softish white pad
just internal to the prostatic aperture; the pad is ovoid, not
much raised, and extends transversely from the prostatic duct to
the ventral nerve cord.

A pair of male funnels were seen lying free in segment x;
testes were not distinguished. Neither were found in xi.

The vesiculae seminales are two pairs; one in x, of moderate
size, flattened, their edges cut up into lobes, and attached to the
posterior face of 1%5; and one in xi, attached to the posterior face
of 1¥. On the left side the posterior of the two seminal vesicles
appeared to perforate septum i3 and enter the anterior part of xii.

The male ducts were not distinctly seen. The prostates are
lobular; that on the right extends through segments xiv-xvii, that
on the left through xv-xvii. The prostatic duct is bent once or
twice in its course, and narrows towards its end.

The ovary is large, in segment xii; also in this segment is a
moderate-sized funnel. A minute folded structure in xiii was
examined microscopically, but was found not to be ovarian in
nature.

The spermathecae are two pairs, situated near the middle line
in segments vi and vii. Owing to the obliquity of the septa, the
anterior spermatheca is at the level of the middle of the micro-
nephridial mass in v, and the posterior is at the level of the anterior
part of the gizzard. Each spermatheca is directed backwards, is
tubular in form, bent on itself several times, its inner end rather
dilated ; ampulla and duct are not distinguishable. A small sub-
globular diverticulum is attached close to its external termination
(fig. 2).

No penial setae were seen.

Though the segments were difficult to count with certainty,
on account of the secondary annulations being in places of equal
distinctness with the primary, and the setae small or absent, I
convinced myself that, for the present specimen, the above num-
bering of the segments is correct. The specimen is therefore
evidently abnormal, and to obtain a correct idea of the species
to which it belongs it is necessary to suppose the organs shifted



380 Records of the Indian Museum. [Vor. VIII,

one segment back. The calciferous glands will thus, in a normal
specimen, occupy segments x—xiii, and the intestine would begin
in xv; the last heart would be in xiii, the testes in xi, vesiculae
seminales in xi and xii, spermathecae in vii and viii. The gizzard
‘seems to have the normal position for the genus.

Notoscolex striatus, sp. nov.
(Pl. xxvi, figs. 3-5.)

Rotung, alt. 1300 ft.; under stones; 21-xii-1911. Four specimens, one
much smaller than the rest.

Upper Rotung, alt. ca. 2000 ft. ; found in earth when road-making ; 4-i-
1912. A single specimen, the hinder end incomplete.
Same locality, 5-i-1912. Several specimens, some headless or tailless.

Three specimens were examined and dissected, one from each
capture.

Length 83 inches; diameter max. 5-6 mm.; colour pale yellow-
ish or pale grey throughout, except clitellam which is light brown.
Segments 297.

Prostomium relatively minute, prolobous, under cover of
segment i. The first three segments consist of single annuli; iv
and v are biannulate; vi-xii are triannulate, though there may
be slightly marked subsidiary annulation in addition; and the
same may be said of the post-clitellial segments.

The first dorsal pore is in furrow 1%; all are conspicuous.

The setae are all ventral ; they are small, considering the size
of the worm. Behind the clitellum ab are moderately closely
paired, cd less closely ; ab= %~} aa (more posteriorly =} aa) = -}
bc; bc slightly >cd. In front of the clitellum the setae are
often difficult to see ; in vii the ratios were ab slightly > 1 aa, bc
= cd == 1}ab, but these latter ratios are variable ; dd = $-% circum-
ference.

The clitellum embraces segments xiii-xv==3; dorsal pores
and setae are present.

A very characteristic genital area is present over the ventral
portions of segments xvi, xvii and xviii (fig. 3). In shape it is
rectangular, extending longitudinally from the level of the setae
of xvi to those of xviii, and transversely embracing the region
between the lines of setae ¢ of each side. In colour it is brown,
the pigmentation being best marked all round the borders of the
area and over a longitudinal midventral tract. The centre of the
area,- the midventral portion of segment xvii,—is depressed.

Next to the pigmentation, the most conspicuous feature of
the area is the presence of a pair of longitudinal grooves. They
are narrow, with definite margins and a rather wavy course ; they
traverse segment xvii in the line of setae 4, or between a-and b,
and at or just beyond both the anterior and posterior limits of the
segment they bend outwards, thus taking an oblique course,—
more transverse than longitudinal,—for a short distance before
terminating near the border of the pigmented area.
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A third characteristic feature of the area is the presence of
four small papillae, or nodular wart-like projections immediately
lateral to the anterior and posterior limits of the longitudinal
portion (not the oblique portion) of each of the grooves. Compar-
ing what was said above as to the extent of the grooves, it will
be seen that these wart-like projections occupy approximately the
situation of furrows 1% and %, in the position ab. A number of
setae are absent on segments xvii and xviii.

The above description of the genital area is taken from the
specimen first examined (Upper Rotung, 5-i-1912). A few differ-
ences in detail characterized the specimen selected for examina-
tion from Rotung, 21-xii-1911 (fig. 4); the oblique portions of the
grooves were shorter and more directly transverse in direction ;
the warts were larger, and might indeed be described as ‘tags’,
i.e. they were more or less rounded bodies attached Ly a narrow
base ; and the pigmentation was less intense ; only setae ¢ and b
of xvii were missing.

The male apertures were not discoverable in the first speci-
men ; in that last referred to they were minute pores, in the
course of the grooves and in the situation of the missing setae a of
segment xvil.

The female apertures appeared to be paired, and situated in
minute grooves just in front of setae @ of xiii; but this was only
made out in one specimen, and is doubtful.

The spermathecal apertures are very minute, in furrows % and
%, in or (Rotung, 21-xii-1gT1) well internal to the line of setae a.

In front of the first definite septum is a series of muscular
layers and bands extending between the body-wall and pharynx,
of which latter they act as dilators and retractors. Septa $-1%
are all much thickened; ¢ and the succeeding two or three are
attached to the alimentary canal at a level much posterior to their
parietal insertion. After 1 the next few septa are slightly and
diminishingly thickened, and the rest are thin.

The gizzard is large, barrel-shaped, in front of septum %, but
corresponding externally to segments vii, viii and ix; thus sep-
tum % is attached to the oesophagus at the level of furrow 1%.

Calcareous glands are present in segments ix, x, xi and xii
(absent in x in one specimen); they are transversely elongated,
somewhat sausage-shaped, and attached to the anterior faces of
the septa 1%5-3% within the curve of the hearts. The intestine
begins in xiv.

The last heart is in segment xii.

The excretory organs are micronephridia; these are very
small, and are best seen in the anterior part of the body as tufts
in and in front of segment vi. They are scattered irregularly on
the body-wall ; apparently few occur between segments vii and
the clitellum. There are no meganephridia in the posterior part
of the body.

There are two pairs of testes, situated in segments ix and x;
these are placed deeply in the segment, and each comsists of a



382 Records of the Indian Museum. | Vor. VIII,

number of fine, relatively long thread-like processes, arising from
a common base on the posterior face of the septum (3 and 1%).
The funnels, in the same segments, are small, not fringed, and
somewhat iridescent.

The vesiculae seminales are paired, in segments x, xi and xii
each is a lobulated mass, flattened antero-posteriorly, lying on
the posterior face of the corresponding septum, to which it is
attached by a broad base.

The vas deferens was not distinguishable in any of the
specimens dissected. The prostate is a small lobed organ, confined
to segment xvii or extending also into xviii, and lying flat on the
body-wall ; the duct leaves the inner side of the gland, and forms
a single U-shaped loop, the bend of the U being internal.

There are no penial setae.

The ovaries, of moderate size, are in segment xii; each
consists of a number of finger-like processes. The funnels are
small, the outer edge of each being much produced laterally, so
that each funnel constitutes a transversely situated groove bordered
by upper and lower lips.

The spermathecae (fig. 5) are two pairs, situated by the
side of the nerve cord in segments vii and viii. Each is a small
simple ovoid sac, with a short duct, not sharply marked off from
the ampulla, opening near the middle line in grooves % and %
respectively. Fach has a single tubular diverticulum, slightly
dilated at its free end, and as long as or slightly longer than the
ampulla ; the diverticulum is on the anterior side of the ampulla,
against which and on the upper surface of which it reposes. A
peculiarity of the diverticulum is that it arises from the duct
within the body-wall. In one of the specimens examined a sper-
matheca was found without diverticulum.

Notoscolex stewarti, sp. nov.
(Pl. xxvi, figs. 6-8.)

Rotung, alt. 1300 ft.; 24-xii-1911. Two specimens, of which one was
small and immature (7. H. Stewart).

Length 3% inches; diameter maximum 3% mm.; colour pale

olive green, first few segments colourless. Segments 216.

Prostomium small, prolobous.. Segments i-iii consist of
single annuli; iv is faintly triannulate, v-xii fully so.

~ The first dorsal pore was in furrow 1% in the small specimen,
in 17 in the larger ; the pores are not visible on the clitellum.

_ The setae are paired, and behind the clitellum the pairs are
situated on small white transverse ridges. Behind the clitellum
ab =t%aa (more posteriorly $aa) =14bc=rcd ; in front of the clitel-
lum the ratios are the same, except that ab=1aa; dd is very
slightly less than % of the circumference.

'l.‘he clitellum is white in colour, ring-like, with well-defined
matgins, extending over segments xiii~-xv =3, The body is’
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wider in this region ; grooves, secondary annulations, and dorsal
pores are absent, but setae are present.

The genital field (fig. 6) is reminiscent of that of N. siriata
as regards the longitudinal grooves and wart-like papillae ; though
at first glance the appearances seem markedly different. Thus
there is no yellow or brown pigmentation; the whole ventral
surface of segments xvi-xviii, from the line of setae 4 on one side
to the same line on the other, is whitish in colour and appears
thickened, thus resembling the clitellum; the intersegmental
furrows are obliterated, and a number of short transverse fissures
or grooves make their appearance. The longitudinal grooves,
bent outwards at their ends, have very much the position des-
cribed in N. striata. The four wart-like projections are also present,
but not quite so close to the grooves. In addition, a couple of
transverse shallow groove-like depressions, without definite
margins, join the longitudinal grooves of opposite sides across the
middle line, between the situations of the bends, near their ex-
tremities. Seta a is present, but not b, on both sides in segments
xvi and xviii ; both 4 and b are absent in xvii.

The male aperture, minute, was seen on the right side within
the longitudinal groove, at the middle of its length ; it was not
certainly distinguished on the left side.

The female apertures are paired, small and not easy to see,
on segment xiii just in front of and internal to setae a.

The spermathecal apertures were also difficult to distinguish ;
they are small, slit-like, in furrows ¢ and §, approximately in the
line of setae a ; though as the setae have fallen out or are indis-
tinguishable in this region, the exact location is impossible.

The first septum is $, which, as in the previous species, is
strongly concave forwards. It and the two following septa ‘are
considerably thickened, though much less so than in N striata;
septa %, 13 and 1% are only slightly thickened.

The gizzard is barrel-shaped, and situated in front of septum
%: its walls are of moderate thickness, though rather soft. Cal-
careous glands are present in segments x, xi and xii. The intes-
tine begins in xiv.

There are numerous micronephridia attached to the body-
wall ; at the sides of the anterior part of the gizzard they consti-
tute large tufts of fairly long tubes.

The last heart is in segment xii.

The testes are in segments ix and x; they lie deeply, close to
the ventral nerve cord, and each consists, as in the previous
species, of numerous fine thread-like processes, arising close
together from a circumscribed base. The funnels, in the same
segments, are relatively large and iridescent.

The vesiculae seminales are two pairs, in segments X and xi;
they are flattened antero-posteriorly, elongated in shape and
arching up from below so as nearly to meet dorsally above the
oesophagus ; their edges are slightly lobulated ; each is attached to
the posterior face of the respective septum for a considerable length.
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The prostate (fig. 7) is large and conspicuous. It occupies
two segments, xvii and xviii, and is almost cut into two by
a deep indentation in the situation of septum i5; each of these
two p